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CocToAHMe HayKn Ha KoHel 1970x

BE3MKY/1Ibl MPUHUMALOT Y4aCTUE B TPAHCMOPTE BeLlecTB
B KneTke (Palade, 1975)

He BblaeneHbl benku, Heobxoammbie AN OpraHM3aumm
CeKpPEeTOpPHbIX NpoOLLeccoB

HeAoCTaTOYHO OoTpaboTaHbl reHeTUYeckme noaxoabl, B
TOM YMCNEe MOJIEKY/IAPHOIO KIOHMPOBAHUSA

Saccharomyces cerevisiae ceKpeTupyet
rnnkonpoTteunHsbl (Van Rijn, 1972)

VIbTPACTPYKTYPa HEKOTOPbIX BHYTPUKNETOYHbIX
OPraHOUA0B CEKPETOPHOIO LUMKAa MJIEKONUTAOLWMNX
(Linnemans, 1974)



PaboTbl PoTmaHa n LLleKmaHa

* Hayaun nccnenosaHMAa B KoHUe 1970x

°* N3yvyanu
— KaK 0bpa3ytoTca Be3nKybl
— OTKYA,a BEe3UMKY/ibl 3HAIOT, KyAa UATU B KNETKE

— KaK Be3UKY/bl CIMBAKOTCA C APYrMMmu membpaHamm



PaboTbl POTMaHa

bnoxmmmnyeckas MEeTOA0N10TNA
— npouecchbl XXM3HEHHOro nNyTn annaparta lonbaxxu in vitro

— B beckneToyHom cucteme Bblaennn benku, Kotopble
NOMOTra/in Be3UKy/lam OTAENATbCA OT OAHOU MmembpaHbl
M CANBATbCA C APYrou

— NSF* — 6enokK, HeobxoaMMbIN ANA CANAHNA BE3UKYA C
MmembpaHamum

— BblAeNANN 6enKn U3 3KCTPAKTOB K/eTOK
MJIEKOMUTAIOLLMX, 3aParKeHHbIX BUPYCOM, KOTOPbIN
MCMOIb3YEeT CUCTEMY BE3UKYIIPHOro TPaHCNOopPTa

*NSF — N-ethylmaleimide sensitive fusion protein



PaboTbl LHekmaHa

* [eHeTUnYeCcKMn noaxopn,

— MYTAHTHbIE WTaMMbl S. cerevisiae, B KOTOPbIX
cekpeTmpyemble 6enKku He BbIXOANAN U3 KNTETKU

— 23 «CEeKPEeTOopPHbIX reHa», NPOAYKTbl KOTOPbIX
Y4acCTBOBA/IN B Pa3HbIX CTaAUAX TPaHCMeMbpaHHOro
TpaHcnopTa (ognH 13 3Tux reHoB KogmpoBan NSF)



PaboTbl PoTmaHa n LLleKmaHa

* CUCTEMbI BHYTPUKIETOYHOro TpaHCNopTa y
APOXKen U YyenoBeKa yCTPOEHbl OAMHAKOBbLIM
obpasom

* OMNMCa/IN MeXaHU3Mbl CANAHUA BE3UKY/, B KOTOPbIX
6enkn BeanKyn n membpaH y3HatoT Apyr Apyra Kak
«K/IHOY M 3aMOK»



PaboTbl PotTmaHa 1 3toaxoda

* PotmaH 1 3onnHep sbiaennnu 6enkm SNARE*,
B 1993 roay nokasanu, uto SNARE HaxopaTca
N Ha membpaHe Be3nKy/bl, U Ha membpaHe-
MULLEHWN, YTO onpeaenaeTt cyabby Be3mnKybl

e 3toaxod AaBHO paboTtan c benkamu SNARE,
BbIACHSAN UX POJib B BbICBOOOXKAEHUM
HeMpomeamnaTopoB CMHMACAMU

* Schekman «Our work surprisingly converged»
* SNARE — Soluble NSF Attachment Protein REceptor



PaboTbl 3toaxoda

n3y4yan XxonectepuH B nabopatopun bpayHa u lonbalutenHa
(nonyunnn Hobenesckyto npemuto B 1985 roay 3a peuentop JIMHM)

n3y4yas BbICBOOOXKAEHNE HEMPOMEANATOPOB, BblAENUN
K/touyeBble Benkn, KotTopble

— NOCTaBAAKOT BE3UKY/Ibl C HEMPOMEANATOPOM K BHELLHEN
MmembpaHe HEMPOHa

— BbI3bIBAOT C/IMAHUE C CUHANTUYECKOU MembpaHoun noa
NEenNcTBMEM MOHOB KanbL KA

2010 — npemuna Kasau B obnactn HesBponorum (3toaxos, LLennep,
PoTmaH)

2014 — npemua Jlackepa 3a oCHOBOMoO1Aararouime nccneagoBaHmA B
obnactn pyHAaMeHTaNbHbIX MeAULUHCKUX HaykK (LLennep, 3toaxoB)



Nxxenmc PotmaH

228 cTaTteun
37000+ UMTMPOBAHNM

h-index 99

Most cited — 2172, 1863

Panau LLleKmaH

260 cTaTeu
24000+ LNUTMPOBAHUM

h-index 90

Most cited — 1220, 1156

Kpuctuaun 3roaxod

524 ctaTtbu
58000+ LUNUTMPOBAHUM

h-index 134

Most cited — 1620, 1056



Pab6otbl LLlekmaHa: PNAS, 1979

Proc. Natl. Acad. Sci. USA
Vol. 76, No. 4, pp. 1858-1862, April 1979
Cell Biology

Secretion and cell-surface growth are blocked in a temperature-
sensitive mutant of Saccharomyces cerevisiae
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(secretory mutants/vesicles/membrane assembly) /S\O P

PETER NOVICK AND RANDY SCHEKMAN {ﬁ EMS

Department of Biochemistry, University of California, Berkeley, California 94720 ;N JIH NH ——™ ( E "-
Communicated by Daniel E. Koshland, Jr., January 16, 1979 Hat N=

NH

e S. cerevisiae

— wTtamm A137 — sKkcnpeccupyrowmm Kucnyro pocdarasy

— KONNIEKUMOHHbIN wTamm X2180-1A obpabaTbiBann 3%
3TUAMETAHCY/IbPOHATOM, BbI3bIBAKOLWMM aNKUANPOBAHME FYaHMHA

— oTbupann TemnepaTypo-4yBCTBUTE/bHbIE K/IETKW, CEKPETUPYIOLLME KUCAYIO
docPaTasy (bepMeHT, CEKPETMPYIOLMNCA B N/1a3MATUYECKYIO MeMbpaHy)
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BanaHmne Be3anKynsapHoOro TpaHCcnopTa
Ha POCT NAa3mMmaTUHYECKOU MembpaHbl

BcTpauBaHue nepmeasbl cynbdarta
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HaKkonneHune Be3nKyn B KNETKaX MyTaHTHOro wtamma npu 37°

MyTaHTHbIe KnetKku, 37° C, 1 yau

Ve

A

OnKnn
™n 37° C

.. USA 76 (1979) 1861

MyTtaHTHblIe Knetku, 37° C, 3 yaca

MyTaHTHbIe KneTku, 24° C



HakonneHune Kncaom pocdartasol
B BE3MKyNax

HopmanbHbIU reH o
3 AedeKTHbIN reH
Kucnaou pocodarasbl
1862  Cell Biology: Novick and Schekman Proc. Natl. Acad. Sci. USA 76 (1979)

F1G. 7. Thin-section electron micrographs of spheroplasts stained for acid phosphatase activity. Cells were grown in YPD medium, warmed
to 37°C for 2 hr, and processed for electron microscopy. (A) SF 150-5¢; (B) SF 154-10A. The horizontal bar is 0.5 um. Symbols are as described

in the legend to Fig. 6.



Novick, Schekman — PNAS, 1979

* pa3paboTaH reHeTUYeCKnit Noaxos K Usy4yeHuto
CEKPEeTOPHbIX NPOLLECCOB Y APOXKKel

* MPU PECTPUKTUBHOMN TEMNEPATYPE Y CEKPETOPHbIX
MYTaHTOB
— NpeKpalLaeTca geneHune
— HaKan/MBaloTCsA CEKPETOPHbIe BE3UKYbI

* BE3UKY/bl ABNAAIOTCA UHTEpMeAnaTaMu
CeKPEeTOPHbIX MPOLLEeCccoB, MPeKypcopamm
naasmaTuyeckom membpaHbl, UX coaep>KMmoe —
MPEKYpPCOPOM CeKpeTmpyembix 6esKoB



Pab6otbl LLleKkmaHa: 23 reHa
ceKkpetopHoro nytu (Cell, 1980)

Cell, Vol. 21, 205-215, August 1980, Copyright @ 1980 by MIT

Identification of 23 Complementation Groups
Required for Post-translational Events in the
Yeast Secretory Pathway

Peter Novick, Charles Field and Randy Schekman* sis pathways, both in identifying intermediate struc-

Department of Biochemistry tures and in providing biochemical assays for assem-
University of California, Berkeley bly steps (Wood and King, 1979). We believe that a
Berkeley, California 94720 similar approach may be useful in unraveling a eucar-

votic mornhooeneasis nathwav.



23 Genes, 23 Years Later (Cell, 2004)

Table 1. The Function of the Original SEC Genes

Geng Gene Product Function Transport Stage Reference

SECT SNARE binding protein Fusion of secretory vesicles to PM Carr et al., 1999

SEC2 Exchange protein for Secdp Delivery of secretory vesicles to PM Walch-Solimena et al., 1997

SEC3 Companent of exocyst Tethering of secretory vesicles 1o PM TerBush et al., 1996
complex

SEC4 Rab GTPase Delivery of sacretory vesicles to PM Salminen and Novick, 1887

SECS Component of exocyst Tethering of secretory vesicles to PM TerBush at al., 1996
complex

SECE Component of exocyst Tethering of secretory vesicles to PM TerBush et al., 1996
complex

SECT Exchange protein for Arf Vesicle budding from Golgi Sata et al., 1998

SECE Gomponent of exocyst Tethering of secretory vesicles to PM TerBush et al., 1996
complex

SECS t-SNARE Fusion of secretory vesicles to PM Brennwald at al,, 1994

SEC10 Component of exocyst Tethering of secretory vesicles to PM TerBush et al., 1996
complax

SEC11 Component of signal Exit of certain proteins from ER Béhni et al., 1988
peptidase

SEC12 Exchange protein for Sarip Vesicle budding from ER Barlowe and Schekman, 1993

SEC13 Component of COP Il coat Vesicle budding from ER Barlowe et al., 1994

SEC14 PI/PC transfer protein Vesicle budding from Golgi Bankaitis et al., 1980

SECT5 Component of exocyst Tethering of secretory vesicles to PM TerBush et al., 1996
complax

SEC16 Scaffold protein at ER exit site Vesicle budding from ER Espenshade et al., 1995

SEC17 SMARE recycling, a-SNAP Vesicle fusion, multiple stages Griff et al., 1992

SEC18 SNARE recycling, NSF Vesicle fusion, multiple stages Wilson et al., 1889

SEC19 Rab recycling, GD! Vasicle delivery, multiple stages Garrett et al., 1994

SEC20 Component of tethering Tethering of Golgl to ER vesicles Lewis et al., 1997
complex

SEC21 Component of COP | coat Budding of Golgi to ER vesicles Hosobuchi et al., 1992

SEC22 v-SNARE Fusion of ER to Golgi vesicles Lian et al., 1994

SEC23 Sarl GTPase activating Vesicle budding from ER Yoshihisa et al., 1993; Barlowe

protein; component of COP |l
coat

et al., 1994
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Figure 1, Density Gradient Separation of seci-1 and X2180 Cells

SF150-5C and X2180-1A cells werg grown In YPD madium at 25"C.
After 3 hr at 37°C, the cells were sedimented, washed and resus-
pended in 1 ml of water, Cell aliguots were mixed (49.5 Agco units of
X2180 and 0.5 Asco unit of SF150-5C) and sedimented on a Ludox
gradient. Fractions were collected and diluted 10* fold, and 0.1 ml
portions were spread on minimal medium (7 mM phosphate) agar
plates. Colonies formed after 2 days at room temperature were
stained for acid phosphatase activity (Hansche at al., 1978), Heavy
stippling represants the phosphatase-constitutive ( pho80) sect col-
onies (SF150-5C); light stippling represents phosphatase-repressed
colonies (X2180).



Pab6otbl LUekmaHa: Cell, 1990

Cell, Vol. 61, 723-733, May 18, 1990, Copyright © 1990 by Cell Press

Distinct Sets of SEC Genes Govern
Transport Vesicle Formation and Fusion
Early in the Secretory Pathway

Chris A. Kaiser and Randy Schekman
Department of Molecular and Cell Biology
Division of Biochemistry and Molecular Biology
University of California

Berkeley, California 94720

Thus, ER to Golgi transport may
lar to the vesicle-mediated proc
transport between Golgi cistern:
idea that carrier vesicles mediate
ganelles is attractive in its simg
mechanisms for ER to Golgi tran
the available data. Tubular con



HakonneHue npealleCTBEHHUKOB BE3UKYI

s;c17, secl8,sec22




KonnyectBeHHbIN aHANN3 ManblX BE3UKVY/I

Table 1. 50 nm Vesicle Accumulation after 1 hr at 37°C

— secl?7, secl8, sec22 — Il rpynna

sec20, sec21 — npomerKyTo4HaA rpynna

— secl2, secl3, secl6,sec23 — | rpynna
obpasoBaHue Be3UKYN

Strain Allele Vesicles per um? of Cell Volume
RSY269 sec?7-1(37°C) 6198 =18 |

ASY269  sec!?-1(17°C) 13.0 + 0.8

RSY387 sec17-2(37°C) 585 = 34

RSY271 seci8-1(37°C) 479 + 34

RSY319  sec78-2(37°C) 410+ 25

RSY319  secr82(17°C) 122 + 16 CAnAHUNE BE3UKY/
RSY321  sec22-1(37°C) 385 x 26

RSY279  sec22-3(37°C) 553 + 3.0 _

RSY277  sec21-1(37°C) 222 + 15

RSY275 sec20-1(37/°C) 174 £ 1.2

RSY255 SECT (37°C) 7.7 = 07

RSY255 SEC* (17°C) 11.3 08 _

RSY309 secr2-1(37°C) 59 x 06

RSY263 sec12.4(37°C) 7.3 = 0.9

RSY265 sec13-1(37°C) 78+ 0.7

RSY313  sec13-3(37°C) 6.4 £ 0.8

RSY317  sec16-1 (37°C) 9.8 = 1.1

RSY261  sec23-1(37°C) 116 = 1.2

Vesicle density values are given as mean = standard error of the
maan. Tha standard error is the sample standard deviation divided by
the square root of the sample size (n = 32).




BanaHmne Hrmbutopa cnHtesa 6enkKa
Ha HaKOMNJIeHUEe BEe3UKYAN

LUKOreKcummny,



B3aumopgeucreme mexay

MYTaLMAMU CEKPETOPHbIX FEHOB

Table 3, Growth of Double Mutants at 24°C

sect3-1 sec16-1 seci7y-1 seci8-1 sec20-1 sec2i-1 sec22-1 sec23-1
seci2-1 - - + + + + + +
sec13-1 - + + + + + -
sec16-1 + + + + + -
sect17-1 - + + + +
sec18-1 + + + +
sec20-1 + + +
sec21-1 + +
sec22-3 +

~: double mutant does not form a visible colony after 5 days at 24°C. +: double mutant grows as well as wild type at 24°C.

secl2, secl3, secl6, sec23 — | rpynna (o6pa3oBaHue Be3nKyn)

secl?7, secl8 — Il rpynna (cAanaHue Be3nkyn)



KombuHauunm netanbHbIX reHOB
6bnroKnpyloT TpaHcnopTt 6enkos
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Figure 4. Certain Combinations of sec Mutations Block Transport of Carboxypeptidase Y from the ER at 25°C



Kaiser, Schekman — Cell, 1990:
nocpegHUKn mexxay 3P u Al

12 reHOB, NPOAYKTbl KOTOPbIX BAUAIOT HA TPaHCNOPT
mexay P n Al

KnaccudumumpoBaHbl 9 reHoOB Mo poan B 06pasoBaHUM U
CANAHUN MPEKYPCOPOB BE3UKY/

reHbl secl2, secl3, secl6, sec23 tpebytotca ana
06pa3oBaHMA BE3MKY/, HAKANANBAKOLWMXCA B MyTaHTaXx
secl?/, secl8, sec22

NPy HENEPMMUCCMBHOWN TEMNEPATYpPE B KNETKAX
MyTaHTOB secl/, secl8, sec22 HakanaueatoTca 50-Hm
Be3MKy/bl, nponcxoaawme ns P

romosior secl8 mnekonuTtarowmx NPUHMMaET ydacTue B
TpaHCcnopTe mexAay uncrepHamum Al, sHooumnTose, a
TaKKe B TpaHcnopTte oT 9P (Potman)



Kaiser, Schekman — Cell, 1990:
B3aMMOAEUCTBUA MeXay reHamm
SEC T*5'“'#[| H'ﬁ 00{:3 SEC 17—18

—il-f:'* -

Nucleus E’R = 22

Transport

vesicles
/ Golgi




Kaiser, Schekman — Cell, 1990:
dYHKUMN NPOAYKTOB reHOB sec — AaHHble PoTmaHa

e B TpaHcnopTe 6enKkosB mexay umcrepHamm Al
MNEeKOoNUTaLWMX NPUHUMAIOT Yy4acTUe Be3UKY/ibl CXOAHOTO
pasmepa — 50 Hm

e cnausaHue Be3unKya Al ¢ nnasmaTtnyeckom membpaHowm
npoucxoamnT in vitro B ABe CTaanmn

— MHrMbupoBaHMe NepBon CTaanm NPUBOAMUT K HAKOMNNEHUIO
BE3UKY/1, HE MOKPbITbIX KNAaTPUHOM

— HENOKPbITble BE3UKY/bl 06pa3ytoTca n Ha bonee Nno3aHen cTtagum,
ecnn uHaktTnsmposaH NSF
* secl8 asnaetca romosnorom NSF
— NSF B3aumopeunctayet ¢c 6enkom SNAP
— secl7 asnaetca romonorom SNAP n B3aumogencrayert ¢ secl8



NMyéankaumm PormaHa: Cell, 1984

Cell, Vol. 39, 405-416, Decernber 1984 (Parl 1), Copyright & 1984 by MIT (092-G674/84/120405-12 $02.00/0

Reconstitution of the Transport of Protein between
Successive Compartments of the Golgi Measured by
the Coupled Incorporation of N-Acetylglucosamine

William E. Balch, William G. Dunphy, essentially intact (Fleischer, 1974) and because it is spe-
William A. Braell, and James E. Rothman cialized for protein transport (Farquhar and Palade, 1981;
Lepartment of Biochemistry Hothman, 19871; Tartakoff, 1982). Thus membrane com-
Stanford University School of Medicine ponents needed for transport should be especially con-
Stanford, California 94305 centrated in Golgi fractions. In addition, the actions of the

series of glycosyliransferases present in the sequential

mieternan of tha otarlk offar a readv maans o maasora tha



Rothman (Cell, 1984): BBepaeHune

e B B6eckNeTo4YHbIX CUCTEMAX MOTYT ObITb U3Y4YEHbI
npouecchl
— OTMOYKOBbIBAHMA BE3UKYN OT mMembpaH

— TpaHCNOpPTa onpeaeneHHbIx benkos (Nnpobnema
COPTUPOBKM Benkos)

— C/IMAHUA BE3UKYA C onpeaesieHHbIMU membpaHamu
(npobnema copTUPOBKU BE3UKYN)



Ucnonb3oBaHue MYTAHTOB MO reHy
N-aueTuarniokosamuH TpaHcdepasbl |

“DONOR"” GOLGI-CONTAINING FRACTION “ACCEPTOR" GOLGI-CONTAINING FRACTION

FROM VSV-INFECTED 15B MUTANT FROM UNINFECTED WILD-TYPE CELLS
COOH COOH
; g

ATP

GlcNAc Tr'ase ACCEPTOR
Ve i COMPARTMENT
UDP- UDP
CYTOSOL
DONOR VSV G
COMFARTMENT PROTEIN
: = NHZ

COOH ( )

Figure 1. Assay for Transport of a Prolein between Successive Golgi Compariments In Vitro, Based on a Transport-Coupled Glycosylation
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Ycnosua GIcNAc-ranko3snanposaHusa

Table 3. Summary of Requirements of the Cell-Free System

H-GleNAC
Incorporated into G

Incubation Condition Frotein®

1. Complete [1]

2. — triphosphates and regenerating system 0.01

3. = cytosol 0.01

4, — VYSV15B donor fraction 0.01

9. — Wild-type Golgi fraction 0.03

6. — Wildtype Golgi fraction, + Golgi fraction 0.02

from uninfectad 158
[ = Mg™ 0.02

8. + EDTA 0.03
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Rothman (Cell, 1984): Obcy>kaeHune

* MEeTOAMKa NO3BOJIAET YCTAHOBUTb UCTOYHMUK
rnnkonpotenaa B Al, uameputb 3dPeKTUBHOCTb
TpaHCNOpPTa MeXAY UUCTEPHAMM

* aHanus in vitro cneyndpunyeH nmeHHo ana Al

— [IMKONPOTENAbl N1a3MaTUYECKOU MeMbpaHbl, SHO0COM,
3P — He rmMKnKo3nAnpyLoTCA B 3TON CUCTEME

— AOHOPHAaA aKTUBHOCTb PacClnosiaraetTCA To/ibkoO B N\EN\6paHaX
Al

— Cy6CTpaTOM ABNAETCA CBEH(ECMHTe3MpOBaHHbIl7’I nonnnenTna

— NEepPeHOoC B C/ieayoLLyo membpaHy KNeTOK MyTaHTHOTO
LUTaMMa /N Vivo AenaeT HEBO3MOXKHbIM MUKO3UINPOBaHMeE
B KNI€TKAX ANKOro Tuna in vitro



Rothman (Cell, 1984): Bo3moKHble
MeXaHU3Mbl

* [JIMKONPOTENA, MNKO3UANPYEMDIN in Vitro, COaepPKUTCS
B LMCTEPHAX UM B BE3UKY/IAX, KOTOPbIE yKe
OTNOYKOBAJ/INCb OT LUCTEPH B XO4€e romoreHmn3aumm?

— €C/IU [/IMKONPOTENA, COAEPKNTCA B BE3UKYNAX, 3HAUYUT
BbIiB/IEH NPOLLECC CANAHUA BE3UKYIbl U membpaHbl AT

— eC/In TIinKkonpoTena coaeprnUTcAa B LUCTEPHAX, TO BblAB/IEH
npouecc oTNnoYKoBbiBaHUA U Nocanegyrouiero CaimaHnUA
* MUMeeT I MeCTO MpAMOE CeIeKTUBHOE CAUAHNE MeXKay
onpeaeneHHbiMu unctepHamm Al MyTaHTHOrO LUTaMMa
M ANKOro Tmna?



SNAP receptors implicated in vesicle
targeting and fusion | NJ

Thomas Soliner, Sidney W. Whiteheart, Michael Brunner,
Hediye Erdjument-Bromage, Scott Geromanos,
Paul Tempst & James E. Rothman O

Rockefeller Research Laboratory, Memorial Sloan-Kettering Cancer Center, 1275 York Avenue, New York, New York 10021, USA

N-3Tunmaneup

NSF — 6enokK camsaHuma, 4yBCTBUTENbHbIN K N-aTUAManeunay,
TeTpamep (MoHomepbl 76 K[a)

NSF BocCTaHaB/AMBaeT TPAHCNOPT MmexxAay unctrepHamm Al

B OECK/IeTOYHOM cUcTeme

B oTcyTcTBME NSF Be3nKy/ibl HaKanNIMBAKTCA Ha NOBEPXHOCTU
aKUenTopHOU membpaHbl

romonor NSF apoxxen 3akoanpoBaH reHom SEC18 (LLiekman),
NPOAYKT KOTOporo moxet 3amewatb NSF in vitro

NSF TpebytoTca A40NONHUTENbHbIE UUTONa3MaTUYECKMe GaKTopbl —
a, B, n yYSNAP. SEC17 asnaetca romonorom a-SNAP



BbiaeneHue peuentopos SNAP (SNARE)
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Anti-Myc epitope
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Mpenapatbl SNAP n SNAPE 13 mosra 6biKa

Syntaxin B
LSEDVEQVEE N

s HisAILAAPNPDEE ||
TTTNEELEDMLESGE 1
LAIFDDIK 1|
TEQEL{EMLTADI,
KFVEVMTEYNAITIO)

Syntaxin A
sxFOSIEQEEGIL . .
AFIDKISENVEEWVE Il
FMOEFFEQVEEL . . .
ATTSESLE ...

v HDMFMDMAMLVE | |

+SNAP
u-SNAP

SNAP-25

HMALD MIGNEIDTONR 1
VVDEREQMAIS . ..
TLVMLDEQGEQLD VEEGMN

VAMP/Synaptobrevin-2

A NVDREVLIE DOk Il
ADALQAGASDFETSAA .
RLOCTOADVDEY VI MR 1l
LOQTQAQVDEVVDIME ||
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Pe3ynbtaTtbl — BblaeneHbl SNARE

Transport Target
vesicle membrane

4 20S

A particle

| v-SNARE #

\ ] — |t-SNARE
N y

b -

| V-SNARE m ?'
cMHanTo6peBuHb

™,

o

205
particle

'1-SNARE

CMHTAKCUHDI

— SNARE npuHumatoT yyactme B
obpa3zoBaHmm 20S yacTuubl

— SNAP-25 obHapyeH B
npecMHanTu4Yecknx membpaHax

— VAMP/cuHanto6peBuH
3aKpenneH B membpaHax
CUHANTUYECKNX BE3UKYN U
Heobxoaum ANa CANAHUSA
CMHANTUYECKUX BE3UKY/

— CUHTAKCHUH COCpeaoToO4EH B 30HE
BE3NKRYN U KaJZibLUUNEBDbLIX KaHA/10B



Griff, Schekman, Rothman, Kaiser —
Journal of Biological Chemistry, 1992
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The Yeast SEC17 Gene Product Is Functionally Equivalent to
Mammalian «-SNAP Protein*

(Received for publication, December 2, 1991)

Irene C. Griff{§, Randy Schekman9, James E. Rothman§, and Chris A. Kaiser{|**

From the § Program of Cellular Biophysics and Biochemistry, Sloan Kettering Institute, New York, New York 10021, the
¥Department of Molecular Biology, Princeton University, Princeton, New Jersey 08544, the YDepartment of Molecular and Cell
Biology and Howard Hughes Medical Institute, University of California, Berkeley, California 94720, and the || Department of
Biology, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139

* [lpoayKTt reHa SEC17 S. cerevisiae nmeeTt
TaKue e buoxmmmnyeckme cBOMUCTBA,
Kak 6enok a-SNAP maekonuTtatoLwmx

* B 3KcTpaKTax ApoxKen 6enok Secl7 ceasbiBaeT benok
Sec18 (romonor NSF) B cooTHoweHun 1 K 1.



Pabotbl 3toaxoda — Nature, 1990

Phospholipid binding by a synaptic
vesicle protein homologous to the
regulatory region of protein
kinase C

Mark S. Perin*, Victor A. Friedf, Gregory A. Mignery*},
Reinhard Jahn§ & Thomas C. Siidhof*i||

* Howard Hughes Medical Institute and & Department of Molecular Genetics,
University of Texas Southwestern Medical Center, Dallas,

Texas 75235, USA

T St Jude Children's Research Hospital, Department of Biochemistry,
Memphis, Tennessee 38101, USA

§ MPI fur Psychiatrie, Abteilung Neurochemie,

8033 Planegg-Martinsried, FRG



KnoHuposaHue 6enka p65
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[omosiorma p65 u
perynAatopHoro aomeHa PKC

p65 p65

C DEF |ABI|CDEF

—110

—47'9
— 33 X
_242

— 16
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AHanun3 cpoacrtea po65

TABLE 1 Inhibition by lipids of haemagglutination by recombinant p&5

Minimal
inhibitory
Compound concentration
Phosphatidylserine 04 pM=0 4
Phosphatidylinositol 06 pM£0.2 4
Sulphatides 04 puMx0 4
Phosphatidylglycerol 04 pM+0 4
Trisialoganglioside (GT1b) 09 pM=05 7
Disialoganglioside (GD1) 39 uM=14 4
Monosialoganglioside (GM3) 7T8uM£27 4
Monosialoganglioside (GM2) 34 uM+16.0 4
Monosialoganglioside (GM1) 19 uM £ 8.0 5
~ Lysophosphatidylserine 00 tME0 4
Lysophosphatidylinositol =200 puM 4
Lysophosphatidylglycerol =200 uM 4
Lysosulphatides =200 uM 4
Phosphatidylethanolamine/ =200 uM 4
phosphatidylcholine
Diacylglycerol =200 uM 4
Cerebrosides =200 uM 4
Oleic acid =100 pM 4



Sudhof — Nature, 1993

Synaptic vesicle fusion
complex contains
unc-18 homologue
bound to syntaxin

Yutaka Hata™t, Clive A. Slaughter”
& Thomas C. Siudhof* {1

* Howard Hughes Medical Institute and T Department of Molecular
Genetics, University of Texas Southwestern Medical School, Dallas,
Texas 75235, USA




BbiaeneHue u onucaHme benka

cneuud. cBA3blBaeT
ankoar CUHTAKCUH
a b
L|F |WI|E1|E2]|E3 i|E4
Affinity matrix | Glu.-Aga. | GST |GST-Synt JGST-Neu
[Brainhomogonate + | =] 4| - + | =14+ | -
116 — M 18
2 66— J— < = 116 —
= 45— GST-Synt 7, 66— _, Munc-18
X 31— = -
N - o

—GST-Neu 1

-- —~GST

- w 56— En ' - —~GST-Synt
. % 31 == — e
7— S - gye—a
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JPPEeKTbl IMTraHAOB

obpaboTka N-atTunmanengom

M, x 107

Additions
Ca?+
16—
66 —
E
X 31
¥ 22
7
d
GST &+
20s 378 788 s | + +
b VoY v QSTémt | | | | 2 x =
L4 5 67 89 10111213 141516 . GST-SNAP + | + +
66— | GST-Syt | + | + +
45— Syntaxin Y ) —
22— =

L 4 567 89111121314 15 16

e
Munc-18
L4 56 789101 14 1516
66— Syntaxin
45— Munc-18



Sudhof — Nature, 1993: 3aknroueHue
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synaptic
vesicle

core SNARE complex

synaptobrevin
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3TO PpaHTaCTUYECKasa UCTopuA, 3a OTHOCUTENBHO
KopoTKoe Bpema, 25-30 net, mbl NpoLwan nyTb OT
NO/IHOIMO He3HaHMA TOro, Kak NPonucCxoaunT
TPAHCNOPT NPM NOMOLLUM MeMBPAHHbIX BE3UKY
N0 NOHUMAHMA TOro, Kakme 6enKn B aTom
YY4aCTBYHOT U KaK MMEHHO 3TO NPOUCXoauT.

9TU Tpoe caenanm camblie-camble BaXKHble
OTKpPbITUA.

Bunbam BukHep, buoxmmunk ns Hoto femniwinpa

We have three scientists who were marching to

their own drummer, scientifically
Science, 2013



