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W = TS5 RN TR EA S ERFE, A BUS BB BIGE AR, F4&AFMEEN 1 (FGL1) &
HFIEHE S0 2R 1, o R ok OO 4 S 5L 19 3 (LAG-3) BT BEIC A, LA by 0 28 142 v A 4 ) I
FZ BN RTE . AWFIT G AE VA 55 41 40 FGLI 4 22 308 45 AF K He e JFF 988 A I 190 B¢ 800 44111
J7iE s PN A 2010 4F 1 H —2013 4F 12 A 754 B R 27 B A8 1L B= B 452 52 M35 P U0 B i 183 461) s A8
B o R AR A Sk 2 vk K T R 5 4 20 RO AL 8L FGLL 2k K, JF LA Hoscore BE A7 22 1o [ B 45 4
TCGA B RS TE A %, 38 fe R B AR Ge T i I i 2 FOL A MW (E , LB 5% FGLL i . IR
REE A 2ER, R Cox LA RUBS A B A ik 37 T 5 M 2%
FEER . TCCA SR K REEA L BoR, 582410 FGLL 235 W] 18 5 TR 4140 (1 P<0.05) . ARIE F i
W (DK (B 35 o0 R i A SRR AU . MR IBA S LWL (DFS) RAEMKAL (0S) W E
EFARRIEA (35 P<0.05) . ZHEK Cox [MIHSHT 78, Ji 5% FCLI = 3K & DFS (HR=1.689, 95% CI=
1.010~2.823, P=0.046) F0S (HR=1.733, 95% CI=1.112~2.702, P=0.015) H5~7 fE N .
G0 S FGLI Rk W E & TR AL, HmRE S5 AREE R AEGFAR BV, 5%
FGL1 W REAE R Sy WU AE W bR 59, I 88 1) FGLI/LAG-3 %l (1) T8 VA I 5 W v AR K 4
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Expression characteristics of FGL1 in peritumoral tissues of
hepatocellular carcinoma and its association with prognosis
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Abstract Background and Aims: Liver cancer exhibits marked biological heterogeneity, and reliable prognostic
biomarkers remain limited. Fibrinogen-like protein 1 (FGL1), a liver-specific secreted protein and a
major ligand of lymphocyte activation gene 3 (LAG-3), has emerged as a critical regulator of tumor
immunity. This study aimed to evaluate the expression pattern of FGLI in peritumoral tissues and its

prognostic significance in liver cancer patients after curative resection.
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Methods: A total of 183 patients with liver cancer who underwent curative resection at Huashan
Hospital, Fudan University, between January 2010 and December 2013 were retrospectively collected.
FGL1 expression levels in peri-tumoral and tumor tissues were detected by immunohistochemistry and
quantified using the H-score method. Expression patterns were further validated using data from The
Cancer Genome Atlas (TCGA) database. The optimal cutoff value for FGL1 expression was determined
using maximally selected rank statistics. Survival differences between patients with high and low
peritumoral FGL1 expression were compared, and independent prognostic factors were evaluated using
Cox proportional hazards regression models.

Results: Both TCGA data and clinical samples demonstrated significantly higher FGL1 expression in
peritumoral tissues compared with tumor tissues (both P<0.05). Patients were stratified into high- and
low-expression groups based on the optimal cutoff value. High peritumoral FGL1 expression was
significantly associated with poorer disease-free survival (DFS) and overall survival (OS) rates (both P<
0.05). Multivariate Cox analysis identified peritumoral FGL1 overexpression as an independent predictor
of DFS (HR=1.689, 95% CI=1.010-2.823, P=0.046) and OS (HR=1.733,95% CI=1.112-2.702, P=0.015).
Conclusion: FGL1 expression is significantly elevated in peritumoral tissues of HCC and independently

predicts unfavorable postoperative outcomes. Peri-tumoral FGL1 may serve as a novel prognostic

biomarker and a potential therapeutic target in the FGL1/LAG-3 immune axis.
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Figure 1 Expression of FGL1 in hepatocellular carcinoma and peri-tumoral tissues A: Boxplot of FGL1 mRNA expression
in peri-tumoral and tumor tissues from the TCGA dataset; B: Dot plot showing FGL1 protein expression in tumor and peri-
tumoral tissues from 183 patients with hepatocellular carcinoma; C: Representative images from three typical cases
comparing FGL1 protein expression between peri-tumoral and tumor tissues

W FGLI 3541 B FGLIfIRk41
W FGLI #3541 B FGLI i #k41

— FGLI £ #1541 (n=105) —— FGLIk#ik41 (n=105)
—— FGLI 5 #ik41 (n=78) —— FGLI i #k41 (n=78)

P=0.028 P=0.033

HR=0.58 (0.35-0.94) HR=0.62 (0.39~0.96)

2 EEHELAFGLIEAS. RRiLAHEE DFSH0S K Kaplan-Meier f2%
Figure 2 Kaplan-Meier curves of DFS and OS in patients stratified by high and low FGL1 protein expression in peri-tumoral tissue
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FEHEE (P=0.033) ., MK/ (P=0.002) . i
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Table 1 Comparison of clinicopathologic characteristics between patients with high and low FGL1 expression in peri-tumoral
tissues [n (%)]
At RFEA (n=105)  FREL(n=78) P At (RFIEA (n=105)  FHRIEL (n=78) P
‘l"’iFEIJ ﬂﬁpﬁnz’j(d\(cm)
i 17(16.2) 14(17.9) <5 77(73.3) 51(65.4)
0.754 0.246
% 88(83.8) 64(82.1) >5 28(26.7) 27(34.6)
A (%) Jihsea gk 5
<51 59(56.2) 34(43.6) MK 95(90.5) 70(89.7)
0.092 0.869
>51 46(43.8) 44(56.4) ZK 10(9.5) 8(10.3)
HBsAg KR
[l 17(16.2) 9(11.5) 7 70(66.7) 49(62.8)
0.373 0.590
FHE 88(83.8) 69(88.5) el 35(33.3) 29(37.2)
ALT(U/L) i e 5
<74 94(89.5) 74(94.9) f 55(52.4) 44(56.4)
0.302 0.589
>74 11(10.5) 4(5.1) I 50(47.6) 34(43.6)
H iR M (pg/mL) Jibged oAb g
<20 34(32.4) 35(44.9) I+11 83(79.0) 51(65.4)
0.085 0.039
>20 71(67.6) 43(55.1) M+IV 22(21.0) 27(34.6)
HFg Ak BCLC 3+
TG 18(17.1) 11(14.1) 0+A 24(22.9) 15(19.2)
0.578 0.554
H 87(82.9) 67(85.9) B+C 81(77.1) 63(80.8)
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®2 EFHAHRFGLIZEBRIESIRAKEER DFS BE R R ZE X Cox IR
Table 2 Univariate and multivariate Cox regression analyses of DFS for FGL1 expression and clinicopathological variables in
peri-tumoral tissues

et HRE T Z N2 Cox [M1JH 5347
WREEHIEL () 2 RME(n) 52 RAEIA ,MGER)] X P P HR(95% CI)

FGL1
£k 105 36 71.27(63.670~78.870)
o 4815 0.028 0.046  1.689(1.010~2.823)
[EEAS 78 34 56.73(46.929~66.531)
e
& 31 10 68.31(53.547~83.073)

0.084 0.772 — —
5 152 60 65.081(58.377~71.784)
AR (%)
<51 93 38 62.289(53.940~70.638)

0.345  0.557 — —
>51 90 32 68.22(59.484~76.955)
HBsAg
B 26 5 83.495(72.304~94.687)

5 0.025 0.051  2.485(0.996~6.201)
FE 157 65 62.555(55.792~69.318)
ALT(U/L)
<74 168 64 65.532(59.091~71.972)

0.004 0.951 — —
>74 15 6 65.357(46.753~83.961)
F iR AR (pg/mlL)
<20 69 27 67.482(58.474~76.491)

0.288  0.591 — —
>20 114 43 64.099(55.900~72.297)
JiRidia
Jc 29 8 75.075(61.630~88.521)

1.902 0.168 — —
el 154 62 63.696(56.917~70.474)
Mg KN (em)
<5 128 46 70.581(63.762~77.400)

5.838 0.016 0.064  1.611(0.974~2.666)
>5 55 24 51.547(39.235~63.858)
Jibsa ks 5
R 165 61 66.206(59.972~72.440)

) 1.676 0.195 — —

EZa 18 9 56.273(34.084~78.462)
AL
i 119 48 67.921(60.861~74.981)

0.807  0.369 — —
B 64 22 60.115(48.239~71.990)
by A
I 84 36 57.783(48.331~67.235)

3.552 0.059 — —
&l 99 34 71.555(63.798~79.312)
Jibed AR
I+ 134 46 70.409(63.592~77.225)

7265 0.007 0.021  1.812(1.094~3.001)
[I+IV 49 24 50.296(37.768~62.824 )
BCLC 734
0+A 39 16 70.861(59.645~82.077)

0.396  0.529 — —
B+C 144 54 63.896(56.697~71.094)
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Table 3 Univariate and multivariate Cox regression analyses of OS for FGL1 expression and clinicopathological variables in
peri-tumoral tissues
- LGS v Z & Cox [M1H43
WREEIEL () BT HEL (n) AR MGERD | X P P HR(95% CI)
FGLI
Rk 105 42 70.624(63.693~77.554)
e 4537 0.033 0015  1.733(1.112~2.702)
ek 78 41 56.552(47.508~65.597)
P51
& 31 16 56.950(42.662~71.238)
1.027 0311 — —
5 152 67 66.349(60.239~72.458)
()
<51 93 39 64.103(56.265~71.941)
043 0512 — —
>51 90 44 64.397(56.433~72.361)
HBsAg
B 26 10 75.650(63.627~87.673)
1.18 0277 — —
[{Ef3 157 73 62.982(56.758~69.205)
ALT(U/L)
<74 168 74 65.072(59.132~71.013)
0.546 0.46 — —
>74 15 9 60.800(43.252~78.349)
R ER A (pg/ml)
<20 69 27 71.632(63.543~79.720)
3.082 0.079 — —
>20 114 56 60.238(52.741~67.736)
JFRgEfL
J 29 11 70.510(56.952~84.067)
0.797 0.372 — —
e 154 72 63.640(57.458~69.823)
BiiEE /N (em)
<5 128 51 70.088(63.753~76.424 )
9.505 0.002  0.005 1.935(1.222~3.063)
>5 55 32 51.355(40.398~62.311)
Jibgei gk 5
WK 165 70 66.286(60.487~72.086)
) 8.67 0.003 0.021  2.050(1.115~3.768)
EA3 18 13 45.193(27.159~63.226)
I AL
G 119 46 73.128(66.992~79.264)
11.899 0.001  0.021  1.706(1.086~2.682)
i 64 37 48.497(38.147~58.846)
by A
o 84 44 57.231(48.538~65.924)
4169 0.041  0.027  1.651(1.060~2.573)
e 99 39 71.036(63.970~78.101)
Jiebged oA
I+1I 134 54 68.269(62.272~75.116)
7.594 0.006 0215 1.36(0.836~2.212)
MI+IV 49 29 52.901(41.807~63.996)
BCLC 434Y]
0+A 39 12 78.343(69.336~87.350)
5.638 0018 0557  1.232(0.614~2.47)
B+C 144 71 60.883(54.226~67.449)
3 i i
TEIEH N, BFIE 4] 205 3 1 46 0k & K F
B FGL1 71, JR R 4 80 3% 3k A0 X A /K F- 19 FGLA
ST, HAl AR R R ik

JFIE 73 8 FGLL 25 F1 2 5 BT E /58T PR ACHS 4T JE

20 1 2 B E W, AR A 22 0 24 kN 1l i
e, IE AR PR
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LI 55 AL U FGLY 3R 3K 5 b or AL R AR OG , 48
HRR 5 it A o, %A RS £ 52 14008 B
FE—B0, AR/ A0 i e A B b, FGLI AT
it PARP1/caspase3 15 5 2 1k S 17 34 5 I /) 248 ffa il 95
PRy 254, TR 3K 2 i g 4 it 5 5 S pE U0 7
TH PR A R I R A 5T, FGLL 3 28 3k 2 in o b Jg
R AT 225y, 4R 0S, RS AR ki 1k
TE b R HE R R AR AR R T EHSE RN,
FGLI-LAG3 1 Ry B7 24 G2 A o5, 3 3 X AL ] 2
55 b g e ki (1) 5 PD-1/PD-L1 {55 5 T8 2k
I o P 4%, LR VA 5 T 40 0 Ak R s (2) A i 4
R o PE T 52 OR SRR SRR B R, G
7 3k 30085 g K AE /)N 20 B i g 2 20 v 2 B G A8 (]
SEE MR T T B AERLE], A5 AR
W FGL1-LAG3 3 i#% FH W7 77 5 PD-L1 #1 il 50 3¢ FH A A
=B ML IR R AR IT R R M 2R A A IR SR
T, FGLI LE Ak b i B gk | B RS R I
BIT IS G A R EE Y Dihe . AW
F¥38 13 8 A TCCA B8 5 5 16 PR A5 43 87, 48 7 JiF
RS A AP FCLL 1Y = R85 A A RS 3
A, Hod i 52 21 FGLI & 338 5 P & DFS .
OS A AT G o i #F — L AT B A 2 [ & Cox
B A 2R B, 55 4121 FGLIL B [ & 3k 2 e
B A WS Y 0 ST S B 0L H T R A
AL 5K 20 ik e E R . — D7 AR AR A 22 5y A
F B O A e R R AU, 5y — O Tl
FGL1/LAG-3 %t 7 I 98 — 1 32 5 180 B B 4 922 410 1] ¢
B, W58 SR T R e R N &Y, Ak, FGLI
RT3 S PO PISK/AK S5 {5 o I (2 F T 19 4= 2%
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