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[ E]1 8 @3 ST3 g-FII 2.3 MR R 5S( ST3 B-galactoside a-2,3-sialyltransferase 5 , ST3GALS )7
N SR I A ML9%( acute myeloid leukemia, AML ) NB4 R HTif 254N % NB4/ADR W25 57 3235, BB ST3GALS X (4 1ML 41
MR B ARSI G 520 . ¢ @ SRJT] Real-time PCR il Western blotting H AR5 A AML i itk ST3GALS 35T,
FESEPETEYE ST3GALS , MTT Fo/INER B AT R A 80 S 0 K8 I T P AT 5 NB4 A NB4/ADR 40 7L (AR P9 L A% Ab 7 24 ) fisettk 1) A4
b PIBK/ Akt {5 S HIE B I . 48 R ¢ ST3GALS 1EEAANNI K NB4 v 5 263K, 1 T 25 20 U Bk NB4/ADR Hh I 338 5 45 5
£ 9% NB4/ADR ZHErf ST3GALS 33K , TR 40 ML) 25 W) SUSPE SR ( P < 0. 05 ), PI3K/ Akt {5538 6 43 F A P-gp KK
(P <0.05); eS8 NB4 4l ST3GALS B2k, i AN 25 Py U Bk 55 , PI3K/ Akt {5538 % 701 F1 P-gp KX TR o
28 4 ST3GALS 16 N AML 41 K FLTi 25 40 M bk 22 I3 A B35 25 57 S SR MR B0 5 N AMIL 2 24T 254 5 5 AML 2 25T
2Pk g SR T ST3GALS /% PI3K/ Akt {5 538 5> T A1 P-gp FIK A AR SZPH
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ST3 B-galactoside o-2,3 sialyltransferase S inhibited the multidrug resistance of
leukemia NB4 cell line

GAO Shuhang®, WEI Wei”, YANG Guang”, MIAO Xiaoyan"( a. Oncology Department, the First Affiliated Hospital of
Dalian Medical University; b. Department of Comprehensive Laboratory, College of Laboratory Medicine, Dalian Medical
University, Dalian 116011, China )

[ Abstract ] Objective:To confirm the effect of ST3 B-galactosidea-2,3 sialyltransferase 5 ( ST3GALS ) on drug resistance
of AML in vivo and in vitro through studying the differential expression of ST3GALS between acute myeloid leukemia ( AML )
NB4 cell line and its drug-resistant cell line NB4/ADR. Methods: The expressions of ST3GALS in AML cell lines were de-
tected by Real-time PCR and Western blotting assays. Expressions of ST3GALS in the cells were specifically regulated to in-
crease or decrease. Before and after the interferences, Changes of sensitivities to chemotherapy drugs and activation of PI3K/
Akt signaling pathway in the NB4 and NB4/ADR cells in vivo and in vitro were examined by MTT assay and experiments with
xenograft mouse model. Results: ST3GALS was highly expressed in NB4 cell line but low expressed in its drug-resistant cell
line NB4/ADR. Drug sensitivity and PI3K/Akt signaling pathway molecules of NB4/ADR cells in which expressions of
ST3GALS were specifically up-regulated respectively increased and decreased ( all P <0.05 ). Contrarily, drug sensitivity,
PI3K/ Akt signaling pathway molecules and P-gp of NB4 cells in which expressions of ST3GALS were down-regulated respec-
tively decreased and increased. Conclusion: There were obvious differences of ST3GALS expressions between AML cell and
its drug-resistant cell lines. These characteristic alterations are associated with multidrug resistance in AML, which is proba-
bly achieved through ST3GALS mediated-PI3K/ Akt signaling pathway and alteration of P-gp expression.

[ Key words ] ST3 B-galactoside a-2, 3-sialyltransferase 5( ST3GALS ); leukemia cell line; multidrug resistance ;
PI3K/ Akt signaling pathway
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it 25 2 H R L YA 7 T R R 4R
TF 2R R it RS ( acute myeloid leukemia, AML )
18 22 245t 2 AL 155K 33 2 i 24 T B AT 2 F1 s £k
FPOFR AR RURIME S R 2 — o I 22 24T 24 L
AR A%, 2L Z2 24T 25 L 5 25 W) S HEAH DG Y
REIR MR REL 214, I ABC KK P-WEZE 1 ( P-gly-
coprotein, P-gp ) . Z 24T 2 ( multidrug resist-
ance-associated protein, MRP ) ¢, MW 927 ff 1
TF5E g AT A T 2L, R ARAT V) ) R W 7
P XL i 245 40 R TR A7 AR 28500 S (EDG L g Ll
WARTEA T . ST3 B-F I o-2,3 MR
it 5 ( ST3 B-galactosidea-2, 3 sialyltransferase 5,
ST3GALS )it -2, 3 WA P 2 e B Ml TR I 63 2
— MR TR LA o2 ,3 BB 5 . A SR
BIEHRTT ST3GALS 5 A AML 2 2 25 i AH Sk, vl
AE A I HNRT T KA IR 25 Wt i SR R

1 #MEEFZE

1.1 EEZMEFERXA

AML ZH i bk NB4 1 F pg 5L 9L A ) BB kR
AR E], AML i 25 28 Ml %k NB4/ADR i A4 52 56 %
W IR . AR SR T 15 ml EHHKIE 10%
FBS 1% 78 £( 100 U/ml ) FIEE7 2( 100 pwg/ml )
f)5e4 RPMI 1640 $557 36, & F 37 °C 5% CO, .
AR R CO, AR,

PRER ( HEPE 4 JES AT R 18 ~24 ¢ ), SPF 41,
A AR5 : SYXK( 11 )2013-0006, I [ k3% &
FEK2: SPF gh¥ s, 584 RPMI 1640 15 3% 3t
FBS H& & HEE R I A 3L E Gibeo 24 H,
2t B ( adriamycin, ADR )| 58 %2 i | K & #r 0il.
PVDF [0 [ 35 [ Pall /A ®]. %% Jeik ) 1ip2000
Al ESE] Invitrogen N, MTT B 3£ H Sigma o
Al. HARLR ST3GALS M K 3% 52 AR W1 7l A il

i &I RNA( shRNA ) 1 ifg 35 L BE R Ak 2 H R A
MR R A . #8044 pEGFP-N2 Iy [ 35 [ BD /A7,
HBi A\ ST3GALS \PI3K pl10« . p-Aki473 . p-Aki308
GAPDH Akt ZHT . FHi % 1gG 1 H 2 E Santa A
Ao ECL XX FN &M g & Amersham Biosci-
ences 2\ Fl] . Real-time PCR 1% ( Themal Cycler Dice
Real Time System TP800 )IJ H H 74X TaKaRa /A #].
1.2 ADR 725 NB4/ADR %m itk o9 #32

FH R 37 38 X BO AR K ) NB4 41 i 5 %
F 1 x10° A4/ml, B 10 ml MBI E T SR P 5
7724 ho TRAUMLHE AT BO0 AR i) R 355 3% S 6 al
£ ADR (0.025 mg/L )RR FEHE, dke i 37, 1505 24
h WL ZE A0 A O 0, 1 20 I DE H RS A S R
ADR( 0.05 mg/L )5 IR, AR 235 9% . Fr 240 M Tid
%W PE ADR J5, B S Mk B A G 9 ADR BE 57
5 HEMBEZE S ADR( 1.0 mg/L)RY$5 IR A IE
WA K, RIM TR 25 40 bk NB4/ADR. 256 T NB4/
ADR il 5258557 — A .
1.3 Real-time PCR # NB4 #= NB4/ADR %1 fitL A
ST3GALs #2 ST6GALs mRNA #) % ik

FH TRIzol 142 HL NB4 K NB4/ADR 2 fa ik i) 2
RNA . AN o0 o 6 B 16 0 e J38 4 1 5 4 R
TaKaRa Sf% iR & e B4 . SRR Rl
20 ul, NS 25 °C .5 min, 42 °C .60 min, 70
C.5 min. W % 5% 13 # 1) cDNA F% it SYBR
Premix Ex Taq [[ iFEAR R AL ] Real-time PCR J [
K&, BT Real-time PCR {17 5ZHf %E 7 PCR ¥
B4, Real-time PCR VAR R EAF R 25 Wl , R0 5%
5995 °C 30 s 7,95 °C .5 5,60 °C 30 s,40 MEH,
FRHG10LE 1, RIS 3948 53 GAPDH A%t
HR, 435 b4 NB4 F1 NB4/ADR 4iiffi H ST3GAL %
SR FAN L. BB SER R R AKCOEARE 27229 2
AR, LR HEE 3 K.

%1 Real-time PCR FF AHISIIE S R o0 TFEK N

Tab.1 Primer sequences and amplicon size of Real-time PCR

Gene Forward primer Reverse primer Size ( bp)
ST3GALI 5'-CAGAGATGGACGGTCACT-3' 5'-CAACTGTGGTTTCTGACG-3’ 197
ST3GAL2 5'-GTGCCTCCGACTGGTTTG-3' 5'-GAAGCGGTAGGGGTTCTC-3' 191
ST3GAL3 5'-TATGCTTCAGCCTTGATG-3' 5'-TTGGTGACTGACAAGATGG-3’ 164
ST3GAIA 5'-ATGTTGGCTCTGGTCCTG-3' 5'-AGGAAGATGGGCTGATCC-3' 176
ST3GALS 5'-CAAAGCAAGATGAGAAGG-3' 5'-AAACTTGGGACGACATTC-3 213
ST3GALG 5'-ATGTCTATTGGGTGGCAC-3' 5'-CGCACACAGAAAAGGGTG-3' 189

GAPDH 5'-CTCCTCCACCTTTGACGCTG-3’  5'-TCCTCTTGTGCTCTTGCTGG-3' 175
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1.4 AKX 0K 5 # NB4 = NB4/ADR %8 e, P-gp
EOF &

W X # A K NB4 T NB4/ADR 41 g, i
B A 1 x 10° 4~/ml, 20 51 B 200 wl 41 2
180 x g B5.0> 5 min, 3+ L&, N 5% Wilgwiks, & 37
CH¥E 30 min, PBS ¥k 2 W, M FITC( 10 pg/ml )5
CIEEER , A P-gp UIRE AR TE FITC Frid
Tg PUARME R BATEXT IR 4 °CBEEHFE 40 min, PBS ¥
2 W T A ML ASCR I 20 L PN P-gp YR iA 5, Cell
Quest Pro BB 'Gom B
1.5 44 ST3GALS shRNA #5 3 ST3GALS 1% % ik
NB4 28 itk

BOGHE A T NB4 4L, TG 137 15 % S50 45 20
HERE 2 2 x 10° A~/ml, filA 24 FLA, &:FLJIA 400
wlo ¥4 3.6 wl #[H ST3GALS &K shRNA ( 10
pwmol/L) ITAARF FBS [ RPMI 1640 X373 4]
JEMARL 40 Wl 1K, [AIES7E AR & FBS (9 RPMI 1640
KR 3EPA 2.4 pl shRNA 5% 447 Lipofectami-
ne™ 2000 ZHLEARTL 40 wl KR B Bk shRNA
FE G P AR R 7 2R T AEH 20 min, 14 1%
shRNA/ Y FNR G . Z S5 FHR 51419 shRNA/
YRR A I AR FL N, RS2 15 32 40 6 ho
BLLFE LW, A S YA ZOM FBS ARG 7 3 o &7
AP ZE 500 pl, AkLEE; 3% 24 h, IEE 4N, Real-time
PCR .Western blotting 43 #7 K Il T HL R A , [7] B 14 X
WA ZH TCHE Y 7 41 shRNA AE S BAAE X IR 5 it
% 3 £# ] shRNA( shRNAT .shRNA2F1 shRNA3 )
YU HT & I, shRNAT B 56 e RiUR Fc i, s 48
T shRNAT 5L
1.6 M3 ST3GALS it & ik NB4/ADR 4 etk

WA i) SRR 5 g AR IAHK
& pEGFP-N2/ST3GALS %% A NB4/ADR 4il fitd 7, []
BH A 60 pl lipofectamine"vM 2000 Jg iR E: e il 5
P %) R 25 AR pEGFP-N2 % 4% . 800 wg/ml 11
GA18( MG RF B IER 9% 4 B G & e £k
ST3GALS FIZHMIAR , UL EE 4B , Real-time PCR . West-
ern blotting 7T ST3GALS 11 F 3R BUR
1.7 MTT &#m FiER LA ST3GALS & ik % NB4
F= NB4/ADR 4m JLAL ST 25 My A Bt 64 % v

HOok $ AE KR JR 5 JH ST3GALS Rk Y
NB4 5, NB4/ADR 4fiffi &% 200 pl( 1 x 10° >/ml )
HRhF 96 FLES SRR, BT 37 °C 5% CO, Ki346
B3R 24 ho Aol in A 6 A [a] A6 EE VR BEC 0. 001 .
0.01.0.1.1.10 1100 mg/L )BT 254 ADR .
BRI AR, B FRA h3E9% 72 he WAL

A 10 pl MTT( 5 mg/ml ), B A T E IR 4 he
I EALIA 100 Wl —HEZf# (10 g SDS, 5 ml &
TEE, 10.012 mol/1 R E 100 ml ), B }iF7 46 5
4 ho LRSS, BRI E 570 nm K44
FLEE B DOME , A 1C,, fH( B 25 92 50m i
WeRE o BB —NEFEFLC A AN, ) — 4L Bk
X HRFLC AT 259 )0 IR XF BR AL AN B A 5
JEHR BE S ALAR S 5 AR AL 10, R R B 1%
- 1gICy, = Xm-I( P 3-Pm-Pn )/4 )., Xm: lg ( f%
KA )5 1: 1o SR/ ARG R ) 5 P2 BRSO
B2 P S R BHE SR K 5 P d5e /N B S B3R
1.8 #m ST3GALS #9 & ik sP4R AR 1 A5 LG AL 57
2 it 25 M G %R

BEHLEF 100 H 4 JERE SPF AR, 700 6 4, 4
16 H L Fa 4 oA AA AU ) ¥
i 97 1) NB4, NB4-control shRNA( ST3GALS ik 3 ik
[ X B 2H ), NB4-ST3GALS shRNA1( ST3GALS 1%
#3540 ), NB4/ADR, NB4/ADR/mock( ST3GALS it
FEIRBAYEXT B4 ), NB4/ADR/ST3GAL5( ST3GALS
i PRkl AL A PBS ZZ bR E BN 5 x 107 4~/ml
AR . B U A AR 53 B2 T 43 0 53 200
wl TR A A2, i 2 R R S — P A R 2
JEJG W 1 5 R AS [R] 40 A BV T 4 K e By
FARREC A 16 KO PRI A 2 41, B - 25 ()
TRAL( 8 HO)MPTEEZRIGITH(8 H ). FIERIAITY
BERG 3 RIEEES 0.5 we/ml I8 E(4 mg/ke -
d), 25 PO IR i g A AR R K, TRYTY 32 d )5
JRETAL HEIT: i ), 05 e AR R bR AR FRC v/
mm’ ) =1/2( £ x 58 ).
1.9 Western blotting 42 28 i, 4 PI3K/ Akt i@ ¥4 48
*F G0 kik

FEFESS Y NB4, NB4/ADR M Yt J %) 4 it J1
2x PR PIRIR A N R G SRR 1, BCA 5K
M e, F 4 SDS-PAGE 208 J5%5#4 %) PVDF
JEE 1o RS I TTBS Ll 5% Bils 5k 37 °C 4%
PR EA 2 he 15350 5 %Rbt/N R ST3GALS( 1:200 ),
PI3K pl110a.p-Akt 308 . p-Akt 473 Akt ( ¥ 1:500 ),
GAPDH (1:1 000 ) Z wlEdifk 4 CWE LK. H
TTBS A% 3 UK, AKX 10 min. RJ5 il HRP FRic £t
H1gG( 1:5 000 ),37 CWEHE 1.5 h, H TTBS HEAE 3
U, BFRPE 10 mine ECL &G &G4
1.10 %itsam

KM SPSS13. 0 B T e it7 br. A Y
SEBHEH « £ TR, BT ELHEE IR W
ZHBE LB « A5, =21 K LA B e ANOVA
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38T, BA P <0.05 R 2 A G EE Lo

2 & B

2.1 ST3GAL % # #= AML %1} NB4 #= NB4/ADR
A

Real-time PCR K ill 25 52 ( & 1 ) W7, ST3GAL
FIFEW 5T mRNA 76 NB4 F11 NB4/ADR 41 fifg bk v 5
25k . ST3GALA 7E NB4/ADR ifi 24 41 gt
SEEFRIRST3GALL FI ST3GALS 7v 3£ A4 41 i bk NB4
H kRN, Hoh ST3GALS ik i o, 2
AR 4.5 f5, M E ZRAHITFEL(P <
0.01), FP4Mfikk ST3GAL2 Fl ST3GAL3 1 mRNA
FikER TG 2% 5 ;1 NB4 Fl NB4/ADR 4l g
PRI RAGIF] ST3GALG FIFE3A

6

.E 5 mNB4

'z ENB4/ADR I

g2 4
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STIGALI STIGAL2 ST3GAL3 ST3GAL4 STIGALS ST3GALG

1 ST3GAL Zi% mRNA 7£ NB4 F1 NB4/ ADR 2Bk pIZERRE

Fig.1 Differential expressions of mRNA of ST3GAL
family members in NB4 and NB4/ADR cell lines
" P <0.01 vs NB4 cell line
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2.2 HFPETE ST3GALS & A4 3 NB4 4a f ik Ak
R B AR St 25
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ST3GALS 1) shRNA ¢ 51 T 9 ST3GALS 7 NB4 4
Jarf iy ik, Mg kB, 5 NB4 4ifig & NB4-control
shRNA 4 A L, 485 19 NB4 4 ig ST3GALS 1E
mRNA( [ 2A)FIEE FI( B 2B )7k bRk 1 i 2 1%
k. #E#E NB4-ST3GALS shRNAT 41 it i# 17 5 i
L3S STy Erdy NS aved R Ve el EAE Q|
2C )& I, NB4-ST3GALS shRNAI Zfififl 5 FITC-MAL
B R LA W96 B s , #E— 2P UE ] 4
Jri i) NB4 4t ST3GALS Fih/K AR

KA MTT A5, 255 87 ,( 1) NB4-control
shRNA1 215 NB4 4 XS 47 Mg 245 49 iy et 2k
A—F;(2 ) NB4-ST3GALS shRNAT 4 g i 47t fitr Jgd
259 B BUBPEAR T NB4-control shRNA 4 fifd, 1C, {H
WA R 2),

RN LR M S B0 45 R 7R - 5 NB4 4 i A L,
THf5 NB4 4 f i - X AR BRI RO &I 3 ). DLk
2RISR RS R R NB4 40 R ) ST3GALS )&,
2 R0 P T 24 3 5
2.3 it &k iA ST3GALS 4% NB4/ADR %@ ek ik 1
B ARSI 25 4

KB F I8 B R KR 5% [ NB4/ADR 4
e ST3GALS fFiA . 45F /R, 7 NB4/ADR/
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Fig. 2 Expression of ST3GALS in NB4 cells with specific downregulation of ST3GALS
A: Expression of ST3GAL5S mRNA in NB4 cells with various shRNA; B. Expression of ST3GALS in NB4 cells with various shRNA;
C: Fluorecense intensity of ST3GALS in NB4 cells with shRNAI tested by flow cytometry assay
“P <0.05 vs NB4 cells or NB4-control shRNA cells
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ST3GALS #ififg ', ST3GALS #£ mRNA( [& 4A ) Fl K
El( K 4B /K- ERBI B L BEE R SRR _ 1500r  mADRG)
52 7 A ARG T 235 5 5 71%( 18] 4C ), NB4/ADR/ ERE] S
ST3GALS 4% A FITC-MAL SE4E % 19T #9566 T wof =
R TE e i S eoof
é 300
2 TH ST3GALS RIESHUFTHY & 0 NB4 NB4-Ctrl NB4 ST 3(“1‘\[ 5
15 NB4 ZAAER9 IC,, BN p,/( mg - L) ] ShRNA ShRNAI

Tab. 2 Increase of IC,, values after down regulating

expression of ST3GALS in NB4 cells p,/( mg - L) ] E3 5 NB4-control ShRNA ZH#HLEE,

b - NB4-control NB4-ST3GALS NB4-ST3GALS5 shRNA1 HE TR Bk
TU,
8 shRNA shRNA1 Fig. 3 Increased tumor volume in mice group with
Adriamycin ~ 0.86 £0. 06 0.77 +0.06 1.8340.22% NB4-ST3GALS shRNA1 tumors as compared with
Paclitaxel  0.30 £0. 040 0.29+0.03  0.96+0.09" " that in NB4-control shRNAL group
o - *P <0.05 vs ADR( + ) group;
Vincristine 1.42 £0.18 1.49 +0.26 3.75+0.37**
* P <0.05 vs NB4-Ctrl shRNA group;
** P <O0. B4-c | shRNA ¢
<0.05 us NB4-control shRNA group 4P <0.05 vs NB4-Ctrl shRNA group
A B
é 2038 1
s ST3GALS - w—igkpa  E06
2 o4
g GAPDH | i S S 36kDa 202
& ;& 20 Q! - {&F! S
e31::- I\)il" F‘,\mt" e ‘&u-‘ & @6‘“
‘}%)- ; 5-5-& ‘\?‘b}'l" \jq:'b
& @b’:'
C
g8 = s = §3 s
3 E3 f g E 4
e T W AN / _ g~
I Lt Ia;ugqj"u’ w07 .m‘ Wl yotaal -_r'.\r._‘:\h 0?0t w J %M‘&?‘ o & 1,13?'\,5
& o & ¥ M <&
.,‘Qb’" .?_QQL ““‘b :,,\'?}
\&rs o
B4 %R i ST3GALS 7£ NB4/ADR HM AR IX

Fig. 4 Upregulated expression of ST3GALS in NB4/ADR cells
A: Increased level of ST3GALS mRNA in NB4/ADR/ST3GALS cell after upregulated expression of ST3GAL5 compared with
NB4/ADR and NB4/ADR/mock cells by Real-time PCR; B: Increased expression of ST3GALS protein in NB4/ADR/ST3GALS
cell after upregulated expression of ST3GALS compared with NB4/ADR and NB4/ADR/mock cells by Wwestern blotting assay;
C: Fluorescence intensity and cell account in NB4/ADR/ST3GALS cell compared with NB4/ADR and NB4/ADR/mock
cells by flow cytometry assay
*P <0.05 vs NB4/ADR and NB4/ADR/mock group

PR AN 25 i s 56 45 IR R, i #35 NB4/ADR 40
e ST3GALS %A J5, NB4/ADR/ST3GALS 41 Jify
ST g 25 9 () ik 24 v 55 %k R 2H AR F I AR, H

2.4 ST3GALS f& & ik

# P-gp & ik
Western blotting £ Ml 45 S i 7k ( K] 6A, B)

it PI3K/Akt 13 5

il FEAT

IC, B A 3 ). RNHELIR R R #5),
5 NB4/ADR 4 g # Lt , NB4/ADR/ST3GALS 4 ifd
B 2 g8 AR AR /N e DA 2 SRR R bk
NB4/ADR ) ST3GALS Ji , 4H i () i 25 M P A

PI3K/ Akt {55 5 3 % 32 22 7 T pl10a, p-Aki308 %n
p-Aki473 7E NB4-ST3GALS shRNA1 #fi Jifi( ST3GALS
fRERIB 0 NB4 4 ) 5 v R385 M, 75 NB4/
ADR/ST3GALS 40fifi( ST3GALS =% ik (1) NB4/ADR
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Yipf )P 2L IE . LA, B UE T ST3GALS X fif 9
it 25 FR 54 P-gp FRIKAYRZM . It =X Al A &5 SR
RO 6C, D),P-gp £ NB4-ST3GALS shRNAT 41 fifg
o iR R P 198 O 5R BE Y 5, M 7E NB4/ADR/
ST3GALS 40 h-F-35 0 i T .

#®3 LA ST3GALS RIZSHUFTAMRG
NB4/ADR #AfaE 1C,, FF&[ p,/( mg + L) ]
Tab. 3 Decreased IC,, values after the overexpression
of ST3GALS in NB4/ADR cells[ p,/( mg - L) ]

Drugs NB4/ADR/ NB4/ADR/
NB4/ADR
mock ST3GALS
Adriamycin =~ 79.35 £7.79 75.86 £7.42 51.38+5.03**
Paclitaxel 9.57 £0.84 9.36 £0.98 5.26 £0.61 "~
Vincristine ~ 67.25 £6.75 64.96 £6.26 35.16 £3.90 " *

** P <0.05 vs NB4/ADR/mock group
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Fig. 5 Decreased tumor volume in NB4/ADR/
ST3GALS mouse group, as compared with
that in NB4/ADR/mock group
" P <0.05 vs NB4/ADR/ST3GALS group;

*P <0.05 vs NB4/ADR/mock group or
NB4/ADR/ST3GAL5 ( ADR™ ) group
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