ATTANTHZEIX 2T1> AZKHZEIX

Kegdhato 1

1. O1d61eg deopmv vdpoydvov etvar ot opddes NH kot NH,. Ot
OéKkteg deopmv vOpoyovoL gtval ta Kapfovoiikd o&uydva Kot
ekelva To dTopo aldTOV GTNV ETEPOKVKAIKT 0AVGIda oL dev
eivon deapevpéva pe vopoydvo 1 deo&upoln.

2. AvtoArhGETe Tig 0€0€1G AMA®VY Kol SITAMV SEGUDV GTOV 0p®-
patikd doKTOMO.

3. (o) Hiextpootatikég olniendpacels (B) AAAnAemdpd-
oelg van der Waals.

4. Ot depyaoieg (o) kot (B).

5. AS,viiaroe = —061 T mol™ K ' (=158 kcal mol™ K™)
AS,pissovoe = 842 I mol™ K™ (+201 cal mol™ K™)

6. (o) 1,0- (B) 13,0- (y) 1,3+ (3) 12,7.

7. 2,88

8. 1,96

9. 555M

10. 11,83

11. 447- 0,00050

12. 0,00066 M

13. 6,0

14. 5,53

15. 6,48

16. 7,8

17. 100

18. (a) 1,6 (B) 0,51 (y) 0,16.

19.

mpooTiBéuevo [OH™]—
20. Awdiopa 0,1 M o&wov vatpiov: 6,34 6,03+ 5,70- 4,75.
Adiopa 0,01 M o&wo0 vatpiov: 5,90- 4,75- 3,38 1,40.
21. 90 mM o&wob 0&éog: 160 mM o&kov vatpiov: 0,18 mol
o&wov 0&éog 0,32 mol ooy vatpiov 10,81 g o&ov o&éog:
26,25 g o&wol vatpiov.
22. 0,50 mol o&wov o&éoc 0,32 mol NaOH: 30,03 g o&wod
o&éoc 12,80 g NaOH.
23. 250 mM: var 6y, Oa mepiéyet eniong 90 mM NaCl.
24. 8,63 g Na,HPO,- 4,71 g NaH,PO,
25. 7,0- owtd 10 pubpotikd dtdAvpo dev Ba givar woAd yp1i-
oo dtotL N T Tov pH givar ToAv poakpud and v tipn pk,.
26. 1,45 kJ mol™ (0,35 kcal mol™)- 57,9 kJ mol™! (13,8 kcal
mol™)
27. ®a vapyovv Tepimov 15 ekatoppidplo S1opopEs.
28. (201)/(10!*10!) = 184.756

29. 7.9%

Kegpdhaio 2

1. (A) Ipoiivn, Pro, P- (B) tvpocivn, Tyr, Y- (I') Agvkivn,
Leu, L- (A) Aoivn, Lys, K.

. ()T, B, A (B)A: (y)A,B- (8) B,A" (¢) B.
3. (@)6-(B)2-(y)3- () 1 (¢) 4 (o1) 5.

4. (o) Ala: (B) Tyr: (y) Ser- () His.
5
6

\S}

. Ser, Glu, Tyr, Thr.
. (o) Ahavivn-yiokivn-oepivn: (B) Alavivn: (y ko d):

Mentdikoi deopoi

CHs; H H O CH,0OH
SR S T D S 2 N S
A

ANpa avBpakeg

k ] ] ] i

*HsN—CH-~—C—N-—CH—C—0 *HsN—CH—C—N—CH—C—0

H CH, H H CH,
*HN)} N)E
\\—NH \\—NH

Xe pH 5,5 to xabapd poptio eivar +1 Xe pH 7.5 1o xabopd poptio eivar 0

8. Ymapyovv 20 emhoyég yuo kabe pio amd tig 50 Béceig opvo-
EEwv, hadn 50%° mertidia N 9,537 X 10%.

9. T‘) ﬁ
*HsN—CH—C—N—CH—C—0—CHs

CH, H CH,

10. H eravoropfovopevn opdda (dlwto—a-avOpakac—koppo-
VOAO-GVOpOKOG).

11. TTAevpicn advcida ivar 1 Aettovpyikn opdda evog apvo-
&€og mov gtval opolomoAMKA GLVIESENUEVT GTOV a-GvOpaKa.

12. H ovotoaon apvocémv apopd amhd To aptvo&éa mov amop-
tilovv v mpwteivn. Aev kabopiletoar 1 aAiniovyia tovg. H
oAnrovyia apvolémv gtvat o 1010 TPdyo e TV TpOTOTHYN
dopn — eivon d1dtaén TV apvoEEmv oo TO TPATO GTO TEAEL-
taio apyilovtog amd To OUIVO-TEMKO GKPO KoL KOTOAYOVTOG
670 KopPo&u-TeEMKd AKPO TNG TPOTEIVNG. ALUPOPETIKEG TP®-
TEIVEG PTOPOVV vaL €0V TNV 1010 6VGTaeT apvo&éwy, aAAd 1
aAAntovyio Tov apvoé&éwv opilel v kdbe TpOTEIVN.

13. (o) H kdBe atvcida givon 35 kd kot emopévac €yt mepimov
318 katdrowma (N péon tiun g pélog evog katahoimov givar
110 dalton). Eneidn n vodog avé KatdAomo o€ pua a-EAKo i-
vor 1,5 A, o pmiog gtvan 477 A. Tio v axcpifeta, yio o Sopn
0-EMKOEO0VG OTEPANTOG 1| Bvodog ovd katdhomo givar 1,46
A- emopévog to wiKkog Oo ivor 464 A.

(B) Aekaoxktd katdrowmo og ke oAvcida (40 pelov 4 dd 2)
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Bpiokovtal o€ otepeodidTaln f-nToy®c empdvelag. Exedn n
6vodog avd kotdhoumo sivan 3,5 A, To pnjkog sivan 63 A.

14. H pebolkn opddo, m omoia eivor cuvoedepévn pe tov
[-avOpaka TG 160 evKivng, TopEUTOdILEL TOV GYNUATIONS dO-
NG a-éMkag. Xtn Agvkivn, avt 1 pebvikn opddo givor Guv-
dedepévn pe tov y-avBpoka, o 0moiog eitvorl Alyo To HokpLd oo
TNV KOPLO. 0AVGIO0 KOl GUVETMG deV TOPEUTOOILEL TOV GYMLLoL-
TIOUO a-EMKOG.

15. H mpodivn kot 1 yAvkivn. H kuichikn mievpikn alvcida tng
TPOAIVNG TTOL GuVHEEL Tal dtopa aldToL Kot a-AvOpaka TEpLo-
piler ) yovia ¢ o€ Eva moAD pikpd £0pog (tepimov —60 poipec).
H éMenyn otepikng mopepnddiong mov tapovclalel To ATopo
VEPOYOVOL GTNV TAEVPIKN GALGIdM TG YAVKIVIG EMTPENEL GTO
GUYKEKPIUEVO apvoly va €xel TpoOcPacn o TOAD peyoldtepn
meployn tov dtaypdupotog Ramachandran.

16. H mpdtn HeTdALOEN KATAGTPEPEL TN SpaoTIKOTNTA S1OTL M
Boiivn Katahapfaver TEPIGGOTEPO YDPO amd TNV CANVIVI) Kot
GUVETMG 1 TPMTEIVY Ba £yl Sropopetikn dopr. Me T devtepn
HETAAAAEN EMAVOQEPETAL 1] OPUCTIKOTNTO S1OTL EMTVYYAVETOL
peimon tov Oykov, aeod 1 YAvkivn gival ToAY To pKpn omd
TNV 160AgVKIVY.

17. Ot Inhiég Bpiokovtor TAVTOTE GTNV EMPAVELL TOV TPWOTEL-
vov, ektebeiéveg oto mepiBaiiov. Enedn morrég mpwteiveg
VILAPYOVY GE LAATIKA TEPPAAAOVTA, Ol ekTeBEEVEG ONAIES €i-
VO DIPOPIMKES OVTWG MGTE VO AAANAETIOPOVY pE TO VEPO.

18. H ¢uown| otepeodidtaén g wwoovAivng dev givatl 1 wo
otobepn pope1| TG amd OepLOSVVOIKT Aoy, O10TL TEPLEYEL
500 SLPOPETIKEG AAVGIOES TOV GLVIEOVTAL LLE SIGOVAPISIKOVG
deopohc. XV TPAYUATIKOTNTO, 1) WVGOLAIVI] TPOKVLATEL and
TNV TPOIVGOLALVT, [0 LOVI] TPOSPOUN TOATERTIOKT OAVG-
40, 1 omoia S10oTATOL Yo VO GYNUATIOEL TNV VGOVAIVI TV S1
KOTAAOIT®V HETE TN dNovpyio TV S1G0VAPISIKOV SECUMOV.

19. "Eva tpuipa g kdplog alvsidag g mpotedons o pmo-
povGE Vo oYM UATIGEL dBEGLOVS VIPOYOHVOL UE TNV KLPLOL BAVGIOO
TOV VTOGTPOUATOS DOTE VO TPOKVYEL EVOL EKTETAUEVO TAPEA-
Ao i avtiapdiinio LeHyog Sf-RTUYOTAOV EMPAVELDV.

20. H yAlokivn éxel ) pukpotepn mAevpikn aAvcida omnd Oho
ta apwvo&éa. TToAdég popéc avtd mailel Kpicyo poro 6To va
EMTPENEL O TOMNTENTIOIKES OAVGIOES VO TPOLYLATOTOLOVV TIG
COOTEG GTPOPEG N VoL TPoceYYIlovy katd oAy M pio TV GAA.

21. To YAOUTOUVIKO, TO GOTOPOYIVIKO Kot 1) TEAKN KapBo&v-
MKT OpLAd0 LITOPOVV VO GYTLOTICOVV YEPUPES GANTOG LE TNV
opada yovovidivng g apywivne. Extdc avtov, n opddo avtn
UTOPEL VO ATOTEAEGEL TOV OOTH VIPOYOVOL GTNV TAEVPIKT| GAL-
6ida TG YAovTapivng, acmapayivig, oepivng, Opgovivng, aoma-
POYVIKOD KoL YAOVTOUIVIKOD KOl 6TV KOpBOVOAIKY opdda g
KOpLog oAVGIdaG.

22. Ot 4160V QKoL deopol 6To HOAMA SLOCTMOVTOL UE TNV
TpocHKn avTdpactnpiov mov mepLEyel OOAN Kot pe Mo
0éppavon. Ta podid oyovpaivovy kot Tpootifetor Eva o&et-
dwTKd avTIdpaoTHPo Yot Vo Eavadnpuiovpynoel S160vAPLOL-
KOUG 6OV TOV 6TAHEPOTOLOVV TO EMOVUNTO GYNLLO.

23. Opiopéveg TpmTEIvEG TOL d106YILOVY TNV KLTTAPIKN HEU-
Bpévn amotelodv v efaipeon N omola emiPePordvel Tov Ko-

vova, S10TL EYOVV aVTIGTPOEN KOTOVOUT VIPOPOPwV Kol VIPO-
oov apvoléov. Tlapadelypotog ydpv, ac eEetdoovpe Tig
mopiveg, TPWTEIVEG TOL Ppiokovial 6TV eEOTEPIKT KVTTUPIKN
pepuppdvn moAddv Pakmpiov. Ot pepfpdveg dopovvtor Kv-
pimg amd vVdPOPoPeg alvcides. Emopévac, 1o eEmtepikd kabe
mopivng amoteAeitol omd VIPOPoPa KotdAowma Ta omoia glvat
GE EMOQPN LE TIG YEITOVIKES VOPOPOPES AVGidEG. AvTiOéTmS, TO
€0MTEPIKO TNG KAOe Topivng amoteAeitar amd TOAAL VOPOPL-
Ao apvo&éa (QopTiopéve, Kot ToAkd) o omoia meptBaAlovy
oV VOPOPIAO diavAo TNG TOPivng OV PpicKeTAL GTN HEGT TNG
Kot givot yepdtog pe popo H0ToG. ZVVENMG, EXEDN Ol TOPIVEG
Aertovpyodv cg VOPOPOPO TEPPAALOV, EXOVV KOTOVOUN «UE-
G0-£EM» GE OYEOT LE TIG VTTOAOUTES VOUTOSIHAVTEG TPOTEIVEG.

24. Ta apwvo&éa Oa givar vOpoéPoPa. Mo a-Edka givar e&ot-
PETIKA KATAAANAN Y0 VoL Stamepva Tig pepPpaveg 10t Ola T,
VIPOYOVA TOV ASIKOV OLAd®V Kol Ta 0&uyova TV Kapo-
VOMK®V OPAd®V TOV TENTIOKOV GKEAETOV GUUUETEXOVV OE dg-
GHOVG VOPOYOVOL GTNV 1010 TEMTIOKT aAVGIda, GTadEPOTOLD-
VTOG e TOV TPOTO OVTO TO TOAKE GTopa GE £va VOPOPOPo Te-
pPaALOV.

25. To mapaderypa deiyver 6t o1 Tpég pK, emmpedlovton amnd
10 mepPdArov. Eva 6edopévo apvold pmopet vo €t Lo Tokt-
Mo tipov pK, avaroya pe to tepPaiiov 6to omoio PpickeTa.

26. Ouunbeite OTL 1 CPLOCPALPIVI] VPIGTATOL MG TETPAUEPES,
evd 1 pvooalpivn g povopepéc. Katd ovvéneia, to vopo-
QOPIKA KOTAAOWTO, GTNV EMUPAVELL. TOV VTOUOVASMV TNG OULO-
oeapivng cuUUETEYOLY THAVOTATO GE OAANAETIOPACELS van
der Waals pe mapdpoteg meptoy€g GAA®V VITOHOVAS®V, Kot Gpo.
TPOGTATELOVTOL OO TO VOUTIKO TEPIPAALOV AOY® TV oAANAe-
TOPACEDY QVTAOV.

27. Mo mBavn e€qynon givat 6t 1 fopdTnTe TOV GUUTTOG-
TV avtietotyel otov Padud dopkng anodidtaéne. Zuvenmg, N
avTIKOTAoTOoN YAUKIVNG e adovivn pmopel vo €xel o G-
UTTOUOTO, EVO 1) OVTIKOTACTOON WE TV TOAD peyoitepn Opo-
TTOPAVN UTOpEl VoL EUTOSIGEL TOV GYNUATIGHO £GTM KoL LIKPNG
TOGOTNTOG TPUTANG EAKOG KOAAOLYOVOV.

28. O gvepyelokds eparyrds mov amonteitot vo veepmndnoel yio
™ peTafoom amd T HOPPT TOAVHEPOVG GTNV VOPOAVUEVT LOP-
on elvar vynAdg, Top’ OXo Tov N avtidpaomn eivorl Oepprodvva-
LLUKG EDVOOVLLEVT).

29. Xpnowonowwvtag v e&locmon Henderson-Hasselbalch
Bpiokovpe 611 0 AdYyog akavivne-COOH mpog aravivn-COO~
og pH 7 givan 10, Kdvovtag to id10 yio tv adavivn-NH, wpog
aAavivn-NH;*, Bpiokovpe 107, Enopévog, o Adyog g ovdé-
TEPNG OAOVIVIG TTPOG TOL ALULPOTEPIKA 1OVTO EIvaLL

10 X 107" = 10,

30. H gbpeon g omdIlvng dopdppmong amortel v kabié-
pwon epopyiog LETaD TOV TECOAPOY OUAd®V TOV GLVIEOVTUL
o évay tetpaedpkd avipoka. o OAa ta apvoééa, ektog NG
KLGTEIVNG, Ol TpoTepadTTES £tvar (1) apvikn opdda, (2) kap-
Bovolikn opdda, (3) mhevpikn aivoida, (4) vépoydvo. o v
KLGTEIVN E01KA, AOY® TNG GOLAPLVIPVAIKNG OULASOS GTNV TAEL-
pIKT aAvcida TG, 1 TAELPIKT aAVGTda Exel peyaAvTepo Pabud
TPOTEPALOTNTAS OO O,TL 1 KOPBOVOAIKT] OUAO0, 0dNYDVTOG GE
Swapopemon R ko oyt S.



31. ELVISISLIVINGINLASVEGAS

32. Oy, m obvdeon Pro-X €xet xopaktnpioTikd vog Kovovi-
ko¥ deopov. H otepikry dnwon oto X-Pro eivor amotéhecpa
ToV YeYovOTog OTL 1 opdda R g Pro cuvdéetan oty apvikn
opada. Emopévag, 6to X-Pro, n opdda R g mporivng (Pro)
Bpioketat kovtd oty opdda R tov X. H wepintmon tov Pro-X
€lvo 10pOPETIK.

33. A,y B,e 6 A o E, B.

34. O Adyog givan 611 o€ didAvpa ovpiag oynpatilovrot ot Aov-
Boopévor dtoovieidkol deopol. Yrdpyovv 105 mbavoi tpdmot
v va CevyapwBohv oKT® KATAAOUTo KUGTEIVNG, 0O TOVG OTOi-
0VG OMot ekTOC amd Evav glvar AavOacpévol, Kot o £vag odnyet
oe evlupkd evepyd mpwteivn. Avtoi ot 104 AavBacpévor Tpod-
1ot LEVYOPOUATOG £XOVV OVOUUGTEL TOPUGTATIKO KOVOKOTEUE-
v pLovovkAedon.

Kepahaio 3

1. (o) Pawvvroicobetokvaviko: () Ovpla- f-pepkantoadovoin
YL TV oVOyOYN TOV SIGOVAQISIKOV decudv: (y) Xvpobpuyi-
- (8) CNBr- (g) Opuyivn.

2. Tw kdBe KOTTOPO PEGO GE VOV OPYAVIGHO, TO YOVISImUO
GUVIGTA L0 KHOVIUM 1W310TNTO. AVTIOETOC, TO TPOTEMLA ELVOL
SuVapIKG, Kot avTOVakAG TIG EKGoTOTE TEPPUALOVTIKES GUV-
Onkec kot e€mtepka epebicpata. To mBavotepo pdota eivar
0Tt dVo drapopetikol kutTopkoi TOTOL B ekPpalovy dtapo-
PETIKE VTOGVUVOAN TPOMTEIVOV TOL KOIKEVOVTOL OO TO YO-
vidiopa.

3. H mhevpu odvcida g S-apvoatburokvoteivng potdlet
pe eketvn g Avoivng. H povn dwpopd eivor to dtopo tov
Belov otn Béon pog pebvievikng opadog.

4. 'Eva 6wgdvpo 1 mg ml! pvosearpivng (17,8 kd, IMivakag
3.2), el ovykévipoon 5,62 X 10° M. H anoppéenon tov
StoAvpaTog 0vToh o€ P KuyeAida punkovg 1 cm givar 0,84, n
omoia avtioToly el o€ Aoyo TV 1)/l ico pe 6,96. Apa 10 T0G06Td
Tov e€epydpevov pmTos etvar 14,4% tov TpoominTtoviog mTOC.

5. To didivpa aporddnke 1.000 popéc. H cuykévipwon Aoumdv
petd ) Somvdion givar 0,001 M 1 1 mM. @a propovcate va,
HEUDGETE TN GLYKEVIPWOT] GANTOG OKOUN TEPIGGOTEPO UE dl-
amvdlon Tov delypotog cog og pubotikd didlvpa ehedbepo
(NH,),SO,.

6. Av 1 GVYKEVTPOOT TOV GAOTOG Yivel TOAD vy, TOTE TO,
1OVTe 0VTE CAANAETIOPOVV HE Ta popiLa VooTog. Kamote, dev Oa
VILAPYOVV OPKETA amd To TEAEVTAin Y10 Vo OAANAETIOpOVV pe
(ko1 cVVETHDG VoL SIAVTOTO0VV) TNV TPOTEIVY], OTOTE N TPWTET-
vn Oa kabilavel. Av vmdpyovv moAD Alyo popla GAatog 6To Sid-
Apo TPOTEIVNG, TOTE 01 TPWTEIVEG pmopel va aAANAETIOpOHV
peta&d Toug — ta BETIKA opTio 0T pio TPOTEIVN LE TAL apVN-
TIKA poptio og por GAAN 1 ToAAEG GAAes. ‘Eva tétoto cuoom-
péropo givor Told pHeydAo Yo vo, SIAVTOTOMGEL LOVO TOV TO
vepo. Av mpootebei AMyo dhag, avtd Bo e€ovdetepdaet Ta pop-
Tlo TOV TPOTEIVAOV, MOTE VO, PNV VIAPYOVV AAANAETIOPACELG
peta&y tovg.

7. H tpomopwocivn éxet oynuo papdov, v 1 apocseoipivn
glvat oxedov ceupiKn.
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8. O ovvteleotng tpPng f ko n nalo m kabopilovv tov s. Ei-
dwotepa, o f etvor avdroyog pe v r (PA. v e€lowon 2 ot
oel. 74). Eropévac, o f eivar avdloyog g m'?, Gpa o s eivar
avdloyog tne m** (PA. v e€icwon ot cel. 78). Mio. opatpt-
kN mpwteivn 80 kd kabillavet 1,59 popéc toydtepa amd 6,1t pia
cpopikn tpoteivn 40 kd.

9. H poxpoud vépdeoPn arvcida oto popio SDS (BA. oel. 75)
mopepnodilel TIc VIPOPOPIKEG AAANAETIOPACELS GTO EGMTEPL-
K0 g mpwteivng. H mpwteivn Eedumhdvetat kat o1 vdpopofeg
mhevpkég ahvoideg R odiniemidpovv topa pe to SDS mapd n
pio pe v GAAD.

10. 50 kd.

11. H mpwteivn propei va tporonomOet. Tapadeiyportog xa-
pv, M oepivn, N Opgovivn KAl 1 TVPOGIVY UTOPEL VO POGPOPL-
MwB0obV otV VEPOELAONAON TOVG.

12. "Eva pBopilov mapdywyo kdmoov Paktnplokod mpoidviog
amokodounong (m.y. evog @oppviopedeiovoro-tentidiov) Oo
S£GEVE TOL KOTTOPOL TOL TTEPLELXOLY TOV GUYKEKPLEVO DTLOSOYEN.
13. (a) H Opoyivn daomd mentidikovg deopods petd amd v
apywivn (R) xer ™ Avoivn (K), mapdyovtog mentidio AVGWR,
VK kot S. To emtidio vt propovv vo S1oympiotodV e Ypm-
potoypaeios StnOnong oe TNkt SOTL EYOVV SIUPOPETIKA LE-
vEO.

(B) H yopobpoyivn, mov d100mé Tentidikos S£Go0G HETA amd
UEYGAEG OAEIPOTIKES N OPOUATIKEG Opadeg R, Tapdyst dvo me-
ntidwo ioov peyéfovg, ta (AVGW) kat (RVKS). O Suwympiopdg
Baoet peyéboug dev givar amotelecpotikn péhodog. To mentidio
RVKS éyet 600 Oetikd poptia (R kot K), eve To dAAho mentidio
glvar ovdétepo. Emopévmg, ta dVo mpoidvta propovv va dtoym-
PLETOOV LE XPOUATOYPOPIC, LOVTOOVTOAAOYTS.

14. Mopuo. avTIGOUOTOG SECUEVHEVO GE GTEPED LILOGTPMLLOL
UTOPOVV Vo ¥pNoLLomonfody yio xpoUaToypapic. GUYYEVELNS
TPOTEIVOV Y10 TIG 0Toles dev givar yvwoto 1 StbEGIo KATolo
TPOGOELLAL.

15. Av 10 mpoidv g evlupokaTalvopevng avtiopaong eivor
TOAD QVTLYOVIKO, 106G Elvat SuvaTOV Vo amopovmbodv avTicm-
HOTo €VAVTIOV TOL. AVTA TO OVIICOUNTO UTOPOVV GTN| GUVE-
YEWL VO XPTGLOTOMBOVV Yo AViYVELOT] TOV TPOIOVTOG UECH
ELISA, mapéyovtog €10t £vay TpOmo PHETPNONG TNG OPUCTIKO-
™rog mov Ho e ¥PNGLULOG Yo TV 0TopOVEOST| Tov evibLLov.
16. Ta amoteléopata pmopei vo opeilovtal o Evav avooTo-
Aéa Tov VOOHOV TOV VIAPYE OTO APYIKO SIGAVUO KOl OO0
KpOvONKe ota enopeva 6Tade Kabopiopov. Avtd Oa odnyovoe
og aHENGN NG GLVOMKNG TOGOTNTAG TOL EVEDLLOV.

17. TloArég mpmteiveg Exovv oyxedov 101eg paleg aAdd Stopo-
PETIKES AAAAOVYIES KOl GUVETMG OLOPOPETIKG GYNLLOTOL TEMTL-
SN méymg pe Bpvyivn. To civoro TV poldv TV Tentidioy
OV TTPOKVLTTOVV Ad BpvyvorvoT oympatilet Eva «daKTLALKO
AmOTOTOLOY TO 0Toio £tvat amiBavo va £)el OO TOV and Kd-
oo, GAAN TpwTEivn, aveboptitog ¢ palog me. (M ova-
Aoyia éxel og e€ng: «Ommg ddktulo Tov 13iov peyédoug Eyovv
SLoPOPETIKG SOKTLAIKG OTOTLTIMOUATA, ETGL KOl TPWTEIVESG TTOL-
popotag palog 0o SOoOVV SLOPOPETIKA TETTIOKE GYNLLOTO TTE-

yng pe Opoyivn.»)
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>14dl0 OAkA mpwTeivn OMKH 6paocTIKOTNTA Eidikn dpaoctikdétTnTa Emnimeda Anodoon
KaBaplopov (mg) (units) (povadeg mg™) KaBapotntag (%)
AKATEPYAOTO EKXUAIOHA 20.000 4.000.000 200 1 100
KataBubion (NH,),SO, 5.000 3.000.000 600 3 75
Xpwpatoypagia DEAE-kuTTapivng 1.500 1.000.000 667 33 25
Xpwpatoypagia dinbnong o€ kT 500 750.000 1.500 7,5 19
Xpwpatoypagia cuyyévelag 45 675.000 15.000 75 17

18. H 1c0levkivn kat 1 Aevkivn gival 1GOUEPT KoL, GLUVETMDC,
&yovv akpPag ida pala. O mpocdiopiopds e ariniovyiog
TENTISIOV [LE PAGUATOGKOTIO HAlG, OTWS TEPLYPAPNKE GE OV-
10 10 KeEPAAao, dev glvar og Béon va Egywpicel Ta 6v0 avTd
katdrowra. Xperalovtar TpdcOETEG AVOAVTIKEG TEXVIKES MOTE
Vo S POPOTOGEL KAVEIG aVTA To. SVO KATAAOUTAL.

19. BAéne tov Tivoko oty Kopuen g oeMdac.

20. () Mg ypopatoypapio wovtoavtoAlayns Oo amopokpuv-
Bovv ot [lpwteiveg A Kot A, o1 omoleg Exouv GTNHOVTIKE YOuUNAO-
T€PO 1ooNAekTpIKo onpeio. Katdmv, pe ypopoatoypopio dtyon-
ong o€ ikt Ba amopakpuvOei n Mpwteivn I, n onoia £xet yo-
unAdtepo poplakd Bapos. (B) Eav n IMpwteivn B ¢épet etikéta
16TIvVNG, TOTE Yo TV amOUOVOGOT TG ETBVUNTAG TPMTEIVIG
oo TIg VITOAOUTES, EVOEYOUEVMG Vo, apKel Eva kot pdvo Pripa
YPOUOTOYPAPIOG GUYYEVELNG HE L0, GTHAT OKIVITOTOMUEVOL
vikediov(I).

21. O oyMuotiolds TPOTEIVIKOV KPUGTAAA®V OTOLTEL TV KO-
vovikh S1dTaén popimv To omoio Vol TPOGAVATOMGUEVO GTOV
YOPO pe TovTOoN o TPOTO. O TPMOTEIVES OV £XOVV EVEMKTEG
TePLOYES ouvdeong Ba etonyayay Evav Padud ata&iog otn d1d-
Taén VT, OTOTPEMOVTAG £TGL TV KPVoTdAAmon. Eva mpocde-
Lo 1| pior TPOTEIVI 1) 0oie SEGUEVETAL GTT) GLYKEKPLUEVN TIP®-
TElvN, B0 LTOPOVGE VO ETOYAYEL L0 EVTAKTY GTEPEOJIATAEN GE
VTN TV TEPLOYN GVVIEGNG, KOl GLUVERMS 1 TPOoGONKN Tov (1
™G) oTo didAvpa KpuoTdihmong Oa mponyaye ™V TeEAEVTALO.
EvaAlaxtikd, 1 kG0e dopukn mepoyn x®pig v eLEMKTN me-
ployn ovvdeong o pmopovoe va eKQPUCTEL amd POV TNG HE
pebddovg avacsuvovacspévor DNA ko va Bpedei 1 kpuoTodit-
K1 dopn g kébe dopukng meployng EexmpPLoTa.

22. H ypnon ovplog KoTaGTPEPEL TOVS U] OLOLOTOAKOVG de-
opovg. Emopévag, n apykn mpmteivn 60 kd npémet vo ftav to
poidv dvo vropovadmv 30 kd. Otav avtég ot vropovadeg Ppé-
Onkav og TePPAAAOV 0VLPiOG Kot LePKATTOOOOVOANG TO OTOTE-
Agopa ftav o vropovada 15 kd. Apa ot vropovades tov 30
kd cuvdéovtay pe 5160VAPIO1KOVE dEGOVC.

23. (a) Xe pH 7 1 niektpoototikny dnmon petald tmv Oett-
KGO QOPTIGUEVOV E-OUIVIKOV OPAd®V TG Avcivig mopermodi-
Cet tov oynuaticpod a-gdikov. Xe pH 10 o1 mievpikéc alvcideg
dev etva TAEOV POPTIGUEVES, EMTPEMOVTOG £TGL TOV GYNLULOTL-
GUo a-eMK®V.

(B) To molv-L-yAovtapvikd oe pH 7 €xet devtepotoyn dopn
Tuyaiov omepdpatog. H dopun tov petatpéneton o€ a-EAKa, g
pH 4,5, 51611 tpotovidvovtal ot y-KopPoEuAlkég opades.

24. H dwopopd peta&d g mpofAETOUEVNG KOL THG TOPATIPOV-
pevng Tung g pnalog tov cuykekpuévov Opadopatog givar
28,0, axpipaoc n avénon g palag mov Bo avopevotay amd ™
@oppvAimon tov mentdiov. Koatd mhoo mbavotnto avtd 1o me-

ntido etvor poppvlopévo 610 N-TeMKO TOv GKPO KOl oVTL-
oToyel 670 anMTOTO N-TeEMKO Opadopo aVTAG TG TPWTEIVNG.

25. Avtd ta mentidwr cvvtédnkav pe Tt ypnon eotoc. Kabe
apvo&d Tov TPOooTiBETOL GTO GTEPED VITOGTPWLLO TEPIEYEL HUL0L
P®TONOTAON TPOGTATELTIKY OUASC, VT YioL L0 TPOGTUTEVTL
KN -Boc opdda oto apvo-teMkd dxpo tov. O eoTicuds emt-
AEYLEVOV TTEPIOYDV TOV GTAOEPOD VTOGTPAOUATOS 0dNYeEl otV
amelevhEPMON TNG TPOGTATEVTIKNG OULASOS Kot TNV EkBeon TV
OUIVIKOV OUAdmV TV cLYKEKPEVOV BEGEmY oL TOpa gival
elevbepec va avtdpdcovv. To oy TpOoTAGiag IOV YPNGILOo-
TOLELTOL GE AVTEG TIC POTOGLVOEGELG KO 1) GAAAOLYi TOV OVTL-
Spactnpinv kabopilovy To TeMKA TPpoidvTa Kot Tig 0ECEIS TOVG.

26. H gaopatopetpio pdlog eivor modd evaicntm teyvikn Kot
Oo pmopovGE Vo SLPOPOTOGEL oL TPMTEIVY and TN devte-
plopévn popen . Me teyvikég Opavopatonoinong 0o pmo-
povGE KATOL0G VO TAVTOTOGEL TO apVOED oV £xel dtotnpn-
oel ) onpavon. Evaliaktikd, n eoopoatookonioc NMR pmo-
pEl VO TOVTOTON|GEL TO IGOTOTIKADG ONLOGUEVE ATOWO, O10TL TO
SEVTEPLO KOt TO TPOTOHVIO EYOVV TOAD SLUPOPETIKES TVUPNVIKEG
OL0GTPOPOPUES.

27. To mpdT0 OpvolH: A
To televtaio apwvoly: R (dev draomdron amd v kapPov-
TENTIOA0T)
AMAovyia Tov apwvo-tedkod Opuyivorentidiov: AVR
(to Bpvyvorentiolo katoAnyel o€ R)
AlAnhovyia Tov apvo-tehkol yupobpuyivorentidiov:
AVRY (10 yopobpuyivorentioo kotodnysl € Y)
H aAAniovyio: AVRYSR

28. To mpdTO OpvolDd : S

To tedevtaio apvold : L

Atdomaon Bpopodyov kvaviov: M ot 0éon 10

To C-tehikd apvo&éa etvan : (2S, L, W)

Apwo-tehikd katdroma : (G, K, S, Y), Opvyvornentioto,

KkataAyet og K

Apvo-tehkn adiniovyia : SYGK

H ocepd tov yopobpuyvonentidiov sivat: (S, Y), (G, K,

L), (F, L, S), (M, T), (S, W), (S, L).

H aAnrovyio: SYGKLSIFTMSWSL
29. Av n mpwteivn dev mepielye SIGOVAPIIKOVG dEGHOVG, TO-
TE 1 NAEKTPOPOPNTIKY KIVITIKOTNTO TOV Opuyivik®dv Opovcid-
TV Oo NTav 1 1010, TPV KoL PHETA TNV ETMOUOT LLE VITEPUVPLL-
KiK6 0&Y: Ola To. Opavcpota o Bpickoviav 6N SlydVio Tov
¥opTL00. AV VINPYE £V SIGOVAPLIKOS dEGUOC, TOTE TO Bpod-
opata pe SIooVAPIKO decpd Ba petatomilovtay ®g o Kopu-
PN oTNV TPOTN KATEVOVVGT TNG NAEKTPOPOPNONG, Kot ™G dVO
SLoKPITEG KOPLPEG HETA TNV EkBEM Gg vITeppVPUNKLKO 0&V. To
amotédecpo Bo oy dVo KOPLPES EKTOS Staywviov:
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Avtd ta Opavopata o propodoav HeTd va amopovobody and
TO YPOUOTOYPAPIKO YOPTL KoL VO oveALOOVV e PAGHLOTOUETPIO
pélog dote vo TposdloploTel 1 6UGTOOT TV AUVOEEMY KOL VO,
TOVTOTOMHOVV 01 KVGTEIVEG TOV GLUUETEYOVV GTOV OIGOVAPL-
d1Ko deopo.

Kegpdhaio 4

1. "Evag voukAeolitng sivar o faon mpocaptnpuévn og éva,
pnopio coxydpov poine. ‘Eva vovkAeotidio givat £vag voukie-
olitng pe pio 1 TEPLOGOTEPES POOPOPVLAIKES OUASEG TPOGOP-
muéveg otn podn.

2. Eivon ) Levén péom deopudv vopoyovou g Paong A pe
Baon T, kabng eniong kot n {evén HEG® eSOV VOPOYOVOL TG
Baong G pe ™ Paon C.

3. H Baon T eivar mdvtote ion pe v A ko, £161, 0vtd To SO
voukAeoTidia cuvieTovv to 40% tov Bdoswmv. H Bdon G eivan
ndvtote ion pe v C kat, emopévmg, to evanopévov 60% mpé-
ner va lvon 30% G ko 30% C.

4. Timote, 310TL 01 KAVOVEG GUUTANPOLATIKOTNTOS OEV 1IGYVOVV
Y10 LOVOKA®VO POPLO VOUKAETKDOV 0EEMV.

5. (0) TTGATC- (B) GTTCGA- (y) ACGCGT- (8) ATGGTA.

6. () [T] + [C] = 0,46 (B) [T] = 0,30, [C] = 0,24 o [A] +
[G] = 0,46.

7. ZraBepn| (e0EN pécw decumv vIPOYOVOL AapPdvel ydpa Lo-
vo petaéy twv Cevymv GC kot AT. EmmAéov, dVo movpiveg lvan
TOAD LLEYAAES Y10 VO YOPECOVV. GTO EGMTEPLKO TNG SUTANG EAL-
KOG Kot 000 TUPYLOTVEG EIVOIL TOAD LIKPEG Y10l VOL LTTOPEGOVY VaL
oymuaticovy peta&d tovg Levyog Bacewy.

8. H Oeppikn evépyelor TPOKAAEL TNV TEPIGTPOPT TOV OAVGI-
dwv, 1 onoia S106Td TOVG SEGHOVG VIPOYOVOL HeTAED TmV Lev-
yov Baoewv, kabng kot Tig duvapels emotoifaéng petaly Pa-
GEMV KOl KOT™ o0TOV TOV TPOTO TPOKAAEL TOV Sloy@piopd TV
aAVGidmv.

9. H mbavomra va epgaviotel omoladnmote oliniovyio eivorl
47, omov 4 givar o aplBuds voukAEoTISimV Kot v Vol TO UNKOG
™¢ aAnrovyiog. H mboavotra va gppaviotel onowdnmote
aAAndovyio pikovg 15 Baoewv eivon 1/4'5, 1 1/1.073.741.824.
Yvvendg, o aAAniovyio 15 vovkAeotdimv Ba Mtav mba-
VO va gpeaviotel Tpelg eopés (3 dioekatoppvplo. X Vv -
Oovomra gupdviong). H mbavoémra spgdviong pog orin-
Aovyiog 16 vovkAieotidimv eivar 1/4', ) onoia givor ion pe 1/
4.294.967.296. Mia tétota aAiniovyio dev Oa fTov mhavo vo
eULPaVIoTEL TEPLGGOTEPEG OO pia POPEC.

10. To éva dxpo evog TOAVHEPOVG VOVKAETKOD 0EE0G TEAELD-
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vel e o eledbepn 5'-vdpo&uiopdda (1 HE Lo QOGPOPLAIKT
OLLAd0 EGTEPOTOMUEVT LE TV VOPOEVAIKT OPLAdH) KOt TO AANO
aKkpo Eyel o ehevdepn 3'-vdpo&vropdda. Eropévac, ta drpo
elvan dopopetikd. Avo aivcideg DNA pmopovv vo oynuoti-
GovV pio. SumAn EAke, Lovo Otav ot dVo AAVGIOES £XOVV dlapo-
PETIKES KoTELOVVGELS, ONANST Eyouv avtifetn ToAMKOTNTA.

11. MoAlovott ot pepovepévol decpoi ivar acbeveig, To TAN-
00¢ TV YIMASOV £MG EKOTOUUVPIOV TETOLOV SEGUMV TOPEYEL
HeyaAn otabepotnTa (1 «1oYHG EV TN EVOGE).

12. Oa vanpye 1oYVPN ATOCT POPTIOV, TPOEPYOUEVT OO TIG
POGPOPVAIKEG OHAdES. AVTA ToL POPTiDL TPETEL VO AVTIGTAO L
GTOOV LE TNV TPOGHNKN KOTIOVTOV.

13. Ot 1peig popoeég etvar 10 A-DNA, 10 B-DNA kot 10
Z-DNA, pe to B-DNA va gtvor 1 cuvnBéotepn popen. Yrdp-
¥ovv TOALEG Stapopég (BA. Tlivaka 4.2). Opiopéves kaipieg dio-
popég etvor: To A-DNA kot to B-DNA eivan 6e€100tpoga, evd
10 Z-DNA givan apiotepdotpogo. To A-DNA oynparifeton og
Mydtepo evudatmpéveg cuvinkes omd 0,11 to B-DNA. H pop-
oN A givon Bporydtepn Kot TAaTOTEPN TG LOPPNS B.

14. 5,88 X 103 Levyn Paoewv.

15. H S16uetpog tov DNA sivon 20 A” enedy 1 A = 0,1 nm, n
duapetpog eivar 2 nm. Ewedn 1 um = 103 nm, to purkog eivor 2
X 10* nm. Xvvenmg, 1 aoviky avoroyia givar 1 X 10%,

16. Expoyeio givon 1 ahAniovyio. too DNA 1§ RNA mov katev-
Bvvel ) ohvheon pog CLUTANPOUATIKNG aAAnAovyiag. O ex-
Kvntig €lvat 1o apyikd TUAHe evOg TOADUEPOVS TOL TPOKELTUL
va enektofel Katd T S1dpKELd TG EXUNKVVONC.

17. Kotd tn cuvinpntikn avtypoer|, LeTd ond pia yeved, to
o uépra o Yrav and PN-PN kot to vrorowte picd omro
N-MN. Metd ano 800 yeveég, o éva 1é€tapto tov popiov Ha
Nrav N-BN kot to veorowra tpia tétapto “N-1“N. Katd m ov-
vinpenTikn avtrypaen dev Oo vanpyov vRpdd popto “N-N.

18. To. vOukAeOTidlor TOV YPNOLUOTOLOVVTOL Yiot TH GVVOEDT
tov DNA £€youv 10 Tp1p@o@opikd 0&) TPoGdEdEUEVO GtV
5'-vdpovropdda, pe ehedbepeg tig 3'-vopo&viopddes. TEToto
VOUKAEOTISWL LTOpoV va ypnoiporonBodv povo yio t cvvoe-
o1 1o0v DNA otV kotedbvvon 5" wpog 3'.

19. (o) Tpriwpévn Oopivn M Tpriopévn Ooudivn. (B) dATP,
dGTP, dCTP kot dTTP onpacpéva pe 3P oto eodrato (o) dro-
O POCPOPOV.

20. Ta podplo oo TURpaTO o Kot S dev B odnynoovy 6g oHv-
0eon DNA 81011 tovg Agimer por opddo 3'-OH (évog exkt-
vmg). To uépo oto tunqpa J éxetl o erevBepn 3'-OH oo
aKpo tov Kabe KADOVOV, aALd Topamépa dev EYEL KADVO-EK-
payeio. Xovheon DNA Oa mpokdwyel povo amd 1o poplo tov
THARATOS ).

21. "Evag petpoiog eivar £vog 106 0 0moiog g YEVETIKO TOV VAL-
K0 &xel éva popro RNA. Evtovtorg, yua v €kppaocn tov min-
poopldV mpénel mpmta va petatpanel e poplo DNA, puécw
oG avTidpaeng 1 0moio KatoAveTol amd to EvEupo avtioTpo-
on petoypapdon. Eropévmg, tovddyiotov apyikd, n pon tov
TANPOPOPLDOV gival avtifetn exeivng evOg PUGLOA0YIKOD KUTTA-
pov: RNA — DNA kot 6yt DNA — RNA.
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22. Q¢ ekkivnTig mPEMEL va ypnoiponondei Eva oAryovovkie-
otido amd deo&vbupidviikd. To expayeio molv-A emPariet
v gvoopdtoon T eropéveoc, otn dokiuacio ovTh TPETEL VoL
xpnowonombel padievepyds tprpwcpopikny Oupdivn (onpa-
GUEVN OTNV a-QOGPOPLAIKT OLLEdaL).

23. H pipovovkdredon amotkodopel tov khdvo tov RNA, éva
prpo amopaitnto yio tov oynuotiopd dikAwvov DNA oo éva
vPpidio DNA-RNA.

24. Endaon evog Tupatog tov deiypatog pe pipovovkiedon
Kot evOg GAAoL Opolov T HATOG pe deo&vpifovovkiedon. Na
ereyyBovV G011 GUVEKELD AVTA TOL TUHLOTO. TTOV £YOVV EMMOCTEL
L& VOUKAEAGES MG TPOG TN LOAVGUOTIKOTNTA TOVG.

25. H amopivoon odralel to apycd (evyog Bacewv G - C ot
Cevyog G - U. Metd amd évav KOKAo ovTlypagns, To £va Buya-
Tp1Ko dikhmvo popio Ba €xet to Levyoc G - C, evd To GAAO TO

Cevyog A - U. Metd and 600 KOKAOLG avTi- g
ypoong Oa vapyovv dvo Levyn G - C, éva 6 0—p-—05"
Cevyog A - U xon éva Cevyog A - T. ‘

26. (a) 4% = 65.536. Ztnv oporoyia TV vro- (‘)
A0Y16TOV, VIEapyovy 64 K 8-pepdv DNA. CHzo

(B) "Eva. bit kaBopilel 600 Pacelg (m.y. A kot
C) ko éva devtepo bit kabopilel Tic dAleg
00 (G xar T). Eropéveg amartovvtar 600
bit ywa va opicovv éva vovkAeotidio ({edyog O OH
Baoewv) oto DNA. TMapadeiypotog xapiv,

t0. 00, 01, 10 ko 11 xwdikevovv A, C, G kot B
T. 'Eva oxtopepég amobnkevel 16 bit (2! = ‘
65.536), 10 yovidiopa g E. coli (4,6 X 10° 0

bp) amobnkeder 9,2 X 10° bit ko 0 avOpd- C‘Hz
o yovidiopa (3,0 X 10° Baoeig) amobn- (¢}

kevel 6,0 X 10° bit yevetikig mAnpogpopiog.

(v) 'Evag xavovikdg dickog (CD) pmopei vo

amofnkevoel mepimov 700 megabyte, T0G06- 0 OH
mta 1 onolo wovtat pe 5,6 X 107 bit. "Evog ‘
peydAog aplipodg OKTOUEPDY OAANAOLYIDOV P
pmopet va amobnkevbel ce évav T€T010 Oi- §
oKko. H adAniovyioc DNA tng E. coli pmopsi

Vo KoToypapel OAN o€ £vay Kot LOVo TETO0 dioKO, EVED OTTOUE-
VEL KO 0PKETOG YDOPOG Yot TOAAA povoikd koppdtia. Evog kot
povo dickog dev Ba emapkovsE Yo TV omobiKevon 6oV TV
avOpOTIVOL YOVISIOHOTOG.

27. (a) Amaitnon yio Tpip@opopikovg deo&vpipovoviieoliteg
EVOVTL TPLPOCPOPIKOV PBOVOVKAEOQTMV.

(B) KatevBuvon avirypagnc 5" —> 3’ kot yio g dvo.

(v) Huovvimpntkr avtypaen yuo tv DNA molvpepdon 1,
cuvnpnTikn yioe v RNA moivpepdon.

(6) H DNA moivpepdon I ypetdleton exkivntn, eved 1 RNA mo-
Aopepdon dev ypetdleta.

28. H aAvoida-expayeio xel aAANAov)io. GUUTANPOUOTIKY LE
ekeivn tov RNA petaypagov. H kmdikevovsa ariniovyio Exet
v 1010 adAniovyia pe ekeivi Tov RNA petaypdeov — pe e€ai-
peon 116 Bvpives (T) mov mepiéyet otn B€omn Twv ovpakiidy (U).
29. To ayyehapdpo RNA kmdikedel Tig TANPOQOPiEg 01 0T01ES,
HETA TN pETdppoot, omodidovy o tpwteivn. To piocmpatt-
k6 RNA givotl 1 KataAvTIK] GLUVIGTOG TV PLBOCOUATOV, TOV

HOPLOK®Y GUUTAOK®V To 0oiot GuvOETovV Tig Tpwteives. To
petapopikd RNA gival éva mpocapproctikd popio, kavo vo, de-
GUEVEL €val €101KO apvo&y Kot vor avayvopilel Eva avtiotoryo
Kkodwovio. Ta popro petapopicddv RNA pe mpocdepéva apvo-
&€a amoTeELOVV VTOGTPMOUATO TOV PLOCOUATOV.

30. Tpiot voukAeoTidro KmOkeDOVV €va opuvoED” 0 KOOKAG &i-
vat U oAANAETIKOAVTTOUEVOG, dev €xel onpeia 6tiéng, mopov-
o14lel mposavatolMoud, Kot Eivol EKPLAGUEVOG.

31. (o) 5'-UAACGGUACGAU-3’
(B) Leu-Pro-Ser-Asp-Trp-Met
() Poly(Leu-Leu-Thr-Tyr)

32. H opdda 2'-OH 1ov RNA dpa ¢ evéopoptakd mopnvo-
oo avtdpactiplo. Katd v aikedkn vdpoiven tov RNA
oymuoatilet éva 2'-3" kukAkd eva1GUESO.

o O 0O O
_ R . ¥
‘ 5_0/ \\\\05_
»)
CH, OH
o Bdon |
CH,
0 Bdon
O OH
6_Oi|j05_ O OH
§ 6 or‘ —09%
:

34. H yovidwkn ékppaon tval 1 diepyosio TG EKPPOoTS TOV
TANPOPOPLOV EVOG YOVISIOV GTN AELTOVPYIKT] TOLG HOPLOKN
popon|. I'io toAAd yovidia, n Aertovpykn popen eivon éva Tpo-
Teivikd popio. Emopévag, n yovidiokn ékepact meptlappavet
HETAYPOON KOl LETAPPOCT).

35. Eivon pio voukAeotidkny aAdniovyio g onoiog ot fhoeig
OVTUTPOGOTEVOVV TO, TAEOV KOWE, GAAG OYL OVOYKOGTUIKE Ko
To pova péAN g odnrovyiag. H opdpmvn adiniovyio pumopei
va evvonbel og 0 o 6pog TOAADY TaPOUOL®Y OAANAOVYIDV.
36. H xopdvoenivn tepparifel  ovvleon RNA. Mo aAvcida
RNA nov mepiéyet kopduoemnivn dev €xet dipo pe 3'-OH.

37. Mdvo 10 povokiovo RNA pmopei vo ypnoipomombei wg
eKpayeio Tpmteivoohvieonc.

38. H ek@vMom TOV YEVETIKOD KOSIKO 0VOPEPETOL GTO YEYOVOS
OTL T TEPIGGOTEPQL AUVOEEN KOIKEVOVTOL OO TEPIGGOTEPTL
TOV £VOG KMOIKOVLAL.

39. Edv ta apvo&éa kodikevovtav povo omd 20 kot oyt 64 Ko-



Skovia, Tote o petdAhoén n onoia Oa dArale Eva KOSIKOVIO
0o KatéANYE 6€ UN VONUOTIKO KOOKOVIo Kot Kotd Taca mho-
vomnta 0o 001 y000E GTOV TEPUOTIGUO TNG TPOTEIVOGHVOESNC.
Me v gk@OAomn, 1 oAy VOGS VOUKAEOTIO0VL popet va dm-
GEL £V0. GUVAOVLLO KOSKOVIO, 1] EVOL KOOKOVIO £VOS OULVOEEDG
HE TOPOUOIEG YMUIKEG 1OOTNTEG.

40. (a)2,4,8-(B)1,6,10-(y)3,5,7,9.

41 (0)3-(B)6- (1) 2:(8) 5- (&) 7 (01) 1+ (O) 4.

42. Endoon pe RNA moivpepdon kot UTP, ATP ko CTP od1-
ynoe otn ovvbeon ol (UAC). Otav 1 GTP aviikatéotoe
v CTP, cuvtédnke povo moAv(GUA).

43. 'Eva mentidio mov teheidverl pe Lys (to UGA givat koduod-
VIO TEPLOTICUOV), Eva 6gvTEPO TOL TEPIEYEL -Asn-Glu kot €va
tpito -Met-Arg-.

44. Phe-Cys-His-Val-Ala-Ala

45. H avapeign eEoviov givor o popoxn depyasio n omoio
pmopel vor 00N YNGEL GTOV GYNUOTIGUO VEOV TPOTEIVOV HEGH
g avokotatoéng e€mvinv evtog tov yovidiov. Exedn modrd
eEDVIN KOOIKEDOLV AEITOVPYIKEG SOUIKES TEPLOYES, 1 AVAUELEN
eEoviov givat éva Toyd Kot amTOTEAEGHATIKO HEGO dMutovpyiog
VE®V YOVIOI®V.

46. H evoAAOKTIKT) GUPPOPN EXITPETEL GE £VO, YOVIOL0 VO KO-
KEVEL OPKETEG OLOUPOPETIKESG AANG oYETILONEVES TPOTEIVEC.

47. Eivow Tpo@avég OTL 0 YEVETIKOG KMAIKOG KO TO. Broyn ke
GO EPUNVELNG TOV EIVOIL KOG OKOUN KOl GTIG TTOAD OTOLLO-
Kpuopéves (2.1.M.: puloyevetikd) popeéc Long. Avto emiong
amotehel poptopia mepi Tov eviaiov g {oMg OTL dNAad OAn
1 on Tpoékvye amd Evav Koo TpdYovo.

48. (o) Eva kwdwkovio Avcivig dev pmopei vo oALGEEL Tpog Eval

KOSIKOVIO 0CTOPUYVIKOD HEGM TNG HETAALAENS EVOC Kat Ldvo
vovkieoTdiov. (B) Arg, Asn, Gln, Glu, Ile, Met, 1| Thr.

49. O yevetkdg KOO tvol ekQUAGHEVOG. Ta SeKOOKTM
oo to €lkoot apvoéén KmOkevoviol and TEPIGCOTEPC TOV
&vOc Kmdwovia. Emopévmg, ToArég amd Tic aAlayEg VOUKAEOTL-
Siov (Wwitepa oty tpitn 0o Kabe kwdikoviov) dev Tpoka-
AUV 0AAOYT] OTO KOIKELOUEVO OpvoED. MeToAhGEeS TOoL
0dNyovV 6g daPOoPETIKO aptvo&d eivar cuvnBwg mo PraPepés
amd TIG GALES KoL EMOUEVOG VIOKEWVTOL GE TLO VGTNPEG GUV-
Onkeg emhoynge.

50. Ta Cevyn Baoewv GC oynuotilovv Tpelg 6eopovg VEPOYO-
vov, evd ta (evyn Pacewv AT dvo. Eropévac, n peyokivtepn
nmeplektikotta 6 GC Guvendyetol TeEPIGGOTEPOVS SEGHOVG
VIPOYOVOL Kot LEYAADTEPT 6TAOEPOTNTA TG EMKOC.

51. H ryn Cot avtiotoryel ovclooTiKd oty TOATAOKOTNTO
™¢ aAAniovyiog DNA — pe dAha Adyia 1060 mepIieeoTEPO YPO-
vo Ba ypelootel o oAlniovyioc DNA mpokepévou va pet tov
GUUTANPOUATIKO TNG KADVO Kol VoL GYNUOTIGEL [ SITAN €At~
ka. Oco moAvmhokoTepo givat £va popto DNA 1660 apydtepa
VoSO TACGETOL TTPOG GYNUATIOUO SITANG EMKOGC.

52. H abénon g cuykévipwong dhatog avéavet T Oeppokpa-
ola énc. Emedn o okeletog tov DNA givol apvntid gopti-
GUEVOGC, 1) am®@ONom QopTiov £xel TNV TAON VO AmocTadEPOTOLET
™V éMka kot va tpokaiel v &N . H mpocsbnkm dratog
eovdetepivel v anddnon eoptiov, ctabepomoidviag £T0t
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T S édko. Ta amotehéopata deiyvouv OTL eVdc TV TapoL-
HETPOV TOV TEPAUATOC, 1] TPOGONKN LEYUADTEPTG TOGOTNTOG
dlotog empépet peyalvtepn otabepomroinomn, n omoio avtavo-
KAdTor og vyniotepn Beppokpacio TENG.

Kegpdhaio 5

1. H Taq eivor 1 DNA moAvpepdon evog Beppopiiikod Poktn-
piov mov dePirdver oe Beppomnyéc. Tuvenamc, eivar Beppoocta-
Bepn ko pmopet va avté€et Tic vYnAES Bepokpacies Tov amot-
tovvtat otnv PCR, yopic va vrootel petovsioon.

2. Oa mpénet va ypnoonombet o cDNA ¢ wohevkopoti-
wme. H E. coli dgv €xel imyoavicpd Guppoeng Tov TpmToyevods
LETAYPOAPIKOD TPOIOVTOG TOV TPOKVATEL GO TO YOVISIOUOTIKO
DNA.

3. Ze ouppovia pe TV ETITEIT OPMUOTIKY TOL dopn, To Ppw-
povyo abidio desdvel oto DNA kon evtifeton petald tov
Cevypévov Bacewv g durhng éhkag tov DNA.

4. H noapovcio tov aAiniovyuwv Alul avépyetal, katd pécov
opo, og (1/4)*, f 1/256, 81611 | mBavdTTa TNG OTOLCINTOTE
Baong va etvar 6ty omowdnmote B€on givan 1/4 Ko vdpyovv
4 Béoeig. Me v 6w Loywn, 1 mapovsio aAiniovyudv Notl
givan (1/4)8, M 1/65.536. Enopévog, 10 péco mpoiov tng méyng
Alul &yer pixog ~ 250 Levyn Bacewv (0,25 kb), evd ekeivo g
méyng Notl éyer pirog ~ 66.000 Cevyn Bacewv (66 kb).

5. Oy, 6101 Ta meprocoTeEpO avOpdmva Yovidio £xovv UNMKog
peyadvtepo tov 4 kb. Eva tétoto Opadopa Oo mepeiye éva pu-
KpO HOVO TN VOGS TANPOVG YOoVidiov.

6. To amotomopo katd Southern 6e £vo TOPACKEVAGLLO TEYNG
pe Mstll Oa pmopoHoe vo SlapopPOTOGEL TO PUGLOAOYIKO OO
T0 petaAlaypévo yovido. H andiela g 0éong meplopiopod
0o odnyovoe oV avtikaTdotacn Tov 600 Opavoudtov Tov
avyvedovTal e To omoTumope Southern amd éva peyaidtepo
Opavopa. ‘Eva tétoro edpnua dev Ba amodeikvoe 0Tt 1 0hAn-
hovyic GTG éyel avrikotaotafel amd GAG. Alleg ahhayég
otV 0éon meplopiopov Ba propovcay va 0dnyHcovy 1o 1810
OTOTEAEGLLOL.

7. Moiovott ta 600 éviupa tépvouv Tig idteg B€oels avayvod-
pong, 10 kéOe Eva SlooTA SLUPOPETIKOVS OEGUOVG EVTOS TNG
aAdniovyiog tov 6 C.p. H oxdon and v Kpnl odnyei oe o
npoe&oyn otov KAmdVO 3', evd 1 oydomn amd v Acc65l1 diver o
mpoeloyn otov KAdVO 5. Avtd T KOAA®ON dKpa dev oAAnAe-
TKOAOTTOVTOL.

GGTACC GGTACC
CCATGG CCATGG
xaon ané Xxaon anéd
v Kpnl v Acc65l
GGTAC C G GTACC
C CATGG CCATG G

GGTAC GTACC
@ G

AcuUpBata koMwSN dkpa
8. Mo amAn) oTpatnyKn Yo T dnpovpyior TOAA®Y HETOANI-
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Eewv givar 1 odvbeon evog EKPUMGHEVOV GLUVOAOL YPNGILO-
TOUDVTOG UELYHO EVEPYOTOMUEVOV VOUKAEOTIOIMV GE GUYKE-
KPWEVOLS YpOVOVG KATA T GOVOEST TV OAYOVOUKAEOTIOI®V.
Ac vrotefet, 0T e kwdwkn| meproyn unkovg 30 bp apyilel pe
GTT, to omolo kmdikevel Parivn. Av ypnoponomOel pelypo
KOl TOV TEGGAP®V VOUKAEOTIO®MV GTOV TPMOTO Kot SHTEPO KV-
kAo oVvBeomng, TO AmOTEAEGA £IVOL TA OALYOVOLKAEOTISIO VL
apyifouv pe v adiniovyio XYT (6mov X kor Y onuaivetl A,
C, G T). Avtég ot 16 d10popeTikés eK00YEG OAYOVOVLAEOTL-
Slwv Kmdkevovy TPmTEIVEG TOV TEPLEXOLY oTNV TPMTN B0
eite Phe, Leu, Ile, Val, Ser, Pro, Thr, Ala, Tyr, His, Asn, Asp,
Cys, Arg 1 Gly. Avtictotya, propodv vo KOTUGKELOGTOOV EK-
QUMGLEVEG KAGETES OTOV €YovV TpomomoBel cuyypOVHS dVO
N TEPLOGATEPH KOSIKOVLO.

9. Emedn oe pa avtidpacn PCR pmopel va evioyvbel axdun
Kot éva povadiko popo DNA, opeilovpe vo eipaocte empuio-
KTIKOT GYETIKA LLE TIG OVOKOWVAGELS amopdvmong apyaiov DNA.
H oAnlovyio Tov DNA mpéner va npocsdiopiotel. Mowdlel n
aAAnrovyia pe avBpomvo, Baktnplokd 1 pokntiokd DNA; Av
avtd etvol aAnbeta, pdAlov mpoxettar yio tpdoueén. Mowdlet
pe DNA ntnvav 1 kpokodeihmv; Avti 1 aAAAovyloK Opotd-
mra Ba gvioyve v mbavomta vo tpdkerton Yoo DNA dewvo-
cavpoV, d10TL To. €01 aTd givor EEMKTIKG GLYYEVESTEPO UE
TOVG JEWVOGAVPOVG.

10. H evioyvon péow PCR mopokmiveTol Eviova and v mo-
povoio oto ekpayeio mepoydv gumiovticpévoy o G-C. Ta
ekpayeior avtd, Aoym tov vyniav Beppokpacidv ™ENG Tovg,
dev anodatdocovTot 0KoA, Topepmodiloviog £Tor Ty Evapén
€vOg KVUKAOV ekkivnong. EmmAéov, o1 dxopmteg devtepotayeis
dopég mapepmodifovv ) Sérevon g DNA moivpepdons Kot
UNKOG TOL KAMVOL-EKHOYEIOV KOTE TO GTASIO TNG EMUIKVVONG.
11. Ze vyniég Beppokpacies vPPOIGHOD, 0 EKKIVNTNG KoL O
610%0G otafepomolovvTol LOVO GTO TUALOTH oL TovTilovTon
amorvto (1 oxeddv amdivta), SOt OAeG (1] Ol TEPIGGOTEPEG)
ot Baoelg TPENEL Vo BPOVV 6OGTOVS ETAIPOVS TPOKEUEVOL VOL
otabepomombel 1 e ekkivnT-6TOY0L. OG0 petdveTar M
Oeppoxpacio, n ko avéyetar TepocoTepa AN otn (evén
Baoewv: emopévac, sivar mbovd 1 evioyvon va Topayel Kot
yovidla pKkpOTEPNG OAANAOLYIOKNAG OLOLOTNTOC. YETIKA LE TO
yoviolo g {0ung, mpémel va cLUVOEGETE EKKIVITEG OV OVTL-
GTOLYOVV 6T GKPO, TOV YOVISIOV Kol LETA VO YPNGILOTOU|GETE
aVTOVG TOVG EKKIVNTESG Kot avOpdmivo DNA wg 6t6)0. Edv dev
napaydei mpoidv ce Oeppokpacio 54°C, 1dte 10 AvOpdOTIVO YO-
vidio Swapépet amd o yovidio tng {Oung, dpmc mop’ Gla avTd
Umopel va LILAPYEL Eva avTioToyo Yovidlo. Na emavordfete To
neipapo o€ yopunAotepn Beppokpacio VPLOGHOV.

12. No mpaypotomomoete v méyn yovidimpotikod DNA pe
£va TEPLOPIoTIKO £VEDIO Ko VoL EMAEEETE TO TUNLO TOV TTEPLE-
¥EL TN Yvoot) aAlniovyio. No KUKAOTOUGETE TO TUNO QVTO.
Metd va mpaypatonomoete avtidpacn PCR, ypnoonoidvog
EKKIVNTEG 0L omolot €xovv ekpayeio pokpld and to DNA g
YVOOTNG aAANAOVYi0G.

13. H x@dikevdpevn mpmTeivn TEPE)EL TEGOEPIC EXOVAAELG
HL0G GUYKEKPIUEVNG OAANAOVY TG,

14. Xpnowomomote ynukn obvheon N v alucdmT ovTi-
SpacT TOAVUEPACTG TPOKEUEVOD VO TAPUCKEVAGETE LYVNAQ-

1e¢ VPPLdOTOINGNG 01 0ToioL Va €ival GUUTANPOUATIKOL TPOG
T 500 AKpa Tov YVOGToV (o1 AmopoveUEVOL) Bpadcpatog
DNA. E&etdote khmvoug g Pipriobnkng ot omoiotl avturpo-
conevovy Bpavcpoto DNA ypnoionotdvioag tovg 600 tyvn-
Aatec vPpdomoinone. Emiééte exelvoug Toug KAm®VOLGS Ot 0101~
01 VBPLOOTOIOVVTAL LLE TOV EVaV LYVNAATY, ALY O)L LLE TOV OEV-
TePO- TETOWOL KAMVOL gfval mhovd vo TePEYoLV T0 Eval AKPO
OV YVOGToL Opadcpatog poli e T YEITOVIKY TOV TEPLOYN GTO
GUYKEKPLUEVO YPDOUOCOLLOL.
15. To xwdwovio (1] kwdkoévia) Tov Kabe apvo&Eog propovv
Vol ¥pNotporoin0obyv TPOKEYWEVOL VO, TPOGILOPLETEL 0 aplOpog
TOV TOOVOV VOUKAEOTIOIKOV 0AANAOVY LDV Ol 0moieg Oo Kmdt-
KeVOLV TNV aAAnAovyia Tov kKabe memtidiov (PA. [Tivaka 4.5)
Ala—Met—Ser—Leu—Pro—Trp:
4X 1 X6X6X4X1
Gly-Trp—Asp—Met—His—Lys:
4X 1 X 2X 1X2X2 = cvvolkd 32 aAinlovyieg
Cys—Val-Trp—Asn—Lys-Ile:
2X4X 1T X2 X2X3
Arg—Ser-Met-Leu—GIln—Asn:
6X6X 1 X 6X2X 2 =ocvvolkd 864 arinhovyieg

= GUVOMKE 576 alinlovyieg

= GLUVOMKGA 96 aAAnAovyieg

H opdda tov popiov DNA 1o onoio kodikedovy 10 TENTIO0
Gly-Trp-Asp-Met-His-Lys €ivotr 1 18avikétepn yio Tov oyedt-
acud evog yvnidn, enedn nepthopPével GuvoAkd povo 32
OALYOVOUKAEOTIOOL.

16. Evtog tov €idovg Tov kat pdvo, o kébe okvAog eppovilet
L0 TEPACTIO TOIKIALOL GYETIKA IE TO COUATIKO péyebog Kot on-
HOVTIKT TOIKIAOLOPPIOL GYETIKA [LE GALD PUOIKE YOPOKTNPIOTL-
KGQ. LUVETMC, 1 OTOUKT AVAAVGT] TOV YOVIOUDUOTOG TOV KAOE
oKOAov Ba dmoel ToATILO GTOLYElN GE GYEON L ToL Yovidila To
omota givat vTevHLVA Yo TV TOIKIAOROPPin EVTOG EVOG EIGOVG.

17. Bdogl TOV GULYKPLTIKOD YOVISIOUOTIKOV XOPTN O 0moiog
mapovotaletan oty Ewova 5.27, n meployr] pe ) peyorite-
pn emkdioym pe to avOpdmvo ypopdoopo 20 Bpicketatl 6To
XPOUOCOLA 2 TOV TOVTIKOV.

18. T, elvon n Oeppokpacio ThENG (oG SuTAng EMKaG VOUKAE-
ikov 0&€og. Edv o1 Beprokpacieg TENG TV eKKVTOV Stopé-
pOLV TOAD amd aVTNV, TOTE TO TOGOGTO VRPLOOTOINGNG LE TO
DNA-616%0 o drapépet Katd T Ao avadliTaéng, Yeyovog
oV Bo 00N YOVGE GE SLOPOPIKT| AVTIYPAPT TOV GVO0 AAVGIdWV.

19. H mpocektikn cOYKPIoN TV 0AANAOLYIOV OTOKUADTTEL,
0TL 670 KPO 3" TOV 3V0 EKKIVNTOV LIAPYEL HL0L TEPLOYN OL-
prinpopotikottog pkovg 7 E.p.:

5'-GGATCGATGCTCGCGA-3’
REREEN
3’-GAGCGCTGGGCTAGGA-5'

Ye éva meipapo PCR, mbavog ot ekkivntég avtoi Oa avadio-
tdocovtav peta&d Toug epmodilovtag v aAANAETIOPACT] TOVG
pe to expayeio DNA. Kotd ™ odvBeon tov DNA and v mo-
Aopepdon, o kabe ekkvnT)g Ba Aettovpyovse g ekpayeio yio
TOV GAAOV EKKIVITY, YEYOVOS oL Bo. 0dnyovoe otnv evicyv-
o1 nog aAAniovyiog pikovg 25 £.B. n onoia Bo avtictoyovce
GTOVG OAAAETIKOAVTTOUEVOVG EKKIVNTEC.

20. H petdAraén oto dropo B tpomomoince €va amd ta ahAn-
Adpopea yovidia Tov X, eved o dAAo mapépeve dOucto. To ye-



YovOG OTL T HeTOAAAYEVO YOVISL0 Elvarl LikpOTEPO, 00N YEL GTO
GUUTEPAGHLO OTL EYOVUE L0 ATOAELYT) GTO EVOL OVTIYPOPO TOV
yovidiov. To povadikd AETovpykd Yovidlo peETaypapeTal Kot
petappaletan Kot Tpopavadg TopayeL OPKETH TPMOTEIVY, Yol Vo,
S10TNPNGEL TO GTOUO OCVUTTOUATIKO.

To dtopo I' éyel povo ) pKkpOTEPT LOPPT TOV YOoVISiov.
Avtd 10 yovidlo ovTE pETOYPAQPETOL (OPVNTIKY OTOTOTMON
northern) o0te petoppaletat (ApvNTIKY AVOCOATOTOTOOT)).

To dtopo A €xet kKavoviko yovidto aAld dev eppavilet RNA
N TPOTEIVN. Avtd pmopel va opeiheton o pHeETdALAEN TOL TTPO-
ay®yéd Tov TapeUmodilel Tn peTaypopn.

To dropo E éyel kavovikd yovidio mov petaypdpeton, oAld
dev Topayel mpmTEIVY, Kol 0vTd INADVEL OTL KOO0 LETAAAO-
&n avaotédhel ) petdppacn. Yrdapyet Ao mbavav eEnyn-
GEMV, TOV TEPIAOUPAVOLY Kot [ LeTdAAaén 1) omoio Tpocéhe-
6€ £VoL TPAOUO KOIKOVIO TEPUATIGHOV 6T0 MRNA.

To dropo XT éyetl Kavoviky) TocOTNTO TPMOTEIVNG: Tap’ OAaL
avtd epeavilerl petaforkd tpoPAnpa. Avtod to gbpnue vVodn-
ADVEL OTLT LETAAAOEN TPOTOTOLEL TN SPACTIKOTNTO TNG TPOTET-
wne. Hapadeiypatog yéptv, por petdAiaén mov mepropilet Tig
SVVOTOTNTEG TOV EVEPYOL KEVTPOL TOL evihpov Y.

21. Chongging: katdrowmo 2, L — R, CTG — CGG

Kapdtou: katdrowto 5, A— P, GCC — CCC

IMotapog Swan: katdrowro 6, D — G, GAC — GGC

22. To cvykekpyévo dtopo givar tepoluyo Yo Tr GLYKEKPL-
péEVN HETAALOEN: TO Eva AAANAOLOPPO givat Gyplov TOTTOV, EVD
70 GALO PEPEL Lo onuetokn petdhiaén ot 0éon avtn. Kot ta
600 yovidia gvicyvovtot katd v avtidpaomn g PCR, odnym-
VIOG GTNV EULPAVIOT] TNG «OTANG KOPLONG» GTO YPOUATOYPA-
PN TOL TPOGIOPIGHOD TNG AAANAOLYING.

KepdAato 6

1. Yrdpyovv 26 tavtdttes kKot dvo kevd yio Pabuo 210. Ot
600 ahAnhovyieg lvat TavTOoES KOTd TEPimov 26%. Avtd To
eninedo oporoyiag eltvor mbavo va eivorl GTOTIGTIKA GTULOVTIKO.
2. IIBavaog oyetifovton pe amokiivovoa e£EMEN, S10TL 1 TpLdL-
dotatn doun elvorl TEPLGGOTEPO GUVTNPNUEVN OO O,TL Efval M
TOVTOTNTO TOV CAANAOVYLDV.

3. (o) BaBpog tovtomrag = —25- fabpog Blosum = 14- (B)
Babpog tavtomrag = 15 fabudc Blosum = 3.

4. U. Mo mtBovr| dopn:

5. Yzapyovv 4%, 1 1,2 X 10* dwagpopeticd popia. Kabe popio
éyer pnalo 2,2 X 10720, 31611 1 mol moivpepode éxet palo 330 g/
mol™! X 40, kot vdpyovv 6,02 X 10% udpra avé mol. Eropé-
vog, 0o amattovvtat 26,4 kg RNA.

6. Emedn n tpdudotat doun oxetiCetonr modd otevotepo pe
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) Agttovpyia amd 6,11 1 aAAnlovyia, N Tprtotayng doun ee-
MKTIKA glvor o cuvtnpnpévn omd 6,11 1 TpeTotayns. Me dA-
Ao Ady, M Agttovpyio TOV TPOTEIVOV €ival TO TO GNUAVTIKO
yopaxtnplotikd kot eEaptatot and ™ doun. Emopévmg, n dopn
TPETEL VAL GLVTINPELTOL OALG OYL VOIYKOLGTUKCEL KO 1oL EL0TKY] OLA-
Aniovyia opvoEmv.

7. O Babuodc avtiotoiyiong tov aAiniovyimv (1) kot (2) etvor
6 X 10 = 60. TToAAég anavtioelg ivarl duvatés, avaloyo pe
T1g Tuxaia avadloToypéveg oaalniovyies. ‘Eva mbavo amotédle-
opo gtvat:

Avoxotepévn odndovyio:  (2) TKADKAGEYL
Avtictoiyion: (1) ASNFLDKAGK
(2) TKADKAGEYL

O Babudc avtiotoiyiong ivar 4 X 10 = 40.

8. (a) Eivar oyeddv BéPato 6t épovv amokivel amd Evav Kot-
vo mpoyovo. (B) Zxeddv BéPara Exovv amokAivel amd Evay Koo
TpOyovo. (y) Mmopei va Egouv amokAIveL 0o Evav Koo Tpo-
YOvo, 0AAG M avTieToiyton TG aAAniovyiog iomg va un ddcet
VIOGTNPIKTIKG atotyeia. (8) Tomg va Exovv amokhivetl amd Evav
KOO mPOYOVo, 0ALG M avTioToiyion tng aAAniovyiog ivor ami-
Bovo va Lo SMCEL VTOGTPIKTIKA GTOKELdL.

9. H avikatdotoon tov apvolémv KuoTeivng, YAVKIvIG Kot
TPOAIvNG dev divel moté évav Oetikd Pabud. Kabe éva amd ta
KatdAouTo avTd eLPavilel SIPOPETIKES WO1OTNTEG OO TO. VTO-
Aoma 19 apwvoééa: n kvoteivn gival to povadikd apvo&d to
omoio givar kovd va oynuoatilel S160VAPLdKOVG deGUOVS, M
yAvkivn givol 1o Hovadikd aptvo&d mov dev TEPIEYXEL TAEVPIKN
alvcida kot givor eEUPETIKA EVKAUTTO, KOt 1) TPOAivY glvarl TO
Hovadkd aptvo& mov etvar eEUPETIKA TEPLOPIGUEVO, AOY® TNG
GUVOEONG TNG TAEVPIKNG TOVL CAVGISNS e TO dtopo aldTov TNg
apivng Tov.

10. Mg dedopévn tavtdTo aAnrovyiog katd 65%, n TpoTEi-
vn A glvat copmg opdroyn g TpwTeivng B, kot £Tot o1 Tpwte-
tvec A kou B avopévetat va £xovv mold Topopoles TpdlioTates
dopég. Opolmg, pe dedopévn TavtoTnTe ahAniovyiog katd 55%,
ot mpotetveg B ko I' avopévetor emiong va éyouv moid Opoteg
pdtdotateg dopéc. Emopévag, kot ou mpoteiveg A ko I' mba-
VOTOTO £YOVV TOPOUOLEG OOUEG, LOAOVOTL EYOVV TAVTOTNTO O
eminedo aArniovyiog porg 15%.

11. H mBavn devtepotayng doun eivat:

12. TIpoxeévou va aviyvevbovv Lebyn Kotaloinwy e cLoyEe-
TILOpEVEG HETOALAEELS, OTIG AAANAOVYIES VTEC TPETEL VAL VTTAP-
¥€l mowopoppio. Edv ot otoiyion vrepeknpocomodvol
G6TEVA GLYYEVIKOL opyavicpol, TOTe pmopel vo Uy vIapyovV
eMOPKEIC AAAAYEG OTIG AAANAOVYIEG TOVG, MGTE VO EMTPEYOLY
TNV TOVTOTOINGT SLVITIKGOV oyNUdtev (eVéng tov Pdoswy.
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13. AoV emtheyolv ta popro. RNA kot vropAnbodv e avri-
GTPOYPT HETAYPOON, Tpaypatonoleital avtidpacn PCR, mpo-
KELWWEVOL VO, 160000V EMITAEOV PHETOALAEELG GE QVTOVS TOVG
KAodvovg. H ypron avtig g emppenovg ce cpaipoto Oep-
pootafepng ToAvpepAons Katd To 6Tddlo g evicyvong Ha
avéave ™V omodoTkdTNTE QVTNHG TNG TuYainG HETOAAAELYE-
VEOG.

14. To apywd cvvoro popiov RNA to omoilo ypnoiponolon-
VIOl GE TEWPAUATO Hoplokng eEEMENG etvorl KoTd Kovove To-
A0 KpOTEPO AO TOV GLVOALKO POUO TV THAVAV AAAAOV-
yov. Emopévag, dev givon mbavo vo eKTpocomodvTot ot Ko
Mtepeg duvatég alAnhovyieg RNA oty apyikn opddo tomv
oAyovovkieotdimv. H petadha&iyéveon tov apyikd emhey0é-
viov popiov RNA empémet ) dwopkn Bedtioon avtdv tov
oA oV OV TPOg TIG EMOVUNTEG IOLOTNTEG.

15. 107 / 108 Towtoonuotnteg (mpdypo mov e€aptdtor and
TOL0, YOPOKTNPIOHEVN avOpdTIVI aAAnAovyia xet emleyel).

Kegpdhaio 7

1. H @drowva koAvumd peydheg amootdoelg petaé&d tov ovo-
TVO®V. Mot VYNAT GLYKEVTPOOT] TNG LVOGPALPIVIG GTOVG HUG
™¢ edAawvag dotnpel o dpeon mapoyn o&uyovou yio Tovg
LG LETAED TMOV OVATVOMV.

2. (@)2,96 X 10 g

(B) 2,74 X 10° popu

(v) Oyt XZe éva gpubpoxdttapo Bo pmopodoav vo vITdpyovv
3,17 X 10% pdpro arpoceoipivig €bv avtd NToV GLOKEVOGHE-
V0oL G€ 10l KPUOTOAMKY cuoTotyio EvOS KLPKoV TAEYILOTOG. QG
€K T00TOV, 1 TPAYUATIKY] TUKVOTNTA GLOKELOGIG glvon TEPi-
7oL 10 84% g HéytoTng SuvaTiS.

3. 2,65 g (14,75 X 1072 mol) Fe

4. (a) Xrovg avBpodnovg, 1,44 X 102 g (4,49 X 10 mol) O,
ava YIMOYPOLLO HOikng nalag. X ediowva pvontipa, 0,144
g (4,49 X 1073 mol) O, ava yimoypaupo. (B) 128

5. To pK, givon (o) petopévo- (B) avénpévo- (v) avénuévo.

6. H de0&u-HbA mepiéyet pio copminpopotikny 0éom, Kot €161
pmopel va tpootebel oe o tva g deo&u-HbS. H iva dev pmo-
pel va avénbel mepartépw, 0Tt T0 TEMKO Hopro deo&u-HbA
oTepEiTaL Pag KOMMDIOVG KNAISAG.

7. 62,7% yopnTIKOTNTA LETAPOPAS 0EVYOVOL.

8. H pwocoaipivn dev mapovoidlet awvopevo Bohr. Ot alin-
Aemdpaoelg mov evhvvovrar yio o pavopevo Bohr otnv opo-
opapivn e€aptmdvton and o teTpapeptkn dour. H pvoseaipi-
1, avTBET™G, Elval LOVOUEPES.

9. M vymidtepn ocvykévipoon BPG Oa petatémle v ka-
UOAN déapevong tov 0&uydvov Tpog ta 6eELE, TPOKOAMDVTOG
étol o avénon otnv P50. Me t cepd g, 1 LeyaAdTepn TN
¢ P50 Ba tpowbovoe ) didotacn Tov 0&uydvov GTovg 16T00G
Kot apa Oo emépepe o ovéNomn 6To T0606TO TOL 0EVLYOVOL TOV
amelevfep®VETAL GE OVTOVG.

10. (o) H petdyyion av&dvetr tov aptud tov epudpodv aipo-
oQUIPiMV, YEYOVOG OV LE TN GEPA TOV AVEAVEL TV KOVOTN-
TO. LETOPOPAS TOL 0ELYOVOL GTO QpLeL, Ko POl ETLTPETEL GTOV

a0Antn va dtatnpiosl v mpocnddeid tov mepiocotepo. (B) To
BPG ortabeponoiei v xatdotaon T g aposeapivng, yeyo-
vOG OV 0dNYEL GE P TO OTOTEAEGUATIKY AmEAEVOEPOOT TOV
o&vuydvov. Eav exhelyet to BPG, 10 0&uydvo dev Ba amerevde-
pwBOei Taporo oL To EPLOPA CLLOCPAIPLYL LETAPEPOVY TTEPLG-
60tePO 0&VYOVO.

11. H mpdcdeon tov 0&uydvou gaivetar vo TPpokaAel T Heto-
KIvNom TOV 10VIOV YOAKOD KOl TOV GUVOESEUEVOV TPOGOENA-
TOV 10TV MOTE VO TANGLAGOVY TO £€Va e TO GAAO, KOl (G
€K TOVTOV EMIONG TN HETAKIVIOT T®V EMK®OV OTIS 0Toleg etvat
TPOGKOAANUEVEG O 16TId1VES (KaTé TOPOLOLO TPOTO LE TNV OA-
A0y 6TEPEOOLATAENG OTNV ALOGPaLpivn).

12. H tpomomompuévn apocotpivn dev mpémetl va deiyvel G-
vepyelakotnta. Av kot g dtdlvpa o ydaloio Ba tpocdéve-
Tt 6Tov Gidnpo g aiung (ot Béon g oTdivng) kot Ba S1-
EVKOADVEL TNV TPAGIEGT TOL 0ELYOVOV, TO YWSALOMO GTEPEiTOL
™V Kpioun cOVOESN OTI GLYKEKPYLEVT a-ENKA KO TTPETEL VOL
petaxivnOet 1ot dote v petafipdost Ty alhoyn 6T oTEPED-
Saraln.

13. H mevtapoo@opikn wocttoin (y) eivar mTOAD ovIOVTIKY,
potalet modd pe 1o 2,3-01pmePoYAVKEPIKO.

14. (o ®
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15. H anelevfépwon tov 0&og Oa peuwoet o pH. To younid
pH mpodyetl ) didotacn tov 0&uydvov 6tovg 16tovs. Evtov-
701G, N aénpévn omelevdépwon Tov 0&EVLYOGVOL GTOVS 16TOVG Ool
avénoel ) cvykévipoon g deo&v-Hb, avédvovtag étot v
mOavoTTa VO, dpEmavBovV Ta KOTTOPO.

16. (o) Y=10,5 6tav pO, = 10 torr. To didypappa tov Y og 6v-
vapmnon pe v pO, eaivetot va deiyvel Likpn N Kopio cuvep-
YELOKOTN T

(A
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08 °
06

04|e

Y (KNGopa KOPEGHOU)
[ )

L]

[ ]
022
|

0,0 1 1 1 )
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(B) To duaypoppa Hill deiyver ehdyiotn cuvepyelakOTTa e
n = 1,3 oV KeVIPIKY| TEPLOYN.
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(v) Ta deou-dipepn g apooearpivng g cuépvag Ba pmo-
povGaV Vo EYOVV HIKPOTEPT GLYYEVELD Yo TO 0EVYOVO amtd O,TL
&yovv ta povopepn. Eqv n mpdodeon tov tpdTov atdpov o&v-
Yovou og éva dyepég mpoevel d1doTaoT Tov duepos Yo va
TPOKVYOLV dVO [ovopepn, TOTE 1 dtepyasio Ha fTav cuvepyel-
OKT. Z€ QVTOV TOV UNYOVIGHO, 1| TPOGIEST TOL 0&VYOVOL GE
KkGOe povopepéc Bo TV EVKOAITEPN GO THV TPOGOEGT TOVL
o&vydvov cg éva deo&u-diuepéc.

17. () 2- (B)4- (y)2- (®) 1.

18. Ovnhektpootatikég arAnienidpacelg tov BPG kot g on-
poceatpivng Bo amoduvapmbodv omd Tov GuVay®VIGHO pe Ho-
pra. vVéorog. H katdotacn T dev Oa otabepomomOei.

19. H eufpvikn apoceapivn mepiéyet dVo alvcides o kot dvo
0AVGIOEG Y. XToVG 0oEVELS e PEMAVOKVTTOPIKN ovaLio, 1) od-
&non ota enimedo ™G aAVGIdag Y ToPEYEL L0 EVOALOKTIKY Yi0,
™ petaAraypévn aanaida B. Etot, avé&dvovtag tnyv Ekepacm g
eUPpLIKNG cpooPatpivig, 1 vopo&vovpia PHEIOVEL TV TOAVOTI-
TOL GYNULOTIOHOD OSIEAVTOV GLGCOUATOUATOV CHOGPULPTIVIC.

Kepdhaio 8

1. AvEnon tayvrog Kot eEEBIKEVOT) VTOGTPOLLOTOG.

2. 'Evag cvumapbyovtog.

3. Zvvévlopo kot LETOAACL.

4. Ot Prrapiveg peToTpEMOVTOL GE GUVEVELLLOL.

5. Ta évlopo S1EVKOAOVOLY TOV GYNUOTICUO TG LETOUPOTIKAG
KOTAGTOGNG.

6. H mepimhokn tpdidotatn doun TV TpOTEIVOV ETITPETEL
TNV KOTOOKELT TOV EVEPYDV KEVTIPWV T omoia Ba avayvmpi-
Covv poVo 101KA VTOGTPOLOTOL.

7. H evépyewo mov amorteitot yo vo eBdoet to £viopo kot o
VTOGTPMOUOTO OTI UETOPUTIKT KATAGTAGT (1] EVEPYELN EVEPYO-
ToINoNG) EMOTPEPETAL OTAV 1 UETOPATIKT KOTAGTOON TPOYM-
pel og Ttpo'i(')v[rpoi. . L0
F
8. (w) K= 5]~ &k 10°
eEiowon 5 tov kewévov, AG®" = —11,42 kJ mol™ (2,73 kcal
mol™).

=100. Xpnoyorouwviog v
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(B) ke = 1072s7" ko kx = 107%s7!. Ot tipég g otabepdg 16oppo-
wiog Kot g AG®' givar i1€g, TGO Y10 TIG KATOAVOUEVEG OGO KOl
Y10, TIG UM KOTOAVOUEVES OVTIOPAGELS.

9. H vépodivon Tov TpOTEVOV £XEL LEYAAN EVEPYELOD EVEPYO-
moinong. H ohvBeon tov Tpotelvdv tpénet va anattel evépyela
Y10, VOL TPOYMPTGEL.

10. Ta évlopa Bonbodv oty mpoctacio Tov VYPOD TOV TEPL-
BaArer Ta. patior omd T Paktnprokn Aoip®én.

11. H evépyeta mpdodeong eivor ) ereddepn evépyeto mov ame-
AevBepavetal Otav TPocsdévovtal dHo PopLa, OTmg OTay Evo. Ev-
Copo oAMNAETIOPA e £VOL VTOGTPOLLAL.

12. H evépyelo mpdodeong peyiotomoteitatl 6tav évo £vivpo
OAMAETIOPA pE TN HETAPATIKN KOTAGTOGT, OLELVKOAVVOVTOG
£T01 TOV GYNUATIGHO TNG LETOPOTIKNG KATAGTOONG KOl EVIGYD-
oVToG ToV puOpd ™G avtidpaone.

13. Agv Ba vnpye xataAvtikny dpactmpotta. Eav 1o cv-
pumhoko eviOHOV-VTOGTPOUTOC Eival o 6TadePO amd T0 GV-
pumhoko eviOUOL-UETAPATIKNG KOTAGTACNG, TOTE 1] LETOPOTIKT
katdotaon dev Bo oynpatiotel kot dpa dev Ba vdpEet kaTd-
Avon.

14. Ot petafatikés kataotdoelg elvatl moAd actabeic. Emopé-
VOGS, LOPLeL TOV HOLALoVV UE TIG LETOPUTIKEG KATAGTAGEL ival
mBovo va gtval aotabn Kat, ¢ €K TOVTOV, SVGKOAO VL GUVTE-
Bovv.

15. (o) 0- (B) 28,53 (v) —22,84- (8) —11,42- (¢) 5,69.
16. () AG*" = —RT'In K,

+1,8 = (1,98 X 10 keal ! K-' mol™) (298 K)

(In[G1P]/[G6P])

-3,05 = In [G1P]/[G6P]

+3,05 = In [G6P]/[G1P]

K'=21 | Kj=48X102
Emeom [GOP)/[G1P] = 21, vmdpyet Eva popio G1P yuo kébe 21
puopuo. G6P. Emedn apyicape pe 0,1 M, n [G1P] eivon 1/22 X
(0,1 M) = 0,0045 M kow 1 [GOP] mpémet va givan 21/22 X (0,1
M) 1 0,096 M. Xvvenmg, n avtidpaon OT®S YPAPETOL OV TPO-
XOPEL GE ONUAVTIKY EKTOON.
(B) poundera g GOP pe vyniodtepn todTNTO KOt opoipe-
on mg GIP og egmiong vynAdtepn TodTNTA OO EKEIVEG GA-
AV avTdpdoewy. Me dAla Aoy, BeParwbeite 0TL n avaroyia
[G6P)/[G1P] dratnpeitat vymAy.
17. K,y =19, AG*" = -7,3 kI mol™! (-1,77 kecal mol ")
18. H tpdidotatn doun evog evlvpov otabepomoteitar omd
OAMNAETIOPAGELS e TO VTOCTPOUA, LLE TO EVOLAUESH TNG OVTi-
dpaong Kat to TPoidvTo. AVt 1 6TaBEPOTOINCT| EAAYICTOTOLEL
) Oeppukn amodidTaln.
19. X& GVYKeEVTPOGELS VTOGTPOUATOS KOVTE TNV Ky, TO €VEV-
HO EMOEIKVIEL GNUOVTIKY KaTdAVoT aALG glvat evaicOnto e
OAAOYEG OTN GLYKEVTPMGT) TOV VITOGTPDOUATOGS.
20. Oy1, 1 Ky 6gv 1c0bton pe m otabepd didotaong, dtott o
apung TEepExeL emiong k,, TNV KNTIKN 6TodEpd Yo T pe-
TOTPOTT TOV GUUTAOKOV EVEVLOV-VTOGTPMOUATOS 68 £VEDIO KOt
npoiov. Edv, wotoc0, N k, glvar Told pkpodtepn omd v kj,
tote Ky = K.
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21. Otav [S] = 10 Ky, tote V; = 0,91 V.. Otav [S] = 20 K,
t0te Vy = 0,91 Vs

‘Eto1, onoecdnmote kapumvreg Michaelis-Menten mov deiyvouv
61t T0 EVODUO EMTUYYOVEL TTPOYUOTIKG TN Vi EIVOIL KOKOTOM
yépoTa .

22. (o) 31,1 pmol- (B) 0,05 wmol- (y) 622 s7!, o péon tun
v évlopa (BA. TTivoka 8.5).

23. (o) Not, Ky = 5,2 X 10 M+ (B) Vipax = 6,8 X 107 mol
min ' (y) 337 s\

24. H mevikivaon, 6Tmg Kot 1) TPOVOTETTIOACT TMV YAVKOTE-
ntdiov, oynuatiCel pe to VIOSTPOUE TG Vol EVOIAIESO OKV-
A0-gvEOUOL AAG PETAPEPEL TO EVOLAUEGO GTO VEPO TOPA GTO
TEMKO KATAAOUTO YAVKIVIG TNG YEQLPAG TEVTAYAVKIVIG.

25. (o) H Vyay €lvor 9,5 pumol min'. H Ky, givon 1,1 X 1075 M,
1N 1010 OTOG Ko ywpig ava.cTOAEA.

(B) Mn cuvayoviotikn.

(y)2,5X10°M

(8) Hapovoia N amovsio. AVTOV TOV PN GLVAYOVIGTIKOD OVO-
otoréam frs = 0,73.

26. ((1) VO = Vmax - (VO/[S]) KM~

(B) Krion = —Ky, n tetaypévn ent mv opy y = Ve, N T€TUN-
pévn et v opyN X = Vi Kyt-

(v) M ypagwkn mapdotacn Eadie-Hofstee

1 Xwpig avactohéa

2 JUVAYWVIOTIKOG aVOOTONEDG

3 Mn ouVaYWVIOTIKOG aVaOTOAéAG

27. Ot Sodoykég avTidpacels yopaktnpilovtal amd Tov oyn-
LOTIGHO EVOG TPLUEPOVS GUUTAOKOV TTOV OOTEAELTOL QT TO £V-
Copo kot ta 600 vrooTpdpato. Ot avTdPAoEls STANG EKTOTL-
o1NG OmAUTOVV TAVTOTE TOV GYNUATIGHO EVOG TPOGMPVE VITOKOL-
TEGTNUEVOL EVEVUIKOD EVOLALUEGOV.

28. Ot ToydTTEG TNG YPNOIUOTOINGNG TOV VTOGTPOUATOV A
kot B didovton amd

kcat

V= () [EA]

Ko

Vo= (4 [E1B]

Q¢ €k T00TOV, 1 AWOAOYIO AVTOV TOV THXLTHTOV EVOL

() I G e

"Etot, éva évlupo Eeywpilet ta vrootpdpate mov cuvaywmvilo-
vtal 10 éva pe to GAlo ot Paon g TG Tov AOYOL k., /Ky
mapd povo g Ky,

29. H petdhiaén emPpodvvel v avtidpoorn koatd 100 ¢o-
pEC J1OTL | ELeVBEPT EVEPYELD EVEPYOTTOINGNG AVEAVETOL KOTA
53,22 kJ mol™" (12,72 kcal mol™). Toyvpn tpdcdeon tov vo-

GTPAOUOTOC GYETIKN HE TN HETAPATIKN KATAGTOOT EXPPadOVEL
TNV KoTGAvGo.

30. 1,1 pmol min™!

31. (o) Avti n TAnpogopia ivar avaykaio yio Tov Tpocdlopt-
GUO NG YOPNYNONG TNG CMOGTIG HO0NG TG NAEKTPLAOYOAIVIC.
(B) H dupkera tg mapdivong eEoptdron omd Ty IKevOTnTa TG
YOAMVEGTEPAONS TOL 0poL Vo kabopilel To pappaxo. Edv vrp-
%€ T0 éva. 6y500 NG dpaoTikOTNTOS TOL EVEDUOV, 1 TepdAven Ba
UTOPOVGE VO, SIUPKEGEL OKTM POPES TEPLGTOTEPO YPOVO.

(y) H Ky elvan n ovykévipwon mov ypetdletarl to Eviupo yuo
VoL POGGEL TO V2 V. ZUVETDGC, Y10 10 SEGOUEVT] GLYKEVTPOOT
VIOGTPMUOTOG, 1| AVTIOPAOT TOV KATUADETAL 0o TO VL0 e
T pkpotepn Ky B Exel ) peyordtepn tayvmro. O acbevnig
pe ™ petdhioén pe ) peyoivtepn Ky 6o amowkodopncet to
PAPLOKO LE TOAD HIKPOTEPT TOXVTNTA.

32. (o) H Ky etvon éva pétpo ouyyévelag Hovo eav n k, eivol
TMEPLOPLOTIKT YO TNV TOYLTNTO, YEYOVOS IOV OYVEL GTNV TPO-
kelpevn mepinton. Xvvenmg, 1 yauniotepn Ky cuvendystot
vynAotepn cvyyévewn. To petaAlaypévo viupo Exel peyoho-
TEPT| CLYYEVELQ.

(B) 50 pmol min!. 10 mM eivar n Ky, ko Ky, diver Y2 V. H
Vnax €vot 100 pumol min!, k.0.x.

(y) Taw évlopa dev odhalovy v 1ooppomio TG avtidpaong.
33. To évopo 2. [Tapoti to évivpo 1 éyetl peyoldtepn V., omo
to évlupo 2, 1o évlupo 2 mapovcidlel peyoardtepn dpactnplo-
T GTN GLYKEVIPMOGT TOV VTOGTPAOUNTOG 6TO TEPPAAAOV,
emedn £xel yaunAOTEPT Ky Y10 TO VIOGTPOLOL.

34, (o) O kaADTEPOG TPOTOG UETPNONG TNG OTOTEAECUOTIKO-
TG EVOG GLUTAOKOL EVEDLOV-VTOGTPMUATOS EIVOL VO TPOG-
S1op1otodv ot TIHEG k., /Ky. T Ta ev AOY® vrmosTtpdpata, ot
avtioTtoeg TWES ke /Ky elvar: 6,15 kot 36. Xvvenmg, 1o év-
Cupo emBEIKVIEL IGYLPT| TPOTIUNGN GTN SLACTOOT TEMTIOKOV
0OV GTOVG 0TOI0VE TO OEVTEPO OULVOED €lval HEYAAO Kot
V3pOPofo.

B) H tyn k., /Ky v ovtd 10 vnootpopa givon 2. Agv givar
moAD amotedecpatikd. H tipum avt vrodnidvet 6t 10 éviupo
TPOTLLEG VO. SLOGTIA TEXTISIKOVG OEGUOVG e TNV aKOAOLON &t
dikevon: pkpn opddo R—ueydin vépdeofn oudda R.

35. Edqv avénbei n ovvolikn mocdtnto tov evidpov (Er), Ba
avénBel Ko M Vo, 00T Vi = Ko[Er]. AN Ky = (k + ky)/
k;, dOnhadn etvor oveldptnn omd TN CLYKEVIPMOGN TOL VTO-
otpopatoc. H pecaio ypagikn mapdotacn meptypdost avtn
TNV KaTdoTooT).

36.
Melpapatikn cuvonkn Vnax Kw

a. Xpnotporolgital SimAdola
moootnta ev{UoU

3. Xpnowomoleital umodimAdoia
mocotnta ev{Upou

Amm\aoctaletal Agv al\alel

Yrodimhaotaletat  Agv aA\Glet
Y. YTTApxel Evag CuvaywvIoTIKOG

avVAOTOAEQC Agv aMalel Auvdvetal
8. Ymapyxel évag acuvaywvioTog

QAVOOTOAEQG Mewvetal Mewvetat
€. Ymapyxel évag kabapog pn

OUVAYWVIOTIKOG OVAOTOAEQG Mewwvetat Aev aMalet



37. (o)

_—

A

1/[8]

(B) Avt) M ovumeplpopd Vol OVOIGTOAN VITOGTPMOUOTOS: GE
VYNAES GUYKEVIPMGELS, TO VIOGTPOUO GYNUTICEL 6TO EVEPYO
KEVTPO Un mapayykd copmioka. To mapakdto oyédio deiyvet
1 pmopet va supPet. To VTOGTP®LE KAVOVIKA TPOGIEVETAL e
évav KaBoploéEVO TPOCAVUTOAMGUO, TTOL delyveTal 6TO GYEGL0
®G KOKKIVO [E KOKKLVO KOl UTAE Pe UTAE. Z€ VYNAEG GLYKE-
VIPAOGELG, TO VIOGTPOUO. UTopel va Tpocdedel 6To evepyod Ké-
VIPO £T61 MOTE 0 KATAAANAOG TPOGOVOTOAMGHOG VO, VITAPYEL Y10
KkGOe dkpo tov popiov, oAAd TPoGdEvovTal 6V0 SOPOPETIKA
HOPLOL VTOGTPDOLOTOC.

Evepyod kévtpo Evepyo kévtpo
gv{lpou ev(UpoU

[ —
Kavovikn mpoodeon umooTpwpaTtog
o

070 €vePYO KéVTPo. To umdoTpwia O
S100TTA0TEl 0TI KOKKIVEG KL UTTAE
umdAec. [+ [+

AvaoTtohi
UTTOOTPWUATOG

38. To mpmto Prpa Ba etvan to kKoBopiotikd. Ta évivpa Eg kot
Ec Ba Aertovpyodv 610 Y2 Vi, VO 1 Ky Y100 T0 éVE0HO E4 glvan
HeYOADTEPN OO TN GLYKEVTIPOGT TOL VIOGTPONOTOS. To E, O
Aertovpyel og mepimov 1072V,

39. H goacpotockonio @OOpIGHoD amoKaAdTTEL TV VIOpEn
&vOg ovumhokov evOOpov-cepivg Kot £vOg CLUTAOKOL €vED-
HOV-GEPTvIG-tVOOATOL.

40. (o) Otav n [S*] eivor TOAD peyaldtepn omd TV T TG
Ky, 70 pH 0o éxet pio apeintéa enidpacn oto Eviupo d10TL T0
S* 0o aAnremidpa pe o E- poig yiver Stabéopo.

Vmax

=

Vinax [~

Vo

(B) Otav n [S*] etvar modd pikpdtepn omd v Tun g Ky,
t0 dudypoppo g ¥V, o mpog 1o pH ovcractikd yivetan po
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KOPTOAN TITA0SATNONG Yo TG 1oVTILOUEVEG OUAOES, LLE TNV EV-
Copikn dpactikdtnTo vo. yivetor o deiktng TitAodotnong. Xe
yopunAd pH, n vynAn ovykévipoon tov H* Ba dtatnpnoet to
évlopo otn popen EH kot avevepyd. Kabmg to pH avédvetat,
oMo kat meptocoTepo £vivpo Ba givar otn poper E- kon evep-
v0. Xe vynio pH (younin ovykévipmon HY), 6io 10 évlvpo
elvar E.

(y) To onpeio tov pésov ot ¢ Kapmving Oa givor to pK,
g ovtildopevng opadag, to omoio givar pH = 6.

41. (a) H erdoom tov evldpov otovg 37°C odnyet oty omodid-
taén ™G SOUNG TOL KOl GE AMMAELYL HEPOVG TNG SPAGTIKOTNTAG
tov. ' Tov Adyo awtd, ta tepiocdTepa EVEVp0 TPETEL VO, QU-
AGGGovVTOL GE YUYElo €0V dev KOTOADOLV EVEPYA TNV avTIOpaoN
TOVG.

(B) To cvvéviupo mpogavmg Bondé ot ctabeponoinon g do-
g tov evldpov, 810t to éviupo amd KHTTOPO TOV EYOVV EA-
Aewym pwoeoptkng mopdocding (PLP) anodwatdcoetal ypnyo-
potepa. Ot ovpmapdyovteg fonBovv cuyva 6tn otabepomoinon
g Soung tov eviupLov.

42. To otddio s apyns avtidpacng devtepns taéns cvpPaivet
OTOV GUUTAN POUOTIKES OAANAOVYIEG GE dVO dLaPOopeETIKE LOpLOL
TPocdEvovTal HETAED TOVG. ATO TN GTLYUT OV YIVETOL 1) o)L
K1 GTOiloN TOV OAANAOVYLOV, TO VITOAOUTO TOL LOPIOL UTO-
pel YpNyopa vo. EVIOTIGEL GUUTANPOUATIKEG OAANAOLYIES OO
avT6 T0 onpeio kot va emavaditaydel, HEc® Hog avTidopaong
TPOTNG TAENG.

KegpdAato 9

1. Tw 10 qudIKO VIOGTPOA, O GYNUOTIGHOG TOV EVOLOE-
G0V aKVAo-eviLpoV givar BpaddTepog and 6,Tt 1 vVOPOAVGT TOV
evolopécov aKkvAo-evibov, ondte dev mapatnpeitar Ekpnén.

"Expnén mopatnpeital yio vrooTpdUaTo-E0TEPES: Elvat Yp1yo-

POTEPOG O GYNUATIOUOS TOV EVOLIUEGOD OKVAO-EVEDLLOV, 001-
YOVTOC GTNV TapaTnPOOIEVT EKpNEN.

2. To kotdAouto 16TIdivG 6TO VITOGTPMLO UTOPEL VOL OVTIKOITO
omoetl €06 Evav Pabpd To KatdAomo 16Tdivng mov Asimel amd
TNV KOTAAVTIKY TPES0 TOV peTaAAoyévoy evibLov.

3. Oyt H xatoAivtikn tprada Aettovpyel g povada. Aov ov-
T M HoVAda £YIVE OVOTOTEAEGUATIKN OO TN UETAAAOEN NG
woTdivng og ahavivn, 1 TEPAUTEP® HETAAAAEN TNG oepivig oE
aravivn Ba mpémet va £xel LOVO PIKPO OMOTELEGLAL.

4. H avtikatdotaon avtiotoryel oe pio amd t1g Pooikcég dio-
QopéG peta&h g Opuyivng kot g yupobpuvyivng dote N e€et-
dikevon tov tHmov Bpvyivng (ddomacn HeTd and Avcivn Kot
apywivn) va givar duvatov vo tpoPrepdel. Eivar yeyovog ot
amoTovVToL TPOGHETEG OALAYES Y10 VOL EMTEAEGTEL QT 1 OA-
Aayn e€edikevong.

5. TIpogavac, To daloAo givar apketd pkpd yio vo ehdcet
T0 €vePYO KEVTPO TG avOpakikng ovudpdong. PvBuictikd dio-
ADpoTo (e HEYOAO LOPLOKA GUGTATIKG OEV UTOPOVV VOl TO K-
VOUV, KO TO ATOTEAEGLLOTO TNG LETAAAOENG EIVOL TTLO ELLPOVT).

6. Oyt. OrmBavotnTeg vo vdpyet pio, TETolo aAAnAovyio eivol
nepimov 1 otig 4 = 1.048.576. Eneidn £vo tumikd ukd yovidi-
opo €yt povo 50.000 Ledyn Paoewv, n aliniovyio-otodyog Oo
Nrav anifavo va gival Tapovca.
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7. Oy, 161 1o évlvpo Bo kotéotpepe 0 DNA tov Eeviot)
TPoTov GVUPEel | TpooTaTELTIKN peBVAImON.

8. Oyt Ta Paxtplo mov déxovtar to Evivpo Ba katéotpepay
70 d1k6 Toug DNA, d1611 dev Ba eiye v KaTOAANAN TpocTa-
TEVTIKN pebvAdon.

9. To EDTA 6a npocdebel 610 Zn*, 10 omoio yperdletar yio
v evlupukn dpactikotnta, Kot 0o to apaipésel and to Eviuplo.

10. (o) H oA3ebom avtidpd pe t oepivn Tov evepyold KEVTIPOL.
(B) ZymuariCeton pio nUIokeTaAn.

11. ®@poyivn.

12. H avtidpaon avopévetor va givar 10 gopéc mo apyn, 510t
N TovTa g€optdtot omd 10 pK, TOL TPOGIEUEVOV GTOV YEL-
dGpyvpo vepoD. ke, = 60.000 s

13. To EDTA mpocdével To poyviiolo Tov givorl avarykaio yio
v avtidopaon.

14. Méoa ato gvepyd kéEvipo M vopdIven ™ ATP givan avti-
otpenth. H vdpodivon g ATP hopfdverl ydpo péca 6to evepyo
KEVTPO pe TV evoopdtoon tov B0, 1 ATP oynuoriCetot mah
kot ATP anehevbepdvetor micw 6to StdAvpoL.

15. Edv petariaybei 1o aomopayvikd, n mpotedon ivot ave-
vePYOg Kat 0 10g dev Ba ivar Pdoiog.

16. To vepd avtikabiotd v vépo&viouddo g cepivng 236
KT TN HEGOAAPNON GTN HETOPOPE TPWTOVIOV 0td TO EMTIOE-
HEVO VEPO KL TN Y-PMGPOPIKT OLLASAL.

17. T covumtiMaivn, 1 KataAvTiky 16Y06 elvon mepimov 30
s/108 871 =3 x 10°. T'lo v kapPoviky avudpdon (oe pH = 7),
N KoToALTIKY 10)0g givon mepimov 500.000 s71/0,15 s = 3,3 x
106, Apa, pe Béon avtd To KpLiplo, 1 COLURTIMGIVY ival To
7o 16yVPo6 Evivpo.

18. To tpumhod petdrhoypo eEokoAovOel var KatoAdEL TV avTi-
dpaomn katd mepinov 1.000 popég GLYKPLTIKG pe TN U KOToA-
ouevn avtidpaon. Avtd propel va opeiletatl 1o 0tL 10 £vivpo
TPOGOEVEL TO VIOGTPOULO KOL TO GVYKPOTEL GE L1 SILUOPPMOT
7ov glvat evaicn oty enibeon and vepo.

19. (o) Kvoteivorpwtedon: to id10 6mwg oty Ewodva 9.8,
€KTOG TOV OTL 670 evePYO KEVTPO 1) KVOTEIVN OVTIKOOIGTA T1| 68~
pivn Kot dev LITAPYEL KAOOALOV 0GTOPOYIVIKO.

(B) Acmaptvrompmtedon:

(v) Metorhompotedon:

; R'HN
,
B/—‘H/O R
/ 2+ o 9
RHNT g H;0 R'NH, N
. Q y Lo
\O/C \o R
B—H N B H”
/ 2+_.‘-'0 / ‘ 2 O
In-* In
Kegpdhaio 10

1. To évlvpo kotaldel To TpdTo Pfpa 6t obvheon TV Tupt-
UOVOV. AIEVKOADVEL T1 GUUTVKV®GT] TOL POGPOPIKOV Kapo-
HODAIOVL e TO aoTapaYIVIKO Yio Vo GYNLoTioTel o N-kapPo-
HLODAOUGTOPAYIVIKO Kol AVOPYOVO POGPOPIKO.

2. H npotoviopévn popen g 1otidivng mbavag otadepomot-
el ot petaPatikng KaTdoToon TO ApVNTIKO QOPTIGHEVO KopPo-
VOAKO GTopo 0&uyovov Tov despov Tov dtacrdtat. H anonpo-
toviwomn Ba 0dnyovoe og ammAEL TNG dpaoTIKOTNTAG. Emopié-
vog, o€ éva pH mepimov 6,5 (tipn pK pog pn oAAnAemidpmcog
TAEVPIKNG 0AVGIO0G 16TIOIVIG GE oL TPMTEIVN) 1 Torv T OOt
OVOUEVOTOV VO €fvaL 1) O] TNG HEYIOTNG KO VO, EAOTTOVETOL
kaBog av&avet To pH.

3. H avaotoln evog oAlootepticov evEDpov amd To TEAKO Tpo-
i0v g mopeiag mov eléyyetor amd to Eviupo. Eumodilel v
TOPAY®YN HEYOANG TOGOHTNTOG TEALKOD TTPOTOVTOG KOLL TV KOTOL-
VAA®GN VTOGTPOUAT®V OTAV eV YpeLdleTaL TPOIOV.

4. Yyniég ocvykevipmoelg ATP icwg onpatodotovv mkaiv-
mTopeveg kataotdoelg. Ov vyniég cvykevipwoelg ATP icwg
VIOONADVOLV OTL KATOWL vovkAgotiola elvat dtabécia yio ™
oLVOEST] TOV VOUKAETK®V 0&EWMV, KOl CUVETMC, TPETEL VO GL-
vtebei 1 CTP. Ta vynid enineda ATP deiyvovv ot givan duo-
0éoun evépyeia ya ) oHVOESN VOLKAETK®OV 0EEMV, Kot £TG1
npénel vo, mapoydet CTP.

5. Olo tov gpdvo, 6ra Ta Evivpa Ba eivor oty katdotaon R.
Agv Bo vapyel cvvepystakdmTa. H kivnrikn) 6o powdlet pe
exetvn evog evlopov Michaelis-Menten.

6. To évlupo Ba delyvel omAn kvntikn Michaelis-Menten d16tt
gival oVCLOGTIKG TAVTOTE TNV KoTAoToon R.

7. H CTP oynuotiCeton amd v mpochnKn (oG opvikng opd-
dag otnv UTP. Zroryeia deiyvovv 6t UTP givan emiong wavn
va avaoteilet v ATKdon mapovsio CTP.

8. Ot opdTpOTOL TELEGTEG EVOL VTOGTPMOUOTO T®V AAAOCTEPL-
KoV eviOpov. Ot eTepdTPOTOL TELEGTES E1vVOL pLOUIGTES TV OA-
hootepikmv evibpwv. Ot opdtpomol TeAecTéS eivar vevvVOL
YloL TN GLYHOELST GVOT TNG KOUTOANG TNG TOYVTNTOG GE GUVAP-
TNON LE TN GLUYKEVIPMOGT TOV VTOGTPMLOTOS, EVH O ETEPOTPO-
Ol TEAEGTEG PETOPAAAOVY TO pécov (Teployn Ky) TG Kopmy-
ng. Tehkd, Kot ot V0 THTOL TOV TEAEGTMV AELITOLPYOVV LE TO
va petafdirovv v avoroyio T/R.

9. H avacvykpotnon deiyvel 0Tt 1 TEPITAOKT TETAPTOTAYNG
dopn Kot Ot TPOKVTTOVGEG KATOAVTIKEG Kot pLOUIGTIKEG 1510~

TNTEG TEMKA KOSIKELOVTAL GTNV TPOTOTOYY| SOUT TOV LELOV®-
UEVOV GUOTOTIKMV.

10. Edqv eiyov ypnoporombei vrootpopata, to Eviopo Bo



Katéhve v ovtidpaon. Aev Oa giyav cueowpevbei evordueca
endvo oto Eviupo. Zuvenmg, omolodnmote poplo eviOHov Kpv-
oToAMVOTOY Bo Tav EAeH0EPO OO VTOGTPOATA 1] TPOTOVTAL.

11. (o) 100. H aAlayn otov Adyo [R]/[T] pe v mpdcdeon evog
Hoplov VTOGTPMOUOTOG TPEMEL Vo gival 010 pe Tov AOY0 TV
GUYYEVELDV TV VIOGTPOUATOV TV 600 LOPPOV.

(B) 10. H npdcdeom teccbpwv Lopiov VTOGTPMOUTOG OALALEL
tov Adyo [R)/[T] katd 100* = 108. Amovsia vrooTpdpaTog 1
avoroyio givon 107, Emopévog, n avaroyio oto popto mov &i-
VOl KOPEGUEVO amd popia Tpocdiparog eivor 108 X 107 = 10.

12. To kAdopo tov popiov oty popen R sivar 1075, 0,004,
0,615, 0,998 kot 1 6tav avtictowya givor Tpocsdepéva 0, 1, 2, 3
kot 4 Tpocdépata.

13. To povtého axorovbiog pmopei va eENyNoeL TV apvnTikn
GUVEPYELOKOTNTAL, EVD TO EVOPUOVICUEVO HOVTELO OgV pmopet.

14.

ANOOTEPIKO
évupo +
QAVAOTOAEQC

f—— AN\OOTEPIKO év(upo
ANOOTEPIKO
évupo +
EVEPYOTTIOINTNAG

|

1V,
0 ‘EvCupo Michaelis-Menten

e

0 1/[S]

15. H npdcdeon tov PALA arralel v ATKdon and v ko-
tdotaon T oy Katdotaon R, 516t 1o PALA Spa g €var avé-
Aoyo vrooTp®potos. Eva popio evidpov mov Tepéyel mpocde-
pévo PALA éyet hyotepeg ehevbepeg kataAvTikéG 0éoeig amn’
0,TL éva un katelnppévo. Evrodtoig, to éviupo mov mepiéyet
PALA 0o Bpioketar otnv kotdotacn R kot emopéveg €xet pe-
yoAUTEPN GLYYEVEW Yo TO. vIooTpoduate. H eEdptnon tov
Babpov g evepyomoinong amd  cuykévipmon tov PALA &i-
Vol o TEPITAOKT GLUVAPTNON TG OALOGTEPIKNG GTabepds L,
KOl TOV GLYYEVELDV TPOGOEST|G TV Kataotdoewy R kot T ya
TO OWVOAOYO KOl TOL VTOGTPMDULOTA.

16. To kaBopd amotédhecpo tov 600 ovidpdcemv givar m
vdpodivon g ATP oe ADP ko P;, 1 omoia éxet Ty AG =50
kJ mol™ (—12 kcal mol™) kétm and kutrapikég cuvinKes.

17. Ta woévlopa givat opdroyo Evupia o, 0oio, KATOAVOLV TIG
101eG aVTIOPAGELS OALA £XOVV SLOPOPETIKEG KIVITIKES 1) pLOLLL-
GTIKEG OLOTNTES.

18. Av kot 6 o TOKIAio SIPOPETIKMOV IGTMV UTOPEL VO ool
teiton N 10w avtidpaon, ot Proynukég 1010tnTeg TV 16TdV o
Stpépovv cdppava pe ™ Proroykn Aettovpyia. Ta i1coévivpa
EMTPETOLY TN LWKPOPVOLLOT TOV KOTOAVTIK®V Kot pOOUGTIKOV
WOTATOV Y10 TV KEALDYN TOV EIIKAOV OVOYKOV TOV IGTMV.

19. (o) 7- (B) 8- (v) 11+ (8) 6 (¢) 1+ (o7) 12 () 3- () 4- (0) 5
(V2 () 10- (1) 9.

20. Otav n poceopvriioon Aapfavel yopa pe domdvn ATP, Eo-
deveTan apkeTn evépyeto Yo vo, petaPindel onpovtikd n doun
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KOl ETOUEVOG 1) OPAUCTIKOTNTA [aG TpOTEIVNC. EmumAéov, emnet-
oM N ATP &lvat to KTTAPIKO EVEPYELOKO VOUIGLLO, ) TPOTEIVIKA
TPOTOTOINGN EVOIL GUVOEDEUEVT] LLE TNV EVEPYELOKT KOTAGTAON
TOV KVLTTAPOVL.

21. H opotomolky Tpomomoinon &€ival OVIIGTPERTH, €V M
TPOTEOAVTIKY| SIAGTACN EIVaL [T OVTIGTPERTH.

22. H evepyomoinon givar ave&aptntn g GLYKEVIPOONG TOV
Copoydvov d101L 1 avtidpaom givat evoopopLoK.

23. Av kot apKeTa omavia, £X0VV avapepOEl TEPITTMOGELS ave-
nhpkelag eviepomentiddons. To mposPepAnuévo dropo Exet o1-
Gppota Kol OV OVATOGGETOL JOTL 1 TEYN VOl OVETOPKNG.
ZUYKEKPLUEVO, EYEL EMNPEACTEL 1] TEYT] TOV TPOTEIVAV.

24. TIpocBéote aipo amd tov devtepo acbevr og éva delypa
amo tov Tpmto. Edv to peiypa OpouPwbei, o devtepog acbevig
€xel po EAAELYT SLLPOPETIKN amd EKEIVN TOL TPOTOV. AVTOG
0 TUTTOG TPOGOLOPLGHOV KOAEITOL SOKILAGIO GUUTANPOUOTIKO-
™mTagc.

25. O evepyomompévog mapdyovtag X ToPAUEVEL TPOGOEUE-
VOG GTIG LEUPPAVEG TOV ULLOTETOA®YV, YEYOVOS TO OTTOIO0 EMLT-
YOVEL TNV gvepyomoinem g npobpoufivne.

26. H avtBpoufivn I ivor Eva modd apyd vdporvdpevo vio-
otpopa ¢ Opoufivne. Q¢ ex to0TOL, N AAANAETIdPACT TG
pe m Opoufivn yperdletar Eva TAPOG GYNUATIGUEVO EVEPYO
KEVTPO 670 £vivpo.

27. H Aevkivn Ba frav pa koA emdoyn. Elvor avBextikn
oV ofeldmon Kot £xel oYedOV oV 1010 OyKo Ko fadud vopo-
eofucdrag pe ™ pedetovivn.

28. O adoKipog oynratiopos Bpoppawv Bo propodoe va ppaéet
TIG aPTNPIEG GTOV EYKEPUAO, TPOKAADVTOG EYKEPUALKO, ) OTNV
KoL, TPOKOAMVTOG KOPILOKT TPOGPOAT.

29. H Opopfivn kataivel Ty vOpOALOT TOL WW®IOYOVOL Yo,
va oynpotiotet evepyd wmdes. IMailel dpog kot Evav axoun po-
AO: OTEVEPYOTIOLEL TOV KATAPPAKTY|, EVEPYOTOLOVTAG TV TPM-
tetvn C, pa mpwtedon mov méntel dAlo Eviopa méng, ta V,
Ko VIII,.

30. O gvepyomomtg TAAGULVOYOVOL 16TIKOL TUmov, 1 TPA,
glvol por oepvompmtedon M omoio odnyel otn Sdlvon TV
OpouPwv tov aiportog. O TPA gvepyomotei To TAOGUIVOYOVO TO
omoio givat Tpocdepévo otov Bpdufo Tov WMS0VE, HETOTPETO-
VTG TO 6TNV £vEPYO TAOGLIVNY, 1 OTTOI0, 6T GUVEXELL VOPOAVEL
Tov 0poppo Tov vOdoVG.

31. "Evag opipog 0poppog otobepomoteiton pe opdikong de-
GUOVG UETAED TOV TAEVPIK®OY 0AVGIO®MV TG AVGIvIG Kot TG
yAovtapivig ot oroieg amovoidlovv otov paiakd Opoppo. Ou
apudikoi decpoi oynuatitovtot amd TV TPOVGYAOLTAUVAGT).

32. To amkd povtédo axorovbiog mpoPrémel 0TI T0 KAAGHO
KOTOAVTIK®OV 0Avcidwv oty kotdotaon R, fi, etvan ico pe to
KAGG o oV mepLéEyel Tpoadepévo vooTpopa Y. Aviifétmg, To
EVOPLOVIGHEVO LOVTELO TPOPAETEL OTL TO fi vEAveTON TTLO Y1 -
yopa ar’ 6,7t 10 Y Kabmdg awEAveTal 1 GLYKEVIP®OT TOV VIO-
otpopatoc. H aAlayn 610 fi pe TV Tpochikn VTOGTPMUATOS
odnyet oV adAdayn tov Y, 0ntmg £xel TpoPrepdel amod to evop-
LOVIGUEVO HOVTENO.
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33. H mpdodeon Tov MAEKTIPIKOL GTI AELTOVPYIKEG KOTOAL-
TG BEGEIC TG PLGIKNG OUAdOS ¢ AAAOEE TO OpaTO PACH
ATOPPOPNONG TOV KATAAOITMV VITPOTVPOGIVIG GTNV GAA) Opd-
da. ¢; Tov VPPV evibpov. Etot, n mpdcdeon tov avardyov
VTOGTPMUOTOG GTA EVEPYA KEVTPO. EVOS TPYLEPOVG HETEPOAE TN
dopn Tov GAAoL TPLUEPOVC.

34, ZOpeovo Pe TO EVOPUOVIGUEVO HOVTEAO, VUG OAAOGTEPL-
KOG evepyomomTig petatomilel Ny wooppomio otepeodiiTaéng
OL®V TOV VIOHOVAS®V TTPog TV Katdotoon R, evd évag ak-
AOGTEPIKOG OVOGTOAENG TNV UETOTOTILEL TTPOG TNV KATAGTAGT
T.’Etot, n ATP (évog 0ALOGTEPIKOG EVEPYOTOUTNG) LETATOTIOE
™V 16oppomia ot popPn R, pe amotélespa v aAlayn anop-
POONONG MGTE VO YIVEL TOPOUOLNL LLE EKEIVI] TOV OTOKTNONKE
otav mpocdédnke to vrdotpopa. H CTP &ixe dwupopetikn emi-
dpaon. Enopévmg, antdg 0 aAAOGTEPIKOG OVAGTOAENS HETATO-
moe ™V wopponia otn popen T. 'Etot, to evappovicpévo po-
vtého e€nyel Tig emaydpeveg and v ATP, ) CTP (g1epdtpo-
TES), KoL 0O TO VTOGTPMUO (OHOTPOTES) HAALOCTEPIKES OAANAE-
modpaocels otnv ATKdon.

35. (o) Ze ovvONKES GUVOCTIGHOV, 1| OUAdO EAEYXOV TOPOL-
oblel ayelaio cvpmeprpopd. (B) H avactoln e PKA ¢ai-
vetat va mapeUmodilel v ayelaio GUUTEPLPOPE, VD 1 ovaL-
otol) T PKG dev €yt kdmota enintwon o1n cupmeptpopd.
(v) H enintwon mg avactoing g PKG depevvnOnke mpo-
KEWEVOD VoL TPOGSIOPIOTEL €4V 1 EMidpaioT OV TapaTnpeiToL
pe v avactoAr] g PKA eivar e1d1kn kot oyl anhdg amoté-
AEGLOL TNG OVALGTOANG piag omotadnote Kivaong. (8) H PKA
nailel pOLO 6N HETAPOAN TG GUUTEPLPOPAS TOV EVIOUM®V.
(¢) H ayehaio copumepipopd 611G akpidec mov givar Tavta arye-
Aaigg dev emnpedletor amd v avaotoln g PKA, yeyovog
mov vrodnAdvel 6Tt 1 PKA pmopei va mailer poro oty tpo-
TOTOINGT TOV TPOTLIWV GVUTEPLPOPAS AAAA Oyl 6TOV Kafo-
pLopod TOvC.

36. Ta kotdhowma a Kol d PploKoviol GTO E0MTEPIKO €VOG
0-EMKOEW0VE OTEPALOTOS KOVTE GTOV AEOVH TG VTEPEAKOC.
Y3po@ofikéc aAANAETIOPAGEIS LETOED TOVTOV TOV TAEVPIKMOV
0AVGIO®V GUVEIGPEPOLY GTN GTABEPOTNTO. TOL EAKOELBOVG
GTEPAOTOC.

37. Xy xatdotaon R, n ATKdon exteiveton kot yiveton Ayod-
TEPO TUKVN. AVTI 1 EAATTOGN TNG TUKVOTNTOG EYEL OG OMOTENE-
GLO TNV EAATTOON TNG TG TOV GuvteleoTn) katafvbiong (BA.
TOV TUTO 011 GEA. 78).

38. H alAniemidpaon g Opvyivng Kot Tov avacsTtoAéa gival
1600 otabepn ®GTE omAvie oynpoatifetor N HETOPOTIKY Ko
tdotoon. @vunbeite 6TL N péylot evépyeto TPOGSEONS OLmte-
AevBepmvetor 6tav Eva EvEuUo TPocdEVETUL T HETOPOATIKN
katdotaorn. Eav n oAAnienidpacn eviOHOV-UTOGTPOUATOG
glvar moAd otabept], omdvia oynuatiletot N petafotikg Ko-
TAoTOON.

39. H dwovpapdin ivar €vog cUVOY®VIGTIKOG OVOGTOAENS
™¢ KapPoEVAGONG TOL Y-YAOLTOUIKOV. XVVETMG, TO Y-KapPo-
EVYLOVTOIKO, TO OO0 OTOLTELTOL Y10, TN WETOTPOTN TNG TTPO-
OpopPivng o Opoppivn, dev oynuatiCetor. H apvo&ikn cvota-
on kaopiletar vVIPoADWVTAG TNV TPOTEIVN 6 avEnuéveg Oep-
LOKPAGIES, TapovGio KATooL 16xvpol 0&fog. Katw amd avtég

TG cuvinkeg, 1 kapPo&viopdda Tov Y-KopPoEuylovTopkon
OOpOKPOVETOL amd TN PLGLOAOYIKT TPoBpoufivn, aprvovtag
OTAMG YAOVTOKO.
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1. Ot vdatavOpakeg eiyav apywd Bewpnbel g évodpa tov
avlpaxo S1OTL 0 EUTEIPIKOG TOTOG TOAADV amd oLTOVG €ivot
(CH,0),.

2. Tpla oapwvo&éa umopodv vo evwbodv pe mentidkong de-
GHOVG e povo &L dapopetikong tpomovs. Eviovtolg, tpelg
Sl0QOPETIKOL oVooaKyapiTeG Umopodv vo. evebodv pe o
mAnOmpa Tpdémv. Ot povocsakyapiteg LTopovV vo evembovv pe
Evav ypap ko 1 StokAadilopevo tpomo, pe cuvoEcelg an f, 1e
deopovg avapeosa otov C-1 ko C-3, otov C-1 ko C-4, otov
C-1 ko C-6, kot 00t Kob’ e€1g. Tuvenmg, 0 aplBpds TV mi-
Bovdv Tproakyoprtdv Eemepva Kotd ToAd Tov apliud Tmv tpt-
TENTISOV.

3. (@ 10-(B)6- (18 (89 (e)2 (c0)4 (O 1 ()5 (0) 7 (1 3.
4. (0) AAOOIN-ketdln: (B) empepn: (y) ordoln-ketoln: (6)
avopepn (€) aAddin-ketdln- (ot) empepn.

5. EpvBpoln: tetpdln ardoln: PRoln: mevtoln ardoln: T'iv-
KepaAdeHoN: 1PN ahdoln: Awdpoévaketdvn: tproln ketodln:
Dpovktoln: £60n ketoln.
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H—C—OH H—C|—OH H—C\—OH H—C‘—OH

CH,OH CH,OH CH,OH CH,OH
p-AMNGTn p-AAtp6ln p-Mavvéln p-Touh6ln
C‘HO ﬁHO CHO

HO—C‘—H H—C‘—OH HO—C—H
HfC‘fOH HO*C\*H HO—C—H
HO—C‘—H HO—C‘—H HO—C—H
HfC‘fOH HfC‘fOH H—C—OH

CH,OH CH,OH CH,OH
p-1660n p-Tahaktoln p-TaAoln

7. CH,OH

H O H
H
OH H
OH 0—CH,
OH O oH
H OH H
OH H
H H
H OH

a-MukoluA-(1— 6)-yalaktoln
8. H avoloyio tov avopepods a sivar 0,36, kot ekeivn tov
avopepois S etvar 0,64.
9. H yivroln elvon ovtidpaotiky e&ottiog TG Tapovsiog Hiog
OASEDOKNG Opadag 6T HOpPY| TNG avorythg aivcidac. H oA-
5gbOK] OUAdO GLUTVKVAOVETOL OPYE UE OULVOUAOES Yol VO
GYNUOTIETOOV TTPoidvTa £vOg THTOL OAdSYLivg mov ovopdlo-
vtat Tpoiovta tpocbnkng Pacewv Schiff.
10. "Evag mopavolitmg avtidpd pe 600 poplo vrepmdkon:
TO HVPUNKIKO glvar éva amd to mpoidvta. ‘Evag eovpavolitng
VTIIPA LOVO LE EVO LOPLO VITEPLOIKOV P va oynuartileTon
HUPUNKIKO.
11 (a) f-p-pavvoln: (B) S-p-yakoxtoln: (y) S-p-gpovktoln:
(0) f-p-yAvkolapivn.
12. Avtog kabavtog o tproakyapitng Ba mpémet va givor ou-
VOYOVIGTIKOG 0VOGTOAENS TG KVTTAPIKNG GUVAPELNS OV 1) TPL-
GOKYOPITIKN LOVASOL THG YAVKOTPWTEIVNG givat Kpioyn yio v
aAANAemidpaom o).
13. Ta avayoywd dxpa 6o oynudtilav 1,2,3,6-tetpopebovro-
yAvkoln. Ta onueio SwokAddmong Ba mapnyoyov 2,3-diuebv-
AoyAvkoln. To vworomo poplo Ba mapnyaye 2,3,6-tpuebovro-
YALKOON.
14. (a) Oy, dev givarl avaymykd cakyepo. Agv vdpyovv -
Bovég popeég avoryg aAvoidas. (B) p-T'aiaktoln, p-yhokodn,
D-@pouktoln. (y) p-I'okaxtoln ko coaxyapdln (YAvkoln -+
opovktoln).
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15. CH,OH AwomdTol 0 GOVOEGHOG MUOKETAANG TOV

0 oy OVOHEPOLS a Y10l VO GYNUOTIOTEL 1 0oL~
¥t popon. Ileptotpopn yopm amd Toug de-
opovg C-1 ko C-2 emTpénet Tov oynpoti-
GUO TOL AVOUEPOVG f Kot TPOKVTTEL £VOL
petypo 1opepdv.

OH OH
HO H
B-p-Mavvéln

16. H 6éppovon petatpémel TV moAd YAVKIE LOPPT| TUPOVO-
NG otV mo otadepn] aALG AydTEPO YAVKIAL LOPPT] POVPOVO-
. Zvvenmg, givar dvokoro va eheyybel pe axpifeia n yAlv-
KOTNTO TOV TOPUCKEVAGLOTOS TO omoio e€nyel emiong yoti to
PEAL xAveL T YAKkHTNTA TOV pe TNV TAP0odo Tov Xpdvov. Ia Tig
dopég PAéne v Ewcova 11.5.

17. (a) KéBe pdpio yhvkoyovou xet Eva avoyoyikd Gkpo, Ve
0 apliudc TOV pUn avoyOYIKOV GKpmv Tpocdlopiletat and tov
aplOpd TV SIKAUSOGEDY, 1| TOV deopdv a-1,6. (B) Enedn og
o GLAAOYY popimv yAvkoydvov o aplipdc Tmv un avoywyl-
KOV GKpOV LIEPEXEL KATA TOAD TOL APLOUOD TOV AVOY®YIKOV
aKpov, OAN N amokodounon kat n oHhvheon Tov yAvkoydvov
AOUPAVEL YDPOL GTOL LT OVOYMYIKG AKPOL, LEYIGTOTOLMVTOS £TGL
NV ToOTNTO ATOIKOSOUNONG Kot GOVOEGNG.

18. Oy, n caxyopoln dev eivar avaywyikd cakyapo. To ave-
pepkd dropo GvOpaka Spa MG 0 AVaY®YIKOG TAPAyOVTaG Kot
ot YAvkoln kol ot @epovktoln, oArd, ot cokyapoln, To
avoOUEPIKE dtopo GvOpaka g epovkTolng kat ¢ YAvkolng
GUVOEOVTOL [E £VOV OUOIOTOAMKO deGUO Kat £TGL eV givan da-
Oéo1pa Yo va avTidpacouy.

19. To yAvkoydvo elvar éva moivpepés poplov yAvkoing mov
cuvdéovtar pe yAvko{itikovg decpoic a-1,4 pe Stukhadmoelg
nov oynpatilovior mepimov og kdbe 10 povades ylvkoing pe
yAvko{rikobe deopovg a-1,6. To dpvio amaptiCetor and 600
moivpepn yAvkolng. H apoAdln eivor évo molvpepég vbv-
YPOpUNG olvoidag mov oynpatileton pe YAuKoQTikovg d£G 100G
o-1,4. H apviomnktivn givon mapdpota pe to yAvkoyovo oAld
£xel Myotepeg Srokhaddoets, pio dtaxkhddmon ava 30 1§ tepio-
c61EPES HOVAdES YALKOTNG.

20. H xvttapivn eivar évo ypoppikd moAvUEPES LopimV oV
cuvdéovtar pe yavkolQrikovg decpovs f-1,4. To yAvkoyovo
gtvat évo S1okAaBIGHEVO TOAVUEPEG e TV KOptaL alvcida vo
oympatiletor amd ylvkolikovg deopovg a-1,4. Ot yAvkolitt-
Kol deopol f-1,4 emTpémovy Tov GYNUATICUO EVOG YPOUULIKOD
TOAVUEPOVS OV €lvar 18eMOES Yo dopkovg poAovg. Ot de-
opoi a-1,4 tov yAvkoyovov oynuotifovv pio eEMKogd doun,
N omoia enttpénel TNV omodNKeELOT TOAA®Y OpAd®V YALKOING
o€ HKPO YOPO.

21. Amlég yhokompwteiveg lvat cuyva EKKPIVOUEVES TPMTET-
veg kat €161 ailovv mokidovg porovs. [apadeiypotog xdpiv, n
opuovn EPO eivar o yAukompoteivn. Zuvifmg, To TpoTeivikd
ocvotatikd amaptilel Ty Kupio pale ™ YALKOTp®TEIVIG. AVTl-
0£1m¢, 01 TPWTEOYAVKAVES Kot Ol PAEVVOTP®TEIVEG Elvat Kupimg
vdatavOpaxeg. Ot TPOTEOYAVKAVES £XOVV TPOGOEUEVEG YAVKO-
CopvoyAVKAVES, Kot £Y0VV SOUIKOVG POAOVG OTTMS GTOV YOVOPO
Kot otV e&wkuttapiky ovoia. Ot fAevvompmTeiveg cuyva Aet-
TOVPYOUV MG MITOVTIKA Kot £X0VV TOAAOTAOVG VOUTAVOPOKES
TPOGOEUEVOLS HEG® UG OpLadog N-akeTvloyoloktolopivig.
22. H mpookodAinon tov vdatdvOpoka emitpénet otnv EPO va
TOPOPEVEL GTIV KUKAOPOPLOL LEYUADTEPO YPOVIKO SLAGTN O KO
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£T01 vaL AELTOVPYEL Y10, LEYOADTEPES YPOVIKEG TEPLOSOVS ATd O,TL
0o mapépeve pa EPO yopic véatavOpaka.

23. H ylokolopvoyAvkavn, enedn eivor mohd QopTioUévn,
TPoGdEVEL TOALG popa VOaTog. Otav 0 y6vipoc méleTal, OTmG
OTaV 1 PTEPVO GG YTLTA TO £60(POG, amerevBepdveTaL TO VEPD,
petpélovrag tig emmtdoets. Otav oNKOVETE TN PTEPVA GOG, TO
VEPO TPOGOEVETAL TTAAL.

24. H Aektivn mov mpocdével TV 6-cOOopKN povvoln pmo-
pel vo etvorl ehottopatikn kot dev ovayvopilel pwo cmotd
amevBouvopevn TpoTeivn.

25. Aomapayivn, ogpivn kot Opeovivn.

26. AlQOPETIKEG LOPLOKEG LOPPES LG YAVKOTTPMTEIVIG OV
Stpépovy 6To Moo TV VdaTaVOpaKw®Y ot omoiot Eival TPoG-
depévol i ot Béom mpdodeong 1| Kot oTa 5V0.

27. Tn ovuvoMkn GLALOYT LIATAVOPAK®Y TOL GVVTIOEVTOL 0T
£val KOTTOPO GE GUYKEKPULEVEG YPOVIKEG OTIYHEG KOl KAT® 0O
GLYKEKPLUEVES TEPIPUALOVTIKEG KATAGTAGELS.

28. To yovidiopo amoptiletor amd Ola to yovidio Tov VIdp-
youv o€ évav opyavicpo. To mpotémpa meptlapPavel OAn To
mOhava TPOTEWVIKA TPOTOVTIO Kol TPOTOTOMUEVES TPMOTEIVEG
oV ekPpalel To KHTTAPO KAT® OO OTOLOINTOTE GUYKEKPULE-
vo 6Ovolo mepiotdcewv. To yAvkopo aroaptiletor omd dAovg
ToVg LOATAVOpaKEG TOL cLVTIOEVTOL OO TO KVTTAPO KATW AT
OTMOLONTOTE GUYKEKPLUEVO GUVOLO Teplotdoewv. Emedn 1o
yovidiopa glvor 6ToTikd, 0Ald omoldNmote dedOUEVN TPWTET-
N pUmopel vo eKPpacTel TOKIAOTPOTMG Kol Vo TpomomonOei,
10 TpOTEOUO ivorl o TEpimAoko amd to yovidiopa. To yAv-
K®LLO, TO 07010 SV TEPIAAUPAVEL LOVO YAVKOUOPPES TOV TP®-
TEIVOV, 0AAG TOAAEG TOavEG dopég voatavOplkwy, Tpénet va
glvar axoun mo mepimAoKo.

29. "Eva katdAoimo actapayivng pmopel va yAvkoloAmbel edv
amotelel tpuNpo pog oAiniovyiog Asn-X-Ser 11 Asn-X-Thr,
otV onoio, T0 X pmopei va givol 0motodnmote apvoé&d TAnv
¢ mpoAivng. O GVYKATOIKOG GO AEEL KTOVAAYIOTOV MG VOV
Bobud» emedn oV mTpoypoTKOTNTO. OEV YAVKOLLALMVOVTOL
OAeg o1 mbavég Béaelc.

30. Yroonhmvel 0t ot voatavipaxeg Ppickoviar emdved oty
EMPAVELN TOV KUTTAPOV OADV TV OPYOVIGLMV Y10, TOV GKOTO
™G avayvaplong amd GAAOLG 0pyavIcHODS 1} artd TO TEPIBAALOV.
31. M yAvkompmteivn givar pio TpoTeivn mov €xel Soko-
ounbei pe vootavOpakes. Mo Aektivn givar po Tpoteiv M
omoia e&edikevpéva avayvapilel voatavOpaxes. Emiong, wo
Aektivn pmopel va givat pio YAuKompoTeivn.

32. Kdabe 0éom eite glvon gite dev givat yAukoloMopévn, ©oTe
vo, vrdpyovy 2¢ = 64 mbavig TpmTEivec.

33. Ta 20 apvo&ikd GLOTATIKG TOV TPOTEIVAOV Kot T0. 4 VOv-
KAEOTIOIKA GUOTATIKA TV VOVKAEIKMOV 0EEMV GuVIEOVTAL LE
ToV 1010 TOTO deoUOV: TOV TEMTISIKG OTIS TPMTEIVES KoL TOV
5" — 3" ewoEodlecTEPIKO GTO. VOUKAEIKG 0&Ea. AVTBETOG,
VILAPYOVY TOALOL SLOPOPETIKOL VIATAVOPOKES TTOV UTOPOVV VOl
tpomomomBovv kot va cuvdebovv pe mowkilovg tpomovg. Emi-
mAéoV, o1 oOAyosakyapiteg umopodv vo droukiadiotovv. TEAog,
TOAAG Ghicyopa EYOVV TOV 1610 1| TAPOHOL0 YUK TOTO, KAOMDG
KoL TOPOHOLES YNUIKEG 110TNTES, YEYOVOG OV Kad1GTd dHGKO-
AN TV EEOIKEVUEVT] TOVTOTTOINGT KL GUVOEDT).

34. Onwg cvintnke oto Kepdiao 9, moird évivpa emdet-
KvOouv atepeoeeldikevon. EexdBapa, ta Eviopa g ovvhe-
oG ™G oakyapolng eivat kavd vo SlpopOTOGOVV TA IGOLLE-
PN TOV VTOGTPOUATMV KOl VO EVOGOVV HOVO TO 606TO VYOG,

35. Edv elvan yvoot) n e&eidikevon g AeKTiving yio vootdyv-
Opaka, pTopel vo ETOROCTEL pol GTHAT XPOUATOYPUPIOG GUY-
YEVEWG UE TPOGKOAANUEVO TOV KOTAAANA0 vdotdvOpaka. To
TPOTEIVIKO TOUPOUCGKEVAGLLO TTOV TEPIEYEL TN AEKTIVI TOV EVL0L-
@épet Bo pmopovce va. TepAceL péca oo T otAn. H ypnoito-
moinom avtng g pebddov mpaypatikd fondnoe va kabapiotel
1 KovkavaBoaiivn A, o Aektivn Tov Tpocdével yAukod.

36. (0) H ovoowopatévn etvor mépo moAd S10KOGUNUEVN HE
yivkolopvoyrvkaves. Edv ot yAvkolapvoyAvkéves amelevde-
POVOVTOL LEGO OTO BPENTIKA VAIKG, 1) GUGGMUOTAVT TPETEL VO
VEIoTATAL OTOKOOOUNGT).

(B) Hpémer va eivar mapdv éva dAro €vCupo to omoio dlaomd
YAVKOLOUIVOYAVKAVEG OTTO TN GUGGMUOTAV Y®PIG VO OTOIKO-
dopel ) ovocopoTavn. Mg GALo TEPAIOTO TOV JEV OVOLPE-
povtat Eyetl kabepmbel 611 n amelevbipman g yivkolopivo-
yYAvKAVNG glvar e akping HETpnomn G omotkodOUNonG TG
GLGGMOUATAVG.

(v) O péptupog mpounevet T yYpappn avaeopds Tov VtoPd-
Opov mov evumapyEL 6N doKIpoGia.

(8) Av&avetor Tapo TOAD 1 ATOKOJOUNON TNG CVCCOUATAVIG.

(¢) H amowodounomn g GLGoOUATAVIG EAOTTOVETOL GTO EMi-
meda TOL LILOPABpov.

(o71) Eivat éva ohotnpa in vitro 6to omoio dev gival Topovieg
OAOL 01 TOPAYOVTEG TTOV GLVEIGOEPOVY 6T oTafEpOomoinan Tov
¥O6VOpovL in vivo.

Kegpdhaio 12

1. 2,86 X 10° popia, 8101t kabe OALO g dtmhooTiBAdag me-
piéyet 1,43 X 108 uopuo.

2. OvolooTikd o pepfpdvn pe mTpocavatoMoud «péco-
£Em». O1LvdpoPIAES onadeg Ba cuvabpoiloviay 610 E6OTEPIKO
™G SOUNG, LOKPLE amd TOV SLADT, EVD 01 VEPOYOVAVOPUKIKES
oAvcideg o aAANAemdpodoay e TOV S1OADTH.

3.2X107cem, 6 X 10°cm ka1 2 X 10 cm.

4. H akrtiva tov popiov awtov givat 3,1 X 107 cm, kot 0 ov-
vigAeoTg Sidyvong tov 7,4 X 107 cm? s7'. Ot péoeg anootd-
GELG 01 0T01EG KAADTTOVTOL GE S1APOPO. YPOVIKA SLOCTN LT Ei-
voat 1,7 X 107 em og 1 ps, 5,4 X 10°° cm og 1 ms ko 1,7 X
10*cmoe 1 s.

5. H pepppdvn vréom pio petdntoon eacng pe tn peioon
g Beppoxpaciog, petafaivovrog amd pio ToAd pevcTn G o
oyedov maympévn katdotaon. Evag popéag pmopel va petapé-
peL WOVTO S14 HEGOL TG LeRPphvng novo av 1 tedevtaio etvol
G€ PELOTN KOTAGTACT). AVTIOETMS, pa ovsio Tov oynuotilet o1-
aOAOLG EMTPENEL GTOL WOVTA VoL Stamepvovy T LepPpdvn (LEcm
TV SAOV) akoun Kot av 1 tekevtaio dev eival o pevoTh
KATAOTOO).

6. H mapovcio evog duthol decpov cis €1GAYEL o GTPEYT
oV oAvcida tov Mmapod 0&Eog 1 omoia eumodilel v Ko~
M otoiyon TV popi®V Kol HEIOVEL TOV aplipd TV aTOH®V
oe gnagn van der Waals. H otpéymn peidvel 1o onueio téng



€ GUYKPLON UE EKEIVO TOV AVTIGTOLOL KOPEGUEVOD MTOPOD
o&éoc. Avtifétmg, Mmopd o&éa pe dumhovg decpodc trans dgv
emnpealouvv ) peuetdTTA, Kot YU ovtd £ivot ToAD omdvia.

7. To moAptikd etvar Bpoydtepo amd TO GTEATIKO. TUVETMOG
0TV GLGCMPEVOVTAL O KAVGIBES, VILAPYEL LKPOTEPOG aplOUOG
aAniemdpdoemv van der Waals kot to onpeio tEng elvat co-
QAG YOUMAOTEPO OO EKEIVO TOV HAKPVTEPOV GTEATIKOD 0EEOC.
8. Zdo mov mEPTOVV GE yeluepion VAPKN TPEPOVTOL EMAEKTIKG
HE QUTA TO, 01010l £XOVV VYNAN 0VaAOYiC TOAVOKOPESTMOV ATTO-
poV o0&V pe yaunAotepo onueio TENG.

9. H apywxn peimon g éviaong @Hopiopod HeTd TV TpdTn
mpocOnkn SbsloviKoy vaTpiov TPOKVTTEL Omd TV andcfeon
oV PHopiopod tev popiov NBD-PS oto e€mtepikd AL NG
Mmdkng dumhootifddac. Kdtm and autés Tig Tepupatikés Guv-
OnKeg To dfetovikd vatpo dev damepva T HeUPpavn. Zvve-
oG, dev amocPével Tov PHOPIGUO TOV GNUUCUEVOV POGPOAL-
iV ToV €0@TEPIKOD PVALOL TG dtmhooTiddas. H devtepn
TPocHNKN ToV d10€10VIKOD VaTPiov SeV £XEL KAVEVH ATOTELEGLA,
51071 ta popa NBD-PS oo e€mtepikd pOALO TG MmOIKNG o1
TAOGTIRAdAG TapapEVOLY VIO adcPeot Tov PHOPIGHOL TOVC.
Opwg, petd and endaon 6,5 opav, Tepimov To ued amd to po-
pto. NBD-PS éyovv avaotpagei mpog 10 eEmtepikd @OARO TG
Mmdkng dSimhootifadog, pe amotédespo v katd 50 % peioon
g évtaong eBopiopov, pHeTd omd Tpostnkn dibstkov vatpiov.
10. Hmpoctnkn tov vdatavOpaka emParret Evav emmiéov on-
HOVTIKO EVEPYELOKO PPOYILO GTNV EYKAPGLOL S1dyvom TS TPOTET-
Mg, 10Tt 1 VEPOPIAN ViaTavOpoKiKh opada Oo Tpémet va dto-
mePAcEL TNV TOAD VIPOEOPN pepPpovikn SumhooTiBada. Avtdg
0 evepyelokds epaypog evicybet T Lepufpavikn acvpupetpio.
11. H oAkvikn odvoida C4 eivor Tpocdepévn pécm evos at-
Bepucod decpov. To dropo dvOpaxa C-2 g yAukepOANG eivot
OLVOESEUEVO PEGH E0TEPIKOD OEGHOV WE L0 OKETLAOMASA,
avti pe Mmapd o0&y, 0nmg cvpfaivel 6To TEPLEGOHTEPL POGPO-
Mmida.

12. Xg éva vopopofikd mePIBAILOV, 0 GYNUATIGUOG OECUDV
V3poyoVoL peTa&d atoépv ™G 181G TOATERTIOKNAS oAvGi-
dag O otabepomolovoe o apdKA Kot To. KapBovoakd o&v-
yova . Ze vddtvo meptBaiiov, ot opdades avtég Oo otade-
POTOLOVVTOV HEGH OMANAETOPAGE®MV te poOpLo V30TOG, 0mdTE
dev Oa vpye Kapio EVEPYELOKT GKOTLUOTNTO Y10 GYNUATICUO
o-EMKac. Apa, 1 a-Ehka Bo oynpoatilotov Kotd ndoo mbovo-
™o o€ VOPOEoPo mePPEALOY.

13. H mpoteivn pmopel va mepiéyet pua a-Atka 1 omoio var ot
acyilel To VOPOPOPo ecwTEPKO TNG. ALt N Aka mOavoTaTO,
amoptiletar amd vipdeofa apvoléa, OT®S cupuPaivel Kot e
TG StapeUPpoviKég EMKEC.

14. H petafoon oe younidtepn Oeppokpacio Oo peiove ™
PELGTOTNTO, ELVOMVTOG TNV KOAN oTol)YIoN TV VIPOPOPV
oAvcidwv pe oAniemdpaoelg van der Waals. T vo pn copt-
Bel owtd, Ba Tpénel vo GuvTeHovV Kovovpylo pOCQOMTISIL [
Bpayvtepeg aAVGIdES Kol TEPLGGOTEPOVG STAOVG dEGLOVG Cis.
Ot Bpoybtepeg aALGIOES LELOVOLV TNV £KTACT) TOV OAANAETL-
dpacewv van der Waals avd poplo, eved o1 teplocoTepPOL SITAOL
decpol cis 10dyovv oTpEYELg TNV 0AVGIda, OTTOyopELOVTAG
£T01 TNV TOAD KOAN GToiylon TV popimv Mmapdv 0EEmv o1
dumhootiada.
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15. Kabe pia amd g 21 mpoteives v-SNARE 0o pmopovce
vo aAAnAemdpdoet pe kabe po amd T 7 TpoTeives-Taipto
t-SNARE. Ondte Qo vnpyav 21 X 7 = 147 dwogpopetikd (evyn
v-SNARE—t-SNARE.

16. (0) H ypagwn mapdotaon deiyvetl 0t1, evd awédvetor n
Oeppoxpacio, N pepPpdvn yivetoaw 6Ao kot wo pevoty. H T,
elvar 1 Oeppokpacio HETATT®ONG 0o TNV KUPIOS KPS PEL-
GTOTNTOG TNV KLpimg HeydAng pevotdtntag katdotaot. H yo-
ANGTEPOAN SUTANTOVEL VTN TNV KOUTVAN UETATTOONG. XTNV
ovoia, 1 YoANoTeEPOAN eMTPEREL 6T HEUPPavn va Py e€apTd-
TOL 1] PELOTOTNTE TNG TOGO ATOAVTO OO TIG OALAYES TNG Oep-
HLOKPOGLOGC.

(B) H dpdion avtr| g yoAnotepoing £xet floloyikn onuacia,
aKpIPdS d1OTL M TOPOLGiCL TOV HOPIOV AVTOD OTAYOPEVEL TIG
OTOTOUEG LETUNMTAOCELS PEVOTOTNTOG AMOY® HIKPNG OAAAYNG 0T
Oeppoxpacio. H Aettovpyio tov LEPPPovIKOV TpOTEIVOV amot-
tet o1 pepPpaveg vo fpiokovial o€ KaTdoTaon pevototntag. H
TOPOVGIa, AOUTOV, YOANGTEPOANG EMTPEMEL OTIG UEUPPAVIKES
TPOTEIVEG, KOl GUVETHDG OTIG 101G TIG HEUPPAVES, VO AgtTovp-
YNOOLV COGTA.

17. H mpoteivn 610 pépog v eivar pio Stopepfpovikn mpmte-
v amd tov C. elegans. Awomepvd ) pepPpdvn pe T€06EPLG
0-EMKEG Ol omoieg eppovifovTol Le capVeLn ®G VOIPOPOPLKES
KOPLPEG GE L0l YPOPIKT Ttopdotacn vdporddetac. Efvar evor-
aPépov OTL Kot 1 Tp@Teivn A givar emiong pepPpaviky mpm-
Teivn, o Topivn. Avt N TpwTeivn anoteleital Kuping omd
[-Truydoelc, ol omoieg dev uPavilovv To VAIAKPLTO VOPOPO-
Bd avorypa tov pepPpavikdv elikov. To cuykekpipévo mo-
PASELYHOL KATAOEIKVIEL OTL Ol YPOPIKES TOPACTAGELS VOPOTA-
Og10g givar pev ypnoipeg, dev givar OpmG aAaONTEG.

18. (a) H ovvBdon 1 tng mpootayrovdivng H, emavoktd ™
SpOCTIKOTNTA TNG OUECHS UETA TNV OTOUAKPLVGT TNG Pov-
TPOPAIVNG, VTOOMADVOVTAG OTL O GUYKEKPLUEVOS OVOTTOAENG
Swympiletor ToydTota omd 1o Eviupo. Avtibétwe, to £vivpo
OVOGTEAMAETOL GUOVTIKA Yot 30 AEMTA HETA TNV OMOUAKPUV-
o1 ™G wdopebakivng, VTOINADOVOVTOS OTL BLTOG O AVAGTOAENS
Swympiletarl apyd omd to evepyd tov kévtpo. (B) H aomipivn
Tpomomotel opolomolkd ™ cvvldon 1 g mpooToylavdivng
H,, yeyovdg mov vrodnimvel 6Tt Oo dtoywpilovtay moAd apyd
(1 ko kaBOAOL). Apa, Oo avapévape pio ToAd xounAn dpactt-
KOTNTO VO Vot eppavig 6€ OAES TIG GLVONKES OTTOL £)EL TPO-
o1e0el avactoréag (KoAdveS 2, 3 Kot 4).

19. Tw va keBapiotel o mpoteivy Bo npémel TpdTa vor St
alvtomomBel. T ™ Swhvtomoinon HIOG EVOOUOTOUEVNG
pepppovikng mpwteiving cuvnlog ypeldleTtal omoppLTAVTIKO
— ONAad”] voPOPoPa LOpLa Ta OTTOl0 TPOGIEVOVTAL U1 OOLO-
TOMKG 6TV TPOTEIVY, avTiKadoTOVTIG £T6L TO. HEUPPOVIKA
amidwa. Av 1o amoppumavTikod amopakpuviel, Tote N TpmTEIVN
oynuotilel cvocopatopata kot kaolavel. [ToAéc popéc dev
elvat gvkoAo vo. yivouv ot cuviBelg diepyacieg amopovoong
TPOTEIVOV, OTMOG 1 XPOUATOYPAPiK LOVTOUVTOAAAYNG, HE TNV
TOPOVGIO IKAVIG TOGOTNTOG OTOPPVTTOVTIKOD Y10l VO, TOPOEL-
vel N pepPpavikn tpoteivn oe dtddvpo. Télog, axdun Kot av
emtevyfel n amopdveon ™G HEUPPAVIKNG TPOTEIVIG, 1 KPL-
GTAAM®OT TNG pall pe HOPLOL ATTOPPVLTAVTIKOV ELVOL TAPOL TOAD
SVGKOAN.



A20
AMANTHZEIZ ZTIZ AXKHZEIX

Kepdhaio 13

1. Zmnv amdn dudyvon, 1 vd EpMOT™ON oVGia PTopEl Vo dloyv-
0ei kaBodud ¢ fabuidmwong g cVYKEVTP®ONG TG d1d LEGOV
™m¢ pepPpdvne. tn dtevkoAvvopevn dudyvon, n oveia dev &i-
vou AmdeuAn kot dgv pmopel va dtoyvbei dpeca dié HEcov g
pepfpavne. ‘Evog diowhog 1 évag popEng amattouvtol MGTE Vo
S1eVKOAVVOEL 1 PETAUPOPA TNG, KABOSIKA TNG GLYKEVTPWOOTG TNG.
2. Ot 6v0 poppég givar: (1) n vépdivoen g ATP kot (2) N pe-
takivnon evog popiov kabodikd g Pabuidwong cvykévipm-
o1g Tov cLieVYUEVN pe T petakivnon evog GAlov popiov avo-
dd g d1KNG Tov PadUidmong CLYKEVIPOONG.

3. Ot tpeig THmot popE®V elvat 01 GUUUETAPOPELS, OL AVTLUETO-
@opeic Kat ot povopetapopeis. Ot cvppetapopeig kot ot ovTL-
petapopeic HecoAafovv 6T SEVTEPOYEVT EVEPYO LETAPOPAL.

4. To ko6oTOG TNG elebepNg evépyetlag ivar 32 kJ mol™! (7,6
keal mol™). To ynukd épyo mov emteléotnke Nrav 20,4 kJ
mol™ (4,9 kcal mol™), kot To NAEKTPIKO £PY0 TOL EMTELECTNKE
Nrav 11,5 kJ mol ™ (2,8 kcal mol ™).

5. Tw 10 yAwpto z = —1- yia 10 acPéoto z = +2. X11g dedo-
LEVEG GLYKEVIPMGELS, TO SUVOULKO IGOPPOTING Yol TO YADPLO
elvar —97 mV kot yio 10 aoPBéotio etvor +122 mV.

6. H ocvykévipwon g yAwkdNg 610 £00TEPIKO TOV KLTTAPOV
glvar 66 popég peyakvtepn and 6,11 610 e£WTEPIKO TOV [(C)/C))
= 66] evd n mapeyopevn erevdepn evépyeta eivan 10,8 kJ mol™!
(2,6 kcal mol ™).

7. Kot’ avoroyia pe mv ATPdaon Ca?*, pe tpio 10vta Na* de-
GUEVUEVA OO TO EGMTEPIKO TOL KLTTAPOL GTI GTEPEOIATAEN
E; kot 600 ovta K decpevpéva amd 10 e£mtepikd tov KuTTé-
pov ot otepeodidtoin E, évag gevhoyog pnyaviopog Bo ftav
0 &€iic:

(1) "Evag katoivtidg kokrog o Egktvovoe e to évivpo otnyv
AmoP®GEopPLAOUEVN ToL Katdotaon (E,) kot deapevpéva pia
vt vatpiov.

(i1) H otepeodibraén E,; deopedel v ATP. Mo petafoin g
otepeoduataéng eykhoPilet ta 1dvta vatpiov 610 £0MTEPIKO
Tov gvlOpov.

(ii1) H pocpopikr| opdda petapépetor and v ATP g éva Ka-
TAAOUTO OGTTOPAYLVIKOD.

(iv) Me v anekevbépmaon g ADP, to évlopo petafdiiet OAn
™ otepeodidtaén Tov cuumepAapBovopévng e dtapepppa-
VIKNG TTEPLoyng Tov. Avt 1 véa otepeodidtaln (E,) ameieve-
POVEL TOL LOVTO VOTPIOV TNV TALLPA TG LERPPEvNE oL givart
avtifetn omd ekeivn and v omoia eloNAbav Kot deopevel SVO
1OVt KoAiov omd v Thevpd otnVv omoio anehevdepmOnKay To
ovta vatpiov.

(v) To pwG(pOopoacmapayvikd KATAAOUTO VOPOAVETOL KO OTTE-
Aevbepavel avopyovo ocPopikd. Me v amelevbépman Tov
QPOGPOPIKOD, Ol OAANAETIOPACEI TOL GTAHEPOTOIOVGOY T
otepeodiataln E, yévovrot kon to évlupo petamintel ot ote-
peodidtoén E,. Ta 6vta koliov amelevbepdvovtaol 6Ty KuT-
TOPOTAAGHOTIKN TAEVPA TG pepuPpavneg. H ek véov déopevon
TPUOV 1OVI®V VOTPIiov 0md TNV KLTTOPOTAAGLOTIKY TAELPA TNG
pepuPpévng oAoKANpOVEL TOV KOKAO.

8. Noa oynuotiotel fabuidmwon Aaktoéing ueta&d tov dvo miev-

POV TOV KUGTIIKOV HEUPPOVAOV, TOV TEPIEYOVY COGTH TPOG-
vatoMopéva popia dtamepdong g Aaktoélng. Apyukd o pH Ba
TPEMEL VO, £ivat To 1810 Kot 6Tl 000 TAEVPES TNG HeUPPavNg Kot
N oVYKEVTpWO™ TG Aaktolng Bo mpémel va etvor vynAdtepn
oTNV TAELPA «eEOSOVY TG dlamepdong tng Aaktolns. Kabmg n
AoKTOlN péet «avTioTpoPa» S1d LEGOL NG SmEPAONG TNG Kol-
Boducd Tpog T Paduidmwon cuykévipmaong g, LTopel va erey-
x0el 10 xatd Toco o Pabuidmon tov pH dnpovpyeiton kabog
1 Babuidwon g Aaktding KaTtooTPEPETOL.

9. Ot eheyydpevor amd Tpocdepa diavAot avoiyouv og amdKpL-
omn ot d6éopevon vog popiov and tov diowdo, Ve Ol TOGED-
ereyyOpevol SlawAotl avolyouv o¢ amodKplon o€ UeTAPOAT TOV
HeUPPavVIKOD SVVOLKOD.

10. "Evog 10vtikdg dioawdog Tpémetl var LETAPEPEL LOVTOL TPOG K-
0e koTevBuvon pe tov 1o popod. H kobapr| pon 1dvieov kabo-
pileton povo amd T cvvheon TV StwAvpdtev HeTaED Tov Vo
TAELP®V TNG HEUPPAVIC.

11. Ot povopetagopeis Spovv ommg ta. Eviupa, SnAadn, ot KO-
KAOU HETOPOPEG TOVG TEPLUPAVOUY HEYAAES HETAPOAES TNG
otepeodtdTaing Kot povo Adyo pople oAANAETIOPOVV e TNV
npwteiv oe kdBe KOKAO petopopds. Avtifétme, ot diavlot,
a@ov ovoi&ovv mapéyovy Evav ToOpo ot HeUPpdvn d16 pLécov
TOV 07olov UmopovV va dtEABoVY ToAAA Wvta. E&ottiog avtod
TOV YEYOVOTOG, Ol dlawAot £0vV TOAD VYNAITEPOLS PLOLOVG
LETAPOPAG GUYKPLTIKEL [LE TOVG LOVOUETAPOPEILS.

12. H FCCP dnpovpyei amoteheopatikd évav mopo ot Po-
KTnNplokn pepPpdvn St HEGOL TOL 0TOioL UTOPOVV Vo dEP-
YOVTOL TAYLGTA TO TPOTOVIO. Ta TPOTOVIA TOL AvTAOVVTOL EE®
oo o, Pakthpra Oa e£EADoVY KoTd TpoTipmon d1d HEGov avTon
TOV TTOPOV (1 «TOPEiD TNG LIKPOTEPTG OVTIGTOOTGH) KOl O)L TOV
cvppetapopéa Aaktoing/H™.

13. To pookdapdio Tpénel Vo GLOTAGTEL UE TOAD GUVTOVIGLE-
VO TPOTO TPOKEWEVOL VO AVTANGEL TO QL0 OTOTEAEGHATIKA.
O oo HaToGVVOESELS LeGOANPOVV GTNV EDPLOLTN SLOKVTTAPIKY
HeTadoon Tov SuVaKoD VEPYELNG St HEGOL TNG KaPILdG Ge
Kka0e g ytvmo.

14. H Oetikd poptiopévn opddo g yovovidivng potdlel pe to
VATPLO Kot SEGUEVETAL GE OPVNTIKA POPTICUEVES KAPPOEVAIKES
OULASEG GTO GTOLLO TOL S1OAOV.

15. H ATPGon Ca*" XA, o ATPaon tomov P, ypnowomorei
évav unyaviopd pécm Tov omoiov oynpotileton éve opotomo-
MKOS pOGQOPLAOUEVO EVOIAUESO (08 €VO KOTAAOUTO OGO~
poywikov). Xe cuvinkeg otafepng KOTAGTAGNC, £V VITOGVVO-
Ao and popa ATPaong Ca*" LA noyidedovtor ot popen E,-P
Ko Kot cvvémela eivor padtoonpacuéva. H mpoteivn g mo-
AQapUOKEVTIKNG ovTioTaong ivar évag petapopéag ABC kot
dev AELTOVPYEL HEG® POGPOPLAMMUEVOL EVOLOUEGOV. XVVETADG,
dev Ba TapatnpodvIoy po padtoonuocuévn (ovn oty mepi-
TTOGT TG TPMTEIVNG TNG TOAVQUPUAKEVTIKNG OVTIGTOONG.

16. H andppaén tov 1oviik@v SI00A®V aVaGTEALEL TO SLVOLL-
KO EVEPYELNG, OOMYDVTAG OE OTMAELD TNG VEVPIKNG AgrTovpylog.
Ot to&iveg anTég, OnmG Kot 1 TETPodoToivn, etvat PrGILES Yio
NV anopOVmGT Kot TV €EEIOIKEVIEVT] OLVOGTOAN] GUYKEKPULE-
VOV 1OVTIKGOV S0 A®V.

17. Metd v enovamdhmaon, ot SOMIKES TEPLOYEG «GPAIPUCH



TOV LOVIIKOV SL00ADV CAANAETIOPOVV LE TOVG TOPOVG KAOIGTM-
VTag ToVG SLHA0VS 0VEVEPYOVG Y10 £VOL LUKPO YPOVIKO S100T-
po. Kotd ) didpketo ovtov Tov Stotipatog, ot dicviot dgv
UTopovV va Eavavoi&ouv péypt ot SOUKEG TTEPLOYEG KOPAIPOC»
VoL AmodEGUEVTOVV KAl O ST0AOG VoL ETOVELDEL GTNV «KAEIGTN
TOV KOTACTOON.

18. Eme1dn] ta 10vta vatpiov eivol opTIGHEVE. Kol ETEWDN Ol
SiowAot vatpiov petapépovy pdvo ovta vatpiov (Kot oyt avid-
V@), 1| CLGCMPEVGT) TEPIGTELNS BETIKOV POPTIOL 6N pio TAEL-
pa ™G HepPpavng elvar KaBoptoTikn Yot TG yNUKES Pabud®-
GELG.

19. Mo petdAhoén mov e€acbevilel v kovdTo TOVL S10v-
AOV TOL VOTPioL VO amevEPYOTOLELTaL Bol TPOKOAOVGE EMUNKVV-
o1 NG SIEPKELNG TOV EKTOAMTIKOV PEVULATOS VOTPIOL Kot KOTA
GUVETELL ETUNKVVGT] TOV KOPILOKOD SUVOLUIKOD EVEPYELNS.

20. Oyt Ot dlovrot Ba avoi&ovv 1 Ba KAgicovy TBovVOS mg
amokpion o€ €va eEmtepkd epébiopa, aAld n povada aywyt-
poémrog Bo ennpeoctel eErdyioTa.

21. O Adyog TV KAEWGTMV TPOG TOVS AVOLYTOVG OLOOAOVG Elvat
103, 5.000, 250, 12,5 ko1 0,625 dtav épovv deopevdel Kavéva,
éva, dVo, Tpia Kol TEGGEPN TPOGOEUATA, AVTIGTOLYO. TVVETMG,
10 KAAOHO TV avoytdv dodrov givar 1 X 107, 2,0 X 107,
4,0 X 1073, 7,4 X 107 kot 0,62.

22. Ot 0pyOVIKES OVTEG POCPOPIKEG OUADEG AVAGTEALOVY TNV
OKETVAOYOAVEGTEPACT] LEG® OAANAETIOPUCT|G TOVG [E TO KO-
TAAOITO GEPIVIG TOV EVEPYOV TNG KEVIPOL, TPOG CYNUOTICUO
€vog otabepod poopopvAlepévov mapaydyov. IIpokoiody
OVOTTVEVLGTIKT TOPAAVCT UECH OTOKAEIGUOV TNG GUVOITIKNG
SwPifaong otig YoMveEPYIKEG GUVAYELS.

23. (a) H déopevomn tov mpdTov popiov akeTvAOXOAiVIG 00EA-
VEL TOV AOYO TOV OVOLYTMV TPOG TOVG KAEIGTOVS SLOAOVS KOTA
240 popéc. Kor M déceVON TOV SEVLTEPOL LOPIoL aEAvEL TOV
id10 Adyo katd 11.700 gopéc. (B) H ocvppetoyn g erevbepng
evépyerag givan 14 kJ mol™ (3,3 keal mol™) ko 23 kJ mol™ (5,6
kecal mol™), avtiotoya. (y) Oy to poviého MWC npoPiénet
ot 1 décpevon kabe popiov Tpocdéparog Ha el v idwa emi-
Spaon 6ToV AOYO TV GVOLYTMV TPOS TOVS KAEIGTOVS S1dAOVG.

24. H Botpoyoto&ivn avacTELAEL TN HETATTOON A TV VOl
KT OTNV KAEGTH KOTAGTOG.

25. (o) Ta 16vra yYhopiov pEovv TPOG T0 EGMTEPIKO TOV KUT-
tapov. (B) H pon tov 16viev yAopiov eivol avastoltikn 10Tt
VIEPTOAMVEL TN HeUPpav. (Y) O dlowrog amnotereiton and mé-
VTE VITOLOVADEG.

26. Metd v npocbnikn ATP ko aoBeotiov, n ATPdaon Ca
¥A Ba avidioel Ca?' péoa oto Kvotido. Qotdoo, 11 GLOCH-
pevon Ca*" 610 €00TEPIKO TOL KLOTWSIOL Ba 0dNyNoEL TaYL-
070 GTOV GYNUATIGHO oG NAEKTPIKNG Paduidmong mov dev Oa,
umopel va vepviknOei amd v vdpoAven ™ ATP. H npoctn-
KN kaAookivig 0o emtpéyet ota avtinbévro Ca*' vo petaxi-
vnoovv £Em amd T0 KLGTISW, SLXEOVTAG TI GLGGMPELGT POpP-
Tiov, Kot KaO1GTAOVTOG KOV TNV OVTALDL VO AEITOVPYEL GUVEXADC.

27. H kotolvtiky devotnta TG aKeTLAOYOAMVESTEPAOTG e&0-
G@oAileL TN pikpn SudpKeELo TOV VELPIKOL epebicpaTog.

28. BAéme T ynpkn ovtidopaon TopoKiTo.
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29. (a) Moévo n ASICla avactédetat amo v to&iv. (B) Nat,
otav 1 to&ivn amopakpOVONKeE, 1 dpacTIKOTNTO TOV gVaictn-
TV 610 0&L dtAmv dpyioe va amokadictatat. (y) 0,9 nM.

30. H ovykexpyévn petdrraén sivor pio oo puo téén petok-
AGEemV OV £YOVV WG OTOTELEGILO. TO GUVOPOLLO TOV APYDV Ot
avrov. To amoteléopato SNA®VOLV OTL VITAPYEL AVOUUAIL 6TO
KAElGHO TOV 1AL 0 SIOVAOG TOPUUEVEL OVOLYTOG Y10 TTOL-
poTeTOUEVT Ypovikn mepiodo. EvalAakTikd, o petodhoypévog
Slowhog pmopet va Exel peyoldtepn YNMUIKN GLYYEVELD YioL TNV
OKETLAOYOAIVI 0O O,TL O PLGLOAOYIKOG STOVAOG.

31. H petdAiaén peudvel T GLYYEVELL TG OKETVAOYOAVIG YioL
Tov vmodoyéa tG. Ot kataypapés Ba Ederyvav 0Tt 0 dlowhog
avoiyetl LOVo oTopadIKd.

32. H yivkoln epoaviCel pio kopmOAn HETOQOPAS TOV VITOdN-
ADOVEL TN CUUUETOYT] EVOG HETAPOPED SLOTL O apyLKOG pLOLOG
HETAPOPAS TNG eivar YNAGG GALA GTN GUVEYELD, GE PEYOADTE-
PEC GLYKEVIPMOELS LELDVETOL, YEYOVOS TOL BPIGKETOL GE GUL-
(VIO [LE TOV KOPEGKO TOV LETAPOPE O 0TOT0G Eivart OLLOLOG UE
v Kwntikny Michaelis-Menten yia ta évlopo (Ymokepdioio
8.4). To wdolo dev gppavilel avaAOYO PAIVOUEVO KOPEGLLOV,
yeyovog mov dglyvel 0TL To pOpLo antd gtval MmdPLo Kot -
yéeton amAdg 016 pécov g pepfpdvns. H otpopavOivn eivon
évog eEedikevpévog avaotoréog g aviiiog Na*—K*. Edv n
oTpo@ovlivn avéstelde T peTaPopd YAvKOnG, TOTE KATO10g
cuppetapopéag Nat-yAvukolng 6a fonbovce ot petapopd.

Kepdhaio 14

1. To apvnTIKOS POPTICUEVA KOTAAOUTH TOV YAOVTOULVIKOD [t~
HOUVTOL TO OPVNTIKOG POPTIGUEVO KATAAOUTO POGPOGEPTVIG
Kot @oPobpeovivng kot 6Tabepomolovy TV EvePYO 6TEPEOIIAL-
taén tov gvivpov.
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2. Oy H poopocepivn kot n ¢oc@odpeovivn eivol GnHovTikd
LKPOTEPES OO T1 POGPOTLPOGIV.

3. H dpactikdémmro GTPdong tepuatiel to ofpa. Xopig po
TETOLN OPOCTIKOTNTO, EQPOGOV [ Topeia vepyoronOel, mapa-
LEVEL EVEPYOTOUNLEVT] KOL OEV AVTOTOKPIVETOL GE OAAAYEG TOV
apykov onpotos. Eav n dpacticétmra GTPaong ftav mo amo-
dotikn, o ypovog Lomng ™ GTP-decpevpévng vopovadag G,
B0 NTa TOAD [KPOG Yol VoL EMTEAEGEL TNV ETOKOAOLON GT L0~
1030TNoN.

4. To dV0 TOVOUOLOTLTT HOPLYL VTTOSOYEN TPEMEL VO OVOLY VM-
plooVV SUPOPETIKEG OWYELS TOV {510V GNUATOSOTIKOD Hopiov.

5. O1vmodoyEels TV VENTIKMV TOPUyOVI®V UITOPOVV VO EVEP-
yoromOovv pe dpepiopd. Edav éva avticopo npokaiei tov di-
UEPIGHO TOV VTOJOYEN GTO KVTTOPO, 1 GLYKEKPIUEV TTOPEiL
petay®yng onpatog Oo evepyomomdei.

6. H petaddaypévn vropovada o Oa givor TOvtote 6t Lopen
nov deopevel GTP ko katd cuvéneia Oo fpickeTol Sopkmdg o8
evepyd Hopen, deyeipovtag Ty mopeio. oNuaTodOTNONG 6TV
omoio oviKeL.

7. M mportetvn G eivar ototyeio g mopeiog petaymyng on-
patoc. H GTPyS dev vdpordetar amd v vropovada G, odn-
YOVTOG GE TUPATETAUEVT] EVEPYOTOINOT).

8. Ta wvta acPeotiov dwayéovtat apyd d1OTL SEGUELOVTAL GE
TOAEC TPMTEIVIKEG EMUPAVEIEG GTO ECOTEPIKO TOV KLTTAPOUL,
eumodilovrag tnv erevfepn kivnon tovc. H cAMP dev decped-
€701 TOGO GLYVE KOl ETGL SO EETAL TOYVTEPQL.

9. H Fura-2 givot 1oyvpd apvnTikdg OPTIGUEVO LOPLO LLE TEVTE
kappo&uropdades. To poptio g v epnodilel va dwucyioet amo-
TEAEGLOTIKG TO VIPOPOPO TUNHO TNG KVTTAPIKNG HEUPPEVNC.

10. H G, deyeipet v adevolik) KUKAGGT, 0dNyOVTaS 6TN
dnuovpyio g cAMP. To onpa 6T GuvEyELa 0dNYEl 68 KivnTo-
moinon g yAvkolng (PA. Kepdaio 21). Edv ot pwopodieote-
paceg g cAMP &yovv avaotolel, tote Ta emineda ™G CAMP
0o Tapapeivouy VYNAG aKOUT KoL LETE TOV TEPLOTIGUO TOV G1-
HOTOG TG EMVEPPIVIG, Kol 1] KIVNTOTOoinomn g YAvKong Oa
GUVEYLOTEL

11. Edv ot dvo dopukéc meployés kvdong e€avaykalovtat vo
elvan og peydn eyyvmnta perad toug, n N\ evepyomoinong
¢ piag Kvaong, oty ovevepyod g 6Tepeodtdtasn, Lmopet va
extomotel amd T OnAd evepyomoinong g YETOVIKNG KLvd-
o1NG, N omoie AEITOVPYEL WG VTOGTPWLL POGPOPVAIDOTC.

12. To mpeg SiKTLO TOV TOPEWDV TOV TVLPOSOTOVVTOL OO
NV WoovAivn cupmeptAapPavel Evay peyaio aplbpd mpoTei-
VOV Kol vl 0uo1aeTkd ToAD o TEPITAOKO Od EKEIVO TOL
paivetar otnv Ewodva 14.25. TTodd nepiocdtepo, TOAAES TPo-
ofeteg mpmteiveg AapPavovy HEPOG GTOV TEPUATIGUO TNG O1-
HatodoTnong and v woovAivi. Mo petdAhaén g omoladn-
TOTE OMd TIG TPMTEIVEG TOV TOPEIDV UETAYMYNG GNUOTOG OO
TNV WWGOVAIVI 1 TOV ETOKOAOVOOV TEPLATIGUOD TNG OTOKPLONG
6NV WGoVAIvY o popohoe EVOEYOUEVMS VO TPOKAAEGEL TTPO-
PBAqpata. Zovenmg, dev amotehel EKkTANEN To OTL TOALEG HETOA-
AGEerg yovidimv pmopovv vo tpokarésouy dtafntn torov I1.

13. H ééopevon g avéntikng opuovng opepiletl tov vwodo-
yéa ™g. O duepng vodoyéag Pmopel, TOTE, VoL EVEPYOTOWGEL

o EEY®PLOTH TVPOGVAOKIVAGT) 1 07010, SEGUEVETAL GTOV VTO-
doyéa. H onuatodotikn mopelo pmopel T0Te VoL GUVEYIGTEL e
TOPOLOL0 TPOTO [LE TIS TOPELEG TOV EVEPYOTOLOVVTOL OO TOV
VTOJ0YEN TG IVGOVAIVIG 1] TOVG VTTOSOYEIS TOV EMSEPULKOV OLV-
Entikod mapdyovta TV ONAUGTIKOV.

14. O mepwoppévog vrodoyéag o duepiotel pe TApovg pi-
KOLG VITOOOYEIC KOTOTLY HEGUEVGNG TOV EMOEPUIKOD 0LENTIKOD
napdyovra, oAl dev pmopel vo AaPeEL yopo StoTavpodEVn
QPOGPOPLAIOT S10TL 0 TEPIKOUUEVOG VTTOdOYENG Oev dlabETeL
TO VIOGTPOLLO Y10 T1 YELTOVIKY SOUIKN TEPLOYN KIVAONG, 0VTE
T 01K1 TOL SOUIKT TEPLOYN KVAGTG MOTE VO POGPOPVAIDCEL
™V KopPo&u-TeEMKT SOMIKY| TEPLOYN TOL GAAOVL HOVOUEPOVC.
Q¢ ek 10010V, 01 pPeETOAAAYLLEVOL VTTOJOYELS Ba TapEUTOdIGOVV
TN PLOLOAOYIKT] GNUATOSOTNON OO TOV EMOEPUKO aVENTIKD
oapdyovra.

15. H woovkivn o mpokadodce Ty amoOKpLlon IOV PUGLOAO-
YIKAQ TPOKVTTEL O TOV EMIEPUIKO OENTIKO Tapdryovto. H dé-
GUEVON WWGOVAIVIG TBaVMS Bor S yEpE TOV SYEPIOUO Kot T
POGPOPVLAIDOCT TOV YULALPIKOD LTTOSOYEN Kol MG €K TOVTOL Hal
GNUOTOS0TOVGE T EXOKOAOVOO YEYOVOTO, TO OO0, PUGLOAO-
yikd mupodotovvtot amod T déopevon tov EGF. H ékfeon tov
Kuttdpov avtdv otov EGF dev Ba eiye kopla enidpoon.

16. 10°.

17. O oynuaticpods g StoKLAOYAVKEPOANG VIOSNADVEL T
ocoppeToyn ™S ewopolmdong C. Mo anAn mopeio 0o cuve-
TAYOTAY TNV EVEPYOTOINGT VITOSOYEMV HEGE SLUGTAVPOVUEVNG
POGPOPVAIWOTG, KO GTI GUVEXELD TI OEGIEVGT] TG POGPOAL-
mhong C (Léom Tov dopukmv tepoywv SH2). H cuppetoyn g
opocpolmdaong C deiyvel 01t Oo oynuartiortel IP; kat, cvvendg,
01 GLYKEVIPAOGELS TOV acPeatiov Ba avénbovv.

18. Aot mhavol 6TOY0l PUPUAK®OV GTOV KOTAPPEKTT GTLLO-
T030TNONG OO TOV EMIEPUKO OVENTIKO TOPAYOVTO, TEPIAOL-
Bavovv 1o, aALG dev Tepropiloviat 610, EvEPYO KEVIPO TNG K-
VAONG TOL VTOSOYEN TOV EMOEPUIKOD OLENTIKOD TAPAYOVTA,
v Raf, v MEK, i tqv ERK.

19. Ztv avtidpaon KoTdAvong omd Vv adEVUAIKT KUKAAGT, N
opéda 3'-OH emtibfetat TupnVoEIMKE 6TO 0-ATOHO POGOOPOL
nov givatl ovvdedepévo pe v opdda 5'-OH odnydvtog otnv
amopdikpuveT ToL TpoPceoptkov. H avtidpacn mov kata-
Metar and v DNA moivpepdon givor opota, pe m dtapopd
ot opdda 3'-OH Bpioketal e SLOPOPETIKO VOUKAEOTIONO.
20. Ot cvvaywviotikol avactoreic g ATP givar mbavov va
dpovv Gg TOAAES Kivaoeg S10TL KGO doLKT Teployn e dpdon
Kwaong mepEyet o 0éom déopevong g ATP. Qg ek Ttovtov,
TO QAPUOKO QVTO UTOPEL VO UMV givat EMAEKTIKG Y10 TIC EmBv-
UNTEG KIVAGEG—GTOYOVG.

21. () X = 10" M- Y =5 X 10° M- Z = 10 M. (B) Enet-
o yxpewdletar moAd Aydtepn X Yoo TV TANPOGCT TOV GOV
0éoemv déopevong, N X gpeoviCel T HEYOAVTEPT] GLYYEVELD
v tov vtodoyéa. (Y) H ovyyévela déopevong npoceyyilet oye-
S0V TéhELOL T SLVATOTNTO OLEYEPOTG TNG UOEVOAKNG KUKAAGNG,
YEYOVOG TOL LTTOONADVEL OTL TO GOUTAOKO OPHOVIG-DTOS0YEN
0dnyel o€ evepyomoinomn ¢ adevVOMKNG kKukAdong. (8) Na do-
KIWLAGETE TNV EKTEAEGT] TOV TEIPAUATOC TOPOVGIN AVTICOUATOV
&vavtt G G-



22. (a) H ok 6éopevon dev draywpilet v €181kn déopevon
o€ &vav VTodoyEn amd T SEGUEVOT GE SLOPOPETIKOVS LITOJO-
¥elg kat ) un edkn déopevon ot pepPpivn.

(B) H Xoywn| givan 611 0 vmodoyéag Ba €xel vymAdTEPN GLYYE-
VELO Y10, TO TPOGIELLOL. ZVUVETMDG, TOPOVGIN TEPICCELNG LN POOL-
&vePYOD TPOGOEUATOC, 0 VTOdoYENG Bo decpEHGEL AmOKAEIGTL-
K& T0 un padievepyd mpdcdepa. ‘Etol, omotadnmote déouegvon
TOL POdEVEPYOD TPOGOENATOG Oal Etvat un E1O1KN.

(y) To mhatd vrodnidver 6Tl 0 apBpds TV Bécemv déaevong
TOV TTPOGIENNTOG (1d1K0T VITOJOYElS) oTNV KLTTAPIKN HERPPE-
1 elvot TEPLOPIGUEVOC.

23. ApBudc vmodoyéwv ava Kottapo =

10* cpm
mg LepBpoviKig Tp®TEIVIG
mmol % 6,023 X 10% puopio
102 cpm mmol

o g HeUPpaviKng Tp®TEIVNG «
10! kotTopo

= 600

Kegpdhaio 15

1. Ot Boymuikég avtidphoelg pe vynAd Bobud dacvvdeong
OV AMOUPAVOLY YDPO. LEGO GTO KOTTAPO.

2. O avapolopds etvor n opdado tov Ploynuk®v avtidpicemy
OV YPNCILOTOLOVY EVEPYELDL YI0L VO KATOGKEVAGOLV VEXL LOPLOL
kot tehMka véa kottapa. O kataforlopds givar n opdda Twv
Broymukmv avtidpdoewv mov eEQYoVV evEPYELD. OO TIG TNYES
KOUGIL®V 1 5100700V Bropopio.

3. Amovtdrte otov @ilo 60g 0Tt 0 PavdaAlopog amotelel dely-
po acéfetag kot givar akppoc. Ev odiyolg, Eva tunpa tov ot-
dAKTp®V OV TANPDVETE Oo TpEMEL VoL ypMooromOel yia vo,
amopakpuvlel To ykpagrtl amd tov toiyo. IlpocHéte emiong
ot 0 Bavdarog Oa émpene vo yvopilel 0tL M ehevbepn evép-
vela Gibbs givat ato eAdyioto dtav évo chotna BpickeTol g
Goppomia.

4. Kuttapikég KIVNGELS Kot 1) omdd00n TNG UNYAVIKNG EPYOL-
olog evepyog HeTopopd: PlocuvOETIKES aVTIOPAGELG.

5. l.ot 2 3.6 4.0 5.8 6.B 7.y- 8. 9.1- 10.6.

6. To wvta avtd e&ovdetepmvouy ta poptio oto ATP kot dt-

EVKOADVOLV TG OAANAETIOPAGELS LE TO LOKPOUOPLOL TTOV TO Og-
GUEVOLV.

7. Anobnon @optiov, 6tabeponoinon HEGH GUVTOVIGHOL Kot
otabepomoinon pe evuddtwon.

8. Hopamhavntikn gpodon. H amdvinon dev eivor yvoot.
H adevivn eppaviletan va oynpotifetot mo e0koAn KAT® and
TPOPLOTIKEG GUVONKEG £TCL TPOTAPYIKG UTOPEL VOL ETIKPATNGE
n ATP.

9. "Exovtog povo éva voukAEoTido vor avTimpoo®reveL T da-
0éoun evépyela, eMTPETEL GTO KOTTOPO VO, TALPAKOAOLOEL Ko-
ADTEPQ TNV EVEPYELOKT KOTAGTOON.

10. H avénon g ovykévipoong g ATP 1 n eéldttmon g
cvykévipoons ™ ADP 1 tov P; (mapadeiypotog xapwv, pe v
Tayelo AmOUAKPLVON TOVG 0o GALES avTIOPATELS) Bal KAveL TNV
avtidpaon meplocdtepo emepyn. Emiong, n petafoirn g ov-
yKEVTpOOT S Tov Mg?' Ba pmopovoe vo avEncet 1 va ehatTdoet
™ AG g avridpaonc.
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11. Tw vo Tpocdiopiotel 1 GUVOMKN oAhoyn TG EAevBepNg
EVEPYELNG OGS OMOKANPNG HeTaBOAKNG mopeiog, TpoaTifevTat
ot oAAayEG TG eAeV0EPNG EVEPYELOG OADV TOV ETUEPOVS P-
UATOV TNG GUYKEKPILEVNG LETABOMKNG TOPELNG. ZVVETMC, 1oL
avtidpaon pe BeTikn Ty eAevBepng evépyelag PTOpEl val Tpo-
(podotnBei evepyetaxd yo vo AdPet xdpa edv elvan culgvypévn
HE L0 EMAPKMG £EDEPYN AVTIOPOION.
12. Ot avTidpacelg o Koty Tpog To. aploTeEPd: oL avTIdpaceLS B
Kot & Tpog Tol de&idt.
13. Agv divouv kapio TAnpogopio.
14. (o) AG*” = 31,4 k] mol™' (7,5 keal mol™") xon K¢, = 3,06
X 107¢- (B) 3,28 X 10%
15. AG®" = 7,1 kJ mol™! (1,7 kcal mol™). O Adyog 1coppomiog
givan 17,5.
16. (a) O&wod + CoA + HT petorpéneton o oketvro-CoA +
H,0, AG®" = -31,4 kJ mol™! (-7,5 kcal mol™). H vdpdivon g
ATP oe AMP ko PP, AG®" = —45,6 kJ mol™ (10,9 kcal mol™).
H ohu avtidpaon, AG? = —14,2 kJ mol™ (-3,4 kcal mol™).
(B) Me v vdpoéAvaen Tov Tpopwc@opikon, AG®" = —33,4 kJ
mol™! (7,98 kcal mol™"). H vdpéAvon tov mupo@mc@optkoh
KAVEL TN GUVOAKT] OVTIOPOGT) aKOUN Lo EEDEPYN.
17. (o) T éva 0EO AH,
_[A][H]

[AH]

AH A+ H* K

To pK opileton wg pK = —log;, K. H AG®' givar ) petaforn g
npdTumnG eEleVBepN g evépyetag o pH 7. Etol, AG® = —-RTIn K
=-2,303 RT log,, K = +2,303 RT pK.

(B) AG®" = 27,32 kJ mol™ (6,53 kcal mol™).

18. H pwo@opikn apyviv 6TouG Hog TV 0.6TovovAmV, OTmg
N POGPOPIKN KPEATIVI] GTOVG UVG TOV GTOVOVADTAV, AELITOVP-
vel og de&apeviy POGPOPIKOY opddmv vyniod duvaptkov. H
PmSPopikn apywvivn dwatnpel vyNAO to eminedo g ATP Kotd
T poikn doxnon.

19. M povéda ADP.

20. (o) HAoywr| e€nynon micw amd T (pion SOUTANPOUATOY
Kkpeativng etva 0TL M Kpeativn Bo LETOTPETITAV GE POGPOPIKN
Kkpeativn Kot £101 o amotehovoE Evay Yp1yopo TPOTO OVOTAT-
pwong g ATP petd ) poikn cvonacn. (B) Edv to copminpéd-
HOTO KPEUTIVIG Elvor gvepyeTIKA, TOTE Bl emnpencTody vép-
yeleg mov eEuPTOVTOL b GUVTOUEG EKPNEELS dpasTNPLOTNTOC
0moLdNTOTE TaPATETAUEVT dpactnpoTTa Oa arartodoe mo-
poyoy ATP and tov petafolopd tov kavoipmv, 1 omoia,
onmwg delyver n Ewova 15.7, anartel mepiocdtepo ypovo.

21. Kéto and mpotuneg cuvinkes, AG® = —RT In [ywvouevo
mpoiovTmv]/[yvopevo avtidpmviov]. Aviikabiotovtog 23,8 kJ
mol™ (5,7 kcal mol™) yio AG®’ kot Mvovtog og mpog [yvope-
vo TpoidvTev]/[yvopevo aviidpmdvimv] tpokvntet 9,9 X 1075,
Me éAlo Aoy, M Tpog ta de€1d avtidopaor dev AapuBaver ydpo.
oe onpavtikn éktaon. Kato and gvéokvttapikég cuvinkeg, n
AG givar—1,3 kJ mol™ (-0,3 keal mol™"). Xpnooroidvrog tmyv
eiooon AG = AG® + RT In [ywbpevo mpoioviav]/[ywdpe-
VO VTIOPOVTOV] Kot AOVOVTAG OG TPOG [YIVOUEVO TTPOidVTOV]/
[ywopevo avtidpdviov], o Adyog ivat 5,96 X 107, 'Etot, pio
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avtidpaomn mov eivorl evooepyn KAT® amd TPOTLTES GLVONKES
umopet va. petotpanet o€ EdePYN ovTidpUoT SOTNPOVTAG TOV
AOY0 [ywopevo mpoidovimv]/[yvopevo avtidpmdvimv] Katm and
TNV TN TG 160pPpoTing. AT 1 LETATPOTN GLVNOMG EMTLYYEL-
VETOL XPTCYLOTOUOVTOG TO TPOIOVTA G€ o GAAN culevypévn
avtidpaot HOAS OVTE GYNHATICTOVV.

22. Katw and mpdtumeg cuvonkeg,

(— [B]Cq [ADP]cq [Pi]cq
" [AlL, T [ATP

= 10719 = 2,67 X 107

2ty wooppomia o Adyog [B] mpog [A] diveton amd
[Blg [ATP]
[A] “ [ADP], [Pl

cq

To cvompa mapaymyng ATP tov kuttdpov Swwtnpel Tov Adyo
[ATP]/[ADP] [P;] o€ vymAé eminedo, Tvmkd nepimov S00 M.
T tov Aoyo avtd,

(Bl
(Al

Amovcio vopoéivong ATP, avtdg o Adyog 1coppomiog Yo v
avtidpaon A — B, gival eviunootokd dtapopetikdc amd v
T 1,15 X 107, Me dAa Aoy, culgvyvdovtag v vdpdivon
™G ATP pe ™ petatponr tov A og B dAho&e o Ldyog tooppo-
niog Tov B mpog to A katd mepinov 108,

23. 'Hrap: —45,2 kJ mol™ (-10,8 kcal mol™)- poeg: —48,1 kJ
mol™! (-11,5 kcal mol™)- eyképorog: —48,5 kJ mol™! (—11,6 kcal
mol™). H AG sivar mepiocdtepo apyntikny oto KOHTTOPO TOL
EYKEPALOV.

= 2,67 X 10> X 500 = 1,34 X 10°

24. (o) Aovoln: (B) yoroktikd: (v) nAektpikd: (8) 1GoKITpL-
K0 (€) UNAKo: (0T) 2-QWGPOYAVKEPIKO.

25. YrevOopiCetar 6t AG = AG®' + RT In [ywopevo mpoio-
vtov]/[ywvopevo oviidpoviov]. Metafdiioviag Tov Aoyo [yi-
vopevo mpoioviov]/[ywouevo avidpdviov] 1 AG o mowkii-
AgL. 211 YAUKOAVLOT], Ol GUYKEVIPDOGELS TMV GLUGTOTIKMV TG T0-
peiag éyovv w¢ anotédeopo n Ty g AG va givar peyovtepn
amd v T g AG®.

26. Ot avmtepol opyaviopol dev pmopodv va cuviEcovy Prra-
PiVES, Kol GUVERMG e€apTM®VTOL OO GALOVG OPYAVIGHOVG Yol
™V andKINGCT] TOVG.

27. Aev pmopel va e&ayDel evépyeia amd 10 cOU, EKTOG vV M
TPOPT| OV KOTOVOAMVOULLE HETOTPEMETAL GE LOPLOL TTOV ELvOL
KovA VoL amoppo@niovv amd o EVIEPO.

28. Ta NADH kot FADH, givat @opeic niextpoviov yio tov
katafoiopd to NADPH eivon gopéag yio tov avaporopo.

29. Ta niextovia Tov deopov C—O dev pmopolv vo. oynpoti-
GoVV SOUEG GLVTOVIGHOV pe Tov deapd C—S Tov va gtvorl TG0
otofepég OGO EKEIVEG TOV UTOPOVV VO GYNUOTIGTOVV UE TOV
deopd C-0. 'Etot, 0 Beloeotépag dev otabepomoteitan pe ov-
vtoviopd otov 1o Pabud mov otobeponoteitan £vag eoTEPOG
o&vyovou.

30. Avtidpdoelg o&eidmonc—avoymyng: ovtidpacels cuvoEonc:
OVTIOPACELS OOUEPEIMONG AVTIIOPACELS UETAPOPES OUAdaG:
AVTIOPAGELS VOPOAVONG 1| TPOGONKT AELTOVPYIKMOV OUAO®V GE

SmAODG SEGUOVG Y10 VO GYNLOTIOTOVV amAol deopol | 1 apai-
PEGN AELTOVPYIKOV OULAS®V Y10 VO GYNUATIGTOVV STAol dEGLOT.

31. EXéyyovtog v mocotta tov evibuwmv- ehéyyovtag
SpacTKOTNTO TV EVEOU®V: EAEYYOVTOS TN S10BECIUOTNTA TOV
VIOGTPOUATOV.

32. Av ko1 m avtidpaon etvor Oeppoduvapkd evvoovpevn, To.
avTWPOVTA Etvor Kivntikd otabepd eéottiog g peyding evép-
Yewg evepyonoinomng.

33. Z10VG TEPIOGATEPOVS OPYAVIGHOVG 1] EVEPYOTOMUEVT LOP-
oN tov Beuko? givor 3" -pwcPodeukn-5'-pwcPoadevosivn.

34. (o) Kabdg perdverar n cvykévipoon t@v Mg?*, avéavertot
N AG g vdpdivong. Emonpaivetar 61t 1 ypopikh mapdoto-
on eivar éva AoyapBuikd didypoppo, Kot €161 KaOe aptOpog
GTOV AEOVA TV X OVTITPOCMTEVEL L0, OEKOTAAGLO OAANYT 6T
[Mg*"].

(B) To Mg?* Bo mpocdévovTav TG POCPOPIKESG OUAOES TG
ATP kot Oo fonbodoav 610 vo HETPLAGTEL 1| GT®GT POPTIOL.
Kobdg peidveror n ovykévipoon tov Mg, n otabepomoinon
poptiov ¢ ATP Ba tav Aydtepn, odnyodvrag ce peyoaidtepn
Groon eoptiov kot avénon e AG kotd v VIPOAVGT.

Kepdhaio 16

1. Hapdyovtor 600 popto yo Kabe popLo 3-emGPOPIKNS YAL-
KepaAOEHONG KoL, EMEON Yol KABe LopLo yAvkolng mopdyovot
Vo popa GAP, n cuvohkn mapaywyn ATP elvan téocepa po-
puo.. Evtovtotg, amattodvrar 600 popio ATP yuo ) petotponn
™mg yAukolng oe 1,6-019pnceopikn epovktdldn. Etot, n kobapn
mapaymyn sivar povo 6vo popo ATP.

2. (W4 B)3 (1 (©)6 ()8 (672 (O 10-m) 9 (O) 7- (1) 5.
3. Kot otig dvo mepmtdoelg, o d0Tng mAekTpoviov eivorl m
3-pwo@opikn YAukepaAdeHon. Xtn yoraktikny {Opwon, o Oé-
KTNG NAEKTPOVIMV EIVOL TO TVPOGTAPLAIKO, TO OO0 HETUTPE-
TMETAL OE YOAOKTIKO. ZTNV 0AKOOAMKN COpmon o 6Ektng mie-
KTpoviov givar 1 aketaAdehion, n onoia oynuotilel aboavorn.

4. (0) 3 ATP- (B) 2 ATP- (y) 2 ATP- (8) 2 ATP" (c) 4 ATP.

5. H yAvkokwdon divel T duvotodTnTe 6TO TP VO OTOGUPEL
™ YAvkOln and to aipo otov glvon kopeopévn 1 eokvaon,
Swoparilovtag Ot 1 YAUKOL ToyldevETUL Y0, LETAYEVEGTEPT
xpiion.

6. H oynuotilopevn GAP amopoaxpOvetor opéomg amd Tig
aKOAOVOES OVTIOPAGELS, YEYOVOC IOV 00MYEL GE PETOTPOTN TNG
DHAP og GAP an6 1o 1610 évlupo.

7. "Evag Beloeatépac ouledyvel v o&egidwon g 3-pwopopt-
KNG YAUKEPAASEHONG GE 3-PMGPOYAVKEPIKD LLE TOV CYNUOTIOUO
1,3-51pmcpoyrukepkod. To 1,3-01pwopoylukeptkd pmopel
GTY] GUVEYELL VO EVIGYVOEL TOV oYNUaTiopd Tov ATP.

8. H yAvkdlvon elvar cvotatikd g olkooikng {dpmong, n
mopeio, Tov Tapdyel OAKOOAN Yo pumdpo Kot Kpaoi. H memoi-
Onon Ntav 6tL N KeTtavonon g Poynuikng Paong g mopo-
YOYNG TG AAKOOANG {0mG 081 Y0V0E GE TO OMOTEAEGLATIKOVG
TPOTOVG TOPOUYOYNG UTVPOG.

9. H petatponr| g 3-pwopoptkng yAvkepardeiong oe 1,3-01-
POGPO-YAVKEPIKO pmopel va oy eArelpupotikr. H yAvkodivon
B0 Tav AyOTEPO OMOTELEGLLATIK.



10. H 6-pwcpopikn yAvkdln npémel va. £xel kot GALEG KOTAAN-
Eeig. [pdypatt, pmopet va petatponei og yAvkoyovo (Kepdiaio
21) 1 va vrootel eneEepyacion Yo TV TOPAYOY] AVOYOYIKNG
woyvog yuo frocuvbéceis (Kepdiato 20).

11. Ot evepyelakés avaykes yio Eva Puiko KOTTOPO TOKiAAovV
EVPEWC, amd TNV NPER 6TV EVIOVN GOKNGN. ZVVETMG, £lvat
Lotk n pYOIIGT TS POCPOPPOVKTOKIVAGTC Ol TO EVEPYEL-
axd @optio. Xg GALOVG 16TOVC, OTMS TO NP, | GLYKEVTPWOOT)
™¢ ATP givan Arydtepo mbavo va kopaiveTotl kot £tot dgv Oo
glvat évog Paotkdg puOGTIG TG POGPOPPOVKTOKIVAGT|G.

12. (@) 6-(B) 1- () 7- (8) 3- (¢) 2 (07) 5- (O) 4.
13. H AG®' yio v avtiotpopn g yAvkdlvong sivar +90 kJ
mol ' (+22 kcal mol "), mdpo wold gvddepyn yio vo TPy Lo~
tonow0et.
14. H petatponn g yAvkong o€ 6-pmcpopikr YALKOLN and
v €£0KIVAGT" 1 LETATPOTN TNG 6-GMGPOPIKNS PPOVKTONG G
1,6-01pmc@opikn @povKTdln amd T POGPOPPOVKTOKIVAGT" O
GYNUOTIGLOS TOV TUPOGTAPLAIKOD OO TO PMGPO-EVOLOTVPO-
GTUPUALKO OO TNV KIVAGT TOV TUPOGTOPVALKOV.
15. To yoAaktikd 0&D givor éva 1oyvpo 0&0. Edv mapapeiver pé-
60, 670 K0TTOPO, Ha pewwdet to pH tov kvttdpov, to omoio Oa
UTOPOVGE VO 031 YNGEL GTNV OTOSIATAEN TV HVIKOV TPOTEIVOY
KO VoL EYEL OC ATOTELEGLOL TNV KOTAGTPOPN TOV HVIKOV 16TOD.
16. O GLUT2 petagpépet YAvkO(n 6tav 1 cLyKEVIp®ON TG
yAvkong oto aipa givor vyNAn, akpPodg N KOTACTUCT TNV
omoia To KUTTAPO, ff TOV TOYKPEUTOG EKKPIVOLV LVGOLALVT).
17. ®povktoln + ATP — 1-pwcpopikn epovktoln + ADP:
dpovkrokvaon

1-®oceopiki) ppovktoln —> 1-pmcopikn dtdpoévaketdovn
+ yAvkepardetion: AAdordon g 1-pocpopikng
PpovKTolng

Mwkepardeon + ATP —> 3-emc@optkn YAVKEPUASEHON
+ ADP: Kwdon tov tprolov

To xvplo Prpa eréyyov g YALKOALOTG OV KOTOADETAL Ol
™ QOCPOPPOVKTOKIVACT] TOUPUKAUTTETOL OO TIG TPOTYOVLLE-
veg avtidpaoelc. H yAvkdivon Ba mpoywpel katd pn ereyyope-
VO TpOTO.

18. () A,B- (B A (y) A- B) A (¢) B- (c0) I (D) A- () A
(0) kavéva: (1) A (k) A.

19. (o) 4 (B) 10- (y) 1+ (8) 5- (¢) 7* (01) 8- (§) 9- () 2- (6) 3
(v 6.

20. Xopic v woopepdon tv tpolmv, ndvo va and To pLopto
TOV TPLOV avOpaK®V Tov Topdyoviol ard v oAdoidon Oo
umopovace va ypnoyoromel yio v topoywyn ATP. Movo dbo
uoplo ATP Ba mapdryovray amd tov petoforiopd kabe popiov
yAvkong. AAAG Yo va oynuotiotel 1 1,6-31p®c@opikn ¢pov-
Ktodn, T0 VIOGTPp®L TG AAdOAGSNG, Ba eEakolovBovcay va
ypewalovtar 6vo popra ATP . H kabapn| mapoywyn ATP Ba vjtav
undevikn, o wopaymyn oo dogv eivar copfat pe ™ fon.

21. H yAokdln eivar avtidpaoTikny S10TL 1| LOPQT TNG AVOLXTNG
aAvcidag mepléyet o oASELSKN OpAdaL.

22. (0) H ofuovon givar 6to pebuiikd dtopo avhpako tov mo-
pooto@LAkoV. () 5 mCi mM. H 1d1ki dpaoTikOTNTO HELD-
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VETOL GTO MO EMEWN 0 0POUOG TV YPOUUOHOpImY TOV TPOi-
6VT0oG (TVPOCTAPLALKOV) glval 0 SUTAGGL0G EKEIVOL TOV oMU~
GUEVOL VTOGTPMUATOG (YAVKOL).

23. (o) TAvkoln + 2 P; + 2 ADP — 2 Tahoktikd + 2 ATP.
(b) AG = —114 kJ mol ! (27,2 kcal mol ™).

24. 3,06 X 10°°

25. Ot ovykevipdoelg wooppomiog ¢ 1,6-01pmcpopikng
@pPovkTOlNG, ™S QOOEOPIKNG dwdpo&vakeTdvNg, Kol TNg
3-pooptkng yAvkepardetong eivar 7,8 X 104 M, 2,2 X 10
M kot 2,2 X 10* M, avtictoyyo.

26. Ko ta tpio dropa dvBpaka tov 2,3-BPG givor onpoacpévo
pe “C. To GTopo ToLV POGPOPOL TOV EIVOL GUVOESEUEVO LE TO
v3po&vMo otov C-2 givar onpacpévo pe 32P.

27. H gfoxwvdon amovsion cakydpov £xel yoaunAn Spoctikd-
mrta ATPdong 810t Ppioketonl og e otepeodidraén mov &i-
vou KatoAvTikd avevepyos. H mpocsdnin g EuAding kheivel to
avorypa petaéd v dvo Aopav tov evibpov. Evrovtolg, n &u-
AOln dev €yxet vdpo&upeBuikn opdada, Kol YU aVTO dev Umopel
Vo QOGPOPLM®OEL. AV’ 0vT0D, OC SEKTNG TNG POGPOPVAIKNG
opadag amd v ATP Spa évo popilo vdatog ot BEcn mov Kovo-
vikd Kotodopfavetot and v vépodupueduiikn opdda tov C-6.
28. (a) H mopeio g 1-pmcpopikng @povktolng oynuotilet
3-pmcPopIK YAVKEPAAGEHON.

(B) Hopoaxdpmtetor 1 QOCEOPPOVKTOKIVACT], TOV &ival &val
kabopotikd évlvpo ot pvbuton. Emmdéov, n 1-poocpopikn
@povkToln dteyelpel TV KIVAGT TOV TUPOGTUPVALKOV.

29. g KUTTOPIKES GUVONKEG, 1) AVTIGTPOPT| TG YALKOAVGTG €l
vat ToAD vooepYT dlepyacia. LT YAUKOVEOYEVEGT), 1| SUTTAVT
tov €61 popiowv NTP v kabiotd e&mepyn.

30. (2)2,3,6,9-(B) 1,4,5,7,8.

31. Toyaraktikd 0ED pmopei va 0Eedwbel Tepattépm £T61 dOTE
Vo TPOcPEPEL xpNoun evépyeta. H petatpomn avtov tov 0&€og
og YAvkoln dwatnpet o dtopa GvOpaka Yoo LEAAOVTIKT Kadon.
32. ¥t yAkOAvon, 0 GYNUATIGHOS TUPOGTAPLALKOD Kot ATP
OO TNV KIWWAOY] TOV TUPOCTAPULAIKOD EIVOL U OVTIGTPETTOC.
2T YAUKOVEOYEVEDT), aVTO TO PUE TOPUKAUTTETOL omd 60
avtdpacels: (1) tov oynpatiopd o&oro&ikov and TuposTaPL-
M6 ko CO, amd v kapPoELAGON TOL TVPOGTUPLAIKOD Kot
(2) tov oYNUOTIOCUO POGPO-EVOLOTUPOGTOPVAIKOD OO 0&0-
Ao&cd ko GTP amd v kapPfo&ukivaon Tov pmcpo-£VOLOTL-
pootapLAkod. O oynuatiopds g 1,6-31p®oEOPIKNG Ppov-
KTolng amd ™ POGPOPPOVKTOKIVAGT] TOPOKAUTTETOL OO TN
eoopataomn g 1,6-31pwcPopikng PpovKTOING 6T YAVKOVED-
yéveon, 1 omoio KoToAvEL T petoTponn g 1,6-01pwcpopt-
KNG ppovktoNG o€ 6-pwopopikn povktodln. Télog, o oymua-
TIGHOG NG 6-QWGPOPIKNG YAVKOLNG, TOV KOTOAVETOL OO TNV
€€0oKIVAON 6TN YAVKOALOT|, TOPOKAUTTETOL 0T T POGPOTACT
g 6-POGPOPIKNG YALKOING, 0AAE LOVO GTO NTTap.

33. H avripponn pvbuion oto aAlootepikd Evivpa-kAedid
Ko oTig 0o mopeies. [apadetypatog xaptv, n PFK dieyeipeton
oo T 2,6-01pmc@opikn ppovktoln kot v AMP. To anotéde-
GO OVTAOV TOV oNUdTeV givorl avtifeto amd ekeivo g 1,6-61-
PG POpIKNG ppovktdine. Edv kot ot 800 mopeieg Aettovpyod-
ooV TV TOYPOVa, TO AmoTéEAESHA Ba TV £Vag HATOOG KOKAOG.
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34. O pdeg, katd T Sdpketo. TG ovomaons, eivat mhavo vo
napdyovv yoroktikd o&y. To yoroktikd o0&y eivar éva woyvpd
o0&V kot dev PTopEl VoL GUGGOPEVETAL LEGH GTOVG LG 1) GTO O~
pa. To Nrop aeapel 1o Yohoktikd o&D amd To i Kot To pe-
tatpénel o€ yAukodn. H yAvkoln propet va omerevbepwbel oto
aipa 1 va omofnkevtel mg YALKOYOVO Yo LEALOVTIKY Yp1oT.
35. H ylvkoln mov Bo mapayodtav oto frap dev Ho pmopovce
vo. d10xetevBet oto aipa. Ot 1otol mov Pacifovrar 6N YAvkoln
¢ YN evépyelag dgv Ba Aettovpyodcay KoAG EKTOC Kot GV O
opyaviopdc Aapfove yAokoln pe ™ StTpor).

36. H yAvko(n eivar onuovtikn Ty eVEPYELNG KOl Y10 TOVG
00 16TOVG, KOl OLGLUOTIKG 1 HOVOOIKY TTNYY| EVEPYELNS Ylo.
TOV EYKEPUAO. ZVVETMC, 01 VO aTol 1670l dev Ba Tpémetl moté
va amelevBepdvovy yAokdln. H amelevfépwon g yAukding
eumodileton and Vv amovsio TG POGPATACNS TG 6-POGPO-
prng YAukodng.

37. 6 NTP (4 ATP ko1 2 GTP): 2 NADH.

38. (o) Kavéva- (B) kavéva- (v)4 (2 ATP ko2 GTP)- (8) kavéva.

39. Eaqv amopokpuviei n apvouddo amd v alovivn Kot To
ACTOPAYIVIKO, oyNUaTilovTol To KETOEED TUPOGTAPLAIKO KO
o&aro&ko, avtictorya. Kot ta dvo autd popia eivor cuetatikd
G mopEing TNG YAVKOVEOYEVEST|G.

40. (o) AvEavetar (B) av&avetar (y) av&avetar (8) pewm-
VETOL.

41. H 2,6-01pwo@opikny @povktoln, Tov vadpyel o€ HeYain
GLYKEVTpOON OTav M YAvkOdn givar apbovn, KovoviKd avo-
GTEMAEL TN YAVUKOVEOYEVEGT LE TO VO TaPEUTOSILEL TN PGP~
téon ™mg 1,6-51pmc@opIKNg PpovKkTONG. Xe QT TN YEVETIKN
SwTapoyn N eooeoTacT gival evepydc aveEaptnta amd TO EMi-
nmedo g YAvkolng. Emopévac, avédvetal n avokOKA®GN TOV
VTOGTPOUOTOS. XVVETMG, TO emimedo TG 1,6-01pm@opikng
@povkTolng elvat YounAdTEPO 0md TO Kavoviko. Zymuotileton
MYOTEPO TVPOGTAPLAIKO Kot TGt Tapdyetan Arydtepn ATP.

42. Qo mopepnmodicTovy ot avtdpdoels (B) kot ().

43. Aev Ba vrap&ovv onuacpévol avhpakes. To CO, mov mpo-
61i0eT0 6TO TVPOGTAPLAIKS (TTOV GYNUATIGTNKE OO TO YOO~
KTIKO) Yo va. ToporyOel 0£aho&IKd YAveTat e TN LETOTPOTT TOV
0&aA0&IKOD GE PMCPO-EVOLOTVPOGTAPVALKO.

44. H xoBapn ovtidpacn Tapovsio apcevikmdovs givat

3-pwopopikn YAvkepordeton + NAD* + H,O ——>
3-pmopoyivkepikd + NADH + 2 H*

H ylvkdivon mpoywpel mopovsio apoevik®@dovs, aAld xdve-
tat n ATP mov kavovikd oynportiletot Kotd Tt LETUTPOT TOL
1,3-31pmopoylukepikod o 3-pmcpoyivkepikd. Etot, to apoe-
VIKOOEG amocvlevyviel TNV 0&eidwon oo T POGPOPLAIDOT
oynuoatifovtag £va ToA) aoTafég 0KVAO-UPCEVIKMOES.

45. To mopdderypo avtd deiyvel ) Swopopd peta&d g oroi-
YEIOUETPIKAS KOL TNG KATOAVTIKAS YPNOLOTOINoNG £vOS popiov.
Edv ta kdtTopo xpnoyonolovcay otoxelopetpikd to NAD™,
KaBe popd mov Ba TapaydTay yohokTikd Oa yperaldtav Eva vEo
popo NAD*. Onwg Ba dovpe, n ouvBeon tov NAD* yperdleton
ATP. And v GAAn pepid, av to NAD' mov petatpénetol og
NADH pmopet va avaxivklwbel ko Eavoypnoyonombei, pio

HIKPY TOGHTNTO TOL HOPIOv UTOPEL Vo TopAyeL T HeYOADTEPT
TOGOTNTA TOL YOAUKTIKOV. AvTtd cupfaivel HEcH oTaL KOTTAPOL.
To NAD" avaysvvator omd v ofeldmon tov NADH ko emo-
vaypnowonoteitatl. ‘Etot to NAD™ ypnoyonoteiton katahvTikd.
46. Ag mdpovpe v e&lowon 10oppomiog TG ASEVOAKNG Ki-
véiong:

K., = [ATP] [AMP]/[ADP]* (1)

[AMP] = K., [ADPJ/[ATP] (2)

YnevOopileton 6t péca oto kuttapo [ATP] > [ADP] > [AMP].
Kobdg ypnowonoeiton n ATP, po pikpn eEAdttoon 6t cuyké-
VIp®OoN G Oa £XEL OG OTOTELEG AL pioL LEYOADTEPT) TOGOGTLOOL
avénon g [ADP], 81611 1| GLYKEVTPOOT| TNG Elval peyakvTepn
a6 ekeivn g ATP. Avti n peyakotepn mocootiaio avénon
g [ADP] Ba éxel g anotédecpo akOun peyoldtepn ovénon
g [AMP] 51611 1 ovykévipmon g oyeTiCeTan pe To TeETpay®-
vo g cuykévipoong ™ ADP. v ovoia, 1 e&icwon 2 dei-
YVEL OTL 1] TOPOKOAOVONGT TNG EVEPYELOKNG KATAGTOONG LEGH
™™g AMP peyebiver pikpéc aAlayéc oy [ATP], odnydvrog o
aVoTNPOTEPO EAEYYO.

47. H ovvBeon g yAvkoéing katd m StipKelo EVIovng Gokn-
oNG TOPEYEL EVAL KAAD TAPAOELYO GUVEPYAGIOG TV ECMTEPL-
KOV 0pYEAV®V GTOVG OVATEPOLS OPYaVIGHOVGS. Otay ot peg Gu-
GTOVTOL EVEPYA, TOPAYETAL YOAUKTIKO amd TN YAvkoln pe
YALKOAVGN. To YOAOKTIKO amehevdep®VETOL LEGH GTO OO KOt
amoppoPaTaL b TO NTOP, OOV UETOTPENETAL GE YAVKOLN LE
T1 YAUKOVEOYEVEGDT). TN GUVEXELN, ATEAELOEPDOVETAL 1] VEOGV-
viBépevn YAvkoln Kot TpoGAaUPAaveTaL omd TOVG UG Y0 To-
POYOYY| EVEPYELOGC.

48. Xt yAvkoveoyéveon M €6000¢ TEGGAPMVY EMTPOGHET®V
popimv pe vYNAd SVVOUIKO HETOPOPAG POOPOPIKNG OUAONG
aAMGCel T otabepd 1ooppomiog katd 10%2, Tpdypo mov Kobi-
GTA TN UETATPOTY TOV TUPOGTAPLAIKOD G€ YALKOLN Beppodv-
VOUKG €0VOODHEVT). XMOPIG aVTH TNV E0AYMYN EVEPYELNS, dEV
Oa Adppave xdpo 1 YAVKOVEOYEVEDT).

49. O unyaviopdg gival avaloyog pe eKEivov g 100UEPAONG
TV Qooeopik®v Tplolev (Ewova 16.5). Ipoympel péom evog
evolopécov eviodtong To evepyd kévipo Oa avapevotov vo
Nrav pwo yevikn Baon (avaroyn pe to Glu 165 oty wopepdon
TOV QOGEOPIK®OV TPLoldv) kot £va yevikd oD (avaroyo pe ™
His 95 otv 1copepdon tov @ocpopikdv Tploldv).

50. H yoloxtoln givat 6uoTtoTikd TV YAvKonpoteivay. [Tiba-
VO, M amovcio g odnyel 6Tov adOKIHo oyNUaTIond N Aet-
TOVPYio TOV YAVKOTPOTEIVOV OV EIvVOL AmapaitnTEG OTO Ke-
VIPIKO VeLplKO cvotnua. ['evikdtepa, to yeyovdg OTL TO GL-
prtopoto epeavifovral amovoio yolaktdlng deiyvel 0Tt pe K-
ooV TPOTO 1 yohaktoln elvon amapaitnn.

51. Xpnowonowovtag v e&icmon Michaelis-Menten ywo va
Bpodpe 1o [S] 6tav Ky = 50 mM ko V, = 0,9 V., Bpiokovpue
oTL e GuyKEVTpOoN vrootpdpatog 0,45 mM amodidet 90%
™G Ve Kato amd puoioloyikég cuvinkeg, to Eviupo ovcto-
OTIKA Aertovpyel He TNV V.

52. H 2,6-31pwo@opikny @povktoln otabepomotel v Kotd-
otaon R tov evlvpov.



53. () Mepépymg, to évlupo ypnoipomnotel g 36T POGEOPL-
KNG opadog v ADP mopd tnv ATP.

(B) Kot ot 600, n ATP kot 1 AMP, Aettovpyovv ©¢ cuvaymvi-
GTIKOL VOIS TOAELG TOV JOTN TG POGPOPIKNG opddag, Tng ADP.
Ipogavag, To £vippo amd tov P, furiosus dev avacTEMAETOL OA-
Aootepikd and tnv ATP.

54. (a) Edv kot ta dvo évlupa Aertovpyodoay tavtdypova, Oa
Aqupavay xdpo. ot akoAovdeg avTdpacels:

ATP 6—®wo(poplkn P
@POUKTOLN
Owogardon ¢
DwoPOPPOUKTOKIVACH 1,6-019pWOPOPIKAG
. (@POUKTOLNG
ADP 1,6-AlpwoPopIKA H,0

@POUKTOLN

To kabapd anotélecpo anid Oa nrav:

ATP + H,0 —> ADP + P,

H evépyeia amd v vdpodAvon g ATP Ba eppavilotav mg Oep-
potmea.

(B) Ovocwotikd, oyt T va Tapaydyel o kdkiog Bepuotnra,
Kot To dVo Evivpa Tpémet va etvor Aettovpykd v it oTryun
pécsa oTo 1810 KOTTOPO.

(v) Ta €ldn B. terrestris ko B. rufocinctus pmopet va deiyvouv
Aertovpyio péTaov KOkAov o€ kamotov fabud, 610t kot To, 500
évlopa givar a&loonpeiota evepyd.

(8) Oyt. A avtd 0 0moTELEGHOTOL OTAG POIVETOL OTLT) TOVTO-
APOVN SPACTIKOTNTO TNG POCPOPPOVKTOKIVACNS KUl TG G-
o@otdong g 1,6-51pmcpoptknig povktdlng dev givar mbavd
va ypnoonomdet yio va mapaydei Oeppomro oto oveTépm
€lom.

55. H ATP oapywd deyeiper m Spdon g PEK, 6mwg eival
OVOLEVOLEVO Y10L £VOL VTTOSTPOUA. Y YNAOTEPEG CVYKEVTPDGELS
ATP avactédiovv 1o évlupo. Iapdro mov M emidpacn avtn
potdletl mapdAoyn yuo Eva VTOGTP®LL, Bounbeite 6TL 0 GKOTOG
g YAukoAvong 6tovg pug givan va toapdyst ATP. Zuvenmg, ot
VYNAES GuyKevIpdoels ATP onuatodotovv 0Tt ot avayKeg o
ATP minpoivvtot kot 6Tt 1 YAUKOADGN TPEMEL VO GTOUOTHOEL.
Ext6c and vrootpopa, n ATP sivor kot aAhooteptkds avacto-
Aéag tng PFK.

Kegpdhaio 17

1. To oVumleypo TG TUPOGTAPLAIKNS CPLOPOYOVAGCTG KOTO-
Mgl TV akoovdn avtidpacn, cuvdEoVTag T YAVKOALOT pE
TOV KUKAO TOV KITptkov 0&E0G:

TMvpoctapuiikd + CoA + NAD' —— Aketoro-CoA + NADH
+H"+ CO,

2. H mupocta@uAikn apudpoyovaon KATaAvEL TV anokapo-
EuAlmon Tov TVPOGTUPVALKOD KOL TOV GYNUATIGHO TOV OKETL-
roMmoapudiov. H tpavoaketuAdorn Tov SudpoAmoikoD Koto-
Aet Tov oynuaticpd tov aketvAo-CoA. H apudpoyovdacn tov
S1IPOMTOTKOD KATOAVEL TNV OVAY®YN TOL 0EEWOMUEVOL ALTO-
ko 0&€oc. H kvéon mov elvat cuvdedepévn Le 1o GOUTAEY O
POGPOPVAIDOVEL KOl OTEVEPYOTOLEL TO GUUTAEYLM, EVO 1 P®-
GPOTAOT] UTOPOCPOPVLALDMVEL KOl EVEPYOTOIEL TO GOUTAEY LA
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3. H mopopwceopikr] Oetopivn mailer poro oty amokopPo-
&uiimon Tov TupoctaPLAKo. To Amoikd 0&0 (mg Amoapidlo)
petapépel Ty aketvAopdda. To cuvéviopo A déxetor TV oKe-
Tohopdada amd 10 Mmoikd 0&H Yo VoL GYNUATIGTEL TO OKETLAO-
CoA. Otav o&edmvertat o AMmoikd o0&y, to FAD déyetan to nie-
KTpdvia Kot o 16via vdpoyovov. To NAD™ déyeton niektpovia
oand 1o FADH,.

4. Ta kotorvtiké cvvévlopa (TPP, Mmoikd o0, FAD) tpo-
TOTOOVVTOL OALG avoyevvmdvTol o€ Kabe KOk Ao avtidpaonc.

‘Etot, pmopotv va nailovv poro oty enegepyacio ToAA®Y Ho-

plov TupocTaPLAKOD. XTotyelopeTpikd cuvévivpa (cuvéviuo
A ko1t NAD™) ypnoipomotovvtor o€ povo pio avtidpaon 310t
£lvol cLOTATIKA TV TPOTOVTMOV TG AVTIOPOOTG.

5. Tavmdrowra Pripata avoyevvovv 0Eedmpévo Mmoapidio, To
onoio amarteitan Yo vo EEKIVIGEL O ETOUEVOG KOKAOG avTIdpa-
cewv. Emmléov, n avayévvnon avti odnyel oty mapoyoyn
niektpoviemv vymAng evépyetag e ™ popery NADH.
6. To mheovextuata givol To. akolovba:
H ovtidpaon S1evkoAOVETOL UE TO VO £XEL TO EVEPYA KEVTPOL
Ge gyyvTnTO.
To avtidpmvta dev apnvouy to VLU0 £ OTOV GYNLOTL
6T€l TO TEMKO TTPOioV.
O 7eplopopds TOV AVTIOPMOVIOV EANYICTOTOLEL TNV OTTI®-
el TOL oQeileTan 6N S1dyLON Kot EAUYIGTOTOLEL TG TToL-
PATAEVPES AVTIOPAGELS.
‘O)a ta évlopa givar TapOVTa 6TIG CMGTES TOGOTNTEG.
H pvBion eivan mo amoterespatikn o101t to puOpicTicd
évlopo — Kwvdion kot 1 @ooatdon— tval LEPOS Tov Gu-
UTAEYLOTOG.
7. (o) Metd amd €vav yopo Tov KOKAOL TOL KITPKOL 0EE0G, M
onuavon epeaviCetal otovg C-2 kot C-3 Tov 0&aro&ko0. (B) H
onuoavon gpeaviCetar oto CO, kaTé TOV GYNUATIGUO TOV OKE-
TwA0-CoA amd 10 TVPOSTAPLALKO. (Y) MeTd amd Evav yOpo Tov
KOKAOL TOL KiTptkoD 0&€og, | onpavon eppaviCetat otovg C-1
kot C-4 tov o&oho&ucov. (8 kot €) H idio katdAnén pe v me-
pintoon (o).
8. (o) Extog amd ta évlupa tov KOKAOL Tov Kitptkol 0&Eog
OTOTOVVTOL 1] IGOKITPIKT AVAoN Kot 1 UnAk] cuvOdon.
(B) 2 Axetvro-CoA + 2 NAD" + FAD + 3 H,0 — o&aro&ikd
+ 2 CoA + 2 NADH + FADH, + 3 H".

(7) Oy1. Qg ek ToVTOV, TOL ONAAGTIKE SEV UTOPOVV VO. PEPOLV E1G
mépag v kabapn ohvheon tov 0&uro&ikod and aketvlo-CoA.

9. —41,0 kJ mol™ (9,8 kcal mol™)

10. Ta évlopo i evlopkd copmloka givar froloykoi Koradd-
tec. YrevOopiletar 0Tt évag KaTaADTNG SIEVKOADVEL [LoL Y1HLKN
avtidpaon yopic va mpokaAeitar poviun aAloimon ctov id10.
To o&aho&kd pmopet vo BewpnBel g Kataddg S10TL TPoGs-
dévetal o€ Lo aKETVUAIKT opdda, odnyel oTNv 0EEWB®TIKY 0o-
KkapPo&urioomn tov 600 aTOP®V AVOPOKO KOl OVOTOPAYETOL LLE
TN GUUTANPOON EVOG KOKAOV. TNV ovoia, T0 0&aAo&ikd (Kot
OO0 TOTE EVOLAUEGO TOL KOKAOV) Spa. ™G KATAADTNG.

11. H mopogmwcpopikn Oetalorovobeiapivny givar éva aviro-
vo petafoatikng kotdotaons. O daktdAog avToh ToV AVaAdYOL
mov TepLExEL Bgio eivarl apoOPTIoTOG, KOt £T61 LO1ALEL TTOAD [E TN
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UETAPOTIKY KATAGTOGT TOV KOVOVIKOD GUVEVIDHOV OTIC OVTL-
dpaoelg mov Katahvovtol omd T Oglapivn (1. 0 apoOPTIoTOG
GUVTOVIGHOG and TNV vVIpo&vatdvro-TPP).

12. (0) 6 (B) 10 (v) 1+ (8) 7- (&) 2- (o7) 8- (§) 3- (M) 4- (0) 5-
9.

13. H &\drtwon g mocdmtog tov O, Oo KoTaoTt)cEL ova-
ykaio TNV ovEnon g avoepoPlog YALKOALGONG Yo TOPy®YN
EVEPYELOG, OO YDVTOG GTIV TOPOY®YN HEYAANG TOGOTNTOS YOI
AokTikoV 0&€og. Katw and cuvinkeg katamAnéiog, Tapéyetat o
OVOGTOAENS TNG KIVAONG Yol VAL S10GOOAOTEL OTL 1) TVPOGTAPL-
MKT| apLOPOYOVACT| AEITOVPYEL GTO HEYIGTO.

14. (0) Onwg avaeépbnke kot 6Ty TponyovUEVT GGKNGN, TO
SYA®POEIKO AVAGTELAEL TNV KIVAOT] TNG TUPOGTOPVAIKNG CLPL-
dpoyovaong.

(B) To yeyovdg 611 M avacstodn g Kivdiong odnyei og Teplocd-
TEPN SPAOCT TNG QPVIPOYOVAGTG LTOINADVEL OTL 1] KIVAOT| LAA-
AOV OVOGTEALEL KATTOLO VITOAETOUEVT SpAo.

15. AketvloMmoopiono kot aketvlo-CoA.

16. Xtovg pg, 1o axetvAo-CoA mov mapdyetal omd 10 G-
UTAEYLLO. YPNCULOTOIEITAL Y10 TAPAYMYT EVEPYELNG. LVVETMG,
GALOTO. OV OglYVOUV 0L KATAGTOGT TAOVOL0 GE EVEPYELD.
(vynroi Adyor ATP/ADP kot NADH/NAD™) avaotéAlovv 10
coumieypa. To acBéotio g To oNua Yo, T GUGTUCT) TOL HVOG
(xo, ™G €K TOVTOV, TNG OVAYKNG Y10 EVEPYELR) dleyeipetl emiong
to évlupo. Zto rap, to akeTvAo-CoA Tov TPOEPYETAL OO TO
TUPOCTOPLAIKO Ypnoiomoteital Yo flocuvBetikong 6komovc,
omwe m ovvheon TV Mmapadv o&éwv. H wveovrivn, n opudvn
OV SNAMVEL TNV KOTAGTOGT GiTIoNG, dleyelpel To cOUTAEY L.
17. (o) AvEnpévn dpaoTikdTnTe. TNG KIvaions Ba £xel o amoTé-
AEGLO TNV ELATTMGN TNG SPUGTIKOTNTOG TOV GUUTAEYLOTOS TNG
TVPOGTUPLAIKNG 0LPVIPOYOVAGNG S1OTL 1] POSPOPLAI®OT ATd
TNV KIVAGT|, AVAGTELLEL TO GOUTAEY AL

(B) H pocpatdon evepyonolel 1o GOUTAEYUO [LE TO VO LPOLPEL
o eoo@optkn opdda. Eav peiwbei n dpactikdtnta g eo-
G(QUTAONG, 1 OPAGTIKOTNTO TOL GUUTAEYUATOG Eiong Oa ehat-
To0el.

18. Mg kdmotov Tpémo, Bo. pmopovce va elye Katamiel opoevi-
KOG amd v EePAOVIIGHEVN P 1| TNV TameToUpin TOiYOL.
Emniong, Oa pmopovce va giye eionvevoet aépua apoivn (AsH;)
a6 v tametcapio, N omoio o 0&EB®VOTAV GE UPCEVIK®-
deq. Xe kdOe mepintmon, T0 apeeEVIKM®IEG avEaTelle EVIDLO TOV
amotovy Mmoikd 0&H — 1dteitepa T0 GOUTAEY O TG TVPOGTO-
QLAMKNG 0PLIPOYOVACTC.

19. (0) 5 (B) 7- (v) 1+ (8) 10- (&) 2- (o1) 4+ (§) 9 () 3- (0) &
(v 6.

20. O xdKAog Tov Kitptkov 0&éog e&aptdtat and T otadepn mo-
poyn NAD™ wg ofedmticov, amodidovtag NADH. To O, dev
ypnopomoteitar moté omevbeiog otov Kokro. Qo1d60, 10 NAD™
avayevvatot Le TpocPopd NiekTpoviov 6to O, HEG® TG 0AVGT-
dag petapopds niextpoviav, omote o EAdenyn O, o Tpoxa-
Aécel v Todom ToL KOKAOL Adym EAdelyng NAD™.

21. H nAektpikn apudpoyovaon ivor to povo EvEupo Gtov K-
KAO TOV KITPpKOL 0EE0G OV EIVOL EVOOUATOUEVO GTN UITOYOV-
dplakn pepPpavn, yeyovog mov 1o kablotd cuVIESEUEVO e TNV
oAVGIda LETAPOPAS NAEKTPOVIMV.

22. (0) ZuyKpITIKA [LE TO VTTOGTPOUATOL, Ol GUYKEVIPMGELS TOV
mpoldvImV ot otadepn Katdotaon eival yopmiés. (B) T va
oynurototel 1o 0£0A0EIKO, 0 AdY0G TOL UNAKOV TPOg TO 0&NA0-
Ewd mpémet va glvan peyordtepog amd 1,57 X 10%
23.
Topmleypo
NG TUPOGTAPVAIKNG

5 .
IMupoctaguikd + CoA + NAD* HPLOPOYOVEOTS

axetvro-CoA + CO, + NADH

Kappo&urion tov

TUPOGTAUPVAIKOD
IMvpoctagpuikd + CO, + ATP + H,0 P .

ofaro&ucd + ADP+ P; + H

Kirpwkn

cuvBdon

O&aro&wd + axetvro-CoA+ H,O Kupwo + CoA + H™

Axovitdon
_

Kitpkod LGOKLTPLKO

Iookttpikn

5 .
Iookitpikd + NAD* _Lrgrovoon |

a-ketoyrovtopikd + CO, + NADH

XHvoro: 2 mupootapuiikd + 2 NAD* + ATP + H,O ——
a-ketoylovtapikd + CO, + ADP + P; + 2 NADH + 3 H*

24, Oa avéndel n cLYKEVIPOON TOL MAEKTPKOV Kot Bol ako-
AOVONGOVY TO O-KETOYAOLTAPIKO KoL GAAOL EVOIAUESO «OVOOL-
KO» oo 10 onpeio g avaostoAnc. To niektpikod Exet dvo pedv-
AEVIKEG OULABES Y10 TV QPLOPOYOVMOGT), EVED TO UNAOVIKO £XEL
pio.

25. H kappo&uidon tov mupootopuAitkod Qo mpémel va ei-
vat gvepyog povo Otav 1 cuyKEVTIP®Gn Tov akeTLA0-CoA &i-
vatvynAn. E€attiog prog averdpketog tov 0&odoéiko, edv dev
IKOVOTOLOVVTOL Ol EVEPYELNKES OVAYKES, 10MG GLGCMPEVETOL
axetvho-CoA. Kdto and avtég tig cuvinkeg n kapPfoéurdon
TOV TVPOCTAUPLAIKOD KOTOAVEL [0 AVOTANPOTIKY OVTIOPOoT).
EvaAlaxtikd, o oketoAo-CoA pnopei va cuocwpevbel eneidn
£XOVV IKOVOTOOel 01 EVEPYELOKES AVAYKEG TOV KUTTAPOL. XTNV
TEPITTOON AT, TO TVPOSTUPVAKS Ba petatpanel oe YALKON
KOl TO TPMTO P G€ OVTH TN LETOTPOTN EIVOL O GYNUATIGUOG
o&alo&ko0.

26. H evépyela mov amerevfepdvetot 0TV T0 NAEKTPIKO VAL~
YETOL GE POVUAPIKO deV givar ETOPKNG Y0l VO SOGEL TNV KIv-
mmpto dOvapn vy ) odvheon tov NADH oAl ivon emaprng
va avayayet to FAD.

27. To Kutpiko givar pio TprtoTayng oAKoOAN 1 omoia dgv pmo-
pei va 0&edmbel, 01011 1 0&egidwon amartel Evo. GTopo VOPOYO-
vou va agapedel amd ™V ahkoOAn Kot Vo ATORO VIPOYOVOL
va apapedei amd To dTopo avhpaka Tov eivorl cuvdedepévo e
™V aAkooAn. ‘Eva tétoto vdpoyovo dev vrapyet oto kirpkd. H
LCOUEPEIMON HETATPETEL TV TPLTOTOYT] OAKOOAN GE 1GOKITPL-
K0, T0 0omoio &ival po deVTEPOTAYNG OAKOOAN TTOL UTOpEl Vo
o&edwoel.



28. To évlupo Kwvéon TV SpOoPOVOVKAEOQITOV UETAPEPEL
po eooeopikny opdda ard v GTP (| onoovdnmote Tppw-
oQoptkd vovkreolitn) oty ADP cOppva e v aviiotpent
avtidopoon:

GTP + ADP GDP + ATP

29. H xwnmpuo. dvvoun g avtidpaong ivor m vépdivon
evog Beloeatépa. To akeTvAo-CoA mpounbevel Tov Beloeotépal
nov petatpénetal o€ KitpvAo-CoA. Otov vdpordetatl avtodg o
Oe100Tépag, oynuatiCeTol KITpikd G€ [ [T AVTIGTPETTH OVTi-
dpaon.

30. Emupénet oe opyovicpovs Onmg ta Ut Kot to. faktipio
Vol LETATPEMOVY TOL AT, HEG® TOV 0KeTVAO-COA, Gg YALKON.

31. Agv pmopolue va emiteAécovpe Kabapn HETATPOTT TOV Al-
OV g YAUKOL, €MEWN 0 HOVOG TPOTOG Y10 VO TEPAGOLV TO.
dropo avBpoko omd to Ann 610 0&uAo&iko (to Tpddpopo g
yAvKO6NC) givar péc® Tov KHKAOL TOL KiTpikov 0&€oc. Q6Td60,
TPOAO TOL 6VO ATOUO AVOPOUKO EIGEPYOVTOL GTOV KUKAO ®C
axetvho-CoA, dVo dropa avBpaxa ydvovioar wg CO, mpotov
oynurotiotel 10 o&oho&kd. ‘Etot, pohovott kdmowo dtopo év-
Opaka and ta AMnn pmopet va kataAnovv o¢ dtopa dvOpaio
61N YAVKOO, EVTOUTOLG, OEV UTOPOVLE VOL ATTOKTIGOVLLE LLLOL KOL-
Oap1| oOvOeon YALKOING 0o ToL Admn.

32. To axetvro-CoA Ba avaoteilel To cOumieypa. O petafo-
Mopds ™G YAvkolng og TupoctapLAko Oa emPBpaduvOel emet-
oM o axetvho-CoA Tpoépyetat amd o EVOAAUKTIKN TNYT.

33. To evolkd evdugpeso tov axetvAo-CoA mpocsPaiiel To
dropo avBpoxo g KapBovolopnddag Tov YAvoEuAkov yia vo
oynuatiost évav deopd C-C. H avrtidpoon ovtq powdlel pe
TN GLUTVKVOOT] TOV 0EAAOEIKOD [LE TO EVOMKO EVOLALEGO TOL
axeTVA0-COA TNV avTidpaoT Tov KATOADETOL OO TV KITPIKN
ovvletdon. To YAvo&uiikd mepiéyet £va GTopo VOPOYOVOL 6T
0éom g opadag —CH,COO tov 0&uAo&kod” Kot Tor dAla, ot
OVTIOPACELS EIVOL TOVTOOT|LLEG.

34. To Kutpiko givar £va GUUUETPIKO LOPLO. ZVVETDC, O EPEVL-
wntég vébesav 6Tt ot dHo opddeg —CH,COO™ mov mepiéyet Ha
avtipovoav pe tov idto tpomo. Eropévac, ya ke popro xi-
TPIKOV OV VPIGTATOL TIS AVTIOPACELS TOV ATEKOVILOVTOL GTO
povomdrt 1, Bedpnoav 0Tt Eva GALO poplo KiTpkov Bo avti-
dpovoe Omwe aiveral oto povordtt 2. Eqv avtd ftoav apdy-
pott oAnoeto, Tote HOVo M wior omd ™ onuaven Oa Empeme va
aviyvevbel oto CO,.

CHs
00— CO0~
00G S-CoA  HS-CoA OH
° " CO0~
E——
coo™ Co0~
C00™ CO0~
co,
CO0~ i
— O ~00cC
HO -
Ccoo
Movomnart 1
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CHs
[ ==
00¢ S-CoA  HS-CoA
0}
CoOo™
CO0™ CO0~
co,
Coo™
B ANy
HO' —
COO

Movomdt 2 (S6ev cupaivel)

35. Ovopdote A to éva dtopo vdpoydvov Kot B 1o dAro. Ymo-
0éote OTL éva éviupo deopevEl TpElS OUAdES aTOD TOV VITO-
otpopatoc (X, Y kot H), o€ tpeig cupminpopatikég 0éoeic. To
TopakaTo Suypoppo delyver Tig opdoes X, Y kot Hy deopevpé-
veg o€ Tpia onpeio Tov evibpov. Avtifétmg, ot X, Y kot Hy dev
UTOpovV Vo, deGHEVOBOVY GE AVTO TO €vePYO KEVTIPO VO OO
OVTEG TIC TPELS OUAOES PTOPOVV VO, decpevhov, Oyl OLMS Kot
01 TpELS. Xuvenmg, to H, kot Hy £xouv dtopopetikés «thyeoy.

Ot otepid un 16odvvapes opades, onmg ta. Hy kot Hy, dakpi-
vovtol oxedov mavta otig eviupikég avtidpaoels. H ovsia g
Srapopomnoinong Heta&d Tov opddwv avtdv givat 0Tt to £vivpo
GUYKPOTEL TO VIOGTPOUO GE EVOV GUYKEKPLUEVO TPOGOVATO-
Mopo. H mpocdeon oe tpia onuela, Omog gaivetar 6to oyé-
S0, amotehel Evav €0KOAN OTEWKOVIGLLO TPOTO Y10 VOL EMITEL-
¥0el évag cuYKeKPYEVOS TPOGAVATOMG OGS TOV VTOGTPDLLOTOC,
OL®G dev givat Kot 0 HOVOG.

36. (a) H mpng o&eidwomn tov Kirpikov amartei 4,5 pmol O,
ywo kéOe pmol KrTpicov.

CH,0, + 4,50, —> 6 CO, + 4 H,0

‘Etot, oo 3 pwmol kitpkod Oa katavorlmBodv 13,5 wmol O,.

(B) To kitpkd 0dNyNnce 6TV KOTAVAAMGT TOAD TEPIGGOTEPOV
o&vydvov mov propel amAd vo. Enyndet amd avt Kabovti v
o&eidwon tov kiTpkov. ‘E1ot, 1o Kitpikd SlevkOAvVE TNV KoTo-
vaioon tov O,.

37. (0) Amovcio 0peeEVIKOSOVG, 1| TOGOTNTO TOV KITPIKOD TTo-
péuewve otabepn]. [Tapovsio Tov, 1 GLYKEVIP®GT TOV KITPIKOD
peuwbnke, yeyovog mov vrodniwvel 6Tt avtd petaforicTnKe.

(B) H dpdion tov apoevikddovg dev petafdiretor. To Kitpkd
Ko T e€opaviCeta.

(y) To apoevikmdeg eumodilel v avoy€vvnorn Tov KITptkov.
YrevOopileton (oeh. 530) 011 TO 0PGEVIKMOEG OVAGTEAAEL TO
GUUTAEYLLO TNG TVPOGTAPVAIKIG OLPVIPOYOVACTG.

38. (a) H apywxn poivven dev emnpedletor amd v amovcio
NG 1GO0KITPIKNG AvAong, aAAd 1 amovsio owtod Tov gvEDOL
avaoTELAEL T AavOdvovso pdon TG LoAvVeng.



A30
AMANTHZEIZ ZTIZ AXKHZEIX

(B) Nou.

(v) M kptrikn B pmopovce var et 0T, Kotd Ty mopeia tng
OTOAELYNG TOV YOVISIOV TNG LGOKITPIKNG AVAONG, KOTOOTPA-
ENKOV HEPIKA GALa YOVIOlL KoL 1] AmOVGio QVTOV TV GAADY
yovidiov etvar ekelvn mov gumodiel ) Aavbdvovoa porvven.
Eravelsdyovtog to yovidlo g 160KITpikng Avdong ota Po-
KTpo. amd o omoia eiye aparpedei tibetan  KkpLTIKy VIO Ot~
oopnmon.

(8) H wokutpikn Avdomn diver T dvvatdtnta oto faxtipa vo,
6LVOEGOLY VOOTAVOPaKES TTOV Etvart avarykaiot yio T emPimon,
OTMG KoL GLOTATIKG VIUTAVOPAK®V TNG KLTTUPIKNG LEUPPEVIG.

Kegpdhaio 18

1. Ztig LupdGELg o1 0pYOVIKEG OVGIEG Eival TOGO dOTEG OGO Kol
déxtec nAekTpoviov. ZTnv avamvor, 0 60TNG nAekTpovimy etvorl
oLVNO®G Lo OPYOVIKT £VEOOT], EVD 0 SEKTNG NAEKTPOVI®V Elvorl
o avopyavn Vo), 0TS To aEPto 0&vuyovo.

2. Ot proynukoi ypnoiponotovy v Ej, dnhadn v T yio
pH 7, evd ot ynukoi xpnoyomotovv v Ey, dnhadn v Tiun
vy [H*] = 1 M. O toviopog onpoivel 0Tt 1 T OVOPEPETAL GE
TpoOTLY KoTtdoToon e pH = 7.

3. To avaywywod dvvopkd tov FADH, givar pikpdtepo omd
exetvo tov NADH (BA. ITivaka 18.1). Zvvendc, dtav ovtd to
niextpovio katoAnovv 6to 0&uyovo, omelevbepmveTal Al-
votepn evépyeta. Ot GUVETELEG OVTNG TNG S1POPAG efvarn OTL e
™ pon TV nhektpoviov ord to FADH, cto O, avtiodvral At-
yoTEPQ TPOTOHVIX OO O,TL [E ToL NAekTpdvIa omd To NADH.

4. H AG® g avtidpaong tov o&uyovov ue FADH, givar —200
kJ mol! (48 kcal mol™).

5. HAG® givon + 67 kJ mol™! (+16,1 kcal mol™) yo. tnv o&gi-
dwon and to NAD* xau —3,8 kJ mol™! (0,92 keal mol™!) yia
v oeidwon and 1o FAD. H o&eidmon tov niextpikov omd to
NAD dev eivor Ogppoduvapikdg eQKTy.

6. 'Evag o&edmtikdc moapdyovtog, 1| 0EE8mTIKd HEGO, dEXETOL
niextpovio g avtidpaoels ogedoavaywyns. Evag avaymyikog
TapAyovTag, avtifETOS, TPOGPEPEL NAEKTPOVID. GE TETOLES OVTL-
dpaoers.

7. To mupooTaPLAIKO gival SEKTNG NAEKTPOVI®V, GUVERMOG &i-
vat 10 0&e8TIKo Péco. Evd 1o NADH bivel niektpovia, omdte
elvat To avoywyko péco.

8. AG®' = nFAE}

9. H myf AE; tov 61d1pov pmopet va adhaEel pe odlayn Tov
nepAAlovtog 610 omoio Bpioketat TO WOV.

10. v, ¢, B, a, 5.

1L (o) 4 (B) 5+ (1) 2- (8) 10° (g) 3- (67) 8- () 9- () 7- (6) 1-
(v 6.

12. ()4 (B)3- (v) 1- () 5 (¢) 2.

13. Ot 10 povadeg 1oompeviov mpocdidovy 6to cuvévivpo Q
StdvtdonTo 6T0 VIPOPOPOo TEPIPAALOV TG EGMTEPIKNG LTO-
yovoplakng pepPpavne. Ta 600 dropa o&uydvov pmopovv va
TPGOEGOVV AVTIGTPENTA dVO TPMTOVIN KAOMDG TO HOPLO pLeTmi-
TTEL OO T LOPPT) KIVOVIG GTN LOPPT| KIVOATG.

14. Potevovn: 1o NADH kot 1 o&etdoavaymydon tov Lebhyovg
NADH-Q 0a etvor og ovnypévn popen. O1 vmoOAOITES GUVIGTO-

ogg Oa etvar o&edmpévec. Avtypokivn A: to NADH, n o&edoa-
vayoydon tov Lebyovg NADH-Q kot to suvéviupo Q Ba givon
avnypéva. Otvrdroneg cuviot®oes Oa eivar o&gdmpéves. Ku-
aviovyog pila: OAec o1 GLUVICTMGEG Do lvart avnyrEves.

15. Ta Topmioko I Oa frav avnypévo, eved ta Xoumioko I1,
TIT ko IV Ba fTov oedopéva. O KOKAOG TOV KITPIKOD 0EE0G
0o otapatovce 16Tl dev Oa viMpye TPdTOG Vo 0&edwbel To
NADH.

16. To avanvedcopa givar GALO éva mapdderypo TG xpNong
vrEppaKpopoplak®dv dopmv otn Proynueia. ‘Etot, tpia ov-
UTAOKO TTOV EIVOIL TOVTOYPOVE KO OVTALES TPMTOVIMV GLYXP®-
tilovton peta&d TOVG MGTE VO VIAPYEL L0 AKOMUN LeYOADTEPN
VIEPSOUN, EVIGYVETOL OVGLOGTIKA 1) OTOTEAEGUOTIKOTNTO TNG
PONG NAEKTPOVIOV 070 TO £VO GOUTAOKO GTO GAAO, TPAYLLOL TTOV
HE TN GEPE TOV 0ONYEL GE TO AMOTELEGUOTIKT AVTANGT TP®-
Toviov.

17. H apudpoyovdon tov nheKTptkol ival £€ve GLGTATIKO TOVL
Zoumiokov II.

18. PiCa vdpo&uAiov (OH-), vmepoleidio Tov vpOYOVOL
(H,0,), avidov tov covrepo&ediov (O,") Kot avidv Tov VIEPO-
Eediov (0,7). AVTa TOr LIKPG LOPLOL AVTISPOVV LE TTOIKIAAL [0t
KPOLOPLL, OTMG TPOTEIVES, VOUKAEOTIOW Kot pepPpaveg, dto-
TapAGGoVTaG T dopn Kol 1 AEITOVPYic TOL KVTTAPOUL.

19. H ATP avaxvkiovetat omd diepyocieg mov mapdyovv ATP,
OGN 0EEWBOTIKN POGPOPLAIOG.

20. (o) 12,5- (B) 14+ (y) 32- (8) 13,5 (¢) 30- (o7) 16.

21. (o) IMopepmodiCer T petopopd miektpovimv Koi v
avtinon tpotoviov 6to Topumioko IV. (B) Hopepmodilet  pe-
Tapopa niektpovimv kat tn cvvheon ATP avactélhovtog T
avtodlay ADP pe ATP 814 pé€cov g E6mTEPIKNG UITOYOV-
dprakng pepPpavng. (v) MapepnodiCer ) petapopd niextpo-
viov kot v avtinon npwtoviov oto Topmioko 1. (8) IMope-
umodilel ) ovvleon ATP ywpig va avaotéAlel T petopopd
niextpovimv, ekundeviCoviag m Pabuidmon cvykévipmong
apotoviov. (g) MHopeumodilel ™ petapopd niektpoviov Kot
mv avtAnon npwtoviov oto Zoumioko IV. (o1) [Mopeumodi-
(el peTopopd NAEKTPOVI®V KoL THV AVIANON TPOTOVIOV GTO
Xoumioko II1.

22. Av av&avetat Stopkmg 1 Pabpidmon cuyKEVIpmoNS TpmTo-
viov xopig ETAVEIGPOT TOV TPMOTOVIOV GTI UNTPO KOl GUVETO-
yopevn mopayoyn ATP, koo otryur 8o vadpyet toco peydro
0eT1kd NAEKTPIKO POPTIO OTOV SLOUEUPPAVIKO YDPO DOTE dgvV
Oa givar duvatov va aviAnbodv meploeoTEPE TPOTOVIO TPOG
TOV YMPO OLTO O TNV 0AVGIdA LETAPOPES NAEKTPOVIMV.

23. Ot VTOpHOVAdEG KIVOUVTOL TOTIKA AOY® TG OEpUIKNG TOVG
evépyelag (kivnon Brown). H Bobuidwon mpotoviov kabiotd
m de&loatporn Kivion o mhavi], S10TL vt 1 Popa TG TEPL-
GTPOPNG EXEL OG AMOTELESLLO TN PO NAEKTPOVIOV GTNV KOTEL-
Bvvon g Babpidwong tovg.

24. To dwvkhogEuiokapPoduptiono avTdpd eVKOAN [E TIC KO-
Bo&viopades. ‘Etot, ot mo mbavoi tov 6tdyot £ivat ot TAgvpt-
KEC 0AVGI0EG TOL aeTaPAyVIKOD Kot Tov yAovtoptkov. H peta-
tpomn Tov Asp 61 og aomapayivn pécw BeonkatevBuvopevng
petarraéryéveong Bo pmopovoe va efoAeiyel v kavoTnTa,
petafifaong tpwtoviov.



25. Av ta putoxovopla £(ouv EAATTOUATIKN Agttovpyia, TOTE O
HOVOG TPOTOG TOPUY®YNG EVEPYELNG Etvat 1) avaepdPia YAuKOAL-
o1, 1 onoia Bo 00N YNGEL GE GLGCDPEVOT| YOAUKTIKOV GTO OL[L0L.
26. Avn ADR dev pmopel va e16€A0¢gt ota pitoyovopia, TOTe N
oAvcida peTopopds niekTpoviov Bo GTApOTNOEL VO AElTovp-
vel 10Tt dev Ba LVITAPYEL SEKTNG Y10 TOV UETOCYNUATIOUO TNG
evépyeloc. Ouundeite 61t to NADH avootéddel opiopévo amd
T éviupo Tov KUKAOL TOL KITpkoy 0&E0g kot 0Tt to NAD™'
amotteiton and opketd tétown Evivpa. H yhvkdivon o oto-
HOTHGEL VO AerTovpyel Vo aepoPieg cuvOnKeEg MGTE TO TOPO-
yopevo NADH va gnavo&edwbel oe NAD* omd T yoAAKTIKNY
apudpoyovaon.

27. (a) Kavéva amotéreopa. Ta piroyovopla dev pmopodv vo
petaporicovv tn yAvkoln.

(B) Kavéva amotélespa. Agv vmapyouv Kadopo Lopla GTE Vo,
®Onbei n ovvheon ATP.

(v) H [0,] peudvetot d10TL To KITpKd givar Kadoipo popio yuo,
TO UTOYXOVOpLL Ko pumopel otn ouvéyetn va mapaydei ATP and
ADP xou P;.

(0) H avéiwon o&uydvov otopatd S10TL | OALYOUVKIVY avo-
otéMhel T oOvBeon g ATP, 1 omoia givar culevypévn pe ™
SpaocTIKOTNTO TG AAVGISNG HETAPOPAS NAEKTPOVIWV.

() Kavéva amotéleospa, yio Toug AOYous Tov divovTol eV HEPEL
6710 (9).

(ot) H [0,] pewdverar paydoic 6101t T0 GOGTNHA VOIGTOCTOL
amoovlevén kot dev ypetaletor mo ouvbeon g ATP o ™)
peimon g TpmToviokiviTng SVVaNG.

(0) H [O,] peidvetor aArd pe Bpadvtepo pubud. H potevovn
avaoTéAel To Zopmhoko I, aAld n mapovsio niextpikov Oo
EMTPEYEL 6TO NAEKTPOVIN VO E16EAD0VY 6T0 ZvpumAoko 11

(m) H avdroon o&uyovov otapatd d10tt 1o Zoumioko IV ava-
OTEAAETAL KO OAOKANPN M 0ALGION HETOPOPAS NAEKTPOViEY
dev pmopel va. Aertovpyncel AOY® KOPEGUOL TV GLVIGTOCHOV
™G TNV OVYHEVT] HOPOT| TOVG.

28. (a) O Ldyog P : O 160bton pe to ywvopevo tov Adyov (H/2
e") kot (P/H™). Emonuaiveron 611 0 Adyog P : O eivon tawtoon-
pog pe tov Adyo P: 2 e (B) 2,5 ko 1,5 avtictoyo.

29. To kvavidio pmopei va givar Oovatnedpo emeldn Tpocdé-
vetal otV TpLobevi) Lopen ¢ 0&E8A0NG TOV KLTOYXPOUATOG
Kot £T61 AVoGTEAAEL TNV 0EEWBMTIKY pwo@opLAincn. H vitpm-
NG £vOoN LETATPETEL TN GLONPO-ALOGPALPIVY) GE GLONPL-0iL-
poceopivn, 1 onoia exiong TPOGIEVEL TO KLAVIOD. ZVVETMG, 1
Snpr-ooceapivn ovrayoviletar pe tnv 0&glddomn Tov Kuto-
YPOUOATOS € Yol TO KLOido. O avTayovicprog ovtdg eivat Bepa-
TMEVTIKA OMOTEAEGHATIKOG EMEON 1 TOGHTNTO TNG GLONPL-CILULO-
copivng mov pumopet va oynpatiotel yopig va dwatapaydei
HETAPOPA TOV 0EVLYOVOV glvar TOAD PEYOAVTEPT OO TV TOGO-
T TG 0&EWAGTG TOV KLTOYXPMHOTOG C.

30. M tétota BAGPn (mov ovopdleton cbvdpopo Luft) Bpé-
Onke o i yovaika 38 etdv 1 omoio dev umopovGE Vo KAVEL
S0VAEEG TOVL OmaLTOVGaY PEYAA COUOTIKY doknon. O Boct-
KOG HETAfoAKOS pOUOG TG HTAY SITAAGLOC TOV PVGLOAOYIKOD,
1 Aertovpyia Tov Bupeoeldong OmS NTaY PLGLOAOYIKY]. Mia Pi-
oyio poog €de1ée OTL Ta PIToyxOvOpLd g glyov peydAn moki-
hopopeio kot oyt TV TLTIKY PLGLOAOYIKY doun. Broynuukég
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perétec mov Eywvav ot cuvexewd £3e1&ov 0TL 1 0&eldmon Kot 1
QPOGPOPLAIMOT eV NTOV GTEVH GUVOESEUEVEG GE AVTA TA UL~
toxovdpuo. ‘Eva peydho moc06To TG EVEPYELNG TOV KOAVGILMV
popiov oty acbevi avth petatpendtay o€ Bepudmmro Kot oyt
oe ATP.

31. Hiocopepdon tov @oc@opik®dv Tplol®dV LETATPETEL TN PO-
o@opikn dwodpoévaketdovn (éva ev duvdpel adié&odo evod-
HEGO) 6€ 3-pmGPOPIKT YAVKEPAASEDON (KVPLO EVOIAUESO TG
YAVKOAVTIKNG TTOPELQG).

32. Avtdg 0 avaotoréag (0TS Kot 1) avTipvkivn A) mopepuno-
diler v avaywyn Tov KuToXpOpaTOG ¢ 0o To QH,, dnhadn to
onueio doTAOP®ONG.

33. Av emrevyfei amocvlevén g 0EEWMTIKNG POGPOPLAI®-
ong, tote dev Ba mopayei kaboAov ATP. e o pétoun amdmet-
pa. tapoy@yng ATP Oa kataval@Bovy moAhd kavoipo popto. O
Kivduvog eEAAOyeDEL 6T 000N, Meyding éktaong anocvlevén o
npokoAécel avenavopbwteg PAGPes ota dpyova ekeiva, OTOG O
EYKEPOAOG KOL 1] KOPOLA, TOL EYOVV LEYOAEG OTOLTHOELS G 0EEL-
SOTIKT POOPOPLAIDG, e GLUVETELEG Y10 OMOKATPO TOV OPYOVL-
oud. H evépyeia mov drapopetikd Oo petaydtov wg ATP topa Oo
petotponel og Ogppdmro. o va Stoatnpnei n Oeppokpacio tov
copatog Ho Enpeme 0 0pyavVIGUOG VO WOPDGEL TEPIGGOTEPO, OV
Kot 1 01 1 diepyacio g epidpwong e&aptdptaon amd v ATP.
34. Av ot ADP kot ATP dev pmop€couv va. avtalAoyodv HETO-
&0 unTpog Kot dapepfpovikod xopov, n cuvlacn g ATP Oo
GTOUATAOEL V. Aettovpyel, d10TL Bo amovotdlel To VITOGTPMUA
g, N ADP. H Bafuidwon cvykévipmong mpmtoviov Oa yive
1060 PEYOAN, DOTE M EVEPYELD TOV OMELELOEPDOVETAL OO TNV
oAvcida peTapopdc nAekTpoviov dev Ba eivol emapkng Yo vo
avtAnoel TAéov mpmTdvia EVAVTIO 68 TOG0 VYA Baduidwon
GLYKEVIPOONG.

35. Na mpocbécete Tov avactorén Le 1 xwpig Tov amocvlev-
KTN KoL VoL TopoKoAOLONGETE TNV KATAVAA®MGT 0EVYOVOL. AV 1|
tedevtaio avéndel Kot TaAL, TOPOLGIN TOL OVALGTOAEN KOL TOL
amocvlevKTY|, TOTE 0 AVvaoTOAENS Spa. 6T cvvBdon g ATP. Av
0 0mocLLEVKTNG OgV €XEL TO TOPAUIKPO ATOTEAEGLLO 5T Opdion
TOV aVOGTOAEN, TOTE O TELEVTAIOG TPETEL VAL 3P GTNV BAVGIdN
UETAPOPAG NAEKTPOVIDV.

36. Kotd méoo mbovotta, e 0oL pug €(0VV UEYOADTEPES
EVEPYEIOKES AMALTNGELG, WO04TEPA KOTA TN SLIPKELDL AOKNONG,
0o ypeaotei tepiocdTepn ATP. AvTég Ol 0moTNoES HETOPPA-
Covtal 6g meplocOTEPES BEGELC Y10 0EEBMTIKT POGPOPLAIMGT,
GUVETMG TEPLGGOTEPES OKPOAOPIES.

37. To katdhowro apywivng, pe to Oetikd tov poprtio, Oa emd-
YELTNV 0mEAeVBEPOOT TPOTOVIOL 0T TO OOTOUPOYIVIKO, GTODE-
POTIOLMVTOG TO TEAELTAIO GTNV APVITIKG POPTIGUEVT] LOVTIGHE-
V1| LOPOY| TOL.

38. 4-4,7.

39. H ovvbdon g ATP Oa avtioboe TpoTOVIQ TPOG TNV OVTi-
Oen katevBuvorn véporvoviag ATP, wote va Swoutnpnbel m
mpwtoviokivnn dvvoun. ‘Etorn cuvBdon Ba Asttovpyoloe g
ATPaon. Yrapyovv pepikég evoei&elc mov cuvnyopovv 6To 0Tt
ptoy6vopla mov €xovv vrootel PAAPN Asrtovpyoldv pe avTOV
TOV TPOTO, TOLAGYLGTOV Y10l AlY0, S10TNp®VTOS £TGL TV TPOTO-
viokivntn dvvapn.
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40. XZvpPodiCer pe v vrobeon OTL T0. EAATTOUOTIKG UITO-
¥6vopila iowc mailovv Kamoov poOO TNV EUPAVIOT TNG VOGOL
Parkinson. Zvykekpipévo, Log TOPOTEUTEL GE EUTAOKT TOV ZV-
pmiokov 1.

41. To emmAéov apvntikd eoptio otv ATP og oyxéon pe v
ADP dwaoroyet v tayvtepn petatdmion g ATP amd ™ -
TOYOVOPLOKN UNTPa TPOG TO EEMTEPIKO. AV 1) SlopOpd 6TOL POp-
tio peta&d ATP kow ADP petpraldtav eEortiog g mpdodeong
og autég Mg?*, tote 1 ADP Ba popovoe va, avtayoviletor v
ATP ywo petatdémon 610 KuTTopOTAAGHLAL.

42. Otav 0An n dwbéoun ADP éyer petatpanel oe ATP, tote
cuvBdon g ATP dev éyel mhéov medio dpdong. H Pabpidwon
GUYKEVIPMOONG TPOTOVI®MV YIVETOL TOGO HEYAAN OV deV apKel
1 evépyela amd TNV 0EEIBMON NMAEKTPOVIOV TNG OVOTVEVGTIKNG
0AVGidaG Yo vo avtAnBovv Tpotdvia evavtio ot Padpidwon.
H petagopd niextpoviov HEIOVETOL GTO EAAYIGTO, KOl GUVE-
TAOG LEWMVETAL ETIOTG 1 KATOVAA®GT 0EVLYOVOV.

43. H emidpaomn ot Pabuidmon cuykévipoong tpmtoviov &i-
vou 1| idw o€ k@O TepinTwon.

44. E€oyoyn ATP amd m pntpa. Ewcayoyn eoopopikod ot
piTpa.

45. @uunbeite and tig suNTGELS Y10 TIG EVEVHOKATOAVOUEVES
avtdpdoelg 0t n katevhouvon pog avtidpaong eEoptdtol omo
™ AG g avtidpaong, dnradn ™ dtapopd erevbepng evépyetag
peta&d avTdpmvTov kot tpoidoviwyv. ‘Eva éviupo katodvel v
EMTAYLVON TNG AVTIOPACNG TOGO OO UPLeTEPH TPOG Ta HeELd
060 kot avtiotpopa. H vdpdivon g ATP eivon depyn, cuve-
TG M oLVOEon Ba KATAADGEL TV VIPOAVTIKY| AVTY AVTIOPOON.

46. Ot KLTTOPOTAUGHOTIKES KIVAGES Ba elyav £TG1 TAEOVEKTL-
K1 TpocsPacn oty e€ayopevn ATP.

47. To opyavikd o&€a 610 aipo amoTeAovV evoeifels 0Tl ot
TOVTIKOL KOADTTOUV £VOL LEYOLO LEPOG TV EVEPYELOKMDV VO
YKOV TOVG HEG® avaepofiag YAvkoAvong. To yohaktikd givor
70 TEMKO TPOidV TG avoepdPiag yhvkodivene. H alavivn givor
N CUIVOUEV LETOPOPIKT LOPON TOV YaAoKTIKOD. O oynuoti-
opoG adavivng mailel pe T GEPA ToV POAO GTOV GYNUATIOUO
NAEKTPIKOD, TO OO0 TPOKVATEL OO TNV OVIYHEVT KOTAGTOON
TOV [TOXOVOPI®V.

NADH NADH

Acmapayvikd  OEaNo€ikd \ MnAikd \ Doupapikd

FADH, #

HAekTpikd

MNMupooTaguAikd
7 Ahavivn
TalakTIkO

H taydmta pong nhektpoviov oty oAvcido HETAPOPAS Nhe-
KTpOViV HEIDVETOL SIOTL 1] ECMTEPIKT HTOXOVIPLOKN LepUPpd-
vn vreprordvetat. Xopig ADP mov pmopei va deytel tv evép-
YEWOL TG TPOTOVIOKIVITNG dUvaUNG 1) LEUPPEVN TOADVETOL TO-
GO TOAD MOTE TO TPWTOVIO OV PTOPOVV TAEOV VoL avTANO0HV.
H nepiooeia H,0, mbavidtota opeiretar 6to yeyovog o6t pila
oV coVTEPOLELBIoV Elval Tapovoa 6e VYNAOTEPES TOV KOVO-
VIKOV GUYKEVIPAOGELS EMEWN TO 0ELYOVO dev Umopel TAEoV va
avoyOel omoTELEGHATIKA.

0, + 0,"+ 2 H*—> 0, + H,0,

[pdyparti, avtoi o Tovtikol epeavifovv detypata 0EEWMTIKNG
BAGPNG TéTO10G PUOTG.

48. (o) Burropiveg C ko E.

(B) H doxknon emdyel ™ ocdvBeon g S1GHOVTACNS TOV GOL-
nmepoeldiov, n omoia petatpénet i ROS g vrepoleidio tov
V3POYOVOL Kot aEPLo 0EVYHVO.

(y) H amdvinon og avtd 1o gpdtnuoe dev givar TApog kabo-
popévn. Ot dvo mbavotnteg givar 0t (1) N KATAGTOAN TOV
ROS and 11¢ Prrapiveg meplopilel v EKQpacn TePIGGOTEPTG
dtopovtdong tov covmepoeldiov kat (2) pepikés popeég ROS
UTOPEL VoL VoL ONUOTOSOTIKA HOPLO. TOV OITOLTOVVTOL YloL TN
S1€yepon TV TOPEDV TOV givat gvaichnTteg 6& VGOVAIVY.

49. (o) H DNP elvan évag amoovlevktng mov mopepmnodilet
™ ¥pNon g TpwToviokivitng dvvaung v tn cvvbeon ATP.
ZVVETMC, TO TOGOOTO KATAVIAMGNG TOV 0&VYOVOL aw&hveTat
(avTovoKA®VTOG £TCL TNV TOYLTNTO TG 0AVGIS0G UETOPOPES
niektpovimv), og o patoun tpocnddgio cuvsong ATP. Emet-
oM avaotéldeton 1 ptoyovoplokn ovvheon ATP, 1o m0cootd
g YAvkOAvong (0mmg petparat pécw ECAR) av&dveta o€ pia
mpoomdbeln va KaAeHovv ot Kuttapikég aviykes e ATP.

(B) Eme1d 1 yAvkoAvon avooTtéALeTOL TMOPO, dEV TOPAyETAL YOI
AOKTIKO KOL TO TOGOGTO NG £EMKVLTTOPIKNG 0&IVIoNG HEtdVe-
tot. Emedn eakorovbel va vrdpyet DNP, to o&uydvo cuveyilet
VO KOTOVOADVETOL e PLeYEAN TodTNTaL.

(y) 'Eva. Bacikd otddo otn yAvkdivon eivar 1 woopepeimon
™S 6-PGPOPIKNG YAVKOING Tpog 6-pwopopikn ppovktdln. H
2-6g0&uyiukoln dev pumopei vo vtooTel pol TEToo 1opEPEim-
on.

(8) H potevovn avaotélrel T pon niekTpoviov d1d LEGOL Tov
Zoumidkov I, 1 alvcida petapopdc niektpovioy topepmrodile-
TOL, KO 1] KOTOVAA®GT 0EVYOVOL GTAUATA.

50. (o) To nAektpkd o&eddvetor amd to Xopmioko II kou m
EVEPYELNL YPNOLUOTOLEITOL Y10 TV GVTIANON TPOTOVIV KOl T
GUVETOYOLLEVT] TOPOY®YN] TTPOTOVIOKIVITNG dVvVauNG, DGTE Vo
TPOKVYEL 6TN GuvEYELD ouvOeon ATP.

(B) H wavémta odvBeong ATP petdveton mépa moAv.

(y) Aot 0 6tdY0G pog Tav n nétpnomn g voporvong e ATP.
Av 1 TpocBNKM Tov NAeKTPKOV YvoTaY mapovaio ATP dev Ha
TPOYULOTOTOLOVVTAV KaBOAov avtidpaon, eéortiog tov ova-
TVELGTIKOV EAEYYOV.

(8) H petdhioén eiye modd pkpn enmidopoon oIy wKavoTnTo.
Tov gviVpov va vépoivet tnv ATP.

(e) YrodnAdvovuv dvo mpaypata: (1) n petdAiaén dev emnpéa-
og TV Katahotikn Béon oto évlupo, 10t | cuvBdon g ATP
elvar akoun og Béon va kataddel TV avtictpopn avtidpaon,
kot (2) n petdAracn dev ennpéace v TocoTNTo TOV EVEDLLOL,
S10TL 1060 01 papTLPEG 060 Kat ot acheveic £de&av mapdpoto
enineda evlupukng dpacTikdTToC.

51. H andlvtn dwpdpemon tov Betopwopopikov deiyvet Ott
oIV avtidpaon mov Katadvetat amd ™ cuvldon g ATP €xet
cupPel ovaoTpoPr| 6ToV POGPEOPO. AVTd TO OTOTELEGH Elvar
cupPatd pe ypoppikn 1 kat’ déova LeTapopd TG POGPOpL-
KNG opddag, n omoia mpoypatonoeital oe £va Kot povo Pi-
po. H dwoetypnon g dtopudpemong oty avtidpacn g Ca’*-



ATPdong katadetkvoel 600 avTidpacelg HETOPOPAS POGPOPL-
KNG ORLAS0G — AVOGTPOQT GTNV TTPATT, KL ETLGTPOPT| GTNV Op-
yun Stopdppwon ot devtepn. H avtidpaon g mpoympel pe
POGPOPVAIOUEVO EVOLIIKO EVOLAUEGO.

Kegpdhaio 19

1. Oha ta dropo GvOpako amd to omoio EILOCTE QTIOYIEVOL,
Kot Oyl povo ot vdéuTavOpaKes, gloépyovtal VIEAEL 6T Plo-
oeopo. HEGM NG dadikaciog g pmtocvvbeons. Emmiéov,
70 0&VYOVO OV YPELlOHACTE TAPAYETAL LEGH PMOTOCHVOESNC.
2. 2 NADP' + 3 ADP* + 3 P> + H* — O, + 2 NADPH +
3 ATP* + H,0O

3. (@7 B)5 (4 )10 () I (61 2- (O 9 () 3- (0) & (V6.
4. To dotocvompa II, o€ cuvdvooud e To GOUTAOKO TOPOL-
yoyng o&uydvov, tpopodotel v amerevdépwon o&vydvov. To
Kkévtpo avtidpaong tov Potocvotiuatog I amoppopd pwg ot
péyroto 680 nm.

5. H xatavalmon o&uydvov Ba eivor péytom otav to Pwtocv-
omuata I kot IT Aettovpyodv cuvepyiotikd. To o&uydvo Ha o~
poyOel amoteleopatikd dtov niektpdvia amd to otocvotna
1T yepilovv tig nhektpoviokég «Tpimes» oto Pmtosvatnua I, ot
omoieg dnpovpyndnkay 6tav 1o KEVIPO avtidopacns tov Pwrto-
ocvotpatog I potictke pe pog 700 nm.

6. To ®wtocvomua I Tapdyet peppedoéivn, n omoia avdyel To
NADP* e NADPH, 10 pécov avayoyikng ioyvos. To dmtoch-
omua I evepyomotel to cOumAoko payyaviov, Evo 0EEd®TIKO
HEGO OV EYEL TNV KAVOTNTO VL 0EEWOMVEL TO VEPD, TOPAYO-
VTOG NAEKTPOVIA Y10 TN PMTOGVLVOEST], KOl TOPAYOVTOS TPWOTO-
Vo OGTE Vo oynpatiotel fafpidmon GuyKEVIPOONG TPOTOVI®MV
kot vo. ovayfet To NADP™ kot to O,.

7. Ot potewvég avtdpdoelg Aappdvouy xdpa 6Tig HepPpaveg
tov Quhokoedmv. H avénon g emedvelng tov pHepfpovav
avéavet Tov aplipod Bécewv mapaywyng ATP kot NADH.

8. AvTd T0 GOUTAOKA ATOPPOPOVV TEPIGGATEPO PGS amd O,TL
éva KEVIpo avtidpaons kot povo. To PpOTOGLAAEKTIKE GL-
UTAEYHOTO JLOXETEDOVV TO POG GTO KEVIPO OVTIOPAoNG.

9. O &éktng eivar to NADP*. O 861tng eivor To H,O. dwtevn
EVEPYELQL.

10. H Babuidmwon goptiov, mov gival pio amd TG GUVICTMOGCES
™G TPOTOVIOKIVITNG SVVAUNG GTa pitoydvopla, E0VOETEPDVE-
Tl e TV €i0080 Mg 610V awAd TV HeUfpoavadv tov Bula-
KOEWMDV.

11. To pépro YAwpo@OAANG avBdpuNTO EIGEPYOVTOL GTO VOPO-
oo £0MTEPIKO TOV HEURPAVOV TV BLAUKOEWODV.

12. Tpotdvie anehevbepdvovtor pe v ofeidwon popiov
VAOTOG" TPOTOVLIN OVTAOVVTOL OO TO GUUTAEYLO. KUTOXPOLLGL-
TOV bf* TPOTOVIO OTOUAKPVUVOVTOL OO TOV GTPOUATIKO YDPO
pe v avayoyn tov NADP* kot g mAactokivovnc.

13. dotovia uikovg kopatog 700 nm €yovv evépyea 172 kJ
mol . H armoppoéenomn potevng evépyelog and 1o Potochotn-
po I odnyet oe AE; = 1,0 V. @ouunOeite 611 AGy = —nF AE,
omov F' = 96,48 kI mol™! V1. Kdtw and tpdtuneg cuvOnkeg, n
petafoin otnv eledBepn evépyeia TV niektpoviov etvor 96,5
kJ. Omdte,  amotekespatikdta givor 96,5 kI/172 = 56%.
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14. H pon niextpoviov amd 10 Potocvoma I 610 Dwtocv-
omua I glvar evéoepyn. o avt T pon mov dev givat Euvoov-
pevn Beppodvvopukd, Bo amotteito n katavalwon ATP, kdatt
mov Ba avarpodoe v Hrapén g poTocHVHESNC.

15. AE; = 10,11 V, kou AG®" = 21,3 kJ mol™! (-5,1 kcal
mol™).

16. (o) OAa Ta owocvotipato ypetdlovTon o eEMTEPIKN an-
YN EVEPYELOGC, O1OTL OAEG OL YNUIKES TNYES EVEPYELNG EIVOL TEMKA
neplopiopévec. H pwtoouvhetikn petatponn tov nAlakod pm-
T6¢ glvan éva TéTolo Tapadetypo EEwbev TpocbnKNg evépyelag.
(B) KéBe ddro. O Ap. Enok Oo emeonpave 0Tl Kot OVGIEG EKTOG
oo 10 vepd pmopei vo eivat H0TEG NAEKTPOVIMV KoLl TPOTOVIWV.

17. H DCMU avootéAlel T HETAPOPE NAEKTPOVIDV 6T GUV-
deon peta&d tov Gotocvemudtov I kot I1. Eival duvatov vo
vrapéel ékivon o&vyovou mapovoioc DCMU, av kdmolog te-
XVNTOG SEKTNG NAEKTPOVI®V, OIS 1] GLdNpL-Kuaviovyog pila,
deyBel nhextpovia amod to Q.

18. H DCMU 6gv mpdkettor va £yl KavEVO AmOTELEGHOL S1OTL
nmapepnoditel to Pmtocvotnua I, evd 1 KVKAMK POTOPOC(O-
puAioon ypnoonotel to Pwtocvomue I kot to copmAeypa
KUTOYpOUATOV bf.

19. (o) 120 kJ einstein™ (28,7 kcal einstein™)

B)1,24V

(v) 'Eva 9otovio pnkovg kopotog 1.000 nm €yt mepieydpevo
elevBepng evépyetag 660 kat 2,4 popuo ATP. Apa, amartodvot
kat’ gldyoto 0,42 pmtovia yo T ovvheon evog popiov ATP.
20. ¥mv amocTOo 0UTH 1 ovapEVOUEVN ToOTNTO Eivor évol
NAEKTPOVIO 0VE SEVLTEPOLETTO.

21. Emedn n andotaon duhactdletal, o puBudc petapopds o
npénel va petwbet katd vav tapdyovia 64, Sniadn og 640 ps.
22. Ot oakporo®ieg.

23. X100¢ gVKOPLOTES Kot 0L 6V0 depyacieg Aapfdvovy ydpo
oe e&eldikevpéva opyovidia. Kat ot dbo diepyasieg Bacilovron
€ NMAEKTPOVIL VYNNG EVEPYELOS Yo va Ttapaydyovy ATP. v
0&EBOTIKT] POOPOPLAIMGT TO NAEKTPOVIO, VYNANG EVEPYELNG
TPOKVITOLV OO TO. KOVGLLO KOt EEAYOVTOL MG AV ®YIKT 10)0G
ot popen tov NADH. 1 pwtocvvieon, ta nAeKTpoOvIa LY -
MG evépyelog mapdyovTal Pe T Opaon Tov (MTOC Kot Toryl-
devovtatl og avaywyikn woyxds ot popen tov NADPH. Kat ot
V0 depyacieg ypNOYOTOOVV 0EEIGOUVAYMOYIKES OVTIOPAGELS
yuoL T Topayoyn Pabpidmong cuykévipmong TpmTovimy, VG
ta. évlopa o omoia petatpémovy T Pabuidwon tpwtoviov ce
ATP glvor moAd mapdpota kot otig dvo dtepyacies. Kot oo 600
GLGTNHATA 1] LETAPOPA TPpOTOVIMV AapPdvel ydpa oe pepuPpd-
VEG EVTOG 0PYOVIOI®V.

24. Tlpémet va AaPoovpe v’ oy kat o NADPH 8ot ivon
puoplo vyming evépyeag. Buundeite and to Kepdhawo 18, 611
70 NADH 0&iCet 2,5 ATP av o&g1dwbel and v aAvcida peto-
@opag niektpoviov. 12 NADPH = 30 ATP. Aekaoktd popio
ATP ypnoyomotodvol Gpesa, omoTe AmaLTEITOL TO IGOSVVOLO
48 popimv ATP yuo ) odvBeon yAvkolng.

25. Téco 1 pwtochvheon 660 Kl 1) KLTTOPIKT avamTvor mov-
vtot and NAEKTPOVIC. VYNANG EVEPYELNG TO. OTOL0L PEOVV TTPOG
o o otafept) KATAGTAG. TNV KUTTUPIKT (VOTVOT| T NAE-
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KTPOVIO VYNANG EVEPYELNG TPOKVLTTOVV amtd TNV 0&EIdWOT K-
ooV ovoidv, onmg NADH kot FADH,. H evépyeid tovg ane-
AevBepavetat katd TNV avaywyn o&uydvov. Ztn emtocvvheon,
To. NMAEKTPOVIC. VYNANG EVEPYELOG TOPAYOVTOL LE TNV ATOPPO-
PNOT POTEWNG EVEPYELOG, Kl Bpickovv atabepdtnta oto Pw-
toovotnua I kot eeppedoéivn.

26. To niextpdvia péovv b pécov tov Pwtocvotipatog 11
dpeco mpog ™ onpr-kvaviovyo pila. Agv amoitovvtor GAG
prpota.

27. (o) Ogropedolivn.

(B) To évlvpo-paprupog dev emmpedletol, 0AAG TO TOXOVIPL-
a6 EvEupIo OV TEPIEYEL TNV VIOUOVAIA Y aTd YADPOTAACTES
aLEAVEL TN SPOUCTIKOTNTA TOV HE TNV aOENGT TG GLYKEVTP®-
ong DTT.

(y) H avénon ftav akoun peyoldTepn e TNV TOpOVGIo TG
Bel0pedolivng. H Betopedolivn givar to puoikd avaymykd pé-
cov Yo 0 £vEDHO TV YA®POTAAGTAOV, OTOTE KOl AELTOVPYEL
axopn o amotehecpotikd omd v DTT.

() Daiveron 0Tt TO TETLYAV.

(e) To évlopo vmokertor Ge pubUIoN HECH NG KATAGTAGNG
o&g1doavaymyng Tov. T QUTIKA KOTTOPO, 1) avnyuév Ogtope-
do&ivn mapdyetar and to dotocvotua I. Apa, to Eviupo givor
gvepyo otav deayetol poTocHviea.

(o1) Kvoteivn.

(0) Tpomomoinom pe 6TOYX0 GLYKEKPIUEVN Opada, 1| petaAAadt-
véveon o€ cuykekpluévn Béon.

Kegpdhaio 20

1. O kdKhog Tov Calvin glval 10 TPOTAPYIKO HECO TNG LETO-
tpomng tov agpiov CO, cg opyavikn VAN — dnAad1], Propopio.
OvoaeTIKG, KATow oTlyu 6to Tapehdiv, k6O dropo avOpa-
K0 6TO GO0, 6o OmMABe pécw g rubisco kot Tov KHKAOL TOL
Calvin.

2. To awTOTPOQE. UTOPOVV VO YPNGLUOTON|GOVY THV EVEPYELQ

TOL NAOKOV POTOG, H10&€id10 ToV AvOpaa Kot vEPD Y10 VoL GUV-

0¢c0vv VéUTAVOPOKES, 01 00101 HITOPOVY KATOTLY VO GUUUETA-

oxovv o€ KataPolkéc 1 avafolkég depyacies. Ta etepdtpo-

(O, ATOLTOVV YN KG KOO0 KOl Ao, EVIEAEL, £E0PTAOVTAL OO

TO. QVTOTPOPQL.

3. Aev mpoxertan ovte Yo LopePES OVTE Yo LUOTIKES OVTIOPA-

celg. Oplopéveg POPES OmOKAAOVVTOL CKOTEWEG EMEWN Ogv

e€aptdvToL GPec omd TO QWC.

4.

Kvkhrog Calvin Kvkhog Krebs

Mntpa

Xnueta tov dvOpaka yio
0&edMTIKN POGPOPLAIOON

ZTpdpa
Xnueta tov dvOpaka
Y. @®TocvHVOESN

Kabnrover CO, Amelevbepdver CO,

Amontei nhexTpovia Mapdyet nhextpovia
vyming evépyetag (NADPH) vymnig evépyetag (NADH)

Avayevva v apyikn Eveoon Avoyevva v apyikn Evoon
(1,5-019pwcpopikr| ppovrdln) (0&aho&kd)

Amnoutel ATP
ITepimhokn ctoyelopeTpio

[opdyet ATP vy GTP
AT\ oToyglopeTpia

5. (o) 3-®wcpoyrukepikd. (B) To GAha péEAN TOL KOKAOL TOV
Calvin.

6. To otédio 1 givar n kadniwon tov CO, pe 1,5-dtpwcpopt-
K1 ptPovAddn kot 0 emakdlovBog GyMUATICUOS TOV 3-POGPO-
yAvkepkov. To otddio 2 givar | LETOTPOT UEPOVG TOV 3-P-
6@oyAvKepKoD o€ e£06(N. To otddio 3 givon | avayévvnon g
1,5-01pmacpopikng ptovrolng.

7. KataAvet pua kpioyn avtidpoor, oAAd eivol Todd avamote-
AECLOTIKT. ZUVETMG, XPEOLETOL GE LEYOAEG TOGOHTNTES YOl VO
Eemepdioel TNV apyn TG KATAALGN.

8. A0t 10 KopPopkd oynpatiCeTor povo tapovcio tov CO,,
Kot ovtn M Wwomto gumodifel ™ rubisco amd To Vo KATOAVEL
mv avtidopacn g 0&uyovaong OmOKAEIGTIKG Kol OV OTav
anovctalet to CO,.

9. Aot to NADPH mopdyetor 6T10u¢ yhwpomhicteg amd Tig
POTEWEG OVTIOPAGELG.

10. H ovykévtpmon tov 3-pwcpoyivkeptkod Ba avénbei, evd
exelvn g 1,5-01pwo@optkng pipoviding Ba ehattmOet.

11. H ovykévipwon tov 3-pwcpoyrlvkepikov Qo glattmbet,
evo ekeivn g 1,5-81pmapopikng ppovroing Oo avénbei.

12. Aomopaywvikd + yAoEuAkd —> o&oro&ikd + yAvkivn

13. H dpactikdmnto o&vyoviong g rubisco av&avetot pe
Oeppoxpacio. H aypiada givar éva putd C, eved ta teprocdtepo.
ypacidwa dev £xovv avtn TV wKavotnta. Enopévac, n aypidado
Bo avomtuyBel kKoTd T SLIPKELD TOV KOVTMV NHEPDV TOL KO-
Aoxarptov S1otL ) mopeio C, mapéyet enapkn) mpoundeta CO,.
14. H mopeia C, emtpénet ot cvykévipoon tov CO, va ov-
&ndei ot Béom ¢ KabRAwong tov dvBpaxa. Yyniég cuyke-
vipwoelg CO, avactéAlovv v aviidpacn o&vyovaong g
rubisco. AVt 1 AVOGTOAN €ival GNUOVTIKT Y0, TO. TPOTIKA (-
16, 510TL M dpaoTiKOTNTA 0&VYOVAoNS aVEAVETUL TTO porydaio
amo6 0,TL 1 dpactikdTTe KopPovAdong.

15. H ATP yperdletor yio va oynuotiotel poc@o-gvorOTLPO-
otapuikd (PEP) and mupoctapvikd. To PEP cuvdvaletar pe
10 CO, Y10 va oynpotiotel 0Eoho&ikd Ko, okoAoVOmG, UNAKO.
Amartovvton 600 popia ATP d16tt éva devtepo popro ATP ypet-
aletat yo va pocspopviimoel v AMP oe ADP.

16. H ¢potoovamvon givor n katovalmon tov o&uyovou ard to.
outd pe mapayoyn CO,, ahdd dev mapdyetal evépyewa. H po-
Toavamvon opeidetat otny avtidpaotn o&vyovdong g rubisco.
Eivat omdrodn 61011, avti va kabniover CO, yio T peTOTPOT
Tov o€ ££0L¢eg, N rubisco mapdyet CO,.

17. Kabmg cvveyiletar n dvodog g Beppokpaciog Tov Ao~
viT, ta euTd C, o Kupleboovy oTa PEYIADTEPO YEMYPOPLKE
AT, eved to utd C; Bo vToY®PHGOVY GE YVYXPOTEPES TE-
PLOYEG.

18. O pwtewvég avtidpaoelg 0dnyodv e abENeN ¢ GLYKE-
vipwong tov NADPH oto 6tpdpa, e ovnypévng eeppedoli-
yng kot tov Mg?*, kabog eniong og avénon tov pH.

19. (@) 5- (B) 1 () 7- (8) 2* (¢) 10° (o7) 3- (§) 6- (n) 4- (6) &
.

20. Ta évlupa oL KOTOADOLYV TOV UETOCYNUATIOUO TOV GOK-
¥épov pe mévte atopa GvOpaka to omoio oynpatiletar and to
0&EBOTIKO PEPOG TNG TOPELNG TOV POOPOPIKOV TEVTOLOV GE



6-0GPOPIKN PPoVKTON Kol 3-emSPOPIKT YALKEPOASEHIN,
pecoAafovv 6N YALKOAVOT (Ko YAUKOVEOYEVEDT)).
21. () T (B) Bk ZT- (y) Z- () XT: (¢) E- (o1) H- ({) ©- ()
A (0)A- (1) ZT- (k) B.
22. H ofuavon epoavifetor otov C-5 G 5-00cQopIKng pi-
Bovrolng.
23. H ofewbotikn amokapBolurlimon Tov 160KITPIKOD GE
o-ketoyhovtopikd. Kot otig dvo avtdpdoeig oynuoatietot Eva
EVOLAUEGO f-KeETOED.
24. (o) 5 6-Owoeopwkr| yAvkoln + ATP —

6 5-pwopopwn ptpoln + ADP + H*
(B) 6-Owopopikn yAvkoln + 12 NADP* + 7 H,0 —

6 CO,+ 12 NADPH + 12H" + P,

25. H pn o&edmtikn (Ao TG mopeiog TV OoPopIKOV mTe-
vrol®V umopel va xpnopomom el yio vo LETOTpamovy Tpio fo-
pLo. S-ewc@optkng pROlNg o€ 600 POPLEL H6-POGPOPIKNG PPOL-
KTONG Kot Evar LOPLo 3-omo@optkng yAvkepaideione. Avtd to
pnopLa eivort GVGTATIKG TNG YAVKOAVTIKNG TTOPELOG.
26. H petatpont| g 6-pmcpopikng ¢povktolng o 1,6-d1pm-
GQOPIKN PPOLKTOL O TN POCPOPPOVKTOKIVACT] XperdleTat
ATP.

27. Otav oamoteitor modd NADPH. H o&ewdwtikn ¢don g
Topelog TOV QOCEOPIK®OV TevTtoldv akoiovbeitor amd T un
ofewdwtikn edon. To mpokvATOVTA 6-EMGPOPIKT PPOLKTOIN
Kot 3-pmGEOPIKT YALKEPAAIEDHON YpnoyLOTOlovVTOL Yol TV
Topaymyn 6-eocPopikng YALKOING HEG® NG YAVKOVEOYEVE-
oG, 0 KOKAOG emovalapPdvetarl E0g 6TOV TO 16OSVVANO EVOS
popiov yAvkoing o&edwdet oe CO,.

28. To kovKld TEPEYOVY TOpaKiv, Evav yAvkolitn movpivng
OV UTOPEL VO 0O YNGEL GTNV TOPAYDYY| VTEPOEEDIOV — avVTL-
OpOCTIKEG EVAOGELG 0EVYOVOV OV UTOPOVY VO KOTOGTPEYOLV
pepppaves kabmg kot dAla Popdpia. H yAovtabeidovn ypnoio-
notetton Yo amotoéikwon omd tig ROS. H mopoymyn g yAov-
tafe16ovng eéaptdron amd emapkn tpoun s NADPH, to onoio
ouvtifeTon amd TV 0EEWMTIKY PACT TNG TOPELNG TOV POCPOPL-
KOV TevTol®v. Atopa pe Yo eninedo apudpoyovacng sivat
Woitepa EMOEKTIKE GTNV TOEKOTNTA TNG TOUOKIVIG.

29. Aot to £pLBPOKLTTAPN SEV £XOVV LTOXOVOPLOL KOL O LLOVOL-
dw6g Tpomog va. amoktoovy NADPH eivon péow g mopeiog
TOV QOCPOPIKAOV TeEVTOlDV. YTapyovv Proyniukés depyacieg
Yo TN petatpont| Tov putoyovdpiokod NADH oe kvttapomia-
opotwd NADPH.

30. To avtidpactikd vrepoleidia ival Evag TOTOG AVTIOPOOTL-
KOV eviyoemv o&uydvov. To évlvpo vrepoelddon g yAouta-
0e16vng ypnoonotet avnypévn yrovtodedovn yio va e&ovdete-
POGEL VTEPOLEIDIN LETATPEMOVTAS TOL GE OAKOOAEG EVG TOPAYEL
o&ewmpévn yrovtabeovn. H avnypévn yhovtabeiovn avomo-
payetol amd TV avay@ydon g yAovtafeldvng ne T ypnot-
pomnoinon tov NADPH, 10 npoidv g o&edmtikng @dong g
TOPELNG TOV POCPOPIKMOV TEVTOLMV.

31. H AE; yio v avayoyn g yAovtabeidovng and NADPH
givar + 0,09 V. Qg ek tovtov, 1 AG®’ givor—17,4 kI mol ' (4,2
kecal mol ™), 1) omoia avtioTotel o€ otabepd 1woppomiog 1.126.
H amartodpevn avaroyio [NADPH]/[NADP*] givon 8,9 X 1075
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AMNANTHZEIX XTIX AXKHZEIX
2o )
”0 Mo
- . 3-0woopIkn
ﬁ) H* (‘) YAUKEPAASEDHSN
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Hy iy Hy ,l'

Dwopopikn Swdpofuaketovn
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2 OH
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03 O\C /C\c _c CH,0PO 5
Hy /1 Y
HO H HO H
1,6-A1pWwO@OPIKN PPOUKTON
33.
(0] OH
H\C/ +HBi . H\C/ B——
—8 ] B ]
H—(|Z—OH (\I*OH
H—(|Z—0H i H—‘C—OH _
H—(|:fOH H—‘C—OH
CH,0P032~ CH,0POs2~

5-Owopopikn pIOln Ev8idpeco evioSi0Ang

OH
™ "mp—
H
—B ‘
c—o

H—C—OH

H—C—OH

CH,0PO3%>~
5-Owo@opikn pIBouAGn

34. "Eva detypLo. OLOYEVOTON|LATOG 16TOV EXMALETOL e YALKOD
onuacpévn pe *C otov C-1, ko éva GAro erwdleton pe yAukod
onuacpévn pe “C otov C-6. Ztn cuvéyela Guykpivetol 1 podt-
evépyeta Tov mapaydpevov CO, amd ta dvo detypoto. H Aoyum
TOV TEWPANLATOS 0w ToD givan 6Tt amokapBo&ohcdvetat pdvo o C-1
oo TNV TOPELD. TOV POOPOPIKOV TEVTOLDV, EVD OTAV 1| YAVKO-
O petaPoriletar amd Tn YAVKOAVTIKT TTOPEiD., TO GOUTAEY A THG
TUPOGTAPVAIKNG APLIPOYOVAGTG KOL TOV KUKAO TOV KITPIKOD
o&éoc, 0 C-1 kot 0 C-6 amoxapPBoévmvovton e€icov. H artia
v v wodvvopio Tov C-1 kot tov C-6 oty TelevTaio opdda
avTOpaoemV givat 0TL M 3-OGEOpIKN YAVKEPUASEDHON Kot 1) -
GQOPIKT SWIPOEVAKETOVN YPIYOPO CAANAOUETOTPETOVTUL OO
TNV IGOUEPAOT TOV POGPOPIKOV TPLOLMV.

35. EMelyer proyovdpiov, to epupd apooeaipta petafo-
Alovv ) YAvkOdn 6€ YOAOKTIKO TPOKEWEVOL VO ATOKTHGOVY
evépyela pe ™ popen ATP. To CO, mpokdmtel omd TV EKTETO-
HéVN xpNon TG TopEing TV POoPopikdv mevtolmv, culgvy-
pévng pe m yhvkoveoyéveon. Todtn n ovlevén emrpénet tnv
mapaymyn peyding tocdémrtoc NADPH pe v mnpn o&eidwm-
o1 ™G YAUKOONG 0md TO 0EEWMTIKG TUMLOL TG TOPELNG POCPO-
POV TEVTOLDV.

36. (o) ko O/Ky*2=3 x 106 s'M!

koo PY K02 =4 x 10° s TM!



A36
AMANTHZEIZ ZTIZ AXKHZEIX

(B) Mapott n otabepd e&etdikevong v to CO, mg VEOGTP®-
pot givat ToAd peyovtepn omd ekeivn yuo 1o O,, 1 GUYKEVTP®-
on tov O, 6TV aTHOGPALPO EWVOL DYNAOTEPT OO EKEIVN TOV
CO,, yeyovOGg TTOV EMTPENEL TNV TPOYLATOTONGT TNG OVTIOpOL-
ong o&uyovVmONG.

37. H avaywyn kabe CO, oto eninedo g e£60ng yperdletan
2 ypapupopopie NADPH. H avaywyn too NADP* givor pua 1
gpyacio dvo niektpoviov. Emopéveoc, o oynuotiopnds 2 ypop-
popopiowv NADPH anottel v GvtAnon 1e66pmv Tp@Toviny
am6 1o Potocvotua I. Ta niektpovia mov divovrar and to
Ddotocvomua I avarinpovovtar and to Potosvotpa 11, to
onoio yperdletar vo amoppoenoet Evav ico aptdud Tpmtovimy.
Q¢ €Kk TOVTOV, ATALTOVVTOL OKTM NAEKTPOVIO Y10l TV TOPOYOYN
tov amattovpevov NADPH. H sicaywyn evépyesag tov 8 ypoay-
popopiov mpotoviov givar 1.594 kJ (381 keal). 'Etot, 1 odikn
KOVOTNTO TG POTOCVVOEGNC KAT® amd TpdTuTEG GLVOTKES €l
vat TovAdyietov (477/1.594) X 100 %, 1 30%.

38. Aev givar ovte mapafioon ovte Oavpa. H eicwon ot os-
Moo 611 dev yperdletar pévo 18 ATP, odrd kot 12 NADPH.
Avtd ta nhextpovia edv petopepbodv ato NAD* kot ypnot-
pomomBovv otV aAvcida petapopds niektpovimv, Ha mapa-
y000v 30 ATP. 'Etot,  ohvBeon g yAvukolng ypetdletat to 160-
dvvapo tov 48 ATP.

39. (o) H xapmdin ota de&ia mopnydn and to eutod C,. Yrevhv-
piCetan 6t M dpactikdTro o&vyovdong g rubisco av&ivetat
TayvTEPQ e TN Oeppokpacio, omd 0,TL CLEAVETOL 1) dPUCTIKO-
mra kapPouidong. Xvvenmg, e vyniotepes Beppokpacies,
ta eutd C; Bo kKadnAdcovv Aydtepo avBpaxa. Emedn ta gutd
C, pmopovv va datnpricovy vyniotepn cvykévipoorn CO,, M
avénon g Beppoxpaciog etvor Aryotepo emProfing o€ avtd.

(B) ®a emkpatei n Spactikdémra TG o&vyovaong. EmmpocHs-
MG, OTav 1 aHENON TG Bepokpaciog eivat TOAD LeydAN, Uro-
pei va vapyet TpoPAnpa pe v e€dtion tov vepov. Eniong,
o€ VYNAOTEPES Beppokpacies umopet va apyicet 1 anodidtaén
™G SoUNG TOV TPOTEIVAOV.

(v) H mopeia C, etvar éva ToA) amoteAesATIKO GOGTNLLO EVEP-
v00 petopopds tov CO,, akdUN Kol OTAV 01 GUYKEVIPMGELS TOV
610 mePIPAALoV glvar TOAD YopUnAEC.

(8) Yrobétovtag 0Tt To, UTA EYOVV TTEPITOL TNV 1010 tkavOTNTOL
va kadnidvouv CO,, n mopeia C, givar Tpoeovdg o Kabopt-
oTKo Prpa ota putd Cy.

Kegpdhaio 21

1. Zto mpwto Pripa amerevbepmvetar n 1-poco@opikn YAVKO
a6 T0 YAKOYOVO, LE TN PAcT TG POGPOPLAACNS TOV YAVKO-
yovov. Xto devtepo Pripa oynpatiferal 6-pwoeopikn YAvkoln
amd 1-pwoeopikn yAvkdldn, o€ o avtidpaoT Tov KUToAVETOL
oo T POGPOYAVKOUOVTAGT). ZTO TPITO PrHol OVOKATUCKEVG-
Ceton To YAukoyovo amd T petapopdon Kot T yAvko{ithon.

2. (o) 8 (B)3- (1) 6 (8) 5 (&) 9 (o7) 2+ (§) 10- (m) I~ (6) 4
v 7.

3. To yivkoyovo givor onuavtiky amobnkn Kovsipov yio ot
apopovg Aoyovs. O eheyyouevos kataforMopds Tov YAVKoyo-
Vo KoL 1 ameLeLBEPwan YAVKOLNG EAVoLY TV TOGOTNTA TNG
YALKOING mov SwtiBeton peTaly TV YELUATOV. TUVETMS, TO

YAVKOYOVO YPNOLUEVEL MG PLOUIGTHG TNG SlTHPNONG TOV EML-
nEdmV yAukolng oto aipa. O pdrog tov yAvkoydvov ot do-
mpnon Tov emmédmv yYAwkoing 610 aipo eivor dlaitepa on-
PovTIKOG 610TL 1 YALKOLN €lvon TparypoTikd to pdvo KavGLLo
OV YPNOLUOTOLEITOL amd TOV EYKEPAAO, EKTOC OO TEPLOSOVG
nmapatetapévng acttiog. EmmAéov, n yAvkoln eivar edkoha Ki-
VNTOTOM|GIUN Ot TO YAVKOYOVO KO, ETOUEVOG, ival Lol KO-
AN TN EVEPYELNG Yo EAPVIKT Kot ETITOVT SpacTNPLOTNTO. X
avtiBeon pe ta Mmapd o&éa, n amedevBepovpevn YAvKOLn pmo-
pel va Topéxet evépyela amovsior 0&uyovou kat TGt pmopel vo
mpounOeveL evépyeta Yo avaepOPilo dpaotTnprOTTa.

4. Emedn givar éva un S10kAad1GHEVO TOAVUEPES, 1) -0 LAOCN
€xel povo éva un avaymyko dxpo. Emopévag, povo éva poplo
POGPOPLAGONG TOL YAVKOYOVOL Umopel vo amoikodopel kabe
popo a-apvrolng. Emedn to yAvkoyovo givar moid drokhodt-
GUEVO, DTLAPYOVY TOALG LN avoy@yud dikpa ové popto. Zv-
VETMG, TOAAG LOPLOL POCPOPLAACTIS UTOPOVV VO, ATEAEVDEPD-
VOUV TOALG popta YAukONG avd popto yAvkoyovov.

5. O ac0evig éxel avemapkelo, Tov VEOUOV GYNUOTIGUOV dlo-
KAOODGEMV.

6. XT0VG UG, M HOPON b TG POGPOPVAGCTG EvepyomOLEiTaL
pe AMP. Zto fiap, n popen a avactédeton pe yAvkodn. H da-
QOPEL OPEIAETOL GTOV SLOPOPETIKO HETAROAKO POLO TOL YAVKO-
yovou og kébe 1616, Ot poeg ¥pNOYOTOLOVY TO YAVKOYOVO (G
KOOGLLO Y10 TN HUVTKT GLUGTOAY, EV® TO NP YPNCLULOTOLEL TO
YALKOYOVO Yl T1 S10TNPNOT| TV EMTEI®V YAVKOING GTO QliploL.

7. To. xbtropa datnpovv tov Adyo [P;]/[1-pocpopikn YALKO-
] neyardtepo amd 100, EDVOMVTOG OLGLAGTIKE T POGPOPO-
Avon. BAémovpe edd évo mapadery Lo TOv TMG TO KOTTOPO UTO-
pel va. aAlGEer T petafoir] tng erevBepng evépyelog Kot vo
€VVONOEL TNV TPOYLOTOTONGN HOG OVTIOPAOTG e OAAYT TOV
AOYOV TOV GLYKEVIPDOGEMYV VTOGTPMOUOTOG KOl TPOIOVTOG.

8. To vyniod eminedo 6-pwoPopikng YAvkolng ot véGo von
Gierke, ®g amOTEAESUO TNG OTOVGIOG TNG POCOUTAONG TNG
6-eGPOPIKNG YAvKOINg | Tov petapopéa, petatomilel v
OALOGTEPIKT 1GOPPOTIL. TG POSPOPVAIOUEVTG GLVOAONC TOV
YAVKOYOVOL TTPOG TNV EVEPYO LOPPN.

9. O d6mc pwoeopikng opddag etvar 1 1,6-dtpwopopikn
@povktoln, n omolo oynuotiletoar amd 1-poceopikrn yivkodin
kot ATP o€ pua avtidopaon mov KatahDEToL 0o T @OGPOPPO-
KTOKLVAGOM.

10. Ot d10popeTiKég EKONAMGELS OTOTEAODY OVTOVAKAOOT| TV
SLPOPETIKMOV POAMV TOL NTTATOS Kot TV pudv. H otk em-
GPOPLAGCOT TOL YAVKOYOVOL TTailel oNpavTKd pOro 6T SoTh-
pnon tov emmédwv yYAvkoing oto aipo. YrevhopiCeton 6tin yAv-
k00N etvar 10 TPOTAPYIKO KAVGIULO Yo TOV eYKEQaA0. H poikn
POGPOPLAICT TOL YAVKOYOVOL TTpounfevel YALKOL povo yo
TOVG LG, KO OKOHO KO TOTE, LOVO OTAV Ol EVEPYELOKEG OVAYKEG
TOV OOV givor peydleg katd ™ didpkela doknonge. To yeyovog
OTLVTAPYOLY FVO SLAPOPETIKEG VOGOL VTOSNADVEL OTL VITAPYOVY
V0 dl0popeTikd 16oEvoLA TG POGPOPVAAGNG TOV YALKOYO-
VOU — éva E101KO NTOTIKO Kot £val 101KO Ptk 160évivpo.

11. To vepd amoxAeletor and to evepyd KEVIPO Yl0. VO. OTO-
tpamel n vopoAIvon. H eicodog vepol pumopet va 0dnynocet otov
oymuatiopd yawvkoling avti 1-poceopikng yavkolne. ‘Eva mei-



popa petaAragryéveong og ouykekpiévn Béon eivan omokaiv-
TTIKO 0TS TG Bedpnong. Tt pwcpopvrdon, n Tyr 573 oym-
patiler deopd vopoydvov pe 1o 2'-OH gvdg Kataoimov ylv-
k0lng. O A0yog g 1-ewo@optkng YALKOING Tpog To TPOTdV
yAvkolng etvar 9.000 : 1 yia o évlupo dyplov tomov Kot 500
: 1 yuo 1o petaAraypévo évopo 573Tyr — Phe. H mpocopoi-
®o1M VTodNA@VEL 6Tt Evor LOPLo VdaTOG KatalapPdvel T 0o
OV PLGLOAOYIKE KaToAapPAvETOL O TO PUVOALKO VOPOEL-
MO NG TVPOGTVIG KOl GUUTTOUOTIKA TPOGPAAAEL TO EVILAUESO
o&okapPoxatidviog Tpog oyNUATICUO YALKOINC.

12. H dpootikdéTTa opuAdong Tav amopeitnTy Yo TV omo-
pérpoven 6AOL TOL YAVKOYOVOL Omtd TN YAvKoyevivy. Yrevhv-
piCetar 6T n yAukoyevivn GuvOETEL OAYOGOKYAPITEG OKTM TTEPT-
OV LOVAS®Y YAVKOING Kot TOTE 1) SPAoT TNG CTOUATA. ZUVETDGC,
€av ta katdhouma yYAuKkOlng dev anopakpuvloOV e EKTETOUEVT
emefepyacia pe apvidon, 1 yAukoyevivn dgv Ba Aettovpynoet.

13. To vrdéotpopa propel vo, petafel katevbeiav amd ™ 0Eon
petapopdong ot 0éon amodiokAddmanc.

14. Katd ™ Sbpkew doknong, n [ATP] pewdveror ko m
[AMP] awv&avetat. YrevOopileton 6Tt 1 AMP givan évag odro-
GTEPIKOG EVEPYOTOMNTIG TNG POGPOPLAGONS D TOL YAVKOYOVOU.
"ETo1, 0KOpUN Kol 0TovGio. OpOI0TOAMKNG TPOTOTOINGNG amd TV
KIWVAGT TG POGOOPVAGONC, YAVKOYOVO OTOIKOSOLEITOL.

15. Av kot T0 mpoypatikd TPoidv TG avTidpacng e POoQo-
pvAdong etvarn 1-pwoeoptkn yAvkddn, 1 6-pwcEoptKn YAVKO-
{n elvar éva mo ypNoLo HoOpLo Yo Tov peTafoAcpd. Meta&hd
GAL®V KOTELBVVGEDV, 1| 6-QMGPOPIKT YAVKOLN pnropet va vTo-
otel emeéepyacio TPog andS0oN EVEPYELNS 1) SOUIKOV GLCTOTL-
KOV. 210 fIap, 1 6-poc@optkn YALKON Uropel vo. petatpomnet
og YAkodn kot va amedevdepwbel 6To aipia.

16. H gmveppivn deopedetat GTov vmodoy£a e Tov ival G-
Cevypévog pe o mpoteiv) G. Ot SopkéG aAAOYES TOL TPOKOL-
AOVVTOL EVEPYOTTOLOVY 1o TpOTEIVN G, 1 0moia 6T GLVEKELN
evepyomotel v adevolkn kukidon. H adevoiikn kukidon
cuvbétel kukhik] AMP, 1 omoio evepyomotel ™V TPOTEIVIKN
Kwéon A. H mpoteivikn kwvdon A gvepyomotel Leptkdg TV Ki-
VAo NG POGPOPVAGCNG, 1] OTTOI0 POGPOPVAIDVEL KOl EVEPYO-
TolEl T POWGPOPLAAGGT] TOL YAvKOYOVoV. To amerevfepovpievo
0GPBECTIO KOTA TN HVTK GUGTOAN EVEPYOTOLEL TEPUITEP® TNV
KIWVAGT TNG POCPOPLAAGTG, 0ONYDVTOG OE TEPULTEP® OLEYEPOT
™G POGPOPVAACNG TOL YAVKOYOVOUL.

17. Tlpotov, n mopelo HETAY®YNG GNUOTOG CTOUATE OTAV M
TUPOd0TOVGO. OpUOVN dev givar mAEov Tapovoa. Agdtepov, N
éuou dpaotikdotnta. GTPaong g mpoteivng G petatpénet
™ deopevpévn GTP oy avevepyd GDP. Tpitov, 1 pwopo-
deotepdon petatpénel v kKukAikn AMP ce AMP. Tétoptov,
N ewcpatdon PP1 amopoakpivel T oc@opik] opddo omd
POGPOPVAACT TOL YAVKOYOVOV, HETATPETOVTAG TO EVELUO GTN
ouvBwg avevepyd popen b.

18. Epmodiler v tavtdypovn Aettovpyia Kot Temv 600, yeyo-
vOG 10 01010 Ool PITopovGE VoL 0dNYNGEL 6€ (PN OTN KUTOVAA®-
o1 EVEPYELAG.

19. Olo 0VTA TO GUUTTAOUATO VTOSNADYVOLV TPORANLLOATO GTO
KeVTPKO vevpkd cvotnue. Edv n doknon etvor apketd e&o-
VIANTIKN 1] 0 0BANTNG OV €)XEL TPOETOWLACTEL OPKETA KOAG 1
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Kot ta 600, T0 YAVKOYOVO Tov NTotog pmopel emiong vo e€a-
viinOet. O gyképaog eEoptdtor amd ) YAvKkOln mov Tpoépye-
Tt amd 10 YAKoyOdvo Tov Nmatoc. To CLUTTOHATO VITOINAM-
VOUV OTL 0 £YKEPAAOG deV OL0DETEL OPKETA KOOGLLOL.

20. H nrotikn ¢oc@opvrdon a avactélhetor and yAvkoln,
mov devkoAvvel ) petdmtowon R — T. H petdntoon avt
amelevbepdvel T poceatdon PP1, n onoia amevepyomotei tov
katafoAopd Kot deyeipet T ouvOeom tov yAvkoydvov. H pi-
KN OGQopvAdon dev etvarl evaicOntn ot YAvkoln.

21 (o) 4 (B) 1+ (v) 5 (8) 10- (&) 7- (o7) 2+ (§) 8- (m) 9- (B) 6
(v 3.

22. D®GEOYAVKOUOVTACT], TVPOPOSPOpLAdoT g UDP-
YALKONG, TUPOPOSPATAGT], YAVKOYOViVY, GuVOEGT TOv YAvKO-
YOvoL Kot EVELUO SLOKAAO®ONG.

23. To évlupo TupoPOoATACT HETATPENEL TO TVLPOPOGPOPL-
K6 6 dVo pHopa avopyavoy emoeopikod. H petatpomn avtm
Ka016TA TN GLVOAKN AVTIOPOCT U OVTIGTPETTY.

1-powcopikn yAkoln + UTP ——= UDP-yAvkd{n + PP;
PP, + H,0—> 2P,

l-pwopopkn yAvkoln + UTP —= UDP-yAvkodn + 2Pi

24. H mopovsio. vynAdV GUYKEVIPOGE®Y 6-POGPOPIKNG YAL-
K0dng vrodnAdvet 6tL M YALKO( givan 6e TEPIGGELN KL OTL Q-
™ dgv xpnoyonoteitan 6T YAVKOAVGT). ZVVETMOG, 0VTOS O dlo-
0éo110G TOPOG amodnKEVETAL LlE EVOMUATMGT GTO YAVKOYOVO.
25. H ghevbepn yAvkoln mpénet va mcpopuAlmbet pe v ko~
tavaiwon evog popiov ATP. H 6-pmcpopikn| yYAvkoln mov po-
épyetan amd 10 YAVKOYOVO oynuatifetot He @mo@oporvTIKN St
domaon, eEowovopmvtag £tot éva popto ATP. Apa, 1 kabopn
amodoon og ATP, dtav 1 Topoaydpevn yAukoln amd yAvkoyovo
VIOKELTOL GT YAVKOAVTIKY eme&epyacio TpOg TUPOGTAPVALKO,
elvon tpla popia ATP e ohykpion pe ta 6v0 poplo omd v
elevBepm ylokoln.
26. Amowkodounon: H ¢owo@oyAvkopovtdorn HETATPEREL TV
1-pwopopikn YAukoln, Tov elevbepdvetar and tov Katafoit-
Gl TOV YAVKOYOVOUL, GE 6-QTPOpIKN YAVKOIN, 1 ool pumopel
va arelevfepmbel wg erevBepn yAukdn (Mmap) 1 vo vwoPAnOet
oe emelepyacio ot YALVKOAVON (LOES Kot o). ZovOeon: Me-
TOTPEMEL TNV 6-pmGPOPIKT| YAVKOD og 1-pwopopikn YAvkoln,
n omoia avtdpd pe UTP mpog oynuartiopd UDP-yAvkodng, to
VITOGTPMLLO. Y10 T1) GLVOAGT) TOL YAVKOYOVOL.
27. T'hxkoyoévo, + P;—> yhvkoyovo, | + 6-pwopopikn yAukoln
6-DPocpopkr yAkoln —> 1-Docpopikr yAukoddn
UTP + 1-pwopopikn yhokoln —> UDP-ylvkodn + 2 P;
I'wxkoyovo, | + UDP-yAvkdln —> Nwkoydvo, + UDP
Abpotopo: I'hkoydvo, + UTP — MNwkoyodvo, + UDP + P;

28. Kat’ apynv, n xpnomn tov yAVKoyovou mg Tov HOVov eKKL-
VN Yo TEPOTEP® GVVOEST] YALKOYOVOL pmopel va gival pio
emtuNG otpatnykn. Oupwe, €dv o kokkio yAvkoydvov dgv
potpalovrtat e&icov petald Tmv BuyaTpikdv KLTTAPWV, TO. 0To-
Oépato YAKOYOVOL Yo LEAAOVTIKES YEVIEG KVLTTUPMV UTOPEL
va gtvon averapkn. H yAvkoyevivn cuvBétel tov ekkivnt yio
™ cvvhdaom Tov YAVKOYOVOL.
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29. H woovAivn deopedetor 6tov vmodoyén TG Kol EVEPYO-
motel T OpaoTIKOTNTA TUPOGLAOKIVACNG TOL LTOJOYEN, M
omoin 0TI GUVEYELD JIEYEIPEL Ll TOPELR TOV EVEPYOTOLEL TP®-
TEVIKEG Kivaoes. Ol KIVAGES POGPOPLAIDOVOVY KOl QTEVEPYO-
TOVV TNV KWvdor e cuvhdong tov yAvkoyovov. H mpmtei-
VIKT] QOGQUTACT] 1 0TN GUVEXELD OTOUOKPVUVEL TO POCPOPLKO
amo T cLVOACT TOL YAVKOYOVOL KOL TV EVEPYOTOLEL.

30. AP R'OH
HOHC o\/
Roﬁ%ﬁ' o \__/
HO
O\R’
HOH,C
%0 i
RO (A
HO i
HO I—Df)
—
R
O=,
HOH,C =3
0 o}
ROHo
HO )
AvtiSpacn petagopdaong TR
Asp ’
HOH,C o 0\/ H* R"OH
ROLG T \ /
HO
o— .
HOH
2 o 0O "
RO -
HO
N o S

Avtiépaon a-1,6 yAuko{itaong

31. 10 Mmap, M yAvkayovn Seyeipel 1o cAMP-géaptdpevo
LLOVOTATL TOV EVEPYOTOLEL TNV TPOTEIVIKY Kivdon A. H emwve-
epivn Tpocdévetal o Evav a-adpevepykd vrodoyéa 7TM ctnv
NTOTIKY KUTTUPOTAOUGUOTIKY HEUPPAVT, YEYOVOG TTOV EVEPYO-
notel T pwspolmdor C Kot ToV KATApPAKT TOV QOCPOIVOGL-
T©iov. Tovtn 1 gvepyomoinon £xel MG AMOTEAEGILOL VO, OLTEAED-
BepwBovv vt acPeotiov amd To EVOOTAAGHATIKO d1KTVO, TO
onoio SEGUEVOVTOL GTNV AGRECTIOTPOTOTOMTIVT, EVED TAPAA-
Anho dieyeipel TEPUITEP® TNV KIVAGT TG POGPOPVAGGNC Kot
™ S1GTAGT TOV YAVKOYOVOV.

32. Tahoktoln + ATP + UTP + H,0 + yivkoyévo, —>
yAvkoyovo,,, + ADP + UDP + 2 P, + H*

33. H pwopopurdion, n petapopdon, n yAvkolitdon, 1 goopo-
YAVKOUOVTAGT KOt 1] pOCOATACT TG 6-@mGPOPIKNG YALKONG.

34. H yhokoln eivor évog aAhooTepIKOg OvVaGTOAENG TG (PO-
opopurdong a 'Etct, kphotaAlot mov avorticGovTal Topovsiol
™mg eivor ot popen T. H mpocHnkn 1-pwopopikiig yAvkoling,
€VOG VITOGTPOUOTOG, HeTatomilel Ty wwoppomio. R <> T mpog
popen R. Ot dapopég ot 61epe0didtaln HeETad&d avTOV TOV
HOPPOV Eivarl opKoHVIOG HEYOAES DOTE O KPVGTOALOG V. OpupL-
patiletat, ektdc av avtdg oTadepomoteitan Le yNUKoHS SEGHOVG.

35. H yaaxtoln petotpéneton o€ UDP-yadaktoln yio va oyn-
poticel TeMkd 6-emo@optkn YAvkoln.

36. H vocog avt pmopet emiong va mpoéAbetl amd pio Petdh-
Aoén oTo Yovidlo mov KMSIKEVEL TOV HETAPOPEN TNG O-POGPO-
pcng yAokodne. YmevBouileton 6Tt 1 6-0mcpopikny yAvkoln
mpémeL va LetapepBel 6TOV ALAO TOL EVOOTAAGHATIKOD SIKTVOL
v vo. vOporvbel amd ™ pooeatdon. Metalhd&elg oTig AAAEG
TPELG AMOPOITNTEG TPOTEIVES TOL GUGTNHLATOG CLTOV UTOPEL TTaL-
popoimg va odnyncovy otn voco von Gierke.

37. (o) Onwg @aivetal, AOym® ™G apvnTIKA QopTicuévng R
oV, T0 YAOLTOMWVIKO pmopel vo punBet g évav fabud v
TaPOLGia oG POGPOPIKNG opddag otn cepivn. To yeyovog
otL M diéyepon dev eivat 1060 peydAn dev Tpokalel Wiaitepn
ExmAnén, apov N kapPo&vropddo etvor pkpdTEPN KoL AyOTE-
po QopTIGHEV omd T0 pwopopikd. (B) H avikatdotaon pe
acmopayvikd 0o 0dnyohoe Ge Kamolo JIEYEPTT), OUMC, ETELON
glval pikpoTePo amd 10 YAOLTOULVIKO, 1| dt€yepon Ba NTav pi-
KpoTEPN.

38. (o) To yAvkoydvo NTav mdpo ToAD peydro yio vo elcéhOet
GTNV TNKTY Ko, ETEWON 1 AVAALGT EYIVE LLE VOGOUTOTOTMOGN,
He TN ¥PNON EVOS OVIICOUOTOC ELOIKOD Y10 TN YAVKOYEViVT), dEV
0o mepipeve kaveig va det vIOPadPO TPOTEIVOV.

(B) H a-apvidon amowodopel to yAvkoydvo, amerevfepdvo-
VTG TNV TPOTEVY YAVKOYEVIVY, ®OTE 1) TEAELTOLN VO UTTOPET VO
YIVEL 0PATH LLE OVOGOOTOTITMGT).

(y) H poopopurdon tov yAvkoydvov, 1 cuvBdon tov yAvko-
yovov Kot M TPTEIVIKY pocpatdon 1. Ot mpoteiveg avtég
Ba TOV 0paATEG EAV GTNV TTNKTH YVOTAV XPMGCT) Yl OvViXVELGT
TPOTEIVING, OALGL 1] VOCOUTOTUTOOT| ATOKAAVYE TNV TALPOVGLOL
pudvo g yAvkoyevivng.

39. (a) H kmAida opeilotav og pdplo yYAvkoyevivng pe O6A0 Ko
UEYOADTEPEG TOGOTNTEG YAVKOYOVOL GUVOESEUEVOL UE AVTA.
(B) Amovcio yAwkdéing oto péco koAMépyelag petaforileton
YAVKOYOVO, HE AmOTELESUA TNV EEAPAVIOT TOV GLGTUTIKOV LE-
YaAov poprokov Bépovg.

(v) To yAvkoyovo pmopet va. emoavacvvtedel Kot va mpootedel
GTN YAVKOYEVIVI] OTAV TOL KOTTAPO, TPOPOSOTNOOVV TOAL e YAL-
Kkoln.

(8) H anovcia dtapopdg petaéd tov Aopidwv 3 kot 4 vTodnio-
VEL OTL G€ Lo MpaL TaL LOPLO YAVKOYOVOL elyav pOACEL GTO PéYL-
o710 péyebog og vt TV KuTTapikn oelpd. [lapateTopévn enm-
a.oM OV QaivETOL VO QVEAVEL TNV TOGOTNTO TOV YAVKOYOVOL.
(e) H a-opvrdon amopakpovel factkd 6o T0 YAVKOYOVO KoL
TOPAPEVEL ETCL LOVO 1] YAVKOYEVIV.

Kegpdhaio 22
L (o) 5-(B) 11 (y) 1+ (8) 10" (¢) 2* (1) 6 (§) 9 () 3- (6) 4
1) 7 (x) 8.
2. IMwkepoéin + 2 NAD" + P+ ADP ——>

nvpootapuiikd + ATP + H,O + 2 NADH + H*
Kwéon g yAvkepoAng Kot apudpoyovacn TG GOGPOPIKNIG
YAVKEPOANG.
3. H edxoln avtiotpeyiudmro opeidetar oty LynAn evép-
velo Tov Be10e6TEPIKOD eSOV 6TO akLAO-COA.



4. Ta va emotpéyel 1 AMP og o popen mov va pmopet vo
POGPOPLAOOEL te 0EEWMTIKT POCPOPLAMMON N UE POCPO-
pPLAI®OT 6TO EMITESO TOL VIOGTPAOUOTOC, VO GALO poplo ATP
npémel vo, katavolmOel oty avtidpoon

ATP + AMP =2 ADP

5. B,v,a,E,m, 9, ¢, ot.

6. O KOKAOG TOV KiTptko¥ 0EE0G. Ot avtidpdoels mov AapBa-
VOUV ¥MPOL Y0l TN LETATPOTI| TOV NAEKTPIKOV G€ 0EAA0EIKO, 1|
10 avtiotpo@o, etvar mapdpoeg e ekelveg Tov PeTABOMGHIOD
TV Mapdv o&émv (Yrnokepdaiowo 17.2).

7. To mpoterenTaio TPOIOV ATTOIKOSOUNOTG, TO OKETOUKETVAO-
CoA, amodidet 600 popia axetvro-CoA pe ) Bedivon amod éva,
pévo poplo cuvevidpov A.

8. To moApitikd amodidet 106 popio ATP. To modpurelaixd Exet
évav Ao deopd petaly C-9 kot C-10. Otav 10 moAputeaikod
ofewdvetat pe T f-o&eidmon, Eva and o 0eWBOTIKA PritaTa
(n ewayoyn evog SmAob deGpoD TPV amd TNV TPOGONKN Ve-
pov) dev Ba mpaypatomomBel, S0t Evag SMAOG decpdg Mon
vrapyet. 'Etot, dev mopdyetar FADH,, kot to modptedaikd o&0
0o amodmoel 1,5 Myotepa popia ATP amd to maAiptikd o0&y,
omiadn 104,5 popa ATP.

9.

To avtitipo g evepyomoinong tov axvro-CoA -2 ATP
Enté kdrhot o amoddcovv:
7 axetoho-CoA pe 10 ATP / aketoro-CoA + 70 ATP
7 NADH pe 2,5 ATP/NADH + 17,5 ATP
7 FADH, pe 1,5 ATP/FADH, + 10,5 ATP
To mpomiovuro-CoA, to omoio ypelaleton — 1 ATP
o ATP yio va petatpanet e niektpvio-CoA
Hagxtpuro-CoA — niektpikd + 1 ATP
H\ektpucd — povpapwkd + FADH, + 1,5 ATP
Me to FADH, va éivel 1,5 ATP/FADH,
Dovpopikd —> PNAKO
Mnikd — o&aro&ikd + NADH + 2,5 ATP
Me 10 NADH va 6iver 2,5 popia ATP/NADH
20Ovoro 120 ATP

10. Ec?¥ pmopei va unv avéyeoat Tov €00Td GOV TO TP®T, GALG
TOVAQYIOTOV eV ypetdleTal va volaoteic KabOAOL Yo eVEpYELOL.
TNa va mapayOei ateapvro-CoA ypetdletan 1o 16odvvapo 2 po-
piwv ATP.

Xteaporo-CoA + 8§ FAD + 8 NAD* + 8 CoA + 8§ H,O ——>
9 aketvro-CoA + 8 FADH, + 8 NADH + 8 H*

9 aketvho-CoA pe 10 ATP/aketoro-CoA + 90 ATP
8 NADH pe 2,5 ATP/NADH + 20 ATP
8 FADH, pe 1,5 ATP/FADH, + 12 ATP
Avritipo gvepyomoinong -2,0

20Ovoro 122 ATP

11. Zxéyov 611, otov KOKAO TOL KlTpko® o&€oc, 1 pdplo
FADH, amodidel 1,5 ATP, 1 popio NADH amodidet 2,5 ATP,
kot 1 poplo aketwro-CoA amodider 10 ATP. Avo popua ATP
mapdyovor 6tav 1 YAkl amotkodopgitol o 2 poplo mopo-
otapuikov. IMapdyovtar exiong dvo popre NADH aArd to
niextpovia petapépovior 6to FADH, ya va gicéBovv ot
proyxovopua. Kabe popro FADH, propet va anodmoet 1,5 ATP.
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Kabe popio mopostapuikov Oo mapaydyet évo popio NADH.
Ao kabe popo axetvro-CoA mapdyovrar 3 poépia NADH,
1 poépo FADH, kot 1 pépro ATP. ‘Etot Ba €xovpe cvvoro 10
ATP avd aketvro-CoA, 1 20 yia 2 poplo aketvro-CoA. To
oVvoro v T yAvkoln eivar 30 ATP. Topa Tt yivetar pe 1o
g€ovoikd 0&Y; To kampoikd 0&Y evepyomoleital 6 KATPOHAO-
CoA pe katovéimon 2 ATP kot £tot €xovpe 2 ATP ota £€oda.
O mpmtog KuKIog f-0&eidmwong amodider 1| FADH,, 1| NADH
kot 1 aketvdlo-CoA. Metd v eneepyacio tov aketvAo-CoA
67OV KOKAO TOL KiTptkoV 0&€og to PApa avtd Bo amodmoet
éva ovvoro 14 ATP. O devtepog kokhog f-o&eidmong Oa amo-
dwoel 1 FADH,, 1 NADH, aAld 2 aketolo-CoA. Metd v
eneepyacio Tov akeTVA0-CoA 6TOV KHKAO TOL KITpLKoD 0£E0G
7o Ppa avtd Bo amodwaoetl £va chvoro 24 ATP. Zvvoiwkd Oo
nmopoyBovv 38 ATP. Apa, 10 dVG0GHO KATPOTKO 0&D Exel (o
kaBapn anddoon 36 popiwv ATP. ‘Etot, pe faon v anddoon
avé dtopo dvBpaka, To AMmapd avtd 0£0 amodidel 20% mepio-
cotepn ATP amd ) yAvkodn, mov amotedel o EMGNUOVOT
TOV YEYOVOVTOG OTL TaL A gival mePlocdTEPO avnypéva and
TOVG VOUTAVOPOKEG.

12. Zteaticé + ATP + 13,5 H,O + 8 FAD + 8 NAD" —
4,5 oketo&wo + 14,5 H* + 8 FADH, + 8 NADH + AMP +
2 P;

13. To moATiKO gvepyomoleitol Kot 6T GUVEXELD VIOPAALE-
Tt o€ emegepyacia pe m f-0&eldmaon cOppva e TIg Tapakd-
T aVTIOPACELG.

HoAptcd + CoA + ATP — moipitovro-CoA + AMP + 2 P,
HoAprovro-CoA + 7 FAD + 7 NAD* + 7 CoASH + H,0 —

8 Aketvro-CoA + 7 FADH, + 7 NADH + 7 H*

To. okt poplo tov aketvAo-CoA avTIdpovv TPOg GYNUATIGUO
1e660pwV popiov aketolikod yuo amerevdépwon oto aipa,
Kot £T6L AVTA OEV GUVEIGPEPOLV GTNV OTOS0CT| EVEPYELNG GTO
nnap. Opwg, to FADH, kot to NADH mov dnpovpyodvron
GTNV TOPAY®YN TOL 0KETVAO-COA HUmopodv HEGH TNG AVOTVEL-
oTIKNG 0AVGIdaG Kot TG 0EEDMTIKNG POSPOPLAIOONS VO OTT0-
dwoovv ATP.

1,5 ATP/FADH, X 7 = 10,5 ATP

2,5 ATP/NADH X 7 = 17,5 ATP

Abpoiopa 28 ATP

To wwodvvapo 2 popiwv ATP ypnoyomomOnke yio Tov oynpo-
TGO 10V ToAptobro-CoA. ‘Etot mapdyovron kabapd 26 ATP
v xpfon and To NIop.

14. To NADH nov mapdyetat omd v 0&eidmon og akeTo&ikod
= 2,5 ATP. To axeto&iko petotpénetot e aketvAo-CoA. Avo
popo axetvAo-CoA mapdyovtal and v vOPOALGN TOL OKE-
ToakeTtVA0-CoA, kabéva amd ta omoia amodidet 10 ATP otov
vrofdrleton o€ eneEepyacio 6TOV KOKAO TOV KITpikoy o&€oc.
H cvvolikn amd6doon oe ATP givan 22,5.

15. Enedn éva popro miextpuio-CoA ypnoiponoteitor yio
oV oyNUoTopd Tov axkeroaketvho-CoA. To niektpvro-CoA
umopel va ypnoiporom et yio va wapayBet Eva popo ATP, ko
€101 K@motog pumopel va vmootnpi&et 6TL 1 omddoo givan 21,5
ATP.

16. T to Aimn Tov TPOKELTAL VO KAOVV, QVTA O)L LOVO TPETEL
va petatpomovy o€ aketvAo-CoA, aAdd to akeTvA0-CoA mpé-
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nel va vtoPAnOel og enefepyacio pe Tov KOKAO TOL KITPIKOD
o&éoc. ' va e16éABet t0 axeTLA0-COA 6TOV KOKAO TOL KITPL-
KoV 0&€og, mpémel va vdpyet mapoyn o&orolikod. O&aro&ikd
pmopet vo. oynuatiotel pe tov KotafoAopd g yAukolng oe
TVPOCTAPLAIKO KoL TNV EnakOlovdn kapPo&uiimon Tov Toupo-
GTOPLALKOV TPOG GYNUATIGHO 0&A0EKOD.

17. (o)

CH; CHs CHs CHs

HsC—CH— (CH,)5— CH— (CH,)5— CH— (CH,)5— CH—CH,—C00"~

Qutaviké ofv

To mpoPAnpa pe o puTaviKd 0&D etvor OtL, ov vootel f-o&ei-
dwon, o aviyetonicovpe Evo mapddolo meviachevég dTopo
avBpoxo. Emedn meviacBevég dtopo dvBpoko dev vmdpyet,
N f-o&eidmaon dev pmopel va AdPet xdpo. Kot To pUTAVIKO 0EH
GLGCWOPEVETOL.

CHs CHs

| |
R—C—C—C00" R—C—C—C00" ——
H H,

CH; CH;

R—C=—=C—C00" RfC*ﬁfCOO_

2
OH

CHs

R—C—C—COO~
| R
(0]
To mapado&o mevracOevig
datopo avBpaka
(B) H amopdkpuvon g pebviikng opddoc, porovott Oempntt-
kG duvarty, Oo Katavadwve xpovo kot 0o 6TEPOVVTAY KOUWOTT-
tag. T Oa kévape pe dheg avtég Tig pebvikég opadeg; To Nmap
€\voe 10 TPOPANUA Le TNV emvOnon TG a-0&eldmong.

CHs CHs

R—C—C—COO™
H H

R—C—CH—C00 ——
> H

OH
?H; CHs
R—C—C—C00~ R—C—C—0 +CO,
H | o
o o

"Evag koxhog a-o&eidwong mapd n f-o&eidmon petatpémet to
QLTAVIKO GE VTOGTPMLLO. TG S-0Eidmang.

18. H mpdn o&eidwon amopaxpvvel dvo dropa tprriov. H
evouddrmon mpochitel un padievepyd H ko OH. H dedtepn
oeidmon amopakpOver évo, GALO GTOpO TPLTIOV OtO TO GTOUO
avOpaxoa f. H Be1ddlvon anopakpivel évo aketvlo-CoA pe éva,
poévo dtopo tprriov. ‘Etot o Adyog tpitiov mpdc avOpaka givar
1/2. O Xoyog Ba givar o 16106 yio V0 amd tao o&kd. To tekev-
Taio, Opms, dgv Ba vrootel 0&eidmaon, kot €Tl OAa TaL GTOpO
tprriov Oa mapapeivovy. O Adyog v avtd 10 0&1kod givan 3/2. O
AOYOG Yot OAOKANPO TO HOPLO vt eEmopévag 5/6.

19. Amovcio tvGovrivng, n kwnromoinon Amidiov o Adfet
YOpo og Té€Toln KT M omoio O katafdAiel v KavoTTo
TOV NTOTOG VO LETOTPEYEL T MTTIOL0. GE KETOVOGMLLOTO.

20. () 10- (B) 1 (v) 5+ (8) 8 (g) 3+ (01) 9- (O) 6 () 7- () 4
v 2.

21. (a) H o&eidwon ota prtoxdvopia: n cuvbeon 610 kuttapd-
mroopa. (B) To aketvro-CoA oty ofeldwon: 1 akLAOPOPOG
TpOTEVN Yo T ovvbeon. (Y) FAD koaw NAD* oty o&eidbmwon:
NADPH y1a t ovvbeon. (8) L-Icopepéc tov 3-vdpo&v-akvro-
CoA oty o&eldmon: D-1oopepég otn cvvheon. (€) Amd To Kop-
Bo&vlro- oto pebvro- oty o&eidmwon: amd o pebvio- 6To Kap-
Bo&vro- otn obvheon. (ot) Ta évlopa g cvuvbeong tov Amo-
pov o&Ewv, Oyl dpmg ekeiva g 0&eidmong, eival opyavopéva
G€ £V0 TOMAEITOVPYIKO GOUTAOKO.

22. Ta dirrtavOpokikd amortovvror and Ty KepPoEvAdoT Tov
axetvro-CoA yio ) ovvheon puniovoro-CoA amd axetvro-
CoA.

23. 7 Aketvro-CoA + 6 ATP + 12 NADPH +12 H'—
popotikd + 7 CoA + 6 ADP + 6 P; + 12 NADP* + 5 H,0

24. Oa ypewotovpe €&l povadeg axetvho-CoA. Mia povado
axetvho-CoA Oa ypnoiporombel amevbeiog yo va ddoet ta
00 o amopaKpLGHEVO dTopo dvBpaka and To kapPo&v-te-
MK Gpo Tov 0&E0G. Ot AAAEG TEVTE LOVADEG TTPETEL VO LLETOL-
Tpomodv o€ unAovoro-CoA. H ovBeon tov kdbe popiov puniro-
voA0-CoA kootilet 1 popro ATP- é1ot Ba ypelacstodv 5 poplo
ATP. KéBe kdkhog empnrovvong ypetdletan 2 popio NADPH,
£VOL Y100 TV OVOLYMYT TG KETOVOUAS0G G€ OAKOOAN Ko €val yiol
TV avoy®yn Tov Smhod desov, dNAad] cLVOAKE Ba ypeto-
otovv 10 noépro NADPH. Apa, yio tn cdvBeon Tov Aaovptkon
o&éog Oa ypetactovv 5 popio ATP kon 10 popre NADPH.

25. ¢,B, 9, a, Y.

26. Mo tétoo petdAraén o propovoe va avooTeilet T GUV-
Beomn TV Mmapdv o&Ewv 510TL To £viupo SlooTd TO KVTTOPO-
TAOGLOTIKO KITPLKO TPpog anddoon aketvAo-CoA yuo T cOvOe-
o1 TOV MTapOV 0EEMV.

27. (a) AdBoc. H Brotivn amatteiton yio ) dpactikdma g
KopPo&urdong tov axketvro-CoA.

(B) Zwoto.

(y) AdBoc. Amarteitar ATP yia ) obvBeon tov pniovoro-CoA.
(3) Zwoto.

(¢) ZooTo.

(o1) AdBog. H ovvBdon tov Mmapdv o&éwmv givar Suepés.

(©) Zooto.

(n) AdbBog. H xapPo&urdon tov aketvio-CoA dieyeipetor omd
TO KITPIKO, TO 0moi0 dtacmdrtar Tpog amrdd0oT aketvAo-CoA,
oV £tvat TO0 VTOSTPOUA TNG.

28. Ta Mmopd o&éa e mepitto aptOpud atopmv avpaka cuvti-
Oevtan apyilovrag pe mpomiovoro-ACP (avti aketvlo-ACP), n
omoia oynpoatiletot and Tpomovuro-CoA e TNV OKETVAOTPOV-
GOKETVAGGT).

29. O)a ta onpacpéva dropa avBpoka O tapapeivovy. Emnet-
oM yxpewalopaote 8 axetvro-CoA Kot povo éva dropo avBpako



glval onNUacHEVO oTNY OKETLAKT opdda, Ba Eyovue 8 onpo-
opévo. dropa avBpaka. Mévo to aketvio-CoA mov ypnoipLo-
moteitan angvbeiog o Statnpnoet ta 3 dropa tpitiov. Ta 7 po-
plo. aketvAo-CoA, Tov ¥pNCILOTOLOVVTAL Yl T 6VVOEST TOV
pnAovoAo-CoA, Ba xdoovv 1 dropo tpitiov emmAéov tov CO,
Kot GAlo €va oto o g apuddtwong. Kabe éva and to 7
popra pnrovoro-CoA Oa Swatnprioet 1 dtopo tprtiov. Apa, to
Topopévovta cuvolkd dtopo tpitiov givor 10. O Adyog tpitiov
npog avOpaka givor 1,25.

30. Mg o dionta mhodoia oe opd ofiyd, n apdivn Oo avaotei-
AeL TN 6VVOEST TOV MITapdV 0EEDV HELOVOVTAS TNV TOGHTNTO
Brotivng mov yperaletor n kapPfoéurdon Tov aketvlo-CoA. Me
T0 payeipepa tov afydv amodatdooetor n ofdivn Kot €16t
dev pmopel vo deopevoet ) Protivn.

31. To povo aketvro-CoA mov ypnoipomoteitot omevbeiog, Kot
Oyt ot ovvBeon tov unrovoro-CoA, mapéyet Ta 600 dtopa Gv-
Opoxa 6T0 GKpo @ TG oAVGidas Tov Mmapod o&éog. Enedn to
mohuTikd o&o eivon Eva Mmapd o0&y Cie, 10 okeTVA0-COA O
dwoel ta dropa avOpaka 15 kot 16.

32. To HCO; ovvdéetal 610 aketvlo-CoA mpog GyNUATIGUO
pnAovoAo-CoA. Otav to unAovoro-CoA GUUTVKVAOVETAL LE TO
axeTLA0-COA Yo vo. GYNUOTIOTEL TO TETPAVOPAKIKO KETO-0KL-
10-CoA, 10 HCO;™ amopaxpivetat wg CO,.

33. H poc@o@povkToKvaon eAEyyel T por| TG YAVKOAVTL-
KN g mopeiag. H yAvkdlvon Aettovpyel pe okond v mapaymyn
ATP 1 Sopk®v GVGTATIKGV Y10 flocuviicelc, avarloya L Tov
1670. H mapovesio Tov Kitpikod 610 KuTTopOTAUGHO VTOONAD-
VEL OTL VTLAPYEL EMOPKELN TOV OTOITOVUEVOV GUOTATIKAOV, KO
dev vapyel ovaykn va katoforotel yAukodn.

34. O C-1 eivau meprocdtepo padievepydc.

35. To petadroypévo évlvpo Ba eivor cuvexmg evepyo doTt
dgv pumopet va avaotadet pe pocpopvrioon. H cvvbeon hmo-
pav o&€mv Ba eivor adokia evepyde. ‘Etot, pio tétoto petdh-
Aoén Bo pmopovoe vo 081 YNGEL GE TOVGOPKIOL.

36. () [MoAputehaiko: (B) Awvelaixd: (y) Avedaixkd- (8) elaid:
(&) ehaikd: (o1) Mvoreviko.

37. H anokapPoluAiinon wbei T cupumdkvoon e HNAOVUAO-
ACP ko1 g axetvAo-ACP. Avtifétmg, 1 cupmdikveoon Vo po-
piov aketvlo-ACP givan gvepyetaxd pun gvvoodpevn. X yiv-
Koveoyéveon, 1 amokapBouiioon wbel Tov oyNUATIGUO TOV
(PMGPO-EVOLOTVPOGTAPVAIKOV amtd 0ENAOELKO.

38. H xwnromoinon tov Mr®V 6To MTOKOTTOPO EVEPYOTOLEL-
TOL HE POOPOPLAImE. Tl TOV AOY0 aVTO, VIEPTAPAYMYN TNG
Kwvaong mov evepyomoteitar amd tnv kKukAky AMP Oa odnyn-
GEL GE EMTAYVVOUEVT ATOIKOSOUNON TOV TPLUKVAOYAVKEPOLDV
Kot o€ peimon tov oamobepdtov AMmovg.

39. Avemdpkelo TG LETATOTAGTG TG KOPVITIVIG KOIL TOV LETO-
Popa TG 6-eMGPOPIKNG YAVKOING.

40. Xtov mépmto kKo g f-oEeidmong oynuotiCeton cis-A>-
evobAo-CoA. Evuddtmon pe v KAacikn vdotdorn amodidet
D-3-03po&V-0KkVA0-COA, AKATAAANAO IGOUEPES Y10L TO ETMOUEVO
évlopo ot f-o&eidmwon. To 0d1€€0d0 avTd TOPUKAUTTETOL e
Hio Se0TEPT] VOATACN 1) OTOIOL ATOUUKPVVEL VEPO Y10 VO SMDGEL
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trans-A*-evoiro-CoA. H tpocOfkn evog popiov 0Kdatog pe tmv
KAOGIKT VOUTAGT 6T GLVEXELD 0modidel L-3-0Opo&v-aKvAO-
CoA, 10 katdhinio oopepés. 'Etot, ot voatdoeg avtibetng
61EPE0EEEIBIKEVONG YPNOIUEVOVY GTOV EMUEPIGUO (AVOGTPO-
oM ™G SpOPEe®ONg) ™S 3-vdpo&LAOUAdHG TOV EVOLOUEGOV
axvAo-CoA.

41. 'Evo TAEOVEKTILOL TTOV TPOGPEPEL 1] CLYKEKPLUEVT] dtdTaén
elvar 0Tt cuvtoviovtar ot GUVOETIKEG IKOVOTNTES SLUPOPETIKOV
evlopmv. Emmiéov, ta evdidpueca umopovv vo petopepfodv
OTOTEAEGULATIKG OO TO €val EVEPYO KEVTPO GTO GAAO YmPIG Vol
gykataAeinovv | cvvdbpoton avt. Eniong, éva coumieypo
OLLOLOTOAK( GUVEVOLEVOVY VEOL®V givar o otabepd and Eva
aAlo mov oynpatiletol and un oporomolkés ErEec. Kabe éva
amd to cvuotatikd Evivpa givar opdAoyo TPOg TO PaKTNPLKO
OVTIGTOLYO TOV, [LE TPOTO AVOYVMPIGLHO.

42. H mbavotnta va cuvtebel pio moAvmentidikn aivcida ym-
pic MaBog pewdvetal 660 TO PUNKOG TG 0AVGId0G avEAVETAL.

‘Eva amho Adbog pmopel va kdvel GuVOMKA TO TOATENTIO0

AVOTOTEAECUATIKO. AVTIOETOC, LU0 EAATTOUOTIKY VITOUOVAIO.
Umopel vo. 0TOKAEIGTEL OO TOV GYNUATICUO EVOS 1] OLLOLOTO-
Akov molvevlupikoy copmidokov. Ot KoAEG VTOUOVAdES dev
ATOPPITTOVTaL.

43. H amovcio keTOVOGmUATOV 0QeileTar 6TO YEYOVOG OTL TO
Nmop, N TNYN TOV KETOVOGOUATOV GTO Oipo, dev Umopel va
ofedmwoel Mmapd o&éa mpog mapaymyn aketvro-CoA. EmumAé-
ov, Myo g e€acbevnuévng ofeidmong tov Mmopodv o&Emv,
t0 map kabictator tepiocdtepo eEupUévo omd ™ YALKON
¢ YN evépyelog. Avtn 1 e&dptnon €yl oG omoTELEG O, TNV
EMATTMON TNG YAVKOVEOYEVESTG KOl TNV TTOGT TOV EMTEI®V
g YAuko{ng oto aipa, ot omoieg entteivovol and v EAAEWYN
0&eldmong TV MTapdv 0EEMV GTOVG HVG KOl TNV EmakOAovOn

avénon g TPOGANYNG YALKOING 0td TO aijLa.

44. Ta vrepoledioompota SEYEpovLY TV ATOKOSOUNCT TOV
MTopdv 0&EwV. XVVERMDS, 1 aVENCT TG dPUCTIKOTNTOG TOV
vrepoediocmpdtov uropel vo cupBAAiel otnv €AGTTOON
TOV EMMEIOV TOV TPIYyAVKEPOimV oto aipa. [Ipdyuart, n Kho-
owmpdn (clofibrate) ypnoylonoteiton 6 eEMPETIKEG TEPITTM-
GELg AOY® TOV GOPOPDY TOPEVEPYEIDV TNG.

45. To kuTpikd Spa S1ELKOADVOVTAG, GE GLVEPYOGIO HE TNV
mpoteivny MIG12, tov oynuotiopd tov evepydv vnpatiov
a6 avevepyd povopepn. Ovclaotikd, ovtd avédvel Tov apib-
o tov dtbécipov evepymv BEGE@V | TN GLYKEVTIP®GN TOV
evlhpov. Zuvendc, N emidpact Tov YIVETOL OVTIANTTN ®G Lo
avéEnon oV TN ™G Vi AAMLOGTEPIKA EVvivpa Ta OTTol0L pe-
TABAAAOVY TN V0 TOVG OVTOTOKPIVOLEVE GE PLOUGTES pepL-
Kk€G popéc ovopalovtar evlvua tacews V. O mhéov KOG TU-
oG aAhooTEPIKOV eviDp®V, TV omolov N K, petafdiietar,
mepthopfavel ta évivuo tacews K. To maipitobro-CoA mpo-
KoAEl OTOTOAVUEPIGUO KOL GUVETMG OTEVEPYOTOINGN.

46. To Betolikd aviov Tov cuvevidpov A TpocsPariet Ty 3-ke-
TOUASO TPOG GYNUOTIGUO EVOS TETPUESPIKOD EVOLOUEGOV. Av-
16 doomdton Tpog oyNUATIGHO akLAo-CoA Kot TOL EVOALKOD
aviovtog tov akeTvAo-CoA. H mpmtovimon tov evoikov ovid-
v1oG 0modidet akeTvAo-CoA.
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47.
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48. (a) Ta Aimn kaiyovtol 6NV Topd TV vooTavdpdkmv. Xm-
pig vdatavOpaxeg, dev Oa pTOPOVoAV VO VTLAPYOVY AVATANP®-
TIKEG AVTIOPAGELS Y10 VO OVOTANPOCOVV T GUGTATIKG TOV KV-
KAov 10V KiTpko¥ 0&€og. Me o Statpoen amd Almn pévo, Ho
pmopovce va mapoydei akeTvAo-CoA and TV amrokodounon
TOV MTUPOV 0EEMV.

(B) Axetovn and KeTovoosmUATA.

(v) Now. Awmapd o€ pe meprtd aplipd atdpov avipaka Oo
UITOPOVGOV VO 001YGOLV GTNV TOPOY®YN TOL TPOTIOVUAO-
CoA, 1o omnoio pmopei vo petatponei o€ niektpuro-CoA, éva
GLGTOTIKO TOL KOKAOL TOL KLTpikov 0&€0g. Avtd Ba pmopovce
va ypnoponon et yio vo avorAnpOGEL TOV KOKAO TOL KITPLKO
0&£0G Ko Vo LETPLAGEL T1) SVGOGHIN TNG AVOTVOT|G.

49. 'Eva onuacpévo Mmapd propei va 16éA0EL 6TOV KOKAO TOV
KITpkoy ®¢ akeTLA0-COA Kol VoL amodMGEL GNUAGUEVO 0EULO-
&Ko, oA LOVO PETA TNV OTOUAKPLVGT] dVO aTOp®V GvOpaKa,
o¢ CO,. Zuvenmg, akoun kot av T0 0&aAo&iko pumopet va etvor
onuocpévo, dev pmopel va vapyel kobopn ocbvheon oty mo-
oot Tov 0&NA0EIKOD Kol ETOpEVEG 0UTE Kabapry cvvbeon
YAkong 1 YAvkoyovov.

50. (o) H yAukdln anoterel 10 TpoTOPYIKO KOOGLUO TOL YPN-
clonoteitor otov eykéQaro. Mo EAAEWYN TLUPOGTUPLAIKNG
apudpoyovaong Oo mapepmodicel Ty NP o&eldmwon Tov
TPOEPYOUEVOL amd YAVKOL TUPOGTAPVALKOD HECH TNG KLTTOL-
pung avomvong. (B) Emedn n ATP dev umopei vo mopayel oe-
poPua, N yAwkoln Oa petaPfoiotel o€ YOAUKTIKO TPOKEUEVOD
va avaktBel kdmola tocotnta ATP. (y) Mo tétola diotto Oo
TOPAYEL KETOVOSMLLOTO TO. OO0, LITOPOVV VO, ¥pNGLoToinfodv
WG KAVGILO, 0TTO TOV EYKEPOAO.

51. H Brevvolmidmwon II (Ymokepdrato 11.3) mpoxvatel dtov
Acoocopikd EvEupo eKKpivovtat avti vo el6GyovToLl 6To AVGo-
COLOTA.

52. (0) H V,u neroveton kou K, av&avetor. V., (dyplog to-
70¢) = 13 nmol min! mg ' K, (dyprog tomog) = 45 pM- V.,
(netaAraypévog) = 8,3 nmol min! mg'- K, (netaAraypévog)
=74 uM.

(B) Kat 01 800, N Vyex KO M K, pe1®d®VOVTOL V100 (GypLOG TOTTOG)
= 41 nmol min! mg!- K, (dyprog tomog) = 104 uM- V... (ne-

talhoypévog) = 23 nmol min™ mg'- K, (uetaAloyuévog) =
69 pM.

(y) O dyprog tomog givar onuovtikd mo gvaichntog 6to pnio-
voro-CoA.

(3) Ze oyéomn He TV KOPVITIVY), O LETOAAOYLLEVOG TOTTOG EULPOL-
vilet mepinmov 10 65% NG dPUCTIKOTNTAG TOV (LYPLOV THTOV, KOt
oe oyéon pe to ToATobro-CoA, mepimov to 50% g dpacti-
KOTNTOG. ATO TNV GAAN peptd, 10 wM pniovoro-CoA avaotér-
Aovv mepinov 0 80% Tov Gryplov TOTOV aALG dEV £YOVV OLGLO-
oTiKd Kopio enidpaon oto petaAraypévo Evivpo.

(&) To yhovtapviko aivetot vo tailet o onuovtikd poro ot
pvOuon Tov pnAovoro-CoA mopd oty KotdAvon.

53. (o) H devkivn aAlalel og arovivn. (B) Agv vedpyet odro-
YN o€ oyéon pe o detypa eréyyov. (v) H tvpocivn adrilel o
aiavivn. (8) H déopevon g Mmmdiong elvor onuovTiKd HElmpe-
VI GUYKPLTIKG pe To delypa ehéyyov. (€) H dpacticdmmra g
Mmdong ehottddnke. (ot) Avtd vrodnAdvel 0Tt ivan Eeywpt-
otéc. H petdAraén L16A emtpémet ) déopevon g Mmdong,
OU®G, Ogv EMTPETEL, OTMG PaiveTal, TV evepyomoinom tg. ()
H petédAloén oot peiwoe 1060 T 0EGHEVGN OGO KoL TV EVEP-
YOToiNG™, VITOINAMVOVTAG OTL 1) TVPOGIVY] EUTAEKETOL KOL OTIG
500 TTLYES TNG SPACTIKOTNTOG TG CLVAITACT|G.

54. (a) To soraphen A ovactédier T cvvleon TOV MTopdV
o&émv pe 1pomo docoetaptapevo. (B) H o&eidwon tov Mmapmdv
o&émv av&dvetan Tapovasio Tov soraphen A. (y) @uunbeite 6tin
kappo&uidon-2 tov aketvro-CoA cuvbétel pniovoro-CoA yio
VoL 0VOoTEIAEL TN HETOPOPE TOV MTopdV 0EEMV 6To pitoyOv-
opta, Topepmodilovtag kat’ eméktacn v o&eidmwon tovg. Onmg
paivetal, To soraphen A avacTEAAEL KOt TIG VO LOPPES TG KO-
Bo&vidone. (8) H pocpormidikny cuvbeon avestdin pe d0c0o-
eEaptopevo tpomo. (¢) Ta pooeoMmidio eivar amapaitnto yio
T ovvleon Tov pepPpovav. (ot) To soraphen A avactéAlel Tov
KUTTOPIKO TOMOUTAAGIAGHO, 101G G€ VYNAEG GUYKEVIPMGELS.

Keg@dhaio 23

1. Otav o1 TpwTeiveg 0modlatdocovtal, OAOL Ol TEXTIOIKOL Oe-
opot givar evepocitol o€ TpwtTeolvTKG Evupa. Edv m tpioid-
6ToIN doun Hog TpWTEivg datnpeital, 1 TpodsPacn 6€ ToA-
AOUG TEMTIOKOVG OECUOVS EIVOL OTOYOPEVTIKT] GTOL TPMOTEOA-
TiKd Evlopa.

2. Ilpdtov, 1o évlupo mov gvepyomotel v ovfukitivny (E1)
GuvoEeL TV ovPiKitivn 6€ Lo GOLAPLIPLALKT opada ToL Wiov.

‘Emerra, n ovpicitivn petapépetal o€ éva KATGAOWo KVGTEIVIG

Tov evidpov ovlevéng g ovPuitivng (E2) pe ™ dpdon tov
Wiov tov E2. H Mydon ovfikitiviig-npwteivng (E3), ypnoito-
TOLOVTOG TO oLPIKITVLAM®UEVO E2 ¢ vTdoTpmpL, HETAPEPEL
™V ovPikitivr 6TV TPOTEIVI-GTOYO.

3. ()7 (B)4 (1) 2:(8) 10- () 5 (671) 3- (O 9 () 1- (B) 6 (V8.
4. (0) H dpactikéomnta ATPdong tov mpwteacopatog 26S
avikel otnv vropovada 19S. H evépyela and v vdpdivon
g ATP pmopet va ypnoonombet yuo va EedmAdoet To vIo-
GTPOUO, TO 0moio glvat Tapa TOAD peydho yio vo elcéABEL 6TO
KoToAvTikd Bapéi. H ATP pmopel emiong va ypetdletat yio
UETATOTIGN TOV VITOGTPOUATOS HEGO GTO BapEAL.

(B) EmBepardverl v amdvinon oto puépog (o). Emedn eivon pu-



Kpa, Ta mentioln dev yperdletan va Eedimhmbovv. Emmiéov, -
Kkpa mentidio Bo propovcav mbavmg va e16ELBOVV OA0 TOVTO-
APOVOGS Y®pig va ypedletar petatdmion.

5. (a) MMupootopuikd: (B) 0&aro&ikd: (Y) a-KETOYAOLTAPUKO*
(8) a-keTolcOKUTPOTKS (€) PAVLAOTVPOGTUPLAIKO: (GT) VOPO-
EVPAIVOAOTVPOGTAPVALKO.

6. (o) Aomapaywikd + a-ketoyhovtopkd + GTP + ATP +
2 H,0 + NADH + H" — % yAvkddn + yrovtopvikd + CO,
+ ADP + GDP + NAD" + 2 P,

Ta amortodpeva cvvéviopa ival EooEopikn Tuptdo&din oty
avtidpaon Tpavoapivoong kat NAD*/NADH otig avtidpdcelg
ofeldoovaymyng.

(B) Acmapaywiko + CO, + NH,* + 3 ATP + NAD* + 4 H,0O
—> 0&oho&wd + ovpio + 2 ADP + 4 P, + AMP + NADH +
H+

7. 210 €UKOPLOTIKO TPOTEACOUO Ol SLOKPLTEG VTOUOVAIES [
&xouv SLapopeTikég EIOIKEVGELS Y10l TOL VITOGTPMLOTO, ETLITPE-
TOVTOG TNV TANPT OTOIKOOOUNGT TOV TPOTEIVDV.

8. Ot é&Lvmopovadeg TOOVAOS VILAPYOLV MG EVOL ETEPOEEAUEPES.
Me mepdpata Stacuvdécewmy pmopei va eheyybei To Hoviédo Kot
VOl TPOGOIOPIOTEL TOLEG VTOUOVADES YEITOVEDOLV HETAED TOVG.

9. TIvpopwcpopikr Betopivn.

10. Ot opvopETOPOPAGES LETOPEPOVY TNV a-OUVOUAO GTO
0-KETOYAOVTOPIKO TTPOG GYNUATIoUO YAovTapvikod. To yAov-
TOUVIKO OTTOUIVOVETOL 0EEIBMTIKG TPOG GYNUOTIGUO EVOG 10-
VT0G appmviov.

11. Aomopoywvikd (0&aro&ikd), YAoutapvikd (a-KeToyAovTo-
PIKO), aAaVivI (TVPOGTAPLALKO).

12. Xepivn kot Opgovivn.

13. Eivou gite kavoyo yio 1o KOKAO TOV KITPIKOL 0EE0C, gite
GULGTOTIKA TOL KUKAOV TOV KITPpKoy 0&E0G, gite popla T omoia,
UTOPOVV VO, LETOTPATOVV GE KAVGLLO Y10 TOV KOKAO TOL KITpl-
KoL 0&€0G GE Eval PripaL.

14. Apa og ppedtio nheKTpovimy.

15. ®oopopikd KopPapoBAlo Kot aeTopayviKo.
16. (o) 4- (B) 5 (v) 1 (8) 6 (e) 7" (o7) 3- (0) 2.
17. A, apywivn: B, kitpovidivn: I, opviBivn: A, apytvivonie-
kTpwcd. H oepd eppdviong eivau: T, B, A, E.
18. CO, + NH,* + 3 ATP + NAD" + acnoapoyvikd
+3H,0—
Ovpia + 2 ADP + 2 P, + AMP + PP; + NADH + H*
+ o&aho&ucd
Aomovavtol TE6ceplg opddes VYNAOD SLVOUIKOD LETAPOPAG
POGPOPIKNG opddac. Xnpeunote, Opwe, o6tt éva NADH om-
povpyeitor €v to Povpopikd petotpanel oe o&aroikd. To
NADH propei va amoddoet 2,5 ATP oty alvcida Hetopopdig
niextpoviov. Aappavovrag v’ dyv avtd ta popio ATP, da-
Tavovtotl povo 1,5 eoepopviikég opddes vyniov Suvakon
UETAPOPAS POGPOPIKNG OLASOG.
19. H odvBeomn tov povpaptkol pe ToV KOKAO TG ovpiog eivarl
OMNUOVTIKY 10Tl GUVIEEL TOV KUKAO TNG ovpiag Kot ToV KOKAO
oV KITptkov 0&E0G. To POVHAPIKO EVOSUTMVETOL TPOG UNALKO,
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70 0moio 61N GuvExEln o&ewddvetat o€ 0&aAoko. To o&aho&ikd
&xel Sapopeg mbavég koton&ewc: (1) tpavoapivoon ce aomo-
paywikod, (2) petatpony] o€ YAVKOO e TN YAUKOVEOYEVETIKY
nopeia, (3) cvumvkvoon pe aketvAo-CoA TPog GYNUATIGUO Ki-
TPIKOV, 1 (4) LETATPOTN GE TLPOCTAPLAIKS. Apa., Kepdilels To
otoiynua!

20. TpavokapPapodrdacn g opviBivng (n évoon A givar ava-
Aoyn tov PALA- BA. Kepdiaro 10).

21. H oppovia pmopel vo odnynoel omv auivoon Tov
O-KETOYAOVTOPIKOD, TOPAYOVTOG VYNAT GUYKEVTPWOOT] YAOLTO-
Pvikob katd Evav pn puOulopevo tpoémo. To a-KeToyAovTapiko
ywo. T 6VVOEST] TOL YAOVTOUIVIKOD UTOPEL VO, OTOUOKPVVETOL
oo TOV KOKAO TOL KITPIKOU 0£E0C, LEWDVOVTOG KAT  0VTOV TOV
TPOTO TNV IKAVOTNTO OVOTTVONG TOV KLTTAPOV.

22. H avdiveon eacpotopetpiog palog mopéyet woyvpn Evoeién
ot tpia éviupo —1 TUPOGTAPLAIKT APLIPOYOVAST|, | A-KETO-
YAOLTOPIKT APLIPOYOVAGST] KOL 1) GUPLIPOYOVAST] TOV A-KETO-
EEmv draxhadiopévng alvcidac— eivar o avendpkela. To mAéov
mOavoV ivar 0TL 70 Koo cuoTatikd Es antdv tmv eviopwmv Ast-
ner N elvon eAattopotikd. H vndbeon avt) umnopet vor eheyydel
Le KaOuPIGHO TV TPV avTdV eVEDHOV Kot EAEYYO TNG IKOVO-
TNTAG TOVG VO KATOADOLV TV OVOYEVYIGT) TOV ATOOdiov.

23. To Pevloikd, to eavuro&ikd kot n apywivn Oo propodoav
vo. xopnyn0odv yo vo. GUUTANPAOCOLY pio. S10TPOPT| LE TEPL-
oplopiopévn mpoteivn. To dlwto Ba umopovce vo epeoviotel
OTO WWTOVPIKD, GTI POLVUAOOKETLVAOYAOLTOUIVY] KOl GTNV Ki-
TPOLAALIVY.

24. To Nmap eival o KOpLog 1610 déapevong Tov aldToV G
ovpia. Edv to rap vrootel BAAPN (Topadeiypotog xépv, and
nratitda 1 and VIEPPOMKN KATOVAAMGT AAKOOANG), 1| EAED-
Oepn appovio aredevdepdvetat 6To aipa.

25. H éhhewym avt pmopet ev pépet va mapakappOei pe yopn-
ynom neplooelng apywivng Le T STpoPr| Kot TEPLOPICUO TNG
OMKNG TpocshapPoavopevng TpmTeivng. Xto nrap, n apywivn ot
aomdtol oe ovpia kot opvidivi, N omolo 6N GLVEKEW AVTISPH
HE POOPOPIKO KAPPAUOTAIO TPOG GYNUOTIGUO KITPOVAAIVIG.
AT 10 €VAIAIESO TOV KOKAOV TNG OVPING GUUTVKVMVETOL LE
CTOPAYIVIKO TPOG AOO00T| OPYIVIVONAEKTPIKOD, TO OTTOI0 0T
GUVEXELN EKKPIVETOL. ZnpeldVETOL OTL dV0 dTopo aldTov —Eva,
oo TO POGPOPIKO KapPopoBilo Kot To GALO amd T0 acmTapayt-
VIKO— OTTOLLOKPUVOVTOL OO TO AL ove LOPLO XOpNYOOUEVTS
apywivng, pe m dtpodn. OVGLIGTIKA, TO APYIVIVONAEKTPIKO
VIOKAOIGTA TNV 0VLPLO MG O POPENS ATOUAKPLVETG 0LDTOV amd
70 oo O GYNUATIGHOG TOV OPYIVIVONAEKTPLKOD OTOLOKPVVEL
10 670, KOl 0 TEPLOPICUOS GTNV TPOCANYN TPOTEIVNG EAaL-
@pHvel v o&vovpia.

26. H aomaptaun, évog eotépag Sumentidiov (L-06maporytvoro-
L-QOVOAOAOVOAOLEDVAEGTEPOG), VOPOAVETOL TTPOG L-ALOTOPAYL-
VIKO Kot L-povoraAavivn. Yynia enineda govoloiovivng ei-
vat PAaPepd Yo Tovg TAGKOVTEG amd POLVVAOKETOVOLPIaL.

27. To N-oxetvhoylovtapvikd cuvtifeton amd aketvio-CoA
Kot yAovtopvikd. T GAAn pio popd to aketvro-CoA ypn-
OluedEL MG EVEPYOTOMUEVOS OOTNG OKETLAKNG opddac. H
avtidpaon ovth KotoAveTor and T cvvidon tov N-aKeTvAo-
YAOLTOUIVIKOD.
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28. Oleg o1 mpoteiveg dev dnpovpyodvton og ioeg peta&d Toug:
LEPIKES EIVOL MO ONUOVTIKES amd dAAec. Mepikég TpoTeiveg Oa
UTopovoaV, OTOKOSOUOVUEVES, VO, TPOUNOEHGOVV To. apVOEEN
nov Agimovv. To dlmwto omd Ta dA e apvoééa Ba pmopovse va
amekkpdel ®g ovpla. Zvvenmg, Bo LTopovsE vo. amekkpdel e-
procdTePo GlmTto and ekeivo mov AapuPdvetar pe t STpoen.

29. O avOpuKIKOG CKELETOG TMV KETOYEVETIKMOV OpIVOEEDV
Umopel var HeTaTpanel 6€ Ketovoompata | Mmoapd o&éa. Mdovo
N Aevkivn Ko 1 Aveivn givor kabapd ketoyevetikd. Ilvkoyeve-
TG apvo&éa eivat ekeiva v omoimv 0 avOpaKiKdg oKeAETOG
pmopet va petatponei o€ yAukodn.

30. Onwg gaiveton omnv Ewdva 23.28, n akavivn, Eva yAvko-
VEOYOVIKO apvoly, amelevfepdvetal Kotd Tov HETAROAMGUO
g Opuntopdvng oe aketvAo-CoA Kot aketoakeTvA0-CoA.

31. To apwvo&éa Storhadiopévng aAveidog, AeVKivr, IGOAEVKI-
wvn kot Bodivn. To amartovpevo Eviupo ivol To GOUTAOKO TNG
apLOPOYOVACTS TOV 0-KETOEEWMV SLOKAASIGUEVIC BAVGIONG.

32. TTupootapLAKS (YALKOADGN KOl YAVKOVEOYEVEST)), OKETVL-
20-CoA (K0Khog Kitptkol 0&€og kat cuvheon Mmapdv 0&éwv),
akeTooKeTVA0-COA (Topaymyn KETOVOGMUAT®V), 0-KETOYAOL-
Tapkd (KOKAOG KItptkoV 0EE0C), nAektpuro-CoA (KOKAOG Ki-
TPIKOV 0&£0C), povpaptkd (KOKAOG KITptkoh 0&€0g) Kot o&aho-
&k (KOKAOG KITpLKoL 0&E0G KOt YAVKOVEOYEVEDT)).
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H otabepd 1coppomiog yio Tnv 0AANAOUETATPOTT TNG L-GEPIVIG
Kot D-oepivng eivar akpog 1.

35. TIpoxetton yuo SumAn ektomion. Zynpotileton £vo vrokote-
oTNEVO eVEUIIKO EVOIANESO.

36. 'Exfeon kot’ ovtodv TOV TPOTO [0S SOUIKNIG TEPLOYNG VIO-
IMA@VEL OTL €Vl GLGTATIKO EVOG TOAVTPMTEIVIKOD GUUTAOGKOL
£xel OmOTUYEL VO OYNUOTIOTEL KOTOAANAQ, 1} OTL £VOL GLGTOTIKO
&yt ovvtelel og mepiooeio. Avtd o 0dNyHoEL GE Ypriyopn anot-
KOOOUNGN KOl OTOKOTAGTOON TG KATAAANANG GTOXEIOUETPIOG.

37. (0) EXdttoon tov anobepdtov yAvkoydovov. Otav avtd
ouuPet, Bo Tpémer va amotkodopunBodv TPMTEIVES Yl VoL tKovo-
OGOV TIG AVAYKES TOV £YKEPAAOL 6€ YAukoln. Ta apvoééa
OV TPOKVITOVY OTOULVAOVOVTOL KOt T dtopa afdTov EKKpivo-
vt g ovpia.

(B) O eyképorog £xel TPOGAPUOGTEL GTN YPNOT TOV KETOVO-
COUATOV, TO OTOl0 TOPAYOVTOL 0T TOV KATAPOMGUO TOV Al-
mop®V 0EEmV. Me dAda AoYla, 0 YKEPAAOS TpopodoTEiTaL OITd
TOV KOTOBOMOUO MTapdV 0EEMV.

(y) Otav ta amobépata yAvkoydvov kot Amovg eEavtinbovyv, n
povn Stobéoiun myn evépyetog etvor 1 TpOTEIVN.

38. To axpPés aito OAwV T®V CUUTTOUATOV deV Elval TAN-
pOG ATOCUPNVIGUEVO, OumG, po mhavhy e&nynon Pocileton
GTOV KEVIPIKO pOro TOVL 0&uAo&kol otov petafoiopd. Mo
EMewyn mupootapLAKTS KopPo&uAadong o peiove v moco-
nta Tov o&aroékov. H éddenymn o&ado&ikov pe t oelpd g Oa
pelmve TV evepydTnTa TOL KOKAOL TOL KITPLKOL 0EE0C, Kot GL-
venmg 1 ATP Ba mapaydtov pe oynuotiopnd yoroktikod o&éoc.
Edv n ovykévipwon tov 0&oho&ikol eivar yapunAn, dev pmopsel
VO GYNUOTIOTED 0GTOPUYIVIKO Kol 0 KUKAOG TG ovplog dtota-
paocetat. To 0Eoho&ikod glvor emiong amopaitnTo Yo Vo, Gy Lo
TIoTEl TO KITPIKO, TO 07010 pETAPEPEL TO 0keTVAO-COA 6TO KLT-
TopdTAAGHA Yio Vo Yivel | oOvOeon TV Mmapmv o&Emv. Téhog,
70 0&0AOEIKO amanTEiTOL Y10 T YAVKOVEOYEVEDT).

39. Amapivoon mpog o-keto-S-puebviofarepikd: oEeldmTIKn
amokapPo&urioon mpog a-pebvro-Povtupvro-CoA - ofeidwon
pog  a-pebvro-A2-Bovtupoiro-CoA- evuddtwon, ofeidwon
kot Betdivon amodidel axeTvAo-CoA kot tpomiovuro-CoA- to
mpomovuro-CoA petatpénetol o€ nhektpuAo-CoA.

40. H pwopopvrdon tov yivkoydvov. To cuvévlopo ypnot-
HevEL G £vag 0£E0PUCIKOG KATOAVTNG.

41. Xtov kdkAo twv Cori, Ta dTopa avOpoko petapépoval amd
TOVG VG 6TO NITaLp G YOAAKTIKO. [ varypnotporomOeito yolo-
KTIKO 6TOV HETAROMGHO Tpémet va. avaydel o€ TuPOGTUPULALKO.
H avayoyn avt ypeidletot niektpdvia VYnAng evépyelog ot
popoer; tov NADH. Otov 1o dtopa GvOpoako HETAPEPOVTUL MG
aAavivn, N Tpavoapiveot omodidetl amevbeiog TVPOGTAPLAIKO.



42. (a) Mpdypatt, dev mopatnpeitor TEYN TPOTEIVIG ATOL-
oio. voukAieotdiov. (B) H méyn mpwteivng dieyelpetar woyvpd
a6 v mapovsio ATP. (y) To AMP-PNP, éva pun vdpoivod-
pevo aviaroyo g ATP, dev elvar meplocoTeEpo SpacTikd omd
v ADP. () To mpwtedoopa dev yperaletoar ovte ATP ovte
PAN vy va méyet pikpd vrootpopota. (€) Yopoivon PAN kot
ATP pmopet va yperdleton yio to Eedimiwpa Tov mentidiov Kot
™ HETATOMIGN TOV EVTOS TOL TPMOTEACOUATOS. (0T) AV KOl TO
PAN an6 Thermoplasma dev givar 1660 dpaotikd 660 To GARAL
TPOTEACOUOTA, TP’ OAOL OV TA TPOKAAEL TPITAAGLO EWC TETPOL-
m\doio diéyepon g TEYNGC. (£) Yrd 10 pwg Tov yeyovoTog 0Tt
TOL P00, KoL Ol EVKOPVMOTIKOT OPYAVIGUOT ATEKAVAY OPKETA
EKOTOUPOPL Ypovia Tpv, To 0Tt T0 PAN and Thermoplasma
Uopel va S1eYEipEL TO TPMOTEACOLA OO VG KOVVEALOD VITOON-
AOVEL OpOAOYIOL Ol HOVO HETOED TOV TPOTENCOUATOV, OAAG
kot petag&d tov PAN kot g vropovadag 19S (o mbavov tig
ATPaoEQ) TOL TPOTERCONATOS 26S TV ONAACTIKMV.

Kegpdahaio 24

1. H xabroon tov aldtov gival 1 HETATPOTY| TOV ATHLOGPOL-
pkov aldtov oe NH;*. Aalmtpopikoi (mov kadnidvouv alw-
T0) HKPOOPYAVIGHOL gival tkavol va kadnimvouy almro.

2. ()4 B8 (1)10-(8) 6 (e) 7 (c1) 9 (O 3- () 5-(0) 2- (W 1.
3. H avayoydon mopéxet MAEKTPOVIOL LE VYNAN OVOY®OYIKY
)0, eved N alwtdon, n onoia arortel VOpOIvon g ATP, xp1-
GULOTOLEL T NAEKTPOVIA Vi VoL avarydyel To N, oe NH;.

4. O 1oyvpropdg dev givar aindng. To alwto guvoeiton Oeppo-
dvvapkd. H domdvn ATP and v alwtdon sivar amapaitntn
TPOKELUEVOL VO UTOPEGEL VAL YIVEL 1] AVTIOPOLOT] KIVITIKA.

5. Avayovtog 10 aTHocpopikd almto, ta faktnpio mapEyovv
610 eUTO appovia. H avayoyn oot eivot evepyetakd damovn-
pn, Ko T Baxtipia ypnoiporotodv mv ATP amd 1o ¢uto.

6. O&uAo&Ko, TVPOGTAPLAIKO, S-EmSPOPIKT PPOLN, POGPO-
EVOLOTVPOGTAPVALKO, 4-pmGPopIKT pLOPOLN, a-KeToyAOLTO-
PIKO, Kot 3-QMGPOYAVKEPIKO.

7. Ot avBpwmot dev dobétovv T0 Proynkd povomdtt yio vo,
cuvbécovv optopéva apvoléa amd amhoHoTEPOVS TPOSPO-
povg. Kotd cvvénetla, avtd to apvo&éa eivol «amopaitnton
Kot TPEMEL VoL TPOSANPOoHV HEG® TNG TPOPTG.

8. IMwkdn + 2 ADP + 2 P; + 2 NAD" + 2 yAovtapvikd —
2 aiavivn + 2 a-ketoylovtapiko + 2 ATP + 2 NADH + 2 H,O
+2 H*

9. N, — NH;" — vyAovtopwvik6 — oepivip — yAvkivip —
O-0UVOAEPOVAIVIKO — TOPPOYOAVOYOVO — aipn

10. dwoeopikn mopdoldin (PLP).

11. S-Adevocviopedetovivn, teTpodddpoLAAKO Kot pebvro-
KoBoiopivn.

12. (o) N°,N"-peborevotetpoidpouilicd: (B) N°-pebvrote-
TPAHOPOPLAALKO.

13. To p-yAouTOPLAOQ®GEOPIKO eivol Eva mhave vOANeso
™g ovTidpacmng.

14. H obvBeon g acmapayivig amd aomopoyvikd Tepve pé-
0 £VOG aKLAO-00EVVALKOD evilopésov. ‘Eva amd to mpoidvta,
™mg avtidpaong Oa eivor AMP onpacpévn pe 0.
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15. H yopnynon g yAvKiving odnyel 61OV GYNUOTIGUO TNG
wofaiepvroyivkivig. Avtd 1o cvlevyuo, Tov givorl dtoAvtd
610 vePO, o€ avtifeon pe 1o woParepikd 0&v, ekkpiveTol TOAD
YPYOPO. O TOVG VEPPOVC.

16. To dropo aldtov Tov elval GKIOGHEVO KOKKIVO TPOEPYETOL
a6 ™ yrovtapivn. To dropo dvOpako mov gival oKLOGUEVO
UTAE TPOEPYETOL QI TN GEPIVT.

17. Avtd pépovv o Tépag v kabAmon tov almtov. H amov-
cia Tov Potocvotiuatog 11 e&acparilel Eva mepiariov 610
omoio dgv mapdyetar O,. Yrevhopuileton 0t n alotdon amevep-
yomoteitat tayvtata omd o O,.

18. To kvttapdmAace amoterel Eva avnypévo mepipdiiov,
VD 0 EEMKVTTUPIKOG YDPOG £Va 0EEWBOUEVO TEPIPAALOV.

19. (o) Kavéva: (B) p-yrovtoptvikd kot 0EoAo&ko.
20. Tonhextpvro-CoAoynuatiletonotn proyovoplokni LiTpa.

21. Ahavivn omd TUPOGTAPLAKS: asTopayvikd amd o&ao&t-
KO* YAOLTOUIVIKO amtd a-KETOYAOVTAPIKO.

22. H xvkloomapvaon tng Avoivng HETATPETEL TV L-AVGivn
og éva avaAoyo e€apelong S0KTUAIOL TG TPOAIVIG, OV ava-
(PEPETOL EMIONG OG L-OLOTPOAIVI 1} L-TUTEKOAIKO:

H
X
N

COO~
H2
MimekoAiko

23. To ¥ pmopei va avaoteirel to frpo ' —> A, 10 Q pmopei v
avaoteilel To fapo I' —> XT kot o T pmopei va avaoteiletl to
prpo A — B. To oynuo avtd eivol Eva mopadetypa tov dtado-
KOV EAEYYOVL pe emavaTpoPodotnon. Evoilaxtikd, to W pmo-
pei va avaoteilel To Prpa I' —> A, 10 Q pmopet vo avooteiiet
7o funo ' —> ZT ko 1o fpa A —> B Ba propovce va avooto-
Ael povo mapovsio Kot tv dvo, Tov W kot tov Q. To oynua ov-
76 OVOPALETAL EVOPLOVICUEVOS EAEYYOG LLE ETAVATPOPOIOTNON.
24. H toyvtra tov frpatog A —> B mapovsio vyniav emuté-
dav tov ¥ ko Q o Ntav 24 57 (0,6 X 0,4 X 100 s™).

25. H Moivn 258 givar andivta amopaitnt yo ) Spactikd-
TNTO TNG OULVOUETAPOPACTS TOV OCTOPAYIVIKOV, KaBDS elvat
VIEHOHLYN KO Y10 TOV GYNUOTIGHUO TNG ECOTEPIKNG OASIUIVIG e
GUUTTOPAYOVTO T PMOGPOPIKT] TUPOOEAAN KoL Y10 TN HETOPO-
pA TOL TPOTOVIOL HETAED TNG KETAUIVIG KOl TOV KIVOVOELS®OV
evolapécmv. MetdAlaln avtov Tov Katahoilmov 6€ KLGTEIVN
0o avapevotov va BAGyeL onpovtikd v Katdivon, kabng
KLOTEIVN dev umopel va kataAdpet Tov 1010 Y®Po OTmwe N Avei-
vn ko gpeaviCel emiong dapopetikés Tipég pkK,. Oumg, petd
amo avtidpaon pe 2-fpopoatdouiauivn o tpokdintwv Oglombeé-
pag €xet oynpa Kot T pK, mov etvon mapopown pe exeiva g
TAEVPIKNG 0AVGIdG TNG AVGTVNG. ZUVETMC, TAPATNPEITOL KOTE-
Aoon og pikpn EKTO.oN.

26. Mo gotepikn] aAdipivn oynuotiletor pe v SAM, n
0010l OTTOTPOTOVIMVETUL TPOG GYNUATIGUO TOV KLVOVOELZ0VG
evolapécov. To anonpwtoviopévo dtopo GvOpaka TpocBai-
€L TO ATOpO GVOpOKO TOL YELTOVEVEL LE TO GTopo Belov Yo vo
GYNUOTIOTEL 0 SOKTVALOG KUKAOTPOTOVIOL Kol VoL OmELELOEP®-
O¢l to dAlo mpoiodv, n pebvrobeloadevoasivn.
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27. M g€otepikn oAdivn oynuoariletor pe v L-cepivn,
N omolol OMOTPOTOVIOVETUL TPOG GYNUOTIGUO TOV KIVOVOEL-
d00¢ evdiapécov. To evildpeso ovTO EMOVOTPOTOVIDVETOL
oV avtifeTn OYn TOL TPOG GYNUATIGUO MG oASivg pe
) D-cepivn. H évwon avt dtuordtorl yio va anedlevbepmbet
D-cepivn. H otabepd icoppomiog yio pio avtidpoom pakeporoi-
nong etvat 1 816TL T0 AvTdPOV Kot T0 TPOIOV Efvol KOTOTTPIKG
gldwAa o éva, Tov GALOV.

28. (a) Z1o mpdTO Priua, N 1oTIdivn emttifeton ot peBuievikn
opada g pebetovivng mov givar vmoopdada g SAM (ovti Tov
cuvnOiopéEVoy pHeBLAO-VTOKATAGTATOV), LUE ATOTEAEGILO TN JLE-
Topopa piog apvokapoéumporviikng opddas. Tpelg emako-
Aovbec cvpPatikés peBLAMGELG TG Py KNG apivng Tov dek-
nepatmvovtal oo ) SAM mapdyovv Sipbévio.

adevivn 5-@g10pgbUNO-
adevoaoivn

5'-A8evooulo-
OpoKuoTEivn

MpBévio

(B) e 016 10 KEPGANIO €idaE dVO TOPASETYLOTA LETATPOTNG
eCaptopevng and ATP pog kepBo&uiopddag oe apidio: n cuv-
Oetdion g yAovtapiving, n omoio ¥pNOOTOLEL £VO OKVAO-P®-
GPOPIKO EVOLAESO, KoL 1) cLVOETAOT TG acTmaparyivig, 1 omoia,
YPNOHOTOLEL VoL aKLAO-0BEVVALKO evildpeco. Eite o évag eite
0 GAlog pnyavicpog eivor Thavog otov oynraticpd tov dipda-
pdiov oo Sipbévio.

29. Buotivn.

30. H ovvbeon tov o&aroikod Kat Tov a-ketoyAovTtopikol Ha
UTopovGE Vo eEAVTANGEL TOV KUKAO TOV KITPIKOV 0EE0G [IE amo-
téleopa ) peioon topaymyng ATP. Oa ypedloviay avomin-
POTIKEG OVTIOPAGELG YIOL TNV AVOTAPOOT] TOV 0VOA®OEVTOV
EVOLOUES®V TOV KVKAOV TOV KITpikoh 0&€oc.

31. H SAM e&ivor 0 36tng otig avtdpdoelg peBviimong tov
DNA mov mpoctatedovy tov EeVioT amd TEWT e TO SIKO TOL
neploplotikd Evivpa. ‘EAdenyn e SAM Ba pmopovce vo ko~
taotoet 1o Paktnprokd DNA gvaicOnto oe méyn and to nept-
oploTikd Eviupa TV i1V TV KUTTAP®YV TOV.

32. O&wd —> axetvro-CoA —> KITpKd —> 1GOKITPIKO —>
0-KETOYLOVTOPIKO —> NAekTpLA0-COA.

33. H ] g Ky ™G apudpoyovacns Tov YAOUTAUIVIKOD Yo,
v NH," etvor vynin (= 1 mM), Kot cuvenmg to0To 10 éviupo
dev givan kopeopévo otav n NH, eivon meplopiotikr. Avtifé-
TG, N cLVOETAON TNG YAovTapivNG €XEL TOAD LYNAN GLYYEVELD
vy v NH,". Emopévag, n vdpdivon e ATP eivar amapaitnt
TPOKEWEVOL Vo despevdel 1 appovia 6tav dev apbovei.

34. (o) H aomapayivn givatr ToAd wo aebovn 610 6KoTadt, VD
N yrovtapivn apbovei 610 pog. To apvo&éa avtd Topovstd-
Covv TG o dpapatikég mposappoyéc. H yAvkivn emiong eivon
mo Gpbovn 6To PG,

(B) H yhovtapivn elvor éva petafoiikd avtiopacTikd opvo-
&V oL ypnoponolEitol 6T GUVOEST TOADY AAADV EVOGEMV.
YVvenmg, OTOV LILAPYEL Sl0OECIUN EVEPYELD LE TN LOPPT Q-
16¢, O cvvtebel Kotd mpotiunon yhovtopivn. H acmapayivn,
N omoia PépeL TEPLeTOTEPO ALMTO Ava dTopo AvBpaKa Kot dpo
GUVIGTA £VOV TTLO OMOTEAEGLOTIKO TpOTO amobnkevong N dtav
VIApyEL EMAEWYN eVEPYELNG, cuvTifetat 6To okoTddL. H yAvkivn
KupLopyel 6T0 POG AOY® TNG POTOAVATVOTG.

(v) Ta Aevkd omapdyyta Exovv Wwaitepo VYNAT GLYKEVIPMOT
acmapayivig, n omoia. evhHveTal Yo TV £viovn yedom TOUG.
Ola o crapdryylo, TePLEYOVY HEYGAT TOGOHTNTO A.GTOPOYivIG.
To v akpifela, 6mmg VITOINADVEL TO OVOUA TOVG, UTO OVTO
TPOTOATOLOVAOONKE TO GLYKEKPIUEVO OULVOED.

Kegpdahaio 25

1. Katé v de novo cidvbeon, 1o voukAeotidia cuvtibevrol
OO OTAOVGTEPES TPOSPOLEG EVDGELS, OVGLUGTIKG Omd TNV op-
M. ZT1G Topeieg TEPIGMONG OVOKTOVTOL TPOSYNLOTICUEVES Pdi-
oelg kat Tpootifeviat og piolec.

2. To dtopa Tov avipaka 2 kot Tov al®Tov 3 TPoEPYOVTOL 0T
Pcopkd KapPapoito. Ta dropa tov aldtov 1 Kot v av-
Opdxwv 4, 5 kot 6 TPoEpyovTal amd TO UCTOPYIVIKO.

3. Alwto 1: acmapaywvikd: dvbpokag 2: N''-@oppvioteTpoi-
Spo@uAlikd- alwto 3: yhovtapivn: dvBpokes 4 kot 5 kot alw-
10 7: yAvkivn: avOpaxag 6: CO,: avOpaxag 8: N'-poppvro-
TeTPabOPOPLALIKO: lmTo 9: YAovTapuivn.

4. Evepyelaxd vopopa: ATP- petaymyn ofquotog: ATP kot
GTP: ovvBeon RNA: ATP, GTP, CTP ko UTP- chvBeon DNA:
dATP, dCTP, dGTP kot TTP- ovotatikd ocvvevldpwv: ATP
oto CoA, FAD ko1 NAD(P)*- ovvBeon véotavOpakmv: UDP-
yAvKOdN. Avtég etvan peptkég povo amod Tig ypNoELS.

5. "Evag vovikeolitng givon pio féon mpocdepévn e pa p1po-
. 'Eva vovkieotidio givan évag voviheolitng pe ) pipodn vo
QEPEL io N TEPLECOTEPES PMGPOPIKES OLLADES.

6. () 9- (B) 7- (v) 6° (8) 10° (¢) 2 (o1) 4- () 1+ (m) 11- (B) &
V3 () 5.

7. H doyétevon vmootpmduatog HEcm onpayyog tvat n dep-
yoolo Kotd TV omoio T0 TPoidv £VOC KATUAVTIKOD KEVIPOU [LE-
TOKIVELTOL TPOKELUEVOD VO ATOTEAEGEL TO VITOGTPMLLO EVOG GA-
A0V KOTOAVTIKOD KEVTPOL, YWPIg Vo eyKoTareinel KaBOAOL TO
évlopo. Ta KoTodvTikd KEVTPA GUVOEOVTOL HECH LG OT|PaLy-
vog. H d1oyétevon vrootpmdpatog avédvel og e€apeticd Bodud



™V 0mod0TIKOTNTA TOL EVEDIOL Kot EAOYLGTOTOLEL T d1dyvon
£VOC VTOGTPAOUATOC TPOG VO KATOAVTIKO KEVTPO.

8. I'\koln + 2 ATP + 2 NADP* + H,0 — PRPP + CO, +
ADP + AMP + 2 NADPH + 3 H*

9. Thovtapivn + acmapaywikd + CO, + 2 ATP + NAD* —
opotikd + 2 ADP + 2 P; + ylovtopvikdé + NADH + H*

10. (0, v ko 8) PRPP- (B) pmo@opucd kapPapotiio.

11. PRPP kot poppvroyivkivopudikd priovovkieotidio.
12. dUMP + ogpivn + NADPH +H* — dTMP +
NADP™ + yAvkivn

13. Yrapyer élewyn  N'-goppvrotetpaddpo@uiiikod. To
GOLAPOVLAOUISIO avaGTEAAEL T 6OVOEG PLAAIKOD SpdvTOog
®¢ avaroyo tov w-apvoPevioikov, mov ivol Eva and ta Tpod-
Spopa LoOPLeL TOL PVAALKOV.

14. (a) To xdtrapo A dev pmopet va ovénbet o Opentikd pHéco
HAT, 81611 dev pmopei va cuvBéser TMP ovte amd T Bopivn
ovte amd v dUMP. To xottapo B dev pnopei va avénbei oe
0wTo T0 OpemTIKO PEGO, d10TL dev pumopel va cuvhEael movpiveg
001 PHEGM NG de novo Topelag oVTe HECH TNG TOPEiNG TEPicm-
ong. To xdtrapo I' propel va avénbel oe Opentikd péco HAT,
10T TEPIEXEL EVEPYO KIVAoM TOL HLUIGLAIKOD 0O TO KVTTOPO
B (mov 10 kdvet ikavo va pocpopviidvel Bupudivn tpog TMP)
kot eoceopifolvropetapopdon g vrofavOivig-yovavivng
amd 10 KOTTOPO A (0L TO KAO1GTH KOVO Vo cLVOETEL TOVPivEG
Héosw g mopeiag mepicwong).

(B) Metaoynpatiote 1o kOTTOpO A e Evo TAOGUIO0 TOL TEPL-
&xel E€va yovidia Tov evolopEPOVY, KOOMG Kot £va, AELTOVPYL-
K0 yovidto kvaong tov Bvpdvikov. Ta pdva kdTTopo ToL Ho
avantuybobv oto Bpenticd péco HAT eivon exelva mov amo-
KTOOV T0 YOVidl0 TG Kivdong Tov Bupidvikon. Zyedov oo ta
LETACYNULOTICUEVE KOTTOPO oL TEPIEXOVV KOl TOL VITOAOLTE. YO-
vidia Tov mhacpdiov.

15. To mapdywyo Tov eLAAKOL, N2, N'°-puebvlevotetpaindpo-
PLAAMKO, amorteitan omd T cuvBdoTn tov BupdtAKoD Yo TV
mpocOnkn pog pebvropddag oty dUMP mote va oynpotiotet
TMP. Mo averdpkelo uAAKOD Ba umopovoe vo odnynoet e
Swodn paym.

16. H avtictpogn 6x£01 VTOGTPMUATOG AVOPEPETAL GTO OTL T
ouvbeon AMP anoawtei GTP, evd 1 oovleon GMP anattei ATP.
Avtég ot amontnoels Teivouy va e€leoppomovv ) ohvheon ATP
kot GTP.

17. ®a onuaviei o dvOpaxag 6 Tov daktviiov. XN yovovivn,
povo o avBpaxag 5 0o onuavdei pe wotomo 1BC.

18. To UTP mpmra petatpénetor oe UDP. H avaywydon tov
povovkieotdiov mapdyer dUDP. H 6g0&uUDP petatpéne-
T o dUMP. H cuvOdon tov Bupudikkod topdyst TMP and
dUMP. 211 cuvéyeld, LOVOPMGPOPIKES Kol SIPMGPOPIKES Ki-
vaoeg oynpatiCovv TTP.

19. Ot aoBeveic avtol £xovv LYNAL enineda ovVPKOL AOYM TG
OTOKOOOUNONG VOUKAETKDY 0&éwv. H allomovptvoin mape-
pmodiCet  dnpovpyio AMO®V 6TOLG VEPPOVG KoL TNV EUGAVIO
GAAOV KOTAGTPOPIKAV GUVETEIDV TNG VIEPOVPIKALUING, LE TO
VO OTOTPETEL TOV GYNUATICUO OLPLKOD.
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20. O ehevbepeg evépyeteg déapevong givan —57,7 (Gyplog To-
10¢), —49,8 (Asn 27) xar —38,1 (Ser 27) kJ mol™! (-18,8, -11,9
kot —9,1 keal mol™, avtiotoya). H andieia evépyetlog déopev-
ong &ivar 7,9 kJ mol™! (1,9 kcal mol™) xou 19,7 kJ mol™ (4,7
kcal mol ™).

21. Amd ™ @Ho™M TOVG, TO KAPKIVIKG KOTTOPO S1oupovVTOL TO-
¥0OTATA KOl GUVETMS omotodv ouyvhy obvheon DNA. Ot ava-
otoleig g ovuvbeong TMP Oa Swtapdéovv ™ cvvbeon tov
DNA ko1 Kot eT€KTOo TV KOPKIVIKT ovamTTuén.

22. Mmopovv va yopnynbodv ovpidivn kot kutdivn Tpokel-
pévou va mapakopedel 1o ehatTOUaTIKO EVEDIO TNV 0POTIKN
o&vovpia.

23. Mmopet va yopnyn0et tvosivn 1 vro&avOivn.

24. Kot o115 dvo mepurtdoelg o N-1, kot aptvopddo mov eivor
ouvdedepévn otov C-6 otnv ATP.

25. Ta dropo N-3 kot N-9 6tov daktdiAo movpivng.

26. H oAlomovptvorn, €va avdioyo tng vmofavOivng, eivor
£vag avaoToréag ovtoktoviag tng o&eddong g Eavoivng.

27. "Eva. dtopo o&uydvov mpootifetor oty oaAhoTovptvorn,
v v oynpotiotel aAloEoviivn.

(0]
HN —
/NH
=
N
O N H
AN\o&avBivn
28.
H cdvbeon tov pocpopikod kapPapoiriov arattel
2 pépua ATP 2 ATP
H obvbeon g PRPP and v 5-owcpopikr ptpoln
dtvet éva popto AMP* 2 ATP
H petatporn g UMP oe UTP amartei 2 popuo ATP 2 ATP
H petatrponr| g UTP oe CTP amoutel 1 popro ATP 1 ATP
20voro 7 ATP

*YmevOouiCetar, 6t AMP givon 160d0voun pe 2 popua ATP, 51011 Tpémet
va damavnBet éva poplo ATP mpokepévou va tapaydel ADP, 1o omoio eivan
70 VIOGTPOULA Yia T cVvOeoT g ATP.

29. (a) To xapPoéuapvoipdaloikd pipovovkieotido: (B) to
yAvkwvoopdo-pilovovkieotidio: (y) n @wceopifolvrapivn:
(3) 0 poppvroyAvkvado-poVOVKAEOTIOL0.

30. H mpdtn avtidpacn mpoympet e pospopviinon g yAv-
Kivng yo vo oynUatiotel £vo akuAoPOGPopko, Kot akoAovOEl
TUPNVOPIAIKT TPOGPOAN TNG CLULVIKIG ORABAS TNG POGPOPLBO-
Quhapivng yuo v ektomion tov ophopmopopikod. H devtepn
avtidpoaon cvvteAeitol pe adevuAimon ¢ KapBovolopddag
tov EavBulikol Kot axolovbel TupnvoEIAMK TPoGPorn TG
appmviog Tov exktonilel tnv AMP.

31. H opdda —NH, mpocsPdiier to dtopo tov kapBovuiikon
avBpoko v va oynpotiotel éva teTpaedpikd evoldpeco. H
apaipeon evog mpmtoviov odnyel 6NV amopdkpuven HAUTOG
KOl TOV GYNUOTIGHO VOGLVIKOV.
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32. To évlupo to omoio ypnoyomolel appuovio GuvOETEL -
ceopikd KapPapotito yio v avtidpacn pe v opvibivn, 10
Tp®OTO Prpo Tov KuKAov g ovpiag. To évlupo to omoio yxpn-
oonotet yhovtopivn cuvhETel poo@optkd KapPapotiio Tpog
ypNon 610 TpMTO Pripat TG ProchivBeons Tupyudvav.

33. H PRPP &ivar t0 evepyomompévo evildpeco poplo ot
ocvvheon g pwcspopBolviapivng katd v de novo mopeio
GYNHOTICLOV TTOUPWVAOV: 1 PlochvBecn TOVPVIKOV VOLKAE-
otwinv amd eledbepeg Pdoelg pécw g mopeiog mepicmonc:
0POTISVAKOD GTOV GYNUOTIGUO TUPLSIVAOV: VIKOTWVIKOD pifo-
voukAE0oTIdion: pmopoptPolvro-ATP otnv mopeia Tov odnyei
Pog 10Tdiv Kot poopoptPolvrloavipavoriikod oty Topeia
7oV 00N YEl Tpog OpumToPAVT).

34. (a) cAMP- (B) ATP- (y) UDP-yAvkoln: (8) aketvro-CoA-
() NAD* FAD- (ot) d1de0&uvovkieotidw (§) eBopoovpaxi-
- (M) n CTP avactédrer tnv ATKdon.

35. Kotd v édhewym Preapivng By, t0 peburotetpaddpopui-
MK6 dev pmopel va dmoet T pueBviikn opddo Tov GTNV Opo-
KLGTEIVN Yo TNV avayévvnon pebetovivne. Enedn n odvBeon
LeBLAOTETPADSIPOPLAAKOD EIVOL UN) OVTIGTPENTI, TO TETPAD-
SPOPLAAIKO TOV KLTTAPOL Dol PLETATPEMETOL TEMKE GE QLTI TN
popen. Agv Ba amopévet TG OpHVAO- 1) peBvievo-TeTpaidpo-
QLAAMKO Yo T obvBeon voukieotwdiwv. H Prrapivn B, amot-
teiton emiong Yo tov petaforopd tov mpomprovuro-CoA, 1o
omoio mapdyetat Kotd TV 0Eeidmon Mrapdv 0EEWV e TEPITTO
aplOpd atdépwv avhpoka), Kabdg Kot KoTd TV orotkodounon
™ pebetovivng.

36. Emeldn 10 puAliko omorteiton yio t oOvOeon voukAEoTL-
diwv, ta tayémg drapovpeva kottapa Oo exnpedloviay Tepio-
66tEPO — PETAED AVTMV, T EVIEPIKA KOTTAPO TOV OVTIKOOIGTO-
vToL S10pKAS, OALY KOl 0L TPOSPOLOL TV KVTTAP®Y TOV Lol
toc. H éMetym kuttép@v Tov evi€pov Kot Tov aipatog Oo vhv-
VOVTOV EVIEAEL Y10 TO, GUUTTMLOTO TTOV GUY VA TOPOTNPOVVTOL.

37. Z1ovg acbevelg pe avemdpkelr 6-emGPOPIKNG YALKOING,
TO KLTTOPOTAAGHATIKO entinedo TG ATP 6to Nmop petdveTon
®¢ amoTtéAes Lo TG avénpévng YAvkoyovorvong. Kat otig tpelg
TEPTMOGELS, 1| AMP av&dvetat Tavm amd To QUGIOAOYIKE i~
neda, kot 1 TEPIGOELL TNG ATOKOSOUEITAL TPOG OLPKO.

38. Hhiextpikd —> pnkd —> 0&aAo&kd HEGH TOL KOKAOV
TOL KITPIKOV 0EE0G. OEAAOEIKO —> AOTOPAUYIVIKO LUE TPOVGOLL-
Voo, akoAovBoluevn and cuvheon Tupyudvav. Enpoivovtot
ta dropa avOpaka 4, 5 kot 6.

39. Kotd mhoo mbavomra, n yAvkoéln Oa petatpanel oe dHo
popLo TVPOGTAPLAIKOD, TO £val 0td Ta ooia Ha eivat onpacuE-
vo ot dgbtepn Oéon:

Ac g€etdoovpe TNV Kown KaTdAngn Tov dVo popimv Tupocto-
QLAKOV — petatponn og akeTvAo-CoA Kot akorovBwg emelep-
yooio HEG® Tov KOKAOL TOV KITptKoy 0&E0g, 1 kapPo&uiimon

a6 TV KopPoEuAdon TOv TUPOGTUPVAKOD TPOG GYNUOTIGLO
0&aA0&ko0. O oyNUATIGUOG KITPIKOD HEG® GLUTVKVOONG TOV
GTLLOGLEVOD TUPOGTUPVALKOV B0l SDGEL CNUAGUEVO KITPLKO:

o 0
N

CH,

~00C—C—OH

CH,

\
Co
o N

O onpoacpévog avipaxag 0o dtatnpndel pécw evog yopov otov
KOKAO TOL KITpkov 0EE0G, GALGL, LE TOV GYNUOTIGUO TOL GO~
HeTpkod MAeKTpikov, N onpoavon o gpeoviotel oe dvo dta-
QOPETIKES BEoEIC. ZVVERMS, OTAV TO NAEKTPIKO HeTOPOMOTEL
o€ 0&aAo&ko, 10 omoio pmopel vo opvodel Tpog oynuatiopd
aomapayvikov, Oo etvor onpacpéva dHo dtopa dvOpaia:

o~ 0
\\C»/

*HsN—CH

CH,

|
C.
o/ )

Otav avtd T0 aomapayvikd xpnolLomombel yo Tov oynuo-
TIGHO ovpaxiing, Ba xabel n pio onpoopévn opdda COO™
omoia. B mpocaptnbel oTov a-GvBpaxa, Kol 1 GAAN opdda
COO™ Ba evoopoatmbel otnv ovpokiin wg dvOpaxag 4.

Yrobéote, avt’ avtov, 6Tt 10 onuacuévo 2-[“Clrvpoocta-
eVAKO kapPoéuldvetal mpog oynuotiopnd o&urodikod Kot
vroKelTal o€ emefePyacio TPOG OYNUATIGUO OGTOPOYLVIKOV.
Y1V MEPIMTOON aVTH, TN GNUOVCT QPEPEL O A-GVOPUKIS TOVL
OGTOPOYIVIKOV.

Edv owtd to acmapaywvikd ypnoonombet yio m cvvheon
ovpaKiAng, T onpaven Ba eépet o avBpakag 6:

0.~ 0
\\Tl/

*HsN—CH

CH,

|
Co
o/_ \‘o

40. H HGPRT, 1 omoia dev givon Aertovpyik} 6tovg acbeveig
pe vooo Lesch-Nyhan, givatl amopoitnt yio Tov GynUoTiGHO
TOV HOVOPOGPOPIKOL PBOVOVKAEOTISION TG 6-LLEPKOTTOTOV-
pivne. Katd ovvénewa, e&axorovdei va yiveton n de novo ouv-
Oeon movpvav.

41. (a) Mépog g ATP pnopei va meprowbet amd v ADP mov
dmpovpyeitat. (B) Yrdapyovv icot apiBpoi opddwv pe vynid
SUVOIKO HETOPOPAS POCPOPIKNG OpadaG o€ kKaBe TAevpd NG



avtidpaons. (y) Emedn n avtidpaon adevoliknig kwvaong Ppi-
oKeTOL 6€ 100ppomia, 1 apaipeon AMP 6o 0dnyodoe otov oyn-
paticpd mepiocotepng ATP. (§) v oveia, o kK og ypnot-
HEVEL MG OVOTANPOTIKY] AVTIOPAGT Y10 TN SNULOVPYIo GOVHOPL-
KOV, TOL givat EVOLAUESO LOPLO TOV KOKAOL TOL KITPLKOV 0EEOC.
42. (1) O oymuoatiopds tov S-opuvoipdaloro-4-kapBolepdo-
ppovovkreotidiov amd to S-apwvoipdaloro-4-(N-kapPola-
pHdonAektpo)-piovovkieotidto katd ) cvvheon tov IMP. (2)
O oynpationdg g AMP and adevoroniextpiko. (3) O oynpa-
TIGUOG aPYVIVIG 0O aPYVIVONAEKTPLKO GTOV KOKAO TG ovploc.
43. H alomovpvoln givan avaotoréog g o&eddons g Eov-
0ivng, n omoia Ppickeral otV Topeion ™G GVVOEGNS OLPIKOD.
2V Katokidlo mhmio Gog, ouTh 1 Topeia gival To PHEGO UE TO
omoio ekkpiveton 1 mepicoetn almtov. Eqv 1 o&eddon g Eavoi-
VNG TG Tamag Exel avaotalel, To dlmto dgv Oa pmopodoe v ex-
Kkp10ei pe coPapég cuvéneleg, OTmG Tov BAVOTO TNG TATING GOG.
44. (o) To évlopo and tov acbevi) LND2 mapovoidlet Todd pu-
KpOTEPT OPACTIKOTNTA OO TO PUGLOAOYIKO, YEYOVOS TTOV VITO-
dMAmVeL 0TL T0 EMATTONO 6TO EVELHO SUTAPAGGEL TNV KOTOAL-
TN tov wavotta. Ta arotehéopata and tov acbevii LND1
glvar aviypatikd. MoAovott to éviupo mopovctdlel SpacTiKd-
mTo ToPOpOLa pe KElvN TOL EVEOHOL 0o T GUGLOAOYIKY KVT-
Tapikt| oepd, evTovTols, o acbevic mhoyet and t voco Lesch-
Nyhan.

(B) Opiopévec mbavég eénynoeig umopel va givor: vdpyet evoe-
YOUEVMG KATTO10G VOGTOAENS LEGH GTOL KOTTOPO, O OTT010G TTOPE-
umodilel pev Ty in vivo dpden tov evidpov, OHg yaveTon Korrd,
) ddpreto Tov kabapiopov® o Eviupo propel va amotkodopei-
Tot in vivo taydtepa o’ 6,7t T0 PUGIOA0YIKS® To VLo pmopet
va gtva eyyevag Ayotepo 6tabepd amd T0 PUGLOAOYIKO.

(y) To évlopo amd 1t oepd LNDI anmoiece ) dpactikdTnTd
TOV TTOAD TTLO YPNYOPQL OO TO PUGLOAOYIKO, YEYOVOS TTOL LTTOJEL-
KVOEL OTLTTOY SOIKA 0oTaOES Kot OTL B Exave T SpacTIKOTNTA
TOL HEGO GTO KVTTOPO, EENYOVTOS ETGL TNV ELPAVIOT TS VOGOU.

Kegpdhaio 26

1. H 3-pwocpopwni yAukepdin givar to Ogpélio yo ) oOvle-
G KOl T®V TPLKLAOYAVKEPOADY Kal TV pocpolmidiov. H
3-pwo@opIKn YAVKEPOAN aKLAOVETAL VO POPES YLOL VO GYN-
HOTIGTEL TO POOEATIOKO. XT1 GVUVOEST] TOV TPLIKVAOYAVKEPO-
ADV, N POGPOPIKT] OUAS OPAIPEITOL OO TO POCPATISIKO Y10
Vo GYNUOTIOTEL SLOKVAOYAVKEPOAN, 1 OTTOL0L GTI] GUVEXELNL OKV-
AMMVETOL Y10. VO GYNLOTIOTEL TPLOKVAOYAVKEPOAT. X1 chvBeon
TOV OGEOMTISI®V, TO POcPatidtkd avtdpd pe ) CTP yo va
oynuotiotel 1 CDP-dtakvdloyivkepdin, n omoio 6T GuvEKELn
avTIOPA LE Hol GAKOOAN Yo VO CYNUOTIOTEL Eval QOGQOMTI-
610. EvoAhaktikd, 1 StokvloyhukepOAn pmopet vo avtidpdoet
pe o CDP-aAkoOAn Y10 va. GYNUOTIGTEL v QG@OATIdLO.

2. H 3-pwogopikn yAukepon opyikd oynuotiCetor omd ™
POGPOPIKT SWOPOELUKETOVT], EVOL YAUKOVEOYEVETIKO EVOLALE-
GO, KOl G€ HKpOTEPO Pabpd omd 1 POGPopLAi®oT ™G YAL-
KePOANG.

3. Thkepoin + 4 ATP + 3 Mmopd o&éa + 4 H,O —
TplakvAoyAvkepOAN + ADP + 3 AMP + 7P, + 4 H*

4. Thokepon + 3 ATP + 2 Mmapd o&éa + 2 H,O + CTP + au-
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Oavorapiv — powceatidvioabavorapivy + CMP + ADP +
2AMP + 6 P; + 3 H*

5. Tpia. 'Eva pépo ATP yio tov oynpaticpd ¢oceopvroot-
Bavorapivng kot 6vo popa ATP ywo v mapayey CTP and
CMP.

6. Oha cvuvtifevton amd to Kepapidlo. Xt o@ryyopveLivn, M
TeMKT VOPOELAIKT opdda Tov Kepapdiov tpomomoteital pe
POGPOPLAOYOALVY. Ze évav Kepefpolitn, M vIpoELAKY opd-
da. &yl TPOGKOAANUEVN (oL YALKOLN I e YoAokTodn. Xe évav
yoyyAlolitn, ot OAlyosoKy optTtikég Opades efvat TPOGKOAANLE-
veg 6TNV VOPOELAIKN opdda.

7. (1) Evepyomoinon g dtokvioyivukepoing g CDP-DAG.
(2) Evepyomoinomn g aikoding g CDP-aAkooAngs. (3) Xpnot-
pomoinon g avtidpaons avtaAlayng Paone.

8. () CDP-dwaxvroyivkepoin: (B) CDP-abavoropivn: (y)
axvrho-CoA- (8) ¢wopatidvioyorivn: () UDP-yivkoln 7
UDP-yaAaxtoln: (ot) UDP-yaiaxtoln: (£) mupopwopopikd
YEPAVOMO.

9. Tétoteg petarrdéerg Exovv mapatnpndel oe moviwkovs. H
ToGOTNTA TOV MTMO0VS 16ToL Bo ghattmOel onpavTiKd S10TL
dev umopel va cuvtedet dtokvroyAvkepoin. Kavovikd, 1 dtokv-
AOYAVKEPOAT OKVAIDVETOL Y10 VO GYNULOTIGTOVY TPLOUKVAOYAV-
Keporec. EGv vnpye avemopkng SpacTikdTnTo. TS 9OoeoTd-
o1 TOV POGPOTISIKOV 0&E0G, dev Ba oynuatilovtav TplakvAo-
YAvKEPOAEC.

10. (o) 8- (B) 4 (1) 1 (8) 9- (¢) 3+ (o1) 10- (§) 5- () 2* (6) 6
7.

11. (1) ZOvheon evepyomOMUEVOV IGOTPEVIKMOV HOVAS®V (TTv-
POPOGPOPIKO 1GOTEVTEVOAL), (i1) cupmdkvmen &L evepyomot-
NUEVOV IGOTPEVIKOV LOVAS®V TPOG GYNUATIGLO GKOVOAEVIOL,
kot (iil) KUKAOTOINGN TOV GKOVOAEVIOV TPOG GYNUATIGUO YO-
ANGTEPOANG.

12. H mocdmta TG avey@ydong Kot 1) dpacTikdTnTd e eAEY-
yovv ™ pYdon g Procdvieong g yolnotepoing. O peta-
vpapikdc Eleyyoc emteleitar amd T SREBP. Eniong eAéyyetan
N petdppaon tov mRNA g avaywydone. H 6o n avaywydon
umopet va vrootet puOulopevn tpotedivon. Télog, | dpacTi-
KOTNTO TNG OVAYy®YAOTG AVOSTEALETAL e POGPOPVAIDOT| ard
v Kwvaon g AMP otav ta enineda g ATP givon yopnid.

13. (a ko B) Kapia, 51611 ) onpovon xabnke wg CO,.

14. To onua kotatedév oG TS KANPOVOLLOVUEVNS VOGOV &i-
vo To, avénpéva eminedo YoANoTEPOANG OTO Oliplol Ao Kot 68
veapd moudud. H mepicoeia yoAnotepding mpociappavetor omod
TOL LOKPOPAYQL, TTPAYLLOL TTOV TEAKE £XEL O ATOTELEGLOL TOV GYI-
LOTIGHO afNPOUATIKOY TAAKOV Kot Kapdlonddeia. Ydapyovv
TOMAEG LETOALAEELG TOV TTPOKOAOVY TN VOGO, OALYL OAES EYOVV
¢ amotéhespLo. T Suohertovpyia TV VITodoYEmV Twv LDL.

15. Ot konyopieg tov petadrdéewv etvat: (1) dev cvvtiBetan
vrodoyéas: (2) cvvriBevtat vrodoyeig aldd dev OAvovy otV
KUTTOPIKN HeUPpavn, S10TL dgv £x0VV GNLLATO. Y10 EVOOKVTTOPL-
KN peTaopd N dev avadmAdvovtor KotdAinia: (3) ot vrodo-
¥€lg eOAavovy oty empdveln Tov KLTTEPOV, AAAL OTOTLYYEL-
VoLV va Tpocdécovy kavovikd LDL Adym BAGPNG oty teproyn
mpocdeong LDL- (4) ot vwodoyeic pOdvovy otny eXpaveld Tov
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KuTTépov Kot Tpocdévovy LDL, aAdd amotuyydvouv va cuva-
0po1oToV 68 KOAVPUEVEG KOLOTNTEG AOY® PAAPNG o8 TULaTOL
OV KapPo&uAKoy TOLG AKPOV.

16. Ot ekQpAoelg «dev 606 APOP» KOL «OEV HAD yio. Bloyn-
peio péypt HETA TO TPWIVO» givar KATAAANAES, AAAG aryeveic Ko
yopic ovcio. Mo KoAdtepn andvinomn propel va eivorl: «Av Kot
glvar odn0etor 6tL M YoAnotepoAn eivar o TpOIpopn Eveon
TOV OTEPOEWDV OPUOVAV, 1| VTOAOWT SNAWOT] VIEPUTAOV-
otebel ta mpaypoato. H yolnotepdin givor cuotatikd Tmv pept-
Bpavmv, kot ot pepPpdveg ovolaotikd opilovy KbTTOpW, KO TOL
KOTTOPA GLYKPOTOVV 16TOVG. AAAG eivor AdBog va mewg OtL n
YOANGTEPOAT ‘PTLIYVEL KOTTAPON.

17. Ot ototiveg gival GUVOYOVIGTIKOL GVOGTOAEIS TG AVOy®-
véong tov HMG-CoA. Xpnoylomolovviolr o QAapLOKo Yo
va avaoteilovy T cuvbeon g yoAnotepoAing o€ acbeveig pe
VYNAQ EMITESA YOANGTEPOANG.

18. Oyt H yoAnotepddn eivan amapaitntn yo m Aettovpyio
TOV PEUPPOVAOV KOl ®G TPOSPOUN EVMGT Y10 TO YOMKE GAoTo
Kot TI¢ 6TEPOoEIdelg oppuoves. H movtedng amovsia g yolnote-
pOANG Oa NTav BavaTneopa.

19. Amapivoon g kutdivng oe ovpdivn aArdler to CAA
(GlIn) oe UAA (K®d1KOVIO TEPHOTIGLOV).

20. H LDL mepiéyer v omoAmonpwteivny B-100, ) onoia tpoc-
dévetan og Evav vmodoyéa LDL otnyv empdvela Tov KuTTdpov o€
JiaL TEPLOYN TV Eivar Yv@oTh mg emtkoAvppévo fobpio. Me v
TPOGOEDT, TO COUTAOKO EIGEPYETOL GTO KVUTTAPO LE EVOOKVTTA-
PMCN Yo VO GYNUOTIOTEL £val evdokLTTOPIKO KLGTid. To Kku-
otidio yopileton og 6vo dwpepiopata. To éva, pe Tov vTodoyéa,
LETOQEPETOL THOW GTNV KLTTOPIKT] EMPAVELNL KOl GUVTNKETOL [LE
™ pepPpdvn, emtpémovtag T dlopkr yprom tov vrodoyéa. To
GALO KLGTIOO GUVTNKETOL PE TOL AVGOCOUOTO HEGO GTO KOTTO-
po. Ot e6Tépec ™G YOANGTEPOANG VIPOADOVTOL KO 1) EAEVDEPN
yoAnotepoin eivan Swbéoiun yo kutTapkn xpnon. To tpwtel-
vik6 Tupa g LDL vdpoiveton o ehetBepa apivo&éa.

21. H xohonng vreptpopio Tov TPOSTATN UTOPEL va Bepamen-
Oel pe avactol] g Sa-ovaywydons. H pwvactepion, to 4-ala-
GTEPOELDES OVAAOYO TNG SOPOTEGTOOTEPOVIG, OVOUGTELAEL G-
VOYOVIGTIKE TNV ovoy@yaot oAld 6gv dpa 6Tovg vodoyelg ov-
dpoybvav. AcBeveic mov AapPdvovv pvactepion Exovv agloomn-
peioto yopnAotepo eninedo dwdPOTEGTOGTEPOVING TAAGLOTOS
KOl 0YX€00V Kovoviko emimedo 1e6100TEPOVNG. O TPOCTATIKOG
adévag yivetal kpdTEPOS, VM 0L Topeieg Tov e&aptdvTal omd
TNV TEGTOGTEPOV, OT®G 1 YOVILOTNTO, 1 6EEOVOAIKT Opun Ko
N Loikn dvvoun, delyvovy va. pny exnpealovat.

CONHC(CH3)s

CHs

Ddwvaotepidn

22. Acbeveig mov givan mo gvaicOntot otn defprookivn £xovv
EMewym evog nmatikov evlvpov P450 mov kmdikedetar omd
éva pérog g voowkoyévelag CYP2. Avutd To YopaKTNPIoTIKO

KANpOVOUEITOL OG £V AVTOGOUATIKO VITOAEWOUEVO oTiypo. H
KOVOTNTO OTOIKOSOUNONG GAA®DV QapUdk@V Umopel vo givat
petwpévn oe avBpdmovg mov VEPoELAGVOLY dePprookivn e
HKpN To0 TN T, S10TL £va povadikd Eviopo P450 cuvnbmg tpo-
momotel o vpeiar Kok VTOGTPOUATOV.

23. TToAMG vOpOéPoPa oouMpd HOpLO OTEVEPYOTOLOVVTOL WE
vdpo&urimon. To poprakd o&uydvo evepyomoreital omd pio po-
voo&uyovdon tov kvtoypdpatog P450. To NADPH Aettovpyei
¢ avaymykd péco. Eva dtopo o&uydvov tov O, mnyaivel 6to
OGN PO VITOGTPOLL, EVD TO GALO avdyetal o€ vepO.

24. YmevOopiletor 6ti 1 S1dpoTeEGTOGTEPOVN Eival KPIGIUN Yio
TV aVOATTUEN TOV OPCEVIKMV XOPOKTNPIGTIKOV 6TO EUPPLO.
Edv po éykvog yuvaika enpdkerto va ektebel oto Ilpomékia
(Propecia), 6o avacteAAOTOV 1 Sa=0vaymydoT TOL 0PSEVIKOD
euPpvov, yeyovoc mov Ba elxe G amoTELESUA TV EUPAVION
GoPapOV OVOTTUEIKDY OVEOLOALDY.

25. Ot avtidpdoes o&uydvoong mov Kotaldovol and v ot-
Koyéveln P450 emrpémovv peyaivtepn gveléia otig Procuvoé-
oec. Emedn 1o gutd dgv kwvodvtat, mpémet va Pacilovtor og
QUGOMOYIKEG GpVVEG, OTMG ToL ayKAOo, KoL YMUKES GUVVES,
omw¢ to Tokd adkorogldn). H peyoadotepn didtaén mowilwv
popimv P450 icmg emitpéyet evputepn Procuvietikn tkavotnta.
26. Hyvoon autn 0o emtpéyel 6Toug KAVIKOHS VoL YopokTnpi-
Govv TV ThavOTNTO VOGS 060EVT VoL ExEL avTidpacn GTo QAp-
HOKO 1} Vo etvo evodng o ynukd exoyopevn acbévela. Emi-
ong Ba emrpéyel o eEUTOUIKEVUEVT BEPOTEVTIKY Qy®YT UE
QapLOKa Yo 0oOEVEIEG OTMG O KaPKivOs.

27. O péhooeg punopei va etvor iaitepa evaicbnteg oe mept-
BoAhovtikég To&ives, TEPIAAUPOVOUEVOV TOV GLTOPAPUAKOV,
S10TL AVTEG O YNUKES EVACELS OV OMOTOEIKMVOVTOL EVKOAQ,
AOY® Tov gldylotov cuotpatog P450.

28. Mia éAdetym oty vdpo&urdot o TPOKAAEGEL GLGGHOPEL-
o1 TPoyesTEPOVNG, N 0moio Oa PLETATPOTEL GTN GUVEYELD GE OL-
GTPASIOAT KOl TEGTOGTEPOV.

29. H doun tov mupniva evog 6tepoeldois eival T€66EPLS G-
vInypévol SoKTOAMOL TPELG SOKTLALOL KUKAOEEVIOL Kot £VOg
daktoAog kukhomevtaviov. Xt Prrapivy D, o daktoilog B dt-
OGTATOL OTTO TO VIEPLDOES POG.

30. To opvNTIKA POPTIGUEVO KATAAOITO PMOGPOGEPIVIG OAAN-
AeMOPE. pe TO BETIKA POPTIGUEVO, TPOTOVIOUEVO, KOTOAOUTO
16TOIVNG KoL LELDVEL TNV TKOVOTNTA TOV VoL LETAPEPEL EVOL TPM-
TOV10 670 Ogl0AKO.

His
31. H peboikn opdda npdta vdpo&uhdvetat. H vépo&upie-
Bvlapivn e&bhenye ™ OPUOASEDO Yo VoL oynuaTioTE pebu-
hopivn.
32. Emonpaiveror 6t éva voukAeotidlo kutdivng mailel Tov
010 poAo o1 cOVOESN TOV POGPOYAVKEPIIMY OTmG KAVEL
£vo VOUKAEOTIO0 0vpLdivng 6ToV GYNUATIoUO TOV YAVKOYOVOL



(Ymokepdhato 21.4). Xe dheg avtég Tig flocuviEcels, oynpa-
tiCeton éva evepyomompévo gvdtdpeco (UDP-yivkoln, CDP-
Swukvroylvukepoin 11 CDP-aAkodAn) and €va poo@opLAlm-
pévo vootpopa (1-eoceopikr YAVKOL, pOc@aTdKs 1 -
GPOPLAOAAKOOAN) KOl EVa TPLPMSPOPIKO VoukAeoaidlo (UTP
1 CTP). Xt cuvéyelo To evePYOTOMUEVO EVOLAUECO OVTIOPA
pe piet VEPOELAONASK (TO AKPO TOL KOAAOYOVOL, TNV TAELPIKN
aAvGida ™G Avoivng 1 Lo SlokvAOYAVKEPOAN).

33. H mp6cdeon 160MPEVIKOV TAEVPIKDOV 0AVGId®V TPoGdidet
v3popofo yapaktpa. IIpwteives mov €ovv vmootel Té€TOWN
Tpomomoinom Katevbvvovtot mpog Tig pepPpavec.

34. To 3-vdpo&v-3-pebvroyrovtapvro-CoA eivar emiong mpod-
Spopo yio T 6UVOEST TOV KETOVOSOUAT®V. AV KATOL 0AL0D
GT0 GO XPEWILETOL KAVGLO, OTMS UTopel va elvat 1) epinTm-
on katd ) ddpkela vnoteiog, to 3-vdpoéu-3-pebvroyrovta-
pvro-CoA petatpémetal oty KeTtovn aketoliko. Edv ot evep-
YEWKES aVAYKES KOvomotovvTal, To Nrap Ba cuvBécel yoin-
GTEPOAN.

35. "Evog tpémog pe tov omoio pmopei vo. cuvtebel 1 poopa-
TIWOLAOYOAIVY elvar pe TV mPocHNKn TPV peBLAKAOV Opd-
dwv o poogatidvioaifavorapivy. O do6tng g pedvio-
padog elvor po tpomomompevn popen g pebeovivng, m
S-adevoovropedeioviv | SAM (Ymokepdhato 24.2).

36. @a pmopovcav va GupPovv HETAALAEEG 6TO YOVidlo oV
KodkeveL Tov dlowdo vatpiov, ot omoieg Oa avéotetay T Spd-
on tov DDT. EvaAdaktikd, 0o pmopovoe va avénbdei n odvle-
on tov evidumv P450 mpokepévon va emtayvviel o petafo-
MoUOG TOV EVTOHOKTOVOL G€ avevepyolg petafolrites. A&iCet
VO GNUELOGOVUE OTL GTNV TPAYLOTIKOTNTO, £XOVV TapatnpnOei
Kot 0t 30O THTOL ATOKPIONG GTO EVIOUOKTOVOL.

37. To kutpikd petapépetor £ and To proydvopla o meplo-
dovg agpboviac. H Avdon tov kitpikov, mov e&uptdror omd v
ATP, nopdyet axetvro-CoA kot 0&oho&ikd. Xt GuvEyELo TO
axetvro-CoA pmopei va ypnopomombei yio va cuvtebet yo-
ANoTEPOAN.

38. (o) Agv vrapyet omotéhecpa. (B) Emedn n aktivn dev eléy-
YETOL OO TN YOANGTEPOAN, 1] OMOUOVOLEVT) TOGOTNTO OOl TTPE-
mEL vaL gtvan M 1010 Kot 0TS 600 TEWPAUATIKES OUAdES, KAOMDG
po dtopopd Ba vrodNAwve TPOPANLE GTNV ATOROVOCT] TOV
RNA. (y) H mapovoio tng yoAnotepOANG 61N d0Tpoen A0T-
TOVEL OPAUOTIKG TNV TOGOTNTO TPOTEIVIG TNG AVOYOYAGNG
tov HMG-CoA. (8) "Evag xowvog tpomog phbpong g mocoT-
TOG MO TPMTEIVNG Elvar 1 pOOUIGT TG HETAYPAPTS, KATL TTOV
avapeiforo dev ovpfaivel £dm. (€) Mropel va €xel avacoTolel
N netdepaocn tov mRNA, Kot 1 TpoTEIV va £(EL ATOIKOSOWN-
Oel tayémc.

39. (o) H dpactikémra tov evidpov and tov acbeviy GD eivor
0w pe ekeivn amd To dtopo-pdpTupa. Avtd VITodNA®VEL OTL 1)
GD dev mpokoadeitan amd o petdAraén mov datapdcoel Ty
evQu KN POOTIKOTITAL.

(B) Yrdyer modd Aydtepn GCase oto deiypa GD. Emedn ypn-
cpomomOnke o 610G apBpdg KutTdpmv ot dVo delypota (ov-
16 emPefardveTor amd TO TOVOUOIOTUTO. EMIMESD OKTIVIG GE
apedtepa ta deiypota), yvopilovpe 6TL 1 S10pOpd GTNV TTO-
comra g GCase dev 0PelleTal GE SOPOPETIKES TOGOTITES
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Kuttdpov. Avo mbavég eEnynoeig elvat 0TL 1 petaypaen eivor
mpofAinpatikny oto detypa GD 1 6t T0 éviupo ota kotTtapa GD
KOTAGTPEPETOL O EVKOAN OO 0,TL GTO delypo EAEYYOL.

(v) Onwg @aiveral, to éviupo cuvtifetor aALG HETH amO1Kod0-
petro.

(9) To eldttopa oto évlopo amd tov dobevy GD eaivetot vo
00MYEl G€ TOYLTEPT ATTOKOSOUNOT| TOL EVEDIOV amd TO TPWTE-
acopa. To yeyovog 0t n mosotnta s GCase mov vIapyEL 6TO
delypo eléyyov awénonke Letd TV 0VOGTOAT TOL TPOTENCD-
patog vrodetkvietl 6t 1 GCase pnopei vo vrootel tayeio co-
vexn eBopd KoL avATANoT] KAT® 0md GUCLOAOYIKEG GUVOTKEC.

Kepdhaio 27

1. X duipkela tov 40 etdv mov egetdlovpue, To dropo Oa €xet
KOTOVOADOEL

40 £ X 365 nuépeg £tog ! X 8.400 kI (2.000 keal) nuépa!

=1,2 X 10°kJ (2,9 X 107 keal) o¢ 40 ét
Yovenmc, otn dlapKeLn TV 40 ETMV, TO ATOUO EYEL KOTAVOAD-
oet
1,2 X 10%2,9 X 107 kcal)/38 kJ (9 keal g')

=3,2 X 10° g =3.200 kg tpooric,
OV 1GOOVVAEL [LE TEPIGGOTEPOVG amd 6 TOVOLC!
2. 25kg =25.000 g = cuvolkn Tpdoinyn Papovg
40 £t X 365 nuépeg étoc ! = 14.600 nuépeg
25.000 g/14.600 nuépec = 1,7 g nuépa’!

OV 1600VVaEL e Eva KoppaTakt Bovtupo v nuépa. O AME
¢ yuvaikag glvan 26,5 kot Bewpeitar veepPapn aArd Oyt wo-
YOGOPKT).
3. O MrddNg 16Td¢ etvar TALOV YVOGTO OTL OmOTEAEL Eval EVEP-
Y0 €VOOKPIVIKO OPYOVO TTOL EKKPIVEL GTILOTOSOTIKG HOPLOL, TIG
AeYOUEVEC MTTOKIVEG.
4. Ogppdikn opotdotoon gival 1 KOTACTOGN GTNV OToic M
EVEPYELOKT SATAVY VOGS OPYOVIGLOV ELVOL {01 LE TNV EVEPYELD-
K1 TPOGANY).
5. Aemtivn Kot vGovAivn.
6. H CCK mapdyet 1o aicOnuo kopespov Kot dieyeipet v k-
Kpton TERTIK®OV VOOV 00 TO TAYKPENS KO YOAMKDV OAITMV
amo TN YoANdOY0 KOGT.
7. TIpopoavdc KAt dev Tl KoAd. Av Kot 1 amdvtnon dev &i-
VoL YVOOTH, GOIVETOL OTL 1) TOPElD GNUATOSOTNONG TG AETTIVIG
OVOGTEMAETOL OTTO KOTAGTOAELG TNG ONUATOSOTNONG KUTTOPOKL-
VOV, TOL €1vOlL 01 PLOICTIKES TPOTETVEC.
8. l:a,B2:013:y,0,014:v,05:y6:017:¢ 8: ¢ 9: €.
9. H pwopopurimon g yAvkoding g Tpoeng Hetd v gico-
80 TG 0TO NP, M YAVKOVEOYEVEST Kot 1) S1GGTAGT TOV YAv-
KOYOvou.
10. O Sopnng tomov 1 opeileTon 6TV CLTOAVOGT KATAGTPO-
oM TOV KLTTAPOV TOV TOYKPENTOG TOL TALPEyovy GovAivi. O
SwPntng tomov 1 emiong ovopdletor voovivoelaptdpevog ot
ot to TpocPePAnuéva dtopa yio va emiPocovy ypetdlovron -
covAivn. O dwPntng tomov 2 yapaxtnpiletar omd v avticto-
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o1 GTNV WWGOLALVY. [voovAivn Topdyetal, oAAG 01 16TOl TTOV TTPé-
TEL VO, AOKPIO0VY GTNV WVGOLALVY, OT®G Ol LOEG, JEV TO KAVOLV.

11. H Xemtivn deyeiper mopeieg mov €xovv dwutapoybel otov
Swfn. Hapadeiypatog yaprv, n Aemtivn dieyeipet v o&eidw-
on TV Mmapdv 0EEMV, avacTEALEL T 6OVOeoT TpLaKLAOYAL-
KEPOAMV Kot av&AVEL TNV evoucincio. TOV LMV Kot TOL HTTOTOG
GTNV WWGOVAIVY.

12. (o) 'Evo watt woovton pe 1 joule avé s (0,239 cal avé s).
'Etot, 70 watt icodvvapodv pe 0,07 kJ/s 1 0,017 keal/s.

(B) 'Eva watt eivor pedpa 1 ampere (A) dié pécov mediov da-
@opag dvvapkov 1 volt (V). Xapv andotmrag, ag Bempncov-
pe 0t 6Ao To NAeKTpOVIa OV péovv eivor and to NADH mpog
70 O, (i dapopd duvapukov 1,14 volt). ‘Etot, o pedpa eivor
61,4 A, to onoio avtiotoyel o 3,86 X 10%° nhektpovia avd s
(1 ampere = 1 coulomb s = 6,28 X 10" poptia s™).

(v) Mopdyovror mepimov 2,5 popia ATP avé NADH mov o&et-
dwveral (600 niektpovia). Etot, mapdyeton éva popio ATP ava
0,8 niexTpdvia Tov petapépovat. Qg ek To00TOL, N pon 3,86 X
10% nhektpoviov ava s 0dnyei otn dnpovpyia 4,83 X 102 po-
piwv ATP ava s, 1 0,80 mmol s

() To popraxd Bapog g ATP givar 507. To cuvolkd mepie-
y¥opevo tov oopatog oe ATP twv 50 g givar ico pe 0,099 mol.
‘Etot, 1 ATP avaxvkAdvetar mepimov pio popd avd 125 devte-
poLemta OTOV TO GO EivaL GE PEUaL.

13. (o) H otoygeopetpio yro v minpn o&eidwon g yAvko-
e etvan
C¢H,,05+ 6 O, — 6 CO, + 6 H,O

KoL EKELVN TNG TPUOALTODAOYAVKEPOANG Eivar
Cs5HyO, + 72,5 O, — 51 CO, + 49 H,0

Apa, n Ty tov Al etvon 1,0 ko 0,703 avtictoyyo.

(B) H Ty Tov ATl amokoAdTTEL T GYETIKN PO TOV VIATOV-
Opdkov Kot TV MoV og Kavouov popiov. To AIT evoc poapa-
OmvodpopoL katd TN S1GpKELD TOV AYMVO GLVIOMG LELOVETOL
a6 0,97 oe 0,77. H peiwon tov All deiyver v adhoymn oto
Kovoipo and vdotdvlpokesg oe M.

14. 'Eva ypappapro ylvkolng (MB 180,2) wwovtor pe 5,55
mmol ¢ ovciog, Kot €va YPUpUaplo TPToATobAoYAVKEPO-
g (MB 807,3) weovtor pe 1,24 mmol g ovoiag avtrg. Ot
GTOLYEIOUETPIEG TV OVO avTIdpace®mV TAPOVG 0&eidwong (PA.
aoxnon 13) deiyvovv 61t avé mol yAvkding mapdyovtar 6 mol
vepoy, evd avd mol TpuraApitovroylukepding mapdyovron 49
mol vepo¥. Apa, ot arnodocelg o H,O kdbe ypappopiov Kow-
oov popiov gtvar 33,3 mmol (0,6 g) yio t yAvkddn ko 60,8
mmol (1,09 g) yio v TpuaditodLoyAVKEPOAN. ZUVETMS, N
mApng o&eidwon awtod Tov Mmdiov anodidetl 1,82 popég me-
pLocodTePo vepd am’ 6,11 1 avtiotoym s yAvkoine. ‘Eva diio
TAEOVEKTNILO TOV TPLOKVAOYAVKEPOADY gival 0Tl amobnkedo-
VIO OVGLOOTIKA AVLOPES, EVD 1 YALKODN amobnkedeTan g yAv-
KOYOVO, £va TOAD EVLSATOHEVO TOAUEPES. AV 0 VOG (Kapmov-
pa) omotereito Kupimg amd yAvkoydvo, Oa ey Evo aonKOTO
Bapog yio TV Kapnia.

15. O xoKhog acttiog-oitiong givar 0 voyTEPIVOC OPUOVIKOG
KOKAOG OV Pudvouy ot avOpwot katd T ddpKeELn TOV VITVOL

Kot kotd to eayntd. O kdkAog datnpel emopkeis TOGOTNTEG
yAvkoing aipotog. To TuRpa ™G ao1Tiog —0 VIVOC— XopoKTNpi-
Ceton amd avEnpévn Ekkplon yAuKayovng Kot EMOTTOUEVT €K-
KpLon WoovAivng. Metd amod Eva yedpa, TEPTEL ) GLYKEVIPOON
NG YAVKOYOVNG Kot aEAVETOL T GUYKEVTPMOOT] TNG WVGOVAIVIC.

16. H a1bavorin oEeddvetar omd Ty 0AKOOMKY apLIPOYOVA-
on yw vo wopaydel akeToddehion, n omoio, ot cuvéyEln 0&eL-
dwvetar og 0&wd. Emiong, n abovodn petofoliletar o axe-
TaAdeHON amd to EvQupa P450, pe v emakoiovdn eEdviinon
tov NADPH.

17. Mpotov, n avédrtuén Tov MTapod NTOTOG OPEILETAL OTIG
avénuéveg mocdmreg NADH mov avaotéAdovv v o&eidmon
TV Mmapdv 0&Emv Kat dieyeipovv T 6hvOeot| Tovg. Agvtepov,
N akkoolkn nratitdo apyiler Adym e o&edwtikng PAABNG
Kot ™G PAAPNG Tov opeileton GtV TEPICGELN OKETAAIEHONG
nov 0dnyei 6Tov KuTTapkd Oavato. Telkd, oynuatiCovrol vo-
d€1G 16701, TOVL dMOVPYOVV OVAEC TOL PAGTTOLY TN PON TOL
aipotog Kot T Proynkn Aettovpyio. H oppmvia dev pmopet
va petatponel o ovpia, Kot 1 To&KOTNTd TG 00N YEL 58 KOO
Kot Odvarto.

18. "Evog tumikdg kapmdg g pakavtdpe (kapudid Avetpo-
AMag) éxet palo mepimov 2 g. Emedn amoteleiton kvpimg amd
Aimn (~37 kJ g!, ~9 keal g7'), évog kapmdg €xel Oepudikn a&io
mepimov 75 kJ (18 keal). H katovdAimon 10 kaprdv £yl og omo-
téheopo v Tpodcinyn wepimov 753 kI (180 kcal). Onwg e€nyn-
GOpE OTNV omavTInon g doknong 12, n woxvg 1 W avtictoryet
oe mapayoyn evépyelog o 1 I s (0,239 cal s7), kot €101 T0 TPé-
Eo pe wyd 400 W amoutei 0,4 kJ s (0,0956 keal s™). Zvve-
OGS, £va dtopo Yo va Eodéyet Tig Beppidec Tov mpe amd to 10
Kkapvda Oa pémel va, tpé€et 1.882 s ) mepimov 31 min.

19. To vyno eminedo yAokdng oto aipo tpokaAel TNV Ekkpt-
o1 woovAivng, N omola dieyeipel T ohvBeom YAvKOyOVOL Kot
TprokvAoyAvkepormv. To vyniod eninedo wvoovAiivig Ba eumo-
Sioel v Kivntonoinon Tov amobepdTmv Kovsiloy Katd T ot
dpxew Tov papadoviov.

20. 'EAetym Mmrddovg 16to0 0dnyel 6 Guesompevon Almovg
GTOVG LG, Ue ovamTuén avtiotaong oty woovkivn. To mei-
popa delyvel OTL 0L MITOKIVEG TOV EKKPIVOVTOL OTTO TOV MO
1670, €0M 1) AETTIVY, KOTA KATOLOV TPOTO SLEVKOADVOLV TN Spd-
G1) TG WGOVAIVIG GTOVG LG,

21. Me wa tétota petdAroén Bo avéovotav 1 poopopviio-
61 TOL VIOdOYEN TNG WGoVAIvIg Kat Tov IRS 6TouC HVg Kot
0o Bertiwvotay n evarsOnoio oty weovkivn. Ipdypatt, n
PTP1B givat évag eAkvoTiKOg OepamenTikdg 6TOY0G Y10l TOV dlo-
prn tomov 2.

22. H xwnromoinomn tov Mmdiov pnopei va yivelt to60 yp1i-
Yopo. ®oTE VoL VIEPPEL TNV IKOVOTNTO TOV NTATOS VoL 0EELDD-
oel to Mmapd o&éa M| va ToL LETOTPEYEL 6 KeTovoompata. H
nePIGOELN EMAVEGTEPOTOLEITOL KOl OTEAELOEPMVETOL GTO QLo
og VLDL.

23. "Evog amd toug pOAOLS TOL NITATOG EIVOL VO TOPEYEL YAVKO-
{n oToVg VITOAOTOVS 1GTOVS TOV GMOUATOG. XTO NIap 1 YALKON
deV APNGLOTOLEITOL Y10 TOPAYWYT) EVEPYELRS OAAG Yl flOcHV-
Beomn. Zuvenmg, mapovsio YAukayovng oTopatd 1 yAvkdilvon
070 NIap OoTe va amerevdephel YAvKOD 670 L.



24. O xVKlog NG ovplag Kot 1 YAUKOVEOYEVEGT).
25. (a) H wwoovAivn avaotéldel ) yprion Mmdimv.

(B) H woovAivn dieyeipet T 6OvOeon Tp@Teivdv, aAAid To Stot-
TOAOY10 T®V LDV dev TEPLEXEL OpKETA opvoééa. Emmhéov,
1 WGOVAIVT] AVOGTEALEL TV OTOIKOOOUN OGN TOV TPOTEIVDV. X0-
VETMG, SEV UTOPOVV VOl OTOKOSOUNO00V HVTKES TPWTEIVEG Yo
va. ypnoiponombodv 6N cVuvheon anopaitNTOV TPOTEVOY.
(v) Emedn dev yivetar odvOeon mpoTEVOV, 1 OGUOUOPLOKO-
TNTO TOL OHUATOC EIVOL TOAD YOUNAT. ZVVETMG, Hiot TOGHTNTO
vepoL @evyel amd To aipo. Mo TOAD oNUAVTIKY TPOTEIVY Yio
TNV OCUOUOPLOKOTNTA EIVOL 1] AEVK®UOTIVT.

26. Kot ™ didpkelo eximovng Aoknong, ol LHEG HETATPETOVY
™ YAWKOd 6g TUPOSTAPLAIKO HEG® TG YALKOAVGNG. MéEpog
016 TO TVPOCTAPLAIKO VILOKELTOL GE EMEEEPYOTIO LEGM TNG KVT-
TAPIKNG avamvons. Qot0G0, LEPIKO Omd OVTO LETUTPENETOL GE
YOAOKTIKO Kot omelevfepaveton pésa 6to aipa. To Nrop mpo-
SAOpPEVEL TO YOAOKTIKO KOL TO PETATPETEL GE YAVKOO HEG® TG
yAvkoveoyéveong. Ot poeg pmopodv va eneEepyalovion aepopio
TOVG aVOPUKIKODG GKEAETOVG TV Opvocémv e StokAUdIGHE-
vn aAvcida. To alota owTOV TOV ApVOEEMV LETOPEPOVTOL GTO
TVPOGTOPVAIKO Y10 VO GYNUOATIGTEL ohaviv), 1) omoio amedevBe-
POVETOL HEGO OTO aiplo Ko TpocsiapPdvetar and to Nrap. Me-
Té TV TPOVOUUiVEOoT TNG OLVOUASNS GTO (-KETOYAOLTOPIKO,
TO TPOKVITOV TUPOCTAPVAIKSO peToTpENETAL 68 YAVKOLN. Tekt-
K@, propel va kvnroromBel To puikd yAvkoyovo, kot 1 yAvkodn
7oL omeAeLOEpOVETAL Umopet var ypnoorombel omrd Tovg LG,

27. Avt M HETOTPOTY| EMTPENMEL GTOVG LVG VO AELTOLPYOVV
avaepofionc. To NAD™ avayevvatol 6tav T0 TUPOGTAPLAIKO
OVAYETAL GE YOAOKTIKO, KOl £TGL KOTA TN OWGPKEWN EMITOVIG
Goxknong pmopet va eEQyeTan EVEPYELL GUVEXDS O YAVKOLN.
To Nmop petatpénel To YohoKTKO o€ YAVKOL.

28. Awmapd o&éa kot yAukoln avticTouya.

29. Avt) n mpaktikn ovopdletor poptmon avBpoko. H e&d-
VIANoN Tev amodnkdv yYAvkoyovov, apyikd, Oa sival apopun
Y. TOVG (VG Vo GUVOEGOVY pEYaEG TOGOTNTES YAVKOYOVOL,
otav Tpopndevovror vdaTivOpaKeg e T STPoPn, Kot aLTO
00 0ONYNoEL BTNV VIEPTANPOOT TOV ATOONKADV YAVKOYOVOV.

30. H kotavdloon o&uybévov 6to TéA0G TG AoKNoNG ¥pNoL-
pomoteiton yo v avamAnpwon g ATP kot g eoeeopikhg
Kpeativng, Korylo v 0&eIdmon Tov TVYXOV YOANKTIKOD TOL £XEL
mapaydei.

31. To 0&uyovo xpnoYomolEiTal GTNV 0EEWBMTIKY POCPOPLAL-
womn Yy v enovacvuvieon ATP kot poc@opikng Kpeativig.
To Nmop PETOTPENEL TO YOAOKTIKO OV ameAeLOepOVETAL OO
Tovg pug og YAvkoln. To aipo Tpénel va KUKAOQOPNGEL AGTE M
Oeplokpacio Tov COUATOS VO ETOVEADEL GE PUGLOAOYIKA EMtime-
da, Ko €701 1M Kapdld dgv pmopet va emavéLDel apécws oe pub-
povg npepiog. H apocpapivn mpénet va emavo&uyovobel dote
va avarAnpmbei to 0&uydvo mov ypnoipomomOnke Kot v
aoknon. Ot poeg ot omoiot otnpilovy TV avomvon TPEMEL Vo
cuveyicovy va gpyalovat, evo ekeivol Tov otpiéay Ty Aokn-
o1 EMAVEPYOVTIOL GE KOTAOTOON MPERioc. v ovaia, OAo To
Broymuikd cuotpato Tov giyav gvepyomondel Katd TV via-
TIKN Goknomn yperdloviat TEPeeOTEPO 0EVYOVO Y10, VO ETOVEL-
Bovv og KatdoTaon npepiog.
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32. H aBavoln pmopel va ovTiKoTooTHGEL HOPLaL VOUTOG TO,
omoio. oynuatiCovv deGoVG VEPOYOVOL GE TPWOTEIVES KOl ETL-
Qaveleg pepPpavav. Avti 1 oAhoyn TS KATAGTOoG EVUIT®-
oNG TOV TPOTEVOV 0AAALEL TN oTEPEOdIATAEN TOVG KOl GUVE-
no¢ ™ Aetrtovpyia tovg. H atbavoin pmopetl eniong va aAldget
TN GToiYIoN TOV POGPOMTOI®MV 0TS HepPpaves. Ot dVo avTég
Opaoelg delyvouy OTL Ol EVOOUATOUEVES HEUPPOVIKEG TPMOTEL-
veg elvat moAd gvaicnteg oty atbavoAn, KATL Tov avTomoKpi-
VETOL GTNV TPOYLOTIKOTNTOL.

33. To pwikd kdttapa tomov I Ba givar mhodola o€ ptoydv-
dpia, eved exeiva Tomov 11 Oa Eyovv Aiya puoxovopia.

34. () Xe avtdv Tov aydva Kotovaiovovtor tepimov 8.380 kg
ATP. (B) O modnAdrng Ba yperalotov mepimov 1.260.000 doAd-
pLOL VO OAOKANPAOGEL TOV CrydVOL.

35. H doxnon av&dvel mapo moAd Tig avAayKeS TOV HOTKOV KUT-
tépov yio ATP. o vo avTIHETOTIGTOVV O OTOTELEGLOTIKG
OTEG O AVAYKEG, cuvtifevtal TEpLeadTEPQ LTOYOVIPLOL.

36. H dpactikémra g AMPK avédvetr kabmg ypnoipomot-
gitor m ATP yw ™) ovotod) tov poov. H AMPK arevepyo-
nolel v kopPoéuidon tov aketvAo-CoA. Ouunbeite 611 TO
unAovoro-CoA, 1o mpoidv g KopPoEvAdong Tov OKETLAO-
CoA, avaoTtélhel T PETAPOPE TV MTopdV 0EE®V HECH GTO.
prtoy6vopio. H peimon oto poikd uniovoro-CoA emitpénel tnv
0&eidwon Tov Mmapdv 0EE®V 6TOVG HUG.

37. Metd 11c mpmTeg NUEPES VNOTELNG, Ol TEPIGGOTEPOL 1GTOL
xpnoonoovy Mmapd o&éa. To keTovosOOTA TOPEYOLV EVal
UEYOAO HEPOC TNG EVEPYELNS YO TOV EYKEQOLO, EAATTMOVOVTOG
£161 TG amalthoelg 6€ YAvkoln. H avaioyia younAng tveovii-
vng/LYNANG yAvkayovng dteyeipet ™ Amdlvuon Kot T yAvko-
veoyéveon. Qot060, 1 YAvkoveoyéveon Ogv Bo ovppel, enel-
oM N avénon omv oeidwon tov Mmapdv 0&Emv av&ivel To
axetvAo-CoA kot to NADH. H vynAn cvykévipoon NADH
avaotédel Tov kokho TCA, kabmg kot ) yhvkoveoyéveon. To
axeTvA0-CoA oynuarilel keTovosmuaTa.

38. () H avénom oe Oheg T1g avaroyieg opeiletar 6TovV KO-
peopd NADH mov mpokaAeiton omd tov HETAROMGHO TOV
aAkoOL. (B) Ot avénuévec mocdTEG YOhOoKTIKOD Ko D-3-
vdpoéuPovtuptkod moV amELELOEp®VOVTAL 6TO aipa vhHvo-
vtat yio v ofeidwon. (y) H xatavdimon alkodr pe Gdeto
GTOWAYL VTTOONAMVEL OTL O amobNKeS YAVKOYOVOL €lvor youn-
Aéc. Adym tov kopespod NADH, dev pumopei va cupPei yAvko-
veoyéveon. Katd cuvéneia, tpoxdmtel vroylvkoytic. Evo dto-
Ho 1o omoio £xel AdPel emapkn TOGOHTNTO TPOPNG TPOTOV TIEL,
O €xel 670 aipo Tov YALVKOLN TOV TPOEPYETOL OO TO YEV L, KO
apo. dev Oa eppavicel vroyhvkaipia.

39. Eqv mapéyetor cuvexms yAukoln, akoun Kol 6€ LKpEG mo-
6OTTEC, 0 EYKEQOAOG Oal TN YPNCIUOTOGEL MG KOAVGIHLO VTl
V0L TPOGAPLOGTEL GTN YPNON T®V KeTovocswudtov. Kotd ™ vn-
oTEl0, TPOKEEVOD VO KOAVPOOUV 0L AVAYKEG TOV EYKEQPAALOV
o€ YAk, dlemdVTOL 01 PViKEG TPWTEIVEG. AVTH I TPWTEL-
VIKT] OT01KOJOUN oY 00NYEL GE OPYOVIKY] OVETAPKELD, TOYVTEPQL
om’ 0,TL €4V 0 gYKEQOAOG ElYE TPOGOUPLOGTEL GTY XPNON KETO-
VOGOUATOV.

40. H avikavomto Tev prtoyovopiov tov podv vo. eneéepya-
6100V OA0 To Mmapd 0&a Tov mapdyovtar omd TNV vrepPo-
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MK SwTpogn odnyel oe mEPIGOEL SLOKLAOYAVKEPOLDV KOt
KEPOLIIOV GTO KVTTOPOTAUGLLO TOV UOTKOV KOTTAP®V. AVTA To
popua, Tov givat SeVTEPOL AYYEAUPOPOL, EVEPYOTOLOVV EVELLLAL
to. onoia Tpo&evov PAAPN 6N oNUOTOdOTNOT O VGOLALVT.
41. Kou ot 600 Kotaotdoels opeilovial o€ avemdpieto Oeio-
pivng (Prrapivy B1). H Belapivn, n omoia eviote amokoleiton
Kot avevpiv, givat kupiog omapaitnmm yo Ty opon Aettovpyia
NG 0PLIPOYOVAGCTG TOV TVUPOGTAPLAIKOD.

42. (o) To gpvBpd apoceaiplo. Tapdyovy TAVTO YOAUKTIKO,
Kot ot poikég tveg tomov 11 (Acknon 33) mapdyovv eniong pe-
YOAEG TOGOTNTES YOAUKTIKOV.

(B) X¢& awtd to onueio, 0 abANTAG apyilel va mepva o€ avaepod-
Blo doknon, Kotd Ty 0moia 1 TEPIGGATEPT EVEPYELN TAPAYETOL
amo ovaepoPio YAvKOAvo.

(v) O 0vd6¢ YoAaKTIKOD EIVOL OVGLOGTIKA TO GNIELD GTO 0010
0 afAnmg aAldlel amd v agpofia doknon (1 omoio pmopset
Vol YIVEL Y10 TOPATETAUEVES TTEPLOSOVS) GTNV avaepOPilal AoK-
o1, <MNAadT| To GIPVT (oL PoPEl vaL YIVEL Y100 LIKPES YPOVIKES
ePl0dovg). To okemtikd etvan va tpé€etl 6To Oplo G aepdPiog
KOVOTNTAG TOV HEXPL VAL OEL TN YPOUUN TOVL TEPUATIGHOD KOt
HeTd va. oALGEEL o€ avaepOPiaL.

(8) H mpomovnon awéavetl Ty mocotnTo. TOV OLoQOp®V ayyei-
@V Kot Tov aptipd tov puikov proxovopiov. Mali, ovéavoovv
mv wovonto aepoflag eneEepyasiog g YALKOING. Tuven®dc,
umopet vo. damavnBel peyokvtepn mpocmddeia TpoTov Yyiver M
oAdoyr| o€ avaepOPLe TaPAymYT EVEPYELNS.

43. OempnoTE TO YPAPNLO TNG TOPUYOYNS YOAUKTIKOD (O G-
vaptnon g npoonddeiag, mov aneikoviletar otnv Acknon 42.
T évav a®int mov Tpéyel 6TovV 0VEO TOV YAAAKTIKOD TOV N
axpos katm amd avtdv, n T RQ Oa eivon 1. Kabog PAénet
™ YPOUUY TOV TEPUATIGHOD, 0 aOANTNG AEAVEL TOV OPOCKENL-
oo TOL £TG1 TOV, EKTOG amd TV aepoPia eneepyacio TG yAv-
K0nG, Tdpa mpayuatonolel Kot exeéepyacio g yAvkolng o
yoroktikd 0&0. Mg Ghha Aoyia, EeKva var TpEyEl TOVD omd Tov
0V36 oL YorakTikoD Tov. To YoAakTikd 0&) oL omeleLOep®-
vetal to aipo O woviotel

CH,CH(OH)COOH (Totaxtikd 0&6) = CH,CH(OH)COO

H avénon ota H o aAldEet To pubBpiotikd cuotne Tov aipto-
TOG, 0dNYDOVTAG GTOV GYNUATIGUO avOpakikoy 0EE0g
H*+ HCO; = H,CO; (AvOpoakikd 0&d)
To avBpoxikd 0&H Ba Stouomaotel o€ vepo kot d10&€ld10 TOV Av-
Opaxo
H,CO; = CO, + H,0
AVt 10 810&€1610 TOV GVOpaka O vIepkoAdyEL To S10EEID10

OV GvOpaKa TOL TaPAYETOL OO TV aEPOPla Kaven Thg YAv-
koG, odnywvtog o RQ > 1.

44. H avé&non g ATP mov mpoxvmtel amd v eneepyacio g
yAvkong ota kuttapa S Kheivet Evav diavio kaAiov. To khei-
G0 0VTOV TOV S1oA0L aALALEL T SLopopd SuVa KD EKOTE-
pmOEV TNG KLTTAPIKNG LERPPEVNG, YEYOVOS TTOV EMPEPEL AVOLY-
pa gvog dtaviov acPeotiov. H eiopon acPestiov mpokaiet
GUVINEN TOV EKKPITIKOV KUGTIOIMV OV TEPEYOVY WVGOLALVY
Le TNV KuTTOptKn HepPpdvn, odnydvtag oe amerevfépwon g
WGOVALVNC.

Kegpdahaio 28

1. H DNA mohvpepdon I ypnoponotet tprpocpopikd deo&v-
PPOVOVKAEOTIO TO TVPOPOGPOPIKO ATOTEAEL TNV OTEPYOLLE-
vn opdda. H DNA Aydon (decpdon) ypnowomotel to DNA-
adevold (tnv AMP covdedepévn pe v 5 -0oc@opvAiopd-
da) og cuppéToyo g avtidpaons M AMP etvon ) amepydpevn
opdada. H tonoicopepdon I ypnopomoret éva evdrdpeso DNA-
TUPOGLAO-KOTOAOITOV (1 5’ -PwoPopLAOUASE GUVOESEUEVN LE
QUWVOAKT] VOPOELAIKT OpAdH): TO KOTAAOUTO TLPOGIVIG TOL
ev{OpoV gival 1 amepYOUEVT] OLLAdAL.

2. H Betikn vmeponeipwon avbictator oty ektdMén Tov
DNA. H 0eppokpacio théng tov DNA av&dvetotl kabmg 0devet
oo TNV OPVNTIKN VIEPGTEIPOOT TPOG YOAopT GTEPEOIIATALN,
Kot TéAog mpog Oetikn vreponeipwon. Ilibavadc, ) Oetikn vep-
OTEIPMOT GUVIGTA L0 TPOGOPLOYT G€ VYNAES Bepiokpociec.
3. Ta vovkAeotidlo To, 0TOl0L XP1GIHLOTOLOVVTOL Y10 TN GUVOE-
on 10V DNA €yovv v Tpto@cpoptkn opddo Tpocdepévn oty
5'-vdpo&vropdda Kol eErevdepeg Tic 3 -vdpo&viopddec. TéTown
VOUKAEOTIOW UmopovV Vo xpnoiomomBodv yio m cbvvheon
tov DNA povo oy katevboven 5" mpog 3.

4. H avtiypaen tov DNA anoutel v Omapén ekkivntdv and
RNA. Xopig mv dmapén tov katdAAniov ptiovoukieotidimy,
dev Ba propovoav va cuvtedohv TETOL0L EKKIVITEG.

5. H otevn enoen epmodilel v evooudtoon tov piovov-
KAeoTdimv Kkat oyt v 2'-860EVPIBOVOVKAEOTISIOV.

6. (@) 96,2 otpo@ig ava devteporento (1.000 vovkAieotida avd
devteporento Stopovpevo did 10,4 vovrdeotidia avd oTpoen
v To B-DNA 8ivet 96,2 rps). (B) 0,34 pm/s (1.000 vovkAeori-
St avé Sevtepdrento avticToryel oe 3.400 A/s, emedn n afovi-
K1} amdoToon HeTaéd voukheotidimy 6to B-DNA eivon 3,4 A).

7. Aot tehkd To DNA Ba tudtydtav 1060 coiytd, dote 1 pe-
TOKIVIIGN TOV GUUTAOKOL TNG avTIYpaPnG Bo NTav evepyeloKd
advvarn.

8. O apBudc cuvdéoewv Lk = Tw + Wr = 48 + 3 = 51. Edv
Tw = 50, téte Wr = 1.

9. 'Eva yopaKTnNploTiKo TV TEPIGGOTEPMV KAPKIVIKMOV KUTTA-
pov givar 1 acvVOeTN KVTTOPIKT dtaipecn, N omoia omottel
avtrypagn tov DNA. Edv n telopepdon dev evepyomolovviay,
o Ypopocopate Oo pikpovay Stepkmg pépt Tov Ba yivovtav
L1 AELTOVPYIKA, 0ONYDVTOG G€ KLTTAPKO Bdvarto.

10. Oy

11. Enwdote to DNA yo pikpd xpovikd S1doTnpa 1e Lo evoo-
VOUKAEAGT], DOTE KADE KADVOG VOL OTOKTNGEL GTOPAUOIKA EYKO-
nég (nicks). TIpooBéote v moivuepdon pall pe padievepyd
dNTP. Z1ic Béoe1g TV Sl0OTOCHEVOV OECUDY, 1 EYKOTEG, M
molvpepdon Oa amotkodoUnGEL TNV VIAPYOVCE AAVGION [E TN
dpaon eEmwvovkiedong 5" —> 3’ kot BoL TV OVTIKOTAGTHGEL 1E
£va padlevePYd GUUTANPOUATIKO AVTIYPapO, YPNCLULOTOIOVTAG
™ dpacTikdTNTO TOALUEPAGNG, OV £miong dwbétel. Avtd To
GYNUO avTIOpaoNG avapépeTol g uetakivion eykomns (nick
translation), eme1dn 1 €yKOTN UETAKIVEITOL, KOTA UKOG TOV HO-
piov DNA yopic moté va kheivet.

12. E&v n avtiypaen ftav povig katevbovong, o PAEmape
fvn YPOUUGDV HE apat) TUKVOTNTO KNAI®V 6TO €va kPO TOV



OTOTUTOUOTOS TNG CLTOPASIOYPAPlaG Kot fyvn HE LYNAN TL-
KvoTTo KNAdWV 670 GALO GKpo. AVTIOET™S, EGV 1) avTLypopn
Nrav dSumAng katevbuvong, ta iyvn Tov ypapuov Oa epedviiov
apo] TokvotTTo KNAMdmV ot Héon, 0TS QoiveTal 6To ako-
Aovbo Sdypoppa. T v E. coli, ta iyvn tov knAdov elvat
TUKVOTEPO GTO VO GKPOL KoL ApatdTEPQ GTN LECT], YEYOVOS TTOL
delyvel 0TL M avtypaen elvat SiAng KotevbBvvonc.

S UvBeon povng katevBuvong

o—>
Evapén

TUvBeon SimAR¢ katevBuvong

<—o0—>
‘Evapén

13. (o) Pro (CCC), Ser (UCC), Leu (CUC) kot Phe (UUC).
EvaAlaxtikd, 1 tekevtaio Paon kabe evog and ovtd to Kmdt-
Kovia Oo propovee va givar U.

(B) Nutpddeg 0&D.

14. Tapepmodiovrar ot SLVNTIKG KOTUGTPETTIKEG TOPAUTAEL-
peg avtdpacels. To id10 1o évlupo Ba pmopovce vo vrooTel
PAGPeg and o pwc, edv propodoe vo evepyomomBel amd avtd
amovoio deopevpévov DNA 10 omoio mepiéyet Eva dipepég mo-
PUUSVAV.

15. Ta gkedBepa dxpo Tov DNA ta omoia epgavifovral amov-
cla tehopepmv, emdopfdvovtor pécw ouvinéng tov DNA.

16. H ehevbepn evépyeta vdpodivong g ATP vtd Kovovikég
ouvOnkeg eivar —30,5 kJ mol™! (-7,3 kecal mol™). Kat” apynv,
0o propovoe va ypnoyomombel yia ) didotacn tpudv (EvydV
Baoewv.

17. H o&eidwon g yovavivig Bo umopovce va 0dnynoet otnv
emd10pHwon Tov DNA: 1) oydon tov kKhdvov DNA Oa propodoe
VoL ETTPEYEL TNV avodITAmon Tpog ta EEm amd TV TEPLOYT] TNG
EMOVAANYNG TOV TPUTAETMV KOL GTNV ETEKTOUCT] TV TPUTAETMV.

18. H vdpoéivon g ATP yperdletar yio v amehevbépmon
¢ DNA tomoicopepdong 11, petd m dpdon tov evivpov emi
TOV VTOGTPMOUATOS TOV, dNAdH Tov DNA. H apvntikny vrep-
oneipmon ypedletor povo m déopevon g ATP kot oyt v
VIPOALOT TNG.

19. (o) Méyebog: 1 endve (ovn etvor yorapd DNA ot n
KaT® vaeponepwpévo. (B) Toroicopepn. (v) To DNA «a-
Oiototon S1doyKd o EKTVAYHEVO, 1 YOAQPO, KL ETOWE-
vog petokveitatl fpaddtepa.

20. (o) Xpnoyomomdnke yo. ToV TPoGOopIoUd Tov optdpon
TOV TVYOU®V avasTPOedY — dNAadn ™ Pactkn (Tuyaic) cvyvo-
mrta petaAraéryéveong.

(B) pokewévou va emPePorwbel pe aopdreto 6Tt T0 GOGTNLO
dovAeye. H amotuyio mapaymyng avasTpopdv oo £va yVvmoTtod
petarra&ryovo Ba £dgtyve O6TL KATL TPEMEL VoL NTOV AavOoopévo
GTO MEWPAUOTIKO [LOG GOOTN LA

(v) H ymuukn éveon amd povn g €xel moAd pikpn petahiodt-
YOVO KOVOTNTO, OAAL TPOPOVMG EVEPYOTOLEITOL GE £VOL LETAA-
Aa&rydvo amd To NTaTKO OHOYEVOTOTN L.

() To choTpO TOV KLTOYP®UOTOG P450.

A55
AMANTHZEIZ ZTIZ AXKHZEIX

Kegpdhaio 29

1. H aAniovyio tov kedikedovtog (+, vonuatikod) KAOVoL
glvan

5'-ATGGGGAACAGCAAGAGTGGGGCCCTGTCCAAGGAG-3’

KOl TOV KAMVOL-EKHAYEIOV (—, AvTIVONHOTIKOV) givat

3’-TACCCCTTGTCGTTCTCACCCCGGGACAGGTTCCTC-5'

2. 'Eva AGBog Ba ennpéale povo éva popto mRNA, petaé&d tomv
TOAGV oV GuvtiBevTol amd Eva yovidro. Emmiéov, Ta AaOn dev
YIVOVTOL HOVIILO TUMLO TNG YOVISIOUATIKNAG TANpOopOpiac.

3. Xg kGBe dedopévn otiypn petaypdpetor o€ RNA povo éva
TUA A TOV YOVISIDpOToG (Tov oAkod DNA). Xvvendc, 1 toyv-
mta dev glvon amapaitnn.

4. To evepyd kévipa oyetifoviol péc® cuykiivovcag e£EMEnc.

5. H nmapivn, po yAokolapvoyivkdvn, sivar e€apetikd avio-
vtikn. To apvnticd goptia TG, OTMG Ol POGPOIECTEPIKES YE-
oupeg TV ekpayeimv DNA, g emtpémovy va deGpevETL G
KkatdAoumo Avcivng kot apyviving g RNA moivpepdong.

6. AvTtOg 0 pETOALOYILEVOS TTOPAYOVTOG o O LTOPOVGE VaL VoL~
oTellEL OVTOYOVIOTIKG TN OEGUELOT TOL 0AOEVEVLOV KoL Vo,
eumodicel v e€edkevpévn Evopén (tng ovvieong) Tov KAm-
vov tov RNA a6 6éceic mpoayoyémv.

7. O mopnvag tov gvidpov ympic v mpmteiv o deoueveTon
mo wyvpd oe expayeio DNA and 6,11 10 oAoévivpo. H ov-
YKPATNON TOL TOpAyovIo ¢ Uetd v évapén cvvBeong tov
KAdvov Ba kabiotovse ) petardaypévn RNA tolvpepdon At-
yotepo eneéepyastikt|. Emopévac, n chvBeon RNA Ba ftay mo-
A0 o Bpadeio omd 6,TL 1 KOVOVIKY.

8. M mpwteivn 100 kd nepiéyet mepinov 910 katdiowra, o
omoia kodikevovtat amd 2.730 vovkieotidia. Me péytom toyb-
mro petoypaens 50 voukieotidimv avd devtepdrento N TPO-
teivn Ba pmopovoe va cuvtebel evtdg 54,6 s.

9. H RNA moAvpepdon olcbaivel toydtoto Kotd unKog Tov
eKpayeion Kot 6gv SLoyEETOL ATAMG EVTOG TOL TPLOLAGTOTOV Y®-
pov.

10. H 0éom évapéng mapovctaletor pe KOKKIVO YpmLLaL:

5'-GCCGTTGACACCGTTCGGCGATCGATCCGCTATAATGTGTGGATCCGCTT-3'

11. H évapén g petoypagng o€ 1oyvpodc Tpoaymyeic Aapupa-
vel yopo, Kabe 2 s. Méoa g 0vTd T0 SIAGTNHO. LETOYPAPOVTOL
100 vovkheotidia. Emopévmg, ta kévipa Tov QUGOAd®V peTa-
ypapig améyovv 34 nm (340 A).

12. (o) H youniotepn {dvn oty mnkty Oa givar o kKAovog 3
puovog tov (i), eved n vynAdTepn Oa glvar ekeivn TOV KAOVOV
1, 2 kot 3 xaBdg kot tov Tuprva g RNA molvpepdong (v).
H {ovn ii Oa Ppioketonr oy 1010 Béomn pe ™ {ovn i 1611 10
RNA d¢gv gival GOUTANPOUATIKO [LE TOV KADVO TOL JEV ¥PNCL-
pomoteiton g ekpayeio, evo n Lovn il Bo Ppioketal vynAo-
Tepa, 10Tt oynuatifetar éva ovumhoko peta&h tov RNA Kot
Tov KA®Vov-gkpaysiov. H ovn iv Ba Ppioketal vyniotepa
oo TG GAAeC, 610TL 0 KA@VOG 1 elvar cvvdedenévog e Tov
KA®VO 2 kol 0 KA®VOG 2 glval GLVOESENEVOG [LE TOV KAGDVO 3.
H {ovn v etvan avt) mov Ppicketor vyniotepa 6wV, S10TL O
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mopnvag g RNA molvpepdong cuvagetal Kot Le TOVG TPELG
KA®VOLG.

(B) Kavéva, enedn n pipapmikivi dpo Tpv omd ToV GYnUoTL-
oUd TOV aVOLYTOY GLUTAOKOV.

(v) H RNA moivpepdon eivar eneepyootikn. Otav 1o ekpo-
velo efvar decpevpévo,  Nropivy dev pmopel vo e16EADEL 6N
0éom déopevong DNA.

(0) Amovcion GTP, 1 ovvbeon otopatd 6tav GLVOVTATOL TO
TPDOTO KUTAAOUTO KLTOGIVIG GTOV KADVO-EKUayEio, KaHodKd
™G PLGaASOG peTaypopnG. AvTiBET®e, e mapOVTO KoL T TEG-
oepa VOUKAEOTIdW, 1 oVvOeon cuveyiletar péypt T0 TEAOG TOV
eKpoyeiov.

13. H RNA molvpepdon mpémet vo omichoympiost mpv mpo-
KOAEGEL GYGoN, YEYOVOG TTOL 0dNYel otV mopaymyn vog ot-
VOUKAEOTIOI0V.

14. H evépyeo g Cevéng tov Bdoemv, Tov 6= Kot TpL-
voukAeoTdk®dv vPpwiov DNA-RNA 1o omoion oynpoatilo-
vTo Kot TV EVopEn TG LETOYPOONG, OEV EIVOL OPKETH Y10l VL
EUTOSIGEL TOV SLOMPICUO TOV KADVOV KOl TNV OTOAEL TOV
TPOIOVTOG.

15. (o) Emeidn m kopdvoemivn dev pépet 3'-OH opdda dev pmo-
pel va suppetéyel otov oymuatiopd decpov 3" —> 5. (B) Emet-
M M ovpd ToAV(A) glvar Evar pLokph TUALLO VOUKAEOTISI®V ade-
vooivng, 1 ThovotTo EVeOUAT®ONG VOGS LOPlov KOPILGETI-
vng edm etvar peyolvtepn and 6,11 6to vwoAomo RNA. (v) Na,
TPEMEL VO, LETATPATEL GE 5" -TPLO®OPOPIKT KOPSVGETIVN.

16. Yndapyoov 28 = 256 mbova mtpoiovra.

17. H oyéon peta&d tov aAiniovyiov —10 kot —35 Oo. pmo-
povGE VO ENNPENCTEL AO TNV TAOT GLGTPOPNC. To Yeyovodc ot
N tonoicopepaon Il ewcdyet 6to DNA apvntikég veponeipes
eumodilet to viupo owtd amd To Vo ITEPSIEYEIPEL TNV EKOPOCT)
7oL 1KoV TOV YoVidiov.

18. Ser-Ile-Phe-His-Pro-Stop

19. Mo petdAiaén mov Bo SIEKOTTE TN PUGLOAOYIKT] AAANAOV-
yio avayvopiong g evéovovkiedong AAUAAA Ba propovoe
va glvar vevbovn yuo avtd to vpnua. Ipdypott, o oAlao-
v and U o C og avty v oAlniovyia Tpokdiese ) PAGPN
og évav Boracoayukd acdevi). H didomacn cuvéPn ot Béon
AAUAAA, 900 voukAieotioto KaBodikd amd avt T HeTaAoy-
pévn 0éon AACAAA.

20. Mo mbavotta givor 6T To dKpo 3’ g 0AGidac-66tn g
moAv(U) dtomd Tov pcpodteateptkd decpd oty mhevpd 5
™mg 0éong évBeong. Xt cvvéyela, o veooynuaticdév dkpo 3’
™G oAcidac-0éktn Swomd v atvoida Ttoiv(U) otnv mhevpd
5" 10V vovkieoTidiov ov dpyiee TV TpocPoin. Me dAia Adyia,
évo kordhouro ovpidivng Ba prmopovoe va mtpootebel pécw dvo
avTOPAcE®Y Tpaveesteponoinong. O vToHeTikdg ovTdg PnyavL-
opog eivar Tapdotog pe exeivov g cvppaeng Tov RNA.

21. H evolhoxtikn cuppapn kot 1 10pbwomn tov RNA. H opot-
OTOAIKT] TPOTOTTOINGN TV TPOTEIV®V, 1| 0m0oi0, aKoAOVOEL ™
oUVOeaT TOVG, AVEAVEL TEPUITEP® TNV TOAVTAOKOTITA TOV TP®-
TEMUOTOC.

22. Tlpocaptiote po arAnrovyio olryo-dT 1 olyo-U cg éva
AdPaVEG VAKO yiaL T Inpiovpyiot piog 6THANG cuyyévetag. Otav

70 RNA diépyetar 14 pésov g otAng, Bo cuykpotnBodv po-
vo ta popla RNA mov mepiéyovv ovpéc morv(A).

23. (a) Yrapyovv dtapopetikéc mocodttes RNA yo to dtopo-
PETIKA YOVIOLOL.

(B) MoLovdtt 6Lot ot 1670t £yovv Ta idia yovidia, To. yovidia k-
PpalovTol og S1POPETIKN £KTAGT) GTOVG SLUPOPETIKOVG 1IGTOVG.

() To yovidia owtd ovopdlovtat yovidio KoTtopikic 01kOVOULag
— dNAadn yovidwo to omoic EKPPALOVTOL GTOVG TEPIGGOTEPOVG
16700G. Mmopel va mepthapavovy yovidio evCOp®v yio Tn yAv-
KOALGM M Y10 TOV KOKAO TOV KITpikoh 0&Eoc.

(8) O oxomdg Tov TEWPAATOS Efval VO TPOGOIOPLGTEL O YO-
vidw apyifouv va petaypdgovtal in vivo. O avacToAEdS NG
évapéng mpootifetan Yo va eUmodiceL TNV Evapeln HETAYPAPTS
oe Béoeig Evapéng, ol omoieg pmopel va £xovv gvepyomomn el
KOTA TN S1ApKELD TNG ATOUOVIOGNG TOV TUPIVOV.

24. To DNA egivar 0 povog kAdvog mov oynpotifel tov kop-
16 oV 3EVEpov. Ot KAmdVol ov&avopevov peyébovg etvar popa
RNA. H évapén g petaypagng Ppioketat exel 0mov ot avlo-
vopeveg ahvcideg Exovv pikpotepo pnkog. To téhog g peta-
ypopng eivar kel 6mov N avénon tov cAvcidwv otapotd. H
katevBouvon etvar and Ta apiotepd Tpog To de&id. [ToAld Eviv-
Lot LETAYpAPOLY eVEPYE KAOE YOVidio.

Keg@dahaio 30

1. To Ayydd Ag&ucd e O&pdpdng opilel og petdopacn v
gvépyela 1 depyacio ¢ Hetatponig amd pio YAdooo Gg pio
aAn. H odvbeon tov TpoTelviv PETATPETEL TIG TANPOPOPIEG
g oAAniovyiog voukAeoTdimv g mANpoPopieg aAAnAovyiog
apvo&Ev.

2. H ovyvomta cartatog evog EGQUALEVOD OUIVOEEDG aveL
kabe 10* evoopatdoelg apvocimy, emtpénet v Tayeio Kot
axppn ovvheon Tpoteivov peyébovg éwg kot 1.000 kataAoi-
nov apvoléov. Ot vynAdtepeg ovyvoTTeg opdipatog Oo
00Myovcav Gg VIEPPOMKA TOAAEG EAATTOUATIKEG TPOTEIVEG.
O yapmAdTEPEG GLYVOTNTEG COAALATOS KOTA TAGH THavOTNTOL
Bo emPpadvvav v ToydTTA TG GVVOESG TPOTEIVAOV, YOPIg
GNUOVTIKO OQEAOG Yo TNV aKpifeta.

3. (1) Ot amotehobvtor OAa amd pio povy olvsida. (2) Ot we-
piEyovv acvvibioteg Bacels. (3) Ot poég mepinov Pacelg oyn-
potiovv (evyn Pacewv kot dumhég Ehkeg. (4) To Gkpo 5 avtdv
TOV 0AVGIdOV gival @ooPopLAMOUEVO Kol cuvidmg eival po
PG. (5) To apvo&d mpocaptdtatl oty LIPOELAOUASH TOV Ko
tahoinov adevivng g aAiniovyiog CCA, oto dkpo 3’ tov po-
piov tRNA. Kot ta 600 Prpata kataAvovior ord ) cuvOetd-
o1 10V opvoakvAo-tRNA. (6) To aviikmdikovio edpdletar o
évav Bpoyo mAnciov Tov KEVIPOL TNG aAAnovyiag Tov popiov
tRNA. (7) Ohka. ta popra Exovv oynua L (0 T).

4. Tlpoto amotteitor 0 GYNUATIGHOG TOV OULVOUKVAONOEVL-
MKkoV¥, to omoiov akoroVbmg avTdpd pe o poplo tRNA mpog
oynuotiopd Tov apvookvAo-tRNA. Kot o 600 ta frpata ko-
TaAvovTol and T cuvheTdon Tov apvoakvAo-tRNA.

5. Ot HOVOSIKEG OLOTNTEG AALTOVVTOL TPOKELUEVOD Ol GLVOE-
166G TV apvookLAo-tRNA vo pmopodv va S10(popomotodv to.
puoplo tRNA peta&hd toug kot v Tpocoptovv to 0pho apvoéy



670 KotaAAnAo poplo tRNA. Ot kowvég 1816tnTeg amattovvat,
610t 6hoL Tar popla tRNA opeilovv va aAAAETIdpovV e TOV
1610 pNovicpd cvuvleong TPMTEIVMV.

6. "Eva evepyomompévo apvo&d eivat avtd to onoio givatl cuv-
dedeévo pe To KatdAnio poplo tRNA.

7. (o) Oy (B) oy () vou.

8. H ATP dwondton tpog AMP kot PP;. Katd cvvéneta, amat-
tetton éva devtepo pnoplo ATP, mpokeévou va. petotpamel n
AMP cg ADP, 10 vdotpopa g 0EEWMTIKNG POGPOPLAI®-
ong.

9. Ta apvo&éa ta omoio givar peyolvtepa Tov ophov apvo-
&éoc dev Pmopolv va TapldEovy GTO KOTOAVTIKO KEVTIPO TOL
tRNA. Ta pikpdtepa oArd AdBog apvoééa, to omoio Tpocdé-
vovtal 610 tRNA, tapralovy ot Béom empédeiag e avayvo-
ong kot amokomTovtat amd o tRNA.

10. Ot Béoelg avayvopiong kol ot 600 OYEIS TV Hopiov
tRNA pmopei va amortodvior Tpokeiévon va enttevydei 1 po-
voorpavtn tovtomoinon Tov 20 Stapopetik®dv popiov tRNA.

11. O mpidteg dvo Pdoeig evog kwdikoviov oynpatitovv Cev-
N Baoewv tomov Watson-Crick ta onoio gEA&yyoviar ®g mpog
™V moToTNTé Toug Ao Pacels tov IRNA 16S. H tpitn Pdon
dev eléyyetar g mpog TV akpifeta g LedHENg g Ko vITApYEL
VoY1 Y10 KO0 OTOKALGT).

12. Téooepig {dveg: ehapprd, Papid, Eva vBpidio erappiig 30S
Kot Baptdc S0S kar Eva vPpidro Papidg 30S kot erapprac S0S.

13. Awxkocuo popio ATP petatpénovior oe AMP + 400 P; yuo
va gvepyoromeovy ta 200 apvoééa, ta omoia lval 16odHvapLo
pe 400 popia ATP. "Eva popio GTP yperaleton yio v évapén
wat 398 popra GTP yperdlovrar yuo tov oynuatiopd 199 menti-
SIKOV deopdV.

14. "Eva mlaiclo avayvmong givat £€va GOVOAO GuveEXOUEV®V,
U1 OAANAETKOADTTTOUEVOV KOOKOVIOV U KOV TPUDV VOUKAE-
oTdiwVv T omoio apyilet pe Evar KmOKOVIo EvapEing Kot TEAELD-
VEL LE £VOL TEPUATIKO KMOIKOVIO.

15. Mo petdAhaén mov tpokaAeital pe v £vheon oG emt-
mAéov Paong pmopel va katactoAel amd éva tRNA mov mept-
€xel po tétaptn Paon oto avikmowkovid tov. Iapadeiypo-
tog xéptv, To UUUC avti Tov UUU dofdaletar og kKmdikdvio
@awvvraravivng and éva tRNA mov mepiéyet v aAiniovyio
3'-AAAG-5" ©g ovTIK®SKOVIO.

16. Mo mpocéyyion elvan va cuvhécovpe éva tRNA to omoio
glvat akVMOUEVO pe Eva avTdpacTikd ovaioyo apvoééog. [a-
padetypotog xapv, Ppopoaketvlo-eovolorovoro-tRNA &i-
Vot £vaL aVTIOpOGTHPLO GYLOVONG GLYYEVELNS Yo T Béon P tov
pocwpdtov g E. coli.

17. H aAiniovyioo GAGGU givotl COUTANPOUOTIKY LE [l oA~
Movyia 5 Bacewv oto drkpo 3’ tov rRNA 16S kou €dple-
TaL apkeETES Pacels avodikd amd éva kmdkovio Evapéng AUG.
Emopévac, avt n meployn eivan éva onpa évopéng yio covieon
mpoteivaov. H aviikatdotaon pog G pe po A avopévetot vo
e€aobevioel v adnienidpacn owtod Tov mRNA pe to rRNA
16S Kot ETOPEVOG VO LELDGEL TNV ATTOTEAECUATIKOTNTA TNG MG
onua évapéne. Mpdypatt, n petdAroln avtn Exel ©G 0moTéde-

A57
AMANTHZEIZ ZTIZ AXKHZEIX

opa T peimon tov pupod civheong g TPOTEIVNG O TO GL-
yrekpipévo mRNA kotd 10 popéc.

18. To memtidro avtod Ba ftav Phe-Cys-HisVal-Ala-Ala. To ko-
dwovia UGC kot UGU k@wdikevovv Kuoteivn, oA emedn n
KuoTEVY Elye TpomomomBel 6e ahovivn, EVOOUATOVETOL AL
vivn avti kuoTeivnc.

19. Ot mpwreiveg ota ppocmpato cuvtiBeviol omd To apvo-
TPOog T0 KapPo&u-teMKO Akpo, evad pe T pEBodo g oTepEdS
@aoemng ovvtifevton Tpog v avtibetn katevBuvon. To evep-
Yomomuévo evOlapeco otn ppocmuatiky cvuvleon eivorl Eva
apvoakvAo-tRNA, evéd ot pébodo otepeds pacemg givat 1o
GUUTAOKO apvVOEENG-OkukAogEvAokapPodupidiov.

20. H GTP dev voporvetat, LéYpis 0TOL T0 aptvookvAo-tRNA
napadobel atn Béon A tov piocopatoc. Mo mpoyevéstepn
vdpoivon g GTP Oa frav aypnotn, 610t 0 cdumrioko EF-
Tu-GDP £yet pukpn ynuikn ovyyévela yuo aptvookvio-tRNA.

21. H petdepaon evog popiov mRNA pmopet va mavcet and
éva avtvonuatikd RNA, éva popo RNA pe m copmAnpopo-
Tikn aAAniovyio. To dikdovo avtvonuatikd-vonpoatiké RNA
dev pmopet vo ypnotonombel g expayeio yoo ™ HETAPPO-
on, o1t amarteiton povokiwvo mRNA. EmuAéov, 1o dikhmvo
avtvonpotikd-vonpotikd RNA amowodopeitor and voukied-
oec. To avtvonuatikdé RNA mov mpoctifetar oto eé@tepikd
Opentikd péco mpoorapPdveror avfopunto amd TOAAG KOT-
tapa. Mo axpiprg tocdmto punopei va dobei pe pikpoéveon.
EvaAloxtikd, éva TAOGHISI0 TOV KOSIKEDEL TO AVTIVONULOTIKO
RNA pmopei va etoaybei ota kOTTOpo-0TOXOVG.

22. () As. (B) As > A, > A; > A,. () H oOvBeon mpaypo-
TOTOlELTOL OO TO QUVO-TEAKO TTPOG TO KapPoEVL-TEAKO dkpo.

23. Ta évlopo a0Té HETATPETOVV TIC TANPOPOPIEG TOV KMAL-
KeVOVTOL amd VOuKAETKd 0&éa 6e TANPOPOPiEg TPOTEIVOV gp-
punvevovtag to tRNA kot Guvo£0VTAS TO e TO KOTAAANAO Out-
vo&p.

24. H toydmro o petwvotay, emeldn kabe Prpa tng emun-
Kuvong ypetdletal vopoéivon g GTP, Tpv arnd v TpaypoTo-
ToiNo” TOL EMOUEVOL PNUOTOC ETUAKVVOT|G.

25. Ot mpoTeivikol Tapdyovtes Tpomomolovy v Evapén g
ovvheonc mpwteivv. O porog tmv IF1 kot IF3 elvoun mopepmod-
dtom ™G TPOWPNG SEGUEVLGTG TOV PPOCOUATIKOV VTOLOVASOY
308 kot 508, evad o IF2 petagpépet 1o Met-tRNA 610 pridcopia.
TIpwteivikol mapdyovteg amottovvTal ET{ONG KoL Yo TV EML-
kovon (ot EF-G kot EF-Tu), yw tov teppatiopd (mapdyovieg
amelevfépwong, RF), kot yia ) didotaon tov pipocoudtov
(mapdryovteg amelevbépwong tov pipocopdtov, RRF).

26. H onpotodotikn aAAniovyio, T0 GOUATIO OVOyVOPIONSG
tov onpatog (SRP), o vrodoyéag tov SRP kot to copdrio pe-
TaTOTONG.

27. O oyNUOTIOUOG TOV TETTIOIKAOV OEGUADV, Ol OTOIOL [E TN
Gepd Tovg AapPavouy evépyeto, amd TV VIPOAVGN TOV HoPiLY
apwvoakvrio-tRNA.

28. H aAinrovyia Shine-Dalgarno tov mRNA oynpatiletl {eb-
v Péoewv pe éva tpunqpa tov rRNA 16S g vropovadag 30S
kot 1 Levén tomobetel TV VIOUOVEADSW KATE TPOTOV MGTE 1) TE-
Aevtaio va avayvopilet To vapktiplo AUG.
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29.
Bokmip Evkapvorrteg
Méyebog ptBocdpatog  60S 80S
mRNA TToAvkioTpovikd Mn moAVKIGTPOVIKO
‘Evapén Amouteiton Xpnon tov TpmdTov
Shine-Dalgarno AUG
Ipwteivikoi Amoutodvron Amoutodvton morlot
TOPAYOVTEG TEPLGGOTEPOL

Yyéon pe  petaypaery  H petappoon pmopei Metaypagpn kot
VOl EKKIVI|GEL TPV petappaon eivot

0AOKANpmOET FOPIKA
N HeTaypaPn| Sly®pLopéveg
IIpdto apvo&d fMet Met

30. To SRP deopeveton ot onpotodotikny arAniovyio Kot
avaoTéMeL TNV Tepattépo petdppacn. To SRP wbel to ava-
oToAévVo pocmpa mpog o EA, 6mov to SRP aAAniemidpd pe
tov vrodoyéa tov (SR). To cbumioko SRP-SR deopeveton 6to
COUATIO PeTaTOmIoNG Kot Tawtdypova voporiver GTP. Mg v
vdpoivon g GTP, duotavtor e SRP kot SR and 1o petady
Tovg ovumioko Kot amd to pidcopa. H covbeon mpmteivov
apyilet kot mhAL Ko 1) veoouvTOEEVT TPMTEIVY O10)ETEVETOL
HEG® TOV COUATIOV LETATOTIONG.

31. H evailaxtikr Aon 0o rav éva poplo mRNA va peta-
epaletar and éva ko povo pipdécwpa. H xpnon tov tolvcw-
UATOV EMTPENEL T GVUVOEST TEPIGCOTEPMV TPOTEIVAOV VA LO-
pto mRNA kot avé dedopévn ypovikn mepiodo kot ETOUEVOG,
TNV TOPUYOYT TEPLECOTEPNG TPWTEIVIG.

32. () 1,2,3,5,6,10-(B) 1,2,7,8: (y) 1,4, 8, 9.

33. Ta popuo tRNA dadpapatifovv porlovg g moAamAég di-
gpyooieg avayvopione. ‘Eva popro tRNA npémet va avayvopt-
o1el 0o TV KOTIAANAN cuvOeTdon Tov apvoakvAo-tRNA Kot
70 apvookVAO-tRNA mpénet v alAAnAemdpaoet pe 1o piocm-
Lot KO 1010TEPOL LLE TNV TEXTIGVAOUETAPOPAOT).

34. To opuvookvio-tRNA pmopei apyikd va cvvtedel. Eviod-
TOLG, 1 GLVIKY ORASO TNG TAEVPIKTG 0AVGTId0G TPOGPAAAeL TNV
€0TEPIKN GLVIEST oynpatilovtag éva eEotepég opidio Kot ame-
AevBepavovtog o tRNA.

35. (a, 6 kot €) THmov 2+ (B, y xai ot) THmov 1.

36. Ot ovuyvotnteg 6eaApnaTog g ovvieong DNA, RNA kot
TPOTEVOV givor g Tééeme tmv 10710, 1075, kon 1074, avtictot-
¥0, ové voukAeotido (1 apvoéy) mov evompotmvetol. H mi-
oTOTNTO KOL TOV TPLOV dlepyaoiav e&optdtot amd tnv akpifela
¢ (evéng Bhoewv eni tov ekpaysiov DNA 1 mRNA. Kotd
™ obvBeon RNA dopOdvovrtor Alyo omd ta AdOn. AvtiBétac,
N motoémra g ovvbeong DNA oavédvetor onpovtikd ornd
™ OpACTIKOTNTO OVOYVMOTIKAG TIOTOTNTOG TNG VOUKAEAGNG
3" — 5" (Z.1.M.: ¢ DNA moAvpepdong) kot omd HETO-avTL-
Ypapikn emdopbmon. Ztn ovvbeon npwteivav, N Aavlocué-
vn eopTion opopévav tRNA Stopfdvetar amd Tnv vIPOAVTIKY
SpUCTIKOTNTO TOV OVTIGTOLY®V GUVOETOCOV TOV OULVOUKVAO-
tRNA. "EAeyy0oc g avoyvVOOTIKNG TGTOTNTOS TPOYULATOTOE -
TOL €MLONG, OTAV TO aptvookvAo-tRNA katarapfaver tn Béon A
o10 pocopa: 1 dpaoctikdotnta GTPaong tov EF-Tu kabopilet
70 PNpo avtod Tov TEAELTAiOV GTAdIOL TOV EAEYYOV TNG OO~
YVOOTIKNG TGTOTNTOGC.

37. O EF-Ts kataiver v avtodloyn g GTP pe v GDP n
omoia givar deopevpévn otov EF-Tu. X1ovg Kotoppdkteg tov
mpoteivav G, mv avtaiiayn GTP-GDP wog npoteivng G xo-
TaADEL EVag evepyomompévog vtodoyéag 7TM.

38. Ot vrmopovddes o tov tpomteivav G avasTEAAOVTAL LE TTo-
POLOLOVG UNYAVIGHOVG 0T XOAEPa Kot Tov KOKKVUTN (YToke-
palato 14.5).

39. To Glu-tRNAS" oynupotiCetar pe go@alpévn akvAioon.
To evepyomompévo YAOLTAUIVIKO OpdIMVETOL 0KOAOVOMG TPOG
oynuotiopd Gln-tRNAS!, Ot tpdmot pe toug omoiovg oynuati-
Ceton 1 yhovtapivn and yrovtapvikd cvdnmmdnkav oto Ymo-
kepaiowo 24.2. Te oyéon pe to H. pylori, éva 1016 évlopo, n
apdopetapopdon tov Glu-tRNAS™ givar aut mov kotoAve
v axoéAovdn avtidopoon:
Gln + Glu-tRNAS®" + ATP —>

GIn-tRNA®" + Glu + ADP + P;

To Glu-tRNA®" dev anotelel vidootpmpa cvtod Tov gvEOpoL:
EMOUEVMG, | LeTapopdot Ba mpémetl va avayvopilel Kot yopo-
KTNPIOTIKG TG dopung tov tRNASH,

40. H mpototayng doun kabopiler v tpdtdotatn doun g
mpoteivng. Emopéveog, n teMkn @daon g HeTopopds TAnpo-
poprdv and 10 DNA 610 RNA oty mpoteivn cuvictotatl oty
avodiTAMGN TG TPOTEIVNG TPOG T AELTOLPYIKY TNG KATAGTACT).

41. (a) O elF-4H eiye dvo amoteréopata: (1) avénbnke n
€KTaon G eKTOMENG Kot (2) avénbnke N TaxdTNTO EKTOMENC,
Om®g Qatvetal amd TNV avénuévn avodo g dPUCTIKOTNTOG
GTOVG TPATLOVS YPOVOVS AVTIOPAGTG.

(B) T v amodeyei pe Pefordmro OTL TO ATOTEAEGUO TOV
elF4H dgv opethdtav 6g KAmolo EROUTH SPAGTIKOTNTO EMKA-
oG TOV.

(v) To Nuiov g HEYIOTNG SPUCTIKOTNTOG EMLTEVYXONKE HE OL-
yrévtpwon elF-4H ion pe 0,11 uM. Enopévac, n péytom oié-
vepon o pmopovce va emtevydel pe avaroyio 1:1.

() O elF-4H evioyvet v tayxdnTo eKTOMENG OA®V TOV AL~
KoV, 0AAG TO amoTtélecpa elvar peyoldtepo Kabmg ot EAKEG
av&avouy 6e oTabepoTnTa.

(e) Ta amoteléopata TG YpoEIKng mapdotacns I' viodnim-
vouv 61t 0 elF-4H avéavel v enelepyaoctikdmmra.

42. (o) Ot tpelg KOPLEEG AVTITPOCHOTELOVY, OTO OPLOTEPA
pog ta. 6e1d, ™ pocopatiky vropovada 40S, ) pocm-
potikn vopovade 60S kot to ppocwpa 80S.

(B) Aev givar povov mapodoes ot pPOCOUATIKEG VIOUOVASES
kot o ppocopa 80S, oAAd Kol TOAVGOUATE TOWKIA®V HEYE-
Omv. Ot HEPOVOUEVES KOPLYEG GTIV TEEPLOYN TOV TOAVGMLOTOG
OVTITPOCOTELOVY TOAVCAOUATO SLKPLTOL peyEHoG.

(v) H petayeipion avootéAlel onuavtikd tov aplipd Tolvcm-
patov, eved ovéavel tov aplud eledbepwv pocmpaTikov
vropovédwy. To amotéiespa avtd Ba pTopovoe va opeiletot
glte oV avacTtoln g Evapéng T cVVOEsg TPOTEIVOV £ite
GTNV OVOGTOAN TNG LETOYPOPNG.

Kepahaio 31
1. (o) To kOtTapa Oa skppalovv f-yohaktolitdon, T dlomepd-
on g Aaktolng, TV TpoveakeTuAdoT TV BetoyoloktolTdV,



axopn kot arovoio Aaktolne. (B) Ta kuttapa Bo exppalovv
[-yaraktoQitdon, T damepdon g AaKTOiNG, TNV TPUVCUKE-
ToAdom TtV Beoyoraktolitdyv, akoun Kot anovcio Aaktolng.
() Ta. emineda koTafolikmv evidpmv, 6nmg 1 f-yoraktolitdon
Ko 1 wopepdon g apafivolng, Oo mapapeivouv yapnAid oko-
Hm Kot o€ YounAd enineda yAvkoddng.

2. H ovykévtpoon givar 1/(6 X 10%) mol avd 1075 Aitpa =
1,7 X 10° M. Eneidnq K; = 1073 M, 10 povadikd avtd poplo
0o mpémet va ival SeGUEVUEVO GTNV E101KN Yo avTO BEom 8é-
GLELOTG.

3. O opBudc tev mbavdv Oécewv pnkovg 8 C.f. eivon 4% =
65.536. X éva yovidiopo 4,6 X 10° (evyov Baoewv, N kabe
tétoto, 0éom Oo Empene va gppaviCetan (4,6 X 10°)/65.536 = 70
popéc. Kabe 6¢om pnkovg 10 C.B. Oa énpene va eppavileton 4
popéc. Kabe 0éon 12 C.f. Oa énpene va eppaviletor 0,27 popég
(moAAég Béaerg unkovg 12 £.B. dev Ba eppaviCovrar KabBoAoL).
4. O kotootoréag Tov omepoviov lac dev decpedetar 6to DNA
otav etvar ouvdedepévog e Eva kpo Loplo (Tov emaymyéa),
EVO 0 KaTaoToAéng pur decpedetal e 1o DNA otav givol cuv-
dedepévoc e €vol pkpod popto (tov cuykataotoréa). To yovi-
Sdiopa g E. coli mepiéyel povo pio meployn 6£6UELONG KOTO-
otoréa lac evd TEPE)EL TOAAEC DEGELG Y10l TOV KUTOGTOAED, pur.
5. Ot avtienoywyeic 6goUeELOVTAL GTOVG KATAGTOAELG, OTWS O
Kataotoréag lac 6tav ol tedevtaiol £yovv otepeoddTaln, e
v omoia pmopovv va despevoviol 6to DNA. Katalappdvovv
pio 0o, N omoio EMKAAVTTETOL [LE EKEIVI] TOV ETOY®OYEN KO,
EMOUEVOC, OVTUY®OVILOVTOL Y10l SEGUEVOT] TOV KOTOGTOAED.

6. H avtiotpoen enavainyn uropei vo givat puo 0€om déopen-
ong piag depovg Tpmteivng déopevons oe DNA 1 pmopet va
avTioTolyel o€ o Sopr oTEAEXOVC-ONMAG G Eval KOITKELONLE-
vo RNA.

7. O Baktmprogdyoc 4 Ba frav mbavotepo va gl6ENOeL 6T Av-
TIKN Qdon, STt e€upBpdVETUL 1| GLVEPYELOKT OEGUEVGT] TOL
Kotaotoréa Tov 4 6tov Op2 kot Tov Og 1, 1 omoia vrootnpilet
™ STHPNON TG AVGIYOVIKNG TOPETag.

8. Tovidwo nepoyn —10  mepoyn —35
T'ovidio Tov kataotoréo oo 4 GATTTA TAGATA
Tovidio Cro TAATGG TTGACT

Yrdapyovv téccepic dapopés oty meploy] —10 kot Tpeg otv
mepoyn —35.

9. H avénpévn ovykévipoon g npoteivig Cro peiovel v
£KQPOOT TOL YoVIdiov Tov KatacsTtoAén Tov A. H avénuévn ov-
YKEVTIPOOT] TOV KATAGTOAEN TOV A LELDVEL TV EKQPOGCT) TOV YO-
vidiov g Cro. Xg PIKPEC GUYKEVIPMGELS TOV KOTAGTOAEN TOV
A, A0EAVETOL 1] EKQPOACT] TOL YOVISIOV TOV KATAGTOAEN TOV A. Xg
VYNAITEPEG GVYKEVIPMGELS TOV KOTUGTOAEN TOV A, 1] 0ENUEV
GUYKEVIPMOGT TOV KOTAGTOAED TOV A LELDVEL TNV EKPPOCT] TOV
YOVIS10L TOL KOTOGTOAE TOV A.

10. dvcworoykd, to Poaktmplokd popioe mRNA mepiéyovv
poe oAAniovyio-odnyd, oty omoio o aAAnAovyio. Shine-
Dalgarno nponyegiton tov kwdwkoviov évapéng AUG. H anov-
oio g aAAndovyiog-odmnyod Bo avapevotay vo, 0dnynoeL e
L1 0TOS0TIKY| LETAPPOAOT.

11. TIpocbéote KGBe Evmom, 08 KPEG GUYKEVIPADOELS, GE KOA-
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Mépyeteg tov V. fischeri kou mopaTnpnoTE THV EUEAVION PO-
TadyELog.

12. ACC, 7- ACA, 1,ACU, 0- ACG, 0.

13. H avtidpacn Aappavel ydpo pe GuVolKn dathpnon g
otepeodiatalng, mbavotato o 6v0 Prjpata: TPOsPOAn TOov
Glu 537 otov avBpaxa gvoc pépovg g yoraxtolng (ue avo-
6TPOPN), aKkoAovBodpevn amd TPosPoin Tov vepoh e QVTOV
Tov avOpaka (e SevTEPN AVOGTPOPT) TPOKEEVOL VOl TTEAED-
Oepwbei n yoraktoln amd 1o Evivpo.

14. H déopevon @aivetol vo KOpEVVLTAL KOTA TO UIGL OTOV
N GLYKEVIP®GT TOV KATAGTOAEN TOV A glval mepinov 3,7 nM.
Emouévac, n Ky givar mepinov 3,7 nM kou 1 AG® = —48 kJ/mol
(=11 kcal/mol) otovg 298 K.

Kegpdhaio 32

1. H xatavoun tov eopticpévev apvoééov sivar: H2A (13
K, 13R,2D, 7E, goptio = +17), H2B (20K, 8 R, 3 D, 7E,
eoptio = +18),H3 (13K, 18 R, 4 D, 7 E, poptio = +20), H4
(11K, 14 R, 3D, 4 E, poptio = +18). To cuvoikd poptio Tov
OKTOUEPOVG TG 10TOVNG €lvan 2 X (17 + 18 + 20 + 18) =
+146. To suvoliko goptio 150 Levymv facewv Tov DNA givat
—-300. Eropévac, To OKTAUEPES TOV IGTOVAOV EE0VIETEPDVEL TTE-
POV TO NGV AVTOV TOV POPTIOL.

2. H mapovoia evog cuykekpipévoo tpunqpotog DNA pmopel va
avyyvevbel pe vpIopo M pe PCR, N pe amevbeiog Tpocdiopt-
opo TG aAAAoVYioG.

3. To cuvolikd pniroc tov DNA ektipdrton ot givon 145 C.B. X
3,4 A/CB. = 493 A, pmjxcoc to omoio avtmposonevet 1,75 otpo-
oécn 1,75 X 2mr = 11,0r. Emopévog, n aktiva ektipdrot 0Tt
0a ivon » = 493 A/11,0 = 44,8 A.

4. H 5-alaxvtidivn dgv pmopel va pebvimOel. Mepukd yovidia,
mov cvvidmg KatactéAlovton pe pebuiimon, Ba mapapévouv
gvepydL.

5. Ol mpmTEIVEG OV TEPLEXOVYV AVTES TIG SOKES TTEPLOYES Do
odnyovvral pog pebvliwpévo DNA, e TepLoyEc KOTOoTUAUE-
vov mpoaymyéwnv. Katd mdco mbavotnta Oa deopevovral ot
peilova avlaxa, S10TL kel LIEAPYOVY 01 HEBVAIKES OHADES.

6. H yovidioxn ékppaon dev avopévetar vo omokpdel oty
mapovsio olotpoydvov. Evtovtolg, ta yovidia tov omoiwv
£KQPOGOT (PUGLOAOYIKG OTOKPIVETOL GTO OLGTPOYOVO OVOLUEVE-
ToL v omokplovy 6TV TAPOVGIO TPOYEGTEPOVNG.

7. H axvAiimon g Aveivng Ba peuwoet to poptio and +1 o€ 0.
H pebviioon g Avsivng dev Oa peidoet to goptio ™.

8. Bdoel Tov GYNHOTOG KATAVOUNG TOV KOTAAOITOV KUGTEIVIG
Kot 1oTdiving, 1 TePLoyN eoivetot 0Tt TEPIEXEL TPELG OOUIKEG TTE-
PLOYES SAKTOA®V YeLSUPYVPOL.

9. 10/4.000 = 0,25%. To 0,25% twv 12 Mb = 30 ytholevyn
Baoewv.

10. Mg ) povn peburimon, to yovidio glvor evepyomotnpévo,
EVO UE TNV TPITAN pebuAimon eivot KaTeGTAAUEVO.

11. H mpocOnkn evdg otoyeiov IRE oto dxpo 5’ tov popiov
mRNA ovapéveral 61, amovcia 6101pov, O GTOATACEL T HE-
taepoon. H tpocdnkn evog otoryeiov IRE oto dkpo 3’ tov po-
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piov mMRNA dev avopéVETOL VO GTOUOTAGEL T LETAPPUGCT], OALGL
0o pmopovce vo. emnpedoet T otadepdtnTo Tov popiov mRNA.

12. Ot oAnrovyieg AV tv popiov mRNA Oo mpémel va
gpevvnovv g Tpog TV VIapén aAAniovyldv ot omoieg eival
TANPOG 1 LEPIKDG CUUTANPOUOTIKEG TPOG TNV AAANAOLYiC TOV
miRNA. Ot ahAniovyieg avtég Ha oy vToynELeg Yo poduion
Tovg omd avtd 10 miRNA.

13. H apwvopddo tov kataAoirov tng Avcivng, mov oynuotile-
TOL GTNV TPOTOVIOUEVT LOPON HEC® pag BAong, TPocBariet
v KopPovorikn opdda Tov aketvAo-CoA yio vo dnpovpyn-
oeL évo, TeTpaedpikd evoldpeco. To evddpeco avtd Saucmdtot
oynuoatifovrag tov opdkd deopd kot amerevdepdvoviog CoA.

14. Zro DNA tov movtikoV ot mepiocdtepeg amd Tig Béoelg
Hpall givon pebolopéveg Kot eTopévag dev Slaomtmvtol and To
évQupo, [e omoTéAES O VoL TPOKVTITOVY peydia Opavopata. Me-
pPIKa pikpd Opavcpato mapdyoviar and vnoideg CpG, ot onoieg
dev givan pebvmpévee. To 1o DNA g Drosophila kou g E.
coli dev vrtapyetl peBviimon kot OAEG o1 BEcELS SlaoTOVTAL.

Kepahaio 33

1. O doyovidrakog votddng Oo anépevye ™ MUK EvaoT).
H tovtdmra tov mpocdépatog kabopiletat amd tov vTodoysa,
£V 10 €100¢ NG amdKpiong kKabopileTal amd TOV VEVPMVO GTOV
omoio ekppaletat 0 VTOSOYXENG.

2. Mévo éva peiypo Cs-COOH ko HOOC-C,-COOH mpofré-
TETOL VO TPOKOAEL ALTOV TOL €I0VG TNV OTOKPION.

3. Ot uoBc6EIg TOV TKPOV KOl TOL YAVKOD SEKTEPALDVOVTOL
ano mpoteives G mov givan culevypéveg pe vrodoyeic 7TM,
odMydVvToG o€ KavoTNTO ddKpiong epebiodTOV Kotd ¥pOvo
™G TAENG YMOoTAV TOL deVTEPOAETTOL. Ot Mo GELS TOV CA~
Hupov Kot Tov o SLEKTEPULDVOVTOL AULEGH 0T IOVTIKOVG d1-
aOAOVG, YEYOVOG TOV UTOPEL VoL 00N YHGEL GE IKOVOTNTO. OL0PO-
pomoinomng epediopdtomv péca o€ IKPOTEPO YPOVIKO SIAGTN L.

4. O "rog Ba koAvyel v omdctacn Tov 0,15 m o 428 ps.
To cvoua ™G avOpdOTIVNG 0KONG EYEL TN SLVATOTITO VO Slo-
Kpivel Nyovg mov EOAvoLY GE AVTO e dLaPopd VoG LS, OTO-
e 1 Stpopd xpdvov aeEng oto asbnTplo cvoTA GTN GL-
YKEKPIUEVN TEPpInT™ON Elvat apketd peydn. Eva chotmpa mov
Baociletar otic mpwteiveg G dev Ba Ntav oe Béom va dakpi-
vel pe aélomotia ™ dtpopd ypdvov peta&d onudtov mov Ho
£0pBavav ota 600 avTLd, 610TL 0 ¥POVOG ATOKPIONG TOV TPMTEL-
vov G gtvar g tééng TV ms.

5. Edqv éva outod €xet mkpn yevon, ta {da aro@ghyovy va 1o
TPpOVE akoun kot otav givar pn toékd yi' ovtd, Kot mov o
UTOPOVGE VO TPOGOISEL EMAEKTIKO TAEOVEKTNLO, GTO GUTAL.

6. Mg N ¥pNoT TOVTIKOV GTOVLS 0TOI0VG EiTE TO YOVIdL0 Y0 TOV
T1R1 &ite To yovidio yio tov T1R3 €yovv kataotpagei, EAéyEte
NV amdKPIoT YEVGNG AVTMV TMV TOVIIKAOV GTO YAOUTOUIVIKO,
TO OLGTTOPOLYLVIKO KOL GE L0l LEYAAN TOKIAIL GAA®V OUIVOEEDV.

7. ®wg pikovg kopatog 530 nm Oo amoppoenbel og Kdmotov
Babpod kot awd Tovg TPEIC POTOVTOS0YELS, OUOG O «TPAGIVOC)
vrodoyéag Oo Tapovoldlel T peyaAvTEPN 0moppOENO).

8. Ot yvvaikeg oVTéC EYOVV TEGGEPLG AEITOVPYIKOVS VTLOSOYELS
APOUATOV: Y10, TO UTAE, TO KOKKLVO, TO TPAGIVO Kot To LPpidto

KOKKWVO-tpactvo. O emmpO60eT0g VTOSOYENS YPDUAUTOG ETL-
TPEMEL OTIG Yuvaikes avtég var dtaympilovy pepikd ypopota,
EVM GTOVG TEPLEGOTEPOLG OVOPMTOVG VT TO YPDOUATA POIVO-
VTOL TOVOLLOLOTLTIOL.

9. 380 (éva v kaBe vrodoyéa): vmhpyovv (380 X 379)/2!
= 72.010 cvvdvacpoi yio 0o vrodoyeig kot (380 X 379 X
378)/3! = 9.073.260 cuvdvacpol yio TpeS VTOSOYEIC.

10. H amoppdenon tov ¢wtdc petatpémel v 11-cis-petivoin
GTNV ONO-trans-peTvaAn.

11. Ot evioelg avutég etval evavtiopepeic Kot mpénel va de-
GUEVTOVV GE TPMTEIVIKOVS VIOSOYELS Yo VO TPOKAAEGOVV TNV
aiobnon pog ooung. Akoun Kot avTég ot avenaictnteg dopkég
S10pOPOTTOAGELS LTOPOVV VO EXNPEAGOVV TIG GYETIKEG GLYYE-
VELEG OEGHEVOTG TOV VIOJOYEN KO, GUVETMG, TNV TPOKOAOD-
Hevn oou.

12. Opaon: diowAog eleyyouevos amd t cGMP- yevon: diow-
Aog vatpiov gvaicOntog oty aprhopidn - axon: SiavAog cLVIE-
GOV OLLYUNG.

13. H vépdivon e ATP amatteiton o€ OAeg T1g aucbnoels yuo
™ Snuovpyio Kot T cvvTHpPNoT TOV PobddoEDV GUYKE-
VIPOONG WOVI®OV Kot TOL pepfpavikod dvvopkod. Ocepnon:
H ATP ypeéleton yuo ) oOvOeon g cAMP. T'evon: H ATP
ypealeTal yo T oVuvheon TV KUKAKAOV VOUKAEOTISIOV Kot 1
GTP ypetaletar yio t Spdon g yeuoTivig TNV aviyvevon g
TKPNG Kat TNG YAvkiag yevong. Opaon: H GTP ypetdletar yio
™ ovvOeon g cGMP kat ) dpdion g petaywyivng. Akon kKot
Aon: H vdpoivon g ATP ypetdletor yio ) dnpovpyio Kot
GuVTPNoN TOV PofUdDOcE®Y GLYKEVTPOOTG WOVIOV KOl TOL
pHepPpavikoy Suvopikoy Kol 16m¢ Tpoomatteitol, emions, Kot
Yo GAAOVG pOLOLC.

14.
H* H* Ha
j\ H%/R
NH, + L—L
P e H ) R /\/\/(NH
Avaivn Petivain
H R H R
HO™ W/ H* W/
é /\/\/JrNH é /\/\/N
Bdon Schiff
KepdAaio 34

1. To éueuTo 0VOGOTOMTIKO GUGTNLL OVTOTOKPIVETOL YPIYO-
POl GTOL KOG YOPOKTNPIGTIKA OV £x0vVv mToAAG Taboyova. Ta
yovidia Yo T0 EUPLTO AVOGOTOMTIKO GVOTNHO eKPpalovTat
FOPIG OVOLUGTIKEG TPOTOTOWGELS. AVTIOETMG, TO TPOGUPLOCTL-
KO 0VOGOTOMNTIKO GUGTNIO OMOKPIVETOL GE GUYKEKPILEVA (0L
POKTNPLGTIKG TTOV VITAPYOVV LOVO GE €va, dedopévo Tadoyovo.
To, yovidid Tov VIOKEWVTOL GE OTUOVTIKESG OVOOLOTAEELS KoL [e-
TOAAGEELS, DOTE VO KOTAGTEL dLUVATH 1] EEEIOIKEVEVT] OVALYVD-
p1on evOG TEPAGTION aPLOLOL SEGUENCILMV ETLPAVELDV.

2. Avacvvovaopog VJ kot V(D)J- mowihopopeio 6t odvdeon
TUNHATOV AOY® NG dpdong TG TeEMKNG deo&upfovovkAeoTi-
SVAO-UETOPOPAOTS: COUATIKEG LETOAAAEELS.



3. H ovyyévela apopd v 10x0 HOG GUYKEKPIUEVIG OAANAE-
midpaons: n 60evapdTT APOPA T GUVOAIKN 1YY TOAADV Kot
ave&aptntov petald toug aAniemdpdcoeny. H obevapotnta
pmopel va maiget onuovtikd poro oty aAAnAemidopaor petaln
avtryovov kot IgM, 510t avt N T4EN 0vococPapveOY d100€-
tel 10 meployég déopevong.

4. H evdoxuttapikn S0UIKN TEPLOYN ONLOTOSOTNONG, TTOL Elvat
Kown o€ kKabe drapopetikd TLR, givar vrehOvuvn yo Tov elAt-
HEVIGUO GAA®V TPOTEIVOV KOl TNV ovapopd 6TO KOTTAPO OTL
£VOL LOPLOKO GYNLLO TOL GUVOEETAL LE £VOL GUYKEKPIUEVO Talfo-
yovo (PAMP), omwg o LPS, éxet aviyyvevOel. Av pia petdAroén
LEC 6€ aVTN TN OOUIKN TEPLOYT EUTOILE TOV EVOOKLTTAPLKO
EAMMUEVIOUO KO TNV EVOOKVTTOPIKY] LETAYMYT GNUATOC, TOTE O
TLR-4 dgv Oa amoxpvotay otov LPS.

5. Tot ot omoiot amotehovvtat omd yovidiwpate dSRNA Ba ava-
pevotav va dteyeipovv avosoandkpion pésm tov TLR-3.

6. (a) AG®" = 37 kJ mol ™! (8,9 kcal mol ™)

B) K, = 3,3 X 10° M

(V) by = 4 X 103 M s, Avti) ) T givan kovtd 6to dpro Tov
emPAAAETOL OO TN SLdYLOT YO TOV GLUVOVAGUO EVOG HIKPOV
popiov pe po mpmteivn (oeh. 238). Apa, 1 £KTaoN TG SOMKTS
oAlayng paArov Ba etvon pukpr). Extetapéves HeTant®oelg g
6TEPE0OATAENG ATALTOVV YPOVO.

7. H evioyvon tov pOopIopoD Kot 1 LETOTOTION TPOG TO UTAE
delyvouv 011 10 vepd KaTd KOHPLo Adyo amokAeieTat oo ) BEon
ouvdeoTg Otav mPpocdévetal To antévio. Ot VIPOPOPIKES ah-
MINAETOPAGELG GUVEIGPEPOVY GNUOVTIKA GTOV GYNUOTICUO TV
TEPLOGOTEPOV GUUTAOK®OV OVTIGMHOTOS-0VTIYOVOV.

8. (o) H 8éom cuvdvacpon evog ovTiodUATOS Le avTLyOVO oYM~
patiCetol amd CDR 1660 amd ) Bapid 660 Kot amd v eho-
opé olvcida. Ot dopukég meployés Vi kot Vi eivan onpovti-
kéc. 'Eva pkp6 khdopa tov Opavopdtov E,, propei va vrootel
TEPOLTEP® TTEYM, Yo ToV oynuatiopd F,, evég Opavopatog to
01010 TEPLEYEL LOVO QVTEG TIG dVO SOpIKEG TEPLOYEC. Ot doptKéG
neployés Cyl kot Cp ovvelopépovv ot otabepomra g Fyy,
Oyt OLmG TNV TPOGIEST| AVTLYOVO.

(B) Eva cvvBetikd avdroyo F, 248 xotoloimwv mopackevd-
GTNKE HE TNV EKOPUGT] TOV OVTIGTOLXOV GLVOETIKOD Yovidiov
nov mepterdpfove Evo yovidlo Vi ovvoedepuévo pe évo yovi-
S0 Vi péoom g meproyng ovvdeong. [J.S., Huston et al. Proc.
Natl. Acad. Sci. U. S. A. 85:5879-5883, 1988.]

9. (o) Ta mohvcBevn avtrydva odnyodv 6ToV SUEPIGUO 1 TNV
OMyoUEPEIMOT TV SIUUEUPPAVIKDV AVOGOCPALPIVAV, TOV Ei-
VOl OUGLOGTIKO KoL OTOpaiTNTO PLLo GTNV EVEPYOTOINGT] TOVG.
Avtdc 0 TpoOTOG Evepyomoinomg Bupilet ekeivov TV vIodoyxEwv
pe dpaotikdtnTa TupocvAokvions (Yrokepdaiato 14.2).

(B) 'Eva avticopa 1816 yuor pio Stepefpavikn avosooealpi-
vn Ba evepyomomoet éva kOTTapo B pe ™ dacvvdeon avtmv
TV vtodoyémv. To meipapo ovtd pumopei va yivel, Topadetypo-
TOG APV, LE T XPTON AVIICOUOTOS Oto alyo yio T StoucHvde-
o1 VITOSOYEMV € KOTTOpO B movtikov.

10. To Aeppokvttapa B dev ekppalovv aviryovikovg vmodoyelg
Aeppokvttapmv T. O vBpdiopds tov cDNA and Aeppokidttopo
T pe mRNA and Aeppokvtrapa B amopoakpivel 6L to KOW®OG
exppalopeva cDNA. Apa, to peiypa tov cDNA petd and avt
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TNV OOUAKPLVEN EivoLl EUTAOVTIGHEVO pe To. cDNA mov kmot-
KEVOLV TOLG AVTLYOVIKOVG VITOJ0YElG TV Agppokvttdpaov T. O
VPRpopds Ba Tpémel va yiver ypnoonoidvrag to mRNA and
£VaL KOTTOPO TOPOUOL0G AEITOVPYIOG, TO OO0 OUMG OEV EKQPA-
Cer 1o yovidio mov evowapépet. [BA. S.M. Hedrick, M. M. Davis,
D. L. Cohen, E. A. Nielsen, and M. M. Davis. Nature 308:149—
153, 1984, yio o ev3lopEPOLCO TEPLYPOPT TOV TTAG YPTGULO-
momnke avtn 1 PEOOSOG Y10 TNV EVPEST TOV YOVISIOV Y10t TOVG
aVTLYOVIKOUG VITodoyels TV Asppokuttdpmy T.]

11. O TLR-4 elvan o e€edikevpévog vodoyag ywa tov LPS,
po to&ivn mov Ppioketot £101KE GTO TOYYMDUOTA TV OPVITIKOV
Koté Gram Boktnpiov. MetoAldéels ot omoieg avacsTtéAhovy
Aertovpyio tov TLR-4 mepiopilovv mépa moAd T dvvatdtTo
€VOG TETO0L 0TOOL Vo opLVOEl evavtiov TG GUYKEKPLUEVIG
t6&ng Poktnpiov.

12. Av ta. oAAniopopeo HLA dev givar tovtdonpo, tote ot
avtryovikoi vrodoyeig Aeppokvttpwv T Tov déktn Ba Tawto-
TOWGOLV TIG TPWTEIVES TOL HeIlOVOC CUUTAEYUOTOGC 1GTOGVL-
BatdtnTog 610 pocyEL e ™G EEVES, Kol GUVETMGS eivat mhavi 1
ATOPPLYT) TOL LOGYEVLOTOG.

13. No xaBapicere and mpoopeitels éva avticopa pe e€eldi-
KELON Yo VOl GLYKEKPEVO avTiydvo. Na Eedumhdoete ([é-
GO OVTIGTPENTTNG OTOSATAENG) TO CVTIGMLULO KOl VOL TO OPT|CETE
0T GUVEYELN Vo ovadITA®BOEL TapOVGio Kot amovsio Tov avTl-
y6vov. No eréyEete ToL ETOVASITAOUEVO OVTIGMLLOTOL Y10, TKOVO-
mra TpOGOECNS 6TO OVTLYOVO.

14. Xe 0plopEVESG TEPUMTMGELS 1] OVOKOATOVOLT TOV TUNHOTIKOV
yovidiov V—D—J Ba €xel og anotédeopa évay cuvovacud V, D,
kot J o omoiog Oa givar extog mAaiciov avayvoong. Ta popila
mRNA 7ov TpoKVOTTOVY 6NV TEPITTOOT VT ol KOSIKEVOLV
TpwTEIVEG TV omoimv 1 cuvbeon Ba teppatiletar Tpowpa, ov
TOYEL KO LETAUPPAGTOVV. AVTH 1 TOOVOTNTO OUOG ATOKAEIETOL
pe TV amotkodounon tétoov idovg mRNA.

15. Ta petordaypéva Boktiplo Bo dSmyspov Ty avocoamo-
KpLoT YOPIg VoL TpoKaAOoDV VOGO. LVVETMDG, UTOPOVV VoL OTOTE-
Aécovv moAvTIHo onpeio Evapéng yio tov oyedtacud evog (m-
vtavol Kot e&acBevnpévou gpforiov yia o apykd maboydvo
OTELEYOG.

16. To mentidio LLQATYSAV (ue kotdlowma aykvpofoinong
v L ot devtepn Béon kot V oty tedevtaia).

17. H koatdivon givon mbavov va yperdletat pio faon dote vo.
amopakpuviei To TPOTOHVIO 0o TO POPLo VOOTOG. OndTE, £va Ko
TAAOUTO 16TIOIVNG, YAOLTOUIVIKOD 1] AGTOpOy VKoV Ha ftav 6,Tt
o KotdAnAo. Emmdéov, pmopet va vdpyovv duvntikoi d6teg
SEGUMV VIPOYOVOL MGTE VO OAANAETIIPACOVV LE TO OPVNTIK
(POPTICUEVO ATOHO 0EVYOVOL GTN UETARATIKY KOTAGTOON.

18. 'Eva kotdlowmo @mo@otuposivig o610 kapPo&u-teAtkd
GKPO TNG Src Kol GLYYEVAV TPMTEIVIKOV TUPOGVAOKIVACHV Og-
cueveTOL 6T O1KT TOL dopkh meptoyn SH2 dote va mpokvyet
1 ovaoTaATiK) poper g Src (Yrokepdialo 14.5). H anopd-
KPUVGT NG POOPOPIKNG OUAd0S amd T0 KATdAoumo owtd ema-
VEVEPYOTOLEL TNV KIVAoN.

19. (o) K4 = 107 M- (B) Ky = 10~ M. To yovidio katd ndco
mOAvVOTNTO TPOEKLYE OO GNUELOKN UETAAAAEN TOoV Yovidiov
Yo To avticopa A, Tapd ond de novo avokatataln.
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Kegpdhaio 35

1. (o) Ot okeletikol pHEG KL O KPOGGOL TOV EVKAPLOTIKOV
KUTTAp®V TPoGAapavouy TV eAeDBepT eVEPYELD TOVG O TNV
vdpoivon ™ ATP: 0 kivynmpag TV BoKTPloKOY HaoTLYimV
YPNOLOTOLEL TNV TP®TOVIOKIVITY SUVOUN.

(B) Ot okeretikol poeg ypetdlovton pvoacivn kat aktivr. Ot gv-
KOPLOTIKOL KpooGoi ypetdlovTal HIKpOSMANVIGKOVS Kol dv-
veivn. O xvnoipog Tov Poaxnplokdv pactiyiov ypetdleton
MotA, MotB, kot FliG, kafmhg kot moArég Bonbntikés cuvi-
GTAGCEG.

2. 6.400 A/80 A = 80 copaticd pin avé Ssvtepdrento. Ia
éva auTokivnTo UiKovg 3 HETP@V, AVTN 1) TOXOTNTO GE KGO0~
TiKO pnkog» avrtiotolyet oe 80 X 10 pérpa = 800 pétpa avd
devteporento, | 864 YIMOUETPOL VA DPOL.

3. H pélo pog dopkng mepoyng kwnipo. givar 100.000 g
mol /(6,023 X 10% popio mol ™) = 1,7 X 107" g. Zvvendmg, to
Bapog g eivaum - g = 1,7 X 1022 - [0ms? = 1,7 X 10
N.’Etot, o Kvntikn Sopikn meptoyn pmopei vo onkoocet (4 X
1012 N/1,7 X 1072) = 2,35 X 10° popég t0 Bapog .

4. Toco to vnudtior aktivng 660 Kot 0l LKPOGMANVIGKOL 0To-
TELOVVTOL 07TO VITOLOVADEG Ol OT0IEG OEGUEVOVV Kl VOPOADOLY
TPUPOSPOPIKOVS voukAeolitec. Ta vnudrtior aktivig 0moTeAon-
vtat amd Evav povo Tumo vropovadac, kot deopevovv ATP. Ot
KPOGMOANVIGKOL aroteAohVTOL 00 dVO TOHTOLS VITOUOVAS®V,
ot omoieg deapevovy GTP.

5. Ot ehappiég aAvoideg ™G HOGIVING EVIGYVOVY TOV LOYAO-
Bpayiova. Ot eha@pléc ahvcides TG Kvneiving TpocdEvouy o
@optio mov Ba petapepbei.

6. Metd tov Bdvaro, 1 oyxéon ADP mpog ATP av&déveton ypni-
yopa. Xt popen g ADP, o1 kivntikég meploy£g TG HLoGivng
decpevovtar otépea pe v aktivi). Ot avtidpacels HLoGivng-
axtivng xabictavtal duvotég emedn N ELATTIOON TG GUYKE-
vipwong g ATP gmitpémet tnv adENon g GLYKEVTPOOTG TOV
0cPecTiov TOL TPOKOAEL ALVOGTOAN TOV OTTOKAEIGHOV TNG OKTi-
VNG amd TV TPOTOLOGTVT S1é HEGOV TG dPAONG TOV GUUTAG-
KOV TNG TPOTOVIvIG.

7. Otav n ovykévipoon g ATP-axtivng vrepPei v kpion
Tiun, Aoapfaver yodpo molopepiopds. Etn cvvéyelo n ATP Oa
vdporvbei kat Ba oynuatiotel ADP-axtivi 1 ool £yl vym-
AOTEPN Kpiown ovykévipmon. ‘Etol, av n apyikn cvykévipm-
o1 TNG VITOHOVASAG EIVar HETAED TMV KPIGILMOV GLYKEVIPMDGE®DY
g ATP-axtivng kot g ADP-oktivng, 0o oynuatictoov op-
KA vnuatio kot katoémy Oo e€apaviotodv pe v vopdivon
g ATP.

8. To Pripo wog Béong sivon mepinov 3,4 A = 3,4 X 10 pm.
Av mépovpe ®¢ TLMIKY oTolyewopeTpior eketvn evog popiov
ATP avd fruo, 10te AT 1 ATOGTACT] AVTIGTOLYEL GE TaYVTI-
100 0,017 um s ', H xovnoivy kveiton pe togdmnro 6.400 A ové
devteporento M) 0,64 pm s

9. H mpwtoviokivntn dOvapun petaéd tov 600 TAELPOV TNg
KUTTOPIKNG HEUPpavng elvor amapaitntm yio v Kivnon Tov
Baktnplokod Kvntipa. e GLVONKES 0oLTiOG 1) TPOTOVIOKIVI-
™ dvvaun eéavtieitol. Xe 6&vo Sdhvpa, 1 dtapopd tov pH
HeTaEL TV dV0 TAELPOV TNG HeUPPAvng eival apKeT Yol va
d(MGCEL EVEPYELN OTOV KV TN PO

10. H péon andotaon petas&d avaotpopdv Oo Aoy peyold-
Tepn, eV To Paktpro Ha exveito evaviia og Pabpidwon pog
FNUELOTAKTIKNG 0VGTOgG.

I1. (a) 1,13 X 107 dvveg
(B) 6,8 X 10™ épyia

(y) 6,6 X 107" épyla ava 80 popia ATP. ‘Evag povo kvntipog
Kwnoivng mopéyel meplocdtepn erevbepn evépysia and Oom
OTOLTELTOL Y10L T LETAPOPA EVOS POPTIO HEYEBOVG EVOG HIKPO-
HETPOV UE TaYVTNTO VOGS LIKPOUETPOV OV HEVTEPOLETTO.

12. H am66t001 TOUTOCT|U®V DTOUOVAS®V TOV LIKPOSOANVI-
okov givar 8 nm. 'Etot, o kivnoivn pe péyebog Prpatog mov
dev givarl mohamhdotlo tov 8 nm Ba mpémel va Exel T Svva-
TOTNTO VO SEGUEVETOAL GE TEPLIGGOTEPES AO £VOG TVTOV BEGELG
GTNV EMLPAVELL TOV LIKPOCOANVIGKOU.

13. HKIF1A mpénel va tpocdévetarl o€ £va EMTAEOV GTOLYELD
TPOKELEVOD VOl SLTNPNGEL T1 GOVOESN TNG LE TOV LIKPOCWOAT-
VIGKO 0TOV OmEAEVOEPMVETOAL 1] KIVITIKN TEPLOYN.

14. To vnudrie TV SOUOVVTOL 0O VTOROVASEG UmopEl va. el
vat ovBaipeTo TOAD ETPNIKN, £XOVV [0 SUVOLLKT GLYKPOTNONG
KOl 0ITOGVYKPOTNONG, KOL OTottovV HOVO HIKPES TOGOTNTES YE-
VETIKA KOOIKEVOUEVMV TAPOPOPLDV Y10 CVTES TIG VITOLOVADEG
TOLG.

15. Ta mpotovia eakorovBolv va péovv amd to e£@TEPIKO
GT0 E6MTEPIKO TOL KuTTApOoV. Kdbe mpwtdvio mpémel va mepd-
oetl otov e€mTePKO NUdiovlo evog cvumhdkov MotA-MotB,
va ouvoebel e Tov daktOAo MS, va Tepiotpapel 6TV Koted-
Buveon TeV SEIKTOV TOL POLOYLOD Kol VOL TEPAGEL GTOV EGMOTEPL-
KO NUdicvAo Tov yertovikoy cupmAdkov MotA-MotB.

16. Xg cuvOnkeg VYNNG GVYKEVTPWONG 1WOVI®V acPeatiov, TO
acPEoTIo GLVIEETOL e TNV AGPEGTIOTPOTOTOMTIVY. XT1 GUVE-
YEWL, M 0OPECTIOTPOTOTOMTIVI] GUVIEETOL KOl EVEPYOTIOLEL TNV
TPOTEIVIKN KIVAGT 1 0010, POGPOPVAIDOVEL TIG EAAPPLEG OhL-
6ideg pocivng. Xe cuvOnKeg yaunAng cuyKEVIpmong acPeoti-
0V, Ol EAAPPLEG OAVGIBES ATOPOGPOPVAIDVOVTUL OO L0l OVE-
Eaptntn 0md 10 AGPESTIO POOPATAC.

17. (o) H Ty g ke etvar mepinov 13 popio ava devtepoie-
10, evd N TN Ky Yoo tnv ATP givan mepimov 12 uM.

(B) To péyebog tov Pnpatog sivar mepimov (380-120)/7 =37 nm.
(v) To péyeBog tov Prpatog elvar oD peydro, yeyovog mov
GupE®VeL e TV mapovsia €1 BEcewv dEGUEVONG EAAPPLOV
aALGidV Kot €€ oVTOL TPOKHTTOVV TOAD HakpeiG poyroPpa-
ytovec. O puBpog g anehevbépmong g ADP gival oty ov-
ol TaVTOGTLOG LE TN GUVOAMKN k. ETo1, 1 anelevfépman g
ADP givar o puBpo-meploplotikdc mapdyovtag, yeyovog Tov
odnyet 6NV VITOBEGN ATL KOt 01 5V0 SOUKES TEPLOYES KIVITHPO.
UTOPOVV VO, GUVIEOVTAL GUYYPOVMG GE TEPLOYEG TTOV OTEYOVV 1|
pio oo v GAAN kotd 37 nm. H anedevbépmon e ADP amd
v To omicOo meployn enttpémet T cvvdeon pe ATP, yeyovog
OV 00N YEL OTNV OMELEVOEPWOT TNG AKTIVIG KOl TN HETOKIVIION
oV poyAoPpayiova.

Kegpdahaio 36
1. (o) Ipw- (B) petd (y) petd- (8) petd- () mpv- (0T) peTd.
2. (o) Nox (B) var () 6yt (MB > 600).



3. Av 10 TpOYPAULATE AOYIGHIKOD HITOPOVGAY VL DVTOAOYIGOVY
Tpéc log(P), pe Paom Tig yMIKES SOUES, TOTE O UTOLTOVUEVOG
£PYAOTNPLOKOC XPOVOG Yoo TV avanTtuén evog eopudkov Bo
pumopovce va givat cuvtopdtepos. O TPOGd0PIGHOS TG GYETL-
KNG SLAVTOTNTOG TMOV LTOYNPLOV POPHOKEVTIKOV TPOIOVTWV
OV EMITPENEL GTNV KADE YNUIKT] EVEOGT VO IGOPPOTNGEL UETOED
vEPOL KOl LG OpYaVIKTS PAcng Oev Ba 1Tav TAEOV avayKaiog.
4. H N-aketvlokvoteiv mhavov Oa culevybel oe pepkd po-
pro. N-aketvro-z-Beviokivoro-ytivng tao omoio mapdyovtal omd
TOV HETAPOMGHO TNG OKETOULVOPAIVIG, EUTodilovTog £TGL TV
e&avtinon g yAoutabeldovng Tov HIaToc.

5. Zm ¢don 1 tov KMVIKOV SOKI®V, gival eyyeypopUEVOL TTe-
pimov 10 émg 100 vyieic eBehovtég o po peAén mov €xet oye-
Swaotel va aloAoyNGEL TNV AGPAAELL TOL VITOYNPLOV POPULA-
KOL. AVTIOET™G, 6TN PAoT 2 TOV KAVIKOV SOKLU®V EYYPAPETOL
évag peydhog aptipog atopmy. EmmAéov, avtd ta dtopo pmo-
pel va em@@eAnBo0v amd TN YOpP1IYNOoT| TOL PUPUAKOV. 2T (P4~
o1 2 TOV KAMVIKOV S0KI®V, UTopovv va. a&loAoyndovv 1 amo-
TELECULATIKOTNTA, 1] SOGOAOYIO KOl 1] AGPAAEL.

6. H mpdcdeon dAlov Qapudkev otn Aevkopotivn Bo pmo-
pOVGE VO TPOKOAEGEL TNV OTELEVOEP®GT EMTAEOV KOVLOSTIVIG.
(H Levkopotivn glvor évag yevikdg gopéng yio vdpopofa no-
pla.)

7. "Eva @appoxo 1o omoio avactéddet évo évivpo P450 pmopel
va emnpedlel onpovTikd T d1d0gom evog GALOL PAPUAKOL TO
omoio petaforiletar amod to id10 Evivpo. Edv yuo ) docoloyia
dev Aappdavetor v’ Gyv avTH 1 AVAGTOAN TOL HETAROAGHOD,
70 3eVTEPO PAPLOKO UTOPEL Vo POAGEL GE TOAD LYNAA, Kot pe-
PIKES POpEG TOEIKA, emimeda 6TO alijLal.

8. Xg avtifeon pe TN CLVAYOVIGTIKY] GVOGTOAN, 1} U1 CLUVOY®-
VIGTIK] aVOOTOAY 0gv pmopei va Eemepaotel e emmnpdcheto
VROGTP®UL. G EK TOVTOV, EVOL PAPLOKO TOV OPOL UE £VOV U
GUVOYOVIGTIKO pnyaviopd dev Ba emnpeactel amd v aAlayn
GT0 EMTEGO TOV PLGLOAOYIKOV VTOGTPDLUOTOC.

9. 'Evag avactoréag g mpwteivng MDR Oo pmopovoe va
eunodicel TNV €KPoT| EVOG YNUELOOEPATEVLTIKOD QAPUAKOV 0T
70 KOTTOPO. TOL OYKOL. QG €K TOVTOV, AVTOS O TOTOG AVOUGTOAEN
Oo pmopovee vo givat ¥pNGLOG LLE TO VO ATOTPETEL TNV AVTi-
GTOOT GTNV KAPKIVIKN ¥npetofepamneio.

10. IMapdyovteg mov avaotéAlovy éva N mepiocodtepa Evivpa
™G YAVKOAVTIKNG TTopeiag B pmopovcav va dpacovy otepm-
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VTOG EVEPYELDL OO TOL TPVTOVOCHOLOTO Kot £TGL VoL givat ypNot-
pot v ) Bgpaneion g achévelog tov vvov. Mo Suokoiio
etvar 1o 6T B avactalrel exiong kot 1 YAvkOALoN oTO KOHTTOPO
Tov EevioT.

11. H watwipn eivar évag avactoréag tng kwvdong Ber-Alb,
HLo LETOALOYHLEVT] KIVAGT TTopovGO LOVO GE KOPKLVIKG KOTTO-
POl T0, 0010 £XOVV VTOGTEL U0 PETATOMION HETAED TOV XPOLO-
copdtov 9 kot 22 (BA. Ewova 14.34). Tpw and v Evapén g
Oepomeiag pe wwoTwvipn, propodpe va Ppodpe v aAiniovyio
T0v DNA 10V KOpKIVIKOV KUTTAP®V Kol VO TPOGOIOPIGOVLE
(o) av €xel AaPet yopa n petatomion Kot (B) av n aAiniovyio
bcer-abl @épel omoleodnmote PETAAAAEELS TOV Bal KATAGTI|GOVY
™V Kwvaon avBektikn oty woatwviPn. Edv dev éyet AaPet yopa
N petatémion 1 To yovidio eépel PLeTOAAAEELG OVTOYNG, 1 L0
Twipn mbovag dev Ba etvar po amotelespotikn Oepameio yio
oV 0.60eVT| TOL PEPEL VTO TOV GLYKEKPLLEVO OYKO.

12. H o\devagpiin avédavel to enimeda g cGMP pe 10 vo
OVOGTEMAEL TN O1AGTOOT], TOV KOTOAVETOL AO T (OCPOSLE-
otepdon, g cGMP oe GMP. Entiong, Ta evdokvttapikd emine-
da. g cGMP pmopodv va avénbovv pe 1o va evepyomom el
ovvbeon Tc. Avti 1 evepyomoinomn pmopel va emitevydet pe ™
ypnoonoinon dotd@v NO (6mwg T0 VITPOTp®ooikd VATPLO Kot
N VITPOYAVKEPOAN) N YNUIKOV EVOGEMY TOV EVEPYOTOLOVV TN
SPOGTIKOTNTO TG YOVOVUAIKNG KUKAGGONG. YTTOym QLo gAaproKo.
OV OPOVV LLE TOV TEAEVTALO UNYAVIGUO ELVOL TTPOG TO POV GE
KAMVIKEG SOKIUEG.

13. "Evog Aoykog punyovicpog 0o frav po 0EE0mTIKY omoLpti-
VOO 0KOAOVODVTOG EvVaV GUVOMKO UNYXOVIGHO TOPOUOL0 LE
exeivov g Ewovog 36.10, pe anehevfépmon appwviog.

NH

2

H

B —

NADPH + H*+ 0, +
CH,

0
NADP* + H,0 + NH, + m
CH

3

14. K;= 0,3 nM. ICy, = 2,0 nM. Nau, 1 évoon A Ba mpémet vo
glval amoteAecPaTIKY 0TV AQUBAVETOL OO TO GTOMO S1OTL M
ovykévipoon 400 nM gival ToAd vynAoTePT amd TIG LTOAOYL-
opéveg Tinég e Ky ko g ICs,.








