O6uwan 6uonorua:
cospeMeHHble
KOHYyenyuu
u memoooi

HacneacTteBeHHble
MONEeKYANbl




Hukonat KOHCTaHTUHOBUY

Konbuos
(1872 — 1940)

HACJEJCTBEHHBIE MOJEKRYJIbBI'

Copox ¢ mumunM et Hasax (8 1893 r.) B Mockse cocrosiics oueHp MHTC-
PECHBLf CHe3J[ eCTeCTBOMCIIBITATeJNCil M Bpadeil — IepBblii KpYHHBII CHesj,
Ha KOTOPOM MHe INPHILIOCH HPHCYTCTBOBATH M Jlajke BBICTYNAThH €O CBOMM
IePBBIM Hay4YHBIM JOKIazioM. O0mue coOpaHus chbe3jla IMPOHCXOMHIN B OrPOM-
nom Homommom same remepemmsero [{oma Coiwosos. Chespq oTkpsuics OGiects-
ugei peusto nmpod. H. A. TumupsizeBa, KOTOpPBII HPHBETCTBOBAI YYACTHIKOB
C «IOpasJHAKOM pycCKoil Haykm». Bmepssre Ha cbesy cobpamoch 0oiee Thi-
CSYM WIEHOB, KOTOPBIe CBOEH padoTOil YAOCTOBEPWJIHM, YTO (MOJKET... OBICT-
peix pasymoMm HeBTOHOB poccmilcKasi 3eMilsi POIKIATHY.

Omuo m3 obmmx cobpannii ches3fa OBLIO 0COOEHHO 3aMevYaTeTLHBIM W Bpe-
3a70Ch, KOHEYHO, B HaMATh Mojojesku. [Ipummiesr m cex cpexm mpesupuyma
Jles Huromaesma Touscroit, B cpoeit oObramoit Giay3e M BBICOKHX camorax. On
ABHICA B 4y/KOif Jlareph €CTeCTBOMCIELITATENeH M Bpadeil IOCIymaTh pPedb

csoero apyra, mpod. B. fI. Ilunrepa — maremarnka, 6oranmka n ¢uiaocoda-
wIeanueTa.



«HacnepctBeHHble MOEKY b .
CUHTE3UPYIOTCA MATPUUYHbIM MyTEM. | 1_ | ‘
B KauectBe maTpuubl, Ha KOTOPOWU
CTPOUTCA reH byayLliero NnoKoNeHnaA, NCNob-
3yeTcA reH npeablaywero NoKoONEeHUA»

H.K. Konbyoes (1935)

CT‘p;KTypHaﬂ mopaenb pge3oKcupuboHykneuHosow kucnotbl (AHK)
npeanoeHa B 1953 [Axxeumcom YotrcoHOM U PpeHcucom Kpukom



Kak pa3susBanucb npeacrasieHUA O HAaCAeACTBEHHbIX
MmoneKynax?

leH ponKeH 6bITb CNOXKHBIM XMMUYECKUM BewecCTBoOM

B XpomMmocomax coaepatca gBa K/aCcCa CNNO0XKHbIX
XMmMmun4yecCkux eewlecTtse — 6enku n HYK/1enHOBbIE€ KUCNOTbI

HyKknenHosble KUCNOTbl, NO CPaBHEHUIO C benKamu, umerot
6onee npocrtoe ctpoeHue. MNepBOHAYa/IbHO NOAATaANn, YTO
HYK/IEMHOBbIE KUC/IOTbI € CZINLLKOM MPOCTbI» YTOObl HECTH

reHeTUYeCKnm Kop,

HykneuHosgbie Kucanomal
benku B ux coctaBe ocTaToK ¢pocdhOpHOM KMCNOTbI,

CNOXHble MONEKYAbl, B KOTOPbIX MONEeKy/bl caxapa (ae3o0Kkcupunbosbi) n
YyeTblpe a30TUCTbIX OCHOBAHMUA.

CyLW,ecTBYIOT pa3Hoobpa3Hble s N umosun
KombuHauum 20 oOCHOBHbIX YAHUH N N mumuH
dAMWHOKUCANOT MypuHsl MUPUMUOUHbI
B KN1eToYHOM UUKNe HYKNenHoBbie KUCNOTbI
Benku npucyTCcTBYHOT B XpOoMOCOoOMaXx XOPOLLO BbIABAANUCH IULLb BO BPEMS

AeNneHna KNeTku



1948 - 1950 roabl. UccnenoBanuna Anibgppeda Xepwu v Mapmabi
Yeu3 no3BONUIN YCTAaHOBUTb, YTO FreHETUYECKYHO
nHpopmaumnilo BUPYCOB, BNPbLICKUBAEMYIKO B KIETKY, HecyT
HYKINenHoBble KUCJIOTbl BMPYCa, a He ero bernkoBas
obornouka

Ecnu [JHK Hecem eceHemu4ecKkyro UHghopmMauuro,
mo,
Kak oHa amo desiaem?



Mamuodecameie 200bl XX 6eKa

CtpykTtypy AHK wnsyyarwT Tpu rpynnbl uccnegoBaTeneu

JlatiHyc MonuHe. KaanpopHUMNCKNI TexHoNornyeckmuim UHcTuTyT (CLLA)

Mopuc YunkuHc. KoponeBcKkuu konnegx B JIoHAOHe

Axceimc YomcoH n PperHcuc Kpuk. Kembpuax.

PeHTreHoBCKoe poTo Kpuctanna AHK,
nonyyeHHoe Po3anuHa OpaHKAUHA U3
(1920 - 1958) rpynnbl Mopuca YUnkuHca

Po3anuHo ®PpaHKAUHO



Hobenesckasa npemusa no ¢pusmonorum n meguumHe, 1962 r.
(Reprinted from Nature, Vql. 171, p. 737, April 25, 1953)

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structure for the salt

of deoxyribose nucleic acid (D.N.A.). This
structure has novel features which are of considerable
biological interest.

A structure for nucloic acid has already been
proposed by Pauling and Corey’. They kindly made
their manuseript available to us in advance of
publication. Their model consists of three inter-
twined chains, with the phosphates near the fibre
axis, and the bases on the outside. In our opinion,
this structure is unsatisfactory for two reasons : )
(1) We believe that the material which gives the Francis Harry James Dewey Maurice Hugh
X-ray diagrams is the salt, not the free acid. Without Compton Crick Watson Frederick Wilkins
the acidic hydrogen atoms it is not clear what forces
would hold the structure together, especially as the
negatively charged phosphates near the axis will
repel each other. (2) Some of the van der Waals
distances appear to be too small,

Another three-chain structure has also been sug-
gested by Fraser (in the press). Tn his model the
phosphates are on the outside and the bases on the
inside, linked together by hydrogen bonds. This
structure as described is rather ill-defined, and for
this reason we shall not comment on it.

We wish to put forward a radically different
structure for the salt of deoxyribose nucleic acid.
This structure has two helical chains each coiled
round tho same axis (see diagram). We have made
the usual chemical assumptions, namely, that each
chain consists of phosphate di-ester groups joining
g-p-deoxyribofuranose residues with 37,5’ linkages.
The two chains (but not their bases) are related by a
dyad perpendicular to the fibre axis. Both chains
follow right-handed helices, but owing to the dyad
the sequences of the atoms in the two chains run in
opposite directions. Bach chain loosely resembles
Furberg’s?* model No. 1; that is, the bases are on
the inside of the helix and the phosphates on the
outside. The configuration of the sugar and the
atoms near it is close to Furberg's ‘standard con-
figuration’, the sugar being roughly perpendicular to
the attached base. There is a residue on each chain
every 34 A. in the z-direction. We have assumed an
angle of 36° between adjacent residues in the same

4




Monekyna OAHK cocTtouT U3 HyKneotuaos

HYKJTEOTMUA

a30TUCTOe OCHOBaHMEe neHTo3a(ae3oKkcnpmnbosa) octatoK pocHopHOU KUCNOTbI

CTPYKTYPHbIE 3/1EMEHTbI HYK/IEHMHOBbIX KHC/IOT:
a) A30THCTbIEe OCHOBaHNS:

nypuHo8blie OCHOBAHUA nupUMUGUHoeble OCHOBAHUA
O NHZ (@]
HNJ\/[N NN NH
[ s |
2N’k\N N k‘N N /J\ /J\ N/l\o
H H B
2YAHUH a0eHUH YUMO3UH MUMUH ypayun

6) ”ﬂT”}’I'IIBpOﬂHbIe MOHOCaxapnlgbl NeHTOo3bl.
CH200H Ol HO

pu603a (komnoHeHm PHK) \\&OH 6u30xcupu6osa (komnoHeHm [JHK)

OH OH &
HO
H—0

o
B) ®ocghopHasi KncaoTa S

H—O



Mexay monekynamu pae3okcupubosbl  Kaxpaonw uenwm
pacnonoxeHbl ¢pocdaTHbie rpynnbl. OHM B3aUMOAENCTBYIOT C
MoONeKynamu pAe3oKcupubosbl nocpeacTBOM KOBANEHTHbIX

cBA3eu

KOBaneHTHas OH OH
nogipaafl Hengf_ﬂ(guaﬂ HO_Lz 0 HO—IP:O
H:Cl: :CLCl | '
Cl:  (Cl:C})e (0] o
.‘:’ o? e
W o i
° lZ ¥ 4 e o Lk ;
(OH)|OH (OH) 0
oH — + HPO
* HO—P=0 5
HO—P=0 |

(OH) OH



nepI'IEHAMKYIlﬂpHO ANMNUHHDbIM

. NH,
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S A | j‘ OCTOBOB KaXXA0M cnupanwu
—ocCH, 0, N™ >N’ pacnonoXeHbl OCHOBAHUA -
S 'A'“e"""o MenTO3a — (CiGnaNme NYPUHbI U NMUPUMUAMUHDI.
";o HC N M 310 umnTo3uH (C) u ryaHuH (G),
<|' O . | J\ ks - 8 T™MMUH (T) n apgeHuH (A).
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| 5 A CTATOK
0=P—0—CH, O, N~ 0 aochopiion
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MypuHbl 0OAHOW CcNUpanu B3aMMOAEUCTBYIOT C NUPUMUAUHAMMU
NPOTUBOMOJIOXKHOU CNMPaAU NOCPEACTBOM BOAOPOAHDbIX cBA3EU. Taknum
obpaszom, no nocneaoBaTe/IbHOCTU HYK/IEOTUA,0B LLENU KOMNJIEMEHTAPHbI ApYyr
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BooopoOHble c8A3U moaym
obpaszosbisamoecH mexcoy
amomom 8000po0oa, CB8A3AH-
HbIM C amomMom 371eKmpo-
ompuyamesnbHo20 3/1e MEeH-
ma, u 3s1eKmpoompuya-
mesnbHbIM 371eMeHmMom,
umerwwum ¢c80600Hy0 napy
3/1EKMpPOHO8



[Moyemy nponaH, mMoneKynapHbIU 8eC KOmopo20
6osnbwe, yem y memaHona — 243, d MemaHon -
HUOKoCcmos?

MeTtaHon MponaH

MonekynapHsili sec. 32,04 MonekynapHsili sec. 44



Monekyna AHK coctout u3
HYKNeoTnaos, coeAuHeH-
HbIX NOCNeaoBaTe/IbHO B
Ase uenu. Kakpgaa M3 Hux
umeer ¢opmy cnupanu.
Cnupann  aHTMNapannenb-
Hbl, TO €CTb Hanpas/ieHbl B
NPOTUBOMNO/IOXKHbIE
CTOPOHDI.

Mexay monekynamum pes-
OKCUPMBO3bl KaxKaou uenu
pacnonoxeHbol ¢docdatHble
roynnbl. OHM B3ammopewu-
CTBYWOT C  MOJIEKy/1aMU
AEe30Kcupmnbo3bl  nocpeact-
BOM KOBA/IEHTHbIX CBA3EMN.

MepneHAUKYNAPHO AJIMHHBIM OCAM CaXxapo-
dochaTHbIX OCTOBOB KaXXAoM cnupanu pacno-
NIOXKEHbl OCHOBaHUA - MNYPUHbl U NUPUMMU-
AVHbl. 3T0 UUTO3UH(C) 1 ryaHuH (G), TumuH (T)
u ageHuH (A). NMypuHbl oAHOU cnupanu B3au-
MOAEUCTBYIOT C NMUPUMUAUHAMU NPOTUBONO-
JIOXXHOW CnuUpanu nocpeacTtsBoM BOJOPOA-
HbIX cBA3eW. Takum obpasom, no nocnepo-
BaTE€/IbHOCTU HYK/IEOTUAOB Llenu KOMMNIEeMEH-

TapHbI APYT Apyry.




B 6esnikax 6000podHbIe cesA3u obpa3syromcsi Mexxoy
Kucsiopodom e 2pynnupoeke CO - OH u eodopodom e
amMuoHou epyrnne NH e

rpynna H

bAmmorpynna
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lNoyemy 6enku He cmasu «HacsiedcmeeHHbIMU

RAN FIANAIZAIFTIARAT Iw )

BoanopoaHblie CBA3U B benkax HecneundUndHbl.
OcTaTku pa3HbIX aMUHOKMCNOT MOTyT YCNELHO pearupoBaTthb

ApPyr

C opyrom
(6000POOHbIE C8513U OrpPeOesIaom 8mopUYHY0 CMPYKMYypy Mosiekyr 6erkos).
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UHdopmaumua o cTpyktype 6enkos «3anmucaHa» 8 [AHK B
BUAEe nocnenosate/sibHOCTU HYKneotnaos. B npouecce
TPAHCKpUNuuu OHa nepenucbiBaeTcA Ha
CUHTe3upyruwytrca monekyny mPHK, Kotopada sbicTynaer
B KayecTse maTpuubl B npouecce buocmnHTesa benka.

OnpepeneHHomy co4yetaHuUto HyKneotupgos [AHK, a
chepgosatenbHo, U MPHK, cootBeTtcTByeT onpeaeneHHas
AMMHOKMCNOTA B noaunentTMaHou uenu 6enka. 370
COOTBETCTBME HA3bIBAIOT FEHETUYECKUM KOAOM.

OKasanocb, UTO 3 HYKneotnaa, obveguHAACb B Tpunaer
(KopgoH), onpepenaloT 1 amuHoKucnoty. [loCKoOAbKy
CywiecTBylOT 4 TMNa HyKnAeotTnaos, obbeauHAAcb no 3 B
Tpunaet, oHu aatoT 43 =64




YuyéHoie uz Kembpuoixca 8o 2nase ¢ AxceticoHom Yurnom (Jason Chin)
3acmasuau opaaHennsvl bakmepul KUwe4YyHou nasno4yKu no-Ho8omy
npoyumeieames [JHK, a umeHHO pacno3Hasame HyKs1eomuobl —
b6yKebl KOO — 8 2pynmnax cpasy rno yemeoipe, d He o Mpu, KaK smo
rMpoucxooum 80 8CeX HUBbIX OP2AHU3IMUAX.

Takum obpa3om, 661210 NoayyeHo 256 kombuHayuli HyK1eomuoos,
U3 Komopbix 601bWUHCMB0 HE COOMBemcmaeosanu Kakum bsi mo

Hu 661510 cyuwecmeyrowum amuHoKucaomam.

a’=16 4’ =64 4" =256



OcHOBHbIe Npouecchbl, CBA3aHHbIE C
GYHKLUMOHUPOBAHUEM HYKNEUHOBDBIX KUCAOT

AOPO Knemku




Pennukauuma (pedynaukayua) AHK

MWUTO3, ocHoBHOMU cnocob
Penaukayusa AHK =~ peneHus 3YKapUOTHDIX

npoyecc cuHmMesa oOo4yep- KAeToK. Buonoruueckoe

- 3SHaYeHMe MUTO3a COCTOUT B
Heu moseKkynel [HK Ha CTPOro OAUMHAKOBOM pacnpe-

mampuye pooumenbCKOU penexuu peaynaAMLMPOBaEH-

monekynel [AHK. Penau- Heix monekyn [LHK mexay
AOHepHMMU KJZIeTKaMWU, 4TO

kayua [AHK npoucxodum o6ecneunsaer ob6pasoBaHue

80 BPEMH MmuUumos3a. reHeTU4YecCK#Hu PaBHOLUEHHBbIX
KJIEeTOK.

Penaukauuiwo [OHK ocywecrBnner CcAOXHbIW GepMEeHTHbIN KOMNAeKC,
cocroawmuii M3 15—20 pas3nuuHbIX 6enKkoB, Ha3biBaeMblii penaucomoii

CxemaTtuuyeckoe M306pa)KEHMe npouecca peninkKauumu

1- sanasgpiBalowas HUTb,
2- nMaupyrowas HUTb,
3- AHK nonumepasa,
4- AHK nurasa,
. 5- PHK npaiimep,
6- AHK npaiimasa,
. 7- pparmeHT OKasakm,
8- AHK nonumepasa,
9- xenukasa,
10- oguHOYHaA HUTb CO CBA3aHHbIMU BenKkamuy,
11- Tonousomepasa




TpaHckpunuua PHK

TpaHcKkpunyusa — npoyecc cuHme3a PHK ¢
ucnons3zoeaHuem [AHK e kauecmee mampuybl.

B xo00e mpaHckpunyuu obpa3syromca MOAEKYyAbl
MPHK, caywawue mampuyeli 0a18 cuHme3sa benkos,
a makKk3¥e mpaHcnopmHeseie, puboco-manbHbie U
opyeue sudbl moaekyn  PHK, ebinosHAL WUE
CMpyKmypHble, Kamaaumu4yecKue U HeKomopeslie
opyaue hyHKyuu

TpaHCKpPUNUMA KaTanusupyerca Paszau4atom 3 cmaduu
ocobbim pepmeHTOM MpPpaHCKpuUnyuu: uHUyUauuto,

(AHK-3aeucumasa PHK-nonumepasa) 910HeAYUI0O U MmepMuUHayuio

Pakmopbl UHUYUAQUUU 6bi3bieaom
usmeHeHue ceolicme PHK-noanume-
pasbl u obecneyusam pacKpy4u-
6adHUe MNpumMepHO OOHO20 6UMKJa
cnupanu AHK.

®akmopbl 310H2zayUU nosbiwawm
akmueHocmb PHK-noaumepasbl u
%y, obnezuarom pacxoxmdeHue yenel
S IHK. 3JnoHzayus 3aseepwaemcs
nocne oceoboxodeHUs MOAEKynbl
mMPHK

Ha cmaduu mepmuHauuu 8
cmpoeo onpedeneHHblx yyacmeKax

mMmampuybol (mepmuHamopax)
3aeepwaemca cuHmes PHK

® mRNA transcript



NMpoueccuHr mPHK

MpoueccuHr PHK (nocTtTpaHCKpuUNUUOHHbIe moauduKauuu
PHK) — cOBOKYNHOCTb NPOLECCOB B KNETKAaX 3YKapuoOT, KOTOpbie
NPUBOAAT K NpeBpalWleHUI0 nNepBUYHOro TtpaHckpunta PHK B
3penyio PHK.

Hanbonee usBecteH npoueccuHr matpuuHbix PHK, KoTtopbie BO
Bpema CcBOero CuHTe3a noaBeprarwTca moaunduKkauumam:
K3NUPOBAHUIO, CNNAUCUHIY U NoamnageHunnpoBaHut. TakxkKe
moauduyupyrotca (gpyrumm mexaHmamamu) pubocomHbie PHK,
TpaHcnopTHblie PHK 1 manbie agepHbie PHK.

NMepeHoc MPHK

MepeHoc mPHK B uutonnasmy K MecTy cuHTe3a benka
NPOUCXOAUT Yepe3 Nopbl AApPa B Komnaekce ¢ 6enkom.



TpaHcnauUuA

cuHmesupyemoliii
benok £ T

aMUHOKUC/10mMbl

6oabwasn
cybveduHuya

TpaHcnsiyueu Ha3blearom
ocywecmensembli pubo-
comMou cuHme3s 6enka us3

4 aMUHOKUcsiom Ha Mampu-
~—. T T ye UH(hOpPMayUOHHOU
o (unu mampud4Hol) PHK




AHK

NUHenWHan
AByXuenoyeyHas

(a0epHan)

apepHaa AHK ynakoBaHa
B XpOMOCOMbI

FfucmoHel — KAAacc HYyKneo-
npomeudos (AdepHbix 6ben-
Kog), Heobxodumeix 0nsa
c6opKu u ynakoeku Humell
AHK e xpomocomesi, obaada-
rouue cunbHO 8bIpAMEeHHbI-
MU OCHOBHbIMU ceolicmeamu

Konbuesana AHK

bakTepuanbHbie nnas-
MU abl, XpOMOCOMbBI
HEeKOTOPpbIX 6aKkTepui,
60NbWMHCTBO MWUTOXOH-
APUanbHbIX M Xnopo-
nnactosbix AHK, reHombl
BUPYCOB M/IEKONUTAOWMUX

npepcrtas/ieHbl e MHCT-
BEHHOW KOBaJleHTHO
3aMKHYTOM KONbLEeBOW

monekynoun AHK

MHbOpMaALUOH
uan MATPUYHGA

HyKkneuHosble KUCAOTDI

T-PHK

n-PHK HK
Mmanble Mmanbie
uuMTonsasmaTuyeckme apepHbie
mMmuy-PHK ma-PHK

KoHuyenuua « Mup PHK»
PHK, no cpasHeHuto ¢ [JHK, obnadaem 6onee pasHo-
06pasHbIMU (PYHKYUOHANBHbIMU 803MOXCHOCMAMU.
Monekynoi PHK  yuacmsyiom 8 nepedaye
HacnedcmeeHHoU UHGopmayuu; 6 opmMuposaHuu
cmpykmypol  pubocom; obecneyusarom nepeHoC
amuHoKucnom; ocobas PHK ebinonHsem ponb
peaynamopa penaukayuu [HK; ebinosnHaem ponb
mMmampuyHoili Mosekynsbl 6 npoyeccax obpamHol
mpaHcKkpunyuu; obpaszyem cmpykmypbol (WnumavKu)
enuawujue Ha cuHmes PHK; exodum e cocmas
chepmeHmos; obaadarom Kamanumuy4yecKkumu
ceolicmeamu; PHK cnocobHa Hecmu 2eHemuyecKyro
uHghopmayuro (HeKomopbie supycoi).
Bepoamuo, PHK npedcmasnsem coboli nepesuyHyro
MOsEKY Y — HOCUMes1b HU3HU
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JAHK

JTHK

'EH

leHbl — 310 yvyactkm [OHK, Hecyuwmne kakyrw-nunbo
LenocTHyww wuHdpopMaunw — O CTPOEHUU OoJHOM
Monekynbl 6enka mnu oaHom Monekynbl PHK. 3tn wu
apyrne <GyHKUMOHANBbHbLIE MOJIeKynbl onpeanenarT
pazButune, poct n pyHKULUOHUpPOBAHUE OpraHusma.

" ToHKan CTPYKTYpa reHa

- OIIEPOH .

ollepoHa

I'CHOB

<—— CTPYKTypHBIX —>| <«——CTPYKTYPHbIC IT'€Hbl—»

| |
1 |

| 74 S ‘z/ a
/ onepaTop

IpOMOTOP
CTPYKTYPHBIX
I'CHOB
peryjisTopHBIC OnepoH — ((PYHKYUOHAALHAA
MOCJICA0BATCIBHOCTH FEH eduHUYya 2eHomdad y nNpoKapu-
= S : g om, 8 cocmase Komopoii exo-
7’
0Am omoesbHbIe 2eHbl
JK30H— y4YaCMOK 2eHa 3yKapu-
om, Hecywuili 2eHemuyY. uHgop-
i
e e e Mayur, KOOUpPYyHWYH CcuHmes
E E xR = @ 'm = npodykma 2eHa (benka).
2 s 2 e g & g UHTpoH — yyacmok [HK, komo-
ol ) - - ol o L polili AenAemMcA 4YaAcmbil 2e€eHa,
p(,mmp D e [T HO He colepxcum uHgopmayuu
mpanckpunyuu) mpanckpunyuu) O nocnedoeamenbHocmu

amuHoKucaom benkKa.



Bce KneTKM opraHuama cogepXat oguHaKoBbi Habop reHos,
HO B KaXXA0M U3 HUX peann3yeTca pa3anMyan 4acTb XpaHUMOM
nHpopmauun. NMostomy, Hanpumep, HepBHbIe KJAETKU U MO
CTPYKTYPHO-PYHKUMOHANbHbIM, U NO 6GUOXUMUUYECKUM
0CO6EHHOCTAM OTIMYAIOTCA OT K/IeTOK NEeYeHMm.

U3zeecmHo, ymo y Opo3ogun 8 pazeumuu 2103
ydyacmeyem npodyKm, 3Kcnpeccupyemobll
2eHom optix. Ecnu smom 2eH UCKYycCmeeHHOo
aKmusuposames 8 304YdMKAX dHMEHH, Ha
aHMeHHax Ha4YuHawm gopmuposamebcsa
2aa3a.

JKCcnpeccua reHOB — 3TO nNpouecc, B XoAae KOTOpoOro
HacneacTtseHHaa UHPopmauua oT reHa (nocnepoBaTtenb-
HocTU HyKneotnaos [AHK) npeobpasyerca B PyHKLUOHAND-
HbiX NnpoAYKT — PHK unan 6enok. dKcnpeccua reHoB moXKer
peryaMpoBaTtbCA Ha BCeX CTaAauAX npouecca: U BO Bpems
TPAHCKpPMUNUUU, U BO BpemA TPaHCAAUUU, U HA CTaauu
NOCTTPAHCAALMUOHHDbIX moandpuKkaumm 6enkos.



Kpome reHoB, Koaupywowux 6enku (cmpykmypHbie 2eHbl),

8 AHK

CyLLecTBYIOT y4acTKU, Hecywue uHpopmayuio o crpykrtype pPHK u TPHK,
a TaKXXe y4YacCcTKU, HUYEero He Koaupyouiue, HO Urparolme BaXkHy poib
B pabore reHOMa - TaK Ha3blBaeMble pe2ys19mopHbie Y4aCTKMU.

|
{99
Bl

KoHcmumymuseHbie 2€Hbl
MOCTOAHHO  BKJIlOYe€Hbl: OHM
(hpYHKUMNOHUPYIOT Ha BCeX

CTaansaAXx OHTOreHeza M BO BceXx
TKaHAX. K KOHCTUTYTUBHbLIM
OTHOCATCSHA reHbl, Koaupymwlumne
TPHK, pPHK, OHK-nonumepasbsl,
PHK-nonumMmepassl, Genku-
rMCTOHbI, 6enkn punbocom un T1.4.
OT0 2eHbl 6e3 KOTOopbIX KIeTKu
He MOryT cylecTBoBaThb.
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UHIyyubenbHbie 2eHbl
(bYHKLUUOHUPYIOT B pa3HbIX
TKaHsAX Ha onpeaeneHHbIX 3Tanax
OHTOreHesa, OHM MOTYT
BKNHOYaTbCA U BbIKNKWYaTbCA, UX
AKTUBHOCTb MOXeT perynupo-
BaTbCA NO NpuHUUNY «Oonblie
Unu MeHblLe. OTO  TKaHe-
cneundpunyHble TreHbl, KoTopble
4YacTo SABNAKTCA HecyllecTBeH-
HbIMW. Bknro4vyeHue MHAOYyUU-
OenbHbLIX TreHoB Ha3blBaeTcd
UHOYKyuel, a BbIKNKYeHNe -—
pernipeccued. Perynauurw akTuB-
HOCTMU reHoB npousBoaAT
MOJIeKynsipHo-2eHemu4eckue
cucmemsbl yrnpaesieHuUs.
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LleHTpanbHanA

Aorma
i MONEKYNAPHOW
; Guonorum
«m-lcpopmauuﬂ nepenaércsa oT : :
HYKNEeUHOBbLIX KUCNOT K Genky, HO Ffa""s”la;x ki Frick
He B 0GPaTHOM HanpaBrAeHUU» . ol
(PpeHcuc Kpuk, 1958)
F&pamaarpaucxpumml
cnocobel nepedavyu uHgopmayuu
‘[ O6wue CneymnanbHblie HeunsBecTHble

AHK [[| i PHK ﬂ]@b BEMOKI|  AHK-> AHK  PHK > OHK  6enok > AHK

\X\ u OHK - PHK PHK - PHK benok - PHK

PHK - 6enok [OHK - 6enok 6enok - benok
Konm'l OHK

f Ponnuxauun
q ::l

O6bpaTtHas TpaHcKpunuua — 3mo npoyecc obpaszoseaHusa OJdsyyenoyeuyHoiu [AHK Ha
mampuye odHoyenovyevyHol PHK (Hanpumep y Hekomopbix eupycos). B amom cayyae
nepedaya zeHemu4yeckol uHgopmayuu npoucxodum e «obpamHoOM», OMHOCUMENABHO

mpdaHcKpunyuu, HanpasesneHuu.




KoHney XVIIl — Hauano XIX sBeKa. Beaukuli ¢ppaHyy3ckuli
Hamypaaucm u ecmecmeoucneimamens M.b. J/lamapk
(1744-1829) - aemop nepsoli nocaedosamenvHoU
meopuu 3s8oawyuu (aAamapkusim) npeonoaazasna, 4Ymo
O0HU O0p2aHbl, Heobxodumbie MUBOMHbLIM 8 HOBbIX
ycnosusax, NOCMOAHHO YNpPaMCHAKMCA U pa3susarwmcs
(wesa y wupaga), a Opyzue ecnedcmeue HeynpaxHeHUs
ampogupyromca (enaza y kpoma). CoeaacHo ez2o0
npedocmasaeHUaMm, NPU3HaKu, npuobpemeHHbIe
OpP2aHU3ZMOM 8 meyeHue UHOUBUOYyaAbHOU MU3HU npu
nocnedosamenbHom e6030elicmeuu cpedbl HA MHozaue
noKosneHusa, nepedawmca no Hacaedcmey. 3Imum
AeneHuUem OH obvACHAN npucnocobaeHHocmeo
op2aHuU3ImMoe8 K cpede obumaHus.

CCCP. CpepguHa XX Beka (!!!). «HapooHebili akademuk» T.[. /leiceHKO ymeepxoan,
Ymo «nNpu3HAKuU npuobpemeHHble WUBOMHLIMU U pPACMeHUAMU 8 mevyeHuu

HU3HU nepedarmcsa no Hacaeocmaey ux NMomomKam»

Kak noaobHble npeacrtaBieHUA COrnacyloTca ¢
LEeHTPaNAbHOWU AOTrMOWU MONEKYNAPHOMU

6uonorun?



B. B. Bafxon

MOCKOBCKAs
HIKOJA
IBOTIOITHOHHOHN
I'EHETHKH

B naGoparopun Moprama: 8TOpoit B kKoM pray (cnoea
wanpago) T. Mopraw, BO @TOpPOM paay BTOPOI
@, I, fobpxanckwir, Tporwi I, . Kapnouewxo, Macaau-
wa, 1920 r.
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Cepreit epreeBnq
YETBEPHUKOB
1880- 1959

Huko.1ali KOHCTAHTHHOBHY
KOJIBIIOB
1872-1940

T'eopruii IMHTpHEeBHY
KAPIIEYEHKO
1899 - 1942

Boeiparomuics
aMepHKAHCKHHI
(MMMHIPHpOBAJ U3
CCCPB19271)
reHeTHK-
3BOJHIHOHHCT.
OnuH U3 co3aare/iei
CTD (cuHTeTHYECKOH
TeOPHH 3BO.TIOIHH).

®Deonocuii [ puropbeBu4
JOBPKAHCKHNHN
1900-1975

Anercanap Cepreesnd
CEPEBPOBCKHH
1892 - 1948

Hukoaai HBaHOBHY
BABHJIOB
1887-1943

HOpuii AjleKcaHIPOBHY
PUIHITYEHKO
1882-1930

Huko.aak BaiaguMuapoBHY
THMO®PEEB - PECOBCKHI
1900- 1981



B.COMDEP

podum [leHncosuny
NbICEHKO

1898 - 1976

«MEPEAOBAA COBETCKAA BUO/IOIUA»
- BO3BPALLEHUE K NTAMAPKU3MY

s YTO Ha

‘no- YCHO HE - HBIX #H He

noseskt anui, ipt? KoMy HyxHbl no cpoeil
ipipoae Gec I (

H. A. Panonopr. | JIe3HbIe MYTa u ux muoro. Tlo-
JeMy BHl HA HHX 3aKphiBa : 1asza?

I. A. BaGaax . Po-ne K, 3TO — MOJIe3Hhle MYTAUHH Ha
fecnonesHoM o0nhe k I

H. A. Panonopr. ¥ Hac ects <peacTsa -nporus Ttybepkyiesa n
apyrix Gosesnei.

I. A. BaGaaxauan, Bl naere 101bKO oGentanus.

H. A. Panonopr. A pu nae I2H{A BBIBOAHTL COPTA B ABA
pla, HO He BLUIOJAHAETe 3THX ofellaHuil H CBOMX OwHGOK He npH-
3gaere.

. A. BaGaqxausan. Mul Hecem Hauy TeOPHIO B NMPAKTHKY, FOBOPHT
Panonopr. Kakyio Teopsio Bbl HeceTe B MpakTuky? Baua Teopus

0. [0 CBOeH BHYTpeHHefl NPHPOAE HanpasieHa NPOTHB NPAKTHKH. Bawa



