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Analysis of DNA sequence

Abstract:
A novel cancer-associated antigen, Galactosyltransferase Associated

with Tumor (GAT) is presented here.

Galactosyltransferase isoenzymell (GT-1I) has been reported as a
useful tumor marker for serological diagnostics previously, its
characteristics had been unclear. A number of monoclonal antibodies to
purified galactosyltransferase (Gal-T) were successfully prepared, and
one of their monoclonal antibodies, MAb8513, was proven to be specific
to GAT. Furthermore, six cDNA clones were isolated by immuno-
screening of the MAb's to GAT from a newly established cDNA library.
One of their clones, UG-8601, showed to encode a gene corresponding
to a Gal-T. In addition, the protein expressed by UG-8601 was
specifically recognized by only MAb8513 and MAb8628.

These results suggest that UG-8601 might be a tumor-associated gene
derived from a Gal-T gene.
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1 FZhHE

ALAEDIEIFEOMEIZIIH E A3 L0 H b 45, I
JECEUIMKIRE L THE2MINL TH Y, s at
T 5 NAN T BT L WHAE, TR Mo A
PEIIREY - K TH D, HAE, ML R E{R 20 &
W —A—12k5LDTHEH, TTICEKELHSL
T B~ — A — 3RO S THaidnn{ b
NIZEEFELT. IV —A - FLNT
Wb,

MM IEALIZ & b Ze v FOBESREE ORI 2 b
HIEICED, IHHIZEERMENREE L THOEFEE T
L, B2 oS~ A - LTRSS TS,
D29 o HESEO B IE R OB A S LR A
L. Aoy RES»REICERI 2L, L LIS
IEH TIEEARS L WET L ST I b o
ZEEEZLNTHEN, EICHE L /AR TR
DRBINT W3, /72, BEEOKE PO 7 b —
26 FEEER (Gal-T) 2735 L. IEH DR L (351
WX EWARED LN, T B E LY,
JEHICBLE LV BRI ELTEY, CoBEaS
HIESENR, Tabbiiv—r—LaNB50 T3
Zwndr, EWIGEEL D SRR L T 3,

FFR 23, BEGT-I*YE L TREZ AT W28
&N, ZDMARES EHT 57T 7 b — REEEER
DEFFRENOARE L, BETTHGODEHEILICL 2
LOTHHILEZRTHMAREN. 22T, 40, 2o
JEREA S 7 b — Z4nFSEE (GAT:Galactosyl-transferase
Associated with Tumor) Z¥R L, ZHICKHTE2E/
7 v —F L& (MAb: Monoclonal Antibody) % {ER*.
FroloPiEr vz 2 ) —=> 72 L ) GATOcDNA
(complementry DNA)®D 7 o —=> 72§ Lz T
DR E L ABRORBIZOWTHAT 5,

2 GAT DR

ARtk & AR, OB B R o R R
#TH 5. RMG- 1 #ila®»< £ D153 EifhIZGAT # 7l
LTWwa I Ehigh iz, ZOLFHLEDHEECH - 2B
Whae-2 272 VTPV T Iy TI74=FT4—AF4L70"
FZST 4 —RITEY)EICEST, 52 F—RiER
FERHE 2 RER L 728 2 A, SDS-PAGE# D SRta T,
P RHI50,0000 3T H—a x> F 21372 (Figl). 72,
JEBEBIRFIZ L GAT RUFGATHE oy T D IEAE 2 78D 72
DT, Fif L FIHRICHE Y LGAT O HER 2174 - 72,

RMG- 1 Bi3& 1iF & D458 L/GAT, HEzK L DaF®L
72GAT, RuF, EEAMPE L) HEELAGal T2, 20

%D IEENRRAT P RIE R / 2 o —F Witk 2 7))
—= IV, BB, SNLDF T EHEAT Y
b —2EREHEE L o2 k13, UDP- [PH] Galo jik44i
HDIMEAT LT I o ~DIEHREFWET 2221285 T
MEELTHD,

3 MGATE/ 20—+ ILiEDEREFD
Ak

Balb,ce7 ZIZH/k L DKR L72GAT# 704 > Mg
BT VanNrs FELLICHETDIILICE-THRIEL.
FNE D LAMEEE L > 2 2 no—<HifaE K
NZFLoZ)a—il k- T4 X7, HATE: 1S
& BEIRDZGal-TIcxf L TRICHE % b >hifkziEE T %
70— ZELISAIZ & - Thail, REFRECL -T2
o— gLl ~A TN F—=%8r L7z, =729
(A7) F—=%2F4 L, BEARZETEZLI2E-
TE-HEL BiEET =7 A2 X 18T X Fast Protein
Liquid Chromatography (FPLC) 2L - THBIL 72,

AHmigfz 9N E /) 7 o—FAditkE, PEZE -
TDENIZE->Ta, b, cHSHIZHIEL (FrDTL
— 7R DI T3S A 5) (Table 1),

F72. MAbT907# b5 < 8 M3 2 DiBR&ET 20 T454 7
7 b—RERBEEE DO L2 BN E A L 2GF-
20007 = G TEEREEZWET 5 2 LIz L - ThHER
L7z (Table 1),
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Fig.1 SDS-PAGE of purified GAT from tumor effusion fluid
and immunostaining with MAb 8628

A:Silver staining after SDS-PAGE
B : Immunostaining with MAb 8628

Lane 1:Treated without 2-ME
Lane 2:Treated with 2-ME
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Table 1 Characterization of anti-GAT monoclonal antibodies

MAb 4880 8507 8628 7907 8513 8677 8611 8913 8919
Subclass IgG1 IgG1 IgG1 IgM IgM 1gG1 IgG1 IgG2b I1gG1
Enzyme activity +++ ++ +++ - + + ++ + +++
Category a a a b b b c c [«

A;492nm 0OD/492nm X 10~3cpm
220 I~ . ; 34 r
KOV GT g :
N MAD 8628
1.0 L : L
MAb 8513 WBF = | 3
/ (13
L ] E [ ] (1]
10  «e ! 2 .
. i oo .
0.5¢ N P L LIS L
(13 : [ : 11
. . sees esssee
NOR GT 0.5 '_-._o_o 1F . e
—-m=*" "I MADb 8628 = e €« &
—— A b H sssses
. SET=E T - - 4T T MAb 8513 o | saneen
0 5 25 125 ng/mL 0 0
Beni C Beni
Fig.2 Affinity of MAb to GAT and normal GT Eancer Sgn ancer enign
MAD 8513-MAbD 8628 HRP Total Gal-T activity

ELISA of KOV GT and normal GT with MAb 8628
and MAD 8513. purified GAT from tumor effusion
fluid or Gal-T of normal serum were used for coating
antigen.

Hr M v FECESTGATOMERITA ) 720, &
PLEDGATICH T 5 BAE R U R (EE ARXKRDOEE
K EenRERIBY) -~ EMHDF L L TMAD 8513,
DA L TMADS628 2 R L 72,

4

GCATDERKIERT

Fig.2 ¥ Fig.3!=7~ 9 & 9 (CMAD8513 K 1°, MAb8628 %
W/:ELISAEEIC L 2 HE T BB EHMKOGAT L IEH
ANBRDEEF L DRNIZHLERD RS0 B 7 8 AR
bMd, FRINLDNENHT T 7 b —AEBEES D
ORFERBLTVWEI L FTFRECL WY,

SDS-PAGE# @ Western blotting®#EA R & 5 12,
PGAT ® / 7 o —F+AiEE 5 i #950,0000 51, §
b bR L/-GAT % T 50725 (Fig.1) . Zfid—
BRICELN TV R IEEFE ANHKDER LD XTH
2, KB L7GATOSE B AkEN 2177 9 L pH4A.7
7 5pH6. 0D M IZEAD < F &R L, L2 LHIGAT
B/ 70—FNMEICEBA L/ AT A2l -TLH
Aoy FHBRBEENS (Figd), B2 27 ¥—Lu
FMLTYL, chbn sy FIEREAIc#EST 5750 T

Fig.3 Serological diagnosis by anti-GAT monoclonal
antibodies and total Gal-T activity

o
S ~——PH4.0—

Fig.4 |.E.F. of purified GAT and immunostaining with
MADb 8628

A:Silver staining after LE.F
B:Immunostaining with MAb 8628

Lane 1:Non-treated
Lane 2:Treated with sialidase
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LT -RiZFA s, 20 iRz ELIz )

Sl 0,
ZNEIVRATT I b= ZERERER O TS X D 2k

PEIZIEE AN EDBER IZOWT L ST w39 2. i

hhizdve, - g o7 %Lk L TvWb L9

ThH ). 2O L GAT B UPLIAOTE AL % W2 R
LTI Ze

5 270 M= &N QP TO-F

777 b — 2R (2RI 0N L3 (. RMG- 1
MM A LAY Z RS E L TV 2 uw o Th, Ik
LAisd Z 2T ERL L, FRTEAERkEIN vy —
bbb A LI ICGAT 2% L2 ThH DL
BHERIZH D F L3 P E VA WD GAT D4
SEAIZ X B L DL FMNLPIZTEHRIEITES W,

% Z T3 72 ($cDNA (complementary DNA) 7 o —=
DM ESAL, =/ 70—t ritkETo—7k
Lizza 7)== 7#ilAal, cDNAX SRS ILIUE, 7 >~
N D RN AR D L R s Loy
THERB L THITTE B33 TR, FDF 30
BLlcAIcERAER T v 722 2 L affigx 724 1) .GA
TN F T 7 b — AR L OMNRE HEICTE 5 &
o1 O fa

(Kiro base)

-—0.24

Fig.5 Total RNA extracted from RMG-1 cell line

Electrophoresis of RNA through gels containing
formaldehyde

' 6 RMG-1HXcDNASA 7S5YU—DER
CcEDNAT =271
RMG-1 k¥ LiCl-urea buffer & 7o 8k & Hv ¢
RNAZ MY L7z sl dlkililon ) Ry — ARNAD 7§ 9 — o
(Fig.5) K U¥B-actin®>cDNA# 7o —7(2 L 7zNorthern
blottingk ) RNADMEHIZE A ¥ 72 L 2L L 72,
KiZoligpdTeno—2AF AEWGRT 74 =F4—7
R k777 4—1255T, poly (A) 'RNA (mRNA)
FRIWLZNEDNAT A 77 ) —D A ICH 72,104
DISOMI7' 7 2 F v 775 A2 THa% L 72RMG- 1 #ilz &
8. 1ImgHRNAZFT, poly (A) "RNA L L T150ug%
R 7,
cDNAD Gk IZoligodT# 7 7 4 = — 2V THEIZfiE
= T 5 72.4.0ug?Ppoly (A) "RNA X ) 3. 1pg?cDNA
0 L (Fig6), EcoRIY » A —diligh, 77 o0—2
CL-AB# 7 L2 L 5702012 & - TH A Xopphi L7214
(Fig.6), AZAP~7 % — (Stratagenetl) (Z4fiA L. &
8.5%10°p.fu. (77— 7 HHiE) AcDNAF {75 1) —
Ak L7z,
Young and Davis? i3 # W THGATE / 72—+
k%70 —7L722cDNAZ 0 —=> 7 #{7% - 72 MADb
8513 MADBSG28# S 9N E / 7 o—Fhifkx e
LTAZ N == 7%irv AEK L7Z2RMG- 1 HkcDNA
F4 771 =51 6 2DcDNAZ v — > (UG-8601, UG-

>

. 12 B
(Kiro base) |
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Fig.6 Synthesized cDNA and its size fractionation

A:1. Synthesized 1st-strand cDNA
2. Synthesized 2nd-strand cDNA

B:Gel filtration with Sepharose CL-4B
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7902, UG-7903, UG-7904, UG-7905, UG-4806) % 472 (Fig.7) .

| 7 CDNAZ O—> DRtk

#“7o—>%_ in vivo excisioniZX - TADNA LY
Bluescript (7'7 2 3 F) DT OIL, KB LT
Z 2 F#EcoRIHET B2 LI2& > T.cDNANK S ik
#7z (table 2),

Northern blotting(2, RMG- 1 iz X O $hil' L 72RNA
ERLATATEFE2HUYVTEAKRIIT 52 12X
ST W HDNAZ =L F 75 4 L2 L - T[PP]-
CTPTZ~n L7277 o—7%+ L THW?: (Fig.8),
UG-7902,UG-7903 = UG 7904(32,400~<— 2N s3 > A7
LTz, £27:UG-8601,UG-7905 & UG-4806(34,200~<
— 2Dy P LT b (table2), 3 TI27o—=

Fig.7 2nd screening of UG-7902 by immunostaining

Fusion protein of 4-gal and inserted cDNA was expressed
and immunostained with anti-GAT monoclonal antibodies.
Konica Immunostain HRP kit was used for color devel-
opment.

P 73INTHE MM DBLAA T 7 b — R RS

(HM-GT:human milk-Galactose Transferase) "'
MRNADEE L4,200—Z2TH ), 2D 4 HNcDNAD
MU HIEE A A S 47,

ZITHHD 70— OMEtEE 47 ) 54—
3 2L > TR L 72, ¥*PT 7~ L2 % cDNAZ I
2Ry b 7)) T A= 3 212 5 -5 TcDNAR DI
PEeW72E ZA BEALNEILIZYDDNADIZ L
FHRIVECL W S 703 0~ UG-860172 13 s HM-G T HeDN A
YodoHIEME R R L2 (Fig9), 720 ZDcDNADHTA
ST L Bluescript#ilacZ7 0 E— 9% — %45 T 3
DT B-TZ7 b F—X Lo 370 %5k
RUILA S 230 H{ERE S 70—+ 04k E D IOutE
POt O—2 7 NS —LTHOFy b 70w T ¢
¥ IRELISA7'V— b TOH > K4 o FiEEHOTHEH~

(Kiro base)

|
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Fig.8 Northern blotting of RMG-1 total RNA
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Electrophoresis of RNA through gels containing folmaldehvde
was transfered to nylon membrane.
Each radiolabeled cDNA was used as probe.

Lane 1:UG-8601 Lane 2:UG-7902 Lane 3:UG-7903
Lane 4:UG-7905 Lane 5:UG-7905 Lane 6:UG 4806
Lane 7:HM-GT

Table 2 Characterization of cDNA clones

Olones UG-8601 UG-7902 UG-7903 UG-7904 UG7905 | UG-4806
Size (base) 450 | 2300 ‘ 2900 400 2200 2400 g
Total size (base) 1400 ‘ 2400 f
4200 ; 2400 3200 2400 4200 f 4200
i 3600 ;
MAb 8628 7907 7907 7907 7907 i 4880
8513 ;

Size; The size of cloned cDNA

Total size; The size of mMRNA that was estimated by Northern blotting (Fig 8)

MAD; MAD that interacted with the E.coli. expressed protein
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Fig.9 Homogeneity between six cDNA clones and HM-GT
cDNA

fz.Table 212R T X 5 12 UG-8601 DM 1T4, 2 H il
EraletEtzRmL7z,

GAT%2#BT 3 2>0®/ 7o —Fndifkk o
FLOS o 7HEE2—FTAIE L) . UG-8601{3GA
TORIEFTHBZ EHFEASI NI, FkTE LR~
£ 3 12UG8601IFHM-GT L nffiEkE# b o7 20— Th
3. BAOHM-GTLGATOEWEFANLH N7 O
— & LIRS

8 UG-8601 @R

UG-8601 | FREE R R % Fig. 1012R T, 5 5K 54
250~=— R{IHM-GTNcDN AN Fifi#R00~— 2 5 H#M50
~— AN E—E L7z, /: UG-86010HHEI#H# Sanger
B2 L > THELEZAHMGT &3 —F L7,

UG-8601% Fifi (3'Am) LD RK3¥, ToEHD
B P4 o FiEzLANEEORoEE#H~NLES,
Nhel# 4 F & 0 _Eiiz BIR23E/4 L0id. MABBS513: MAD
8628(=RIn9 545 Apal %°Mrol k9 ki (HM-GT®
anchor® 4 (ZAH4 T 2) 2 HE2RTL 2 >R
L% (Fig1), T4 b 5GATHIBRES{TIZApPa
1 &Nhel D, T b HHM-GTHAEERS S0 E
RTHEERICTFET AAERF YT 2o FET
5, L LHM-GTcDNADMrol L V) Fii® (A[i5ih
41) frame#® &7, BluescripticffiA L ¥ » 37 H#%
RIXGTLEFOEMENGATE / 2 2 —F0difkED
FA] i AF & EPFARG =% (ErIAN

IOHERINEBEALR—BbiL s ZNcDNADKIZ
e (2 & 2 (Xpoint mutation?s ¥} AFELTE

D FDROHIGAT £ / 7 0 —F+ LIEOIRE R E B

Anchor Soluble

HM-GT }
UG-8601

f T
Pst I |Apa I NLe I
Mro I

Fig.10 Restriction map of UG-8601 and the relationship
between HM-GT and UG-8601

} ; Cleavage site between anchor and soluble form

Apal
PstI Mro Il Nhe I
UG-8601 | .

HM-GT

Clone with MAb epitope
Clone without MAb epitope

Fig.11 Expression of deletion mutant of UG-8601 and its
affinity for MAb

ThbbBEEENERE L > TwWaRTiihuwhr T
MENns,

9 =T

BLCE 3475 7 F - REBBEEOWER(LIPodolsky
RE-TREIN O, 205704 (T /B
NRATH) BREIZOWTIEZELFNTH-72,

AEER L:—#DE ) 70 —Fnditkd, aBERUD
BZ&ENRL Loy (Table 1) 12, SIBMEEILL - BEES
T (GAT) 2R BANCEEL T2 19 T& 1 FICMAD
8513& MAD8628HRP % v 7zt > KA wFiBIC & 2 M
W IR AL L A X T WBHB AR R/ LS 2
% (Figd), (—Fg, MBEFNEHFZ 7 I — REGHEBEERN
Wv—A— 2% B EEbNA, IR IEE IS
EWbhDTH12)

L L., REREDBRLENIEBET 00, F/,
BRLLTORBMCITEEIBETVW 200, Lu
S ERIEIST E RGO TREL Bkt
TELal,

RMG-1H®cDNAFS4 73 ) -k W 720—= 7L
7:cDNAZ o —, UG-8601M#fTIc L - T, GATHE
FEO—MEMALPIZT A EHTER, Thbt, B
DHM-GTORIEZFIZERH B ET(H L 3B+
HIZGATNRIEFHFELTV O, T I/ BL~<ATD
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