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ABSTRACT

Significance of expressions of two different clones of

PD-L1 and C-MET in Hepatocel lular carcinoma

Chun, Hyung-Wook
Advisor: Prof. Ran Hong, M.D. Ph.D
Depar tment of Medicine

Graduate School of Chosun University

Programmed cell death ligand 1 (PD-L1) is an essential immune checkpoint
protein for immune evasion of malignant tumor. Also, the overexpression of
programmed cell death protein 1 (PD-1) and PD-L1 has been associated with poor
prognosis in many cancers. In recent years, there have been advances in cancer
immunotherapy and the blocking of the binding between the PD-1 and PD-L1 has
been investigated and utilized as the primary target for anti-tumor
immunotherapies. In diagnostic pathology, it is crucial to detect the PD-L1
positive cases with a validated immunohistochemistry (IHC) in malignant tumor
including lung cancer and urinary bladder cancer. Preliminary data show that
C-MET promotes survival of some cancers such as renal cancer through the
regulation of PD-L1. However, the expression and the relationship for PD-L1 in
Hepatocellular carcinoma (HCC) have not been well characterized and no
immunotherapeutic option is currently available for HCC in Korea. Therefore, it
is crucial to investigate the expression of PD-L1 and C-MET and their
association with clinicopathologic factors to develop targeted treatments for
HCC.
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This study was aimed to examine the expression of PD-L1 in tumor cells (TC)
and immune cells (IC) of 70 HCC samples using IHC. This study utilized two
clones of anti-PD-L1 antibodies (Abs), SP263 and SP142, which are currently
commercial ly—approved for quantifying PD-L1 expression for lung cancer and
urinary bladder cancer. And, This study assessed the expression of C-MET in TC.
In addition, This study examined the correlation between expression of two
clones of PD-L1 and clinicopathologic factors. The SP263 PD-L1 identified more
positive cases compared with the SP142 PD-L1 in both TC and IC; for TC, there
were 14/70 positive cases by SP263 but only 2/70 positive cases by SP142. For
IC, 49/70 (SP263) and 30/70 (SP142) cases were immuno-reactive for PD-LT
expression. For each clone of anti-PD-L1 Ab, the expression of PD-L1 were much
higher in IC than those in TC. Of several clinicopathologic factors, Edmondson-
Steiner grade was statistically related to high expression level of SP263 PD-L1
in TC.

This study also investigated the C-MET expression and the correlation of its
expression with other clinicopathologic factors. C-MET was significantly
associated with advanced T stage. C-MET expression was positively related to
SP263 PD-L1 expression in TC. These results suggest that C-MET plays a role in
regulating PD-L1 expression in HCC. lIdentification of PD-L1 positive cases using
two different clones of anti-PD-L1 Abs was generally comparable in 70 HCC

samples.

These results would be helpful in providing background data for developing
targeted immunotherapy of HCC using PD-L1 or C-MET and for evaluating selection

criteria of target population for such treatments.

Key words: PD-L1, C-MET, Immunotherapy, Hepatocellular carcinoma,

Immunohistochemistry
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Ct[38-39]. SP2632 PD-1 LM Al SCIEMMS MYIIE0l &= PO-L1 SHLet

SOICIACH. SP2632 212t PD-L12l MIZ UWR0l fIXldte 222 A& E2MEole o
USHMIOI0I[40], BIAMIEZEHY ZXAZO Cioh HEE0 AHA 2EHSIF 0I20HF 2
A IJIXEM Bt A0l LSEUCH. E£8F dMAIEN A nivolumabsS 0I88H Xz
loleetelg M= &2801 Hl= JIXZME BTS2 25 2UACHA4E1,42].
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H A [0l PO-L1 2& S SP142E 0188t HAXASIe B4 JlgE Soi &el
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Table 1. Summary of clinicopathologic factors

Factor N (%)

Age (year)

<62 33(47.1)

>62 37(52.9)
Sex

Male 60(85.7)

Female 10(14.3)
Tumor size (cm)

<2 31(44.3)

>2 39(55.7)
T stage (pT)

pT1 54(77.1)

pT2-4 16(22.9)
Portal vein invasion

Absent 67(95.7)

Present 3(4.3)
Cirrhosis

Absent 17(24.3)

Present 53(75.7)
Tumor histology

trabecular 54(77.1)

glandular 4(5.7)

mixed 12(17.1)
Edmonson-Steiner grade

1&2 45(64.3)

3&4 25(35.7)
Bile duct invasion

Absent 69(98.6)

Present 1(1.4)
HBsAg

Absent 27(38.6)

Present 43(61.4)
HBsADb

Absent 57(81.4)

Present 13(18.6)
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Table 2. Relation of clinicopathologic factors with expression of PD-L1

(SP263) on tumor cells and immune cells.

PD-L1(SP263), TC (n=70)

PD-L1(SP263), IC (n=70)

Factor () (1=56) (+) (n=14) P () (=2) () (n=49)  p
Age (year)
<62 28(50.0) 5(35.7) 0.38 12(57.1) 21(42.9) 0.31
=62 28(50.0) 9(64.3) 9(42.9) 28(57.1)
Sex
Male 48(85.7) 12(85.7) 1.0 2(9.5) 8(16.3) 0.71
Female 8(14.3) 2(14.3) 19(90.5) 41(83.7)
Tumor Size (cm)
<2 22(39.3) 9(64.3) 0.13 9(42.9) 22(44.9) 1.0
>2 34(60.7 5(35.7) 12(57.1) 27(55.1)
T stage (pT)
pT1 43(76.8) 11(78.6) 1.0 18(85.7) 36(73.5) 0.36
pT2-4 13(23.2) 3(21.4) 3(14.3) 13(26.5)
PV invasion
Absent 55(98.2) 12(85.7) 0.1 21(100.0) 46(93.9) 0.55
Present 1(1.8) 2(14.3) 0(0.0) 3(6.1)
Cirrhosis
Absent 14(25.0) 3(21.4) 1.0 5(23.8) 12(24.5 1.0
Presen 42(75.0) 11(78.6) 16(76.2) 37(75.5)
Histology
trabecular 46(82.1) 8(57.1) 17(81.0) 37(75.5)
0.09 0.42
glandular 2(3.6) 2(14.3) 2(9.5 2(4.1)
mixed 8(14.3) 4(28.6) 2(9.5) 10(20.4)
ES grade
1&2 41(73.2) 4(28.6) <0.01=* 15(71.4) 30(61.2) 0.59
3&4 15(26.8) 10(71.4) 6(28.6) 19(38.8
BD invasion
Absent 56(100) 13(92.9) 0.2 21(100.0) 48(98.0) 1.0
Present 0(0) 1(7.1) 0(0.0) 1(2.0)
HBsAg
Absent 21(37.5) 6(42.9) 0.76 8(38.1) 19(38.8) 1.0
Present 35(62.5) 8(57.1) 13(61.9) 30(61.2)
HBsAb
Absent 46(82.1) 11(78.6) 0.72 18(85.7) 39(79.6) 0.74
Present 10(17.9) 3(21.4) 3(14.3) 10(20.4)

PV:Portal vein, BD:bile duct, ES grade:Edmondson-Steiner grade
TC:tumor cells, IC:immune cells,*:p<0.05
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Table 3. Relation of clinicopathologic factors with expression of PD-L1 (SP142)
on tumor cells and immune cells

Factor PD-L1(SP142), TC (n=70) PD-L1(SP142), IC (n=70)
(=) (n=68) (+) (n=2) P (-) (n=40) (+) (n=30) P
Age (year)
<62 33(48.5) 0(0.0) 0.49 21(52.5) 12(40.0) 0.34
=62 35(51.5) 2(100.0) 19(47.5) 18(60.0)
Sex
Male 9(13.2) 1(50.0) 0.27 6(15.0) 4(18.3) 10
Female 59(86.8) 1(50.0) 34(85.0) 26(86.7) '
Tumor Size (cm)
<2 30(44.1) 1(50.0) 1.0 14(35.0) 17(56.7) 0.09
>2 38(55.9) 1(50.0) 26(65.0) 13(43.3)
T stage (pT)
pT1 52(76.5) 2(100.0) 1.0 31(77.5) 23(76.7) 1.0
pT2-4 16(23.5) 0(0.0) 9(22.5) 7(23.3)
PV invasion
Absent 65(95.6) 2(100.0) 1.0 39(97.5) 28(93.3) 0.57
Present 3(4.4)) 0(0.0) 1(2.5) 2(6.7)
Cirrhosis
Absent 15(22.1) 2(100.0) 0.06 8(20.0) 9(30.0) 0.4
Presen 53(77.9) 0(0.0) 32(80.0) 21(70.0)
Histology
trabecular 53(77.9) 1(50.0) 32(80.0) 22(73.3)
0.85 0.53
glandular 3(4.4) 1(50.0) 2(5.0) 2(6.7)
mixed 12(17.6) 0(0.0) 6(15.0) 6(20.0)
ES grade
1,2 45(66.2) 0(0.0) 0.12 26(65.0) 19(63.3) 0
3,4 23(33.8) 2(100.0) 14(85.0) 11(36.7) )
BD invasion
Absent 67(98.5) 2(100.0) 1.0 40(100.0) 29(96.7) 0.43
Present 1(1.5) 0(0.0) 0(0.0) 1(3.3)
HBsAg
Absent 27(39.7) 0(0.0) 0.52 14(85.0) 13(43.3) 0.62
Present 41(60.3) 2(100.0) 26(65.0) 17(56.7)
HBsAb
Absent 55(80.9) 2(100.0) 0 33(82.5) 24(80.0) 1.0
Present 13(19.1) 0(0.0) ' 7(17.5) 6(20.0)

PV:Portal vein, BD:bile duct, ES grade:Edmondson-Steiner grade
TC:tumor cells, IC:immune cells,*:p<0.05
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Table 4. Relationship of clinicopathologic factors with expression of C-MET

Eactor C-MET (n=70)
Low (n=60) High (n=10) p
A
gié;ear) 08(46.7) 5(50.0) -
32(53.3) 5(50.0) '
=62
Sex
9(15.0) 1(10.0)
Male 1.0
51(85.0) 9(90.0)
Female
Tumor Size (cm)
25(41.7) 6(60.0)
<2 0.32
35(58.3) 4(40.0)
>2
T st T
stage (pT) 49(81.7) 5(50.0)
pT1 0.042*
11(18.3) 5(50.0)
pT2-4
PV invasion
58(96.7) 9(90.0)
Absent 0.38
2(3.3) 1(10.0)
Present
Cirrhosis
16(26.7) 1(10.0)
Absent 0.43
44(73.3) 9(90.0)
Present
Hist
Istology 3(5.0) 1(10.0)
trabecular
9(15.0) 3(30.0) 0.18
glandular
. 48(80.0) 6(60.0)
mixed
ES grade
1&2 41(68.3) 4(40.0)
0.15
3&4 19(31.7) 6(60.0)
BD invasion
59(98.3) 10(100.0)
Absent 1.0
1(1.7) 0(0)
Present
HBsA
SAG 21(35.0) 6(60.0)
Absent
39(65.0) 4(40.0) 0.17
Present
HBsADb
49(81.7) 8(80.0)
Absent
11(18.3) 2(20.0) 1.0
Present

PV:Portal vein, BD:bile duct, ES grade:Edmondson-Steiner grade, *:p<0.05
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Table 5. Comparison of expression

of 2 clones of PD-L1, SP263 and SP142

SP263, TC SP263, IC
- + P - + P

SP142, TC

- 56 (100.0) 12 (85.7) 0.038* 21 (100.0) 47 (95.9) 1.000

+ 0 (0.0) 2 (14.3) 0 (0.0) 2 (4.1)
SP142, IC

- 37 (66.1) 3 (21.4) 0.005* 19 (90.5) 21 (42.9) <0.001+

+ 19 (33.9) 11 (78.6) 2 (9.5) 28 (57.1)
TC:tumor cells, IC:immune cells
Table 6. Agreement of PD-L1 detection between tumor cells and
determined by SP263 clone

TC (SP263)
- (n=56) + (n=14) P
IC (SP263)

- (n=21) 21 (37.5) 0 (0.0) 0.007*
+ (n=49) 35 (62.5) 14 (100.0)
TC:tumor cells, IC:immune cells, *:p<0.05
Table 7. Agreement of PD-L1 detection between tumor cells and immune cells

determined by SP142 clone

TC(SP142)
- (n=68) + (n=2) P
IC (SP142)
- (n=40) 39 (57.4) 1 (50.0) 1.000
+ (n=30) 29 (42.6) 1 (50.0)
TC:tumor cells, IC:immune cells
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Table 8. Correlation of expression of ¢c-MET and 2 clones of PD-L1

Factors C-MET
n(%) Low(n=60) High(n=10) P

IC (SP263)
- 21 (30.0) 19(31.7) 2 (20.0) 0.712
+ 49 (70.0) 41(68.3) 8 (80.0)

TC (SP263)
- 56 (80.0) 51(85.0) 5 (50.0) 0.022*
+ 14 (20.0) 9(15.9) 5 (50.0

IC (SP142)
- 68 (97.1) 58(96.7) 10 (100.0) 1.000
+ 2 (2.9 2(3.3) 0 (0.0

TC (SP142)
- 40 (57.1) 36(60.0) 4 (40.0) 0.308
+ 30 (42.9) 24(40.0) 6 (60.0)

TC:tumor cells, IC:Immune cells, *:p<0.05
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CHOSUN UNIVERSITY

Figure 1. Immunostaining pattern of 3 antibodies (SP263 PD-L1, SP142 PD-L1, and
C-MET)

Fig.1 Immunostaining pattern of 3 antibodies A-D: SP263 clone of PD-L1; A:3+ in tumor
cell, B:2+, C:1+, D: expression in peritumoral immune cells. E-H: SP142 clone of PD-L1; E-F:
positive staining in tumor cells, GH: positive in peritumoral and intratumoral immune
cells. I-L: C-MET; |: 3+, J:2+, K:1+, L:Negative
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CHOSUN UNIVERSITY

Figure 2. Immunostaining score of representative cases

Case No. PD-L1(SP142),TC  PD-L1(SP142),1C  PD-L1(SP263),TC PD-L1(SP263), IC C-MET

Eg®

Fig.2 Immunostaining score of representative cases. A:[0,0,0,1,3] B:[0,1,3,1,2]
€:[1,1,3,1,1] D:[0,1,3,1,0] (TC : tumor cell, IC:immune cell)
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Figure 3. Relationship between PD L-1 detection by SP263 and SP142

SP263, IC || SP263, TC
P=<0.001 p=0005 P=0.038
spi42, IC| SP142, TC

Fig 3. Expression of SP263 PD-L1 in TC show statistically significant relationship with
expression of SP263 PD-L1 in IC (p=0.007), SP142 PD-L1 in IC (p=0.005) and SP142 PD-L1 in TC

(p=0.038). And, expression of SP263 PD-L1 (IC) are also related with SP142 PD-L1 (IC)
(p=<0.001).
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