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4. YomcoH omKkpein cmpykmypy AHK
. YomcoH — poOoHa4yanbHUK mosaeKynapHol buosoz2uu (MoneKkynapHoU 2ceHemuKu)



XX BeK: 1Ba IM1aBHbIX HanpaB/eHNA B HayKe

KeaHmoeasa mexaHuKa - Havyano 14.12.1900 MoaneKynsapHaa buonozus - Ha4yano 25.04.1953

Makc NnaHK — OHK (aBonHaA cnupanb) -
POAOHAYa/IbHUK /TaBHOE OTKPbITUE B
KBAHTOBOM MEXAaHUKMU MONEKYNAPHOMN Bronorum



Kak 1 noyemy BO3HUK MOW MHTEPEC K STOMY
AoKAaay?

UHTepecHO, KaK paboTtaeT Xumuyeckum
3aBOJ, BHYTPU Hac:

®TaK y»K Mbl YCTPOEHbI, YTO NPo cebs,
NobMMBbIX, HaMm CAyLWaTb U YMTaTb
NHTEPEeCHee BCEro

®Ham MHTepecHO, NoYeMy Mbl Takue,
KaKune ecTb, a He KaKue-To apyrue

MonekynapHaa 6uonorua —
WHCTPYKLUMA NO UCNOSIb30BaHUIO
cobcTBEHHOro opraHM3ma

*6.b. PyKc — BO36YyaUTENb NHTEpPECA K
monekynapHon 6unonorum B Knybe
YyeHbiX

Mou nHtepec — Ha Tpex KUTax:

* Bo3myuieHue beccnamem noHATb
cTtatbn b.b. PyKca

e J1t0o603HaATEeNbHOCTb —
cTpemneHue pasobpaTbca B
OCHOBAX MOJIEKY/IAPHOWN
bunonorum

e XenaHue noaennTbCA C YNEHA
Knyba 3HaHUAMM O XK




OCHOBHbIE UCTOYHUKM AOKNaaa

M. PpaHK-
aneind iipaiiurep KameHeukunu
. LLpeauHrep e «Koposneea
“‘i‘l tl HCUBOU KsiemkKu» A. |V|apKOB
«4Ymo makoe " Om cmpyKmypebl
5 KOPO"I‘IBEBII_: JIHK K gl)jo- P «3Jeonryus
HKUBO v
e RETHH mexHos02u4ecKoll YenoeeKka»
M= pcsos1oUuUU
. YOTCOH:
«/eoiiHas | B- TapaHTyn
crnupans» H «leHom
“ yesnoeeKa»
«U m
36ezaume MHOrouyMcaeHHble
3aHyocmea» SHYUKONEOUs,  pekuum u cTaTby B

YDOKU HU3HU, ; HAnucaHHaA UHTepHeTe

MPpoXc umodu 8 — - Hemsoipoma Ha ecex kHu2ax, Kpome repeou,
HayKe byksamu ecmbs aemozpagsl a8Mopos,




J1eTCTBO M LWKOJ1bHbIE roabl

XK. YOoTCcOH pogunca 6 anpena 1928 roga B Hnkaro
OpHuTONOrNA — yBaeyeHue, NPUBUTOE OTLOM, C PaHHEro AeTCcTBa

B cembe ntobuam KHuru
«/]080/16HO C paHHe20 0emcmeaa ycnesiwan o Yapnese [apsuHe»

Yunnca B WKose, B OCHOBHOM, Ha «OT/IMYHO»

B 15 net oKOH4YUA WKOAY N NOCTYNMA B YNKArCKnnM YHUBEPCUTET HA 30010TUYECKNM
daKkynbTeT

«[Tmuybl npusa3anu MmeHa K buoao2u4ecKum HayKam»




YHUBEPCUTET N aCNUPaHTYpa

18 net (3 Kypc) -> npoyen KHUry 3.lUpeanHrepa «4To Takoe KU3Hb?»

«C amo2o MoMeHmMa A 3axomesn cmames 2eHEMUKOM — MOHAMb 2eHbl U yepe3 HUX
MMOHAMb XYU3Hb»

CeHTAbpb, 1947 rog, — acnupaHT MHanaHckoro YHusepcuteta(CLLA), Hay4HbIN
pykosoautens CanbBagop J/lypua , oguH 13 cosdgateneun rpynnbl No N3y4eHuro
BUpycoB (baKTepmnodaros, noxkmnpatenem baktepuin)

BecHa, 1950 roa — 3awmnTa amccepraumm

OceHb, 1950 roa — noctaok KoneHrareHckoro YHuBepcuteta(Jdanums)
(mpoponkeHue nccnegosaHmi no baktepmodaram)




bakTepmnodarm

Hannyywme opraHu3mbl A1a reHeTUYeCKUX NccneaoBaHum -
b6aKTepumn n Bupycol (baktepnodarm)

Y 3TUX OpraHM3MOB ropasao 6osblle, YeM Y APYruUX:

Bpemsa reHepaumu, T.e. BpEMS CMeHbl NOKONEeHUN (bbiCcTpo
aenarca)

Pasmep nonynsauymn, 1.e. Konm4yectBo ocoben ana paboTol

KonnuectBo Npu3HaKoB, C KOTOPbIMU MOXHO MPOBOAUTb
nccnenoBaHuA

Y BUPYCOB — NPOCTas OpraHMsauma reHoma (Hacnegyemoro
MmaTepunana)

Mpupoaa ncnpoboBana Ha BUpPYCax BCe BO3MOXKHble BUAbI

reHeTu4yeckoro matepmana (pasHbie suabl PHK 1 AHK),

npexxae Yem OKoH4YaTe/IbHO OCTAaHOBW/1a CBOM BblIOOpP Ha

KaHOHMYecKon ero popme — asyxuenoveyHon AHK, obuien
eX KNeTo4YHbIXx GOPM OPraHM3mMoB, Ha4yMHaaA oT

AHATOMMUS] BAKTEPUODATA

XBOCTOBOW
OTPOCTOK

Gnbpuarbi

- HHOBAS KHCAOTA
(AHK uan PHK)

GeaxoBas
060A04KA

BHYTPEHHUWA
CTEPXKEHD

COKPATHUTEABHBIN




CmeHa HanpaBaeHUA UCCNeA0BaAHNN

® Ma#, 1951 roa — KOHPepeHUUA NO CTPYKTYPEe MaKpomosiekyn (bunomonekyn) B
Heanone (30o0normnyeckan ctaHUms)

® Monekyna AHK moKeT KpncTanan3oBaTbCs, YTO YKa3blBAET HA NPaBU/IbHOE eé
CTPOEHME, YCTAHOBUTb KOTOPOE MOXKHO NMPAMbIM NYTEM — METOA0M
PEHTreHOCTPYKTYPHOro aHaNn3a:

1. PeHTreHOCTPYKTYPHbIN aHann3 — pU3nN4YecKknim Metod, OCHOBAHHbIN Ha
Andbpakumnm (pacceaHme, ormbaHne) peHTreHOBCKUX IyYen

2. PeHTreHoBCKasa Kpuctannorpadma oCHOBaHA HA PacCeEMBAHUM PEHTIEHOBCKUX
ly4enm aToMaMmn MONEKY/bI

3. PeHTreHOCTPYKTYPHbIN aHa/IN3 HE UMEET HMUYEro obLero ¢ MeanUMHCKUMMU
nccneso0BaHUAMM

® [lo peHTreHorpamme onpeaennnmn CTpyktypy monekynbol AHK




| NaBHaA PaboTa
KaBeHauLcKkasa nabopatopma, KembpumarK
OKTab6pb 1951- Anpenb 1953

®Tpu rpynnbl uccnenoBaTenen CTPYKTypbl monekynbol AHK:
1. M. Yunkuuc, P. ®DpaHKAUH
KoponeBckum konneax — JIoHA0H

2. J1.MonnHr
KanndopHUNCKMN TEXHONOTMYECKUN MHCTUTYT — [NacageHa

3. 1. YoTcoH, ®. Kpuk
KaBeHauwickaa nabopatopma — Kembpuarx

® Ctpyktypa monekynbl JHK. OcHoBHble BbiBoAbI (28.02.1953):
1. ABycnupanbHas MONEKYNA
2. KomnnemeHTapHOCTb OCHOBaHWUM
3. Pennunkaums

mo M. lenbbptoka H. bopy: « 3aecb, B Kembpuarke, nponsoLno, MoxeT bbiTb, ca
Hurn [lapBuHa B 6monornm — YotcoH n Kpuk pa







MCbMO CblHYy— 4acTb 1

79 Portugal Place
Cambridge

19 March ‘53
Mot aoporoit Muxana,

Hoxum Yomeon n 1, Beposmo, caenaan Hanbonee BaxkHoe omxpbimue.  Mbl nocmponan
MOAEAb CTLPYKITLYPbL Ae3-0KCU-PUOO-HYKAEUHOBOM KUCAOTbL (YWMIMAi MO0 BHUMATEABHO)
HasbiBaemont AHK aas kpamxocmn.

Tbt MOXeT, IOMHMLLD, UIMO TeHbL XPOMOCOM, KOTLOpbLe HECYTT HACACACTILBEHHbBLE PaKIOpbL,
cocmosm u3 npomenHan AHK.

H aita Cimpykmypa o4eHb Kpacusa. ,A,HK MO>KeETT 6blmb npeAcmaBA€HAa Kak OHeHDb AAMHHAA

UeTlb C TAOCKUMIM TopHALNMMIN KYCOHKAMMN. Tlaockme KYyCOYKIN HA3blBAKOTNCA OCHOBAHUAMUL.
CDO]OM}//\a CKOpee Kak amo.




[TMCbMO CbIHY— 4acTb 2

Tenepb MblL UMEEM ABE TN UELTIOUKN, 3aKPYHEHHDBLE APYT OTMHOCUITIEALHO
Apyra (K&)K,A,aﬂ N3 HNX ABAACITICA CTU/[]O&Ab}O) , UETOHKN, cocmoimne n3 . _ :

caxapa n cboccbopa, HaxoAAIMCAa HA BHellHeNn CITOpoHE, a BCE OCHOBAHN A

PaACTIONO>KEHDBL BHYTITPN. SlHe Mory Hapuncosaiib OHEeHb XOPOLLO, HO 3O

oo oy, [ | | &




MCbMO CblIHY — 4aCTb 3

MOAeAb BbII'ASIANITIL HAMHOT'O Kpacusee, Hem alna.

Tenepnb Boarytowas Bellb, UITLO €CTMb 4 Pa3ANUYHble OCHOBAHM, HO Mbl
MOXEM TIOABKO OTIPeACACHHDLE TIAPbL U3 HUX COEAUHUTL BMECTTIe.
OctoBaHns nmetom HazBaHMs. OHN HA3IBAIOTNCS AACHUH, , TYAHWUH, TIUMUH
N unmosuH. A 6yAy Hasbeamb ux A, G, T C. Tak e mbt O6Ha]0y>KVUU/l, Ymo
Tapbl MblL MOXKeEM 3acf>m<cmpo13amb: OAHO OCHOBAHME OTIL OAHOT Liern
TIPUCOCAMHALTILCA K OAHOMY OCHOBAHWIO APYTOA -

moabko AcT

n GceC.

Ceituac Ha 0AHO UeNM, HACKOABKO MOXHO BUAETTb, MOXHO UMETb
OCHOBaHUA B AT0OOM TOPAAKE, HO €CAU UX TIOPSAOK 3aKPeTAEH, TIO TLOPAAOK

Ha A]O}/TOﬁ LETin mak>ke PUKCUPYECa. H&Tl]OVlMC]O, TPEATIONOK UM, HITLO |

Bas LETb UAECTILTMAK , MO BIOPask AOAXKHA UATIU CACAYIOWUM 00pa3o



MCbMO CblHY —4acTb 4

31110 HOAO6HO KOAY. Ecant mbl umeeutnb OANH HaGO]O 6}/KB, Mbl MO>KElUlb

HaTumcarmb APyTou.

Tenepb mbt cammaem, umo AHK npeacmasasem coboit kop. To ecmb
TLOPSAOK OCHOBaHUI (6YKB) AeAael OAMH TeH OMMANMAIOUIMMCEL OTTL APYTOTO

reHa (max e, Kak 0OAHa CTMPaHNLA U3 TIeUAMM OTMANHUAETILCA OTTL APYTON).

Tenepb TMblL MOXKElUIDb YBUACTID, KAK TlpvqooAa A€AACTIL KOTIUN TE€HOB. Tlomomy

HImo, eCAN ABE LETIN PACKPYHUNBAIOTICA B ABE OMAEAbHDbLE LETIN, N1 €CAN

KDKAAS LETb 3aIMeM ACAACTIL APYTYIO LeTlb, O TLOTIOMY, UITo A BCeTAa

COeAMHALTIICA C T, aGeC y Mbl TLOAYHUM ABE KOTIMN BMECTTLO OAHOf/Jl (u,enm) I[I/Ial“p aMMa. IIOKa3bIB
9




[TMCbMO CbIHY —4aCTb 5

.ﬂlp}/ﬂ/lM]/l cA0OBamMu, Mbl AYMaem, HImo Mbl HalLAN OCHOBHOMN MexaHU3M peueHna Tl]OO6A€Mbl, npn

KOTI'LO]OOVL KN3HDb TIPONUCXOANITTL OTIL XKN3HN.

K]O&COTH& Hallen MOAEAN 3aAKAHOHACTILCA B TIOM, YITLO C!)O]OM& ee mMakoBa, 4Imo 3mun napbl MOT'YTI 6bUle
BMECTE, HECMOMPA Ha O, HITLO 3TN Napbl MOTAN O6’b€AVLHVUTLbC$l B ApYTnxX BapnaHimnax, eCAn 6bl OHN

HaXOANANCDL B CBOGOAHOM cocmoaHmn (Tl/\aBaHVlVL). Tol TIOHUMaculb, HIMo Mbl OHEHDb B3BOAHOBAHDbL. Mot

AOMAKHDBL TIocAamb TncbMo B «Nature» (mypHaA) yepes AeHb UAN OKOAO TTLOTO.

lemaﬁ JIMO BHUMAITIEAbHO TTaKk, 1{Tl'l06bl TMbl TLOHAA 3TNO. KOTA& bl BO3BP&1TW[1leC$l AOMOﬁ, Mbl TLIOKAKEM

TI'L€6€ MOAEAD.

Mtoro Aro6Bu.




CTpyKTypa AHRK

4—M'L A3CTUCTRIE OCHGBEMKA Hesokcupnboza

(Caxap)

/ A‘ . Hykneotnpg

[MpaBMAO KOMNAEMEHTAPHOCTHU
o (pononHeHus):

eAneHuH (A) - TumuH (T)
@ eUutasumn (L) - N'yanuu ()

Hykneotng

0-CaxapHbIM



Monaenbs [

YnpouieHHasa (N10CKOCTHaA) ObbemHas (TpexmepHas




MexaHn3m KonmnposaHuMa [HR

CunHTe3 6enKa — LueHTpanbHas
A0rMa MONEKYNAPHON
buonormnu:

=2 AHK

Hanpap.aeHHe IBHKeHHST L7
JHK-monumMepaspl

JHK-nosnmepasza

‘ 7
W lv [eH - yuactok [IHK, oTeeTcTBEHHDIN 3a
PHK l CUHTe3 onpeaeneHHoro benka
An strand RNA polymerase
FrrrrrrrrrrrrrrrirTneErrrtrrrrrrrrerrrnl
ATGACGGATCAGCCGCAAG GBAATTGGCGACATAA
Benok Ui s, sy g o

RNA Transcript P H K

TACTGCCTAGTCGGCGTTCGCCTTAACCGCTGTATT

Matpuunas
nenb

Sense strand

Pennunkaumna (yoBoeHue) TpaHckpunuua (nepenucbiBa



[lpouecc penamnkaumm Ha moaenmn [IHR




[lpouecc TpaHCcKpunumm Ha moaenmn [HR




Moaenb HK

Mpaktnyeckn [k Yorcon u O Kpuk packpeini XMMUYECKYH CTPYKTYpY reHa.

[HK obecneunsaer xpaHeHue, peanu3auu W nepegady HacnegcTBEHHON
uHhopmauumn. Cogepxutca B AAPE, MUTOXOHAPMAX W NNACTMAAX.

4

TpexmepHaa mogenb
NPOCTPaAHCTB :



No. asse  April 25, 1953

oquipment, and to Dr. G. E. R. Deacon and the
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part in making the observations.
‘Y:n(xilako". B., Gerrard, M., and Jovons, W., Phil. Mag., 40, 149
. t-Figgine, M, 8., Mon. Not. Roy. Astro. Soo., i -
Lon‘g'uzea“!{ lggins. M on. N ou. Astro. Soc., Geophys. Supp.
. \‘mh.?r(:s.o%s 8., Woods Hole Papers in Phys. Oceanog. Meteor., 11
SFkman, V. W., Arkiv. Mat. Astron. Fysik. (Stockholm), 2 (11) (1905).

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 considerablo
bicxogionl intorest. -
1

Ht or acid has alroady been
proposod by Pauling and Corey!. They kindly made
thoir manuscript available to us in advance of
publication. heir model consista of three inter-
twined chains, with tho phosphates near the fibre
axis, and the bases on the outside. In our opinion,
this str is isfactory for two reasons :
(1) We bolieve that the material which gives tho
X-ray diagramas is the salt, not the free acid. Without
the acidic hydrogon atoms it is not clear what foroes
would hold the structure together, espocially as the
negativel; charged phosphates near tho axis will
repel each other. (2) Somo of the van dor Waals
distances appoar to be too small.

Another threo-chain structure has also been sug-
gostod by TFraser (in the press). Tn his model the
phosphates are on the outside and tho bases on the
inside, linked together by hydrogen bonds. This
atructure as describod is rather ill-dofined, 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 samo axis (sce diagram). We
have made the usual chemical
assumptions, nnmelz, that each
chain consists of phosphate di-
oster groups joining p-p-deoxy-
ribofuranose residues with 37,57
linkages. "The two chains (but
not their bases) are relatod bi o
dyad porpendicular to the fibre
axia. 13oth chains follow right-
handed helices, but owing to
the dyad the sedquonces of the
atoms in the two chains run
in opposite directions. Each
chain  loosely resembles Fur-
berg’s®* model No. 1; that is,
the bases are on the inside of
ik i ; i the helix ;.nd the phos ha.tosion
AN _faire, 8 RUIely. tho outside. The configuration
1‘;: ';'."'ﬂ;:ﬁ%ol .": %‘;’.‘; of the sugar and tho atoms
Dhate—sugar near it is close to Furberg's
zontal the pairs of ‘standard configuration’, the
bases Ingthechalny  sugar being roughly por 1i

)

OpurnHan nnucbma .YoTcoHa un C
peaaKTopy XypHana «Nature»
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is & residue on each chain every 3-4 A. in the z-direc
tion. We have assumoed an angle of 36° between
adjacent residues in the same chain, so that the
structure ropeats after 10 residues on each chain, that
is, after 34 A. "The distance of a phosphorus atom
from the fibre axis is 10 A. As the phoasphates are on
the outside, cations have casy access to them.

The structure is an open one, and its water content
is rather high. At lower water contents we would
oxpect. the bases to tilt so that the structure could
b more pact

The novel feature of the structure is the mannor
in which the two chains are held togother by the
purine and pyrimidine basos. The plancs of the bases
are perpendicular to the fibro axis. They are joined
togothor in pairs, a single base from one chain being
hydrogen-bonded to a single base from the other
chain, 8o that the two lie side by side with identical
z-co-ordinatos. One of the pair must be a purine and
the other a pyrimidine for bonding to occur. The
hydrogon bonds are made as follows : purine position
1 to {.r rimidine position 1; purine position 6 to
pyrimidine position 6.

If it is assumed that the bases only occur in the
structure in the most plausible tautomoric forms
(that is, with tho koto rather than the enol con-
figurations) it is found that only specific pairs of

can bond together. ‘Thesoe irs are : adenine
(purine) with thymine (pyrimidine), and guanine

(purine) with :‘irtoline (pyrimidine).
n @ther words, if onine forms one member of

a pair, on oither chain, then on theso assumptions
tho other member must bo thymine ; similarly for
guanine and oytosine. The scquence of bases on a
singlo chain does not appear to bo restricted in any
way. © , if onl pocifi irs of bases can be
formed, it follows that if the sequence of bases on
one chain is given, then the sequenco on the other
chain is aut ticall 1 ined

It has been found experimentally®+* that the ratio
of the amounts of adenine to thymine, and the ratio
of guanine Lo cytosine, are always very close to unity
for deoxyribose nucleic acid.

It is probably impossible to build this structure
with a ribose sugar in place of tho deoxyribose, as
the extra oxygen atom would make too close a van
der Wanls contact.

The proviously published X-ray data®® on deoxy-
riboso nucleic acid are insufficient for a rigorous test
of our structure. So far as weo can tell, it is roughly
compatiblo with the expoerimental data, but it must
beo regarded as unproved until it has been checked
againat more exact results. Some of these are given
in the following communications. We weore not aware
of tho details of the results presentod there when we
devised our structure, which rests mainly though not
ontirely on published exporimental data and stereo-
chemical arguments.

Tt has not esgapod our notice that the specific
pairing we have p latod im i ly suggosts o
possible oopying mechanism for the genetic material.

Full details of the structure, including the con-
ditions assumed in building it, together with a sot
of co-ordinates for the atoms, will be publishod
olsewhereo.

We are much indebted to Dr. Jerry Donohue for
constant advice and criticism, especially on inter-
atomioc distances. Weo have also beon stimulated by
" knoyv\odge‘of t.ho_ general nature of the unpublished

N pondi-
O heTics tha'abre aeis  oular to the attachod base. There

P and ideas of Dr. . H. .
Wilkinsg, Dr. R. E. Franklin and their co-workers at

®1953 Nature Publishing Group

D.KpMKa



RpaTKoe U310XKeHne NMCbMa PeaakTopy
KYPHana «Nature»

Mbl xoTenun bbl NpeasoKuTb CTPYKTYPY A5 AE30KCUPUDOOHYK/IEMHOBOM KUCNOTbI (AHK).
Ta CTPYKTYpPa MMEET HOBble PYHKL MM, KOTOPbIE NPeACTaBAAOT 3HAYUTENbHbIN
bruonornyeckmim nHTepec.

CtpyKtypa AHK y*Ke 6bina npeanoxkeHa JlamHycom MNMonnHrom. Ero mogenb coctomnT U3
Tpex CKpy4YeHHbIX ueneu. 1o Hawemy MHEHUI0, 3Ta CTPYKTYpa Heya0B/eTBOpPUTeNbHa.

Mbi Keslaem NPeanoXnTb pagnKaabHO OTIMYAIOLLYIOCA CTPYKTYPY. 3Ta CTPYKTYpa Mmeet
ABe CnupanbHble Lenun, Kaxkaas U3 KoTopbix 06MOTaHa BOKPYr OAHOM U TOM e OcCH.

HoBo# 0COBEHHOCTbIO CTPYKTYPbI ABIAETCA TO, KAKUM 06pasom ABe Lenu yaepuBatoTcs
BMeCTe C MOMOLLLbIO MYPUHOBLIX U MUPUMUANHOBLIX OCHOBaHWA. Bbla0 yCTaHOB/IEHO, UTO
TONbKO OnpeAeneHHble Napbl OCHOBAHMI MOFYT CBA3bIBAaTbCA APYr C APYrom. ITU Napbl:
afAeHuH (NYPUHOBbIN) C TUMUHOM (MMPUMUANHOBBLIM), @ T'yaHWH (MYPUHOBBLIN) C
LMTO3MHOM (MUPUMMNAUHOBBIM). Bbl10 OOHAPYKEHO IKCMEPUMEHTAIbHO, YTO OTHOLLEHUE
afJeHNHA K TUMUHY, U TYaHUHAa K UMTa3nHYy Bceraa o4eHb 6an3Kko K eanHumue ana AHK.

A/T=1 nT/U=1 nnn A=T un I'=4

b3HY/10 OT Hawero BHMMaHMUA, HTO KOHKpPEeTHble CBA3UN YKA3bIBAOT H




[apBapACKUIA
YHuBepcuteT, 1956-1976

® 1956 — cTapwum npenoaasaTenb
® 1958 — aabloHKT-Nnpodeccop

® 1961 — npodeccop

® 3apaya — nNoAaHATb oTaeneHmne buonormmn MapBapaa Ha YPOBEHD,
CpaBHUMbIN C ypoBHem oTaeneHnmn Kantexa n MIT:

1. 3I-§-C9I15e8pVIMEHT Me3enbcoHa-Crtana — noareepKaeHa pennKauma
B

2. M.HupeHbepr — pacwumdpoBaH reHeTUYecknuin Koa B 1961

® PaboTbl 3TUX YYEHbIX NOATBEPAMAN CNPaBeaNNBOCTb CTPYKTYpbl AHK,
Ha KOTOpOM ba3npyeTca BCA COBPEMEHHAA MONEKynApHaa buonorusa

® 18 okTabpa 1962 roga — Hobenesckaa npemmna Nno GpuM3nMonorum u
meanumnHe(.YotcoH, ®.Kpuk, M.YUNKUHC)

ektop nabopatopum B Kona-Cnpunr-Xapbop




[1. YOTCOH - «J/lBOMHaAA cnnpanb

® «/lBoMHaA cnupanb» - aBTobnorpadumyeckas noBecTb, B KOTOpoM YOTCOH
NoApOo6HO PacCcKa3biBaeT O TOM, KaK OH U ero CoaBTOpPbI MPULLAK K STOMY
OTKPbITUIO, 3HAKOMMUT YMUTaTeNA C KKYXHEN» 6ONbLLIOK HaYKW.

® «/[lBonHaA cnupanb» onybankoBaHa B peBpane 1968 r., Ha pycckom - B 1969 .

® 370 caman U3BeCTHAsA HAay4YHO-NONYAAPHAA KHUra B UICTOPUM KaHpa. OHa
npuHecna [xenmcy YOTCOHY HE MEHbLLYIO M3BECTHOCTb, YEM €ro reHuasibHoe
OTKpbITHe. Mpownn gecaTnneTna, a HaydHoe AOCTUXEHMNE YOTCOHA U ero Koaser
He TONbKO He YTPATU/I0 aKTYyaNbHOCTU, HO M MOMOTAEeT COBEPLLATb BCE HOBbIE U
HOBble NMPOpPbIBbl. Beab Tenepb y4eHblie BCEPbE3 PacCyKAatoT O KIOHUPOBAHUN U
nevyeHun 3aboneBaHM Ha reHHOM ypoBHe. Pa3Be Takoe 6b1s10 6bl BO3MOXKHO be3
YoTcoHa, KpnKa u YnnkunHca?

® YyTaeTca NoBecTb, KaK AETEKTUBHbIN poMaH. OTopBaTbCA — HEBO3MOMKHO!




NabopaTtopua Kona-Cnpunr Xap6op (Heto-Mopk)
1968-2007

OAHO M3 BeAYLLMX HayYHbIX YY4peXxaeHUn mmpa
[1.YOTCOH — ncnonHutenbHbin anpektop 1968-2003
[MoyeTHbIN pekTop 2003-2007

HanpaBneHusa nccnenoBaHUA:
1. OHKonormnyeckume 3aboneBaHun

2. [eHeTMuyecKme oCHOBbI NCUXUNYECKUX
3abonesBaHum




[eHOM YenoBeKa

CornacHo UeHTpasibHOW A0rme MONEKYyNApHOU BMONOrMn, OCHOBHAA NpPorpamma
XMMUNYECKMX NPOLECCOB, MPOUCXOAALLMX B I0OOM OopraHmname (B TOm Yucie, B
OpraHmn3me YeNoBeKa), 3anmcaHa B Nocaea0BaTeNIbHOCTU Nap OCHOBAHUM
monekynbl AHK (Hykneotnaos). Ecan nssectHa nocnenoBaTeNbHOCTb Nap 5
OCHOBAHWM, TO OHA PAaCCKAXeT BCe O XMMUYECKMX peaKkumax 1 HacaeaCcTBEHHOMU
MHbopmaunm AaHHOTo BMAA.

B 1986 roay rpynna y4yeHbix B CLUA Hayana paboTy Haa NpoeKTom, no3gHee
Ha3BaHHbIM «[eHOM YesioBeKa».

OdunumanbHO npoekT Havanca B 1990 roay noa pykosoactsom [1xkemmca
YoTcoHa. Ha aty paboTty KoHrpecc CLUA Bblaennn 3 muanmapaa Aonnapos Ha 15
NeT.

Llenbto 3Toro mexxayHapoAHOro Hay4HO-UCC1eA0BaTENbCKOro NPoeKTa bbiNo
onpeaesnieHne Noc/ieA0BaTe/IbHOCTN HYKNeOTMA0B (Nap OCHOBaHMI), KOTOpPble
coctasnatot AHK, n naentnomkauma 20—25 TbiC. reHOB B Y€/I0BEYECKOM
reHome.

26 nioHa 2000 roga Ha npecc—KoHpepeHUMM BbISIO TOPKECTBEHHO 06BABNAEHO,
YTO B pe3ynbTaTe MHOTOJIETHUX YCUINUM BONbLIOIO YNCAA YYEHbIX U OTPOMHOIO
MPOBAHMA 3aKOHYEHA pacluMPpPOBKa reHoMa YenoBeka (TouH -
. HK). _Tak bbin ycnewH



[Tpe3eHTauna KHuru [1.YoTcoHa «W3berante 3aHyACTBAY
JlToHaoH. OkTabpb 2007

N3 BputaHcKoro KypHana «Sunday Time» ot 14 oktabpa 2007 roaa:

> B pycckom nepesoge: OH (YOTCOH) roBOpUT, YTO «FyBOKO yAPYyYeH No nosoay
nepcnekTns APpUKM», MOTOMY YTO «BCA Hallla COUMAIbHAA NOJUTUKAE UCXOANT
N3 TOro, YTO UX UHTENJIEKT HE OTIMYAETCA OT HALLEro, B TO BpeMA KaK Bce
nccneaoBaHMA rOBOPAT, YTO HA CAMOM Je/ie 3TO He TaK, U A 3HAt0, YTO K 3TOM
«bonbHOM» Teme byaeT HenpocTo obpalwatbca». OH xoTen 6bl HAAEATLCA, YTO
BCE /I0AMN PaBHbl, HO CAM BO3Pa*KaeT Ha 3TO, FTOBOPS, YTO «Te, KOMY
NPUXOANN0Cb UMETb €10 C YEPHOKOXUMM PAabOTHMKamMK, yberkaatoTca, 4To
3TO Henpasda». OH roBOPUT, YTO HE AONXKHO ObITb ANCKPUMMHALIMKN HA
OCHOBaHUM LiBETA KOXKM, MOTOMY YTO «Cpeain LBETHbIX eCTb HEMa/I0 OYEHb
OZlaPEHHbIX NHOAEN, HO HE NPOABUraNTE UX, ECZIN OHU HE Npeycnesin Ha
6a3oBom ypoBHe». OH MULLIET, YTO Ky HaC HeT TBepAblX OCHOBaHUMN OXKUAaTb,
4TOObI OKA3a/10Cb, YTO MHTENNEKTYa/IbHbIE CMOCOOHOCTU Nt0AEN,
pa3aeneHHbIX reorpapmyeckm B Npouecce 3BoAUMN, PA3BUIUCD
COBEpPLUEHHO OANHAKOBbIMU. Hallero »xenaHua HagenuTb BCeX paBHbIMMU
BO3MOXHOCTAMM pa3dyma KaK KaKMM-TO BCEOOLIMM Hacegmnem YenoBevyecTBa
HeA0CTaTOYHO A1 TOro, YToObl 3TO Tak M HBblIOY.

Obln BbIHY»KAEH YATU B OTCTaB




Hobenesckaa megan

4 nekadbps 2014 ropga [l. YotcoH npogan
CBOKO HobeneBckyto Megarnb Ha ayKuMoHe
3a 4.8 mmnnuoHa gonnapos.

Y4eHbIn 3a4BUI, YTO peLUM NpoaaTth
CBOIO Harpagy mn3-3a Toro, YTo noaBeprcs
OCTpaKkn3my (rOHEHUIO U MPE3PEHNIO) B
Hay4YHOM cooOLlecTBe. «f YyBCTBOBAI
cebss Hego4YenoBeKOMY.

[Tocne yBOnbHEHUA C NOCTa PyKOBOAUTENS
nadopartopun Kona-CnpuHr Xapbop,
[1.YoTcoHa BbIKMHYNM 3a OOPT KOMMNaHWMN,
rge oH pabotarn, nepecranu npurnawarb
YUTaTb NEKLMK, YTO NIa4YEBHO OTPa3nUIOCh
Ha goxoaax YYEHOro.
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