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Abstract

Objective: This study aimed to evaluate the expression profile of Fibroblast Growth Factor 19 (FGF19)
in Gastric Cancer (GC) tissues and to investigate its associations with clinicopathological character-
istics and patient prognosis. Methods: Public gene expression profiles and clinical follow-up data
from The Cancer Genome Atlas (TCGA) were utilized. The UALCAN online platform was employed to
analyze FGF19 expression levels in GC tissues and their correlation with overall survival. Addition-
ally, Inmunohistochemistry (IHC) was performed to detect FGF19 protein expression in pathologi-
cal specimens from 115 GC patients who underwent surgical resection at the Second Affiliated Hos-
pital of Anhui Medical University between October 2021 and April 2025. A paired Wilcoxon signed-
rank test was used to compare FGF19 expression levels between tumor and adjacent normal tissues.
Binary logistic regression analysis was conducted to evaluate the correlation between FGF19 ex-
pression and clinicopathological features. Patient prognosis was analyzed using the Kaplan-Meier
method. Results: Bioinformatics analysis revealed that FGF19 mRNA expression was significantly
higher in GC tissues compared to adjacent normal tissues (P < 0.001). While high FGF19 expression
showed no significant correlation with Overall Survival (0S) in the TCGA cohort, subgroup analyses
indicated significantly elevated FGF19 levels in male patients and Asian populations. IHC results
from the surgical cohort confirmed that FGF19 protein expression was significantly upregulated in
tumor tissues compared to paired adjacent normal tissues (P < 0.001). Furthermore, high FGF19
expression was significantly associated with shorter Recurrence-Free Survival (RFS) (P = 0.024).
Conclusion: FGF19 is significantly overexpressed in gastric cancer tissues and is closely associated
with a shorter recurrence-free survival. FGF19 serves as a potential molecular biomarker for pre-
dicting the risk of recurrence in GC, providing a reference for individualized follow-up strategies
and precision therapy.
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i (Gastric Cancer, GC)/2 3R WL AL TE BN IR, AW MBGET R fEHT5 . 2022 4F, FEH
R B2 35.87 i, FET: 26.04 Jifl, FET-HALE P A SR IR S5 = A0 1], RET AR A7 A8
JTECREIRIT TR Z N, R B A1 5 SRR R AR 30% [2], ™ HE S R AR AT S AT R
o TR, S FHRIREST AR IR T IR W N BRI RO S,  CANHE A EFE HER-2. PD-L1 A1
Claudin18.2 [3]. JREF4E4HMIA: K F T 19 (Fibroblast Growth Factor 19, FGF19)4& N /0 b B 11, A2 pl4f
4E0 fu A= K B F 24K 4 (Fibroblast Growth Factor Receptor, FGFR4)H 4 5 Ao, 78 2 Fh s vh il Jx T
W EARIA[4]. FGF19 TE4HM0 P & UG P20 W R 404 R IEThRE, R LTEANAE N AN IA7TE . X PP A
LR AN AR S A A FGF19 AMY RE I IS 55 7 WA Bk 4 WA E F 52 ma i@ i 58, trl RefE 4N 2 515 5
FESART AR . BF7CEoR, FGF19 fERTANAREE .. 45 Ese . FLARE A 25 s T (e it gn p a2
B, H5R R G % VIAHSE[5]-[7]. FUH L, FGF19-FGFR4 % Al i 22 24 J5H A6 2 1 B (Mitogen-
Activated Protein Kinase, MAPK)5 i G E/ULEE 3-U85/ 25 18 B (Phosphatidylinositol 3-Kinase/Protein
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Kinase B, PI3K/AKT)Z: 45 $i A5 530 4, 1% 40 B 3 e AN 00 1o A2 8]

BTk, ABFFCEET TCGA B FE I AEE B3 B 5 A O B i B3 DI RO BRI, R G VP4l
T FGF19 7E B b 1 RIA T L K& S IR AR ERHE . TG IR R B RS 00 5 Il R Al
WEIGE, Ay FGF19 1EK B % TG TIOR3 TE 20 7 br A8 L T 37 IRIEE «

2. ERERE
2.1. £EMERESH

FGF19 7£ STAD HiZALAMEEHRANRE
AW FIF UALCAN 7E 28 0408 2 °F 4 (http://ualcan.path.uab.edu/) 73 47 7 FGF19 2K 7E STAD (Stom-
ach adenocarcinoma, 5 i) HH I 3RA K H 51 R ERRFAE A OCE[9] [10]. UALCAN 2T TCGA (The
Cancer Genome Atlas)Ii H [ 5 2L 7 $ 4% (RNA-seq) S AH B I R C 80dE - #F UALCAN 14 ik #%
“Stomach adenocarcinoma (STAD) "4 #54E , 2H 21 % W 714 “ Adenocarcinoma NOS ”(Not Otherwise Specified)
PIREAHEAT 04T, HERR T RiB AL, BN MR A S WA 2 o IR 4020 20 AR B S R AR SR Y (IR vs.
M) PEA(E vs. Z0) s PHIR(EIN vs IE7) LRI L S5 3 F2 IRAS(NO vs. N1 vs. N2 vs. N3)XF FGF19 )14
KFFAT I E 0. P& HEKH Student’s t-test (1 4H1H] LLAR)EL ANOVA (£ 41 ] LI 15 22 S R IA 1
guit i E . PP <0.05 NERBEAHSRIEZE L. A BRI H UALCAN ¥ & B4R

22. RBHEANEZE

2.2.1. —fR#ER

N 2021 4F 10 H~2025 4 4 H T2 BRI E S M BERSIZH 115 BB mFAREE . 48 I
BT B . NARAE: (1) ZREIZWON B Q) 1T BRI ARIBITBATIENAYT . 3) JEIBIRIR BT
B ORBETORL, B TR e . HEBRbRUE: (1) BEAEE IR HAMEEMR (2) A EMREN: 3) &
T B i L
2.2.2. FRIFITRIBIRAINE

WS SR DI R BRI R BIARAS, IR IR FERMELFR AR . PRSI MR R TNM 2. Bk s
PZZAE. MR E . REARABREFAREA. BERER. MESFEE, TRBERREE —EE
ot v BB 56 B B . D) i

223. REELRANEE

TR BIERER 5 BB i BRI T U R, JETON 65CIEREME T 1 he KU BT IR
W5, BREE CRERK, I A A O bR A TR S B S 1, 7E pHAE 6.0 ORI ER BAVE R e e
PAEE, WI—H(RPLA anti FGF19, FifEtl 1:200, 1 E Affinity A®, 5 DF2651), & 4°Cuki
HRRE, 55 HREEFS L PR E ERE VB ARAIRA R, 185 511203) M5, DAB &, #HA
FATYAMAZ, K. B B BRI R R Hh 2 iR — L

2.24. FIEIRE

FGF19 J8#7E B S MBI RIAE 5 o JEMAEbrES “H-Score WariE” , A N: H-Score
= YRR x BHYEZ0A/ALE A B x 100% [11]. Gettsm s e BH P i (oo g5 2 982 Hic 2
DARSE B CONRRRAYE, 3 4 AFSEONREERENE, 2 4y WRIEEONTIREYE, 14y MU URIRE DT
B, 0 43 7E SN R HHECIUET A 52 B b R g LS A IR BE 4 R AR B R0 B E R R
SIRREST: 0~5%, 045 6%-24%, 143; 25%~49%, 2 43 50%~74%, 3 4 >75%N 4 45 #53 0~12 4%,
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2.2.5. Gt

KH SPSS22.0 AN HEIAT /04T, T AR NER TR, A S FGF19 Rk K AR
Wilcoxon K ; I PRIR FRAE AE A 4038 44k B3 2 1A A9 AR 56 MR F 78 Logistic [HIH4MHT; R4 4047 K
Kaplan-Meier V22 A7 2k, S8J5H Log-rank 30 E 47 LLEL: P <0.05 NZERA Gt 22 Lo
3. 58
3.1. FGF19 £ STAD 4 E S

FIFH UALCAN “F&70#T TCGA Hil Bon, HiEss IEH AL M, FGF19 7 STAD Mg 4L+ 1)
mRNA FIEKFEZE TP =0.0027, & 1(A), HS5EAELPTHIMEP =056, & 1(F). #E—D0Hr

A Expression of FGF19 in STAD based on Sample types B Expression of FGF19 in STAD based on patient's gender
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Figure 1. Bioinformatic analysis of FGF19 in STAD
1. FGF19 7£ STAD &S #7
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I RS ERAAE, FGF19 BRI AEA [RIPE ) 838 AR 2 2 2 /e (B vs. e, P=0.01, & 1(B)): fEARE
PR, FGF19 Rk F i m AR AFEAR R IR, RS, A%z 56 Sl
B X (P =0.002, H 1(C); HIEHHALHAEL, FGF19 7€ NO. N1 J N3 {) B4 5EmRikP =
0.032, 0.017, 0.007, K 1(D)). %A1, EARIWKEL#IW A (7], FGF19 RAKFARINEZEZRFrH
P>0.05). %4555, FGF19 1) EiAFERAT Bk AV, AR M a7 a 8 R, 2R
HoTgefE N IR Wb &4, AR R bk TG B far Bk R e Fa s . 5 IR AT HBALARLL, AP < 0.001).
IIT (P < 0.001) A1 TV (P = 0.0295) /98 () FGF19 ik 2 TH, Mo b ik & EiRiass.

3.2. FAR STAD £ FGF19 REHENLER ST

TEANGERER, F—EENEASRESHY, FGF19 RS iRt R ik, [F—
M R gt fsiE Bom s A b 2, FEORERIESHSR, WK 2. AL S A FGF19 RKik
TR FEA-RITRSS, FGF19 fERAN T mRIELRE S TR, MEERAAREN(Z=-14.697,P
<0.001), W3 1. 3 H, FGF19 fE9 55 LW AR RIRIE 2R B0, PEEEN 0~12 7. Hr,
IRPES3(0~3 M FEAS &7 38.3% (44/115), FmAiitsrR 4 774 4l), A 9 BIFEARTEATRIEO 4). Mz
~, FGF19 75 B J 21 23 H0 ik i 2 38 1) w5 20 77 [ RS (5 B8 o 246K 22 B B AR SR I v s i B BH
HAEWE6 MFEA S EIA 86.1% (99/115). B AL HITE A8 HBLE 6 57(43 B)F1 9 43(33 #1),
F B FGF19 & E7E B a1z HomZHEeE .

o o
~\

it
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Figure 2. Immunohistochemical staining of FGF19 in paired gastric cancer and adjacent non-tumor tissues from the same
patient

2. A—BENEREAMESEHARRALRE

Table 1. Wilcoxon signed-rank test of FGF19 expression levels in paired gastric cancer and adjacent non-tumor tissues

= 1. FGF19 7£ B fRLA A= 35 H A h FIA BB I A Wilcoxon FAARIE

G AL YL BT 4y
2H 5 Z P
04F 14F 24 34 44y 64 84 94 124
Jei 55 4 21 9 10 16 9 24 19 6 13 9
B 0 3 0 4 9 43 5 33 18
fic % Wilcoxon R4 46 -14.697  <0.001

T REIEFRFREEHES FGF19 RikKEEEX ST

IRV FGF19 KRB SIRARMREREZ MK R, KH I Logistic [FIA5HT. R4 EF AL+
FGF19 RIA/KF-5TE ROC 70471, THHEHIZ FHAAUC) LI 95% CI, il 3 fizs, AUC J 0.646,
95% CI 4 0.542~0.749 . WRKIELI G T B AR N, FHEEE R TVE 0 RE BB AR, #fE il
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FHER 8 41, ZIEFHUEN N RELE N 56.3%, RN 64.2%. MR EE K78 FGF19 &, KR
o HTEFEER . L T 28 N 2. TNM B0, ki X 2RI0 s B2 FGF19 Fik
ACEIIAE G . (RFRIEMRAE Y 0, mFRIARE N 1. Wi5E 2 s, HAI(P=0.001). N 73 3(P=0.001). MK
FERE(P < 0.00 )FTFHZAZIL(P = 0.046) 8 fffi i o8 2 2 ML TS 1 (AR IR, IKEmERFES
FGF19 /KFHE B VM. AHELZ R, RS, T 20 IR TNM 23 A7 22 R 3B b o R 2 35 DR B

ROC Hi4%
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—FGF19
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Figure 3. Receiver Operating Characteristic (ROC) curve of the FGF19 semi-quantitative score for predicting tumor recur-
rence (AUC = 0.646, p = 0.006, 95% CI: 0.542~0.749)
[E] 3. FGF19 # E £ W2 U ME S & 518 & TIEFHE(ROC)BIZE(AUC = 0.646, p = 0.006, 95% CI: 0.542~0.749)

Table 2. Binary logistic regression analysis of the association between FGF19 expression and clinicopathological characteristics

%2 2. FGF19 5laARRIBYFIEZ T Logistic 7347

ZH B1{H P P
IR o]

5 0.594 1.260 2.603 0.001
e 0.002 0.983 1.021 0.848
T 733 0.031 0.769 1.385 0.834
N /)4 —-0.370 0.558 0.855 0.001
TNM 45 1 0.357 0.834 2.447 0.194
o T A 0.719 1.395 3.021 0.000
IR0 -0.491 0.377 0.992 0.046
il s -1.705 0.016

W T4, N, TNM 2 #K4E AICC 2 8 FbnitERl 43«
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KH Kaplan-Meier 72:4:i RFS (Recurrence-Free Survival, TR &KAAFH) LR, AR GZHMTED
FGF19 . IKFRIEA: RFS & NN FARH B RBORIRBEVI RN [E], RERFERXBEVIN %, 4
[F) 22 522 Log-rank #5673 M7 o 45 S AN 4 7~ , FGF19 i A 4L 2 () RFS & 255 TR RIS (P =0.024),
$27R FGF19 &1 5 B AR f5 5 ARG N J Pl 5 A B2 YIAH G .

TR
10 FGF19%3RIE
N84
T RFET85)
0.8 P=0.024
0.6
0.4
0.2
0.0
.0 5.0 10.0 15.0 20.0
RFS A

Figure 4. Kaplan-Meier curves for recurrence-free survival in patients with high vs. low FGF19 expression

4. A[F FGF19 FRiXKFLHM T E &% 7 HA Kaplan-Meier & 7 hzk

4. WHig

KRR G T T FGF19 1£ B 2 i A 5 00 SO IR R L, 45 7R FGF19 & B4t
BERMEFIE, WSRO AEGIE. X— KR FGF19 AMUTHE 2 B KA R B HF 2
—, WATRRRAE NI TG M EZ AR EY . DL NS & AT AL R IA BN AR, B AR
FGF19 IIGIR R S W LE S T B S AR AT 5

ARWFFEH TCGA FHRE N mRNA Rk /M SAT IHC KM E AR RAE—E X R XA
—HEIFIEE N, B TR RRIA R At . NSRBI R ThREE R AR, B2 E R
P, 3% microRNA RS R . BRBCRNZE . B AR R v M il R (niz Bk 18105 . 4
5l & FGF19 AE A — il BV 11, FLHAMA A 52 3 73 W WL AR L ARG P97 R e B B2 o S Wi (R 9
R, ETFZEEREF, mRNA AKCPIEARR AT E AR Fik, A0 IHC 458 B Ry T i
JAIAEE TR ThREME Y FGF19 B A fufer, 3X A A L L4611 mRNA 7K 58 GEAHERR FI0 282 I PR TS

FGF19 1E AW 0 A FGF F K, 183t 5 FGFR4 M4l 324k p-Klotho (B-Klotho & )45 &, & T
Jif RAS/MAPK 5 PI3BK/AKT i@, {2dbsaufafy . T MAAE[12] [13]. e, 25 B e 3L
i S 2 AR R, FGF19/FGFR4 il IR SEAE ARG 5 S 5 H MR 14] [15]. AWF5EAE B F R
Pl FGF19 mRik 582 RFS WEMC, S5EEAELEI AR i R IL—8L5] [16], HE— P FrZE 55
1E B 9 AR SRR .
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W, X

AR ER, FGF19 m#ik 5 RFS BEAHK, M5 OS JoiH AR CH:, &R BEEA M T il
SRS FIRIRST 2%, MHEKIAA L R XRS50 FhREWE AT <SRN maE «“ &R AELE”
M IR —2[17]. FATABLHUNAS, W 2 PO a R KA R IFE KEEVIN (8], FGF19 A % RO ks
MR R AR5y 2 TR, Mi4s S MEEE U SHBNGIT

FGFR 15 5 1@ B A RSN R i3t e, i 3 ot 1 715 Ji g 99 f 31 355 (Tumor Microenvironment, TME)5
Wi S YR IT N o BIFFE 7R, FGF19/FGFR4 0% v i 12 G2 1) P4 4 e (n 0 1 S e ) 4 L A M2 5
MR E AR, [FIB FEKC CD8Y T 4iff0iRiE, Hnlgeidid B PD-L1 FRIAHIHTMIE % [6] [9] [18].
I, FGF19 sk 1) B B35 v] Be 0] e e 25 sS4 71 (Immune Checkpoint Inhibitor, ICT)BURPEEAE, 1T
It4 FGFR4 #1715 1CT SR ME W] BE 057 2L 19]. X —BUBAE F51E AR I A% Va7 I R IR 56 A B8AIE

EEX%} FGF19/FGFR4 HUE R 25 CHE NIRRT TR B, e $ 1 FGFR4 i 77 76 20 o fes rh R Bl —
SEJTRL[20] [21]. S5E AWML R, 76 B TIRE FGFR4 515507 8¢ 1ICT BXA N H B A BAA I R
Wik, SR, MR S tE . B BRI S AR R 22 T nT RS YT R, R A 47 )= (FGF19 47 35 R
T I B B T R DGR [ 22

5. &g

gr b, BATME TSRS BEAT SCHRAE RES 5 ieg itk a4 05 Th =i 5 — 25, FGF19 IE N B @R T4
RAPEAG TS FTEAE AL S o [N SR AE Ry 8 AR R FGF19 BTG BRI REE N R . ARRWFFT
A DR B i R FGF19 5 5 R XU (0 R IR S H R 2 73 1L

= Bf

AR A ZHERIR S R R Z R s, 5. SL-YX2024-279.
EL£UH

CRAE AR 2 — M H (AHWI2024BAd20015) .
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