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Abstract

A common feature of malignant tumors is a significant change in the glycosylation of
the cell surface. The roles of glycans in cancer have been highlighted by the fact that
alterations in glycosylation regulate the development and progression of cancer, serving as
important biomarkers and providing a set of specific targets for therapeutic intervention.
CD147, also known as extracellular matrix metalloproteinase inducer, is a single
transmembrane glycoprotein with a molecular weight of approximately 43-66 kDa,
identified as tumor drug target in our laboratory, which is highly expressed in a variety of
human malignancies, including liver cancer. CD147 is involved in many processes
occurring in cancer through different mechanisms and promotes tumor progression: such
as tumor cell growth, metabolism, invasion, metastasis, angiogenesis, drug resistance and
resistance to death. CD147 is highly glycosylated, contains three N-linked glycosylation
sites (Asn44, Asnl152 and Asn186), which contribute to both the high-glycosylated form
(~40-60 kDa) and the low-glycosylated form (~32 kDa). While our previous research
found that CD147 from human lung cancer tissue contained a series of high-mannose and
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complex-type N-linked glycan structures. Moreover, CD147 contains a high percentage of
B1, 6 GIcNAc glycans. P1, 6-branched N-linked glycans are the product of
UDP-acetylglucosamine  o-mannose 3 1, 6-N-acetylglucosamine transferase
(glycosyltransferase V, GnT-V). B1, 6-branched N-linked glycans is defined as key glycan
in tumor metastasis and malignant transformation. What is the significance of CD147-B1,
6-branched N-linked glycosylation in tumor progression? Does this modification affect the
function of CD147 and how does it affect the function of CD147? The answers to these
questions help us to further unveil the mystery of the importance of CD147 in tumors and
provide a theoretical basis for drug development. Based on this, we expand the following
four parts of the experiment:
Part I: The correlation between CD147-B1, 6 branching levels and clinical stage and
metastasis in HCC

In our research, we first detected the high expression level of B1, 6-branched glycans
in liver cancer by immunohistochemistry and immunofluorescence. We used PLA
technique to detect the CD147-B1, 6 branching levels was also highly expressed in 51
patients with HCC. Next, we evaluated the clinical relevance of CD147-f1, 6 branching
levels in 51 patients with HCC, only Barcelona clinic liver cancer (BCLC) stage was
related to the level of CD147 PB1,6-branched glycans. Next, we further analyzed the
correlation between BCLC stage and CD147-B1, 6-branched glycans. Tissues from
patients with stage C disease were markedly positive for CD147-B1, 6-branched
N-glycans, whereas only weak signals were observed in tissues from patients with stage
0-A disease, this modification increased as the staging progressed. These results indicate
that the level of CD147 B1, 6-branched glycans is linked to HCC metastasis and
progression. Furthermore, we next assessed the effect of GnT-V-mediated glycosylation of
CD147 on the invasive properties of HCC cells. To determine the effect of 1, 6-branched
N-glycosylation, we stimulated Huh-7 and HepG2 cells with purified nature or with
mutant CD147 with defective B1, 6-branched N-glycosylation, and then analyzed MMP
expression. Real-time PCR showed that MMP-1, MMP-2 and MMP-9 were reduced in

cells treated with mutant CD147 (defective B1, 6-branched N-glycosylation) compared to

_7_



PEFEXFALFAAX

cells treated with nature CD147, suggesting that GnT-V-mediated glycosylation increases
CD147-mediated HCC cell invasion.
Part 1l: Upregulation of B1, 6 GIcNAc glycans on CD147 in hepatocytes during
TGF-B1-induced EMT

Firstly, we examined the expression of GnT-V and Ecadherin in serial sections of
hepatocellular carcinoma tissue array by IHC. The reciprocal pattern of GnT-V and
Ecadherin, consistent pattern of GnT-V and Ecadherin expression were observed in
clinical specimens. Which supports the involvement of EMT in GnT-V expression. In our
research, We found GnT-V-mediated glycosylation was elevated in QZG cells when EMT
was induced by TGF-B1. CD147 was upregulated in QZG cells during TGF-B1-induced
EMT. Previous research showed that the expression of CD147 was upregulated during
EMT in liver cells, so we wonder if CD147-B1, 6 N-glycosylation was involved in EMT
of liver cell? To further determine whether CD147 glycosylation is associated with EMT,
we analyzed the ratio of high-glycosylated/low-glycosylated protein by western blotting.
The increase of the ratio suggested the upregulation of CD147 N-glycosylation. Next, we
detected the levels of PBI, 6 GlcNAc glycans using PLA and lectin blotting after
TGF-B1-induced EMT. We observed an increase in CD147-B1, 6 branching after TGF-p1
treatment. Base on it, it indicates that a correlation between GnT-V-mediated glycosylation
expression and EMT. These finding was consistent with the part I result.
Part I11: CD147-g1, 6 GlcNAc glycans promote the interaction between CD147 and
integrin p1
CD147 interacts integrin B1 to promote cancer metastasis, we wonder whether CD147-f1,
6 GIcNAc glycans play a role in the interaction. To assess the contribution of
N-glycosylation to the interaction with integrin $1, we constructed WT-CD147-GFP and
3Q-CD147-GFP plasmids. After transfection into HEK293T cells, a strong green
fluorescence signal was observed by fluorescence microscopy. When integrin f1 was
immunoprecipitated from cell lysates, the precipitated GFP levels were much lower in
3Q-293T cells than in WT-293T cells. The reverse was also true, suggesting that
3Q-CD147 is less efficient at binding integrin f1 than WT-CD147, and indicating that the
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binding of CD147 to integrin B1 is affected by N-glycosylation. We next analyzed the
interaction of integrin f1 and CD147 by PLA. When B1, 6 GIcNAc glycan synthesis was
inhibited by swainsonine or si-MGATS5, there was a decrease in the ability of CD147 to
bind integrin B1. To further confirm the role of 1, 6 GlcNAc glycans in this interaction,
we silenced LGALS3 gene expression using siRNA. As determined by Co-IP and western
blotting, si-LGALS3 reduced the interaction between CD147 and integrin f1 compared to
control. These findings clearly establish the importance of B1, 6 GlcNAc glycans for the
binding of CD147 to integrin B1, consistent with the previous result that CD147-B1,
6-branched glycans are associated with metastasis.

Part 1V: The PI3K/Akt signaling pathway is involved in the regulation of GnT-V
expression

CD147 interacts with integrin B1 and activates the PI3K/Akt pathway. The part III
shows that GnT-V affects the interaction between CD147 and integrin 1, and whether
GnT-V will regulate the PI3K pathway? To determine whether they regulate the
downstream PI3K pathway, we analyzed activation of downstream proteins, including
FAK, paxillin and Akt. Depletion of 1, 6-branched N-glycans impaired PI3K pathway
activation and the subsequent activation of p-FAK, p-paxillin and p-Akt. To investigate
whether GnT-V is linked to the PI3K pathway, we treated HepG2 and Huh-7 cells with
LY294002, a PI3K inhibitor. Western blotting and gPCR showed that GnT-V and Gal-3
were decreased by LY294002. Taken together, activation of the PI3K/Akt pathway is
involved in the regulation of GnT-V expression and deletion of GnT-V-mediated
N-glycosylation impairs the PI3K/Akt pathway.

Based on the findings of this study, we revealed that N-glycosylation by
N-acetylglucosaminyltransferase V enhances the interaction of CD147 with integrin 1
and promotes HCC Metastasis. First, we identified correlation between BCLC stage and
CD147-B1, 6-branched glycans of liver cancer patients, and further elucidated that the
GnT-V-meidated glycosylation of CD147 promote EMT process of hepatocytes. The
mechanism is that the modification of the CD147 affects its interaction with integrin 1,

affects the activation of the downstream PI3K signaling pathway, which in turn regulates
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the expression of GnT-V by the positive feedback of the PI3K signaling pathway.

Key words:

N-glycosylation, CD147, metastasis, protein-protein interaction, biomarker
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(1) FEHEA 2 5 PRg 20 M R0 B o T 05 e 2 e P JFC o — A 3o g 4 i ] 285 PR e
ST, RiEEE AL, R RAE N — A B R 1, 2 R MR
b R AR 4o Bl IR S B N 2R (¥ 1) R DA If s 0 J R 2 At (] &G 2. Ll
UnpEE AL RSBl GnT-V 400 E-E5 3 3 R AR R OB AL, 51 B F R AR TS
1715 SR B D 2R A, 1 U R R R (S 5 128, B A2 GnT-111 (5 GnT-V
B AFAE R 56 4 R 2D AL H) E-E5 RN R MR AL s A FL I 75, I 9B DI RE
i R R0, Al e A A v T MR M VIR A PR A D B A
BESR AR H 4 B, (R BERTR R0 IR b, MR A K P e R kA
WA RS A B TR Y DB p 26 3.

(2) BB ACAE MG 2 55 20 M - B 5 18] AR B AR FH R R R A 5 i . 48 i A Jik )

(extracellular matrix, ECM) HI¥EEH . I, #&IPEZURE (GAGs) PN
BEN A IR HEAIT e BRI 21 B R ME (HSPGs) {7 T ECM Hvifi f¥ 4fl i )
Kb, EHIERIZA, AR RAFRAEE. HSPGs L& A AR GAGs, EhL
ANTE ) HSPGs & A ANl TR o — 28/, B Popl o 2 iR 4% 08 1 S2 AR XA AL
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PEFEAFALFLAX

41 HER2, EGFR. MET VA% TGF-I. g £ BEAT 2 BE 8 50 & Fi {55 2 TAH BLAE
H, SESRECEMRYE, A EAER, fREE FIEE S IS0 ¥ B s R Sk
JR A 1Y) 240 M 32 ZhAH DG RIS 52 4 CDA44, 237 W TR R 1Y) 2 B2 52, LW B0 6t 3% 1
FRIC AR 5 5 4 £, R P8 400 ff {5 5 3 i FL A B S5 A PO, bk g5 i I g A
R PR P2 E AR PR A A ECM, (A BRI i A oy 55, B g I S I AR
3 R 2 ff £ 2371

Proteoglycan S
ROCABAEAR s Jo
n L) 0.1
o9
: : e &
| Epithelial XXX Ce nne See
cell Q008 ® ik ! [ L]
2=} = oo - - | -
§§§§ Mucn | a3 B BUUDY, onation
i e otD : E - "g :
°® - 4 B ) { Tumour cell « Tproliferation’
OERERERERED $4® | 9 W AN\ § T e @ s e R e PRy
"
H
®
s
m Tumour cell
ot
y

A
)
Polypeptide e
chain - B'@

H
L 2
o
g »
ssan
LA
®
O Ga X e 3 ~ g
O Gal * Xyl Epithelial cell (@ ll:l} 11111 o Fibroblast " " tumour
GalNAc A Fuc { a — , l
T G 5 =
©® Man @ Sialic acid ECM Macrophage ¢ “ Platelets 'i yﬁ Ster
W GlcNAc 4 GlcA . -4 g

N7 N7 E-selectin

® CGlycosphingolipid Erythrocyte :' Neutrophil Endothelial ? . A J
vy cell Endothelial cell

Nature Reviews | Cancer

B 3 BEEALBIRTE MR R E R R 1ERE
FEM R R e B AR, SR TR IR R BE,  Sn i L R AR 2 e A% . bl RE e R
GnT-V H1LH B, 6-N- 2B LA HE 4 S &1 E-cadherin, PR A A1 36 Bl 02 3k ioRa i i 12 2%
GnT-1II AR E-cadherin HEFEAL ARS8 1 BA Y7 2 B ARG E PR A B Jop R 1k ERPE T o S
() O-H AL th 15 R 4H L B 1R 28 0% . FEMOR AN LT AL 1 A b, IR ER B B0 O-JEH AN N-VE R 1Y
BEFEAAB AT A A 5O - AR S VR R AL TR 4 5 R S L S RV AE ELAE T, (R bR AR 28 . I
BN REAKE T2 (VEGFR) R BRI 1 0 5 2 UM RE AR Z AR LA D, DT 42 e
MR R FIRIAH SRR KA A P e PR MR R AL, Lewis x (SLeX) FI SLe® I{EAFNI 244 (n
E-selectin, P-selectin, L-selectin) HJNCR(EREE 40 IR AMEERE . Fuc, H¥ERE: Gal, I

GlcA, FZWERERR: Man, HEbE: RTK, ARSI : Xyl, A,

_15_



2EFERFALFHAX

(3) WEELALAZ R R 42 v e 240 A B AR A5 5 i o e A A A A~ I8 B R AE
72 N SE B IR A A8 A SR T 7 0 i et e (30 o 240 A o 4 £
) B P 8 0, AN AN o I R A P O 1 s AR o0 OB I A B A Y, B B s G

(HBP) & puigtt, i O-EEEAL SRt 4= KR, B i s AL (B 1.
e QA O 5 0 R 0 L P 38 5, (R R e A% S5 M R IS4 Lau S5 N Bt
AR 7 4 B, BH AN oA 2 TR EE AR LR 25 R IN-SROBE (1 0 DA SR )
FRIEFLSE S HOLP A 3l id HBP i A ACETH A 1 AL BE 6 1 15 N-HE 2 S 52
FLIEEE 3K -3 (¥ ELAE F AT S M 48 2 T 52 4 F) RS o P DA R A7 i ()30 Al 5 30
i GnT-V B N- LB S A iR ik, )89 EGFR {5 5 iM %, h7e 2tk O p el
B REG, [E5EHIRSERR L, X0 15 A R 4 i N-BE St 5 G AR R

[42]_

(4) WEHAAB G S5 R () e i 52 o BRI A AB 1 2 155 08 40 o s 1 42 9 e
N, R REEE R (W AEE R, C-ABE RS SO, M NE
AR, e SR, AT 3 G e SRR A, B R S M A T D S A
(1 &4 it 75 P 7% 40 e £ A5 o abbs 7 e e 4 i 9 T S5 5 ) O - 255 1o 2 18 iR e A Kt 1
et fER (ADCC) [,
(5) WEEALMEG 5 RS W ANRTT o BEERALTT AL RIR N, 8 WE AL 1 B
FUR I AR R R R S, SR TGRS Wb B, R B A
BEEAAS I O T2 W S0 e R AL I B JsAS  an CA-199,  HiT 1 ks 7 1 4t
JF PSA %5 L)z & F T Ieged ) e R Al Bh 2 W (24 47 481 ZEYRY 7 J7 T, BlEEAL 1B 1 R
PuiEZIIRR e, ettt DLRAEYETE. X Fo Brl G B v DA A Y 2
BRSO GRS, 5 EEhE, RUbE, H R RN, 05 EERE R A ¥ ADCC VS,
L BT DL R m YA S FoyRIMla (351 )y v ADCC it tE, 2 ApE k4 i
PR RMA I 285, I R (1 e K 6 4D 2400 i 5 1 £ P L
3.GnT-V 4L B1, 6 N-ZBLEEH &0 2 SRR AL AE iRl 1 BT St e

IR 0 L LB S B BT, 6 N-Z R E M A B 4 Se s g e %2, N-
B RS A 0 0 S B RS GnT-V B b (i th, RN 54 A5 [ GnT-V
(1) MGAT5 Ji& [ & IA v 14 38 hn 5 5e B2, MGATS 1 3 b 52 20 i e 41 g v 3 44 1
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RAS-RAF-MAPK {553 6 ) i #2154 . X Ffoffi 7y SO 1 AU BEAE 2 qalectin-3 HTC A4,
T 2 - P9, e A AR S A R P A S AR A, S A R
Y, e 200 b P A I A A A R R ST, ST B, IR A A U 1 1
TN 3 25 200 i 1) LA R 200 - 55 J5 ) £ 5 B4R R 0895, A Bk Jiv e )3 Bl AR 22 e 7

GnT-11I (1 MGAT3 %ifid) {1k B1, 4 N-ZRE 2L & X, 5 GnT-V 54+
SEEJERY, FLAG A R A i Y. i 4 BToR, GnT-LAT GnT-V 57 4 [A]—Ji
Y, BAMRAER: GnTll i EEss, GnT-V {RiER s M. Gy 44k Jett
O HT 2 B 968 DA K% B g o MGATS (14 3128 5 6 B Tl i AR 9581, 72 41 il b ik 85K
MGATS, ‘5S4 g Je 3 il #0ibl , 34 o Jpi8g 4 it Fr) 42 28 AV AL e 0 s T 181 e 240 ff
[¥] MGATS, figf 3l iR AL K RN EL R 000, phath, WFFT R DL R GnT-V ik
5 EMT A KEI EMT i #2H1, GnT-V Kik L E %8, GnT-V_f)id Rk {2k TGF-B1
55 EMT [AE, BT 3 5 45 8 (10 A B £ e A I60. B3 R, A 4R E 75 3
R AEE R, B GnT-V_ I Bl A0 EMT 8k A62 38 4 78 i & 42 EMT i f2H,
GNT-V ik Fi 56 2 U] A2 A4 W 2

[Ras [ Raf [ Ets |
@

o JTGFB i”-x
‘?H 4(” @D~
MET <l

Fut8 4
B 4 GnT-111 1 GnT-V X Bl #5755 i AH B4 F
GnT-U1 A1 GnT-V {EMR % il SIM S AE T, XA/ _E B[R] A (EMT) Ailfa] 78 )5t
FREAE (MET) SR RERMRMRK . —5HiE A, W Matriptase, TIMPL FIZ5H 7145
FRY W JE A AB A 52 3803 7 o g AL

_17_
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—.\ CD147 sy FRABELEIFSEMBREEBHERIE

CD147 4y¥-j2J& T G2 BREE (B8 S (¥ i I B 2 1, 1 20 MR At . 35 3 v
FKIAOSL, BEAF AP A ARG, 5% EMMPRINEY, hBasigin®, M6
A1 HADb18GM; K fi, OX-4719F1 CEQUO; /)N iR gp42l"UAN basigin-112; 38 HT7I1, 4
2 e Z AR BALLTST, KB R , CD147 4y T2 55 M AEF R, Wi T RE
RIS, PR 2 AR R BUS79) DA R II R A dE 2l ko R AL, 2R
MR PE DG 98, T A HURRS 3 B e DA g i e 180841 A\ ) CD147 43 it n] AR 8 )
PEAE PR R KA. basign-1, basign-2, basign-3, basign-4%. & WK RRAE S A
PN 19G g5 381 basigin (basigin-2), MM ERF TR IEFIEA =4 1gG Z5 Mk
basigin-1 (W1 5 Frzr). AT RE RIS 12 FRIA K basigin-2.

Basigin-1 Basigin-2

(Retina-specific form) (General form)

& 5 Fifh BSG FM4E basigin-1 Fl basigin-2 [ & [ 1e6-28]
Basigin-1 fii#b LA 3 D=4 1gG 45#493%, Basigin-2 & WA~ 19G 45 H15

YE MMP ()37 2N, CD147 g7 H sy 08 T e fioR 15 3 R i
72 MMPs, {RBEIR IR 2 57 H, A R TS RIbRED % 899, G AU
Gett o) I CD147 53148 N2 i b A B 8 v T IR W P ALY, HRGAAE
JERRE A, DA% T8 2H 23 o f B 44 6 300K 800 LA 116394991, 7 i 24 fifa 98 - CD147 47
THIRIE SRR R AR RE, EA R, MEEY, WITiHe, (et EMT SEE T
IR G0 9698 Ay —Fh g 4>, CD147 JrFilid 45 & 5 s A 9 R AH 5G4 1
FMEAERSRRIEER, EEEE N integrint®, HRRHIZENH (MCTs) 100
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WU R (caveolin-1) MO2TRIZEFEZ (E-selectin) [MO%145 i PRAREGIESE,
CD147 73 T2 —MHBMIPUME L & . 1% CD147 4r THditA BL-HADbF(ab’)? ik
Th b1y, BEA R R R M AT AN M R, S A iy 104 1090,

CD147 73 T — A AL B E , R Fadool IM S5 41 JE XS f4 4L A )5 e 22 A
RGN 5ALL. HT7 HUJE RN & A N-JEHAN O- 3L SR /R0, FLRTH 518
R CD147 /72 —Fh N-BERLE 0. AR R AL E40id, CD147
o I AU AR R AN H], PR S S0 1 40 1B A IR K. AL 1
CD147 4y T-# N 27kDa, ST U] CD147 4> 17N 43-66kDa, N-7ZEH2[1 B4
4 )L 5 i CD147 4 i1 — 007, S i JATT S50 s AR AR W5 B 2 Tl 45
P S PBIER, CD147 4y N-EEFEEE LT s B (ECD) ZJERRIT AN 44
i, 3 152 FiANEE 186 A R AMES b, AR AL i NA4 A7 T35 —A> Ig R4
d, i N152 1 N186 fi. - CD147 43 F[¥15 A~ Ig FE&i MR, wlE 6 I 8IprR,
I R AT 4 A R I, ZENTE T CD147 4> T N-BEEANAE Gy i EE i A &

N / Asn 44

A

L domain 1
L iia
X \\

=
-
W

Asn 186

¢ domain 2

N
5

A
'

(/ Asn 152
h*
v

C

\ )

-

& 6 CD147 KIS =AM BEZEALAL A AL ]

VG BTN S G A0 URAZUEY], CD147 731 N-EERWEEEN T4t (ECD) AR
FEAHIIEE 44 £, 55 152 A A% 186 A7 R A& BEa b, HorpHERALAL i NA4 A7 T 55— 1g FE4 Y
I, T N152 A1 N186 fir J- CD147 %8 — A Ig FE&hfisk. ZLtBkiCER CD147 7)1 I BE AL AL
Ko
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i, EBEEAL CD147 41 (HG-CD147) N-HEIEAWBIHANE 24, (KREE
Mift) CD147 (LG-CD147) N-BEEANAEN Yy e H e pE A, AR o B B i) —
AR, FAHER CD147 43 FLEN BN b SE AP AL, T2 RO s i v 8 i
M (LG-CD147), ARJ5¥iaBlm/REEE &t , #—Dlid— RIE R N
IR R 2 TR S (HG-CD147), i RIS R IEThAE . A W 703K W 2E A
BoE s b, A SR A B RAL ) HG-CD147 A Bea kb I EI . 1 A E S, i
JFUIE 1) CD147 43 F 4 A Ryt H R ¥ D i i) F 2% U090, il i oy 43T )k WL, CD147
AF LA A . oL R R (Fut-8) fEALIIZ O RS, GnT-V_f#
HH B1, 6 N-Z P ki & bt 70 50, BEAEF LN GnT-1Va {40 GIcNAc Bl, 4 7
VS 0-2, 6 MEVRIRNE B AL B AL MR R, Gl 7 Bosln 103109400 D147
S N-BEHEAS T E VR 22 J7 TR 15 LA 2 Dh AR, 045 R I A 103 BRI E for
YNNI, (e TR IR MMP P2 A DU iR s e, k4, CD147 4311

N-H A B Rl e M 5 HLAR R 1 (AR ELAT P RO B (R AR R

GnT-V

Asn

ST6GalT

GnT-IV

& 7 CD147 43 F BAER) N-BEFAL B EE ) DL R xR i A
GnT: N-Z BRI A pE L B I, FUT S AR FE 2N ; ST6GalT: 0-2,6 MEVR R bE L LG

(1) N-HEIEALTE CD147 43 TS MMP 43 Ffig ik CD147 43 ¥ [A) B 5 5 vh 14
JRE AR ) R AR CD147 FRH, EAXKRIEAR] CD147 FRHBEW H S MMP 40k, &
PEEAL I CD147 B85S MMP [~ AR 12 1181 53 4L Sun 28 A s BGE 3o 44k ) 25

Ak CD147 4 FAREE S 24 MMP-1 F1 MMP-20141 FR A TR 95 b A 1 Bl 4k Al

eI L CD147 [3hak, KRB E L4 MMPs, {HE% CD147 7 F R E A

CD147 7> ¥ WA FOU R MMPs {17~4E, ] N-FEEA 2T 58 CD147 71 B
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1M, Papadimitropoulou A 25 N\ Filt #E47 ) — T S R B, LL#E T CD147 (] ECD %
T MMP-2 (58, CD147 53T [¥] | S5 G 4AFN 11 45 ) i £ 1 5 A R 5 A T X o S
UE B R B A CD147 4 F BB MMP-2 7= A= ST A8 A &7 1g FE 45 Mk
(¥17>¥—#¢, CD147 73 WA FVEAH ELAEH] . CDI147 4 1 (R B 58 52 R T BE 1Y
G W KRN CD147 AL B e e U E R AIELE, B
CD147 fE# R R 4 AR T SUAF £, A /NGy e I i S L. 5% CD147
O3 T BRI T WERA B AT 5258, (AR B2 B A% CD147 4 T 5%
TR XU N-FE A MR e e ik nT P CD147 7 IS S, M 455 8 (A (1 = 2
SIS, REEHLES MMPs 7 i iG],
(2) N-HEEALAE CD147 73T 48 S n) ot i iz b i A

VE NI E H, FUR ) CD147 7 1A/ B 41 il 4h 53 WA i) CD147 73 T REW 175
T MMP 43, HFT# 73R B CD147 43— MAH M 1 43 WA L7 (E P P Pl REAIL . 38
WL TE AN AR KBTI, 530l AR K VAR Y CD147 431 DL Bk = 15 1% X B i)
LRI CD147 43781200, AR b (¥ CD147 4T RIZHM 4% ¢ B 72 e v ¥ CD147
oy - A e A R B Y 207 24, SX B CD147 431 1B LAk T Bkt JH 1) 241
RMMFEIZELER, B RAFSIHUEST, Asnl52 FRIMIM N-FESEALAE Py I
CD147 4y~ [ Sy il o ke OGB4 ), I HL S me L4 i 5 e 47 DA K B 1y 22 3k
ATHEN Asn152 i) N-HEEEA 1 v] A B #2588 1o 47 B R Wil o (1 BT 47 28
CD147 B (Ao FAE 2 (A A HAEH (4 calnexin, calreticulin £l BiP) 122, %
AN TRV PR 1) = AN B JE A 7 557 00 o E AR ST 1, S AN B SEALAL A I T R M R 7S . AR
BEIEAL A7 25 Asn152 SEURF ALY CD147 4T B AE R e, T A R AR
K E PEf# (endoplasmic reticulum-associated degradation, ERAD) 4% (&A1, fE
IEH R F, LG-CD147 45 k023, fAiF CD147 431 R A 8 (141 1Al B4R
PR AR RERI A A - Tyler 8 NP [#[3A [ id &) LG-CD147 1) ERAD ig1%,
AT R M R B ER I PIYE T LG-CD147 2R A Y, it 0S-9/ SELIL
[ Hrd1 4% F figt2e,

(3) N-HEFEALAEFE N CD147 45 HoAth d B 5 AH HLAE H b 4

R BS 5 E A FUHEAE A, CD1474 T HIN-HE A0t i 0 3 5 R 7

MEZ AN, Kato N5 AW FL R IILE B 4% 563 4R IR S AR v, v o P b 240 A 1 48
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MUERMICD147 5 T SE-R R 45 A, Ml F2 CD147 53 1 BB 3 1 15 i 2 3] & 2 4
I, # I CD147 53— ¥ N- A5 1 i ) 55 3 e AH BLAE FH IO, Tang W55 ) F 91 3 B
CD1474> T ) 534k 51 #2CD147 4> F A/ 5 8 (5 -1 [A] A A B 48 55, 2 0
CD147 %5 1 [ b Ak it He 5 /N & £ (-1 00 AH BAE AR, CD1474r T IIN-FE 40 18
WiRE A5 M CD147 5 HAh B A A B EE . MCTRIEIEE B IAH AR 2 H AT
BRI

2 I FEIESE, CD147 [ 55 N-HH 5600 5 b 75 e 1) % 1 i Je o % 4% 8 4 1
(13,3251 1 Jia L 55 A\ R IR /) BUHF S 41 i CD 147 %40 MMP-11 (12635 T i,
N PR AE D T B, i HLS SR TE Ik B B RS B ) 1 TR AN A L, B ik
LS5 56 4% e 70 I 9 20 i 1 HG /LG LU A 5 i1126). Beesley AH %8 Ak K Bl HG-CD147
5 St bk L A A 1 195 1 5 R B DA 5027, CD147 4TI R R A AB A 5 A 2K
11975 1) 22 245t 245 AR SC 028, %5F CD147 43 F A1 Sy v o Wi ik A F 25 1 7 FfRg i g o 72
TEF, B~ FLMRIAROC N-BEZL X1 Thae, LAJCR 1 N-FEELIZ 120 CD147 {2
BE bR i3 F (AL B S
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E X

F—ak CD147 FH p1, 6 N-SERAET
BEDKESHFERNIRR S EFIEEZAIE
X

FERR R A R AR 1, BL, 6 N- I A 1 46 Wl o3 S i S o T v, XM i
Oy BERE 55 5 R B B D S M e R [ S e B 45 A Y . CD147 4y T — AN EE N-
BEILAG BRI ST 1, BL, 6 N- Z ML 1 4 0 2 S Fop s 1 i — #7162
MMP %55, CD147 4y F EE@EIL S MMPs 7l (e 25 b Jed 240 it i 42 22 e f 17
W, HECX CD147 N-HEHEAR (B0 IR 78 4 T A B SR i) CD147 X &
MMPs F3- 1A ff) i SC, i LA FRDRE A A 6 L D RE A 2 LA B P9 AE (9 43T AL AR R AN i
2o WEFLBL, 6 N-ZBEE I #HE 7 306 CD147 4r F I REIRANA LA K A2 3 3
NELIE] CD147 7 T WM 297 R4 1 —Flos B S 0g

1 #H

1.1 fHpER

NHTHHLATE HepG2 i i skyf T35 [ ATCC. ARTF4HAUATHE Huh-7 4RI T H A
JCRB 4 /%

1.2 EENUE

6 fL. 12 fL. 24 fLEFRI (3CE Costar AH])

A5 7748 (Thermo Fisher A &])

T (£ Invitrogen A F]D

Dish (NEST A #])
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FIE BHE (HA Olympus A+
PVDF fi&£ (0.45 pm, Z£[E Millipore A7)
Mini Trans-Blot #:#% Ikt (3¢ Bio-Rad A#])
Western 2=kt #4t (HA Kodak A #])D
HEH KA, Ik (EE Bio-Rad A H]D
KRB (HA Olympus A H])
NanoDrop 2000 {7t T (Thermo Fisher 22 7))
BOCIHLRERME (HA Nikon AF])
-80°CUkAE (HZA SANYO A #])
Delta 320 pH it (HFRFEI-FERI 2 A w))
PCR X (5[ Bio-Rad A H])
Agilent Mix3005p SEI 52 i€ £ PCR X (& E =R A ]
1.3 EEZANE
0.1M BB £h 2Pl (10>PBS, pH % 6.86)
NazHPO,.12H,0  37.3g
K2H2PO4 4.3g
NaCl 729
TBST ¥ (10<TBS, pH7.5)
20 mM Tris  2.42g
05MNaCl 8.0g &% 1L, Jin500uL Tween-20
HLVKZZ MR (5%

SDS  5g
Gly 949
Tris 15.1g

HL 2 PR
Tris 3.03g

H% R 1449 CH3OH 100mL EAXRZE 1L

1.4 FERX7
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B (|5 AR
Jig 4 i BUMIYZEE A A
RPMI-1640 #5773t Gibco 2 Al
fH Marker NEB /A #]
Matrigel BD AT

Anti-Biotin §{ #.4T[Hyb-8] (ab201341)

Abcam A

DMEM = 1% 77 3k

i il 240 L ¥ AL

-k LEF

T G (59263)

Avidin-HRP (A3151)

Sigma A #]

EMI R EE R PHA-L (B-1115)

BEEEER LCA (B-1045)

Vector A

Trizol

LipofectamineTM2000

G H AU A Rt &

Invitrogen 2\ )

Alexa Fluor ® 488-conjugated donkey
anti-rabbit IgG (A21206)

Alexa Fluor ®555-conjugated donkey
anti-mouse IgG (A31570)

Pierce A

PMSF

RIPA it 24

SDS-PAGE i it i1l il 71 &

B e LR IR A7

CD147 %% ¥

HAb18G i H4T (1gGL)

a-tubulin R FA3T

AR SR =

SEESGRF S (R6934-01)

Omega, Bio-Tek

SYBR® Premix Ex Tag™ (DRRO081A)

Takara
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2 J53&

2.1 ZHMusEsE
NFFEE4IH HepG2 F1 Huh-7 41 DMEM $£5 97555 9% . BER3E FhimN 10%f1)
fad-1MisE, 2mM 2B, 100 pg/ml HFEZF M 100 pg/ml #i&E 2= . HfE T 37°7C,
5% CO2 WEAE N HE TR, FRHIE IR, WAEKIRD 3-4 R
4L RNA T8 S250 D 3R E
D A (Huh-7 1 HepG2). VAL KARA RIFHIXTEURAIM, Ll 510
AN/ FERN R 6 LR, A EAH 10%M6 45 MG ) e ek on ks, 5597
AR B RO A N B 2 15 78 03 B AR KR
2) ZEYHfNGEESE 4, HU5 pl LipofectamineTM 2000 JIAF 250 pl A& i1
() DMEM 1, 847, S iRJ3CE 5min. [T, % 75 pmol siRNA JIAF] 250 pL
A& DMEM 1, JE5), =iRE 5min.
3) JR&EA LipofectamineTM2000 LA & siRNA £ 575, = iRCE 20min.
4) AR T 2R R, A E ISR DMEM Bk, R85 IR M
T R BOmAE 6 FLiRk . 37°CH: 3% 6h.
5) WA 10%062F M5 K DMEM 4k4:4%5 7%, 48h J5 F1E fG 4L 58 i .

RRCZARESEUSS I
ShRNAS(supplier) Sequence

ON-TARGET plus SMART pool siRNA j-011334-09, MGAT5

Target Sequence: CAUAAUUCAUUGGCGGAAA
MGATS5 pool ON-TARGET plus SMART pool siRNA j-011334-10, MGAT5

(ON-TARGET plus, Dharmacon Target Sequence: AUGAAAGACAUGUGGCGUU
Smart Pool library, ON-TARGET plus SMART pool siRNA j-011334-11, MGAT5

Lafayette, CO, USA) Target Sequence: CAAAUUAUGCCCAAUCGAA
ON-TARGET plus SMART pool siRNA j-011334-12, MGAT5

Target Sequence: CCUGGAAGCUAUCGCAAAU

Control Nonspecific sSiRNA sense, 5'-UUCUCCGAACGUGUCACGUTT-3'

GenePharma (Shanghai, China) antisense, 5-~ACGUGACACGUUCGGAGAATT-3'
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2.2 FEAMEEZE Western blotting
T E A i il A

D

2)

3

4)

5)

A

THALIAE 6 FLIR A K RIFIIANL S Ep %, 5.0 1000r/min, 5min, PBS ¥
— i 5 B0, FE R ISR R, UK E2A# 30min, 4°CEL» 12000r/min
15min, WEEE A FIFETHH 1.5ml Ep &, ifhric.

MG U FREAT BCA SAE R, FIZRMER RIPA IHF5FE i 8 FR L .
FHEFEM I loading buffer #247, & Smin R AN, KESOLEET
UK EHER EFE

Fo s EEiR, FFE, SDS-PAGE Hijk.

A

THVCBE AR GBI & M ARS8 B 272 R/ NE BRI 43 25 A
WRE . HABAMR, A ER, ZEiRZ 30min &, 7B keEeE (R AL
[ASERD) . R HEN 5% B, /MOl AR, 4™ AR <.

LM VKRS, IONEIKIR, ANOIR N . KRS I SRR R SO
L, BibER A HIKIE . HRILE E marker BB H SR .
SDS-PAGE Hiik, 80V HLJEZ) 30min G itk N BSik: J5 LA 120V LR
%K 90min {8 4 Marker 58 4= FF .

e

A

WHIEA S TREUAEA marker VIS, JEENBERH. BIHAE R/
PVDF JEANGELR, 3 N AN 2 L b 5

FERE PRI MR PR N = 2 7648, SDS-PAGE %, PVDF JiE, =ZJE4t. /&
S, By kA PVDF BB IS . 4% PVDF A ) IEAR (1 75 [ 25 L
ML B 47 5 LLOKIRTE & 100V #2554 B AR & O oy 2o hime (—
fEJE 100V, 1kDa/min)

$]
BRSNS, FRiC PVDF R, JE RO\ 5% W5k 1 TBST = iiE 35t 1 60min.
BEE—PU

A

B

MRIZHUAR U 45, B TBST FBEPiiA: Pt a-tubulincHAD18G, % £ $ii CD147,
4°Cit .
Vel . F TBST ¥l 3 ¥k, K 10min.
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6) WE _H
A R HLEIRRE HRP ARic i) —Ht, =R E 60min.
B JH TBST ¥/, %EX 10min, ¥t 3 K.
7) ECL &t
BEGILHROGH, ROb.
2.3 KitE & PCR
1) U PBIREUE RNA
LA, B, BREYIMIEEH .
I ImLTRIZOL, =G #E 2-3min.
A 0.2mL 07, JIZ4HRE; 15s, VK B E 10min.
4°C &> 15min, 12000g/min.
R AN 80%IM ZKAH 2T I B0, N U3 AR oK O/, I
i 15s.
F o OREHER EE EXOREE 700uL) 584 M%] HiBind RNA H:7H, =iR
250> 30-60s.

m O O W >

G 300uL RNA Wash Buffer I, B§:0FF9i % . i 400uL RNA Wash Buffer I, &

H i 500uL RNA Wash Buffer 11, 5.0 J5 i 500uL RNA Wash Buffer 11, fx KF:
HE 0 2min.

I RNA G, B 30-50uL DEPC /K, ‘S5 ACE 2min Jo i KEEH B0 o

Nano Drop & & .

2) JeHex
] Takara Jso e ik i) G AT S bk, OBAR 2R 10pL.
%l AR (ub)
5>PrimeScript Buffer 2

PrimeScript RT Enzyme Mix 0.5

Oligo dT Primer (50uM) 0.5

Random 6 mers (100uM) 0.5

RNase Free dH.0 6.5-x

RNA X
Total 10
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PR
I J% I 18]
37C 15min
85C 5s
4°C 5min
10°C 0

3) SEHfEHE PCR
%1% SYBR Premix Ex Tagq (Takara)3EA744F, 45 R F 2724C 751k, MGATS
FrEl AL E A K. 2% GAPDH, MMP-1, MMP-2, MMP-9 SZI&=

HITHATE A T4 i3l
FEA AR ek 2]
i 5°- ACTCTTGGACCATCCTGGGT -3
MGAT5
i 5°- CCGTCCACTGAGGATACCAT -3’
VAR F 0N 25l
%l PR (uld

SYBR Premix Ex Taq 10

cDNA 2

Primer Forward 1

Primer Reward 1

dH20 11

Total 25

2.5 JRALSBALEREDIAR (insitu PLA)
fif H Sigma-Aldrich [#) Duolink 77l & 12547 5256

1) FEan AL
FAISH LA RS, PrEEE; Dish 53R 4 H T4 G H PBS 1§ —IX,
4%% 5% H 1 =5 iR [E 7€ 15min.
2) M
IR, BN 37°CHE R4 14 30min.
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3)

4)

5)

6)

7)

i E bt

FEHAW, %EE IR RPUA (bt CD147, PHA-L, Anti-biotin), —#1 4C

PLA probe &

A R EIRCE 30min. HBUARREMTE 1. 5 MRELLIFRE P F PLA probe,
I3 B0V 5] . 40l [ BifA %5 : 8l probe PLUS BF+8 L probe MINUS
W+24 pL FUAREER -

Pe—9¥i. Nl washing buffer A 7EREIR LREVE—PT, HER 5min, ¥t 2 K.
Jin PLA probe. 37°ClEIRIFHE 60min.

i
FR 4K 4% 1: 5 FiRE LI R B R . 40pL VIR R : 8L i HE RF+31
HL = 4K .

O W

>

B #J PLAprobe. Washing buffer A #EIRIEEM K, K Smin.

C (AWML W IE R RRR P N N R JF B0V 5 (40Pl JROMIAR 2 1l i3
+39l EALVEWD -

D [FFEdh I EZ-ERBE R, 37°CHE R 30min,

3

MILE IR, TTiRE.

A HsslizKig 1.5 Wikk L BIRREY 19 B . 40Pl S BIAA 5 8L 4 HE £ +31.5
ML =4l

B FEEBM, RIKEIEMX, FIK 2min.

) A BRI B B BRI R NN SR A, BSOVRS) (40Pl [ BiAR R 0.5 3

Bg+39.5pL " HIVA T -

D[RS IMAY - RE AR, 37°CHFH 150min.

Byt

Washing buffer B ¥t 2 ¥k, £k 10min.

O

N

0.01>Washing buffer B % 1min, ¥ —X.
BT IREES, £ 60min.
N /IMAF ) Duolink In Situ Mounting Medium with DAPI. i F&2 38 <,

o O W >
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8)

9)

2.8
1)
2)
3)
4)
5)
6)
7)
2.9

A
A%
I PBS: Hih=1:1 3 fr. BAEZOCEME FUE, M.
vaxii
F Duolink ImageTool 73-#T & F, it
SRR

T PBS A I 4H i ) Dish i2 ¥ =%, X 5min.

[E5E . FH 49%0 2 55 RS [E 2 400 15min, PBS 3235 3 ¥k, &K 5min.

. 1l 2 IS = iR E P 60min.

IE P, 4CiHK. PBS ¥E=1k, %FK 5min.

F LB R — BT, 37°CHEE 180min. PBS YE=k, K 5min.

FIN . MARRELFH DAPL, Z= R Y 30min. PBS ¥ =K, &K 5min.

WS I

G BEL A,

HCC MBI A SKIR T 55 — B K% Big AR FFIHERRLE, BT B0 N ER2T i

FlEAS . BT 590 AAHOG A SRR 07T & 58 DU 22 [ R o2 AR B2 7S W E

1)
2)

3)

4)
5)
6)
7)
8)
9)

¥ . 60CIER, B 80°CHERE 120min.

LR K . IR (15min>3), JL/K 4 FF (5minx2), 95% [ (5min), 95% &
BZ (5min), 90% ZEE (2 min), 85% ZE (2 min), 75%ZE (2 min), HX
KFEPRYE (5 minds

PURMESE . mESEHPURBRE, BV, s ERE TR 2min )5,
fEibm#, BRBEI R =R,

H KK Smin, RIS A P E P 10min.

I 3k /K Wk 5min—PBS & Y 5min— Ll 2 3% =5 iR 35 F 20min.

— L 4CiER

PBS ¥E =ik, &K 5min. 1) ik —Ht GAFAI B, =i 20min.

PBS =k, &k 5min. fI=%i (HRP-streptavidin), =& 20min.

PBS ¥E =X, #EK 5min.

10) DAB &1, HR/KEHRAIEE A,
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11) FAREGAZ 10min, B RAKMFHE

12) stk 1%HCI-75% L EE 501k 3, H SR/K M5 5min.

13) IR¥ . PBS Z¥E 5min, HK/KPE 2min.

14) Wi7KiZEH . 75% L. (2min), 85% A (2min), 90% . (2min), 95% . (2min),
95% /.1 (5min), JL/KZEE (5minx2), —HZ (5min>2).

15) R RS, WA TS

2.10 Transwell 222525

1) vk EEbE Matrix 2, HITCHMLEH DMEM 3% — g LLflRR: Matrix i, H4 e
24 LN I Tanswell /NZErpofe, 78 37°CTACE 3h ff HL AN .

2) THAXTECHANAE, FC g R R R . LA 50 AN, 24 FLAR NN
ANEH 10%R4 M5 1) DMEM, 37 CHiF%.

3) 24h J5, HUH/hE, HAMEREEFRFEE AL, 95%CEEM E 5min, 0. 4%
g YLt 15min.

4) RTEKBRIRNE, BT

5) FENLEENLE, BN IHEL Sk

2.11 Givt- 4t
FIT AT () 5286 2 /0 B8 3 UK, 45 5 F mean+SD 23 7R . Fi] SPSS #14 A1 GraphPad

Prism 5 BT GEiE 0 M. Bda o drk H e A58 ANOVA J772%, 2 P<0.05 1A

NERAGI R L

3 &R

3.1 CD147 B1, 6 N-ZBtREH &5 X BMETE R HRE

CD147 43 FAE R — MR AH KB, ik T 555 20 (8 1.1A) . 3diT
S B 78 R U g ZH 2R 1) CDA47 32 A A% 0o BERE R BT, 6 N- £ It 28 5 4
5> S 3K W R R4y, T E AT AR BUITRE b CD147 ) N-BE s H e NS 2, i
Y 14 150 2 P P e 8 N REAS R AT I B 2R AL S U 2 G (0 R I, A6 A e 2H 21 1
Bl, 6 N-ZMrs M & n e imRis, MZOsEERRREEEARE (K
LIA) . X —ZEREERT N7 B0 a S B A A0 B AT L RA A AL e
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TERE S GI, IX PRI ST B mRIE . BFTULRATEN B1, 6 N-Z B EH 4
Bl 23 SCHEAT HE— DI T S e G R S5 AR W, B1, 6 N- LIk 2 5 & B 0 S 0 CD147
SFEPEAR Y E R, HoEAEeEs (K 1.1B). N T EEA L 5
AR CD147 43 F HUBEEANAB G, FRAE S5 = 8 Rk ig R AL AAERFIAR (in
situ PLA) EEIN CD147 4> 71 Bl, 6 N-Z Tk 378 A&k 7 o s ltst 1321, pLA
LIRSS R R, fEFPE AL CD147 2 10 Bl, 6 N- M2 34 41 i 4 = 2 5k PH
HES (110,

A Tumor tissue Adjacent tissue

Lviad

youeluq-
OYN2ID 919

9s0dn} 3102

CD147 B1,6 GIcNAc-branch

Immunohistochemistry staining In situ Proximity Ligation Assay

Blank <

anl 515 A A cD147 > :‘S‘I:,'GGI(:NAc-branch
“doox. {0 a5 Rl RS

&l 1.1 CD147-1, 6 N-ZErREH &R XBIEMEASA MY P RRE
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(A) GG ERER: HADISG/CD147, PBl, 6 N-Z MBI & 0E 7 3 A A% O A SehE (e
JHF- 40 B e 2L 2R DA B S5 A A 3k OBORAS 4 400, n=14). 14 FlJFm 4233354 1, 6 N-
LRI By SCPAYE, 1 B AU O SRR M . TR I 55 4L 43R 0% B, 6 N-Z Tk
S BT SONZ O R - (B S22 2Ot I i 41 HepG2 Al Huh-7 _E ) CD147 731~ (4%
) PLA BL, 6 N-Z PR 8 &7 3¢ (L0t [3KIE (HepG2 #5 R=10um, Huh-7 #3X=20pum).

(C) Xt i) — 5l P Je 4L 270 SR AT S LA Y R R ST AR AT 382 Cim situ PLA) 40 #, S ik
#E IR HAD18G/CD147 4371 Bl, 6 N-ZBEE LM A0 L IWRIE, PLA RGE S RE
7k CD147 43T B1, 6 N-Z Tk H AT 43 SAE M (G 2106 UK A5 4L 400, i 5 bR = 20
pm).

3.2 CD147 3+ FH B1, 6 N-ZBEEIEEHE B0 35 R IR PR 2 AR £ 1A < i

N T WHFL CD14T 1) B1, 6 N- £ Bk 52 51 41 Bl 43 S AB M 7E T Mk ke v 9 3 3
TRATEEC T 51 Bl R AARASEAT PLA Ju 8, B =541 CD147 1 B1, 6 N-ZRBEE
B ERE Y S Ik, G RIS PR NI, RS, R, A
¥, 1IEKIAE (PVT), ELZEZ IS (BCLC), IMEFENA (AFP) Zif K ¥
BHIOAHOGHE . Gt 455858, CD147 4311 Bl, 6 N-ZFBRE LRI &0 7 s Rk
HFJES% A BCLC 2038 2 IEAH% (£ 1, P=0.016). Bt kI CD147 51
(¥ BL, 6 N- PS5 A 0 4 SO RE K S HOB R A B IEAROG . M
BCLC 431 C M 212 CD147 4311 B1, 6 N-Z Tk S %) hE 4 S R IE 3%
T HAE 0-A IR I A 2 Rk (P=0.002, Kl 1.2A), Ty HiX A E itk
FE S g (i AR A O¢ (B 1.2B). 455K B, CD147-B1, 6 N-Z PR Em ZhE 7
SCAB AT e A e P F AN A
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A 0-A stage C stage B

s 40 |
>
2 I * l
| = 30 A
- s ns A

2 — s,

® 204 e Aa

L J L3 A
o o —%
3 10 % g Fhiahs
o § ) |
(1] T T
< (4]
N R &
S\ z
> Ny N

[ }] \o
>
g ] BCLC Stage

& 1.2 PLA BRI CD147-p1, 6 N-ZBEE R & WA 5 7E A F BCLC 48K e
HAREAR P IRIE

(A JRALERALZE BT I H 4 i e 22N R 73 1] CO-A 11, C H1) 1) CD147 7371 Bl, 6 N-

CEREER AR SRR, 4t PLA 5%, #f: DAPL. fr/=50um. (B) Zil-srirlt

B4 U H BCLC 23 AR PLA 15 5 (Bl CD147 (1) B1,6 N-Z B o JE 4 A0 7 S R IA TS 1) o

523 Hr K ] One-way ANOVA J51:, *P<0.05, **P<0.01.

3.3 WEEHE GnT-V fE1LK CD147 73-F B1, 6 N-ZBtEEM &AM 2 HCC
MR BHITIEEHT A
ik —BIESE CD147-B1, 6 N- LMtz 4 & 0 70 S Ui m] ek - 1 1R 28
¥, BAVEFREA MR T GnT-V 1LY CD147 4> THE A 1 X+ 40 i 12 2% T ik
RSN . FE R 4H L HepG2 A1 Huh-7 I 1 pg/mL 35 5 G0, (R B1, 6 N-Z %
FEAHHED SZHIE R AEE 48h (B 1.3A), S F T Bebtit T3 MGATS,
MR ZERE VIR R (B 1.3B, C), F—WIESE Bl, 6 N-Z ke S 4 &0 4>
SRR AHE—SA B1, 6 N-ZLBEEIEH &b 306t CD147 4 e
BIhgERIsEmT, AT 44k HepG2 A Huh-7 40 i rb FH 2 o 55 56400 1) 9 5 R A
CD147 B A LA AR INAL B R S8 CD147 B2 H, 20 B SR T s 4, s
i} B PCR Kl MMPs [ #%i% (& 1.3D, E), i &R RER: 5RARM
CD147 ML, ¥ 5 SHALEE 5 (1) CD147 & I MMP-1, MMP-2 and MMP-9 [#)43
WABE FTH R T M. XU CD147 70 T Bl 6 N- 2B L0 &5 43 ST A2 ik s 4
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MR 272

% 1 CD147-p1, 6 N-ZBREEH &0 70 SUBM-5 FHR WA IR BURH I AR SCHE (n=51)

Variable PLA Signal CD147/PHA-L
Median (Minimum-Maximum) P value
Sex
Male (n=38) 13.48 (5.41-30.48) 0.375
Female (n=11) 11.43 (8.07-18.37)
Age (Years)
<50 (n=22) 11.63 (5.41-30.80) 0.829
=50 (n=15) 12.8 (6.04-20.40)
Liver cirrhosis
Yes (n=30) 13.64 (5.41-30.48) 0.335
No (n=19) 11.43 (7.59-20.40)
BCLC stage
0-A (n=15) 10.05 (5.41-17.65) 0.016
B-C (n=36) 14.60 (6.04-30.48)
PVT
Yes (n=9) 13.54(10.42-20.40) 0.242
No (n=26) 12.00 (6.04-26.54)
Number of tumors
<3 (n=44) 12.63 (5.41-30.48) 0.133
>3 (n=5) 15.49 (13.54-18.37)
Tumor size (cm)
<5 (n=19) 12.46 (5.41-18.45) 0.080
>5 (n=31) 14.28 (6.04-30.48)
Serum AFP (lg/l)
<25 (n=10) 12.06 (7.59-18.32) 0.178
>25 (n=38) 13.80 (5.41-30.48)

giitiEo i =50 Wilcoxon 775 R4 .
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HepG2 Huh-7
sW 00512510 0051 2 510

-

a-Tubulin [T S || - - ———

(ug/ml)

N
O

(')H OH

SW: Swainsonine

 C

1504
1001

Relative number of invaded cells

Ctrl CD147 CD147
(+sw)

Ctrl CD147 CD147
(+sw)

Ctrl +sw NC si-MGATS
D E Huh-7
Input IP e
-~ * kK (\’ ns
SW - 4 -+ & 40- & 5 *x :
» s * kK § g 37
s §
cD147 .|: % 304 s 41 = T
' ® ] =
8 g i .
a-tubulin [Se—] < 20 < <
x Z 2- z
% g ns F
o 10 E £
2 ns $ 1 $
K F %
g % 0 r
Ctrl CD147 CD147 = g
(+sw) Ctrl CD147 CD147 Ctrl CD147 CD147
H GZ (+sw) (+sw)
ep
-~
! 84
§ e N sk o
: * kK g 2 Axs § =
.6 6- s s e xk
E 5 201 s
: E E
< 4 *kk K] 154 °
2z
< <
[
£ Z 101 = **
e 24 £ o £
= $ 5 $
2 i i
°
& 0- T o ]
¢ H

Ctrl CD147 CD147

(+sw)

& 1.3 CD147-B1, 6 N-ZBtREFEHE S SR HCC 4R ER%ED
(A s EDGRASE . 4 REWRES D ER T CD147 4 F iRk, (B-C)
w1 5 SRR A MGATS Xf Huh-7 L2 2858 1 152N . (B) {228/ % SEBR AR M4 SR K
(OB 1 ug/ml 55 0 48 h #li] B1, 6 N-ZLBEE L E #0853, LA MGATS X Huh-7
MR 2R TR ST EE R . (D) SIS PTE RS IS4 (Huh-7 184 HepG2) ., fn
NTE D AL BRI AL HE ) CD147 &,  Western-blot A&l CD147 4 FHIEIE. (B) AKX
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RIF) HepG2 A1 Huh-7 ZHfgh 23 B n N 1 po/ml ZiAk i inee o S0 A A s 5 GORsAE F i
CD147 %M, 1EH 24h J5, SERFE & PCR 43745 MMP-1,  MMP-2 and MMP-9 ] mRNA 7K

*F (*P<0.05, **P<0.01, ***P<0.001).

4 Vg

GnT-V {461 B, 6 N- M S hE 40 0 3 5 IR i e 2 s D) AE 6B, 7E3RAT
) Transwell {228 S50 tHAESE 7iX— & (K 1.3B, C). £ BEM IR, GnT-V
[} 2Rk %F E-cadherin [ 547 DL Thise B B 52 MBY, GnT-V {#14 E-cadherin &4
Bl, 6 4r > HEfEM 5|k E-cadherin i 2H e A2 B B D B8 2 1, 520 20 1o 5] 56 B Je LB
TS5, TEMIR 112 285 58 b e 4 d A HIBL. 3] E-cadherin HlEEA0 A A1 E )
X pE A (S A Bh T35 E-cadherin (ThAEMSY. PRRIAHSCHR CD147 4 F1EA
GnT-V ALHIZ IR E A2 —, A4 CD147 43T Bl, 6 N-Z koI 45 b 6 A oF
RGHEAEEE? BAiMAERE . BATWEE 0 0O A R ADE R A, 1EIF
S22 b R A E B I CD147 43 F1 Bl, 6 43 STWELL Sy, FRiFsc e AL T 2
mERIER) (B 1.1C). R FIRAT 4 17 CD147 70711 B1, 6 N-ZBta I %
FEAS A 5 P N PG R R AR G, 45 SR I CD147 4T 1 Bl, 6 N-Z a3k
BEHE RS S5 R R I 2 IEAHC, X—45 8928 CD147-1, 6 N-&
W S A AR 5 TP ot e s DA O, LB T RS B (R ik s e A I Th . 3R
MITERHR AN R E A ThRESLIE— P IESE TIX— 4518 B1, 6 N- LMk 5 &1 i i
[¥) CD147 43~ 1] LU 5 5 572 o 4 J8 2 11 i 40 WA (B fe e 400 . Fr) 2 2% 7%

JRT IR AL A T FC R, TR AR T v F R B R AR P TR AL,
PO R IR W B A 0 BRI IR (AFP-L3) CHUN I
(Il PR 2 W R e A AR A . AEFRATTAE Ferh, R PLA HORTE s H R E AL
Kl CD147 73F W R AH G KL 4y, I CD147-B1, 6 N- LBz 5 & WE A2 1 5
I REVIMR, X850 A TR T CD147 7+ B 4 5 B AL e 52
Wt S T RS A o HE— 2B 3RATTAT AR FULE I RFEAS |50 #T CD147 43111 B1, 6 N-
CIRE LR RIRE SO SR TG (EAE. BR) KIMSEYE, 9 CD147 47
Bl, 6 N-Z e HEm &bl 40 3 53R AR R bk, TR Re S R4 CD147 4y

_38_



2EFERFALFHAX

T BL, 6 N-ZBEtaAw & S i, AR ia R A BoR B RE N AT
s PRS2 W, Bz F AR 0 AT R R AT AR VR T o AERATIWE T, B
CD147 75T 1) 1, 6 N- ZP a5 ) BE IS 1 1 2 U RE, I A R AT 24
YI#E 5 CD147 fiRyT B EE R L.
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SBTER9Y GnT-V 4L CD147 3F B1, 6 N-
SR BRI S SZEMSST4HERY EMT

gz
EMT Ay iy i Jeg dok 2 o 14 DG B SR 2 R 3%, 388 5 DA A 45 8 11 2 g A DG 1433 134,
PRI BL, 6 N-ZRBEE SR & f o e Rk 5 EMT A M. HHti R EMT i
2, GnT-V SKik LAET 58, WA R A4RIETR H GnT-V 40 EMT Kk
AR FRAT S0 = S B A 7T R B CD147 4 FEE(EHE EMT Bk A, i HAE EMT i
firh CD147 RIETHEB. A4 EMT (i f2H CD147 43711 Bl, 6 N-ZTha %
HERE L RIERE U, RESEEMT IR ? AHE o 9256 A 2 3 BERF AT IX A i L

1 78

1.1 4R A

NKAALHI 40 QZG KU T B BL 2B L4 i %
1.2 EENH

6 fL. 12 fL. 24 fLEEFRI (SEHE Costar A 7))

Dish (NEST A#])

FE 28 (HA Olympus A#])

PVDF JiE (0.45 pm, Z£[E Millipore A#])

B HL KA AT FL kA (3E[E Bio-Rad A #]D

Mini Trans-Blot #4#% fiiki# (3£[E Bio-Rad A #])
Western {226kl R4 (HA Kodak A7)
RHEMEE (HZA Olympus A F])

PCR{x (3£ Bio-Rad A #])

Agilent Mix3005p S 52 )6 i€ f PCRAX (& [E 4B A F]D
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HA A (SEHE BD A7)

1.4 EERF
Wi (H#5) AT
ity £ i i N PR 2 )
RPMI-1640 #5773k Gibco A ]
H A Marker NEB A ]

BCA HH & f &

Pierce 3 &)

E-cadherin i #.91 (610182)

BD ]

Trizol

Invitrogen 2\ )

TGF-p1 (100-210)

Prepro Tech

Vimentin %% $1 (10366-1-AP)

Proteintech

SEFERA S (R6934-01)

Omega, Bio-Tek

SYBR® Premix Ex Taq™ (DRRO081A) Takara
DMEM bl 77 5
it il £ Y AR
-tk LIF
Sigma A 7]

WL E L (s9263)

Avidin-HRP (A3151)

GnT-V RZH

Anti-Biotin F#¥4i[Hyb-8] (ab201341)

GnT-V RZH (ab87977)

Abcam A7

BChRC A PHA-L (FL-1111,)

LM FEAESE R PHA-L (B-1115)

Vector A

PMSF

RIPA it 24

SDS-PAGE i it i1l il 71 &

N-cadherin %% $1 (ER0503)

BN 2 A BARATER 24 7]

CD147 %% ¥

HAb18G F 4T (IgGl)

a-tubulin LR
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2 J53&

2.1

ML

N4 QZG FHI RPMI-1640 177 k8577, 173 mA 10% M iG 4 117, 2 mM

BREEE, 100 pg/ml FEZA 100 ng/ml 855 %K. WE T 37°C, 5% CO; BN
TR, BRI —IR, MAKRN 3-4 RAER.
2.2 EH AT

1)

EHEFEHI4, BCA E&, SDS-PAGE Hijk, #E, HHANEALESEE —

HIF

oft

2) —PUEE, WEAENEAFE GnT-V, E-cadherin, N-cadherin, vimentin,
o-Tubulin, anti-CD147, 4CHFH K, JEEPRIFZ 5.
2.3 LitEER PCR
HAOLIRZIRE — 7> o MGATS B 519 b st R G . 517 GAPDH, SE
06 AT HATE AR T A R
B4 FR Gzl
3 5’- ACTCTTGGACCATCCTGGGT -3’
MGAT5
Tt 5°- CCGTCCACTGAGGATACCAT -3’
2.4 FREAH AR
1 UEYIN, PBS BRIt
2) PBS BEFIR, EEOLIATOGFRCH PHA-L (1:500), & 30min.
3) PBS WK, Bl
4) JnA 300uL [ PBS, LA
2.5 JRALARAL RS AR

RGBS —

2.6 Crosslink Immunoprecipitation

1)

{8 F Thermo Scientific 71 & (26147) AT HLH5> S .

ik 454 ) Protein A/G Plus # i

A £ 2ml 1>Coupling Buffer (4i7K#i#: 20>Coupling Buffer) £ H.

B REMIEIREL M Pierce Protein A/G Plus #5257 . I JE 1 e S it
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2)

3)

4)

5)

m

%)

© >

O @ > B M O O

B 40pL BEAR AN Pierce B0, KA TN R B0/ 1, 1000>g B0
imin, FFF.
H 1>Coupling Buffer ¥EPi X, &Ly, FEHMF M. o FIKE.
#E % 501y CD147 [HiiA& HAb18G #4722 Bk . (100pL 4 & : 10pL 17 HAb18G

(5pg/pl) +5pl 20>Coupling Buffer+85pl #hi/K) B PR in N & 16 # g
MBSO, TRRIRNERS, T e dE b I iEs: 60min.

MBS, MREWE . 100l 1xCoupling Buffer Jebfig—%, B OFRE

SR J5 F 300l 1>Coupling Buffer ¥E# JEFE %, FEFR %

USIREN

Fic] 2.5Mm DSS (FH DMSO #ikt DSS, DSS: DMSO=1: 10).

w PR, FFER I S0Pl B IE iR e s (S0Pl A &R: 2.5
20>Coupling Buffer, 9l 2.5Mm DSS, 38.5pL 47K ). fig % 2% % i fig# 60min.
KT ICEE f, Ba0. 050pl e E .

ZAEATHRIR S . FH 100l BRBLBBER X, BERBEE B O IR A -

FH 200l Fi¥4 1 1P lysis/Wash Buffer ¥epg k45, SRR BEE B Lo

2

SCHE 20 L B S 40 10005 5min, FEFE . PBS HE L2025 00
TN & IP lysis/Wash Buffer Z iR &, RGBT UK E24# 30min.

13000>q &0 15min, #EE HIEHRBEHEE T, BCA EHT RGN
FUk E&H.

KA T AL R

A

B
C

[ BT 14 5 o Hh D@ PRkt R (o B VSRR N 80pL % I AR AR
AhELD, B

[ £ A R RS i PR oA R I N ARV, & MR e 30miin.

1000>q B> 1min, WEERZFE R

PUR S EITHE

A

BT BEPUAR IR T 55 _FIRZE, AL NN 300-600L Z4#TK (BCA ©EHEH
= 2)4 500-1000y), fe KR hess, 4°Chefidi.
HEEOWERT, BIEESEIEER.
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C Bk TETHIEEF, H 200l IP lysis/Wash Buffer %t—X, 1x<TBS ¥t
4-6 IR, FRRVEE B OFRYG . JaH 200l IP lysis/Wash Buffer $EH K, /G
By, FF 100pL Condition Buffer ¥E—1X.
6) HUE B
A BRI RS T, N 10pL BRSO
B a4 AN BOpL Y iR (FE 75 LB i ik B2 B I IS DL T, & SR B i),
Z i E 5min.
C  BOWBEBEMIR, /A Hrdelin N RBUER . 85 S i e AR R R Enid
o il o
2.7 B R ENT
D HARE R %
A AR AR ROIRAS R A4 .
B N RIPA 24k vk _E24# 30min, 4°C &.C» 12000r/min 15min, 7 1.
C BCAHHER, HFEAKE.
D /N Loading Buffer, & JlA54E.
2) SDS-PAGE Hijk
A BERBCH .
B JnkEE k. 80V, 30min; 120V, 150min.
3) B, SIRFERT. LA 100V HLUEFE 60min.
4) #H. 51 3%BSA K PBS F 4 60min.
5) HE PR EM RN PHA-L, 4CHEK. TBST #¥ =X, &K 10min.
6) fZLbfF] 1:1000 Fk AV Z AL HRP, % iR 5% & 60min, TBST =X, X 10min.
7) ECL K.
2.8 G H G
BARINERI S —# 5 . HELE R A BAEY AR 56k, A8 A
fiRg, SERUGHFI A Quant center BAFIHEAT 44T ARV BRI HOIRAS L 5 R
Ve, BRECEOTP IR, R EONSIME, W EAMAZ A AN 2 A
BEAT IR AT R BE R EE R, S5 PHIE X BI MR R (b AR5, FHMER)
Hortt, K EiEAT H-score PEST -
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2.9 Gt
BT o Szie 28 /0 B8 3 9K, 45 5 i mean = SD JE R % 7= . ] SPSS #4:#1 GraphPad
Prism 5 BAFIEAT G . B o K t I 5%, 2 P<0.05 INAEFESIT

PRV
%AE‘\XO

3 &R
3.1 @t EH GnT-V, E-cadherin 1 N-cadherin H)ZRiEM <M

NIESE GnT-V HIRik 5 EMT fx, FATE 56 % A 5 A AN [F] e
BERERE CIE® A A8 s e 55 e R R ClmR 1399 2 4 3 391 4 H1).
FHEFER ) BILHSLE F 1) GnT-V A1 E-cadherin LAz N-cadherin 126k 55l . Wl
2.1A,B iR, GnT-V (K ik 5 E-cadherin 28B4k 2 FUMEAH G, AN T 5 %1k GnT-V
HIE LR, (K3RIE GnT-V I i) E-cadherin RIAMX & . FE, AT GnT-V 1
#ik 5 N-cadherin &K R IEMHSE, GnT-V FEEIAR, N-cadherin {2815 FH X 48 5 o
X451 R GnT-V ERIE W RE S EMT A K.

B c 200 A
]
m 7]
1 w
4] © 150
o S5 aat (n=61)
o E 3 A, Yev
a3 g 2 1004 & vy P=0.0222
3 SE A v
G) %
= T c 5 * o
5 sad,a —
© AA v v
b} a A YoV
w o P A X E AN
=z . z :
s Low expression High expression
g of GnT-V of GnT-V
g C *
P
e 5 200
S »
1% v
‘e @ 1501 vy 'v'v vy
o & M2
53 400 —=55— (n=61
S c 100 = ( )
o aE :ﬁ v P=0.0285
=) T £ 50 ¥
z :
Z o

Low expression High expression
of GnT-V of GnT-V

A 2.1 fEstREES GnT-V, E-cadherin F1 N-cadherin KIFRABE M
(A) F—pIZ 3RIE GnT-V, E-cadherin Al N-cadherin )5 AL L ARER K. (B) Siitdr
Br (A G558, S HAPESERE Y GnT-V 5 E-cadherin F£ikf5#t. GnT-V {1355 E-cadherin %
ERARFEHA R . T GNT-V G 4Lt H Score B AT H0 bR AR 43 MR RIE GnT-V (<rf
MHD, mRIEGNT-V (>HAHD Fidl. (n=61, P=0.0222<0.05). (C) Fitm#r (A) 45i%,
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AT R ) GnT-V 5 N-cadherin RiATE L. GnT-V 13RIA S E-cadherin FRIA A5 —
;. (n=61, P=0.0285<<0.05).

3.2 FF4IfRRE EMT 2 GnT-V REMAF=RIAN N

1 2.5 ng/ml 408 A7 TGF-B1 R BI7K A4 QZG 24h,  #fifl | Rebs
¥) E-cadherin %% N, N-cadherin Al vimentin ik Eifi, 1FSZ QZG 4k 4E bk
[ A, iR AL R R GnT-V MEARIEAKT EE (E 22A). #t—F
AT S 2 & PCR A H 4w ig 3L K] MGATS ) mRNA fEIEISFE R i As 1k, 451 3E
I MGATS ik Bl (] 2.2B). S8)a FATHZOUIRCHIBEEEE R PHA-L Fric 4 iR
GnT-V (WAL= BL, 6 N-ZIEE AL &R 3B, I an ok ik, &5
KR B, 6N-ZERR LM ENE ) SOk TS GnT-V MK, FEAKFEA—8 (K
2.2C, D). PLEZERUH, TGF-B1 S QZG 41 k4 EMT, HEIEHEBEE GnT-V &

HAELL B1, 6 N- LB A 70 S BT RE _Eif

A B

TGF-p1- +  kpa

E-cadherin E—120

N-cadherin -:!,_140
vimentin [ | 54

i —
a-tubulin A 55

N
]

N
(-]

-
o

Relative mRNA level of MGATS5
1<) -
7] 1]

e
o

C D Ctrl +TGF-p1
e Blank E. ik
(IJ s Ctri g 10007
S
£ m—— +TGF-B £ 8007
s | -
o g
O S 00
°
S 400
3
% 2001
0 8
e Frm= k-
10 10! 10° 10 10! ] 0-
= Ctrl +TGF-p1

B1,6 GlcNAc-branch

B 2.2 WEHEBE GnT-V REAFWTE TGF-p1 B34 A % EMT iRk B
(A) 2.5 ng/ml TGF-p1 4341 24h 5, Western blotting #&ll E-cadherin, N-cadherin, vimentin
FIREIEAL RSB GnT-V Rk L. (B) 2.5 ng/ml TGF-B1 4bFE4M L 24h, SZif 52 & PCR &l GnT-V
FImiLFE K MGATS 1) mRNA £k 5. GAPDH AN Z. (C) 2.5 ng/ml TGF-B1 #iIl¥4H i
24h, HZOEARCHIBEE R PHA-L FRic 40U SR 10 B1, 6 N- Bt EA & 30, i adn i ik
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MEFIE. (D) AR TR LT 45 R (*P<0.05, **P<0.01, ***P<0.001).

3.3 Fr4ifiRAE EMT iIF2H CD147 43-F bk EAb K3 i

FAVSEHT AT 7S B TGR-B1 i S 4 & 4= EMT 1 #H CD147 ik Hif,
FEARRFL, FATH S AL —RIESEX —4518 (K 2.3A, B). 2534
H HG-CD147/LG-CD147 Lt & CD147 4311 N-FEEEAL 21 42 EMT A2 i 32 1k
ZRCL FEE S, KRG TR I CD147 ) N-FERAUAE MK F4E EMT i
e i, HG-CD147 Ei&H i (B 2.3C).

* %

r

——

A B 10 C
TGF-p1_-

kDa
—80 s .8
6_
- 2 {
—30
a-tubulin E&;

-]
1

CD147

44 ——

CD147/c.-tubulin

HG-CD147/LG-CD147
N »

(-]
o

Ctrl +TGF-31 Ctrl +TGF-p1
2.3 TGF-p1 B AR L EMT A+ CD147 7 FH N-BEEAKFRE LR
(A) Western blotting &Il TGF-B1 %S QZG 4k 4 EMT il J5 CD147 4 FIHRiE. (B) X
o35 ENIREAS I CD147 SR E/KPFREM A TSR . (C) TGF-B1 5T QZG AL kL EMT 1

FEJLAk CD147 (HG-CD147) MikkEH4ik CD147 (LG-CD147) %it4i % (*P<0.05, **P<0.01) .

3.3 4 R4 EMT & CD147 43 FH) B1, 6 N- ZBtEREEE & 4 3K RIEH

it — R MR Bl GnT-V 1K1Y CD147 471 1, 6 N-Z B2 3] 4 b
S BRIE, FATRA PLA AR JEAKN QZG 4 MIfE TGF-B1 5511l J5 FHE 7
YRk, AEFESAERBM. SR TGF-Bl #S QZG kAt EMT /5,
CD147-B1, 6 N-ZMa 2L &0 o S Bk i Wt & (P<0.001, K24 A, B) .
SN RATH R UTUE (IP) 4k CD147 43F, 811 fo s B DA R B4R 2R B ic Al 3
CD147 43 ¥ & H B1, 6 N- LB L B e i il 23 n (& 2.4 C) o BL R4 R,
TGF-B1 i SAT4IH & 2L EMT i FEH, CD147 4 FH) Bl, 6 N-Z &L &k 52
Tk Fi,
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TGFB1 - + kpDa
E sae ik
525
)
< 2.0 CD147
o
[ —30
% 1.51 IP
= —80
]
> 1.0
2 B1,6 GIcNAc
£ 0.5 -branch
= —30
]
[

Ctrl +TGF-41  INput a-tubulin e e — 55

B 2.4 TGF-p1 B4R AE EMT idf8H, CD147-B1, 6 N-ZBiEEHEEES
X BiRE i

(A) 25ng/mL ) TGF-p1 %5 QZG 24h, PLA (RAIABAIEREF A #iiE SH1 /5 CD147 4>

THIR BL, 6 N-Z B A &5 BRI (B) XHEALBALERZRLS RGTHE . (C) %

PEUUIE LS A 5 A L BRI TGF-B1 55 QZG K= EMT HiJg CD147 /- Ff#kik (1), fufk

VUUE 45 S 2 BN AN CD147 43111 B1, 6 N-Z BEZU =41 &0 7 S T4 CF ) (***P<0.001)

4 i+tig

b R T JoR % A SR iR A% G e e i) R R YT IS, K AT R R I R e e il
GnT-V [y£ ik EMT <M A1 7 R B EMT i 29, GnT-V &iA B8], _GnT-V
i AR TGF-B1 5 EMT IR AE, M3 55 55 A Jr o Frf) o0 1 2 4 o R4 60, €11
SR, A A SR MHGE TR GnT-V_ S i 4 EMT B9 42004, FRATTx e itk e
(KA TR 2L 2R o s SHA et o0 B A B, GnT-V 5 E-cadherin Ak 2 AAHE, 5
N-cadherin RiEEEMK. XERPT GnT-V &5 EMT . il rIw 7Ry
E-cadherin 52 %] GnT-V fffL, iRIA GnT-V #lli E-cadherin ()2 BE M ifi {23k ik 8
20t AL 1SN ESRRE T, BRATTMGRIEI M BE UL GnT-V 132348 5 E-cadherin &
BURH IR, MR B B R B 72 1R T RE

SRIGERATFIA TGF-p1 S ANT4IM QZG Hd EMT #AL, KIS RN
GNT-V KA1 B1, 6 N-ZBEZ & 7 SRR N . JRATH S Wl 1 78
FTF AR A EMT R op L A R 5 GnT-V K H AL R SE AL A8 12 08 I I .
SIS = SRR LR W, 7R R R T CD147 4> T REBS (R EMT KA, HTE EMT
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HFEF, CD147 4y FAERE KPR BB AN T CD147 4 F1E TGF-B1
#S EMT i F2 L N-FEEA B 1E, 25 53R BH i Bl 5240 1Y) CD147(HG-CD147)
£ EMT IR Bl #E— P RIR7e R B, F 22 HG-CD147 H1 B1, 6 N-ZL Btk
HEFEDC S5 EMT 2. DAEST GnT-V @i b E & A (L CD147 4 F1F
N REREETZ S EMT IR SCREARPLEITT AR WE, AL EMT
AR, GnT-V (ERE A EMT R E YL, il e HE CD147 7
FLENRIRYE AN BL, 6 N-ZBER B &0 7 3B, MITEIIX L EMT AH5GHE
FThRE J RS S, HEm (2 kR 7

AR AT T — DI TR ML _E R T EAHH 78 N AR 1 B — 4 Hh CD147 43
T B1, 6 N- LI AL ST S I (Rt R e A2 I Thie o FRATI B 78 & IR T GnT-V
T W B A B 1 s e LR A T e (R AR A i EMT SRR 6 (1 2T i, JF
MRS 0 A1 B2 ff e CD147 3 FAREE EMT KA RIHTALL .
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B=5ER5 CD147 5313 B1, 6 N-SEt=EHE
BHEDSZ(Z1hE2IM CD147 #l integrin p1 HH
VEFE

T8 4 B 45 RAIF S CD147 5 T HIB1, 6 N- 2 k2 I i ) 4 43 S s i (e it i 12
RHFE, Mo AL A4 2 AT A B 5T 2 WA BT Je 40 A - CD147 43 1
integrin BUAFZEAR LA A, H 25 R LA DGS9 200 0 1)1 2 o HE RS 20 A
T 0, U e s R (I CD147 4 A IE R 52 o B4 AR 1171220, Hintegrin B1 &4
MEAEH . BP0 TR, N-BEE A A8 4 2 5 ne 5 (4 18] (A BAE A, CD147
O3 T N A A8 1 R 75 2> S i L S integrin BLAAHELAE Y, DA o] 5 1 5
integrin B1HIAH BAE F 22 A HB 70 B 70 B

1 #H
11 HEFR
NIEIERG 'S 4 M) HEK293T ki T-3£ [ ATCC, A0/ HepG2 41 f ki T
X ATCC, ANF4HARATE Huh-7 40k I8 T H A JCRB 41 it .
1.2 ke
kL WT-eGFP-N1-CD147 #1 N44Q/N152Q/N186Q (3Q)-eGFP-N1-CD147 HiZ
S = g B R 2
1.3 FEMZH
6 fL. 12 fL. 24 fL¥EFER (3EHE Costar AF]D)
YpETHEUY (3EE Invitrogen AF])
58 2 (HA Olympus 2~ a))
JER AL FRIL Dish (NEST)
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PVDF fi£ (0.45 pm, 3E[E Millipore A F])
B KSR (3[H Bio-Rad A #])

Mini Trans-Blot ##% Hyk#E (3£[E Bio-Rad A #F])

Western {h27 &6kl 248 (HA Kodak 23 7])

RO (HA Olympus A+])
1.4 EERH

BA (75 AR
Jif 24 L i UMDY A H]
RPMI-1640 1773 Gibco A A
#=H Marker NEB A ]

BCA HE A & &

Pierce /A ]

FlER

EHR E VARG IR AT

LipofectamineTM2000

Invitrogen 72\

M FEAEE R PHA-L (B-1115)

Vector A ]

DMEM p=ii s 77 3k

it il 240 L AL

B-Fidk L1

G (s9263)

Sigma /A 7

Anti-Biotin 5 ®.91[Hyb-8] (ab201341)

integrin B1 (ab52971)

Abcam ‘A ]

GFP  (sc-9996)

galectin-3 (Gal-3) (sc-20157)

Santa Cruz A )

CD147 %% ¥

HAb18G 4T (IgGl)

a-tubulin FEEHT

AN S0 2 1) 4

PMSF

RIPA ZH 4R TR

SDS-PAGE i fic ill 1 71 &1

WU A2 D EARA PR 7]
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2 J53&

2.1 ZpaE T
VB BE BR B 40 0 HEK293T FHRPMI-1640 £ 2 3L 15 9% . A\ BT % 40 g HepG2 Al
Huh-7 41/{a FIDMEMS 2L 5555 o B3R R INANL10% i 4= G, 2 mM BB,
100 pg/ml HEZREA 100 pg/mlsEEER. 4IME T37°C, 5% CO2 WAHHNIEFE, BaKR
Pl — %, AEKIRII-4R AR
2. 2 ARG
2.2.1 Jiu ki Gt
D PhEvilE, LB 53R (RIMERPUE) 1 E, fHIE 37°CRIZIREH 12-16h, ¥,
2) JRIPEEL. T RE SRR B KL
A HL1.5ml-5ml BB LA 10000>g/min ()% 8 % 36 550 1min.
B /i 250uL Solution I/RNase A B 240, It L TFERZES.
C A 250uL Solution II, BRI B FMBIEIR, FAFERARMER, R
JE%E 2min.
D JfnA 350uL Solution NI F£57 BPAEE =3 20k, 153 HBADTE.
E  13000>g/min ==& &> 10min.
F 443 HiBind Miniprep Column I, Ff# EiE4# AN . 10000>g/min = & &5 0
1min.
G Jin 500uL Buffer HB, i 10000>g/min &5 1min, FEA % . 1 700pul DNA
Wash Buffer, 10000>g/min 250> 1min, =& —X.
H  13000>g/min &0 2min, FHFET
| [AkE b0 30l -50pl ) Elution Buffer, = iRJi & 1-2min, 13000>g/min & L»
Imin, WCAEGEBLA -
I BAMMEEEETHIE DNA i M S &, AR,
3) Rk
A HIFRAERE . THAAEKIRAS RO HOH HEK293T 40/, L 5x<10° /M A/FL
[P MR 6 FLARE, IS 10%/6 45 IE 1) 52 435 57k RPMI-1640, 1
TR o BB R LEE A MG B R 15 78 73 S AR KRB
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B ZE4HMMGEE e 4}, B Sl LipofectamineTM2000 I 250l A5 Ly 1
RPMI-1640 1, J8%4), =IRJHCE Smin. [N, ¥ 5pg Fokiin A3 250 A
AR RPMI-1640 H, JR2J, =iRJNE 5min.
1RE & H LipofectamineTM2000 LA K & BRI R 75, ZIRJCE 20min.

D WS IFIAN T 8578, FAE MIE K RPMI-1640 ik, SR HIRE])
3 BN E] 6 LR, 37°CH: 3% 6h.

E A 10%064 MM RPMI-1640 4k 41597, 48h Jg FIAE 5 425256 7047 .

2.2.2 T B e
HAR BB 5. THHEBEREWT.

ShRNAS(supplier) Sequence

SiIRNA LGALS3-Homo-469:
5’-3’: CUCGCAUGCUGAUAACAAUTT
LGALS3 siRNA AUUGUUAUCAGCAUGCGAGTT
GenePharma (Shanghai, China) SIRNA LGALS3-Homo-567:
5’-3’: CCACGCUUCAAUGAGAACATT
UGUUCUCAUUGAAGCGUGGTT'
control nonspecific SIRNA sense, 5-UUCUCCGAACGUGUCACGUTT-3'

GenePharma (Shanghai, China) antisense, 5-~ACGUGACACGUUCGGAGAATT-3'

2.3 HuEILUTHE Co-IP
1) Pkl el
A CBmsEZY Aminolink fE R AE ARG 22 =30, FiREE 4 1>coupling buffer
#H.
B 4% 53 Aminolink B 5, SR8 — B W, 1 AR AG S I 50pL
b g, BT E0 A T, 1000g/min FRIFEE B0 Imin, FEEE
C 200uL 1>coupling buffer ¥4 g, 1000g/min B0 1min, FFHLE . FEAR %
JERHBR AR, AN R -
D R 20pL FUAIE R 2 400pL Jo, CRefu AR BRI 2 5 W IR I 0ok
h, FEEXBEP, IMAIIEALSN (5 200pL f& RN 3ul BREALEN) .
E =R, P E 90-120min, iR &I BAER § 2 AL T8 IRES .
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F

H
|

BN T, WEPUARSE SRR . SRJEIIN 200uL 1>coupling buffer, &2
OFMFIFEE X,

B 200pl KGR IF B0, RARIR 23S AR A, SR SR . H 200l
PR, 3ul AL, o RigEss B FEA], %8 15min.
BLLFEIE, 200uL 1>coupling buffer Jei Pk, ¥E)5 B 0

150uL washing buffer %75k, BRXGEEE L.

2) MpEILUlE (BRARRAUY, Pra iR e 4 CREAT)

A

200pL IP Lysis Vel M IR I, BSOFEREE . AR L RERRIA, AR,
W5 TH B SR A AW LR BRRE S DN B B G IR AR T, i SRR e
. HEIEIERERE 1-2h 83 4 CiE .

LB, REIRE . H 200uL K IP Lysis YLk AE M PIIR, BRRVEE B 0.

NARIEVE R, I 200ul [ 1PBS ¥k 4-6 ¥k, FHRVLIE B

G LTI B B O — AN LB Y, I 10pl Pl gz rhiR e
iLyo

REFE O SRS T, IO 50uL BEligz i, =R E Smin (AZEH
B D

B3RS 60uL AW, I 15uL 5xoading buffer, 100°CHIR 4875
5min, £50IR A E SR B RN 7

2.4 EARZHE
AW, BCA &, SDS-PAGE HJk, ¥, HHFEALRESEE —

D

2)

FYAEEN
%A%’\XO

pais

GiFae

— P E, %A &M IR B integrin B1, GFP, o-Tubulin, galectin-3,
anti-CD147, ACW B, JEL PRI 5.

2.5 R BAERE LR

HARD RS IR — 54y

2.6 GitkFEa T

BT (s 28 /0 B 8 3 VR, 45 5 F mean +SD TR %R . FH] SPSS #f4-#11 GraphPad
Prism 5 BTG b B AR A tIRL 7%, 2 P<0.05 INNERH ST
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3 HR
3.1 CD147 i) N-fEEAL B4 CD147 F1 integrin p1 R EAEF

CD147 &—MEREE) T, BA=REAAL A (N44 7, N152 {7, N186
£, HIYHLT CD147 AN BL. 12 5T HIA B integrin B1 445G R F# (2 ik M8
20 i A2 1Y D REDTL i N B A2 1 2 75 50 CD147 F1 integrin B1 (AR ILAEH
BATE AL I B AE R WT-CD147-eGFP Fll = ANFEIEAL AT 55359845 1) 3Q-CD147-eGFP
JFRLEE N B HEK293T 4iiffe (Bl 3.1A), Jd i e SLyi s # U EY £ B CD147 DL b
FAGAL £ P AR ) CD147 A integrin B1 (B UAH ELAEF . SSEMBUREE NS, R
Yo 4t OB BE R T FL L Y ie, G Bn HUFE el AR — 350 (& 3.1BD . AT
i integrin B1 MIHUHHEAT G UTVE, e NFEHEAL AL IR FURLZH 1 5 integrin B1 3EUT
VEN) CD147 7p TR TR NBF M, [z, FATLL GFP (fRFE4HME CD147) Hidk
HEAT B D00E, RARERAA S AP S CD147 4» FILUTE R integrin 1 B E/DT
WT 4 (B 3.1C). VL g5 RER, SARNEIAL A7 sk 55 CD147 Al integrin 1 fAH

ER(R

A c
WT o mm',zanraéq ico  [EGEE Input IP: Integrin g1
e = Bco co [ WT 3@ WT 3Q

IB: IntegrmB1 i

—80
o &'
—50

Input  IP: GFP
WT 3@ WT 3Q

1B: Integrmp1|§| r ! —140

_80
IB: GFP Li _ 50

& 3.1 CD147 ) N-BEEALBHERLM CD147 Al integrin p1 HIAHEAEH
(A) CD147 4T IE F G5 M RARF =AFERAAL s . B4R (WD) EEEAEK SN
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Mu4hB: (ECD) RN EL (ICD); SP, fE5Ak; TM, BEMEIX . RAFH =/ N-BEILALA7 £47(3Q)
BT M4 B (N44Q. N152Q. N186Q). (B) HEK293T 4% 44 fiiki WT-CD147-GFP Al
3Q-CD147-GFP, W4k th 5t i F AR e N UKL IR 008 S QU o N DRIE R e 8R — 3L,
HATE % BE A 293T 40 Hh#5 N 45 &) WT-CD147-GFP il 3Q-CD147-GFP Jiihi, R esmfEAt
AR 293T A RIS TE L. (C) Co-IP VEK IR AL CD147 73 I =AMHEFEAL A %) CD147
Al integrin AHEAER IS, E: 2202 input, A {UH 1P, A integrin B1 HUARZEAT S UilE,
DPTHE N oKE) integrin 1 HEH. PR GFP HifAsbAT S BN, kills integrin p1 AHHAEFHY
CD147-eGFP HH . 1/10 4012 /E )y input FEH. T M5 input, A0y IP. H GFP #it
BT ST, KU F ok CD147-eGFP & . M integrin B1 HUiAHEAT Sz ENZE, A6l
5 CD147 #HEAEF T integrin B1 & . 1/10 40 ZEMRAE N input & . S50 EK I, 4% CD147
F =ANHEIEALAL 55, CD147 F1 integrin AH L AF V5 -

3.2 CD147 43FH B1, 6 N-ZBeRER &M XM CD147 F integrin 1 FIAHEAE

H

ik — A CD147 43711 B, 6 N-LREZUIEH &5 4 B & 75 50 CD147
Y integrin B1 WA EAEA, FRATHIH AL A0 e B AR AE FFHE 41 s HepG2 A1 Huh-7
FEENE T F AR N B G AC R S A 48h, H1H] CD147 1 BI,
6 N-Z BRI HE o S AB M A . 45 R RIS BALARLE, e A e =&
MEAER (a5 m 2/ DREM AR HEmMS, HAGai3ES (&
3.2A, B). HIATHEG: sSiRNA 30 Bl L R i i 3 [ MGATS, 111 55 e 4 Tl )
Tk, WEA MRS : 5T WML, T3 MGATS 2K 5 CD147 F1 integrin
Bl — IR A HAEF Z 2] (K 3.2C, D). LA EZEHEUI], CD147 4> 1K) Bl, 6 N-
Z RS RIS SRS (23t CD147 4> 115 integrin B1 (AR ELAE

_56_



PEFEXFALFAAX

A B

ctrl +SW

HepG2 Huh-7

Relative level of PLA Signal

Relative level of PLA Signal

Ctrl +sw ) Ctrl  +sw

(@]
O

NC si-MGATS

HepG2 Huh-7

- T
5 £ 1.5 tie
«» n
3 9
o & 1.0
s s
° [
>
S 3 0.5
0 )
2 2
- -
S )
g g 0.0-
NC si-MGATS5 NC si-MGATS

& 3.2 ] p1, 6 N-ZBREE BB 2 >C & B CD147 A integrin p1 KIAHEAEHA

(A-B) JEALRAERSFATIN 1 pg/ml S S6k (sw) AR 40 48h, 0] 1, 6 N-Z Bt
FEA & HE 73 S O CD147 Al integrin B1 73 A HAEFIHISENT . (A) JRALERA7IE R S50 AR
RMEDOCERE . ORI Z AR EAEH RS . (B) XMLL(5% (CD147 M integrin
Bl A FHIEAERD MGiTHEE R (bsR=50 pm). (C-D) JEALARALIEBFAS I T4 iRl V
GBS 2L K] MGATS Xf CD147 Al integrin Bl 70T HI EAF I AIFEMT . (C) JEAL AP ALEHE S5 A A
RHERICEE R T2 DRI EAE5RS . (D) WL €56 (CD147 Al integrin
Bl A FHHEAFHD MGt R (he/R=50 pm). *P<0.05, **P<0.01.

3.3 PEAC/K Galectin-3 §40H CD147 Ml integrin p1 BJAE EAEH
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Bl, 6 N-Z MWk LM & 73— M5 - ALBEEEEE & galectin-3 256 K BUAMF- FL
SR ZOWE B AL R AE T RERS . it — BB 1, 6 N- ZBEaU L &0 4 SCAE
CD147- integrin B1 A EAEHHIERH, TATT W40 HepG2 A1 Huh-7 F1 131
PEEESE 2R galectin-3 FhS K] LGALS3 HEKIE, SR 5 FH Sz 3L Ui i) 77 kAl CD147
F integrin B1 MIAH EAEATEN . 4R 3.3A, B Fras, 5T WML, ¥
LGALS3 B:[H )5, FHm4ifd CD147 431 integrin B1 Z [A] ¥ AH ELAE F B 2 52 2140
. FATESEH CD147 MHUARAT S UTiE, M integrin B1 HIPUIARIEAT Sy EIIZE
fr il 55 CD147 4314561 integrin B1, 45 KR HT W4 CD147 7+ 45 &) integrin
Bl HHE/DF xR (B 3.3A). Jx 2, L integrin B1 FIPTIAABEAT S ITIE, FH CD147
PIPTARRIN S integrin Bl 455 1) CD147 H5H, SRMERMATHAHF Y integrin B1 45
41 CD147 A B/ F XA (K8 3.3B). XU B it—BiFEs2 7 Bl, 6 N-Zfit
QA EIE SR CD147 415 integrin B1 MIAHEAEH o

A
Input IP: CD147
HepG2 Huh-7 HepG2 Huh-7
s 2% < . % e 2% 2 2%
e % (=Y Z
B .,,{0 % % 5, kDa e © e,‘;) % @ o,v KDa
IB:IntegrinmE B e B 140 |B: Integring1 |
e
IB: CD147 IB: CD147
— 30
18:Gal-3 [ | | — | 31
LR (LT p—— M—ss
B
Input IP: integrin p1
HepG2 Huh-7 HepG2 Huh-7
P < <. P "3&‘ <.
-~ -
% 6% % B G w % % % %%
Vv w v
IB: Integrin p1 ﬁ'

S

@

PR 10 5ntegringr| . ﬂ i —140
—80 — 80

“ IB: CD147 “ “

— 30

1B: CD147

IB: Gal-3 |—— .’. — L31
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& 3.3 ¥ galectin-3 J5 X} CD147 # integrin p1 48 EAEF I8

(A-B) TS HHE4f HepG2 1 Huh-7 11 B 1, 6 N-ZBEEILHE & 0S5 ik galectin-3

(Gal-3), CO-IP Z3#fr CD147 Al integrin B1 AHEAEH . (A) 7l input #£ i [ western blotting £
D, A5 integrin B1, CD147, Gal-3, tubulin fJ3%i%; £{l: HAb18G/CD147 JyifstH it S EUTTE
KPR KA integrin B1, CD147. F HAb18G HEAT 4 utie, AllyiiE Nk CD147 EH .
T integrin B1 (IPUAARREAT SE ENIZE, K 1 5 CD147 A0 HAE I integrin B1 2. (B) 201+ input
FE i () western blotting &3, #5:31 integrin B1, CD147, Gal-3, tubulin [k, 4. F integrin
Bl FIPLIARHEAT S e e, AT ORI integrin Bl . FH HADL18G 4T Gt ENiZE, #6il
Y integrin B1 A1 EAF ) CD147 43 F. LA integrin B1 NIEIHAI S ZETIVE, BIUHT T ¥k CD147,
integrin Bl. A, B input LFEESA 1/10 FI4IMZLAEW, 19G (1) input T4 NC A% &=
BA . Input S5 EAEEDA 1/10 FIAHMERAEW, 19G 1 input AT 4RI NC HIN A EIR G

4 T1ig

HHEAE ) ST 52 B N e A 2 e 8 1 1] FA) A B4 S 103 1370, CD147 43
Y integrin B1 AH B AFH P45 integrin (AR )38 %40 DL FAK B35, AT 516 T
Ui#{5 5 Rac/Ras/Raf/ERK A1 PI3K/AKt i F i 1, 325 17 38 55 JH- 448 it JH- e 100 0 1 S
(78 RSO, A AT A 9026 1) N-HRESE B 6 52 M integrin B1 5 o fih B8 (1 fr) 45 £ 1137 1381,
AL EAR FRPATL A Gt 38 s B 2 20 R A FH R TE . AEFRATII B Tl FRATTE DI R
FERERSY Bl, 6 N-ZBRE LA 3 E. 45 RRBUXFEMigE M CD147 2y 15
integrin B1 FIAHELAERT o #0I B1, 6 N- LI5S 61 &7 5 2 SCAE MR IR I AR, Re A i
THMMEAER: FEF B, 6 N-ZBREEH A SR, BRI R .
X est BER ] CD147 431 1 B1, 6 N-ZBEEIEM &0 7 XM E(ERe i CD147 4
-l integrin B1 MAHEAER . AT, FEHZ, FIHE S EHEME L, 6 N-&
Bt B A 2 S s, AR NS T CD147 431 BB IX R EAL B, %t P
A GNT-V ¥ JEAHE A 1 (R BEAS U AL B4 F o (BL45 -G CD147 BE LA i TRAZ 1Y
g5, FRATUESE T CD147 4r FHORERA B IR RE 2 — 35 A ELAE . Ik4h, PLAHL
ARJRA A CD147 43FA0 integrin Bl AR EAERSESS, EBUEW CD147 71
integrin B1 FAIAHELAE FH 222 B1, 6 N-ZBEEIEH A0 9 S AR .
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ZHTHIWTFRIRIE, integrin Bl 454 7E CD147 7> 1) RGD X1, 7E/3C 3.1 #4>
i A5 BRI 24 58 4 58AF CD147 43 T N-BESEALAL )5, CD147 4) T integrin 1
FHEAE B ks, H 3 Z [AAAEAH AR (& 3.1C). X #iW] CD147 7311y
N-FEEEA B e — 3 M AR E R R, (A RME— e R, 456200
IR TC, BATANER T CD147 4315 integrin B1 M ELZAH HAEH 4F, CD147 57 &
Bl, 6 N-ZMBEE &M S MAEAE T RER BB (L2446 1EH, Rl CD147 /¢ F
E BL, 6 N- Tk 52 5 45 Wl 2SS U 1 A7 2 <% 189 55 6 4 10 1R A T AR
CD147-B1, 6 N- £ 1 Z 78 &) ¥ 7y Sl L e CD147 7375 integrin B1 A ELAEH,
MR BE R A%, e — DR 1 A F0 BT W 70 &5

A SEH K ILT CD14T 73 TL Bl, 6 N-ZJBEa L7 45 0 20 S B M fie 3t F g 2
BRG], R /NG T 25 B e tE ST CD147 4 T B R LAk SR 4k 1 2
WICRE: #817] CD147 43 T B SEAL 1B, #i] CD147 435 integrin B1 MAHEAEH,
MR PR R . X ONIET CD147 4 FHIPUMR VAT 324t 7 8 B .
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SBMERSS PISK/AKt {(FSIEEERXY GnT-V MIER

iR

CD147 7> 1 integrin B1 AH EAE A0S 5 40l #% AH < FAK-Paxillin DA T
PI3K-AKt {553, M {EsEamiiE e, wiSCrseih st B O&IEsL GnT-V {1k
(R AL SR CD147 4> T-F1 integrin Pl M1 EAEMH, AAXFh g1, 6 N-ZELE
HEIHE 2> B2 A 2250 PISKIAKL {5 il 8 g 2 PIBK/AKE 5 5 il B % 2 i 2 K]
Rk, AEH S5 EMT JFERFER, U0 Snail, GSK-3 255139, 25 —FK/iF 5L
£ GnT-V Rk 5 EMT K, AT HKE PIBK/AKt 15 518X GnT-V ]
FIEATCFENA 7 ASHR 53 50 N 45 B A AR RO P A ]

1 #8
1.1 Zf AR

N A AT e 4m i 25 . HepG2 #1 Huh-7 4 ity
1.2 FE R

6 fL. 12 fL. 24 fLEEFRM (3G Costar A7)
R FRA (FEE Heraeus 2 w])

YR (€ Invitrogen AF])

YJB75SA MG (RILTFALBIA L) )

FIE 28 (HA Olympus A#])

fEprA (35 Bio-Rad A#])

PVDF i (0.45 pm, 3£ Millipore AF])

T KA AT R Yk (32 Bio-Rad A A])

Mini Trans-Blot #:#% ikt (3£ Bio-Rad A H])
NanoDrop 2000 #7366 EE T (Thermo Fisher 2 ®])
PCR 1% (3£ Bio-Rad A ])
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Agilent Mix3005p SEB %1€ f PCRAX (& E“ZHER AR
1.3 FERH]

B (75 o ]
JiG 2F i BN DY ZEH A A
RPMI-1640 #5773k Gibco /]
A Marker NEB A ]

BCA A& &\

Pierce 2\ ]

FAK (610087)

BD ]

galectin-3 (Gal-3) (sc-20157)

Santa Cruz A7l

JAEFERA & (R6934-01)

Omega, Bio-Tek 2 7]

SYBR® Premix Ex Taq™ (DRRO081A)

Takara

DMEM &b Rs 77 3k

B4 AR AL

B-FiJk LI

G, (s9263)

Sigma /A 7

p-Akt (Ser473) (587F11)

Akt (9272s)

p-paxillin (2541s)

PI3K #1771 (LY294002)

CST A+

integrin B1 (ab52971)

p-FAK  (ab4804)

GnT-V (ab87977)

Abcam ‘A ]

HAb18G 4T (IgGl)

a-tubulin FEPL

AN S0 2 1) 4

PMSF

RIPA ZH it 24 /AR

SDS-PAGE ¥t i Fit i X 71

BN BV R IR A F
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2 ik

2.1 ZpaE T

FARSB S IR IS8 — 85 J7i

2.2 BE RN

1) FEEAFEMH%, BCA E&, SDS-PAGE Hijk, ¥, MM AASBESEE—
FHiF7

2) —HiEE, MEEEMEHIREE integrin 1, GnT-V, a-Tubulin, galectin-3,
HADb18G, FAK/p-FAK, Akt/p-Akt, Paxilin/p-Paxilin, 4°CHtE E%, J& L0
.

2.3 SLifE & PCR

D IR RNA, R EARPIRS IR 5

2) SEIE & PCR.

MGATS, LGAL-3 (Gal-3) HI5I At R SR, 514) GAPDH [F] 25— &

9re BARERAELIRFS —HR ).

H R 2K 8145 5]
9% 5°- ACTCTTGGACCATCCTGGGT -3°
MGATS
Ui 5°- CCGTCCACTGAGGATACCAT -3°
% 5- GCTTCTGGGTCAAAGGACCA-3’
LGALS3
N 5>-GTCCCACAGGTTGTCACACA-3’
2.4 BB

FT A () s 86: 25 /b B8 37K, 45 3 F) mean +SD 2 R % 7R . Fi] SPSS # 4 A1 GraphPad
Prism 5 AT Geit- a0 Hr. AR AR A t K5 5%, 2 P<0.05 IWNZERA ST

YN
FE

3 ER
3.1 PI3K/Akt {5 5 @B GnT-V B IER R AEE
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S S ae g FAR W CD147-B1, 6 N- £ Tk & 5: 1 4 i 4 SR CD147 431
integrin B1 HIAH ELAEFH LT OB 72 B CD147 43 T H integrin p1 #H EAF F 1AL T i
PIBK/Akt 15 Sk . ALK GnT-V £ & PIBK TS S, AN /a4
FAK. paxillin 1 Akt 7E 4 (1 R F 8 A ROV 16 . 7ERHR 4Pk HepG2 Al Huh-7 1,
oD GRS BL, 6 N-LBE I A A S, B4 AR p-FAK,
p-paxillin 1 p-Akt (IR TR (B 4.0, BATIILE B 2 /7 SClik e 2L T ik
TR 1401 g b ok R E L AL B GnT-V (AL Bl 6 N-Z BRI &0 452

BV RE A 2 PISK B .
HepG2 Huh-7

sw

p-FAK

-
FAK HIiii

p-Paxillin

Paxillin

p-Akt

Akt

a-tubulin

a
-

[——]
Bl 4.1 #fl p1, 6 N-ZBEEEBEFE D ER PI3K 5 SEEE T il TRIAMEIL
)AL

JHE 40 M HepG2 1 Huh-7 AN 1ug/mL w5 Go (sw) 4b#E 48h Ji5, Western blotting £l PI3K
f& S 7T FAK. paxillin Fl Akt FIARITEAG . 45 B R IR IL ) FAK. paxillin 1 Akt
BIZE T

3.2 PI3K/Akt f5 5 BB HE GnT-V KIFRE

RNRFT PIBKIAKt 5 Sl g /2 5 Al IE R BHHE GnT-V, JRATT#E HepG2 A1 Huh-7
AN 10 umol/L PI3K i71] LY 294002 4bFH 2444, 40 1 (1 EIC AN S2iN & &
PCR 43t GnT-V {1261k . 5 SRR W] PIBK JEER 5 GnT-V (18 [ AL K ik
B T (B 4.2A-B). 1EAL, IIAHDHIF] LY294002 J5, BEEBEERILIY Akt Fl CD147
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O TR RALACE B N, B, 6 N-Z ke 378 4k 7 S B ic & galectin-3 25 A
FER L AWIHE A (B 4.2A F1 C). LU ESEE 318 PIBK/AKL 15 58 % fE 1F /i
WP GnT-V Rk,

B
% HepG2 " Huh-7
A E 15 £ 1.5
- - Qo s
HepG2 Huh-7 g $
LY294002 - 3 1.0] -
GnT-v M |.-_h|— $ s
< <
z =z
— 80 § o5 e
o [
cD147 £ £
2 0.0- & 0.0
| 30 LY294002 - + LY294002 - +
Galectin- M -— — |7 31 9 15, HepG2 % 1s, Hub-7
] 3 as
[ 22 3
e | 60 5 s
paxt [ | [ : ol o
3 3
= | [ ]| o 3 :
a-tubulin [qme s (@R w— 55 E os1 E 03]
£ 2
k] s
€ g0l € g0l
LY294002 . + LY294002 . +

& 4.2 11| PIBK/AKt {5 58X GnT-V RIAKIFEH
(A PI3K 15 5 I8 B4 H177) LY294002 1 H T Hm 40 2 HepG2 #1 Huh-7 (10 pmol/l LY 294002
ACHEZNAG 24 h), Western blotting 13 F4EF GnT-V. CD147. galectin-3. p-Akt [JERHR
K. (B) PIK {55 18 B4 77 LY294002 1FH T & 412 HepG2 #1 Huh-7 (10 pmol/1 LY294002
QLT 24h), S 5E B PCR G MR AL GnT-V 1) mRNA /K FREFH. (C) LY294002 /£ H]
THHE4IE HepG2 A1 Huh-7 J5, SEiFE&E PCR FIFEAIIA LGALS3 (Gal-3)1 mRNA #Fik.
(*P<0.05; **P<0.01).

4 Vg

REUEE R R FAK-paxillin DL} FAK-PI3K {55 i@ iS5 B BHEEE
YR ) T8 200 ) (2 28 2 R i AR M2, AT T S0 = S T AE 7 R I CD147 43 1 Rk e
i 36 3ok V% Ak PISK A5 36 4 , 384 55 FHJa 441 it F 208 14 4% 2 e 1431, CD147 5 integrin B1
(AR ELAE SR R FAK-PIBK 155, T ELAHE 78 58 =& 70 45 SRR W] B1, 6 N-ZMk
REHERE S et CD147 5 integrin 1 [AIFIAH FLAEFH o Rk, #ie B30 B1, 6 N-
LR R EIE S S A AR BE S PISK 13 S E BR IS 1k o FATZE T 40 Huh-7
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A1 HepG2 4Hifid s Tax— B k. 5 5 G h A0 B AT 40 B4 B1, 6 N- LBt L4
B SZIMA S, PISKIAKL {5 5@ EHME], X458 52 T RiE s — 5
(1401, 5541, PISK A5 =3l B% BB 0% 4% EMT L F20%0 76 EMT i f2 o, B A1 GnT-V
DL} CD147-B1, 6 N-Z.Wra( 5% %00 S kil B, B4 PIBK/IAKt X} GnT-V fi
WHIBE A R A A PR EEE 2 FERATRIBE TS I, #i PIBK {5 518K )5,
GNT-V HJFRIE LK CD147 1) N-HEEAL RIE T, X i8] PIBK/AKt 15 518 % 5e % A
% GnT-V HIRIE LR PERAE . 76 EMT 2k, BERE SR GnT-V DL
CD147-B1, 6 N-ZBIEIEE AN L MRIE B, #—B15RILS integrin 1 A
HAEM, M PISK/AKt 155 @R TG, 158 HCC MR 2B Rr . 2
7% ZE VLA, PR R BE OnT-V LT A MR 00 B, 6 N- £ Tk 2 274 4 bl 5
h, AU CDL4T (il . ZERATHIRTFLF, AL CD147 53 7 ML ER (k4T
WHFE, HAERM L, 6 N- LMt a AL & 7 SR s 8 5 HAR R 1 AR AR B
LIRS O R T4l GnT-V [ MGATS ZEH i 7L -p B, ¢ PIBK 55
TERAT MGATS A T A s . FRATIBE 78 E OO A e PIBK {5 5 1
AR PR NG GnT-V IIRIL, MR GnT-V R ERIZIRME T H LR,

BT BATR LI EE R, FATHR HH — R BR AR GnT-V 7E(2 3 HCC & (1 4y
THLE] (B 4.3). M) EMT i f2 i, s DR 7 e 4 i b 2R B i ik
GNT-V (7635 . JERHHEE 7> T4 CD147-B1, 6 N- 2k 2 373 45 B Ak /K P19 i,
MNTHT A S6 B R SR SR ) R 2 o X G A 5| AL A AT I, R RS TR e . B
4h B1, 6 N- LTS LA 40 B 43 SCRE S 52 CD147 43 1Al integrin B1 22 ] {0 ELAE H
DL AH S5 B RIS Sl S Ak . 17 H. PISK/AKL {7 5 iK% 5 HEIE AL R B GnT-V A H. i
B, BA—AERBEEAE (B 43), REFEARREELE.
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mEEEER
& =
. TR EMT
Metastasis <« 2 ©
= (eq. TGF-p1)
e O s
O000000000000000C - 1 .g‘,,::::i:fif'ffﬁ::A'A’ff'd“A" 200000D00C
- OO0OPOOOOK
ORI B LR LDl LR LR R I R RN
C oC -g o~ ‘-______bva--v-v-,-vvvvvvvum{;vvvw
) fucose . 'EZE. T :
¥ GIcNAc CFAD & :
mannose %)g‘ :
galactose 1
sialic acid :
1
PI3K ? qplniing :
B1, 6-branching 1
N-glycosylation T 1
\ ER
Akt 7 ;
I I—)Upregulation \ e .
TFs  MGATS 4l

&l 4.3 PIBK/Akt {5 5 BEE 5 GnT-V Z AT IE R R 3t PR s 4
EMT RS, Mg i E T (TFs) B3GR A2/ GnT-V II&RIX,
GNnT-V FiA& L5 RANET 5T (BHE CD147) [ Bl, 6 N-ZBa L £kE o sk in,
AL R CD147 71 A integrin B1 Z [A]AIAH ELAT HI LA R ARSC B R IE(E S I8 ERTEAL, 38 R il
IREE TR % o PIBKIAKE {55 I8 86 1 1E [ 4% GnT-V HIFRIE; [FIRS, #81] GnT-V #E4L1T B1,
6 N-Z B FEM &R LA I, PISKIAKE {5 5 32 3] .
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I\ 3

1. CDI147 7071 Bl, 6 N- LMt a I 5 ) b 70 STAL I A 40 e Ot Joe S e 7%

2. GnT-V {1LKI CD147 43 T B1, 6 N- & 78 & b2 50 2 5 T 4n i i) b ) -
[H] 1k Cepithelial-mesenchymal transition, EMT) i f%.

3. CD147 4r¥ 1 Bl, 6 N-ZBEa L% & 77 S e it CD147 43+l integrin B1 [1J4H
HAEH, ISR PIBK/AKL 5 5 il 2% .

4. PI3K/AKt {55 5 GnT-V Z [AAE1E 1E AR 3R K

AT 7 B JE IS 1 (4 A FE 103K T CD147 2> TRt HCC B MphLsl, Hm
T GnT-V {111 CD147 43 T 1) B1, 6 N- 2. Bk Jik 38 2 W8 Ui 1 1 341 FT &40 e P o it e
SRR R TR, 4R IE CD147 431 (BT 4 i P (MRS T 3Rt T
BT
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Abstract

While the importance of protein M-glycosylation in cancer cell migration is well appreciated, the precise mech-
anisms by which N-acetylglucosamimyltransferase V (GnT-V) regulates cancer processes remain largely unknown.
In the current study, we report that GnT-V-mediated N-glycosylation of CD147/basigin, a tumor-asociated gly-
coprotein that camries §1,6-N-acetylglucosamine ({1.6-GlcMAc) glyeans, is upregulated during TGF-B1-induced
epithelial- to-mesenchymal transition (EMT], which comelates with tumor metzstasis in patients with hepato-
cellular carcinoma (HCC). Imterruption of §1,6-GleMAc ghycan modification of CD147/basigin decreased matrix
metalloproteinase (MMF) expression in HCC cell lines and affected the interaction of CD147/basigin with integrin
B1. These results reveal that g1,6-bramched glycans modulate the biological function of CD147/basigin in HCC
metastass. Moreover, we showed that the PI2KjAkt pathway regulates GnT-V expression and that inhibition of
GnT-W-mediated N-glycosylation suppressed PLIK sigmaling. In summary, §1.6-branched N-glycosylation affects
the biological function of CD147/basigin and these findings provide a nowel approach for the development of
therapeutic strategies targeting metastasis.

22018 Tha Assthors. The Joumal of Patholopy peilishaed by john Wiley & Sons Ltd o Behalf of Pathabopical Sodaty of Groat Britin
and Ireland.
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Introduction

Accumulating evidence shows that aberrant glycosy-
lation occurs frequently in camcer [1.2]. Alierations
in glycosylation patierns regulate cancer develop-
ment and progression, serve as important biomarkers,
and provide a set of specific tarpets for diagnosis
and therapeutic infervention [3-6]. The modifi-
cations most ofien associated with cancer include
siglylation, [Bl.6-GlcMAc-branched N-glycans, and
core fucosylation [7]. Increased GlcMAc-branched
N-glycan levels result from increased activity of
N-acetylglucosaminyltransferase W (GnT-Y) encoded
by the mannoside acetylglocosaminyliransferase 5
[MGATS) gene and are closely associated with
cancer metastasis [B]. For example, an increase in
GnT-V-dependent &-glycan modifications enhances the

invasiveness of glioma, colon cancer, and gastric cancer
cells by regulating cell adhesion [1,9], wheneas core
fucosylation, catalyzed by fucosyliransferase VI, is
involved in the expression of cancer biomarkers [ 10].
CD 47, also known as basigin or EMMPRIN, is
a tumor-associated transmembrane glycoprotein that
belongs to the immunoglobulin superfamily [11-13].
As an extracellular inducer of MMPs, basigin is aber-
rantly expressed on the cell surface of various tumors
and comelates with aggressive disecase and poor prog-
nosis [12,14,15]. In hepatocellular carcinoma {(HCC),
CD147/basigin is closely associated with carcino-
genesis, EMT, and chemoresistance [16-19). Mature
CD 147/hasigin is highly glycosylated; N-glycosylation
accounts for almost hal f of the molecular weight [20,21].
CD147/hasigin contains three N-linked glycosylation
sites (Asnd4, Asnl52, and AsnlB6), which contribute

& 2018 Tha Authors. The joumal of Pathalogy published by John Wiley & Sore Ltd on behalf of Pathological Sodety of Great Briqin and Ircand.
This Is an open acoess article under tha torms of the Creathve Commons Attribution-MonCommardal Lcansa, which parmilts usa, distribution and
reproduction in any medium, provided the original work ks proparly dited and 15 not used for commendal purposas.
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