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BB LI RSB RR TR T
X BT B R 48 B O B
AT & B A R OAHR

(S HRE Rifgpe 2z e b 2 S 4r AR R, il 200032)

WE  WTITREELIL LR AL PR BENG (SM3) (0 2RAA KT By I i 40 R 8 E MK O 2R, RO A e e Dl 4 € R i
BIFIDE S Y oy 3, LE T AN [] e B v T ) JE 0 ML e 1 e P o 28 T M 1) 0 T KT, R L v A R P T
A ML A ik SM3 KT WAk 0 TR R A P A A . 5% e A P A A0 MR 2830 10 Mmol/ L 4 FY AR AR B, A0S 4
Ml e Rl e LLG, SM3 KT 13 R I (P< 0.05), B REHR P i i K, (HE SM3 (RRT 1443 1
P FLRHIE AR BERACT IF A BRAR, S i T A2 30 T 4. Ju I R L RS Bl (CST) IR B,
fili Hep3B JHF it 4l il i ik SM3. A CST & Je i I 40 Jf0 15 e A A DG IR AT O S 35 O, 28 B IR R e L, CST
L DR] ety % 1 JHF s 0 M 0 SR Bl U RBEE B T (vitronectin PR PR R S I A, DU oA e % ) AR T A A 1 0 40
Bt 3~ 4 £ BEEUAA ISR W], I PP FLAT S B IK CST LR 1) Hep3B 41 M L o ML 21 490 Mt 1L A7 0 5 1) 4 7%

fEJs (P< 0.05). WAL AL FUBE AL 28 It nT i B I 4 G 0 e B8 A7 O,
KRR WRNEAL FURIE AR B, T IR R RN, R

ZRS%ES Q539

JEE A S A0 b — 2R AR i, e L
FEAT 20 I e 0 = 0I5 o 28 MM 1 2 LR G 3 i 2
B, AT AR A5, T R I Ak LB e 28
e (SM3), Bl EEfk o FLBESE ph 2 BENE (SM4).
T gk FE A 1P i I 40 JR B I 1) 20k o0t 41 e 2
A T /Y. AR T S 5 A 1l 3 22
ST I B R AL 32 F2 B8 ( cerebroside sulfotransferase,
CST, EC2.8.2.11), ‘EHEBMEILIT VERIIR 20 1 111
i P 4 e [ 381 L o 2 I e 1 2 LB 3 3 o7 Bk
e TR 4 TR DL S AN 2 0 2y R
o7, BRI A 43 1 R BC AR 1 S R0 ) B4k g
J3, DR ol 6 G A A P £ I o 4 i o R R
M. WIS R CST LN 26k 5538 vk 8 43 K,
L0 PR B s A 8P A R i &3R5 Nl
I A &5 i I N\ KD R 3 B Wk o b, S 31X
S N PRIk O 45 5 48 R 38 509 N (R T Bt Ak Ll ik
MBI K FA BT LR, RCWEEA [ B
PR R 1 JH-9 40 L P A o 7 MR P K, R F R A
P A B 15 i LA RO A0 s 17 IR (R K7, I
e CST FEDd 2y &ak, 33 1 0 55 o) JH-94 4 i %
Rtk i 115 .

1 #MR5AE

1.1 #8
1.1.1  FIk Uk pCXN2 FTA CST cDNA i fif

TR 2 WG (SM3) .+ Bl ek = T8 #h 22 Tk
fi (SM4) FRAE iR BROE WX, FORE4E ik
A GIBCO A ] high purity plasmid preparation
system, Lipofect AMINE 24 Life Technologies /™ fifi,
G418 4 Sigma 7)™ f, RNA $h32 A& Trizol .
I BgEEA . ERNERD . FERAMBIERA
1 SM 3 550 FE LA T Seikagagu 27, 04 HLik
(U SM3 I SM4) . PLp-FURBFE Bl . HigE &
A P R BB R AL R OE R R T
Chemicon 1 DAKO 2], JeJefit . RNA M4
T 7 R o S OGS IR & A Roche 23 W) 7
fh, AT R IUFD 96 LA T Faleon 23 7).

1.1.2 P9 40 0 bk Hep3B 41 i ok ¥ T 56 [ i
ATCC, A ARFA L T8 4 i Bk HMCC 97H
FITHMCC 971 th 52 B B I v 1l B e 8 0T
JR AL > 7

1.2 7

1.2.1 2O RRETRN: MR I: T8 A N E,
LA NGB SG, HIHT BRG] 49% 20 58 R ST [
€ 20 min, R HIWEER 22 sl e 3 Ik, AL

S HE A REE RIS H (30070183)  F L il & A
FHE G IIH (B9808010).
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04 Ptk (L SM3 F1 SM4) k- FLHE Ik 4 28 Bk i
FTCREDUR 4 CIREA, K E NP FEbRid (1 - Hi
DAPI (4, 6 diamindino- 2- phenyindole, dilactate),
BTG, Olympus 286 R BN EE, I 47 40 2
X4 DAPT Je iy 6o, % 200 4N A &k
B CHAMMEL, LLE 5 lEROR.

1.2.2 20 i IEG G 28 W s 440 P 2 1 = LB ik o 25
[ e R Ak /PO N (A2 > A ol B
HMCCO7H . L 4 us53% T 10% i 4= i, 2 x 10°
MK T 96 FLETIRMR, 200l 0 MR 28 vh ik ik 3
R, 4% 22 5B WA T [ 5E 20 min, A —$T 04
PUik (Pt SM3 1 SM4) LU BT = FL Ik poh 25 1 Jii
Prik 4 CHEM 2 b, PEER LA DN % R I b it 1)
FEPUR 1gM, R LA IR A (pNPP) W (a,
450 nm P AL

1.2.3 JERNFEYE: A1 CST JE A 2 IA HESL 4
NI FLBh A 40 o 2 15 3844 pCXN2 w4 A9
Y2 4040 B, UIE 52 IE A DA S HEAT B 8 R Al Ak,
SR G K] Lipofect AMINE 773k, U B35 I 24
AL O BT, MBAERERSEE 3R, F
400 mg/ L G418 ATk, Bhkifi 24 4 Mo oo b,
o B Ji PRV M AE 5 AE AT G418 I RG IRk,

1.2.4  RNA B M\ %6 3 1 40 g b 4 32 5
RNA FE 8T 50% W EERZ, 6% W% F1 20 mmol/ L
MOPS (pH 7.0), ¢ 65 CAMG, FET 1% Billg
b vk, BT L, AR e bR
RNA F B, B pSVK-hCST JikifE T7 RNA % &
BEVE] R, MARAhEr ik CST JER R Xho 1 F B,
] B 45 A b e b il AR T IR, BRI Gy A7 b ey
I RNA J BAEARER, S5& AN RNA 1)
JHEAE 68 CHEAT 2% AC I B, SR i Al T Ml vy~ H 5e [
PUik Faby JyBE S Je Je Mgl 45, Mo 2 & O6H AR
ol D At ST

1.2.5 §REEN RN M PBS Mk
Pl DL, WCERAN IR, oS A il G,
Al HEE K (300 60: 8) HhHERANMIIAES, RF
FIA0 MR P A R (20 1) RhidR—Ik,
GIF AR SRR, Ja# LAET DEAE-A25 (i
Y JETRE, @ &5 R K (300 60: 8) AN
FREYE IR, SRJG ] 200 mmol/ L 7t AR J vt Jit 8 1 il
g, BERYERE NG 28 W £E J5 H] SepPak C18 /)KL I 26,
FHAEM T 0.5 mg 8 T L BR YRR G LRE T
MW EZE M (TLC) B, A %05 1 B/ 0. 2%
CaCly (60: 35:7) JEIF, — ¥ HIB AR &5 Sy W
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(0, — il 4 FH A IS 5 254 B i 4 % 31 PV DF Ji,
SR FUR L o WG e BE LA LS B, AR
LB FR G I EPUR IgM 5 —Higi 4, Atk
i Al Ak 2 RO A ECL &G, BEG X 6 i

N i
1.2.6 A ORI BRI A 4E PBS VEE

B LA, WO TR I S PR RE A FLRE L e 2
MENG S e HUARLE 4 CHER 2 h, @RS 529G
FHRACHETUR IgM 7€ 4 CHEM 1 h, RS gl
Moy R B gl MR &S, Dickson FACScaliber 43
B, BEAARAWCE 2 TA M, RS A
CellQuest HAF5 Hr AL 2.

1.2.7 HMHFEM: 1 BKREED . FiEE&AO . 2
HER O MBOE R AW T PBS, 4 v/ fL, 8 9%
LB, *THEH 1% 19 BSA, 4 Cili, PBS VB IX
LG, I 1% BRI 7 ( Block reagent) 1 4T
4 h, Pe¥k 2 WG, TG EE SRS 37°C 0.5 h,
AN IEA 2% 107 4L, 37 CHEF 15~ 60 min,
PBS %, MTT %ff, 560 nm AL EL

1.2.8 ZhWsicie: sk i g 8 s 50 MR 4
Miyoshi %518 ({73, B3R AN T PBS Phik
KLAJE, FEH Hank's ¥UEWR 1 K, 40040 1 73 ik
SN R A, IR BIE T Hank's Wb, AL Ik
1x 10" AN ml, &TFAREM FT Balb/ C # & E
WYESF 0.1 ml M B, SAERAMEIA 4
Jiwe, MEPE, JorE fER & F MR, 50 K LS R
Hl, WEHEHBILPIE, ALUEH Y] F.

2 &% R

2.1 SREBHEEMMRER SM; BRIE

MHCC97H F1 MHCCOT7L 4 43 5l g i 5 8 1k
FUREEAS M Al v s 4 i, o &2 524 b Jad vh
Ly B B T 9 e e S AN 52 5 TV 04 A () i
A SM3 F1 SM4, MHCC 4l i 2: 04 ik 4s
LA, RO P G, 45 R
MHCCOTH 4l (=% #E) MMMESR (43%) W]
Vi MHCCOTL 4 i ({REe# k) (20%) (&
1), 208 3k i 1 g A& SM3 A1 SM 4§ 44 4 1,
MHCC 3 40 Mo 28 = FUBE 3 ik 17 1 B i 5 & LU,
PEH 9806 bRl 19 = B0 &5 &, 45 3 26
MHCCO7TH 44 M (19 2 o6 FH ¥ 4% 8 (35%), Lk
MHCCOTL 40/l (21%) .
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Fig. 1 Fluorescence staining with O4 monoclonal antibody
{a) and (b): MHCCY9TH cells; (¢) and (d): MHCCITL cells.

FET 200 3 it B s 34 923000 2 40 i 2 1 sk e 7Ll
Phze B 2k, a5 BB SR, R R R T AN iR
(MHCCO7L 41fi8) 04 Puiki & it & o TR
BrER 4 04 PUk 4 & dt (P< 0.05). F3
B0 T 1 2 A A A RS R o A M B B e B
PERFHEAII R (P< 0.05) (% 1).

Table 1 Observation of sulfatide and glactosylcerebroside on

various metastatic potential cells of hepatocellular carcinoma

A 450
Antibodies Treatment
MHCC 97H cells  MHCC 97L cells
04 antibody ~ control 0.0307£0.0024 0. 0266 +0. 0040"

retinoic acid 0. 0261 £0. 002"

0.0248£0.0023  0.0179£0. 0041"

0.0233 %0. 0023

control

antr galactosyl

cerebrosides retinoic acid

"'P < 0.05. MHCC 97H and 97L cells were the hepatocellular
carcinoma cells with high and low metastatic potentials. Data in the table

are the opt ical ;ll)_wrpi ion value at wave |(-.||gl|1 of 450 nm.

2.2 BHEERRZINGE SM; BIFRiE

FRATVH U A A0 5 0 4 VT RR A Y o 4 i T LA
FBI IS L (K A AT . MHCCOTH I 4 i
25 10 umol/ L (14 W ER/E I LLJG, S5 1F AT 4H
tb, O4 PUiAmai G B2 FE (P< 0.05) (%
1) AE T A M T T P 4 LB R M 7 i ik
HIFREEFENSAE (P> 0.05) (F1). 0,
it RRAE I CARG, 2 BEAL Y FURE I I 1 I 1) sk
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At A F B2 30 400 0, X e T Ak i 1 s 1 3R A
~FE.

2.3 REEHWEBIEEBEBERESD

2.3.1 HPRAMH mRNA £ik: P FURE NN B
(IR A0 B ch o T PR REIL L g (CST) BT fie
. CST kPR KA 3k pCXN2 % 4 JiT-Ji 4h Ja
Hep3B. £ G418 Jii 1 3RAF 18 A~ e B4 o, 4% {4
pCXN2 (Mock) JEPIFEHIRA 11 D od . Hh
PEPTA A 0  RNA BES 2 )5, BEANRE S
10 Bg RNA HHT 5 IEHE f vk, RNA EZEHE# Hivk
30T CST FEF QM4 i, a2 T 18 S AbwT L
—A A, TiBE 6, S AL (K 2), i
WAL A 11 A TEEE S TE W B 4. A
B JT R F AR ET 55 CST SR v b 2 BT FH A 4 1 A
4, Bk, W2 2 Z AT AT CST fiE L
PP .

2 3 4
(a) “ I '

b)

s ) oN oo OF
i35 D b e WP

(
2

Fig. 2 Northern blot analysis of the cells transfected with CST

gene and the vector
I, 2: vectortransfected cells; 3, 4: CST-transfected cells;

(a) CST mRNA: (b) ribosomal RNA.

2.3.2 EGQILHFY o Hr AT 0. 5Smg B
JRIGERYERE NS AL S BET TLC W, TG, —#
DB B RO A, A T hRIE SM3 4
Hep3B-CST 5if% 6, 8 Lt Mock 4il ifd ) 4 47 ¥, 7
AT SM4 AL TCHI 2 [ 25, 5 — R Ar e PR L u
gett (1 3a), ENIEEH T PVDF B, 04 HiydfE
Pk ge s i 45 2 WK 3b, Hep3B CST % 6, 8
7 SM3 Abn] WLACHE, Mock Z0MINIJEG. Rk ik s
B3R ve b 6 N 8 41 fifu.

2.3.3  HR YA L 1T I R T 4 LB Ik 20 T e
i R A I (SRS 00t 0 4 T 38 v i T A i
TG ik, 25 RER, CST FEKE M 7k 6
T W g 25y b A A B G 1 YA v B B A A
CST HE DA G (40 I 2 6 K ~F 341 52 1% 4 264. 64,
B G (P A0 WP 58 BRI R 78. 64, IR
X0 35.50. 26 RTBR L, RAL o, S
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HIMILL, CST 7EFE 6 Al 8 41 M A3 e ok il ¢ 6, i
Mock 40 fifd W) 6 BH &2 18 98 6 {5 5 (B A R oK),
PUSM3 B a PR A 04 Hifk (R SM3
SM4) &5 RAH, U6H 40 M % if LA SM3 (B 1L
FUBESL AP BERG) 4

Fig. 3 Identification of SM3 in the cells transfected with CST

gene
I, 2: standard SM4 and SM 3; 3, 4: CST-transfected clone 6 and 8;
5. 6: vectortransfected clones (mock cells). (a) primulin staining:

(b) 04 monoclonal antibody staining.

2.4 YHRRFAMHRIE

CST JEDRFE JL (40 MR Mock 40 i 43 56 1 %Y
IRIFEE . AFIEERA . EREE A DR BE & Ak
FTEEPRREG, 25 WS 3 CST K IR # J4 16 40 g 0t
R BT 15 min £ 1 h 5, HHEMEMNYS
Mock 40 L &G BEAE FARAL, B AT B S i 8. X
PR (IO AL AR G I B e xR AR 1
FP, CST FEDNFE R ElE (6,8) 4HMLE P 11y
ARSI g, E 3% B ) & B I3 4 WY
SSRGS BE T 30 min, CST TilE 6 A1 8 HI 4y
W R 5E, 4 45 min, CST sefE 6, 8 4H 1)
FIES BN (13.6 £1.27)% F (9.5 +3.1) %,
Mock % % 6, 8 4 ML &P 435K (3.9 £
1.39)% F (3.6 %1.36)%; #HHE 1 h, CST i
Bt 6, 8 40l (19.2 £1.68)% Fl (25.9
0.73)%, Mock 6, 8 4 ffd & % K (13.5
1.01)% A1 (11.8%2.54) %.
2.5 KAEBLE

AT RS e I i, FRATIAT CST Jk
IR 94 1) Hep3B 401 M 7F 2h P ok o 1056, 33 5 4
Oy an M) 10 SRR B AL, 4l S
CST 5% 6 1 8 4 iU 5] 6 JUFN 5 FLAR BT 41 21
W, 50 K LA UL %2 IR P 9 45 R U 41 23 1)
Fodt. SiRMEH]: (EBR4] 10 AR P, 9 )
A G PV s bk L 5 3 R AL TG 25 R
CST8 yES R A 2 AT HE 0 i Jis ik €2 45 1)

*
*
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; 6 FLCST6 {ER A Eh, 3 AT IR 4t
ik, b 2 HARRIET:. #B Bl 42060 &
SR A P 4 .
3 it e

AR SO AN [ 8 e v i P 40 L 10 i T e o i
FOE K HEAT T OM B, K I R TR T
MHCCOTH 4 Jf 2 12t Pk A4 Jio 7 I 1) 7K - e v T{1%
SRS PETHE AN MY, SR 4N 0 S s e ' e (RN 41 i i
Y0 G 5 WO PR Y A B 73, L4 SRARIE), DRIkl
e 7K I Tt PR o 0 I T 5 T 9 4 i T e A 9
AEAT G R.  EARSMR 4 V1Y R0 T s 40 a1 e B
WAELUE, MHCCO7H 41 g AR B A0 i 5 15 11 7K
SFRERK (P< 0.05), 1A FIEE M I 4 i
(IR i AR I T PR A A 43 7 FUBE Sl 48
BERG A SZ AN, P o YRR 3= M T B AL 1)
YERL. CST J&— Pl i 7 06 B L SL 4% B Ay, 3= 4
3T 1 T TR 0 (1 Tl T 280 o g 10 - LW 3 4 %
S UV IR AR 0 W o W AL I T . IR
PATRIHT CST FEMHe g, e CST &k i
TR, ZeAE R Ll ST, T A0 M I R Ak i 1 i =
Tk SM3, KA TLC %% BD I W /s 5 i B B AE
SM3 7', 1fif H 04 Hifk 5H1 SM3 5o [ it 45
TR Be 45 A ). I A FURE L f 28 B e 1 43 1
147 —/MRERIEH, 5 1A s A G LA IR R
BN, nILASCR sy 75 AR BCAR ISR AN ). e PR
AR BR YRR IS U GM R GD 24 F 95 i 7 Jif9gd 1
P R MR, R AL ) B
/0% H0EN . A HRE! Y R R R A RS
Wi lR LFL G vl fig SR R — e KR, I
SERBE LR 241 REER AL TG CST S %
REE . HEBMEMREA R, K BOR A EE
PG5 4 i IO e B8 AR - AT IEHEE RDY, i HL
TPk A Mg 5 i T A -5 — 2 0 T 4 M A8 A o K
RIOFEI oy TARSE &5, kR g
KA i A Z  amphoterin ' T 41 i A K
(AT A RSO IR CST ik DR G 1) 3 4n
JRLAERR AR N IR RS e 0 S b k. BUAR AR
PR EGEICRD, HEERBSREBL RTRR
R W EEE X (P< 0.05). FRAIFEN 34T T
C57BL/ 6 /NI N L 256, 49 RIERL, CST
FEIR B Y gl Mo Ay W B 2 R L R, WA
CST FE A [ i 2 08 7T fE 2 (i 33k o 40 e 1) %% .
AR, CST JEDAHE G )5 1) Hep3B 41 % J2 4 %
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) 286 B o RN B B 1 PR R PR g, ORI SCR i
B, A 1 LB 5 feh 22 Wk e T DA B S %
RAMSAUS gk & 2 —Fr 2 Dh e 8 R,
ATLME RS EAN A, EMRER Lt E
TR, O6F R an e LA At vk, B TT LU S
TN R IFR IO RE AL 20" X % & (A 4
M e HiwE SiHa IR LE X BOE R ABRE LSS
(1 HeLa 40 0 (% % 3 g 32 i 13 2120, W) 3
B LA SR 4 M #6885, CST JEMFE s,
Hep3B 41 i (0 LB IL A0 2 W e e Ak I g, ] fi 99
s 1T A Y0 A R v .
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Correlation Between The Expression Level of Sulfated Lactosyl Ceramide
and Metastasis Potential of Hepatocellular Carcinoma’

WU Xing Zhong™ , LI Wei, BEN Jia, ZHA Xr Liang

( Department of Biochemistry, Shanghai Medical School, Fudan University. Shanghai 200032, China)

Abstract

The relationship between sulfated lactosyl ceramide expressional level and hepatocellular carcinoma

metastasis potential was investigated. By means of immunofluorescent staining and cell ELISA with monoclonal

antibodies against sulfated lactosyl ceramide or galactocerebroside, it was observed that the expression of sulfated

lactosyl ceramide in high metastasis hepatocarcinoma cells was significantly higher than those in low metastasis

hepatocarcinoma cells. After the hepatocarcinoma cells with high metastatic potential were treated with
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10 Bmol/ L retinoic acid, the level of sulfated lactosyl ceramide on the cell surface w as significantly reduced ( P <
0.05) to the level closing to the low metastatic hepatocarcinoma cells. T he level of galactocerebroside which was
the precursor of sulfated lactosyl ceramide did not change significantly. This indicated that the sulfation was
inhibited after retinoic acid treatment. Therefore the cerebroside sulfotransferase gene were transferred into
hepatocarcinoma cells and selected sulfated lactosyl ceramide highly- expressed clones. Through adhesive assay, it
was observed that the control cells were quite poor in adhesive to vitronectin and laminin, the transfected cells
were significantly enhanced in the adhesion to vitronectin and laminin. After 45 minute incubation, the adhesive
percentage of the cells was 3~ 4 time higher in CST-transfected cells than those in control cells. By animal
experiments there were more metastatic foci in the liver or lymph nodes in CST-transfected groups than the
control (P< 0.05). The results suggested that the high expression of SM3 in hepatocarcinoma cells promoted
metastasis in nude mice and enhanced the adhesion to vitronectin.

Key words sulfated lactosyl ceramide, cerebroside sulfotransferase, hepatocarcinoma metastasis
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BB AT = R E N
BEED R REF % B

(" AR PRI B B AR ST %, TR 400042; P E iR BAEE BEAMER, 75 810000)

FiR5 Eh 4

Prl), BUZMR (locked nucleic acid, LNA) 25— Ffi JEEMSR AN IX R e, W0 LU A 10 SERZ 1T R 42 U0 4

AR AT AT AR e 22 WF T SRS RS T AT 32 O,
ARG F AR SRR B S me . e — b
Rk W HOR AT R AT AR, SMhEa Ao
2720, 4-C- P R B - MR R B R R S 1k, BBl 2-0 fir
A4 - C I AN ) 0 40 K A S 1 SCE PR R L i R G
ol W SRR, JF 3 R R T, XA BB B T W
PrC3- R N BB, PRGBS M I, T
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