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22 IR LG e Il A D v B AN S . Bl FLBE
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T 74k 5 Wi 1 (GalB1-3GIcNACB1-R), &l A kE
oty 1 458 (corel) & i35 1k (GalB1-3GalNAcal-R)
I Rl ph 22 B R 1. X B8 T B3GalT 77—
AN KL R . 1R RAE N B, 3 2P FLH
5 R M (B3Gal-Ts) 2% & 1 6 A il bt 4 R
(B3Gal-T1, T2, T3, T4, T5, T6)!"*. B3Gal-T 4t
DRI 5% 1 5 G 03 R 0 1 AS R] PR I Dy R 3 SE i A A
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1.1 B3GalT7 EREKIZE

A Al TBLASTN 15 & ik 12, LU B 3 5F
B3GalT1 (GenBank ¥ 3%'5: AF117222) 7 NCBI [
EST #ds i dEAT RIS Iie ,  $RBIPIANEA CanE

FLOWE 5L B B W S DX XS Y (%) ESTs (CA431056,
BM726913) 73 5i4E k{5 SERER, 46 BST $ds /& b
HEAT [R5 0 3k, 19 B0 2 B A YR 9 N EST.
¥ A H A7 I S (f) ESTs (% 3t 5 . BMA478343,
BM147124, BM726913, CA431056, BM771654,
CA418485) P #: Bl il 4> K 1 N B3GalTT i [l (1)
cDNAJ¥%1), #J% EST-contig & (& 1). 7/£ EST #f
1) cDNA J¥ 1| I % it B3GaTT-A- L7 514
(5" CACCAGAAACCAGCCCTAACACG 3', nt 142~
164) F1 B3GalTT-B- I i 51 ¥) (5" AAGACCTGGAA
GGAGGGGCTGAG 3’, nt 1 707~1 730)F & (4
T BioTech, Com.). /& —%& A\ cDNA e (Jifi
45, Clontech Co.ltd.) ¥ #4 /5 41. PCR J I 4% 1f :
AZVE 94°C 45 s, H M 58°C 455, FEAH 72°C 100 s.
¥ PCR F=#idtA7 T-A SCFEA 7.
1.2 %A% B3GalT7 B RNA ENiE

AAK 16 Fl 4 21 mRNA RNA 12k i (MTRB
Multiple Tissue Northern Blot), 1%k ] mRNA 43
KA OBE. R M. . B R B
Wi BFE. WE. B, & e, B L. B
R4 16 B 20 23 R I B FT AR A B A W
MB-1018). LA B3GalT7 f1 4= K 4 i) Bé cDNA Ay £
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CAAAGTGTAC
G T P
GGGCACCCCG
T R L
CACCCGCCTG
L G S
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A A A
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L s A
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s S C
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R F A
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A W E
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N O T
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S F V
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L R A
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G Y P
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L L R
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cC I R
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A D R
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P O A
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AAAA

T I'GGGGEGAGE
CTGCCATGAT
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I E W T
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P S P T
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A C R S
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Fig.1 Nucleotide and amino acid sequences of B3GALT7
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L L C
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S E S
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P A N
CGCCAGCCAA
P L P
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D S T
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F P O
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vV P Y
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V. R E
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P V G
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S D L
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L L L
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A stop codon upstream of the ORF at the same reading frame are bolded. Asterisk represents the stop codon.

1.3 ZBhEMAE S RNA BB E & RT-

PCR &%

12 Fobo JIh I8 40 ik R 1 ol 1 5 40 B Kk -
HUPk SGC-7901, i J5 (A I 40 e bk K562, K
S RS S A R 4N Rk PC-12, i e RE 41 i

i 4

Pk SHG-44, 5P 5 41 itk HO-9801, /I ElUIE B T
Y20 Bk NIH3T3, il 40 oAk SPCA-1. H1299
(P53 ANFRIE). AS549, /N0 i il 41 i /K H446,
K0 PR 4N SRR HA60, 56 41 B £ 1395 4 i Ak
HL-60 (¥ [ & [E ATCC) Fl ¥ 4% (1 1 95 40 i Bk
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SHI-1 (FHYL 9544 ML T 8 ) A0 AR T i G 7.
I A= K 2 0 0 1 40 i ) TRIzol 24 A M i 5 4% —
VL B RNAL X RNA 2 551 DA A0 7 g Jse
HL UK RS WU sE 4 PE DB 2 pg & RNA I 1 pg
Superscript [ RNase H-Reverse transcriptase (Gibco
BRL). dNTPs. NH&FEBEHLSI#. 0.1 mol/L DTT
28350 )30 5 4 B cDNA. L3 %) B3GalT7-RT-A
(5 CTATGTGCCCGAGTCCTTCTTCG 3’ ) Al
B3GalT7-RT-B(5" GCAGTTGTTTCCAGAGCCGAA
TG 3’ V¥4 —%5E cDNA 7% PCR 1% (PTC100) (£ [H
MJ AH]) EP8E. PCR 44 Pz, 94°Cx
5 min; A1k 94Cx45 s, 1k 56°Cx45 s, 4EAH
72°Cx 1 min, #EFA%030; ZEMH, 72°Cx7 min. FJH
oo i RT-PCR [ 7735, A B 1Bk (1519
5 B3GATT F¢ 551 Y[R AT PCR 734, SR J5 41
X R IEH (GalT7 RIAH /B MERE IRIER) 1
EASE
1.4 JLFAHEZEARARY RNA EDTR 2 22

6 Tl Ji R A0 M Pk M M BE SR i 40 i Pk
K562, KR g 5% 40 iR 40 i kk PC-12, wifie
JTCRE 4 bk SHG-44,  Jifi [l 9 41 ffa Ak SPCA-1, /s
S0 i T e 40 P KR H446, R 20 i 41 i Bk H460
() 1 26 [H ATCC) fEA T H Bk 7%, BUE K 200 4
W1 41 Mo FH TRIzol 24 i 41 Md JF 4% — 20 v i 42 5
RNA. X RNA JE & Jf LU AR 458 Jise v Dk s I 5
FeVE R AR R R AR kM i B8 9% b (0.01 mol/L
NaOH-3 mol/L NaCl) " #:# % Je Je it I 4% DIG
High Prime DNA Labeling and Detection Starter
Kit IT 057 % (Roche 22 w77 ) £ 4E Ui AR IC 4R EF
FHHAT AT RV DA 22 RO G I 25 2R . S8 h bk
it B-MG BREFREAT IAZ LA R0t
1.5 B3GalT7 MR ZRIE

PL Pfu ¥ £ I (Stratagene Cloning Systems. La
Jolla.CA) Xt B3GalT7 % i )7 51| 347 PCR ¥4 . 5]
Y : pGEX-6p-1-BGalT7-A (5" TCGAATTCATGCG

CTGCCCCAAGTG 3') &> EcoR 1 BUIA7 5T
pGEX-6p-1-BGalT7-B (5’ TTCTCGAGGCACTGG
AGCCTTGGGTC 3")td & — > Xhol 1 W VA7 5.
PCR /=4 FHBR 14 N V) EcoR 1 A1 Xhol 1 B,
NS EcoR 1 /Xhol 1 BFVINT 151 pGEX-6p-1
JFORLH, R 4 R BGalT7- pGEX-6p-1, 4L
FORLEEAk J5 U D) K D 56 . 2 5Ok e 4k
BL21 B fk, 7F LB- BiflFE: 75 (100 /L 2% 75
%) bR PR, AT 5 ml (200 gL &
FPUEZR) LB B3k h . 37°CRE IR R I 55 7 1 4
By, DA ZWRIER IPTG 5% 5h, 1000 g
2 min ZOEE R 1A, SDS- 58 T4 H I M et Ji Ha 9k
(SDS-PAGE) il 1.

P

21 AZEB3GalTT EERIEFFTIS

MNST cDNA SCEH 1915 3 B3GalTT HEA,
¥ Fove B 42 pMD18-T # 4K (TakaRa) Jf-ill 3. Y
4 R contig B 4. 2 NISEEI 441 4L(HUGO)
& A, xR A & B36dTT
(UDP-Gal:betaGal ~ beta  1,3-galactosyltransferase
polypeptide 7) Ff #% GenBank W 3%, 3K 5 &5
AY277592. B3GalT7 3ER 4K 1 894 bp, Filith &5 1
JT 397 AN BERR. B BT T R R AR HL gl A
43.3 ku 1 8.37. LKt 3 MAME 2 NN T
R (K 1), JFIEEHE (ORF) M EF 455 fil 5 21
1 645 2. {EAC IR %+ ATG (445~457 bp) Z HI
A W HE L 1% 19 - TGA (383~385 bp). Hi4&k
A ALY polyA 15 %, {HIL polyA J@ ik 4 T
501 873 Bl L. W ¥ UCSC ik [ 4 B EE (http:
//genome.ucsc.edu) HJ K % H K G 44K 8 A7
1 9132. 7% #fj SMART % #% J# (http://smart.embl-
heidlbeg.de) .7 B3GalTT & AL — M 5 KT
FI R — A~ 22 LBl B B B2 g 45 K 380 PSORT (http:
//psort.nibb.ac.jp) T B3GalT7 £ A4 T4 fL A1

Table 1 Nucleotide sequence of exon-intron junctions of human 83GalT7

3’ Splice acceptor Exon Size/bp 5" Splice donor Intron Size/bp
c¢DNAendTCTTCCTCCAGC 1 135 CCCCAAACCAGGgtggagtgaagg 1 1025
caccetteccagCTGTCTCACCAG 2 287 CCAGACCCAGAGgtaaaaaageat 2 473
geteeettgtagagCTCCCGCGGCCG 3 1452 TCCCCACTCTGAaaaaaaaaaaaa polyA

Intron sequence is shown in lowercase and exon sequence in uppercase, respectively. Bold italic letters indicate donor and acceptor splice

sites.
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i NCBI £ [ b T A (http://www.ncbi.nlm.
nih.gov/blast), #4431 & B 81 AR [ bR i A

R P AT RIS TR R

FL(60 % ARl  65% AR R B (60 % AH A, 65%4H

GalTl7
GalTl
GalT2
GalT3
GalT4
GalT5s
GalTé6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalTbh
GalTé
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalT5s
GalT6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalT5s
GalT6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalT5s
GalT6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalTb
GalT6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalTs
GalT6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalT5s
GalT6
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalTs
GalTé
Consensus

GalT7
GalTl
GalT2
GalT3
GalT4
GalT5s
GalT6
Consensus

El; MRCPKCI[C[SA]IIIIG[KVYIFWISFSR[S
1 oot i
E1g MLQWRRRHCCFAKMTWNAKRSLFRTHLIGVLSLVFLFAMFLEFNHHDWLP
P B - oz .
(1)
(1)
(1)
(1)
51 100
(33) KAYPSPRGTPPSPTPANPEPTLPANLSTRLGQTIPLPFAYWNQQQWRLGS
(1) ——————————————————— MASKVSCLYVLTVVCWASALWYLSITRPTSS
(51) GRAGFKENPVTYTFRGFRSTKSETNHSSLRNIWKETVPOILRPOTATNSN
(1) -~ ~MASALWTVL.PSRMSLRSLKWSLLLLSLLSFEVM
(1) ——=————mmmmmmm - MQLRLFRRLLLAALLLVIVWNTLEGP
(1) === MAFPKMRLMY TCLLVL.GALCLYFSM
G R MNLLRRAWRRRAA
(51) Lo LLL L S
101 150
(83) LPSGDSTETGGCQAWGAAAATE[PDFASYPKDLRRFLLSAACRSFPQWLP
(32) YTGSKP-———FSHLTVARKNFTRGNIRTRP INPHSFEFL.INEPNKCEK——
(101) NTDLSPQGVTGLENTLSANGSTYNEKGTGHPNSYHFKYIINEPEKCQE——
(34) . —~HYNVIERVNWMYFYEYEP—-TYRQDFHRTLREHSNCSH-—
(26) SGLG-——----EELLSLSLASLLPAPASPGPPLALPRLLIPNQEACSGPG
(26) YSIN-——==-———P-FKEQSFVYKKDGN-———————— FLKLPDTDCRQ--
(14) LGLG----—-- TLALCGAALLYLARCAAEPGDPRAMSGRSPPPPAPAR--
(101) L A IY AS F FLI C
151 200
(133) GGGGSQVSSCSDTDVPYLLLAVKSEPGRFAERQAVRETWGSPAPG----1
(76) ————————————— NIPFLVILTSTTHKEEDAROA TRETWGDENNEKGIKT
(149) - --KSPFLILILTAAEPGQTEARRATRQTWGNESLAPGIQT
(76) - ~—QNPFLVILVTSHPSDVKARQATRVTWGEKKSWWGYEV
(69) - APPFLLTILVCTAPENLNQRNATRASWGGLREARGLRY
(55) - TPPFLVLLVTSSHKQLAERMATRQTWGKERMVKGKQL
(55) ————————————- AAAFLAVLVASAPRAAERRSVIRSTWLARRGAPG-DY
(151) PFLVILV S P L RQAIR TWG R A G I
201 250
(179) RLLELLGSPVGEAG--PDLDSLVAWESRRYSDLLLWDFLDVPENOTLKDIL
(113) ATLELLGKNADP————- VILNQMVEQESQIFHDTTVEDETDSYHNLTLKTI.

(186) TRIFI]GLSIKLN**G YLQRATLEESRQYHD T TQQEYLDTYYNLTTKTL
(113) LTEFLLGQEAEKE--DKMLALSLEDEHLLYGDTIRQDFLDTYNNLTLKTT
(106) QTLELLGEPNAQHPVWGSQGSDLASESAAQGDTLQAAFQDSYRNLILKTL
(92) KTFELLGTTSSA-—---AETKEVDQESQRHGD I TQKDFLDVYYNLTLKTM
(91) WARFAVGTAGLGAE---ERRALEREQARHGDLLLLPALRDAYENLTAKVL
(201) TLFLLG LV ES Y DII DFLDSY NLTLKTL

251 300
(227) LLLAWLGRHCPTVSEVLRAODDAFVHTPALLAHLRALPPAS
(158) MGMRWVATECSKAKYVMKTDSDIFVNMDNLTYKLLKPSTKP-~
(233) MGMNWVATYCPHTPYVMKTDSDMFVNTEYLINKLLKPDLPP---~-~~-—
(161) MAFRWVTEFCPNAKYVMKTDTDVEINTGNEVKYLLNLNHS—=—---~—-—~
(156) SGLNWAEKHCPMARYVLKTDDDVYVNVPELVSELVLRGGRWGQWERSTEP
(137) MGIEWVHRECPQAAFVMKTDSDMFINVDYLTELLLKKNR-—=--=-~--~
(138) AMLAWLDEHV-AFEEVLKADDDSFARLDALLAELRAREPAR--—--—--—
(251) MGL WV HCP A YVMKTDSDMFVNVD LI LL

301 350
(268) ———-———-———————— ARSLYLGEVFTQAMPLRKPGGPEYVPESFREGG—
(199) —==—==—mmmmmm— RRRYETGYVING-GP IRDVRSKWYMPRDLYPDSN
(274) - ~-RHNYFTGYLMRGYAPNRNKDSKWYMPPDLYPSER
D — EKRETGYPLIDNYSYRGFYQKTHTSYQEYPFKY
(206) QREAEQEGGQVLHSEEVPLLYLGRVHWRVNPSRTPGGRHRVSEEQWPHTY

176) —=——m—mmmmmm o TTREETGRLKLNEFP IRQPFSKWFVSKSEYPWDR
(178) ——=——mmmmmmmm RRRLYWGEFSGR--GRVKPGGRWREAAWQLCDY—
(301) RFETGYV P R P KWYVS VP

351 400

(301) —-YPAYASGGGYVTAGRLAPWELRAAARVAPFPFEDVYTGLCTRALGLVP
(232) ==YPPFECSGTGYTFSADVAELTYKTSLHTRLLHLEDVYVGLCLRKLGIHP
(308) —=YPVRECSGTGYVFSGDLAEKTFKVSLGIRRLHIL.EDVYVGICLAKILRIDP
(234) --FPPYCSGLGYIMSRDLVPRIYEMMGHVKPIKFEDVYVGICLNLLKVNT
(256) GPEPPYASGTGYVLSASAVQLILKVASRAPLLPLEDVEVGVSARRGGLAP
(210) --YPPECSGTGYVESGDVASQVYNVSKSVPYIKLEDVEVGLCLERLNIRL
(209) --YLPYALGGGYVLSADLVHYLRLSRDYLRAWHSEDVSLGAWLAPVDVQR
(351) YPPYCSGTGYVLSADLA IYKVS VR L LEDVYVGLCL KL I P
401 450
(349) QAHPGFLTAWPADRTADHCAFRNLLLVRPLGPQASIRLWKQLQDPRLQC—
(280) FQNSG---FNHWKMAYSLCRYRRVITVHQTSPEEMHRIWNDMSSKKHLRC
(356) VPPPNEFVFNHWRVSYSSCKYSHLITSHQFQPSELTKYWNHLQQNKHNAC
(282) HIPEDTNLFELYRTHLDVCQLRRVIAAHGFSSKETITFWQVMLRNTTCHY
(306) TQCVKLAGATHYPLDR-CCYGKFLLTSHRLDPWKMQEAWKLVGGSDGERT
(258) EELHSQPTFFPGGLRFSVCLERRIVACHFIKPRTLLDYWOALENSRGEDC
(257) EHDPRFDTEYRSRGCSNQYLVTHKQSLEDMLEKHATLAREGRLCKREVQL

(401) FF WRL  C FR LIT H I P LT WNL R
151 174
(398) ——m——=mmmm—mmmmmmmmmo
(327) —=mmmmmmmmm e
(406) ANAAKEKAGRYRHRKLH- -
(332) ==mm==mmmmmmmmm—mmmmmeo
(355) APFCSWFQGVLGILRCRATAWLQS
(308) PPV——=————=——————mom——o
(307) RLSYVYDVSAPPSQCCQRREGIP-
151

B0y i 18 ¥ R 1 MGC32391 A & B [a] U
B3GalTs Z (Kl 2) 1) 2 741 Lu X B 7R B3GalT7
A B3GalTT 57/ FNZSIG AR 03 2 18] 558 e (1) [R5

Fig.2 Alignment of the human B3GalT7 protein and human 33GalT1, 33GalT2,
B3GalT3, B3GalT4, B3GalT5k, B3GalTé6 protein

Identical and similar amino acids are shaded in gray.
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2.2 B3GalT7 HEERELE S mRNA 20 A K ( 3). g5 RO, B3GalTT #£
XA OWE RS BB R %%L %ﬁ% Hfﬁ AR A A b ik, mAaeE, Ly,
= [N N 217/ I S = Eﬂ% 2NN , BRNFEHAPREBM. X ARKNAN
E%ﬁmﬁﬁ%mRmu%E#WﬂTTﬁwmv 19mﬁz@ﬁ%¢ﬁ$&ﬁ%WL
W b BE83FEES W 2 E2E358a &
440~ 4.40-
2.37- 237-
0.24 - 0.24-

o a

Fig.3 Northern blot analysis of 3GalT7 mRNA in human sixteen tissues

(a) Northern blots containing mRNA from 16 human tissues were hybridized with a probe derived from B3GALT7
cDNA. A 1.9 kb transcript was detected. (b) The same blots were hybridized with B-actin cDNA as a control.

2.3 BB S B3GalT7 B mRNA Rikig
5 5 RT-PCR VAR 7R T 12 B i 41 i #k
1P IE 5 4l Ak B B3GalT7 ) mRNA ik /KT
SRR, B3GalT7 70 4 g Al — L& 7 1fiL
Horp i e AS49 4 bk KA

(Il 4).
T 2 SRR
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Fig.4 Expression of 3GalT7 in twelve human tumor cell lines and one normal cell line

(a) M: DNA marker; /: Lung adenocarcinoma H1299 which P53 is not expressed; 2: lung adenocarcinoma A549; 3: neuroglioma SHG-44; 4: large cell

lung carcinoma H460; 5: lung adenocarcinoma SPCA-1; 6: small cell lung cancer H446. (b) M: DNA marker; /: mouse embryo lung fibroblast-like cell

NIH3T3; 2: ovary cancer H0-9801; 3: rat suprarenal gland pheochromocytoma PC-12; 4: stomach adenocarcinoma SGC-7901; 5: chronic myelogenous

leukemia K562; 6: pro- myelocyte Leukemia HL-60; 7: mono- nuclei leukemia SHI-1.
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Fig.5 Northern blot analysis of B3GalT7 mRNA in six
tumor cell lines
(a) Northern blots containing mRNA from 16 human tissues were
hybridized with a probe derived from 3GalT7 cDNA. A 1.9 kb
transcript was detected. (b) The same blots were hybridized with B-MG
c¢DNA as a control (/: neuroglioma SHG-44; 2: chronic myelogenous
leukemia K562; 3: rat suprarenal gland pheochromocytoma PC-12; 4:
small cell lung cancer H446; 5: large cell lung carcinoma H460; 6:
lung adenocarcinoma SPCA-1).
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Fig.6 Expression of recombinant 3GalT7 in E.coli strain
BL21 (DE3)
Coomassie blue-stained SDS-PAGE gel of the B3GALT7 expression
construct. M: molecular mass markers; /: not induced by IPTG; 2,3:
induced by adding IPTG to a final concentration of 0.3 mmol/L.
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Abstract
and characterized. B3GALT7 is mapped to chromosome 19q13.2 by browsing the UCSC genomic database. It

A novel human (3-galactosyltransferase gene B3GA LT7 was isolated from human lung cDNA library

contains an ORF with length of 1191 bp, encoding a protein with a signal peptide sequence and galactosyl-T
domain, and its molecular mass and isoelectric point are predicted to be 43.3 ku and 8.37 respectively. The
molecular mass of recombinant B3GALT7 protein expressed in prokaryote was coincide with the predicted.
Northern blot showed that 83GA LT7 was highly expressed in lung, throat and ileum, while the expression level was
low in tongue, breast, uteri, testis. In addition, it was also demonstrated that B3GA L T7 is differentially transcribed
in human tumor cell lines.
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