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Using Gene Trap Screen to Indentify Develop-
mentally Regulated Genes in Mammals. Zeng
Yiging, Sun Fangzhen ( Institute of Develop-
mental Biology, Chinese Academy of Sciences,
Beijing 100080, China).

Abstract ES cells are early embryo-derived
multipotential cells that can be genetically
manipulated in tissue culture. Thus genetic mod-
ification can be introduced into the gene pool by

injecting transfected ES cells into blastocysts.

The unique advantage that ES cells offer is that

SHERETF R AHTRIR

they can.be screened in culture for rare genetic
events prior to germline transmission and
the desired genetic mutant can be produced.
Recently, genes which are involved in mouse
development can be identified using gene trap
vectors in combination with ES cells. This new
approach is very efficient for studying gene
expression pattern during embryogenesis.

Key words ES cells, gene trap, developmen-
tally regulated genes
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ME ZHREKEFEARENSESREKEFHARMGARFANBRSSHED. CfEsSm L
SREAX, BEEXAEAR=EARE. REXBXBNANES, FIRALEOMBESHE, #
HTHOSRTE; HFEBETERERKATREFESHIORMA.

X@iT THAEKETRE, %H, 5%, RS

BT e TRAMREF (cytokine) . H4H
/& (interleukin), BEHME T (clony-
stimulating factor) FXM MY EKMAE. &
HKEFHEEANEZKR, EHRIZKERE
T BRAERKETRZERN FXER T
MMEARXBRS. BERERNTE. E5
REBMBREREFST TFAEYMERARFERB T
A, ERERETFEZEMNTRIGE M RIERR
B. HRIEZSZH T 90 ZFHEKE TFZEH
oI

AR ZRAERKEFRZEBRBEEEGH 1
REED, ENESH LSRRI B IKS
AR B R 4 Y B I T X B Y 2
BEIX; MERERNELEBREX M, XEH
TR X —#E. XEREARE KSR
BT ZESEHKE. BERNARSEFE
HMEBEE AR, RITEZREKEFZES 8

RASEECSHBENENZENRAAEE
B 4 B AR KK i — 4
RIMTFEE. BERFOMBAZE, £/57
EMTFOHBAZER, ENLZEBEREKM
TNFR&EREK. FTHKELASE, iEjl
ERBRERKEFRZENER . DIREM T FH
BE—LR.

1 BEREOHBIRG

XEBREHANAWEREKBEFZAER
. HRCEWAIYFEAT 50 BHEBER
MEAHKE (TK) Z&, BT —&4KEF
in EGF. FGF., NGF. PDGF % i i 3 # 4b,
TE—BEMELUMERED. RIRKESS
RARES, FEHCSN2BRTES 14 HA
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FE kT AC), 1 8 THPJLERKH
TK B Z kL FEELWRFE.
XEZESFHESRERNEG TK 41
B, XBKA250 /M EERHHEX, 62
B3 AEINRTFHRE. HPEE M
Gly-X-Gly-X-X-Gly-X (15~20) -Lys F ¥

MT Mg /ATP &L 5 Tz — e
His-Arg-Asp-Leu-Ala-Ala-Arg-Asn ¥ i, T 1k
XE, HFH Asp AIRBRZ LR E. XM T
XEZERIX PG, MEEREH
EEFEFY., MHEEHEED FN-TEX
JF5| % 89 B U1 Th BB 5 R 1 2 .

%1 SRERKEFRENERAR

%5 FELR FEAR SFEME S
IGF B kg ¥ Ins-R, IGF-T -R MU (), FUSFFEA c EEE S Cys, Ins REH 3
4 FN- I g5+
BER EGF Z#FiK EGF-R, ErbB2, ErbB3, ErbB4 WL, lRAEH T ERARR.E & Cys (ISR
EHO¥  FGFZHKHE  FGFR-1,FGFR-2,FGFR-3,FGFR-4  Hiff, HMISMH 2~3 4 Ig BEW, 356 1 + FN- I &#
[ 341 PDGF %4k ¥ % PDGF-R(q, ), SCF-R, MCSF-R B BSNE 7 N(VEGF-R, Flk-1)Z 5 M (H B R ) g
2 VEGF-R, Flk-1 B
WBERET  NGFR(TrkA), TrkB, TrkC B, NGFR MISME Leu BRI, HH 2 4 g EEW
R K&K
#/FER [ RREKE  TGFER-1,BMPR-1A, I B, WM Cys BEH, RAEME R GS 4
BEE W ActR-1 A, I BOEL R 32 H)
Bk  DAREKE  TGFR-I,BMPR-1I,AcR-1I HAME Cys B, AR EE S Ser M1 The WEE
33§ 1 GH-R,PRL-R(EA B2 k) PEE RSNEHRE FN-T & H, 4 MRSFH Cys RE,
RAXKIE EPO-R, GCSF-R RALEEEA 1~ WSXWS & (GH-R £ WSXWS)
wlL#E IL-3RERE  IL3-R, ILS-R, GMCSF-R $tH B W, B [F L (IL3-R & 8 MMESFH Cys)
BRIE IL-6 X HE  IL6-R,IL11-R, CNTF-R,LIF-R 3EF gpl30, HAlF] E(IL6-RTA 1 4 Ig HEEHM)
IL-2 #&EFEK  IL2-R(q,B), IL4-R, IL7-R A IL2-R-vc TE, HALR L(IL7-R BHE 2 4 Cys)
FHRBERE IFNo/BR, IFNY-R, ILIO-R HAMNX A 8 MMRSFH Cys BE, (EF WSXWS %#
TNF #{k TNFR(p55, p75), LNGFR A EKLY 160 M EREMN Cys EERX, W[4 A 3~4
ik ¥ & 1 CD40, CD30, Fas TEERR

EH AR ETHRRINE 4 NMRTH Cys R E, RAEBIKA 1 1 WSXWS Z5Hy.

BT ESERHEETHEY T, TKEKRZ
B ESHEIVHEERERE. —RIAN, K
BEGRIXEZHRE, ZERBIXNHEEE
A, SIERGENREKE EHTH, BE, F
ERERACHZE-REESY. WA MH
HREENZERAKEX, X4E0FRHTX
BERR AL T 2R BLUIEAY. ZHRHERL
Ei, BRESESINNR. ERLELEY
R A D 4 T R A SR T (9
fremibEtl, NMEEKEFEEHNESE
Y EMEMRY, 2—RANRBEBKRNE R
BAEANBA.

HEr {3 A E# 8 SRR b2 T3 3he.
A] RE A B AR T 3R B 3% 1 A 5 A B K A K B 1

%, BERILEERUNFAEGZESFRER
MALTE; AT RE R RS M B R 89 BN
XEFFHAAGHMBEEEMHER. BRL
AR S MRS XARFH Tyr £, HEZRXK
HEEHBEEX M Tyr L.

BHEREH30 LM TK WRAKRYREE
AR EMEARSR=2. a. TEIHRL
HEHATIEAGEE, WBEE Cy (PLC
¥)\ ras GTP BB iEEE H (rasGAP). BEf5EE
WIRE-3-3 B8 (PBK). REAREOBRRILE
(PTP) %; b. — S FHEALEEMER DT
(adaptor) FI#EIHE H (docking protein), I
Grb2. IRS-1%; c. —¥S5RMARERE
HMESHWEL, WK TEB (tensin) MERE



- 202 - MR E5ENHERR

Prog. Biochem. Biophys. 1996; 23 (3)

HH (cortactin). JLFHEXLE TK WK
THEHE1~2 MEEH Src RERX-2 (SH2)
/3 EE Src FMEX-3 (SH3) 4, Mt
BREAB—HEYWEHLETER pleckstrin = I
X (PH) R4H. REEmamEd, EY
EATH X SH2, SH3 R Bl EH B
BRI, HaRthrs5ZERABERIL
EMBREARIE (FAHEERN3~6 MR
i) fIEE ProWIRE S .

ARE TK KRN Z R A BERILTE
I BEBRBEEEMAAE, XEFH TKE
THRWEKEFEOIEEN —NMEEER. W
PDGF B Z A& ER X Fh iy 8 1> Bg & BR 7R A B¢ R
fbiEE A NFTE R 8 M ARMEYE
HY. RAEE TK KHESBIELE, TR
AEIWESEE&. o PLCy #iEtkE, ®[™
ERTAEE B H A =R, 25E
{LEE B C A1 Ca®" ;5 rasGAP BTG AT 7
B ras W B&. ras TR N DT 42 5 & Raf-1,
R4 NFELEOWMEHE (MAPKK)., &
SRFIENE O ¥E (MAPK), MAPK W[ {E
HEFHEFHEAEZN, ATEHRNEE
pim-1, c-fos. c-myc BFEE0. X %:E 8K H AT
EEERKZH TK REZEFRH.

2 #/HABREBCHBEZSE

XRIL SR ANE R ZEEE, EXRH
PR LAY I B EREMTAZ
BREHAR (F1). X—ZEREEYHENE
R#EZ TGF R RN M R, & TGFB. &
g, FEESKEEH (BMP) %, EiMX
Hoh TGFR 2 BRE". EiHRIMRR
W, YRHTESFHLS; HEET Cys BEE
X. ZEMRIMTEMEHE KL 9 M EEMRE
HLH Cys &, RFFFH Cys-Cys-X (4~
5) Cys-Asn; MM B /7 @B E QO K
(STK) Xi. DAEZESTHK K, HR
SR Cys & LIFEE 6~9 AR Cys R,
A KR ERE —NE S Thr il Ser ¥ B
B; I1RZESFRMRTEST T8 ZH&,

KIS Cys & EFAE 7 1 REIBEERSFHY Cys 7
2 KRAEBERXE —1THERTH Ser-Gly-
Ser-Gly-Ser-Gly FF5 (GS&i#).
XTFREZEMESHEIFFMEL, L
TGF B A B RARAMBEE S = AN,
TGF B A=2%4&, 23Kz 1. 0. MBF
. MAZEHREARE, CRESSHE
i# TGF pREF, HAEEZERES. I
B, THAZRBREEHESSTRE, B2H7F
ERHBEEE, —EETGFRESHS
FiR—ARA . HEAN, TGF B R&EM{EEH
SEEIAMIAZERNR_BEESH.
IR %R TGF pHRRZE, ERARA
MRHE STK EHEMZE. TGF pERAELE &3
I AZEE, 8182k I RZEHTH
RE, BRI AZK-TRZE-TGFRES
Y. MR STK WEEN I MZHEMN GSEM
) Ser RELTBEMA, MMEMRT I RZEZ
Ry STK MEE® . FERRMRNEDEA
THHERL, FRESEEIRA. FFRE
FEIL B2 AF BMP 240, TRMIRE
EHHR _REMEFSHSHOGRELR.

3 BEmZFERE

XEENHEBRRKHZFERE. HTEN
WECEE RAMEF, XHAVAREFZEE
Kik. ERZESFHEHTREERTER
SRR, BIEZEM T RA N LREH B AR
FE®HGF, BEMNSREAS LRI (&
1). ENMIEESHFFLERRS 4 MRTFH
Cys F 2 DL B i #hif R X ) Trp-Ser-X-Trp-Ser
fF 3 (WSXWS %5 #); WEHEKFE,
WSXWS 25 FF B> Ser 4 B 1S F JLF 433
F, FRH AGC 1 AGT, XEEKHTHMEE
WSXWS %5+ # | B I FFIE .

XEZEMBRNERAEEOHBX, BE
AL EXEREAAHUE. MEERKBHZ
RIFEXPEIATES Pro ) “& 17 &4,
HARSFF ] 4 Al-Ar-Pro-X-Al-Pro-X-Pro % Ar-
X-X-X-Al-Pro-X-Pro (Al MR & EBR, Ar
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NEEREAER). RANMNEER T ZEMH
BERMBAEZ2BIEH (mitogenesis) % V] 4
%, s, BRNER—-NEE S,
ATREME, BRAIXREAESEAK
MR, FIAXRZENAREFHERR
BRRANEVEGAZRET SR ABRBER
. B EERE, ANERXKZEEHEAE
RESMEAREARBRILYENTEERNE
- BXAFS. BEE, XFRBEAEREL
IR 256 I 1E L JAK & A BB 5 %
MEIMAI . JAK ZRMH—XFHURAR
FEHME, HoTEN120~140 ku, AE1E
o] SH2 B¢ SH3 454, &% B8 e
LM, HpRmMEWEERE ELEEY
BREAREOME, MEAWRWEHERZ LA
BILEE T LR AR E, WRER A M,
HIgEm A#E. BWELKA T WA JAK
KRR, ENAREEARHBRE 732
. BEHRENH, S5JIAKESHERMALA
BEX A “f& 17 gt
| MFEKMEZERTE (BT HEZHK),
R aEsIEZEM_RAEL, SE2HK
B P AL BR IX X JAK2 B B $CEE /Y 3% 0 17 1898,
HERESARK-ZEISYLE. JAK2 L H
SRR ST XA EE O MEs st
B/BLIEL, WMXtRAEYEBMZES 7L
R, YTETENZTERESE, HRLE
R, BEEEETHMIGE2~3 M JAK £4,
ENSZEEERERESY.
EERERHAELRRLT —RFHERE
T, RAGESHS FHHERIHIET (signal
transducer and activator of transcription,
STAT), EfMIFIHARE FHESANZEKE
HEBRFAREZEA, ANTATHEEERME
K. XR—-MHNMEFSESER. STAT
B—MEZHHBONRHNELQREK, HAELE
ZRAT 6 NEWMLB R, STAT 4T
B 85~115 ku, 4 Fla & ERTFH BRI
SH2 Z5F9f1 SH2 &5/ 3R A Tyr BRI, 4
WHBRFHEARE SH3 &, 2 FAMEKE

BRFHY DNA 48 X. STAT EAMIELE
ERRAM R, EhIBP STAT £S5
FHREEES, _RILEEFRZE, FIHE
HESFFEFIH DNA £, B LDiEH,
STAT AI{ER JAK M E# K M B B R L 15
{'k.[lﬂ-

BERRAIL 5L B JAK BR T E#1E 1k STAT
W55 ERZN, FREE B EIL 2,
& SH2 i ER 4 F (40 SHC FEEH
Src MBS RIKRE) B EELS & 3| 3% B P A9 i i
K, BehHiE5 @Y. mSHCHE 4
BERRALTEL Rl LA S B B L ) ras M BE, XJEK
ZXMME TR E Y T 4 M B AR (L Bl
(HCP) W4 G WEZ MR AEEFE.

4 TNF ZHRIE

ERREBRAARE, BT WA TNF Z&
(p55 F1 p75) MK & A J1 NGF % fk
(LNGFR) #b, A —Leghiy 28100 4 25 AR 22
BB EMMEMEARLE L REPHR
S A E A 73 AT BE R B/ B R SE A Tl
HEEH TR, A, pSS il Fas B8R
WXEHE—MHIEEW, "RES TNF #9408
BHERE.

TNF ZHREEE S VLG WA FE.
TNFo fl TNFB # LA =R & X FFE. TNFB
5 pS5 Ree kSt &, BKRES
A5lRZEY =%, XFEH TNF ZERT
Rt RE S ERMEWMEIN. INF H{E S5
SHBETFEGCGEA. ZEMMUBMEBERYK
BHH S50 BIETERN AR T —2 5
4+F TRAF (TNF Z&EAMHEXHETF), EfilES
p7S MM X &, "B M TNF 28 (F
S5 707 (B TRAF itk F. FThw
WU 5 F B A A AR 5 0 38 A v T ik —
HRIIE.

5 SREREFHHEES R

ZRRAKEFZEELRE, EARNEE

SN, UEEOMEBIENL. E0RBER
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b, Na"/H' BFX#EM Cd' Wifi. EBA
1 DNA &R IN%E, RAFHARERK. &7
sz, DETANTAY, £REFRAEZE
EHRABGESRERE — TN ERNESTMNE.
BREAMNEASHKERKEFZHESEEN
FEMLLZ 4.

M ERRZIRGFEATELIR, &S
ZE5IRTZEMERLEL. BERUAKREK
AR, XAREREE. ZEMERLMRA
RE A5 (L B pLEE S

BRERM, FIH TK XZEGHEKETF,
i1 EGF. PDGF. M-CSF, #AE# 1% STAT &
HF MR R (STATL1 f1/3 STAT3)!8),
HAj M A ERE STAT B TK EEBIE L EHE
i JAK [E#EiEey. NERTeI TRE, JAK-
STAT{E 5B ML HM ras B E /LB TK
KZ MM EF 2R ER S S AR
(1), 4R, X—HAUTELMZEGH—

H1 &EEFHRRKREESHES

g2 F XK
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Abstract

membrane-bound glycopeptides that regulate the

Peptide growth factor receptors are

action of peptide growth factors on their target
cells. Their peptide backbones could be divided
into three segments: extracellular region, trans-
membrane region and intracellular region.
According to the structural characteristics in
these regions, especially the existence of protein
kinase domain in the intracellular region, a new
method of peptide growth factor receptors classi-
fication is postulated. The signal transduction
pathways of these receptors are also compared.

Key words peptide growth factor receptors,

structure, classification, signal transduction



