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EMANAAHNTIKEZ MANEAAAAIKEZ EZEETAZEIX
HMEPHZIQN & EZIMEPINQN FrENIKQN AYKEIQN
2ABBATO 10 ZENTEMBPIOY 2022
AMNANTHZEIZ ZTH BIOAOI'IA NMPOZANATOAIZMOY

©OEMA A
A1l. a
A2. 3
A3.vy
A4. (3
A5.0

©EMA B
B1.1-B,2-0,3-vy,4-06,5-n,6-0T1,7-¢

B2. a) Nupnviokog: ZxoAikéd BIBAio A'TeUx0G GeA.61
B) AcutepoTayng dopun TTPWTEIVNG: ZX0AIKO BIBAI0 A'Telx0G O€A.23
Y) MpwTtooykoyovidio: ZxoAiko BiBAio B 1elxog oeA.105
«... OAQ T TTPWTO-OYKOYOVIdIA ... OE OYKOYOVidIa».

B3. Oi10i otnv BlotexvoAoyia xpnoihoTToIoUvTal PE TOUG EEAG TPOTTOUG:
1. Atropévwon atrd PETPOIOUG TNG AVTIOTPOPNG METAYPAPAONG,
2. Anuioupyia eppoAiwy,
3. MpoOkAnon TTapaywyng HOVOKAWVIKWY AVTICWHATWY,
4. Q¢ @opeic Tou @uoioAoyikoUu aAAnAoudpeou ot YyovIOIOKN
Bepartreia (in vivo Kal ex vivo),
. Q¢ @opeic KAwvoTToinoNG (BakTnpioPayol),
. Q¢ avtiyoviké TTapdyovIa yia TnV TTapaywyn Kol aTTOPOvVwOon
wpipgou MRNA yia Tnv BIOTEXVOAOYIKH TTAPAYWYI] IVTEPYEPOVWIV.

o O

B4. Ta yovidia A kai B ytropolv va diaxwpIioToUVv PE ETMIXIOONO KOTA

Vv mpdé@acn | Tng 1" peiwTIKAS diaipeong, é1TTou aviaAAdooovTal
XPWHOOWMIKA TUAMATA PETALU TWV PN AOEAQUWV XPWHATIOWY TwV
OMOAOYWV XPWHOOWHATWV.
Etriong, ptropouv va dlaxwpIioTouV JE PETATOTTION TUAMATOS TOU
XPWHOOWMPATOG TTOU TTEPIAQUPBAvEl éva atmd auTd, o€ un opdAoyo
Xpwuéocwua. H diadikacia auth umropei va ocupfei kKatd Tnv
avTiypa®r tou DNA 1 katd tov dIaXwpIoNO TWV XPWHOCWHATWY
Katd TNV KUTTApIKA diaipeon.
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OEMAT

M. H aAAnAouyxia Tou mRNA TToOU TTPOKUTITEI OTTIO TN WETAYPA®H TOU
yovidiou Kal PETaPPAZeTal o€ apIvogeéa Oev TTEPIAaUBAVEI E0WVIA Kal
5'kal 3" aUETAPPAOTES TTEPIOXEG.

Me kaAoUTT TNV KATW aAucida(ueTaypapouevn) 10 MRNA TT0OU
dnMIoupyeital givai:
5"AUGCCGCCAUCAGGCUUUUGASZ’

2. Katd tnv PETATOTION TOU UTTOKIVNTA OTnv Béon 5 umrdpyouv OUo
TTEPITITWOEIG.

1" repimrTwon: H oUvdeon Tou utrokivnTA oTnv B£on 5 va yivel 0TTwg
QaiveTAl TTAPAKATW

5'GACTTATGCCGCCAT AACCCTGA CAGGCTTTATAATTGACSI’
3'CTGAATACGGCGGTA TTGGGACT GTCCGAAATATTAACTGS’

2.€ QUTH TNV TTEPITITWON Ba yivel peTaypa@r] atrd 1a apIoTEPA TTPOG
Ta Oe€Id, Ye peETAyPAPOPEVN aAucida Tnv deUTEPN, OTTWG Kal TIPIV
TNV YETOKIVNON TOU UTTOKIVATH).

H petaypaery Ba apxioel JeTG TOV UTTOKIVNTA Kal €701 TO JEYOAUTEPO
MEPOG TOU yovidiou dev Ba peTaypa@ei, OTTOTE dEV Ba EKYPAOTE N
aAAnAouxia TTpIv TO onuEio oUVOEONG TOU UTTOKIVATH.

2" repimTwon: H ouvdeon Tou utrokivnTA oTnv B£on 5 va yivel 0TTwg
@aiveTal TTAPOKATW, HETA ATTO avaoTpo@r) TNG aAAnAouxiag Tou.
5'"GACTTATGCCGCCAT AACCCTGA CAGGCTTTITATATTGACS’
3'CTGAATACGGCGGTA TTGGGACT GTCCGAAAATATAACTGS’
2€ QUTA TNV TTEPITITWON Ba yivel peTaypa@r amo 1a OegId TTPOG TA
apIoTEPd, ME METAYPAPOMEVN AAUCIdA TNV TTPWTN KAl ME UTTOKIVNTA
TNV UTTOYPOaUMIoHEVN aAAnAouxia.

Ailapadovtag Tnv aAAnAouyia Tou wpigou MRNA TTOU TTPOKUTITEI YE
Bripa TPITTAETAG, CUVEXWG KAl N ETTIKAAUTITOMEVA, BPIOCKOUUE OTI OTI
KwOIKOTTOIEI 3 auIvogéa, EvavTl Twv 6 apIivogéwv TNG apXIKNAG
aAAnAouxiag.

Qpipo mRNA: 5’AAGCCUGAUGGCGGCAUAAGUCST’
(utToypappiCeTal N PETAPPALOUEVN TTEPIOXH ME TO KWOIKOVIO AENG).
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3. O1 avixveuTtég gival povokAwveg, 1xvnBetnuéveg ahAnAouxiec DNA n

RNA, cupttANpwuaTikéG Kal avTITTAPAAANAES TTPOG TIG aAANAouXieg

TTOU avadnTOUE.

a) 21N cDNA BiBAI0BAKN dev uttdpxel N aAAnAouxia Tou gowviou,
OUVETTWG N aAAnAouxia Tou avixVveuTr TTou Ba avixveuel To yovidlo
otn yovidiwuaTik BIBAI0BNAKN kai 6x1 otn cDNA BiBAIo6rkn, Ba
TTPETTEl va TTEPIAQUBAVEI CUPTTANPWHOTIKA KAl avTITTapAdAAnAn
aAAnAouyia kai yia 1o ecgwvio. ‘ETol yia mlavry aAAnAouxia civai:

3'UUGGGUACUS5’

B) 2tn cDNA BiIBAI0BNAKN, a@ou dev uTTApxeEl N aAAnAouyia Tou
gowviou, N oAAnAouxia Tou avixveuty Ba TIpéTEl va €ival
OUPTTANPWHATIKA KAl avTITTapAAANAN TTpog TRV aAAnAouxia TTou
ONUIOUPYEITAI HETA TNV ATTOKOTTA TOU £0WVIOU, OTO ONUEIO aTTO TO
OTTOIO ATTOKOTTNKE.

Mia m6avr) aAAnAouyxia givar: 3'GGTAGTCCS'.

4. a) H utrapén Teoccdpwy @aivoTuTTwy e dUO aKPaioug GaIvOTUTTOUG
(KOKKIVO Kal AeUKO) Kal éva evOIAuETO (pol) uTTodNAWVEl TRV
TTapouaia aAANAoudpYwYV PE oXEoN ATEAOUG ETTIKPATEIOG, KABWG
Kal TV UTTapgn evog aAAnAoudp@ou TTou gival utTéuBuvo yia To
KITPIVO XpWHaA, TO OTTOI0 OEV UTTAPXEI OTA ApXIKA ATOua, OAAG
gEM@aviCeTal 0TOUG ATTOYOVOUG, APA Eival UTTOAEITTOMEVO TWV
aAANAouSPPWY TTOU £XOUV OXEON OTEAOUG ETTIKPATEIAG.
MpokerTal AoIrév yia TTOANATTAG aAAnASpop@a.

Ki: aAANAGUOPp@PO yoVidio UTTEUBUVO YIa TO KOKKIVO XpwHa
Ko: aAANAGUOP@O YyoVidIio uTTEUBUVO YIa TO AEUKO XpwHa
Ks: aAANAGUOP@O yoVvidio uTTeUBUVO Yia TO KITPIVO XpwHa
Ki= K> Ks
B) NovoTuTrog uTOU PE KOKKIVa avOn: KKy A KiK3
MovoTuTIOg QUTOU pE pol aven: KK,

1" mepimrwon:P yevid: KiK; x K{K,

MNauéreg: Ky /1 Ky, K;

F1 yevia: KiKy, KK,

daivoTuttikA avaloyia: 1QuTo Ye KOKKIva aven: 1 eutd pe pol aven
2" mepimrwon: P yevid: KKz x KiK5

MNauéreg: Ky, K3 /1 Ky, Ky

F1 YEVIC’X: K1K1, K1K2, K1K3, K2K3

daivoTuTtrikA avaloyia:

2 QUTA JE KOKKIVA avOn: 1 QuTd pe pol aven: 1 uTO Pe Asukd avon
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OEMA A

A1. 210 yovidlo a TTapaTtnEOoUUE OTI N TTEPIOPIOTIKH EVOOVOUKAEAON
E €xel yia aAAnAouxia avayvwpiong PETA TOV UTTOKIVATA TOU,
ouveTTwG Oev ouptrepIAauBaveral otnv aAAnAouyxia Ttou Ba
METa@EePOEI oTO TTAACONIdI0. ETITTAEOV, OTO TTAAOMI®IO KORBEI o€
B€on 1Tou dev €TTNPEACEI TOV UTTOKIVNTI TOU YOVIdiou.

AvTiBeTa, n TTEPIOPIOTIKA €vdovoukAedon N KOBel To yovidio a
oc B€oeIg TTOU va OCUPTTEPIAQPPBAVOUV TOV  UTTOKIVNTH TOU.
2T0  TTAaopidlo  kOPBel  O€  OnuMEIO  TOU  UTTOKIVNTH,
QATTEVEPYOTTOIWVTAG TOV.

H emAoynl Tng N QTToKA&ioTNKE, ETTEION N EVOWMATWON TOU
yovidiou a peE Tov OIKO TOU UTTOKIVNTH) OTO TTAACMidio dev Ba
KaBioToUoE €QIKTA TNV HETAYPA®PN, dpa Kal TNV €KQPAcr Tou,
a@OU O UTTOKIVNTIG TOU EUKAPUWTIKOU KUTTAPOU ATIQITEI TTOAU
OUYKEKPIYEVO OUVOUOOHPO  PETAYPAQPIKWY TTOPAYOVTWY VO
ouvdebei oe autov yia va apyxioel n RNA T1ToAupepdon tnv
METAYPA®N). AUTOI Ol PETAYPAPIKOI TTAPAYOVTEG OEV UTTAPXOUV
oTO0 BOKTAPIO OTO OToi0 Ba €I0éABEI TO AVACUVOUQONEVO
TTAQOMidIO.

A2. H TtreplopioTik evdovoukAedon E tTou xpnoigoTroinenke yia
Tov avaouvduaoud Tou TTAacpIdiou  €xel  aAAnAouyia
avayvwpiong PEoA OTo Yyovidlo yia Tnv Trapaywyr] YoAadiog
XPWOTIKNG.

Ta avaouvduaopéva TTAAopidIa AOITTOV €XOUV QVEVEPYO TO
yovidlo QuTtdé Kal Ol QTolKiEg  TTou  dnuioupyouv T
METAOXNMATIOMEVA BOKTAPIO HE avaouvduaouéva TTAacidia
gival AeukéG. AuTd Ta BakThpIa TTEPIEXOUV TO YOVidIO d, TO OTTOio
EKQPACETAI KAl TTAPAYEI TO TTETTTIOIO.

AvTiBeTa, Ta PN avacuvduaopéva TTAaoUidIa €Xouv evepyd TO
yovidlo yia TN yaAddia XPWOTIK KOl Ol QTIOIKiEG TTou
onMIoupyoUuv  Ta  METAOXNMOTIOMEVA — BOKTAPIA  ME  MN
avaouvduaouéva TTAacpidia gival yaAadieg.
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A3. a) e OAeG TIG ATTOIKIEG TO ABPOICUA TWV PEYEBWV TWV
BpauopdaTtwy gival 20.000¢.5. Apa, ToO avacuvOUQCUEVO
TTAaopidIo €xel prkog 20.000Z.8. To urRkog Tou yovidiou a
TTOU UTTAKE oTO TTAaoWidIo gival 4.500 .3, oTToTE TO PAKOG
Tou TTAaoUIdiou TTPIV TOV avaouvduaouo cival 15.500¢.8.

B) O1 atroikieg 2 kal 3 dgv €ival KATAAANAEG yIa TNV TTAPAYWYN
TOU TTETTTIOIOU ATTO TO YoVvidlo a, EVw Ol aTrolkieg 1 kail 4 gival
KATAAANAEG.
2TIC TTPWTEG (2,3) TO yovidlo a €xel evOwuaTwOEi oTO
TAaopidlo pe TNV Tepioxny E4«-R  kovra otnv Béon
avayvwpliong TG E, evw n meploxrn auth Ba ETTPETTE va €ival
KOVTQ OTOV UTTOKIVNTH Tou yovidiou L. ‘ETol dnuioupyouvral
Ta Bpavopata 4.000 kar 16.0002.3, agou cuvdualovTal Ta
1.000¢.p TOoU yovidiou pe Ta 15.000C.8 TOU TTAACMIdIOU Kal
Ta 3.500C.3 Tou yovidiou pe Ta 500¢.B Tou TTAacuidiou, aTrd
TIG dUO BéoeIg avayvwpliong TnG R.
2TIG 0eUTEPEG (1,4) n TOTTOBETNON TOU YyovIdiou a gival Pe TV
mepioxn E4-R kovta otov utrokivntr) Tou yovidiou L, peTa
atrd avaaTPO®I TOU TUAMATOG Tou a. ETOol, YeETaypA@ETal N
owaoTh aAAnAouxia Tou yovidiou Kal TTapAyeTal TO TTETITIOIO.
H TtomoBétnon Ttou yovidiou aTtrodeIkvUETalI aTTd T
Bpavopara TTou dnuioupyouvTal KaBwg ouvdudalovtal Ta
1.000 ¢. Tou yovidiou pe Ta 500 C.3 Tou TTAAOMIBIOU Kal TA
3.500 . Tou yovidiou pe Ta 15.000¢.3 Tou TTAacuIdiou, atrd
TIG U0 Béocig avayvwpliong TnS R.

y) Mia mlavr €€nynon 1ou 1o TETTTIOI0 Ogv €ival BloAoyIKA
AeIToupylikG  €ival  n  aduvapia  Twv  BoKThpiwv  va
TIPAYUATOTIOINOOUV  PETA-UETAPPAOTIKEG  TPOTTOTTOINOEIG.
AUTEG, O€ KATIOIEG TTEPITITWOEIS E€ival ATTAPAITATES YIA va
QTTOKTAOEI N TTPWTEIVN TNV AEITOUpyIK TNG Hopon. 'ETol,
OTNV TTEPITITWON TTOU OEV yivovTal, TTAPAYOVTAl TA TTETTTIOIN
XWPIG va kaBioTavtal OwG BIOAOYIKA AEITOUPYIKA.
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