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MRESRTE B14- FFLAFELEIZES 1 ThREMT AR
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IR & 266003)

HE. Bl14- FIAELIEFEE | (Bl,4-galactosyltransferase 1, B4GalT1) RAMAFR RS L. IENGIELLE
HBEEZ —, BAGalT1 YA RE % T KB FsaH mAt & &, KH ) B4GalTl iz 49 B4GalTl AKX Z T 134

RAARGEE, EAH TXAZLZFERT B4GalTl EALVA B T fg L o) RE),
B4GalTl oA £ & REAMR L, KIFAEASES BRI R G,
AERAAK, AVZTIES. WRmEEAFIREFAETEENEL. IF12
A\ B4GalT1 #g iR, BAGalT1 5 % FF Bk Z 18 4948 EAE A A5 T Mo R E) 49 A 4 T 6k

MoFHAER, R 4EA.

#7549 B4GalTl A= 5K 49
A —H KK 4 BAGalT] HH £ mik @, KIEH

B4GalT1 & tafe g

REOWXRZF A @R @R AT B4GalT] ¢ AF 52t

KB BlA- FILMEEAEASEE |5 Bk mARE R

FESES.: R555'4

0 5

il

B1,4- F-FLHE LR MG 1 (B1,4-galactosyltrans-
ferase 1, B4GalT1) & H i AW GRS 2 BHE &
HMMs —, ¢ BlA- PIMHE BN Kk &
PRI, R TURRAN I — N ey, AR
ZUENE ATz, HEENUAA KR T A A3
A A BRI SR = RE, B
BEMH L R R A = M TR RIS REIR D
FERE LI AT Rk, AEAE e N b SAGIAS
F) B4GalT1 [FJREN, L4, B4GalTl F24)
e ERIEEAE b, HIEA D e 1 Dep F- FURE SR
BEAER UDP- P JLBE 1 58 2 N- ZHEE 5P K i
(1) N- Lt za Semi b, JE B-N- L3L0E (GalBl,
4-GIeNAC) 33 & 2 5 B4-N- L JLHE, X P Flobl
BEKBAFAET N- BEBE. O- BEBELL AP IEH@, X
T2 e N B4GalT1 I ZhREWF I CAT 2 SRR iR IE .
B4GalT1 FRrorAn (R 40 M N i /K HEAR AN, i a5
[T AT DAAS I 21 B4GalT1 [IIA, 4 o st 2% 1l 1
B4GalT1 KAk X Il 2 5 7 40 M AR it i i P
R B I Ath 48 fi 4705 it A K 40 1 26 1o 2 1 AR T
R AL, RIERIRE IR, SR
THIN TSGR0 NS 20 8] RS B 40 i
PR PRSI A DL S FLIR b S 40 i 5 2 o
) AR AH ELAE

1 B4GalT1 BERLEH

B4GalT1 HIL B MR L BRG], )8 T 11
AP, EHEEX ©). BFEX (TM) fl—
BEEX AL I L8R, & LA A i—— K IR
W, | AT &R g b . — % B A
(PR DRI S RBE X, AEE F 30 AN [R] R 6 S 4
ISP IR S mRNA, ff “FHEREX AT 5.
FIE M B4GalT1 7E iR IX A — MK JE N 11 DR IE
R E, K IEN B4GalT1 78 ML X H4T 24 4
IERY (B 1), A TIX 13 AN IEERI Z 0
R T KIE R TE B4GalT1 7850 A M e B RIA
) o JE B M R E TR, AT
R4GalT1 I dr AL, Horp Lo ST R 2 LR
IVE A Z N . M 130 7 E FEMRTIT 44 5 C K
(P 3k B4GalT1 AL X 4 1 X 3k py A7 —
Mo lBEE SXM—ANBEE T, KW
B4GalT1 F&5A A fUE A7 T X 3kE, FLrp 228 47
(RIRS R R A BAGaIT1 3% 1 SLME T 4 75 (1919, 289
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PEFT A5 9, Boeggeman E ¢ AUl L 5 )y 2% 5
BRI AN LB o AT T 254 A R AR 347 4l
AR L S 344 A7 R 24 1R (K AR 4K, a8 R B,
254 B R A G 347 A 4 T A ] 0 62

BT A AL N, e = & K& UDP- - 3L BE
B4GalT1 JE 5 Mn* (456, il B4GalTl A K
IS PERIA AL T A AT A TS PR R RS TT, AT
RAFIAEHE S BN DhRE .

Transcripts
AUG, 4AUG TAG
Long Lt L AAAAAA--+
AUG TAG
Short 1 L AAAAAA---
Polypeptides
NH, COOH
Long C |
C ™ Catalytic domain
NH, COOH
Short |
CT™M Catalytic domain

100 aa

Fig.1 The gene for GalTl encodes two similar, but not identical proteins. Both GalT I proteins have a

type Il membrane conformation with a relatively short amino-terminal cytoplasmic domain (C), a signal

sequence/transmembrane domain (TM), and a large carboxy-terminal lumenal or extracellular catalytic domain

2 YARERT B4GalTl 5 % FhFED {4 By
1ER

KIEFELTE B4GalT1 1 13 M IEFR 1) 2= 51,
T e A LR RN, H B B4GalTl
MHCIE I B4GalT1 1 i /R BEAR A 3847 40 A1 [F]
T () B4GalT1 i 7 40 I JIsE 2 1 A B 43 A, A&
A BN FIAA A AH 22 B0 1Y) 40 PR 3R T 4 R AR DN 1 I 3%
ik, BREYIERRAN . KRR . Mg
b an ARl A, AL TR IR, B
ST M USRS A A O, YRR S [ 4 SR 1
B4GalT1 KiLAK VA IIAAMEYER) B4GalTl
FEPUAI RS R e 1t P 4 i 40 i 1R) =3 40 i 5
FE R A EAE T o 24 FO JUR A Ik 40 it £ 1 Y
JVRJ2 40 B LA K A 0 A s TR RS AR R I
B4GalT1 W I & R AR, k4 i 55 40
R i P DX 33l 4 A% 21 40 i 55 5k SR B A FH 1 DX 3
XN T B4GalT1 1 7 5 A7 2 5| e L T g 1
AR T A R T BAGalT1 FT i e (1) 2 Bl AE 4 2
Dife 38 i1 B4GalT1 5 2 Fh 4 fy 71 lic A4 41 B AE
FH )&l 0o,

2.1 B4GalT1 5UFERTEEER ZP3 LGS

K210 B4GalT1 5 OF 3% B 7 Bl 52 1 ZP3

WA EAEHAN S TR PR P45 . WSLshiep
AN IZE I (zona pellucida, ZP) H ZP1. ZP2.
ZP3 PR A, b ZP3 &K 14 A I
A, RTS8 EAIIRE B . ZP3 | O- Bk
PR IRE IR ZP3 4 GridbE, B i) O- b
HERRYS S ORE T 45 G sa e PE H A RS 1 508 A 19
464y, F Endo-H Bl EE 3 1L i N- Bl & JF A fig 5%
M ZP3 (X5 T- &5 G tE, XUl R 7R m
B4GalT1 HAEIE Rt S ZP3 [1¥) O- 3z ¥ S b
FHEEAM, JERS T-3R 01 B4GalT1 MUREL & ZP3
R O- MER RIS, I0REY ZP3 BRI A SR LA
Fam WA BB A4S, Bk W, KTk
A1) B4GalT1 FLAT 5k ™ #% ( Ie e vEo F 71
&It ZP3 454 5 BE 15 R TR S N, AT
K Re o A WA B T4 A g P IR
I, RS20 M 2 T 1 e st X v LA G 2R 1 Gl
WL, Wil £ B4GalT1 BRI A, s
G B NI 5 R T0AA Je U3, Ok 7 T AA ) WY k2R
J5, KPR p4GalT1 &AL L HH &7, ZP3
Wl O -7 B T RURE 53 WA AB T AR J kG T2 i v, Af
W F AR ZP3 454, BHIE T Z RN G1H
KA. B2, K rREM B4GalT1 FlUE 13 W7
kR ZP3 hFEH AT TR OR4 51, Shur
2 N EL, Bk BAGalT1 (1Ks TSR BE L5 BN 145
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A, XERW, BT HINTIEERDTEMMST
MG hLEl. BT BIPRS00, A
KA T B4GalT1-ZP3 AL 1521k SED1 25 T &
WL (5] (R B o
22 ‘AR P4GalTl 5E#ZE A (laminin,
LN) E8 Xp94&

JERGEE AR E B R — &
FIFRFREY, EREASHEFHRMEREME
TG~ AMNERNG RGAPE TG UL KA G A A il e
WIE R FEEA 2R A3, PC12 41 dh
SR K REME A AN MU R 1T BAGalT1 ) ) o) s 4
) 750 o) S A o BEL W B RS B 2 R B 3K T
BAGalT1 [ 45 45 1 5 e 1% 30011 1 22 40 fifa i 5 1) A
Ko UbAh, B4GalT1 IEHELE CAAFAE RIS A& o0
ISk AE K FRAETNRE . Paul S5 AU SEEGiE
—AESE, 401 B4GalT] e 5 2 A H ES X
Y N- B2 SR 16 N- £ T 2 6 4 Bl ok A &5 5
WM RIS AR, JF H B8 X AW 1 At
-5 JLAH AR F (9 40 Mo R 11 (1) B4GalTl.

MR T B4GalT1 52K 1 B X & &rik
AT TR . A i )2 Il I A 25 5 2R
RAMK K, ARk ERE RS, gk
B4GalT1 W AFEHE - EEMMEM, HAEMANLES

HiFE PR AEKYLEAL, (B 2). gk
T B4GalT1 78 A7 T~ 4b T 3T B IR AS 1) 4t B vy 2R Oy
s A TR R4 M, R B4GalT1 /K
SPARMS, AR AE 2R B AT, 4i
K B4GalTl 23 5JZA5 5 1 E8 X N- 4L 1K ZE 0%
RS tE g &, i R, ERE R A2,
W75 S A M i b e 53T . Raymond %5 A/
Bl ) B £5 25 0R 40 D B16-F10 23 % hh Tt 7 )2
KA. PR A, W BSA B LUK R SAT A b
PRSP b, 45 SR A M A ORS R R 2R B A
PRI b R I ZR EE ORIETRL R R R
55 B4GalT1 fIFUAM B4GalT1 MBS H o- FL A
HHILIEE, RGN, 458K B4GalTl
PR B4GalT1 BB H o FLEE A BT
B4GalT1 H3EE, 6] T A28 B16-F10 41 fufr
JERE A BT, AT PRGN SZ R
H I 3 1 34 Y AT 52 ) PR €0 3 B16-F10 41 f /&
PR A LT . I N- RPHE AL B2 RS 5 A
(PRI, R IAN M) 5 20kt RS AN 52 52 1)
EAAKETE 7. — RIS RERW, g0
FKAfl B4GalT1 JFAZ 5 41 M dsc 4] 55 )2 R B 1 IR RG
Bt AHGE I B4GalT1 5 ILAHEC ) N- 142 1) I AR
Kb, AT T A0S ST R,

(%)
N <— Integin —>

Basal lamina (laminin)

Fig.2 A working model of cell surface GalT [ function on cells. Both the long and short isoforms of GalT [ are found
in the Golgi where they participate in glycoprotein biosynthesis. However, a fraction of the long GalT I isoform is also
targeted to the cell surface, where it functions in cellular interactions. (1) Surface GalT I mediates cell-cell adhesion on
some cell types, and this is likely due to GalT I : E-cadherin interactions. Changes in the differentiation state of some cells
leads to a change in GalT I localization from regions of cell-cell contacts to regions of celllECM contact. (2) As a result,
surface GalT [ binds to glycosides within laminin 1 in the ECM. Surface GalT I. laminin 1 interaction regulates surface
GalT I-dependent cell migration upon laminin-containing matrices. This activity is modulated by surface GalT [ association
with the actin cytoskeleton. GalT I : cytoskeletal interactions are likely mediated by SSeCKS. (3) Transient activation of
FAK occurs as a consequence of GalT | interaction with ligand. (4) Matrix attachment and additional migration cues are
provided by the integrin class of matrix receptors
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23 AR P4GalTl 5REFE KA F =K
(epidermal growth factor receptor, EGFR) Hj
)

1E 5 AT 4 4 R 22 1D ) B4GalT1 nf LL&S 5 5
HE AP 18 240 L2 1T P SRR IR A2, T e e ) s T 4 A
JL - ClRe = 20 i Ta) 2 fuk MR R 1D, KA AE A
UDP- P~ FL8E 5 Ho 41 K 1f 1) B4GalT1 A Befg 5L
Bl AEAGAH Q8B B 5 40 SRR R ) SRR . M4k
RIS, S AL AT 4 40 ) 4k
AR Z B AARSMRIR W], oAt LB
0 0 1R BE T 25 B 48 B4GalT1 R 5 M 1) T 4058
W1 B4GalT1 HIHiAk. UDP FJUBE LK Y i &
Fa- FLAEAE . R B-1,4- - FLpE
PR 2 2 P U PSR — SR R B 1 b R R i = LB
DI, B R AL AR K a3 — At
— LW IR T B4GalTl A5, LU B4GalTl 5
FEFURE AL R — 2, AEFE RN AR K
RAFAEH . XFE—DUEW], 40 MR 1 1) B4GalTl
T/ B R FUE AL I SR A 1 0 2 K R AR
F o Hinton!" 1) 552 56 i) B 7 40 i A= A< 52 400 i) 1) J 1R
S A A 41 22 T ) B4GalT1 <> 5 H 2% 1 () EGFR
i, B A . 3 A WU R IR 2 R T
(CHX) figis 3 N 41 e 52 SMMC-7721 4 Jfa 7
TR B4GalTl 1) mRNA /KBy, k%
i5 B4GalT1 nJ LA #E CHX i 5 1) SMMC-7721 4
R I SR o S N TSR0 s 25 7 NI S R (|
L. BESE R, 40 3% 1f 1) B4GalT1 < 41 il
EGFR 71 1068 7% 24 R ¥ A s R4k . X T 41 Jiu
KL R IE B4GalT1 HIixX—2K4i e, H EGFR
Welt) & (1B B (PKB/AkY) [ 308 A7 75 & i il
473 PLI IR IR, DL 40 M A 5 T Y R O
1/2 (ERK1/2) [F R A5 Pt P MK . Bad il Bax
AL BCL2 G AT WREE R R, ©
AIAERITAS SRR, AT SR TR A 2] 2 b Ak 5
o B &I, PKB/Akt 1 ERK1/2 75 f#) Bad
H1 Bax 8 A B AL G0, M GRLAA [n) B T4 i R
TN (e 25 ¢ ISR 0N, caspase-3 1 4% H% BT
X B 41 2% T () B4GalT1 7640 My T bk /E .
M, W% B4GalTl 40, H EGFR [ #5R 1k
RO 5E . X — RFRI &5 R WoR, 41 R
B4GalT1 il ik #i sl 157 EGFR 1455 1 4% 471 171 1
G AR

2.4 HFARTE B4GalT1 5 H b4 MR TH B £ 8948
EER

Maillet /£ 51 0J 8 252U FR) JIR i 08 40 F9 FRIRIFSE
ORI, FMEEZEE 1 (unvomorulin,Um) . %
Wi AR #H 5¢ 25 11 1 (lysosome-associated membrane
protein-1, LAMP-1), LA Hif [ i $2 21 (%) J2 4 2
By a3 10 BAGalT1 R, M1 aez Y
T B4GalT1 %f 5 1 1 K5 B - Bayna % A K H
B4GalT1 ¥ B o B Ht 44K ok iR ) FO 4 Jf o 11
B4GalT1, WKI &5 Ko, PRSI 1T F9 40 a]
ORE B, RS 70 B B B SR, R I a4t 1
R TE R, Ui B B4GalT1 75 B 11 S A A 11 K %5
g MOREZREE EA DR R TR T
R R, FERTTE AR A BL FAl B4GalT1 ARCHA AL
FERRIRIV  (collagen V) LLR JLFHNIE ik 70 7 & %
SEMREE E, (A1 B4GalT1 Z [ 4F H I B &
D s e i — P R

3 MR B4GalTl 5BZEEAM
FEE{ER

0 552 1T BAGalT1 A4 oA B JR IS 52 44 (1) Ty e,
sl B4GalT1 (1) it 55 L) a1 40 i 1 24
AR RN

M SR, 41 PSR 1T 1K) B4GalT1 4 )
MM EE, Ao A0 T ) BAGalT1 RE% 551
2 e . I B B4GalT1 5 5 5 B 42 4K 1 A1
G A RS 5RO L BB R4 KT RS . i 4
HI5 B4GalT1 25A 7 mi AR A I I H 2 A i
FUE, T BT TE G JZ ROk A2 1) 22 20 DA K 4 i R
K5 B4GalT1 Prdh & M 38 s A B M K.
Michael %5 A CKs 4= K 1 B4GalT1 Fl kg 2 (1) e S5k
B4GalTl ( a dominant negative construct of
GalT1) ki g NIH-3T3 i, 433 7 Wkkan
¥k, 2y 9ldr 4k D16 Al TL61. 240 % B D16 4
Mufk 5 NIH-3T3 40t tt, HAEZMEA Lo
AR RISk 2 HAE R 280K, 1 TL61 41 A
Pk, R B4GalT1 54 i B 4L 1 45 A K T
50%, ZAMMORRAEJZ A B B AR RO A
NIH-3T3 40 Jfd /b iy HoT B8 2 S i B« DR AR S
(1) £, T B4 Fk 1 25 B & B4GalT1 IRk, Jir LUK
D16, TL61 LA . NIH-3T3 = Ff 4 g 4> 5 5
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200 pmol/L [ 2 Z& L Bh 2 SL A ML &, A
[i) P I i) 55000 5 %655 BEPRE  (focal adhesion ki-
nase, FAK) BXZRWEIRILIIKY, g RExR,
X NIH-3T3 41>k iid, D16 4l i L FAK (R
WRAEAF IR, ik B — N E AR Hes
RS — BRI fa], T TLe1 W< s 89 T
NIH-3T3 4145 50 o 3355 S50 U ] FAK i 24
T2 %) 36 TR A B L 491 B ARORS T B4Gal T AH 5% 1) 48
HE. B PRSI RI A, K NIH-3T3 44 2
H2ZROMEAILHEHRE IG5, HN )4
F-actin % A £8 40 #1(1) NIH-3T3 40 g W S o b,
RREF B AL R . Nav &5 GalTl 3¢5+
R GIeNAC, #F A NaV J&, NIH-3T3 412
AR F-actin )& XA PKE . B FUER
FAK K AEBERR A, 1 BE A I ) £F 4 1) i 5%,
R T 4 UL R R A B I % . Ui B FAK
(R PR AN AN A PR A, 15 I T 2T 4 (1) 50 BE P AH DGR,

T R PE R S R AR
(AR 5T, e Al B A O R R R I g A 1
HIRI 45 G/ o Sre 331 2R (1 B C 1)
J& ¥ ( Src Supressed C Kinase Substrate,
SSeCKS) & X Em LWl AW &EH (A
kinase-anchoring protein, AKAP) ZXJGH 1] — L,
Wassler %5 FHTRERE XA AT RSEUESE T SSeCKS £ [
(AN BT 0 L 2R 300 B4GalT1 4 6. SSeCKS
5B A 22 4551 B AR IR 15 40 i i 4L 4544,
I FTE SSeCKS 23 Bz 2= 1 41 i B 3R 45 Ky KK 38 T
I HA 3 A 2 A 1 FAK 1% 0 1ol 19 1k 7K
SRR AN N ) EF e kb . R, SSeCKS AE
J MR B4GalT1 FEAR, 2 B4GalTl 54k
FIAHIER 2R LSS R AG 5 % S RN, 40 FAK il
% O P A AN PR 2 (] 2).

4 BHESRE

{E SR IR, il RO IR
Joded Mg v B3 IR RE A TP RT3 A% MR 2 e ) )1
M, RAGalT1 Y RIE WK I, Sdus Fe AT mr LIS
B4GalT1 K — AN M IR S v FE P R R bR o B
PCR #i A MW % & B, W& & M s 2 6
(lipopolysaccharide, LPS) £:fif B4GalT1 7E/fifiy /0
JEL S L B WA SRR N R 2 mR-
NA KV mdik, S A I HA M. B
AT R B4GalTl K £ Rk A 40 i .

LRI B1,4- V- FUHEIL LR 1 Thiemtovil e 355

EL g 40 i A0 F R Al P o X AR AT B4GalT1 1]
RESSTE RAE SN R R I, B2, BEER
B AWIAE, CRBARIIAWER, B4GalT] £
i B R SR R I A AP gt RS, Rt
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RECENT ADVANCES IN $1,4-GALACTOSYLTRANSFERASE 1

DING Yi-tian, XIN Xian-liang, GENG Mei-yu
(Marine drug and food Institute, Ocean University of China, Qingdao Shandong 266003, China)

Abstract: B1,4-galactosyltransferase (B4GalT1) is a Goigi-resident type II membrane enzyme. The
gene for B4GalTl encodes two polypeptides, long and short, which differ by a 13 amino acid extension
on the amino terminal end of the long isoform. With the use of human multiple tissue Northern blots
B4GalT1 transcript has been shown to be present in most tissues except for brain, lung and small
intestine, which contained little transcript and its expression is enhanced in the mammary gland during
lactation. It is an amazing enzyme, mediating cellular interaction during sperm: egg binding, embryonic
cell-cell adhesion, cell migration, neurite outgrowth and et al. It resides in two distinct subcellular
locations, where it performs different functions. All short and most long B4GalTl are localized in the
trans-Goigi complex, where it participates in cellular glycosylation. A subpopulation of B4GalT1 is also
present on the plasma membrane, where it binds to specific glycoside residues on multiple extracellular
ligands, and mediates cell-cell as well as cell-matrix interactions for a variety of cells. When expressed
on the surface, PB4GalT1 associates with the actin cytoskeleton and, upon ligand-induced aggregation,
induces cell-type specific intracellular signal cascades. The following review on B4GalT1 focused on the
interaction with multiple extracellular ligands and the cytoskeleton.
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