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Abstract

Objective: To investigate the expression characteristics, clinical significance, and potential molecu-
lar mechanisms of the JPT2 gene in breast cancer. Methods: The expression differences of JPT2
across various cancers were analyzed using the TCGA (The Cancer Genome Atlas) database, and its
expression in breast cancer tissues versus normal tissues was validated through the GEO database
(GSE22820, GSE42568). Single-gene differential analysis, GO/KEGG enrichment analysis, and GSEA
(Gene Set Enrichment Analysis) were employed to explore its biological functions. Clinical value
was assessed via immune infiltration analysis, protein-protein interaction networks, correlation
analysis with clinical pathological characteristics, and prognostic modeling. Results: JPT2 expres-
sion was upregulated in multiple tumor tissues, particularly showing significant overexpression in
breast cancer. Differential analysis identified a large number of differentially expressed genes, and
enrichment analysis revealed its involvement in cell cycle regulation, endocrine therapy resistance,
and signaling pathways associated with basal-like breast cancer. Immune infiltration analysis sug-
gested its correlation with the infiltration levels of various immune cells. Clinical correlation anal-
ysis demonstrated that JPT2 expression was significantly associated with ER (Estrogen Receptor),
PR (Progesterone Receptor), HER2 (Human Epidermal Growth Factor Receptor 2) status, PAM50
subtype, histological type, and race (P < 0.001). Cox regression analysis and nomogram models in-
dicated its independent prognostic value. Conclusion: Bioinformatics analysis revealed that JPT2 is
significantly overexpressed in breast cancer, and its expression level is closely associated with clini-
copathological characteristics and poor prognosis. Functional analysis further suggested that this
gene may be involved in immune regulation and endocrine therapy-related pathways.
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Figure 1. Pan-cancer analysis of differential expression, prognosis, and interaction network of JPT2
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Figure 2. Differential expression of JPT2 in BRCA and single-gene differential analysis
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Figure 3. Co-expression landscape of JPT2 and GSEA ridge plot
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Figure 4. GO/KEGG enrichment analysis of JPT2
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Figure 5. Gene Set Enrichment Analysis (GSEA) of JPT2
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Figure 6. Immune infiltration analysis of the JPT2 gene in BRCA
6. BRCA # JPT2 B E R &EZIHS

3.2. BERERFESTSHRIEMLE

FF M ILTHIE Y ERIER 437 . R 521 (logaFCl> 1, P<0.05, [ 2(e)). &M
KN CDC20B. S100G. SBK2; i3 ) CSMD3. FDCSP. LALBA. <MEA#TE-R, JPT2
5 CDC20B. SBK2 £ &3 IEAH(r>0.5,P<0.001), 5 CSMD3. LALBA £ fif{5%(r<-0.4, P<0.001,
K 3(a)s K 3(d)). FEFRIEIE(E 3(c)) M REIAE(E 3(e)) B T 3K B PR 535515 R . ssGSEA 43
PrieoR, JPT2 m IS i) Lk BN & 48 T4 i )5 3 S DNA S il iE Rk .
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Figure 7. Immune infiltration landscape of JPT2 and subgroup comparison across clinical features in BRCA
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3.3. GO/KEGG TheE E&E o4

GO/KEGG 73 ({2 1E P<0.05, q <0.25) &7 : AW 2 FE(BP) 3 25 S T b oAb S o i A4 i v 2
ML (COYE T A, KA., Tl B @E S &Y &R fiEde; 5128 mm
W R ARBCARIEYE . B SR BOE NG TE . AR ISR B RN B AR S G EBE
BRI Z AL G KEGG @ B B 4G 2 iE PERCAA - 324840 BAE H (hsa04080) ZH I K -1~ - 4 PX -7 32 #4AH B
E F (hsa04060) 93 55 25 [ -5 480 M A 7 S 4t i DXL 32 A B4 FH (hsa0406 1) J50 K 1 400 BB (hsa05340)
IL-17 15 518 % (hsa04657) MEJK 771 (hsa04970) A it L 41 i 2R (hsa04640) (5] 4(a)). ML, & A5z K
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Figure 8. Kaplan-Meier curves of JPT2 in different tumor types
[ 8. JPT2 FEREIAR B HEY KM BhZk

3.4. GSEA E&ESH

GSEA 7 M (8 5(a)~(1) &7~ , JPT2 5 K ik 4 IF & 4 i % £ #5 : DOANE_BREAST CAN-
CER CLAS SES UP(NES=4.108). YANG BREAST CANCER ESR1 UP (NES=3.999). HUANG DA-
SATINIB_RESISTANCE DN (NES =3.765). YANG BREAST CANCER ESRI BULK UP (NES =3.526).
FARMER BREAST CANCER CLUSTER 7 (NES = 3.377) . YANG BREAST CANCER ESRI LA-
SER_UP (NES = 3.255) X FRASOR_RESPONSE TO ESTRADIOL UP (NES = 3.045) () P < 0.01). &
4 i % £ 4% . REACTOME CD22 MEDIATED BCR REGULATION (NES = —2.615) 2 LIM MAM-
MARY STEM_CELL_UP (NES =-1.315) (3 P <0.01).

3.5. RERIEADH
JPT2 %Kik 5 TH2 ffi(r = 0.42). T H#BH4HM(r = 0.38) R 1EAHE, 5 pDC (r = —0.35). 4040
(r=-0.31)/ B 4liJfii(r=—0.29) 2 FAHKFI P<0.01, [ 6(a)~(N). LI ER, maRikd+ TH2 41,

Tregs &7 8L ZE T, 1 CD8' T 40, NK 4H i A A SR i 2 25 FRAR(P < 0.05, ¥ 7(a)). AHICIH:FA
K14 7(c))iE. 7~ CDC20B. SBK2 %5 TH2. Tregs IEAHIS, 5 CD8' T. B 4liffiAHk,
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3.6. IGPRASEREFHEME K14

JPT2 ERIEH HICEELIAHLE: LumB #1(14.9% vs 4.8%). HER2 FATEAY(4.8% vs 3.1%) b5 56 7,
Basal 7(3.4% vs 15.2%) E%(P < 0.001, 4 7(b)); ER FH1%(43.0% vs 33.8%). PR FHE(37.8% vs 29.1%)-
HER2 FATE(13.5% vs 8.4%) H 35 8 Z FH (3 P < 0.001, 8 7(d)~(D)s Vi 5454 Lo 9] 58 25(42.9% vs
36.2%), IR ME/NHE E AR (8.1% vs 12.8%) (P <0.001, & 7(g)); LI LLFIH 5 (3.6% vs 2.4%), JE
NS LE T BEAI%.(6.4% vs 11.8%) (P < 0.001).

(a) Characteristics Total(N) HR(95% CI) Multivariate analysis P value Multivariate analysis
ER status 1036 1
Negative 240 Reference :
Positive 796 0.521 (0.234 - 1.163) o 0.112
PR status 1033 1
Negative 342 Reference :
Positive 691 0.862 (0.402 - 1.849) —o— 0.703
HER2 status 717 !
Negative 560 Reference :
Positive 157 1.186 (0.687 — 2.049) - — 0.54
JPT2 1086 :
Low 542 Reference 1
High 544 2.100 (1.299 - 3.394) | —— 0.002
Histological type 981 :
Infiltrating Ductal Carcinoma 776 1
Infiltrating Lobular Carcinoma 205 :
Pathologic T stage 1083 1
T1 277 Reference !
T2 631 0.853 (0.477 - 1.526) = :—- 0.593
T3&T4 175 2.072 (1.054 - 4.073) _ 0.035
Pathologic N stage 1067 :
NO 516 Reference |
N1 358 1.485 (0.864 — 2.552) H—— 0.153
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Figure 9. Prognostic analysis of JPT2 in BRCA
& 9. BRCA 71 JPT2 £FE S5TEHRBI S
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3.7. MEHETEM

KM HiZE(15] 8)&7r, JPT2 mKIAH OS W 4% : BRCA (HR = 1.68, 95% CI 1.32~2.14, P < 0.001)
HNSC (HR = 1.85, P < 0.01). LIHC (HR =1.92, P <0.01). LUAD (HR = 1.57, P <0.05). £ % Cox [0/
(& 9(a))# B JPT2 IR MAT G K &R (HR = 1.52, 95% CI 1.21~1.91, P < 0.001). F£&E(& 9(b)) il
1AL S L 7 4F OS, FAEZe (15 9(c)) mon Tl 5 s b AR A7 26— 8501 R 47 (C-index: 1 4F 0.74, 5 4F 0.71,
7 £ 0.69).

4. ¥Wig

FLIE 2 A BR A T s LRGP R (9], AR FE ML T R B FT Y] REETFR, BT, &
I7 v N S B IR T 77 T HAS 1 R 2t fe, (R e %) s e o M 3 BT 43 KB X I YR T AN UL
PR 2, HEkZ @ik, fER O TE TP AR E10]. Rk, WRARB IS R4 RERELSE, F
AT EE M TS br S AR VR HE A, T e AR TS AL SE B MR RS VR T B G L

AW TR AN D255, BE W T TCGALGEO S5 A LA 1 1 2 4225005, RE80P T JPT2
BEPRIE 7L T 2R KR AE . IR IRAROCME . TS B S E A Dhe . AT AT E IR RS HbE
T IPT2 fEAMUEALR T B EmBIARA, X — KW EGEAE S 11 w50 1280 24
e[ 13 B FR 4l R —5, $2oR JPT2 =& — MM e i PR [ 14] . AR FUIE Hh i i A U T A
P e R e, BB AR H IPT2 AIE A A B 15 AP-2y S AR, AMMHOE R
JEFE R 6 3¢ [6]. EAEE R, AT EYE B8 JPT2 I3RIA7E Luminal B AT HER2 P4 78 A A 5o 45
1, 175 AE 2 (Basal-like) R IE K HARE 7(6)o 31X — 0 AURE S 1 RIE IR IR TPT2 7R 524K FH
PE/HER2 B FL e th R #8500 e R, 2RI T 125 DR FE AN [ s Aot ST A o (R Dy e S S [ 15] [ 16].

HETAEM LS R SR IPT2 5 2 P i i R S A e B TAEH, .45 AURKB (Aurora 3
fiff B). KIF23 (3308 A FEA G 23) TPX2 (B A B8 ) M PLK1 (Polo FEEHE 1) HEit, FATEEH LA
TRMEE UL JPT2 7] fgil i H NAADP /- S HEE 5 H0E S5 Lk 45 i E A sOiEE 614, 7£ G2/M
FR A s TR RO BRI o AR 70 i i S s ST IE B A T (ColP-MS) 4 iE JPT2 5 AURKB %%
HHMEEABAER, JFE 8 g 45 G Mo B B HoR, 78 A /K -F @ dr JPT2-45/5 5 - 4
Wi A R .

GO/KEGG & Em iR, 5 IPT2 REEFAHKCHEER B EEE T RZAT, HEFE 5k K
SIS B o SR DI S (4B B R - - R RS2 AR AR BLAE L IL-17 A5 Sl k) & CXCL10. CCLS.
IL6 S8 KRBT T, $ernizdt R m KB 5 R sl M B O VIR G teah, Mt REKEE FE
SHLAR DB 1) U E B, PR IR DN R S R A 2 Ak R AR BT PE R B AR A O . GSEA 4y
Hrisk— K, JPT2 m ik 2 B 4 T MEBGR 5 518 . DNA #0512 52 S 40 Jo S R S AR W 2 1
Hrh MRS 5B (0 DOANE_BREAST CANCER_CLASSES UP)/ fix it # (1) 1F & S5l 1, HRizdt
] e ER BHMEFLIRIE 100 FARHME S DIAE S, [FIR, DNA 54545 5 HE ) 1E 5 538 B L m] A o i
YAt DNA #5825 IHEPTRE /T . 5 IR G MR A XS B, TPT2 iRl iy oK 8 B 28 A S I B (MR &
i, PURINT S 258 )i B Z 0],k — D SRR B o 2 4 PR bR A B B VE o

254 GSEA M GO/KEGG Z5 5, AN 912k A 7 2 s v R 3 0 B A A F . — D e s e
WSS DNA & S 4 BA Lk oR A S 8 5 17 7% , iX 5 JPT2 14 NAADP 46 &EH. H
515 SR S I R Th RS EEVIA[5] [17]. NAADP-JPT2-RyR1 15 54 BELE SR 73 fil & P IR 455 55 1R
JEC, T BSOS A, 328 TR 45 LA A M M B CE A ) 2 R R U180 FEFLME R, XRS5 S OE
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A AL R0 20 R ARG 7 AR A B PI3K-AKt S5 251745 S Ee, T SR 0 g 41 L Fr) S5 % 434 B R
PURIT o 55— 7 THE S H0 ) S L AN b B oAk, E SR IR O B 4 RF 2 R AS o IX—HFAIETE ER FH
£ Luminal WP RTREICN 22, AR R IIZER WY PIBK/AKT 15 538 8 7 B R4 A 5 &
FERRAG[19], TR L AE IR A B b IR VR AR AL T2k R . XL RS 2 1) DNA 1B 5 Rk JJ 3 5l n]
RECAARZEER PARP $0HH1 5T 24 198 ZEALI[20] -

TP W IR, IPT2 RIEKV5 2 Fh G 4 MR F B B A B . HmRkia 5 TH2 40
(r=0.42) S FATPE T A (Tregs) R IEAHSS, 1715 40 M 85 40 (32 2y CD8* T 4 4t FRAY A% S IR 41
Jfi(pDC) X2 B 4Hifitl 2 S ARG (4 P < 0.01). MR S5 MEH, TH2 4HMIAT Tregs 3 LA 48 i S
FRAE, LI 2208 et s kiR T CDST T 41 pDC A1 B 40 I 2 470 i JRd G 2e (4 4% 0o R30S 41 i 81T
JE 2B, Hos > B ISR R A e 1 S e IR . I, TPT2 3Rk 5 LR G AR 5 11 0
PEFRME YIRS, HENNZEFES s ol B bR R, S 5B CAMET Mo, M
T 35PN R S N2 o B R PR W 78, TPT2 BRFe ml it INK/IL-6 il F i S 4n o b Ak, X 52
FF 7 IPT2 AE ST R BRI [21], 0 JLAE 9 S e A A e 4 ) 07 S8 T A= b B D v Rt 1
BT

AT AR B — L SYATIIA 22— B4 R, ([R5 Fr. GSEA 8% 01 EoR JPT2
IS S 20 . DNA A& S5 G GE AR DGR IR (EAH G, AR AL PRI BERFAE 230 v I R AE B R 2B 1
Basal-like ! 151k, JIf7E Luminal B %A1 HER2 BHPER thRIA T . X 1 JPT2 HIThAE HA T
BUK i . 7E ER BH M /HER2 BH PE 3 5 &, 1% 4 B n] el o 30 0 B = (5 5 d B (W
YANG_BREAST _CANCER_ESR1_UP)4RfiRF#Ef€: 1M 7E Basal-like B, A e £7 £ HAD B 3= T 3K S))
B HIK, TH2 RFE mRaHrh BT, XA DS R iHIA—8, (3 TH2 A 51 i g
DI e N, SR G A AR A, R TH2 4T sebr B2 7 “ i il fonss” gk
i, HAETJE.

TG AT B AL T IPT2 FIMSI TS IME . s RIS B S AR A7 IR JC R A A7 0 A 4 4 2 5 AH
Ko AT EES T IPT2 RIS 1 PR 5 26 BB B R A 1 TN R RE o %R AT I A )
PR T H 2 ohRet . BRI I A5 5 R 0 B B B IR R B, S I A S s A A
Bl gt e e ki, LR il BOE AN PLK1 4RI BTN . XL RIER, RASBCERK
(V)73 i3k R AN OE 2 I PR 25 Joy o DRI, o TPT2 INERE M UG TP R R, A3 S sl LI B, el
AR VE R B, TSRS 2 .

RERM ARG SR T IPT2 (EFLIE S ESUE M &, BMFERRYE. &%, ragnlET2
SEHHRE A IR 2 A, R Z SRERERE, B  F UL MARIRIE . FLUG AN IR B AR 1R] AR IR RIS P R
SO A5 RIS — Ve RR TR AERTHE M A F i B0 UE T35 A7 (AR ER 1, JRIi I Dl e S5 el B FLA5 Sad g, DA
HEBN I R AL, o
& H

AR HEAREE, THARR: FHSE &I 3 2 R% 5 7R 40 434k S ML 58 (90 5«
M-2023060).
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