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Serum LAPTM4B-35 protein as a novel diagnostic marker for hepatocellular carcino-
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ABSTRACT Objective; LAPTM4B-35 protein is one of the isoforms that are encoded by a cancer driver
gene, LAPTM4B. This gene was primarily found and identified in our lab of Peking University School of
Basic Medical Sciences. The LAPTM4B-35 protein and its encoded mRNA are significantly over-
expressed in a variety of cancers, such as hepatocellular carcinoma (HCC) , lung cancers (including non
small-cell lung cancer and small-cell lung cancer), stomach cancer, colorectal carcinoma, pancreatic
cancer, gallbladder cancer, cholangiocarcinoma, breast cancer, prostate cancer, ovarian cancer, cervi-
cal cancer, endometrial cancer, and so on. It has firmly demonstrated through lab experiments either in
vivo or in vitro, as well as clinical studies that the over-expression of LAPTM4B-35 can promote cancer
growth, metastasis, and multidrug resistance. Specially, the expressive level of LAPTM4B-35 is associa-
ted with recurrence of HCC. The aim of this study is to identify the release of LAPTM4B-35 protein from
hepatocellular carcinoma into blood of HCC patients and into the medium of cultured HCC cells, and to
identify its possible form of LAPTM4B-35 protein existed in blood and cell culture medium, as well as to
explore the possibility of LAPTM4B-35 protein as a novel HCC biomarker for diagnosis of HCC and prog-
nosis of HCC patients. Methods: Immunobloting ( Western blot) and enzyme-linked immunosorbent as-
say (ELISA) were used for identification of LAPTM4B-35 protein in the blood of HCC patients and nor-
mal individuals. Ultrafiltration and ultracentrifugation were used to isolate and purify exosomes from the
culture medium of HCC cells. Results; LAPTM4B-35 protein existed in the blood from HCC patients and
normal donors that were demonstrated through Western blot and ELISA. LAPTM4B-35 was also released
into the culture medium of HCC cells in the form of exosomes. Preliminary experiments showed that the
average and the median of LAPTM4B-35 protein level in the blood of HCC patients (n =43) were both
significantly higher than that in the blood of normal donors (n = 33) through sandwich ELISA.

HEE&WE . bl ZE Fm2#ur 84753 H (ZH100010502) Supported by the Beijing Municipal Education Commission ChanXueYan Build
Cooperation Projects (ZH100010502)

A Corresponding author’ s e-mail, rlzhou@ bjmu. edu. cn

) & tH AR B 18] :2021-3-3  17:10:23 W 4% H kgt - hitp . //kns. enki. net/kems/detail /11.4691. R. 20210303. 1624.010. html



VE ¥k,% LAPTMAB-35 & [/E 0 IR LI =2 WOl b s st

- 711 -

Conclusion; It is promising that the LAPTM4B-35 protein which is released from HCC cells in the form
of exosomes into their extraenvironment may be exploited as a novel cancer biomarker for HCC serological

diagnosis.
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WK KR K, BRI B A — et
[ AR, A ELARAE 30 ~ 100 nm  HLA7 AH [R] A4 % )3

FPE UM ELA e (] f 0 40 il 28 R S 1 2 1 o
AL H R E I o TESMHE A b el ol A7 7 1Y 2
4 WREFERBE AT L AR A A HOR IR 40 i B
A BYEE BT, ok [ T e 40 AR % D)5 A g A DG
J&, DRI A FH T e (2 sl Vo g e 2%

AN 3E 3T ELISA il Western blot J7 2 %8 58 ATE
AR I AR A0 A B R B WP R B AR
LAPTM4B-35 [, B TEH A A A 4 i) 8% 1 i ogg
20 2 75 RS LAPTMAB-35 45 i 3] iy v DA S H A
M AFAETE R, Sy 37 L0 2 2 B A 12 Ky
BESEA, IR DT LAPTMAB-35 45 {4y fiFE i2
WeThR S N (E

1 AMST®

L1
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L.

1.4 SMERI BS54k

PR A3 77 L35 W 500 mL 28 300 x g .4
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BEL-7402 £ il AR HOCH , InAGE 5 ) 4 > b AESE i
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e, )5 66 BE AR R e 4, I Scion
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4 CHHF®. 28 m A Goat Anti-Rabbit IgG-
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e (ORI EE S 1 g/L) , SNHEIAR SR B I B T
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4,4 CHFER. 3% (K550 BSA T 37 C
M 2 h 5, A LAPTM4B-EC2-pAb 12 —41 (15
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Anti-Rabbit IgG-HRP /£ —Hr (R FHEL 1 22 000 Fi
BE)37 CHEE 40 min, HA 0 PR MR HLAY B H212
ELISA P43 0E  (H VRN Sh VR4 52, d5c e T e 't
L (Dagy ) FEIIHTAE R o
1.9 ELISA Je.0 670 #r ik 5 54 P AT 40 i 9
B ME A LAPTM4B-35 5

LI Anti-LAPTM4B-N10-pAb g3 $ht 748 63 1k Fiff
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BOESNH Dy, W EEBUEERIAE 1.0 224, 1 2
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BORHL PR L 550 (e /IMEL, B KAL) 2, A1) 1 L
R Student” s ¢ f35, P <0.05 HEREF G2

2 HR

2.1 JiEEE R LAPTMAB-35 3 H 1% E
2.1.1 Western blot %22 i £ 35 AIE & A IMLE
) LAPTM4B-35 % H ] B il 26 fL /% anti-
LAPTM4B-N10pAb Z4i X} BT 98 £ & A IE & A I3
F13%) LAPTM4B-35 5 34T Western blot 434, 4%
T, A8 R R R B R IR NS AR S A
LAPTM4B-35 &, I & 135 0 19 LAPTM4B-35
HEMUFETIEF AR LD,

Tumor

tissues P1 H1 P2

P1 and P2, serum from HCC patients; H1, serum from normal indivi-
dual.

B 1  Western blot 4T 1E % A5 e B i o
LAPTM4B-35 Z& [ [ 3515

Figure 1 Western blot analysis of LAPTM4B-35 protein in serum
of healthy individual and hepatocellular carcinoma patients

2.1.2  ELISA 3%k % % T /88 s
LAPTM4B-35 1 B LA B A9 L3 2 fk
BT BSA-EC2-10 ik 2 4 Ht it £ 45 I b 2,
LAPTM4B-EC2-pAb Z i #t 17 ELISA £, 5 Wes-
tern blot 45—, ELISA T 354G ) i 83 1
P AE7E LAPTMAB-35 fip it B35 5 835 i TP
XA, I 22 S A e L (P <0.001, 2),
{HJ)E , LAPTM4B-35 & 8K T BSA-EC2-10 fkFrJR K
PHAE o B, LD IR — 75 T ] B ey T MR A b 5 A
Z R E 5T, LAPTMAB-35 3 (5 H i Horp i — iy,
1M BSA-EC2-10 ik /& 2 B9 240 5L, i T 5 ik &5
B A BTk BE 22 AR 5 5 — T T Al B #h T 1M
) LAPTM4B-35 28 (AR a2 1, 1 LA
HEATE AL, LABCH B AR Al 2 17 1% B A9 205
AT PR S TR
2.2 iR SR LI R R SN B ROE
AR b ol A A 5y = 0. 012 4w +
0.085 3, 145 i s 0 a1 77 b 9 14 SR (A B 1
Pyrb s R 2970 0. 969 0 ¢/L
2.3 JHEANIE IR B WP SRR ) SDS-PAGE
VAxiiyt

VL SDS-PAGE 43 A7 JHHi 2 il 35 77 E 35 W Hh A b HE

RE R B 43, 25 R WK 3, FEE B A4

FPE BT, R JR T BEL-7402 JHF-98 40 i 15 5% 135 W

A AN HEAR R B 2H 43 A T Eb 20 At S s R B ) 2R

BT o3 7 B, FL o 15 2 & 4R A A

I/, BB MER B i 8 AL 5 A0 R 4
B i 43N

407

35t

30}

25t

5 20F

15F

1.0} %

L m
0

Blank control BSA-EC2-10 peptides  Serum
Group

# P <0.001, serum group vs. blank control group.
B2 ELISA BT 8 ML LAPTMAB-35 3 H YA
Figure 2 Direct ELISA analysis of LAPTM4B-35 protein in

serum of hepatocellular carcinoma patients

1 2 3

170x10° —p
130x10° —p  je—

95x10° —p —

72x10° —»

55x10° —»

43x10° —»

3x10° —P —

26x10° — |

1, molecular marker; 2, cellular extracts; 3, exosomes.
3 SDS-PAGE 434t BEL-7402 JH-4i 40 ke 5 1) SMHE 1A
AR B IR 4 S
Figure 3 SDS-PAGE profiles of cellular extracts and

exosomes from BEL-7402 hepatocellular carcinoma cells
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¥ F Western blot 43 #t LAPTM4B-35 & [ 7E iT
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R M b Rk, 5 R R ZF AR
LAPTMA4B-35 45 1, HAE JF i 4 2R 4 By b 1 3
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K TAMIEER(E 4) .
2.5 ELISA A il JHF 9 40 s & ik i 0 HE 4K o i
LAPTM4B-35 % [

B MRS BOR Y BSA-EC2-10 AkE4 96
fLAR, ff F LAPTM4B-EC2-pAb JE47 A , 15 2] FH 1
S5, BIAMHRAA 5 A LAPTM4B-35 & H . BSA-
EC2-10 kX BEZH 11 Do, 8 0.944 7 £0. 105 5, 4
HERLL 1 Dy 0 790.594 3 £0. 111 1( 25 (%5 HRZH 1Y
Dy a9 0.106 0 £0.015 5) ,

1 2 3 4

L |
3
LAPTM4B-35 * -

1 and 2, tumor tissues; 3 and 4, exosomes.
4 Western blot %55E LAPTMA4B-35 5 (475 M 40 41

SR AR IR T BEL-7402 JIFRE 4N Mk R i 23k
Figure 4 Western blot profiles of LAPTM4B-35 protein in membrance

extracts from hepatocellular carcinoma tissues and exosomes
from BEL-7402 hepatocellular carcinoma cells

AN B £ 4% 2 1 iR B S T BSA-EC2-
10 IRZH(10.0 : 0. 1 pg) , AHEHTE 1Y Dy, o [HZI K
JEE W) 2/3, — J5 T g2 B O A SR b oE S
LAPTM4B-35 & [ DA A iy Hift 25 11 5, o — J7 T2
PR A S HEA DL INBE Y B TE A TE , AN 2 1% 96 FL AR
W BRI LR DEAR N 25 2 % o
5 25 i 7R, ELISA 1 3 0 A5 00 i 4 e 78
MR ) LAPTM4B-35 85 & B & & T
FIXT 2, 2 25 A Gt # 3 L (P <0.001)
12
10F
08}
g 0.6}
Q
04}
02}

0
Blank control BSA-EC2-10 peptides Exosomes

Group

% P <0.001, exosomes group vs. blank control group.

5 ELISA FLiik % SR 1) LAPTMAB-3S %[
Figure 5 LAPTM4B-35 protein in exosomes identified by direct ELISA
2.6  ELISA £ JH-40 Jf0 g £8 35 F0 OE B N I35 H i
LAPTM4B-35 % 14

KL Anti-LAPTM4B-N10-pAb 4 35 47t 1,
P anti-EC1-mAb S 6 M BT 44 (1) ELISA 3BT AR 2 0
AN 33 5] 1E H A 43 {5 20 g R L3 P Y
LAPTM4B-35 &, 45 R 87w, 9 28 1 i
LAPTM4B-35 A S W35 & TIEH A, A 2 57

HEiT#FE X (E6,P<0.001),

0.8r
°
0.7 ~
0.6 o
: 05F —‘7
R 04t .
°
03F re
$ H
021
0. l 1 1 1
Normal HCC
Group

P <0.001, normal v»s. HCC. Normal, normal individuals (n =33);
HCC, hepatocellular carcinoma patients (n =43).

6 ELISA St 0l 1 3 AR A
I LAPTM4B-35 % K

Figure 6 LAPTM4B-35 protein levels in serum from normal individuals
and hepatocellular carcinoma patients detected by sandwich ELISA

3 g

FEHEFHE B 5 R SE TS 4 L EEE 5
o7, FEHE NS 3 L, FL e X O 2R 1 . A 4Bk
SR g ) 84. 1 7, Hh BB &9 39.3 T, i &
BRI 8 R i 46. 7% |, B 47 23K R 6 T
178.2 J7 A E K 36.9 F7, i ABRITRAE T35 61 (14
47.2% , 1 H R W AF it Ttk s i &
FAR A %, R AT e . iR R
R R 2 B 2 RIS I A 15 W 3R
THEPR . SEAZI2 W i MERR I = 1T R U AIG, 440
P W2 W) 4 bR v H 55 224 R A5 IR 41 21
HHEr 2z Rk R S #aa S R & A (al-
pha-fetoprotein, AFP) 32 ff B @& i Fp 53 M A8, HAR
R PE R A 2R 25 5 30% , PRI, 38 ) a3 B & 3
I WbR B . AWFIEE R e RS 2 1
LAPTMA4B }: IR 9% 5 ) LAPTM4B-35 &5 [ 7E 76. 9%
R L ek 19 2 A5 LA B, 61.5% 138 4 4%
Ph b R 5 e B B A G T S
B R 20N R E PR TG AETE B8 R AT
AH A, T HLE— AR S (1 i 37 T PR FR o 7 4
B, ARSCi T Western blot 1 ELISA Kl £ T
TR IE F3E WP AEAE & LAPTM4B-35 2K [ 9 4
HEAR, 9 A 7 v 0 2% BH I 9 285 14 IV A AR
LAPTM4B-35 & [, % T HAE T/K B FE N5, 4=
HAFAEIE AT et 2 AR

KT INHEAR 1) A 4 A 8 B ORI A 2 0 1 LA
KAEPIRIS W56 7 1 0 W 347 B 32 F A0, 30 4F
AR AR 2 o LR TR S 45 Fh o3 i vh
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AMHEGR AN IR 2 51 B8 2% R ORTE, A TE
IR 2 KRG YT A R B I TR 5, 50 e 18 AP
G21) SN I Pl Y SN T
TN AN Y — B /N80T AR AT 1 45, 1
HAEATE SR b (8 ISy 5 A7 78 D e, A2 ST
ELISA 6 75 25 b MERE AR

AWFFER F ELISA BUHE A Je o 2 6 I 45 53 32
W, I Je A TE T ) LAPTMA4B-35 25 /K- P 2 %
e TR - ST 38 T R I3 2 W i vk
BEE T AR, BT WS R A, X T AR LT Y
LAPTM4B-35 8 /K V-5 I 52 & 56 % 1 G & i
MERT 4518 o I Tk A 7 vk 12 W T 1) e e
MR, LS AFP M L2516 O, A FF kAT
SERBEA & 1 i LA R 518 .

2019 &£ [E MyBio Source Inc. 23 &3 H T #:
LAPTM4B-35 % [ i ELISA 57 &, 78 (= B i 4¢
(Miinster ) K77 B 5 55 2R 27 B 5 s WF 52 Be &
VA P2 G e 0 i Ji 4 s A (169 43i])
18 e i % S8 A (40 1)) FIEH A (30 451 1 775
LAPTM4B-35 & [ /K-, 25 S 305, LAPTM4B-35
B R A e 10 e s ZH ORI R LG PR R
TRIKAF- O R RIS P J i 58 R0 2 2 3, EL i
W LAPTM4B-35 2 /KPR 88 AR5 o s kA7
TR R AT I R AR K X I 5T R
ELISA J5 3460 1M i LAPTM4B-35 25 /K- i1 /]
AT PN A LA Ay 00 g 142 i AR T3S A s )
PRt T 2P A

[ AR < JERag o o] B 2 ) 2 B e e 5 o S JIEL /R S it e
FARFIXSEE B A N R AR5 302 B2 B (M4 Th E
N RS TRCAE S 5 e 5 L B A Tl ) I AR RE X 4 3 3= A1 F0
Fram IR BE AR Lo R I B B A S B TR 7 o EAE XA
TSR ] o
S 3k
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