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Sapo (B eykapioTiB)

a060 HyKJ1e0i1 (y 6akTepiii)

MicTSTh TeHETHYHUIT MaTepia —
JHK i 3B’s13aH1 3 HEIO POTETHHU.
Sapo oToueHe BIACHOI0 MEMOPAHOIO.

ILnazmaruuna memoOpana
MitHuii i THYYKHH TOABIHHMIA
wap ainiais. Budipkoso
MPOHUKHUI JUUIS TTOISIPHUX
peuoBUH. MICTHUTb MeMO paHHI1
~ HPOTEIHH, K1 OepyTh y4acThb
y TPAHCIIOPTYBAHHI,
CIIPUITHSTTI CUTHAJIIB
1 PYHKLIIOHYIOTD SIK
CH3UMHU.

HuTtoniazma
Boaopo3unHHi KOMIOHEHTH
KJIITHHH T4 CYCIIEHIOBAHI
YACTUHKHU I OpraHesu.

Henrudyrysauus npu 150 000 g

CynepHaTaHT: LUTO30]Ib. F Aj
KonuenrpoBanuii po3uun 1
ensumis, PHK, monomepuux
cyboanHMIb, METabOIITIB, {41!
HEOPraHiuHUX 10HIB. w

\ v

Oca/1: YaCTUHKHU Ta OPTaHeH.
Pubocomu, 3amacinmusi rpaHysiu,
MITOXOHAPIL, XJIOPOILIACTH, JTI30COMH,
CH/IOTUTA3MATHYHUI PETHKYIIYM.
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(a) Teapuuna Kiiruna
Pubocomu 3abeaneuyiors
CHHTES NPOTEIHIA

I'Iepoxcuoouu POIKIAJAKT L HEPOKCHIH

Lurockener marpumye Gopmy KaiTHHK i
JONOMArac NepeMilieH Hio oprasen

Z Jhaocomit 3a0e3nedyI0TE POIICILIEHHA
/ BHYTPILIHEO KAITHHHKX (parvenTis

TpancropTsi Bewky M (TYXHPILi) NEPEHOCATE
Jiniju i nporeinu mik EP, komiviekcom
To/b /i | LATOIUIAIMATHYHO K MEMO PAHO KO

Komnueke F'oanaxi moaudikye i ynakosye
NPOTEIHK TA COPAMOBYE iX 10 IHINKX
opraien abo HaloBHi

najxuit egowrammanias i
perikyaym (TEP) e micuem ciuTesy
ninizie i Metaboniamy nikie

Snepua obonouka
BUULLISC XPOMATHH
(JAHK +nporeian)
BUL LIETONIAIMK

Snepue — micue cuHTey
prdocomuoi PHK
HloperkysaTii eronIaMaTHIH il
pemkyaym (LHEP) € micuem
cHETe3y OUILIIOCT NpOTeiHin

S Apo MicTHTE reHit
(xpomaTin)

IMaamariasa memOpanra Biyinge
K THHY BiJl HABKOIHIIHEOIO

CEPE/OBHIIA, PEFYITIOE PYX PEHOBHH Lurockener
YCEPEHHY KIITHHI TA HAI0BHI
MiTOXOHIPIA OKHCHION ITOK HBHI
PeYOBHHM 3 YTBOPeHHAM ATP

Komimuieke
Tonwrxi

XIIOpOn/Iact MOraMHAE CORAYHE CBITIO
i € micuem cunresy ATP Ta Byriesojis

V BHIAAAL KPOXMATLHIX JEPer
THMHYACOBO 30ePIraloTscs BYIIEBOL I,
yTBOpPEHi B npoueci GoTocHHTEY

V¥ niwrakoiiax pigdysacrecs
ceiTnosanexuuii cunres ATP

Criska kit 3abeanedye it
HopMy | MIHICTL, & TAKOXK 3aXKHIIAC
B/ OCMOTHYHOr O HAD pAKaHHA

V pakyoni Bii0YBac THCH POIMEILICHHS |
MOBTOPHE BHKOPHCTAHHS MAKPOMOIEKYIL,

A TAKOXK 3anacaHHsg merabonitia Kniieiea crinka

IMaxmopecwa 3abeanevye CyCiABOT KiiTHHK

IB'BOK MIXK CYCLIHIMI
KAITHHAME POCIHHK s .
IniokeHcoMa MICTHTL
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Vei opranizmn

i

doroTpodu
(mxepeno eneprii —
CBITJIO)
ABTOTpOhH I'ereporpodu
(I3Kepeo BYITIELIO — (I5Kepeno BYTJIELIo —
CO,) OpraHivHi CIOJIYKH)
[Tpuknanu: [Tpuxnamu:
¢ Lliano0akTepii * [TypnypHi 6akTepii
* Pociiunn « 3esneHl GaxTepii

l

Xemorpohu
(mxepeno eHeprii —
XIMIYHI CITOJIYKH)

l

I'ereporpodmu
(17KEpeno ByIieLo —
OpraHivHI CITOTYKH )

!

Jlitorpodpn

(mxepesno eHeprii —
HEOPTraHIYHI CIOJIYKH)

[Tpukmamm:

* Cipuani Haktepii
* Bonuesi 6axrepil
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Tun seRany  KIw/Mons

[ SHOBC
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Exepria
.ﬂuﬂmuial_lli-l-
35 I_ﬂa “Y*,

Tun se'saky  Kr/mons

OauHapHi 3B A3KK

0-H
H-H
P-0
c-H
N-H
c-0
c-C
S-H
C-N
c-S
N-O
5-S

470
435
419
414
389
352
348
339
293
260
222
214

{ 81" ydz fls!

(6)

(B) 1D :_—,—--,i-_/; )

NogeiAHI 3B'A3KK

=0 712
g 615
=L 611
P=0 500
NoTpiiHi 38'A3KM
=L 816
M=N 930
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H
KapGowin ~ R'—C—F Cymudoriapun R—S—H
(keToH) Il
(8]
KapGokcun R —:ﬁ —0 Jucynsdin R'—S§—8—F’
(0]
liapokcun R—0—H Tioedip R —C—8 —R?
{cmpT) (iMma Haiea — TioecTep) l‘|:|.
Edip (isma R'—0-—R* Docdopin R—0—P—0H
HAIEA — ETEP) ||
(8]
Crnammii R —C—0—R’ Mocdoanriapua R'—Q =P —0 —P —0 —R’
edip (iHma I I I
HAIEA — eCTEP) o 0 o
Auriapun R —C—0Q—C—FR’ Imimanuii auriapEa R—(f —O0—P—0H
(Amox [ I (kapBonoBol i | I
KapOoHOBHX 0 0 ipocopHoi KHCIOT, 0
KHCIOT) iHIIA HAZEA — aHadocdar)
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Boaueswii 38’930k
0,177 um

.
KoBanenTuuii 38’130k
0,0965 um
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T I I

R—D—P|’—D—P|’—D_ + H,0 ——— R—D—Pl’ OH + HO P|’—D_
0~ 0" O~ N
(ATD) (A D)

ochoanryipu

(a)
‘ﬁ) I
R—D—P|’—D‘ + H,0 =—= R—OH + HO rr oh

0N O
M ocharuuii edip
(6)
I ””{!D I /D 2
R —C + H.O ——— R —C + HO—R
N, ‘\
OR OH
KapbokcunaTuuii edip
(8)
O O O
[ AP [
R—C—D—Pl’—D‘ + H, O — R—C\ + HO—P—0O"
O OH O
Anundocdar
(r)
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[H]. M pH [OH]. M pOH
109 (1) 0 10-1 14
101 1 10-1 13
10-2 2 10-12 12
10-3 3 10-1 11
10 4 10-10 10
10-° 5 10-° 9
10-8 6 108 8
107 7 107 [4
10-8 8 10-¢ 6
10-¢ 9 10-° 5
1010 10 104 4
10-1 11 10-3 3
10-12 12 102 2
1013 13 101 1
10-14 14 109 (1) 0

- 3HaveHHs pOH iHOAI BUKOPWUCTOBYIOTE ONA NO3HAYEeHHA NYKHOCTI po3dnHy, abo
KoHUeHTpauil B Heomy OH™; pOH BuadaqaloTe 3a piBHaHHAM pOH = —lg [OHT],
aHanoriMHMM 00 piBHAHHA anA pH. 3ayeawre, wWo 3asxan pH + pOH = 14.

1 2 3 4 5 6 7 8 9 1011 12 13 14

Eﬂldlﬂ neutral Elkﬁ“ne

t Lz S OO teoy

1

P =

=—Ig[H"]
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1 M NaOH

— BigbuiioBau, sKMM KOpHCTY-
I0TLCS B JJOMAILIHIX YMOBaX

— Po3uun amiaky
(HaIIATUPHUI CITUPT)

O—— — Po3uun nutHoi coau (NaHCO,)

— Mopceka Bojaa, BUIOK il

7 Heiirpambe — Kpos moaunu, cibo3u
— Mouoko, ciuHa

6

5 Yopua kaBa

— IMTugo
TomaTHuii cik
— YepeoHe BUHO

— Koka-koua, ouer

— JIMMOHHHI CIK

— LnyHkoBuii cik

1M HCI
t dfiR.) dz2Odgpdztc]y HjWECdr oRMdedr totsL ydd
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(8)

IpoCTaHHA HEBNOPAIKOBAHOCTI
(eHTpONil) ¥ HABKOIHITHEOMY CEPeIOBHII]

(r)

IMeHIIEH HA HEB MO DA IKOBAHOCTI
(enTpormii) cHCTEMK

(r)

t 3z dzw ofdj toj lso tstej dadzw  j dzj tec [24] 8 y do dn
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maamior 1 anmor 2 nanmor 1 namgor 2

[ BHOAESE
{ Mdzso Jls § § diz

t d.f6.s tsBY dzj d3j dzls Odef dz’r [2EO dzy ®

Pomip aonoma,

MM NP
Opeartiam Hyxkneomudie Bionoziwil oynwrui
Mycopiasma pneumonise 08 Cpuummnc 3ananeuts Neress
Treponema palidum 1.1 Cnpwimisie cudinic
Borrelia burgdorfer 13 Cnpmimiac naimcexy xeopoby
Helicobacter pylori 1.7 Cnpuumiac Bupasky Witywka
Maethanococcus jannaschi 1.7 XKmae 3a 85°C!
Haemophius influenzae 18 Cnpwameic Gaxrepians s rpun
Methanobacterium thermo-aulotrophicum 18 Hanexurs 0o Apxea
Archaooglobus fulgidus 22 BucokoTrenMneparypunit MeTaHoreH
Synechocystis sp. 36 UianoGaxreps
Bacilus subtilis 42 Nowwpena rpywrosa Gaxrepin
Escherichia coli 46 [enn wrasmm CPUMHARIOTD CHHAPOM TOKCINHOMO LWoKY
Saccharomyces cerevisiae 121 OnroxnituHieih eyxapior
Plasmodium falcparum 23 Cnpramiic Manapio 8 moaen
Caenorhabditis elegans 971 Bararoxnitmea vemarona
Anopheles gamblae 278 NeperocHnk Manapil
Mus musculus domesticus 25x10* NaGoparopua M
Homo sapiens 29x10° Moauua

(7.t 8L " W stoE gtz e 928 L &' o



LuTosuH . UnTosuH .
NHz :}.Aaomcri OCHOBM NH2
hN M
o o
Tvami Fvani
yaHiH . . yaHiu o .
NH NH
E N/}“NHZ E i\ N)“NH;
N N
H Mapw ocHoB H
ApeHiH " @ AneHiH . |E|
u "--..}3 N "--..[3
I\ s PN 2
[\N N LN N
H
b TuMiH
pauun o . o .
(LNH Hac\fLNH
H’J“o cnipanes H’J\o

A30TUCTI OCHOBW A30TUCTI OCHOBMW

PHK OHK
PHK OHK
Pu6oHykneiHoBa OeaokcvpuBoHykneiHosa
Kncnota KWUCNoTa
it B ulkdtcze B z{f 1 s (https://wvgw . betech.org/aska-geneticist/ask186
lenl len2 len 3
= =5 = &8 = &8

Tpanck punuis noctizossocti JJHK
y nocaizosricts PHK

So— — N

?- PHK1 PHK2

Tpancaauis (1ma pubocomax) nocrinosuocti PHK
¥ MOCTi I0BHICTL MPOTEINY i 3rOPTaHHS MPOTEIHY
y HATHBHY KOH(OPMALIiIO

g @ @

IMporein 1 IpoTein 2 Iporein 3

)"TBO{)&IHIE HAIMOJIEKYIAPHOIO KOMILTIEKCY

t 0. "y sHtg s ° HREIs]  dk
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CH,
(a) L-AJaHiH
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1
H;N—C —H
H
CH,
(0) L-AJaHiH
CcCOO™
Ihﬁ—?—H
CH;

L-AJaHiH

(8)

¢ a3’

COO

3

CHs

D-AaHiH

oo
i
H—C —=NH,
CH,

D-AJaHiH

CO0O™
}+—$—NH3

CH;

D-AJaHiH

[ BHOBSE
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3HadeHHsi pK,

CropodyeHHsA/ pK,, pK,, pK-, lidponamuyrul  Bmicm y
AmiHokucnoma cumeon M, —COOH  —-NH,* R-egpyna pl iHOekc’ npomeiHax, %"
HenonspHi,
anicpatuyHi R-rpynu
niumH Gy G 75 2,34 9,60 5,97 -04 7,2
AnaHiH Ala A 89 2,34 9,69 6,01 1.8 7.8
Mpanin Pro P 115 1,99 10,96 6,48 1,6 5,2
BaniH Val V 17 2,32 9,62 5,97 42 6,6
INenuwnH Leu L 131 2,36 9,60 5,98 3.8 9,1
I3oneiunH e 1 131 2,36 9,68 6,02 45 53
MerTioHiH Met M 149 2,28 9,21 5,74 1,9 2,3
ApomatnyHi R-rpynu
®deHinanaxin Phe F 165 1,83 9,13 5,48 28 39
TwuposuH Tyr Y 181 2,20 9,11 10,07 5,66 -1,3 3,2
TpwuntodpaH Tp W 204 2,38 9,39 5,89 -0,9 1,4
MNonapHi,
HezapsamkeHi R-rpynu
CepwH Ser S 105 2,21 9,15 5,68 -0,8 6,8
TpeoHiH Thr T 119 2,11 9,62 5,87 -0,7 5.9
Lincrein Cys C 121 1,96 10,28 8,18 5,07 25 1,9
AcnapariH Asn N 132 2,02 8,80 5,41 -3,5 4.3
Fnytamin Gn Q 146 217 9,13 5,65 -3,5 4,2
MNo3utnueHO
3apsmxeHi R-rpynm
NianH Lys K 146 2,18 8,95 10,53 9,74 -39 5,9
FictnanH His H 155 1,82 9,17 6,00 7,59 -3,2 2,3
ApriHiH Arg R 174 217 9,04 12,48 10,76 —4.5 51
HeratueHo
3apagxeHi R-rpynu
AcnapTat Asp D 133 1,88 9,60 3,65 2,77 -35 53
Fnytamar Glu E 147 2,19 9,67 4,25 3,22 -3,5 6,3

* Wkana, wo noegHye rinpooBHicTs i rigpodineHicTe R-rpyn: 1T MOXHa BUKOPUCTOBYBATKH ANA BU3Ha4€HHA TeHOEHUIl aMiHOKMCNOTW A0 B3aEMOAIl 3 BOOHUM CEPefoBULLEM
(Big emHi 3Ha4eHHA) un rigpodobHUM cepeqoeuiem (gogarHi aHadennn). Oue. poanin 11. 3a Kyte, J. & Doolittle, R.F. (1982) A simple method for displaying the hydropathic
character of a protein. J. Mol. Biol. 157, 105-132.

t YcepegHeHui BMIcT ¥ noHag 1150 npoteinax. 3a: Doolittle, R.F. (1989) Redundancies in protein sequences. Prediction of Protejn Structure and the Principles of Protein
Conformation (Fasman, G.D., ed.), pp.599-623, Plenum Press, New York.
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Jsepkano

Ky.l'l BRKOBO-CTPHMAKHEBA MOIC B

(l':HO (FHO
H_(|:_0H HO_(|:_H
CH,OH CH-,OH
p-Iniuepanbaerig L-Inmiuepanbaerig

Ipoexuiiini popmyan @imepa

CHO CHO
H --(:: —-=(OH HO-—-(:: —aH
CH,OH CH,OH
p-I'ninepansaerijg L-Imiuepanbaeria
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Aminouyxkpu

CH,OH CH,O0H CH,OH CH,OH
(0] 0O (0] (0]
H "5 OH H "n OH H “n OH HO /1 OH
OH H OH H OH H OH H
HO H HO H HO H H H
H OH H NH, H NH H NH,
(!.:0 p-o-lanakrozamin B-p-Manozamin
[
CH;
p-p-I'mokosza p-p-I'mokozamin N -Anerun- -p-Imiokozamin
Jle3oKcHIYKpH
CH, —0—PO3 CH,0H CH,0H
0, 0O 0O, -
CH:
H H OH H H OH H H OH ‘
OH H R H R H R= —0—=(—H
HO H HO H HO H CoO
H OH H NH, H TH
17
CH,
f-p-I'mokoso-6-docdat MypamoBa kuciora N-ALeTHIMYPaMOBa KHCIIOTA f-L-DpykTo3a o-L-Pamnosa
Kucaorni uykpu
()\\ /() CH; 0 O
C CH,OH CH,OH N/ R
0O OH o (0]
H 4 OH H n y H 7 I
e 0 H—C—OH
OH H OH H RS OH H
HO H HO 0 HO H—C—OH
H OH OH OH OH H CH,OH
S-po-lmokyponat D-I'mokoHaT p-I ToKoHO-S-TaKTOH N -AneTHaneipaMinosa
(ciamoBa) KHCIIOTA
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I'panyinu kpoxmanio
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OKHCHEHHS ¥
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LIHKITI i1 9ac KO3y
Pu6oso-5-gochar [TipyBat

t d®@r. zdzv«d feodidoasdeds 4] d

I'moxo3sa
TITKOII3
(10 mocnimoBHHUX
peaxiriii)
TiMOKCHYHI
UM aHaepoOHI anaepoGHi
YMOBH 2 ITipyBar Q‘
aepobHi
YMOBH
2 Eranon + 2CO, 2 JlakTaT
2C0, N
CrimproBe OpOaIHHSA p OHQqHOKHCﬂIe
Y IpLKIKAX POMIHHA ¥ M 532X,
2 AL[@THJI—COA AK1 IHTCHCHBHO
CKOPOUYYIOTHCH,
B EpUTPOLIUTAX,
MK .
. NEeAKUX IHIIUX
JTHMOHHOL .
KHCTOTH KJIITHHAX Ta IeAKHUX
MiKpOOpraHizMax
4CO, + 4H,0

TBapuHHI, pOCTUHHI Ta
OakTepiabHI KIITUHU
3a aepOOHHUX YMOB
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Pozyurnicme npu 30 °C,
Ma/2 po3HUHHUKa

Byeneuesutl CucmemamuyHa lNowupeHa Ha3ea To4ka nnas-
ckerrem Cmpykmypa™ Hazeat (noxodweHHs1) neHHs1, °C Booda Berzon
12:0 CH,(CH,),,COOH  n-flopexkarosa kucnora JlaypuHosa kucroTa (Big 442 0,063 2600
nar. laurus — nasp)
14:0 CH,(CH,),,COOH  n-TetpapekaHoea MiprcTuHoBa kucnota 53,9 0,024 874
Kucnora (Big nat. myristica —
MYCKaTHUI rOpix)
16:0 CH,(CH,),,COOH  n-TekcagekaHoea ManemiTMHOBa K1CnoTa 63,1 0,0083 348
Kucnorta (Bia nat. palma —
nanbMoBe AepeBo)
18:0 CH,(CH,),,COOH  n-OkTapgekaHoBa CTeapuHoBa k1cnota 69,6 0,0034 124
Kucnorta (Big rp. stear —
TBEPOWIA XKUP)
20:0 CH,(CH,),,COOH  n-EikosaHoBsa k1crnota  ApaxigoHosa Kucrota 76,5
(Big nat. Arachis —
pin 6o6oBwX)
24:0 CH,(CH,),,CO0OH  n-TetpakosaHoBa JlirHouepuHoBa kucnora 86,0
Kucnorta (Big nat. lignum —
[epeBo, cera — BiCkK)
16:1(A9) CH,(CH,),CH= yuc-9-F'ekcapekaHosa ManemiTooneiHoBa 1-0,5
CH(CH,),COOH Kucnora KMcnota
18:1(A9) CH_(CH,),CH= yuc-9-OktapekaHoBa OneiHoBa kncnota (Big 13,4
CH(CH,),COOH Kucnorta nart. oleum — onis)
18:2(A%'2) CH,(CH,),CH= yuc-,yuc-9,12-Okta- JliHoneea kvcnora (Big 1-5
CHCH,CH= AekagieHoBa Kvucnota rp. linon — NboH)
CH(CH,),COOH
18:3(A%'2"%)  CH,CH,CH= yuc-,yuc-,uuc-9,12,15-  o-lliHoneHosa kucnota 11
CHCH,CH= OkTagekaTtpieHoBa
CHCH,CH= Kucnora
CH(CH,),COOH
20:4(As81.14)  CH,(CH,),CH= yuc-,yuc-, yuc-,yuc- ApaxigoHoBa kucnota 49,5
CHCH,CH= 5,8,11,14-Iko3aTteT-
CHCH,CH= paeHoBa kucnoTa
CHCH,CH=
CH(CH,),COOH
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Hyxkneorna:

CumBoan:

Hyxuaeosna:

Hykneorna:

CumMBOJIH:

Hyxueo3un:

OH H

JlesokcnaaeHIaT

(/1e30KCcHa ICHO 3 H-

5’-monodocdar)
A, dA, dAMP

,JC'i\!l(L’IILl,lUHH 3UH
NH,
Z N
Nﬁi )
= N
N

OH OH

AJleHnaT (aJcHO3HH-

KoedilieHT MOIIPHOT eKCTHHKIIT, €

5’-moHo(ochar)
AL AMP

AJIeHO31H

{ d#2
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4 000

2000

OH H

Jesokcuryaninat

(JIE30KCHTYaHO3HH-

S'-monodochar)
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OH OH

I'yvanuar (ryaHosus-
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G, GMP

I'yano3uH

(0) Pudonyxkiieoruan

OH H OH H
Je30KCH THMIIHIIAT Jle30KCHIMTHIIIAT
(1€30KCHTUMI JIHH- (Je30KCULIMTH T H-
5’-monoochar) 5’-monodocdar)
I, dT, dTMP C.dC, dCMP
JLe30KCHTHMIZIHH JesokcnuuTiant

OH OH OH OH
Ypuaunar (ypuans- Huruaunar (UMTHIUH-
S'-monodocdar) 5’-monodochart)
U, UMP C, CMP
Vpuaux LluTiauH
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GMP 11700
= UMP 9900

Koedimient momapaoi
eKCTHHKLIL 11pu 260 HM,
£360 M em™!
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KoeHzum lMonepedHuk y ixi ccasuie lMpuknadu XiMiYHUX pyn, AKi NepeHocAmb
BiountnH BioTuH CO,
KoeHanm A MaHToTEHOBA KMCNOTA Ta iHLWI CNONYKK AumnsHi rpynm
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HikoTnHamigapeHiHanHykneotua
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Tetparigpocponat
Mipodbocdpar TiamiHy
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HikotuHoBa kucnota (HiauwnH)
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pepmeHT
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PepmeHT
AKTUBHUMA
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