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Abstract: Objective To explore the function of immunoglobulin kappa constant (IGKC) in cancer tissues
using bioinformatics methods and investigate the role of IGKC in cancer development from a clinical perspec-
tive. Methods Comprehensive analysis of IGKC was conducted in different cancer tissues using various data-
bases such as UCSC, TCGA, GTEx, and GEPIA2, focusing on gene expression, prognostic analysis, genetic

variations, immune cell analysis, tumor stemness, and enrichment analysis. Results IGKC expression was

significantly higher in most cancer tissues compared to normal tissues. Elevated IGKC expression was associat-
ed with prognosis, genetic variations, tumor stemness, and immune cell infiltration in specific cancer patients.
IGKC interacting genes and co-expressed genes were involved in multiple signaling pathways, including T cell
receptor signaling, PD-L1 expression and PD-1 checkpoint pathways, and Thl, Th2, and Thl7 cell differentia-
tion pathways. Additionally, these genes were also implicated in immune response, binding U1/2/6 snRNP
and binding T cell receptors, among other biological processes. Conclusion IGKC is highly expressed in vari-
ous cancer tissues and exhibits significant differences across the four pathological stages of different cancers. Its

expression is correlated with patient prognosis, suggesting that IGKC may serve as a potential novel biomarker
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B % BR A H (immunoglobulin, Ig) J& HAT ST 4 1
PEBAL 2= S5 AL T PR, B B bk 40 i R0 At i
AR EREE IR PR . AR R S 2 1 TR B B, A A
1) Ig fE A 324K 76 B itk O 40 B 5 4 8 PR 45 6 5 il
RILTEREY G TN o3 A6 R 43 Wb Tg BSR40 ML, 4 W6 1Y
Ig A PR SR RN 45 6 TR I BR PR . P45 & 0
JHIE o B T AR 2 AR B N LA OG 4% i T AR 45 1 BB
. BATTEDIRE b A3 R 46 ol 0 mT AR S5 4L B R4 2
A8 2 T RE P TE A S A S, AT AR 2 A B s — R
SO B B HER AR 7 A 0y, SRS 7 2 6 T b e S
A1 240 Ff R 5 A, DA 7 D o R0 ) A . Tg R
i BEFD N HELH L, PR O R ONLVE TR D B, A Tg
A4 W LA A A 20 6 58 AR, b 201 e 5 A LAy Jo , I
FEAE PO R K U . e BR R (R 5E kappa fH
7 X (immunoglobulin kappa constant, IGKC) & —>
AR B S 107 SRR L o A T 40 i N 4
faoh, IGKC EZINREZ LS5 HrIi Ml Ig 21K, IGKC
Z 515 Sl B O Fee 24K 155 % @7 1k
T 4 M A% PR 15 53 18 O Bk 4 R 7 AMA S 5 i
% s @ 22 S35 A 2 1 R /40 ML AME S R IR AR S
WO S RREARKE T 1 Z4ME 585 ©CD16
FEHEBE OFRBFESNM /DR DFSEE. 5
IGKC A e 1) 5 95 A0 356 %2 9% Bk 25 11 Kappa 5 6t 2
JiE B AT AWk ELI | £ e M R ARRE RN A R AR T S
IGKC #1455 A9 35 #L IR J& (breast cancer, BC) 7£
(14 JLFP N2 S (A8 1) TS A o 9 FR T #E S . H
HiE 56 T g 20 40 IGKC ZhBE RGBT 4870
1 FHi&

1.1 IGKC fE Mg A8 5 IE# AP R &

Sangerbox 3. 0 Chttp://vip. sangerbox. com/) & — 4>
BT MM AEYELFaIr G, 2P aitdi e m s
AL E A3 AT T B A 45 25 TR OC 43 B 3 % 5 A o A
TR & 2 43 BT 45 8 FH T LRI R . % F & dar T
—H B E RS, At PR EG DS
BLEA T GEOTCGA GTEx %5 8 ¥fs i . it 2t 4b B
B, e m T AYE LR ECR, @bk
Sangerbox 3. 0 &, 7E UCSC %5 JF (https://xen-
abrowser. net/) 1R 2 £ 58— bR 1 A 0 32 98 P 4R
% TCGA.TARGET Ml GTEx. )\ £ B IGKC £ %%
AREA ) F R EAE L 1 B R AIKCOE R 0 BREAS , X g
— A FIBME AT log2 (x+0. 001) A5 e , il B 244~ 38 il
HREAANBUNT 3 AW Rl B ARG T 34 D EFN Y
FIREAE . T R B T 5 b e 2 ZURN IE R LR
A Z B ik 22 5 il AR X Wilcoxon Bk FIAS: 55 Fil

immunoglobulin kappa constant; pan-cancer; prognosis; genetic variation; immunocell anal-

TN R UK 30 AT 25 S 1 MR A L SRS 2 I OAS [) A
iE B E IGKC Rk K GK”,
1.2 IGKC 7 i A [al g B B BE R 3k 204 TC-
GA B e b Jgg A v TGKC 7 i R 8] e PR 95 B 43
WI(T.N.M F1 Stage 5+ ) R L. BARBMEHT
log2(x+0. 001) %% 48 , 5 B B> 96 Fr o B A B0 i <3
R Pl B A5 AR AS T 30,2625 I 25 AN Fh A &
BPA G/ A D N/ o = A N 107 7 o = o N R
JEA L) IGKC Fik 2 5 HAEBCX 1) Student’s t-
Test HEATPI M Z [0] 1) 25 5 0 2 M40, R O 22 0 i
AT Z AR R 22 SR R IE K
1.3 ¥ ¥ Eid Sangerbox 3.0 F &, 7 UCSC
B PE TR T 4R T &8 — bR AL iz B AR G TC-
GA.TARGET Ml GTEx, # B IGKC % 5 76 5 4~ Ff A
o RN EE . LA ST & R TE Cell Y TCGA
TG o8 kA T i A TCGA Y 5 Hodis 55
DA TARGET %48 5 b B U7 8080 75 S #b 58, i 98 3R 3k
TKAFR 0 BYAE A I 50 B3 Bl U7 B (B9 T 30 d B9 AR A, %
B — P FIAMEIEAT log2 (x+0. 001) A8 e, 5 B BAA 8
RN EUNT 10 DR &R T 44 DR
) 22 38 B HE B N AE AR 1Y Overall survival 045, 2
il BRI SR i A A R 4k
1.4 FHHEEA4Hr @ id Sangerbox 3.0 &, 1F
UCSC #HEETT N8 T &5 —hr L i TCGA 2 %
B4 N R B IGKC 7645 M FEAS i) 223k B8l L i
T AR 32 R Y T i Pt Y g o RN e e
21, kA, U GDC Chttps://portal. gdc. cancer. gov/)
KOs R T 32 MuTect2 3048 4 351 B0 4% 1 IR 78 5 4K
P4 BB R A 1Y 52 8 B4 0 R 3 SR Bl b B[R] L
RAFMFEAS X B — > RIKMEHAT log2 (x+0. 001) 48
e, 50 B FRAS IR RE A SBT3 AR R ARG
T AN REEE . F T R R T A AL AN
AR R PREFEAR Z (8] IGKC By 22 5 3k L A FH A fic %
T K 56 43 A W0 20 22 T) 9 22 5 1 3 1 s il AR R R
1.5 REBEMM o @i Sangerbox 3.0 F &, 7E
UCSC i P v R #2858 — bn o Ak 12 98 B0 4R L 45
TCGA.TARGET M GTEx, M ff # Bt IGKC 7 45 4
FEAS B 22 3K 806, % B — > R IKE #AT log2 (x+
0. 001) A2 4 , b Al ik P 43 53] 2 BT 4 A b 98 A A 1Y
FEH TR R A B R A LR R B
£ TOBR(0. 99. 9 FRA) 9 Timer J7 i, A4 3 N % 15
FHPEAL T A A B B cell T cell CD4.T cell
CD8.Neutrophil, Macrophage . DC & ¥ ¥ 43, £ i #4
.
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1.6 B9 T4 i Sangerbox 3.0 &
UCSC %#l R # gt —hr L i) TCGA IZ 3 B i 48
TEREAFEAR Fp B IGKC 3 [ 36 38 14 B0 . 0 3k o AR
F2 R R T kM VR P A RE N e L X DA Y
F5E0) 3 ok LA RRAE 5 DNA #9043 (DNA
based stemness scores, DNAss) fll RNA F ¥ 3F 43
(RNA based stemness scoress RNAss) , I3 & £ A
(18 1 1 i ORI e PR 8 3R B d L i — 20 K g A SR
177 log2(x+0. 001) ¥4 , HIBRAEA AT 3 A1y 9 b
5 AR5 37 R B IGKC K3k 308E , If -8 Hife g
A AR A () Pearson AHOCHE , 2 i “ B HERE A1,
1.7 IGKC HFRILEEF WM 78 String Bdi 5,
YR B K B, A T B IGKC, fe iR ¢ & 7 4L
VB N AT E 0. 400, 28 B0 4 50 B N B KR
ANH R 50 A4S, 38 BRI SCA VLI B R Rk
LB BE R Al A AR AR R R kAR B T 58 /1\5
IGKC M EAEMEH . k)G GEPIAZ 2T TCGA
R IR 5 IGKC 2R K 1 HT 100 A~ E L I
rp 3 B OGP B Y 3 R S TGKC 6 PR gk A7 o0t 35 P4 A
Pearson A&, #OS KR log2TPM, 441 P 1B
FAHERER . A Vi — 0k RE K DL 100 4
FEH 5 REF IGKC &AM T AEH B 58 A3 K #1758
AT, e IGKC 3R AFE P R AH B AR A . itk
Hb UL WA B & JF 47 GO (gene ontology) #
KEGG (kyoto encyclopedia of genes and genomes) il
BB S AR AR A

2 #HR

2.1 IGKC frizfE by Rk FIH TCGA #
GTEx B¥s 2o Z2 Fpfig L 4URIE # A1 40 b IGKC 19

FIEKFE, R BRIGKCLELLT 21 P2y
TR E LML A AE 208 U I BT A A R (glioblasto-
ma multiforme, GBM ) | & Jii & (glioma, GBMLGG) |
oG 15% 2% 9] Jit [ 988 (brain lower grade glioma, LGG) %,
M3 8958 (breast invasive carcinoma, BRCA) | B 5 figk
J&8 FI IR 988 (cervical squamous cell carcinoma and endo-
cervical adenocarcinoma, CESC) . Jiii I ## (lung adeno-
carcinoma, LUAD) , & % #& (esophageal carcinoma,
ESCA) . B f18 & J& (stomach and esophageal carci-
noma, STES), i & & & (pan-kidney cohort, KI-
PAN) . %5 1% %8 (colon adenocarcinoma, COAD) . Hi %1
795 (prostate adenocarcinoma, PRAD) . & # (stom-
ach adenocarcinoma, STAD) . 3k i % IR 40 g i (head
and neck squamous cell carcinoma, HNSC) . & i& I 4
fifiJ&# (kidney renal clear cell carcinoma, KIRC) . fiili
Ji% (lung squamous cell carcinoma, LUSC) . J¢ Jik 22 {4,
# ¥ (skin cutaneous melanoma, SKCM) , H R I Jm
(thyroid carcinoma, THCA) . U 5 3 ¥ 11 2 iR 5 Co-
varian serous cystadenocarcinoma,OV) | i i J& (pan-
creatic adenocarcinoma, PAAD) . 2 JL ¥ (testicular
germ cell tumors, TGCT) F1 & 14 58 240 fd 4 (1 11155 Ca-
cute myeloid leukemia, LAML) ; IGKC 7£ T %1 5 Fh ¥

AU 3k W 2E N AL A 46 I 40 i 98 (liver hepato-
cellular carcinoma, LIHC)., & £ 41 M8 & ( wilms
tumor, WT) ., H M I & (rectum adenocarcinoma,
READ) . % I If J¢ B J% (adrenocortical carcinoma,
ACC) FI'B 1 € 41 i1 9 (kidney chromophobe, KICH)
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carcinoma, KIRP ). KIPAN. STAD. PRAD.
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2.3 IGKC kS5 BE WG MMENE @ REMF  ma, UVM),LAML]H IGKC 5 £k m B & Wi
£ survival (3. 2. 7 BUA) 19 coxph sRELE . COX il 22,76 8 A~ 28 B[ BRCA . CESC,LUAD. A (sar-
KBS AR R DL M 3 IR Rk 5 A M R & M HS coma, SARC), HNSC, SKCM, SKCM-M, OV ] 1
KA Logrank test HEAT SIS TG 8%  IGKCREBERBEETG 2 (WLE 3A.3B), 4RE

P A A B E 7 A M 28 A [ GBMLGG, KIRP, B, EBESAFIE IGKC £iBA 4,

KIPAN.GBM . KIRC . % %5 JJi 2 {0, Z 984 (uveal melano-

A CancerCode pvalue Hazard Ratio(95%CI)
TCGA-GBMLGG(N=618) 2.2e-8 el 1.13(1.08,1.18)
TCGA-KIPAN(N=855) 2.6e-8 ' 1%l 1.13(1.08,1.18)
TCGA-KIRC(N=515) 2.3e-3 'y @1 1.10(1.03,1.17)
TCGA-UVM(N=74) 2.8e-3 1 1= @ =1 1.16(1.05,1.29)
TCGA-LAML(N=209) 9.0e-3 Ll 1.11(1.03,1.20)
TCGA-KIRP(N=276) 0.02 J- e =l 1.11(1.02,1.22)
TCGA-GBM(N=144) 0.04 II- @ 1.08(1.00,1.16)
TARGET-NB(N=151) 0.07 F e+ 1.07(0.99,1.15)
TARGET-LAML(N=142) 0.08 t-e == 1.13(0.99,1.29)
TARGET-WT(N=80) 0.20 ke =] 1.07(0.96,1.19)
TCGA-LGG(N=473) 0.28 (T | 1.04(0.97,1.11)
TCGA-PAAD(N=172) 0.31 e - 1.04(0.96,1.13)
TCGA-STAD(N=372) 0.44 L 1.03(0.96,1.10)
TCGA-STES(N=547) 0.64 1&1 1.01(0.96,1.07)
TCGA-KICH(N=64) 0.69 e -I b e 1.05(0.83,1.32)
TCGA-TGCT(N=128) 0.70 I o imp o W = m omm n 1.09(0.71,1.66)
TCGA-COAD(N=278) 0.75 1= b - 1.01(0.93,1.10)
TCGA-BLCA(N=398) 0.81 141 1.01(0.96,1.05)
TARGET-ALL(N=86) 0.83 k== == 1.02(0.85,1.22)
TCGA-ESCA(N=175) 0.91 - ¢ =1 1.00(0.93,1.09)
TCGA-LUSC(N=468) 0.91 R 1.00(0.94,1.07)
TCGA-SKCM(N=444) 2.6e-5 1ol . 0.93(0.90,0.96)
TCGA-HNSC(N=509) 2.9¢-4 1@1 0.92(0.88.,0.96)
TCGA-SKCM-M(N=347) 4.3e-4 1o’ 0.94(0.90,0.97)
TCGA-BRCA(N=1044) 1.2e-3 1e1! 0.92(0.87.0.97)
TCGA-SARC(N=253) 1.6e-3 11! 0.91(0.86,0.97)
TCGA-OV(N=406) 0.01 1ok 0.96(0.93,0.99)
TCGA-CESC(N=273) 0.03 I- & = 0.91(0.84,0.99)
TCGA-LUAD(N=490) 0.04 F e o 0.93(0.86,1.00)
TCGA-SKCM-P(N=97) 0.20 1= @ = 1 0.94(0.85,1.04)
TCGA-READ(N=90) 0.20 = = =t 0.86(0.68,1.08)
TCGA-LIHC(N=340) 0.22 1" 0.97(0.92,1.02)
TCGA-PRAD(N=492) 0.24 === ===k 0.85(0.64,1.12)
TCGA-DLBC(N=44) 0.29 Imis & & g = =ym =] 0.87(0.67.1.13)
TCGA-MESO(N=84) 0.40 oy 0.97(0.90,1.04)
TCGA-THCA(N=501) 0.41 P= =1 0.95(0.85,1.07)
TCGA-CHOL(N=33) 0.46 I= = & P =1 0.95(0.83,1.09)
TCGA-UCS(N=55) 0.58 I= 'O'I =1 0.97(0.89,1.07)
TCGA-PCPG(N=170) 0.59 i e e e R e ] 0.92(0.68,1.25)
TCGA-UCEC(N=166) 0.69 1= 9= 0.98(0.88,1.09)
TCGA-COADREAD(N=368) 0.82 Lol 0.99(0.92,1.07)
TCGA-THYM(N=117) 0.89 b === === 0.98(0.79,1.23)
TARGET-ALL-R(N=99) 0.89 = = il 0.99(0.85,1.15)
TCGA-ACC(N=75) 0.98 I = @ =1 1.00(0.90,1.11)

L] 1 LI LI 1 L | LI 1 LI
—06—05—04-03—02—0.1 00 01 02 03 04 05 06 07

log2(Hazard Ratio(95%CI))
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