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Diagnostic and functional value of Homer2 in gastric cancer

ZHANG Yu, LIU Fenglian, TU Jiancheng
Department of Laboratory Medicine, Zhongnan Hospital of Wuhan University, Wuhan 430071, Hubei, China

Abstract

Objective: o analyze the expression level of the Homer2 gene in gastric cancer (GC), to evaluate
its diagnostic and prognostic value, to explore its role in GC development, to analyze its correlation
with tumor immune-infiltration levels, and to assess its potential as an immunotherapy target for GC.
Methods: Homer2 expression data in GC were obtained from The Cancer Genome Atlas (TCGA) and
Human Protein Atlas (HPA) databases, and clinical information was combined to investigate the cor-
relation between Homer2 expression levels and clinical characteristics. The diagnostic value of Hom~

er2 was evaluated using the receiver operating characteristic (ROC) curve. The function of Homer2
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was predicted through GO and KEGG functional enrichment analysis. The correlation between Hom-
er2 and tumor immune infiltration level was evaluated using CellMarker 2. 0, an integrated repository
portal for tumor-immune system interactions (TISIDB) databases. Peripheral blood samples and tu-
mor and non-tumor samples of GC patients were collected to detect the mRNA expression level of
Homer2. Moreover, the mRNA and protein expression levels of Homer2 were detected in common
GC cell lines. Homer2 expression was reduced in GC cells via lentivirus infection. Cellular assays, in-
cluding CCK-8 proliferation, clone formation, cell scratch, and Transwell invasion assays, were con-
ducted to observe changes in cell proliferation, migration, and invasion abilities. Results: The bioin-
formatics analysis showed that Homer2 expression was downregulated in GC tissues and negatively
correlated with pathological staging, histological grading, primary tumor size, and lymph node metas-
tasis. The AUC value of the ROC curve was 0. 76 (95% CI: 0. 691-0. 829). Homer2 was involved in
the Wnt signaling pathway and ion channel complexes. It can also affect the activity of DNA-binding
transcription factors and RNA polymerase [ . Furthermore, Homer2 was related to the regulation of
the actin cytoskeleton, MAPK, calcium ion, Wnt, and mTOR signaling pathways. The expression
level of Homer2 was correlated with the immune infiltration level in GC tumors. Homer2 was found
to be downregulated in the peripheral blood and tissue samples of patients with GC. Overexpression
of Homer2 reduced the in witro proliferation, migration, and invasion of GC cells (P<C0.05).
Conclusion: The expression of Homer2 was downregulated in GC, and low expression of Homer?2

was associated with poor prognosis. Homer2 can be used as a diagnostic marker and a potential target

46 %

for immunotherapy in GC.
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Hz W MBS M. 8k R4 2. L5051 TCGA
B P Homer?2 335 7K F 5 GC g 40 i 12 i 7K ~F
B9 A 5& P ; 3 iF TISIDB (an integrated repository
portal for tumor-immune system interactions ) £¥ 3% £
53 Bt Homer2 F1 GC w96 12 1 Ik 2 400 i =5 B2 74 A1
et M CellMarker 2. 0 504 122 25 0 % 72 40 o (4
bR FE A A TISIDB i 4 25 15 0L 50 2 K
AL, 6 Homer2 5 40 922 20 Jf Bk 35 400 F1 9 28 K A 13 11
F kKO 4T Spearman A M2 Hr .
1.2 SpEMBEZARSBESHE B mL AN I
% RNase-free B0 8 H, i A 2 mL 21 41 i 524 i
FAR AR AT IR 2T, K 15 min, H: (818 i€ E % 2 K
o 20 200 0 5 4= 24 L 1 T TROTE e 3 B U ] 41 4
B LA 2,4 °C L 450 g &0 10 min, /N0 HUH
BLAE AT DL R A EDLTE, BN A, a0 58
2 BT I BIRTTTE PRI 1 mIL Z1 40 i 2L A 0
B WA R BT R 2P H 48,4 °CL,450 g &
> 10 min J5 F# 2% B3, 1 A3 D0RE A 500 pl
DEPC H,O Bt & UL3E , B WA B BT IR A 5,
4°C, 450 g B0 2 min, /NI SE B o A e A E)
B 40 UTTE S A 1 mL RNA isolater 24 fif K , it
JiE 7% 5 TR 51 U5 VK L B 5 min {3 40 0 5¢ 4 24, 15
2 /Y 240 B 2L W M TS 28 RNA SR M, AT 77 T
—80 °C& T o A i AE A e 28 iR v g B B
e BEZE b1 23 dT it (No. 2022206K) .
1.3 HAABEAMKESLE W 20234 10 H
2 2024 4 8 I 7E UK pg BE B B 1 A B AT
B U1 Bk T R 59 50 B GC B 109 241 20 K Hogs 55
AL, WOER I IR B R R 00 I DR B B AR
il AR R R R /N AR e )
W] Lauren 43 %1 g 43 7 3=V ¥ 1] Lok O 45 G A
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A ZUREA N — 80 “Cuk A8 Hh U 5 & Tk |-,
P KW IR B 8% 7 R85 1R 4 4URE AR 5 20 mg T
RNase-free B .08 )5 , 4k 22 H 8 T1 % K¢ 5 55 5% 4
A R A B AR R 3 mm A ER 4~6 915 1 mL
RNA isolater 2L fift % o 4 125 .0 48 B AR IR BIF B A,
BB FE M 1000 remin~ ', JR 2 B /8] 25 5 min, 4 °C.,
WF B S8 LR KA B R R E T —80 C& M T
RNA $2H,
1.4 B ® & EE PCR fli J§ TOYOBO
qRT-PCRH] £ (555 PK-201T) #: H 14 5 X 1

il R S SUN mRNA £ ik &, DL GAPDH &[5 4
WZ . e X ms e o) W& 1, R 40 2 > a5
FHXTF 35 HE

1 SIMREMEELTHIWES

514 2 % 51 P51 (5'—3")
GAPDH-F AGAAGGCTGGGGCTCATTTG
GAPDH-R GCAGGAGGCATTGCTGATGAT
Homer2-F TCACCGTTTCCTACTTCTATG
Homer2-R CCTGCGTCTTGTCTTTGG

1.5 Western Blot V& & &y 1% PMSF £ H fiff 1 il
I RIPA 24 i i £ I 40 f 628 11 2 J5 I BCA 12
W E TR OO OE . fF 40 pg B OH MR 2
10%SDS-PAGE #E Ji& HL Uk , ¥ 45 1 80 V, 43 B J&
120 V, 552 0. 22 pm WS PR 4T e RIS . 28 5% IR
AR 2 h K IXTBST U S kG, 5—3t 4 °C
HRER (Bactin NS ). H2 KBRS Zhig
A 1h, 1IXTBST ¥ 5%, 1 ECL & # , Imagel 43
BraE ik
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1% ¥ 8 2558 2 W1 (P-S) Y RPMI-1640 15 5%
JE 5 293T 4 il 15 5% T &% 10%FBS fil 1%P-S 1Y
DMEM &R 5. T difii 1y & T 37 °C.5%
CO, 4 M 3G FR A 5 7%
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80% LA b}, 43 5l i FH 48 95 2 A2 9 ) OE-Homer2
JEORL A Vector 25 8 BRI JE AT 575 Y o 1908 7 e 4N
JiLJ5 4k S 15 57 24 h e K b I TR A e s R A
Ak 235 % 72 h, 7RO WU T WSSO0 R B IF
qPCR K Western Blot 5 il 12 95 77 8% YL 2805 ; T4y
RS R ARSI IR T d, Ok AR i R
Homer?2 1) 41 B £ .
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I LR bRt $ B A, AL E2 R 6 < 10° 4> % 4R
FRBE A, 55595 24 h R HE>90% J5 , FH 200 pL 4
Sk FAEFL A e 2 R KR, PBS 5 9 5 e G i 3 R 97
B D NAERIS 24 hR1 48 h TR B i B WL g R
IR IR 55 LA Tmage] 50443 40 i 3B B8 1 R
1.6.4 CCK-8#mpg¥gs 5= B x5 KR
g DL g AL 35X 10° A 42 T 96 LA (52 46 21 A1 B 1
Xif R ) L 2% 6 BB B 100 pL 3% 35 3k, A1 fin PBS By 7€
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% a4 . B 37 °C.5% COH55% . 43 B 7E 41 il
i BE 24 h 48 h.72 h i, &L 10 pL CCK-8J5 T
37 “CHFE 1 h, FH AR 450 nm W6 BE AR 95
FEAE 2 AR R i .

1.6.5 LM FEE K3 Fod K IR 40 i L
BEAL DX 10° 420 6 FLAR , 4 I 5% R 46 P 15 3% 14 d,
B3 d B, TEREIE ML (>S50 4/ Ti ke ) JF &K 1k . FE
IR SRS, A 1 mL PBSIE MRS MA 1 mL 4%
Z B B B [# 5 30 min, #F H PBS ik, SR )5 A
1mL 0. 1% %5 f % 44 8 30 min, PBS ¥ E L@, By
T xF 6 FLARHA R
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B 5% 0T 4 Sy TG I T R A A AR YL 24 ho
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FasE A IE AL B 0 5 E g Ry R EH B, BAL 2X
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(20%FBS A1 1%P-S), ¥igf 48 h)5 ,PBS #h ¥k 31k
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e 3R A 500 pll 0. 1% 45 & 48 4 {4 30 min,
ffiFH PBS ¥ Hovh g 20U B 5% (0 M A5 2 25 B = Al
B, BT o fEE U S dT IR Tmagel THEIR 28
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1.7 ZitZE 45 KM SPSS 26.0. GraphPad
Prism 9. 5. 1 #1 R Studio 4. 2. 1% T. B X 8 s 1740
TR AT Al A 2 B 3 B A R Oy R
A IE 50 A B 25 55 10 5088 LAY 8+ b o 22
(at5) FoR 5 A TE 2550 A B L v 057 %5 (U 43437 55 )
FE) [M( Py, Pry) 13RI ECECHE LA (%6 B0 . £F
GRS 40 A0 H 5 22 55 Ve 8RR o 46 95 5o A
R0 (ANOVA) s R/ & IES - (e
FZEARFF, K Welch ¢ ¥ 56 & Welch P [w] 7 22 437 5
Ak 1E 25 4 A5 BP0 R B Mann-Whitney U £ 56 5
Kruskal-Wallis £ %5 ; 71 208k 35 & H ¢ * 4 3 5 2 18] AH
K43 1 ok Spearman Bk A OG5 . DL P<<0.05 %
NERAAGIFE L

2 HR

2.1 RHEEES T E R Homer2 £ GC F R R
£ R Homer2 £ B 9% (GC) W ) mRNA K &
T 2 35 5 L, AR B 58 4 TCGA R HPA B KA 3
B e v i Homer2 SRR EUHE 04T T RS0
AR GCH S IE & H A LN HEBC X FEA, & 3

GC A4 H ) Homer2 mRNA /K 3 8 Z % T 1E & 22
Z1(U=9121,P<C0. 001, & 1A) ; Bt X B AR 43 H7 A1 5k
RAE GC H 2 5 H AR Ak 20 21 Z [A] , Homer?2 Y
mRNA KA 7E 35 25 5, GC AL 8Urp 1) 23k K
Bl R i (1/=8.808, P<C0.01, K 1B) . 45 % iiF B
Homer2 76 GC 5 %) 38 e 36l 48 7, 38 7 0T 68 A b
JEM AE Y 2R T R PR EAE A

HPA B8 v o 58 2040 2% e (0 5008 45 2R 1B
N, SRS L, GC 4 ) Homer2 8 11 %
KRR R AR (B 1C) o R T 3P4l Homer2 ik 5
GO IIfi A 75 B 7 AIE 2 [8) 1) ¥ 7R 1K &R, X%F TCGA 4l
FEFR ) GCHRE T TREHMEST(LE2) ., &
45 R % U], Homer2 B KR35 K5 GC 19K #1443
WAFAE B E G 8 X (=9.979,P=0.007) .
X R , Homer?2 i 35 18 &0 7T fE 5 M9 00 8
TP A G , $ HoAE B 98 0 1F e 9L b nT BE R 9
HEEH
2.2 Homer2ZAGC EESNREAMIUK BEMABEF
KEKiE FiF—EHEH Homer2 75 GC B FH Fr i %
KB, ARSI T IR GC B 1B R4k H
R (CAG) 835 DL R {dt e 1A A6 25 1 A0 Jal i A A v
Homer2 i mRNA F£ik/KW, Zil& mHAE BT
UL 2% 3, Homer2 2 ik i 5 GC &35 I K ) BLRF1E /Y
HH A 40 BT 445 5 D04 78 26 1(FHL4 5 4 3¢ OSID 7]
W) FFR o RT-qPCR 255 /R GC 413238 & 14 A1 JH
I Homer2 i mRNA 35K F 8 #L T CAG 4
A B X BR AL, 5 3t 4 B 45 R R F=44.49,
P<<0.01(K 2A).

B A1 JE I A A (8 43 AT, 38 X6 Z2 s DL 1 9 4
Jitd 25 (40 NCI-NS87 Fil AGS 411 il 2 ) LA S IE % 8 B
R (GES-1) #47 T Homer2 i) mRNA % ik 7K
R, 25 B R, Homer2 7 NCI-NS7 41 Jig
(P<<0.000 1) F1 AGS 4 Jift (P<<0. 000 1) Hr i £ ik
K B AR T 0F W M GES-1 40 i (& 2B) . West-
ern Blot i 56 K I 7 5 UL W 9 40 it & A0 NIE o B
B Bz 40 il GES-1 # Homer2 &5 (R ik K, &
B Homer2 [ 2 4 3 ik /K *F 76 NCI-NS7 41 i 1
AGS 4 §g ¥ Ik F GES-1 41 ffg (P<<0.001)
(K 2C).

2.3 Homer2ZEGCEFBHLAHRERTKIE XJ 50X
GCREMBAL K HF X M d gt i T
Homer2 mRNA F1E FH 23k 1 R . £ 25 0 I PR
i B AE 5 Homer2 AH X 3% 34 18 A9 AH 5 24 43 B 45 2%
R, B 4100, 04140.020) 5 K T 9 55 41 41
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1 TCGA #1 HPA #1E &£ Homer2 7£ GC R R A 7k
A EF X FEA (Mann-Whitney U K558 ) s B. Fe X FEAS (BEXTREAS 40 56) 5 C. HPA B8 R S e 4l 20k e 18 . " P<<0.01,7"P<<0.001,

(0.06240.030, P<<0.000 1), P W Ab 7E % 2( F-HL
HIEA L OSID A L) . RT-qPCR 453 IR, 598
ZH LM, GC 2H 24 A Homer?2 A9 32 35 B 2 FEAIK
(P<<0.000 1),45 R 0L & 3A. X F W Homer2 7£ B
S AL ZUrp IR 2 36 0T BE 5 R Y k2R R R TR % )
AHOG . VA R B 5 B Homer2 A 35, 45 3 &
7, 78.0%(39/50) B GC 2H 21 b Homer2 %35 F M,
Horr36. 0% (18/50) i 2 U A< v Homer2 [ 3R 35
T R R DS A (UL 3B) .

2.4 Homer2 5 GCIfKRFRBFMHPIMBEXE #Eid
Xt TCGA $udiE 2 b GC B35 1 Homer2 3k & E 1T
Gy HT RS A DR B e B ARR AR 19 GC 8 & AE
Homer2 £ A KV F AR FE 25 . % Homer2
FEIB ARG I R AT e B i B g R 4]
LU W AE TCGA B FE o (19 43 A 52 B R X B

P U 4A) o 3% — % BLHE 7R Homer2 (1) 36 34 1] #8
5518 98 00 i R AR AE 285 DD AH G o

b — 2 8 o B R, Homer?2 Y 36 35 78 A []
SR IRy R R E A AR MR TR
G 59 79 o 38 4 103 R 995 B 43 9%, Homer2 7E Stage [l #l
IV HA 9 /B b B B IR R 5E (1=2. 249, P=0. 025 2) ;
FEI B4y 9k G3 iy BB A 5 B 2B Y
(r=2.163,P=0.0312) . IAh, Mo RK/NCT 5311
T3 M T4 & (1=2.348, P=0.019 4) LI J
EL 4552 52 (N 48 1) 5 N1, N2 fl N3 /) & &
(=2.517,P=0.031 4) 1 , Homer2 [ 3 ik /K F &,
FAR T HA2H B (WK AB~4E) . X b4k R R,
Homer2 76 A [F) 5 BRAFAE [ B0 45 55 10 40 F R 38
B, ] RE S W A e b i AR T, AR
1M, 75 MO 5 M1 431 AFE /N TR F 5% T 60 4 1
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- Homer2 fiX ik Homer?2 i 3k 7 » - GC CAG Control y v
(n=187) (n=188) (n=108) (n=108) (n=87)
T 53 0.566 0.904 5 13.930* <C0.001
T1 8(4.3) 11(6.0) 5B 77(71.3) 52 (48.1) 44.(50.6)
T2 40(21.7) 40(21.9) i 31(28.7) 56 (51.9) 43(49.4)
T3 86(46.7) 82(44.8) AE 77.815" <<0.001
T4 50(27.3) 50(27.3) =60% 78(72.2) 69(63.9) 11(12.6)
N/ 5.628 0.131 <60% 30(27.8) 39(36.1) 76(87.4)
NO 59(32.4) 52(29.7)
N1 42(23.1) 55(31.4) AR HA PR ZE AT BB I JC BH s
N2 36(19.8) 39(22.3) 2.5 Homer27F GCHHZEME ROC {45
N3 45(24.7) 29(16.6) Mt TCGA B8 i 1H 9 21 2R 55 20 21 Homer2 (1) 3%
M 733 0.049 0.824 KR, B X 4 GC 414U IE #4121 RY il 28 T 1 FR
Mo 164(92.7) 166(93.3) (area under the curve, AUC) K 0.760 (95%CI:
Ml 15(7.3) 12(6.7) 0.691~0.829) , 34 % {15 54 % 2. 016 I , Homer2
S ) U OO g R R R R 4 R 73,6478, 1%
Stage | 27(15.0) 26(15.1) , . . ) . .
Stage I 52(28.9) 59(34.3) 1 74.0% , B #0000 AE SR 97. 5%, B P 100 (A
Stage Il 83(46.1) 67(39.0) 20. 2%(@5A)°
Stage IV 18(10.0) 20(11.6) ROC i £ 43 #7 I IR #£ A< th Homer2 912 W1 2L
LS 9.979 0.007 BB RF I R EEAR 53 0 = AT B . GC S5 Al R X 1
Gl 521 521 GC 5 CAG.CAG 5l R M. 4 e AE: im A
G2 54(29.5) 83(45.4) 0. 0250, Homer2 [X 4+ GC 5% HE ([l AUC H 0. 784,
- pHers WO Homer2 f OB B FUR 5 HE 5 51 47,22 A
5 L9(65.9) ot68) 97. 7% 5 Y e AE s FAE M 0. 055 i), Homer?2 X 43 GC
“ 65(34.9) 69(36.7) 5 CAG I AUC H 0. 704, 8UBNE g 540 5 510 A4
SE I 3.073  0.08 88% MI45. 4% (K 5B~5D) . ARG AUC %,
=60% 137(73.7) 122(64.9) RIC R T4, 3 — 4 £ Homer2 v] GEJ& A 7 5 1Y
<60%  50(%63) 66(35.1) LW GC O bR 4 . JLAF Homer2 16 3 2 Xt

B MW7, Homer?2 9 32 35 7K - 3F R B 7R
BEZER (WK AF~4H) . X #F— 4 1 B Homer?2
() 2 3k A8 b 5 5 BB R R B 4R AE 0 A 6 Pk B oA i
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