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#E A8 RT-PCR F ik A% R 34 GDP £ #48: B- FI3UEH ol 2- £ E4E44550l,
2-fucosyltansferase, oul,2-FT)3 %444 X MFUT-1. MFUT-II. MFUT-III, A 7| 5474 R & %A MFUT-
I. MFUT-II #= MFUT-III |9 B4 48 L 69 B B be, A oAl 5 A% H AR (78.4%). Se 1 E(79.0%)%=
Secl £ F(74.9%) A /5| Bl Bk, 453 F 3L B %A R o A4 KX H 4K pcDNA3.1 89 % £ 5155,
HAE 57468 F COS-7 tmft., #5 % 87 MFUT-14 MFUT-II £ B 4 # & #) COS-7 ®mfE LA al,
2-FT &M, 1248 MFUT-III 2 B 4% 4 /5 ¢ COS-7 tm e+ #o | R 2| iX #7& 1k, & K Northern Fp it 4
SRR B A R P R AE L, ESE MFUT-I T /& 2 AP40 4% F F & 3.5 kb K> 49 mRNA
F T4, K& MFUT-14 MFUT-III 5 %] R AW EA= £+ 2% KA. Southern EP i 7t X 54745
R 274 B MFUT-IHL A —A# N, & MFUT-14#= MFUT-II T 4444 2 A4 . B #b, MFUT-I.
MFUT-II #= MFUT-III &%) 4 R.49 H & B . Se 2 F #= Secl & B .

e 35

A H Fucal,2Galp &K H RS 5 M A HLR
e AR TEAREFEA R EEEE
Y47 0D, GDP- H#ERE: B- LA T al,2- 5
P IEER(EC 2.4.1.69, ol,2-fucosyltansferase,
ol,2-FT) 2 H BRI & 5B, &7 AR
FIFEER H Z R Se FE A4S, Secl 2K 5 Se £ A
X, R—F5ARH ol 2-FT %, HmLHEL
EHECS, B, 4. RAKRENYBFEENH,
Se FFFIRLY . RAE NI MEER IR 7t
JEHEAL, HEARSAAR. LHE%H R
(RFT-D) RAEMAL R RIE. Fsh, WRF A Secl
A% RFT-T1 2 R AT g i — PR Vs £ 1 ol 2-FT,
H 54 Se & RFT-II1 By A AHL EPIHEF 3 .

E/NEWES, ol 2-FT BEfEAL S R
P TCHEVRER -GM,(GA ) L, P=A AL -GA,, X
—RERAEABTE, FEZREERE. HiX—
ER REETHREAH TRHEA/ADRF, MAELH
FUHTFREER/DNRIMAGE XM . HLEFEIFRN
N R A R EE CORBF I WA, 7 LA 1%
EEEE, XFRW ol,2-FT HRILRZEEN
IR, b T RRE LR I YL H URE
AL IE K HAh S AR R R, BATRRET 5A
H. Se Fl Secl F:EAHXS M H /MR ol,2-FT B X 4wt

NG al,2- BEEEBE, RE; WE;, K&

B, FFRTR T XN FEG COS-7 M5 RIE~H
HIFFE.

1 MRIEFR%E
1.1 #§y

TLCGE ZZ )R 5 Sigma 22 7] (St-Louis, MO);
PR\ 9 V18§ HindIII. Notl. EcoRI. Kpnl. Sacl
5543 [H Gibco BRL A H]™fh: #EKS T DNA. #-
B-D-=FLpE AN ok 5 Y2 F 57 & (CellPhectTansfection
Kit) &y 3 [ Pharmacia 2 &) 7§ FUR AR &
GFX™ Micro Plasmid Prep Kit & NucleoBond Plasmid
Kits 43 7 3 3¢ [ Pharmacia %> & & Clontech Labora-
tories /= fih; &K 5o f#A 7 £ Original TA Cloning Kit
43 [H Invitrogen 2 7]/ fh; AmpliTaq Gold™ il
7 Fi 57 & Bigdye™ Terminator Cycle Sequencing
Ready Reaction Kit 43¢ [E PE, Applied Biosystems
A #]7=f; GDP-“C-Fucose(270.0 mCi/mmol) X [o-
2P]-dCTP 43 E NEN AR F=f; FikFiki pcDNA3.1
(+) M E Invitrogen A &) = fh; HEH KB E
(Competent Cell)JM109 3 H A Toyobo 2 &7 & il
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J7{X ABI PRISM™ 310Genetic Analyzer & [EPerkin
Elmer, Norwalk, CT #li&; #1&7>#{{ BAS2000 ¥
HA Fuji Film A% §l1E; @A N RS Tri-
Carb1500 4 Packard % ] #ili& .

1.2 A%

121 A3 al2FTAR® LR FIH AGPC
(acid guanidium-phenol-chloroform)7AFEE /N i+ —+8
W L S A P ) S RNAY, SR 5 B A cDNA A AR
jil&(Pharmacia, E[E)& M cDNA, FFLAH A
B, KM RT-PCR J5iksiE /M 3 F o1,2-FT 2 [
gRiIX, BAAEWT . 519t S AR iRk E
NREKEM al2-FT £RF5), 5I1M(REDH
Pharmacia A "l (HA) & H. 50 ul PCR R NAAE,
RN ZAF ) 94 CAEME 9 min, BEANFEIR, 94 C 1
min, 50 'C 1 min, 72 C 2 min, 25 MEHJ5 72
‘CHEMH 10 min, #4 PCR YT & 0.5% IR ZEEH]
1.2 % WIBARRERE VK S, 7E504H (320 nm) T
MR T4 . SOBERL R 43 )l 4 44 o MFUT-1.
MFUT-II }x MFUT-111., FJH TA wERAE&E
(Invitrogen A 7], E[E)¥ PCR =¥ H B B FH A
pCR2.1Ja, HRT RKMATH INVaF, Rik#RES
A & 1 AT . BEALIZER 15 MM EVE, FIJF PCR
THENERBRANFWARRE, 5k : PCR RMAKR
15 wl, RNZ&HRL, 519 884& L5149 T7
PromoterPrimer /&2 M13 Reverse, AR A4 KM H#,
Y& PCR K, EHFHME ORE .

122 ka9, s BonF I BURREL
FHiR 57 & (GFX™ Micro Plasmid Prep Kit, Pharmacia,
FED B, Al fh kL R XL S B & ik
(dideoxynucleotide terminator) /7 ¥£3E1T 2 K ¥4 43
M, J7iknR: 20 pl PCR RN R, HPHE:

0.4 pug Jiiki, 3 pmol 5|4, 8 ul BigDye™ Premixture
(Bigdye™ Terminator Cycle Sequencing Ready Reaction
Kit, PE, Applied Biosystems, Foster City, CA,3 [H),
RE AR 96 CE&YES min, FHEAJEHR, 96 C

FEPIINARAEER S, R A AL ABI PRISM™ 310Ge-
netic Analyzer(EE)IATIT, WiF4 RFAH
GenBank £ FE#HAT /4. WF 59 80k L
190 B AR 43 W P45 0 i HR KL 81

123 &A#HBIK pcDNA3.1-MFUT ¢4 KL
A 7 B BTR DNA K& R IAB4A pcDNA3.1(+)H
EcoR1 B 8% HindIIL F1 Norl XUBGY), 235 IgHE ik
VK, BEWHE B R B, SRS AN
AL kL, WIS B dr 4 5 pcDNA3.1-MFUT-1.
pcDNA3.1-MFUT-1I #1 pcDNA3.1-MFUT-III.

1.2.4 ol,2-FT /£ COS-7 tmfg ¥ ¢4 k& A BT
FiiE YL B R 771 & (CellPhect Tansfection Kit, Pharmacia,
% [H) ¥ 2L B 1E pcDNA3.1-MFUT-1. pcDNA3.1-
MFUT-II 5% pcDNA3.1-MFUT-III 43 5 ¥ 4 3] COS-7
MAT, HMHLESH 10%FCS i) DMEM K5 5 1%
7272 h, RIGHEEMM, HIHA 0.25 mol/L HERE
EIRRTFAI R, EAEBAEEAM, LL700 g HiEE
> 10 min, B EIEBRNE R ol ,2-FT &M% *HE
41 COS-7 4 R g di 4k .

12.5 ol,2-FT /& He PLEERER -B-D- F-5L
BN EY, ALY pcDNA3.1. pcDNA3.1-
MFUT-I. pcDNA3.1-MFUT-II & pcDNA3.1-MFUT-
I (¥] COS-7 451 3% HiB e BRIV AA R
£34%: 0.38 mmol/L JE#). 20 mmol/L MnCl,. 1%
Triton X-100. 50 mmol/L F IR IHER &% - TR RRZE 1P
(pH 5.8)~ 0.37 pmol/L GDP-["“C]:& % ##(270.0 mCi/
mmol NEN, 3¢[#) & #(0.4 mg), SAEFA 100 ul,
BAWAE 37 CFEE L hJa, A 300w &46/ il
(2 1 HZIERMN, 8%, 2000 r/min .02 min,
W EHKER, FERTEREH#ITHEEZEEN(CD
TLC #R, Merck A7, EE)2H, BRIFERNL
BZ : mEBE © 1-buthanol © /K @ ZEE(100 10 :
10 : 30 : 3). FAHZBIHIL(BAS2000, Fuji Film
IR ) RO AR TN AR B (Tri-Carb1500, Packard)l
SE I ) R TBU i

10s, 50 °C 55, 60 C 4 min, 25 MEH. frd 126 DR al2-FTHR4He94E  FIH PCR J7ik
Table 1 PCR primers used for cloning of murine o1,2-FT gene

Gene Primer name Primers GenBank No.

MFUT-I MFUT-I-U 5'-ATA GCT ATG TGG ACT CCC AGC CG-3' Y09883
MFUT-I-L 5'-AGT CAG ACC AAT CTA AAA AGA CTG-3'

MFUT-II MFUT-II-U 5'-GCT AAG TTA AAT CCA GCA GCC ATG-3' AB006138
MFUT-II-L 5'-AGG CTG GTG TTA GTG CTT AAG GAG-3'

MFUT-II MFUT-II-U 5'-TGC CAT GCC TTC TGA CTC CTG-3' Y09882
MFUT-III-L 5'-AGC ATG TGC ACT ACA GCA AGG-3'
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4% 3 B ol ,2-FT ZERIRE R R, BT AT

SRR T A5 43E47 PCR 714, 5(4) PROBE-I-
U 5-ACT TAG CTG GTG GAG AC-3', PROBE-I-L 5
AAG GCA GCC TCA GGC CT-3' #I#%#4l PROBE-
I, HT%K MFUT-1£#l; PROBE-II-U 5'-TAC
CTC ACG GGT GGG GA-3', PROBE-II-L 5'-GGT
AAG CTG CTT CTG GC-3' #i| &4 PROBE-1I, H
F 3K MFUT-II #3ll; PROBE-III-U 5'-CCT GGC
AGG TGG TGA TA-3', PROBE-III-L 5'-GCT GGC
TTA AAG ATT TTG A-3' #i|% %} PROBE-III, H
FH K MFUT-UT #53, 20 pl PCR RNAEER, H
A3 0.5 u Tag K5 BE(AmpliTaq GoldTM, Applied
Biosystems, Z[H), 50 ng & A AHKERE BRI
$i DNA 4%, 4 mmol/L dATP, dTTP, dGTP %
1 ul % 150 uCi [o-?P]dCTP(NEN, £[H), RNM%
4 %5: 94 ‘CAPE 9 min, FEATEIR, 94 C 40 s,
60 'C 40s, 72 'C 40's, 25 MEH, KMNFHF]H
BRET K BEAE (ProbeQuantTM G-50 Micro Columns,
Pharmacia, 3[E)#4T464k.

1.2.7 Northern & X 5 #7 K AGPC M4
HFELEUS RNA, 307 RS - B lepi itk (1.2 %) b
BWATHIK B, REBEBIE kK Hybond-N+
(Amersham, E[EH) . JEWELE 65 C, A
H(6xSSC. 5xDenhart i, 0.1% SDS #1100 pl/ml
Ag P47 OFE T DNA)ALIE 4 ho SR 520 590 I B iy T 461
1) 27P Fric AR ST HEREN T 2448, 1E 65 CRMW
15 hZJ5, KJeJefidE 1xSSC. 0.1%SDS #, =
W FEYE 2 K, 1£0.2xSSC. 0.1 %SDS #65 C
TVEYE3 IR BJa, FRUR A5 H{(BAS2000,
Fuji Film, HA)#HATHH7.

1.2.8 Southern % X 547 KH SDS Jik AN
M2l R 42 E DNA, FIH Hindlll. Sacl. Pastl &
EcoRV 5N VIEGHATIH . K ILLE 1% T SR
KB, SRIE R R e R b R AT
2 1) 32P bRic R e HEER B AT 2 AT .

2 HZR
2.1 3 #EE MFUT-I. MFUT-II #1 MFUT-III
B 7 P R EEER

FIF PCR J7i% el T 3 Fh ol 2-FT Z: N 4RiE X .
X 3 AT A B A B R AR (R 2), 3 MR
ISR A : MFUT-1, 337 NMREER,
flivh4r F 5 42.39 kDa(GE K v E S AF113533);

Table 2 Comparison of deduced amino acid among three
murine o1,2-FT

% Homology based on
MFUT-II

M, MFUT-I
MFUT-1 (377 aa) 42 392 100%
MFUT-II (347 aa) 39 214 65% (197/299) 100%

MFUT-III (368 aa) 41 436 58% (177/301) 75% (252/333) 100%

MFUT-III

Table 3 Comparison of the deduced amino acids of the
murine o1,2-FT with other cloned o1,2-FT

al,2-FT % Homology based on
MFUT-I MFUT-II MFUT-III

Rat FTA 93 % (350/376) 65 % (195/298) 59 % (178/299)
Rat FTB 63 % (204/319) 89 % (317/354) 75 % (258/340)
Rat FTC 62% (173/277) 86 % (238/275) 92 % (278/299)
Human H 77 % (284/367) 65 % (195/296) 58% (174/300)
Human Se 68 % (202/296) 79 % (275/347) 73 % (243/331)
Human Secl 60 % (94/157) 64 % (139/216) 75 % (167/223)

Orangutan FT1 77 % (274/354) 65 % (193/296) 57 % (173/300)
Orangutan FT2 68 % (202/296) 79 % (277/347) 72 % (241/331)
Rabbit FT-I 76% (284/370) 67 % (194/287) 59 % (188/314)
Rabbit FT-II 68 % (191/279) 72 % (238/328) 78 % (268/343)
Rabbit FT-III 68 % (204/300) 77 % (270/347) 74 % (245/328)

Cow FT1 75 % (273/362) 67 % (202/299) 61 % (181/294)
Cow FT2 67 % (199/296) 77 % (270/348) 72 % (232/320)
Cow FT3 65 % (181/278) 78 % (217/276) 75 % (255/336)
Pig FT1 73 % (268/367) 66 % (196/296) 62 % (178 /286)
Pig FT2 65 % (203/309) 79% (275/347) 72% (237/326)

MFUT-II, 347 ANZEER, fhih4F 54 39.21 kDa
GER R M5 4 AF064792); MFUT-III, 368 44
HER, it T8N 41.46 kDa(FERETM S A
AF113532). ‘B IREERTHBEAEE M T
N A uify X 5 B &% 3 81 4 MBE I N- I Rehl st
167 . 45 RFE M MFUT-1. MFUT-II #1 MFUT-III
HHEACHREREELBREMHEL, BT 2 MEkE
Ho %3 M al,2-FT ERTH 5 AE, HAR%
BRI R3S EL L, A R BLIX LY ol 2-FT EHIEAR
(7] ) P e o ELA A B R T R i 5 KRRl ) [
TEME =L 89%~93% , Tfi HL7E iy [ $2 31 (1) 5 5 X A
N- BEEAAL A BB B AT, RN ol,2-
FT FIE R 7 54T L nT %0: MFUT-1. MFUT-
I1 #1 MFUT-II 43 5l 5 A& H 2K, Se 2L KR Secl
FERI (3K 3)
2.2 MFUT-I. MFUT-II #1 MFUT-III #£ COS-7
40 Bl Y Rk

PR B-D- FFUBEAIT, 73 A5 4 pcDNA3.1-
MFUT-I. pcDNA3.1-MFUT-II 8} pcDNA3.1-MFUT-
111 ) COS-7 A MI I B =4, AT & BERE e R B
Hotr. SRERNER pcDNA3.I-MFUT-1 M
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pcDNA3.1-MFUT-II 4 fu i & o 1,2-FT Be AL
GDP-[“Cl &bl 2 845 NEKWZ -B-D- F A bk
W, MY pcDNA3.1-MFUT-III f#{& pcDNA3.1
HMH) 1) ol 2-FT W EAER®, X B MFUT-1 f1
MFUT-II B K 9w b5 0 & F 5B ol 2-FT &1, M
MFUT-II A K 4w b8 0 & [ U A & . MFUT-1
Al AT MPUT-T B K -B-D- - FUHE G K, 1853714 28.85
mmol/L 1 54.73 mmol/L.
2.3 ol,2-FT EEEHLPRYIFTIE

% ] Northern [l Z4AZ1EK I 3 Fh o1, 2-FT
RIE R /D R 2R ) 3ik . MFUT-I #1 MFUT-1IT
FE M SRR A KA. MFUT-11 /) 3.5 kb
R E AR T RE, A o0 . B
2R, M2, FE.B. N BENE T,
AP il P [F B R GA 1.6 kb Al 7.4 kb #3724 .
2.4 3 #EEARY Southern 23X H#h

SR 3 B ol 2-FT 3£ R4 PROBE-I,
PROBE-II & PROBE-UI 1T Southern 2448 7747, &5
Rl 1R, 3 FEREN AL S AR AS T m R I B
ANA] . MFUT-1 B[R B e A7 AR AN A1 HindIIT B
Sacl WIEEYIAL 15, 42 HindlIl B Sacl BV Ab 3 5
FE[K 40 DNA 544 PROBE-T 238 I #4971 2 AN 2438
Bt. MFUT-IIT 2[R Dy e FRAL AN AFAE Sacl HIEEY]
74, Al A Sacl FEUIALHL G R K4 DNA S5#4%r
PROBE-III 25 I W TE il 2 A28 B, il 2 A
MFUT-1 A& MFUT-II 7] fg4£7E 2 % U1, MFUT-II
(K20 DNA H HindIIl. Sacl. Pastl 8¢ EcoRV iX
4 FhEEALIR G, S5#E4F PROBE-II 2828 (AUE AL 1 A
FeZBE, MEC R MFUT-II 0] GEAAEAE 1 9% UL

1 2 3 4 1 2 3 4 1 2 3 4

e

i

Fig. 1 Southern blot analysis with mouse MFUT-I, MFUT-
I and MFUT-III probes

Mouse gemomic DNA was cut by HindIII (lane 1), Sacl (lane 2), Pastl
(lane 3) and EcoRV (lane 4) and hybridized with three probe of al,
2-FT gene, respectively. A: PROBE-I; B: PROBE-II; C: PROBE-
I11.

3 it

KR, BATEEHEET ICR/DME 3 M al,
2-FT # K. 25 RiEH/ MR ol 2-FT 5 HAh bR AL 5
BEEFR G R Z RN, BARPMAHL,
PERJER . 24 A ol ,2-FT #1H) LES &t
FhEE DA R EE IR, EAT5 B T H 847
F(FUTD R4 R (Se) M4 25 (FUT2)P4, BLE M
KR(RFTA), #R(RFT-DF/NR(FUTLH 4 & HA
H ERKEUY . eTREER IR BT R
FARALES-1T . FEARSCHRGE R 3 AL, MFUT-I
5 ANHZRKFUTL. K RFTA Fif RFT-1 5 H 75
EEMESY BIA 77% 93% F176%, FH MFUT-1 i
A H EREELY . MFUT-1(GenBank Zid 5
AF113533)5 i FUT1(GenBank % i %5 U90553) [
Y5 H 98.9%, 15 GenBank &ic 5 24 Y09883 fi 1
Bt5e e MIA . MFUT-15 i FUTL /74111 2 kT g
Rl TR TRENER cDNA KA R G
ECRIOY; [R]EE AT BEIR 9 MFUT-1 /776 2 M5 UL, A
ifF 5 Southern ZeAZ 4 #T45 R LG ENESE . 53— T
Ifl, MFUT-II £ MFUT-III 435l 4 A Se J& K Fl Secl
REEIEPY . HAHCERM MWK (RFTB
RFTC). %(RFT-II Al RFT-TIN)H $k 15101012, MFUT-
I KRB )F 55 N Se. % RFT- IITRIK i RFTB 1)
E—TED BN T9% . 77% A1 89% . XFhEH T
eS| ESR AR LA m FRIT 5, JCIE M 64
IR R 347 AL AH R A IERIX . KR H
Se & Kl ga i (1) & (1 JRAC S Fp h B B () IR
P, B H R e b 1) 8 PR B A AR DR S .
HEATRFEAFUTFIIER, XL ALK
EEEFF R BANE. LA, HERE R
Y EBAET R AR RE, (LM R KM
JRE BOSFE I A B, i A B o R TEA R
MR R P ERIE, ROHEREIGH ol,2-
FT B & H JUR s e m R e s, tean: &
BLF e S AN RE RS, DL AE M A KM TG
EATH A A B R AT K ANBER L B R P R B T
W . BATFHA TLC Rk, S UWERH
HIFY =2 AT H SRR R = kK 8 s, (it
SRR R X AR . 5
H Z R 5 F= e A R 2P Fi b B H R R IS 474
B ZE SR, Se HREEZ WA, . DK
AR E R Rk, {H Se P/ ~Y{E
NN RIS S A AVE EAE Y R AH B
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BRI

YEHA K, XEH Se FEAITE /) BIH A 18 PR il 14 X 43
PRS2 R AT, Se RAB X WA S
HRES S S E AU A Hy Leb B LeY MIPLR
P, MAMRREFHERN L.

5\ Secl EF gL EE FAELL, /N MFUT-
I R & H A RA ol 2-FT BiEtE. 74
AN Secl FEFE B T4kt v I A M AF % 1k
FERG T, mRAFEEEIAZEMN. DRH Secl

o1,2-FT 2 5 ST W BEEAT R o AE 1 R, AT
PlyE AR M bR Y, MY E4 X
FhER (A g AD B R () R IE PRS2 s v R 4, FRATTLA
Mg RIERRA THAEDMEE N+ 15k
75 iy b i P A R AR R IR o, 2-FT LR 3R ik K&
B A T AR 0, Gl e X 3 B ol ,2-FT
FEIRE A0S B HGR ol 2-FT 58 SR 4
TESR A T84 .
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Comparison of the Three Murine GDP-fucose: B-galactoside a1,2-
fucosytransferase MFUT-I, MFUT-II and MFUT-III

Bei Lin*, Makiko Saito!, Masao Iwamori?
(Department of Gynecology and Obstetrics, the Second Affiliated Hospital of China Medical University, Shenyang 110004, China;
'Department of Pediatrics, Graduate School of medicine, University of Tokyo, Tokyo 113-0003, Japan;
*Department of Biochemistry, Faculty of Science and Technology, Kinki University, Osaka 577-8502, Japan )

Abstract Three members of a GDP-fucose: B-galactoside al,2-fucosyltransferase (ou1,2-fucosyltransferase,
o1,2-FT), MFUT-I, MFUT-II, and MFUT-1II, from a cDNA of murine small intestine, were cloned by RT-PCR.
MFUT-1, MFUT-II, and MFUT-III exhibited sequence homology together and with the human H (78.4%), Se (79.0%),
and Secl (74.9%) gene products, respectively. The open reading frames were ligated into mammalian expression
vector pcDNA 3.1(pcDNA3.1-MFUT-1, pcDNA3.1-MFUT-II, pcDNA3.1-MFUT-IIL,) and then transiently trans-
fected into COS-7 cells using a Cellphect transfection kit and the cells was used for determination of a1,2-FT.
COS-7 cells transfected with MFUT-I and MFUT-II exhibited o1,2-FT activity, but no activity was detected in
COS-7 cells with MFUT-III. The expression of three gene in murine tissues were analyzed by Northern blotting.
MFUT-II yielded a 3.5 kb mRNA transcript in several tissues, whereas MFUT-1 and MFUT-III were predominantly
expressed in epididymis and testis, respectively. Southern blot analysis showed that MFUT-II was present in the
mouse genome as a single-copy gene but MFUT-I and MFUT-III were present as tow-copy gene. Our results
suggest that MFUT-I, MFUT-II and MFUT-III correspond to the human H, Se and Secl genes, respectively.

Key words mouse; al,2-fucosyltransferase; gene; clone; expression
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