I -5 9 Bl A 35

J Clin Pathol Res 2022, 42(3) https://lcbl.csu.edu.cn

547

doi: 10.3978/j.issn.2095-6959.2022.03.005
View this article at: https://dx.doi.org/10.3978/j.issn.2095-6959.2022.03.005

RRIKER -1 EREEKERKEBRBEF

GBS, RtE, BE, BT, BE, TS
(MM BRI B8 2 B S BT L, I35 M 221000)

[ E] B %?TCGA*HGTEX%HEE&@i#)\%Ef*%IiiY—li%ﬁ’fﬁfﬁE(immunoglobulin v-1 heavy chain
constant region, IGHGI )KL KTE K JIk 8 K8 19 38 R G IR E . F5iE: I Wilcox ki 45 il
logistic Al H 43 HTIGHG 1 5 I R BLURFIE 22 4] 1) 5C 52 o 2 ] Cox A1 H FllKaplan-MeieriZ: 43 H7 1 Bk H& €2
IR B I R R IE S SRR R . 4 5 525017 (gene set enrichment analysis,
GSEA)RRIGHG 1HE K 76 J ik MR 6 2R e b T AE AL . 8851 SIEW AR ZULL, kB
RAALIPIGHGIUHEN R mRik, KB AR B B HIGHGI R B & 5T/ Sl K70 A ge it
X (P<0.001); Kaplan-MeierE A7 HT £ BHIGHG1 5 #2358 A FALER L B (P<0.001); HLHE
Cox/ T /R IGHG 15 35 RE i 845 Tl f5 (P=0.002) ; 2 A &K Cox Il IH 43 M i /R IGHG 1 3R 3415 0L A
VA 7 Jok PR €6, 32080 BB U (9 S FE B (P=0.014) o GSEAL/RTHIAEZ A (5 538 I . JAK-STAT{5 5
i B AE R AIHNG Sl PR TEIGHG iy RIAH A E AR S, %8 IGHGIR K E S KRB 6
R BETUSA BEAMCHE, IFZ 5T 2R e zias, Embign k. K.

[RER] KRR ORRE,; RERRE Ay 1 HEEEE X BdiE; BUs

Expression of immunoglobulin y-1 heavy chain constant
region in cutaneous melanoma and its prognostic
significance

CHEN Shuyi, ZHANG Xingying, WEN Xin, FENG Ning, CHEN Si, ZHANG Longzhen
(Department of Radiation Oncology, Affiliated Hospital of Xuzhou Medical University, Xuzhou Jiangsu 221000, China)

Abstract Objective: To the expression and clinical value of immunoglobulin y-1 heavy chain constant region (IGHG1)
in skin cutaneous melanoma based on the combination of RNA-Seq expression and clinical information in The
Cancer Genome Atlas (TCGA) and Genotype-Tissue Expression (GTEx) databases. Methods: Wilcoxon signed-
rank test and logistic regression were used to explore the relationship between IGHGI expression and clinical

parameters such as gender, stage, and lymph node. The correlation between clinicopathological characteristics and
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Keywords

overall survival (OS) of skin cutaneous melanoma patients was estimated by Cox regression and the Kaplan-Meier
method. Gene set enrichment analysis (GSEA) was conducted to analyze the potential mechanism of the IGHG1
genes in the progression of skin cutaneous melanoma. Results: Compared with normal samples, IGHG1 was
significantly upregulated in skin cutaneous melanoma. The expression of IGHGI in patients with skin cutaneous
melanoma was statistically significant with T stage and clinical stage (P<0.001). Melanoma patients with higher
IGHGI1 expression had a better prognosis than those with lower IGHG1 expression according to Kaplan-Meier
survival analysis (P<0.001). Univariate Cox analysis showed that high expression of IGHG1 could improve the
prognosis of patients (P=0.002); multivariate Cox regression analysis showed that IGHG1 expression could be
used as an independent indicator of prognosis in patients with skin melanoma (P=0.014). GESA showed that
the highly expressed phenotypes in IGHG1 were enriched to varying degrees with various signaling pathways.
Conclusion: IGHGI1 expression is significantly correlated with the prognosis of patients with skin cutaneous
melanoma and is involved in a great many of immunological pathways that affect the occurrence and development
of the tumor.

skin cutaneous melanoma; immunoglobulin -1 heavy chain constant region; databases; prognosis

PR R K e e e AR 28 A AR ) i R
FEHEA R B Iobog e, R e R K T R
BOZMNAER2E, KAERAERBREESEE
R A 15%~20%") A [] i [X 2 (0, 2090 14 & s
fEANTE], AR J7 B R 22 R A FE R, 1 ve
75 FAN A Sk 3 A0 1 350 5 R o DL, — BB BE 5 ik
BRI NI A, MPTERCXCR4FZE A &
il A0 2R AR B AR, A MAPK I PI3KAF
53 e AT ok SR R R S i LDH A] Hi A
ok B 22980 e 1 S Kb e R B KU

5 58 W 45N S BEBER R M (1g G) X i B ik
EL 40 M R 2K A0 B = A . SR, © N 2 R R A
Jitd R v 34 B A T B A g% Bk AR Ty - 1 BEE E X
(immunoglobulin y-1 heavy chain constant region,
IGHGI)SE K AR K IR i 1g G B 1 ik, HIGHGI
SN R IKH1gG R EM KT ot — 455 £ W
IGHG L7E B S0 i o) Ji s DO R L s ' i
hE R, UUBRIGHGL)S, Mo imsg . i
BReJIRRAC, W3, HIGHGIE RO R H
MBI FR LD H 5 Il R B AR AR 4 AH DG B T
AN, ASHESE i TCGARIGTEx M A2 4 54
i, SrHTIGHG IR AE B Ik J8 60 2 90 h i Rk 1
oL, VAR B TS g, Shif— 2 im s K
Il RAIF 5 2 1L L

1 ARE R

1.1 FWTHEBRXHEZRAR
1EH R RRNA-seq U ¥ £t F 28 H GTEx

5 % (https:/ /toil.xenahubs.net/download/GTEX _
phenotype.gz), dLi19 783, M rviifik iF # K ik
FEAR 8124 o PR IS BLHE (47161, B A .
HTseq-FPKM) K AH N Il K 55 6L T 2 A TCGA-GDC
;%(TEE:FEIX_X](https://portal.gdc.cancer.gov/) , Horp
IEEFEMLE], 5 GTExEHE FE 1E # A 5l G 4 B
IGHG L7E 1E # B Bk F1 A1 B 0 R 4l A bty 22 5 3k
ks BERTCGAKUE E P IE W FE & . KU KL BEVS
B <90 dy %, 44551 (4 0 & RNA-
se.q ik PR 2 35 HIOHRE I PR OB HEA T O B A 2243 B
(R1).

1.2 GSEA E&E

GSEA® —MIt B ik, al#E —4lke R a
S SE R TE IR A W22 RS Z B R B A G it
Z5 . EAVR T, ARG EE 5IGHG!
TR B A R — B PR %, @it
GSEAK [ B S IGHG1 4 5K IGHG 1417 1F &b
FEWEAEESS . BT EIT1 000 vk 3 N 41 HE
FYI LIIGHG LAY Rk K1 b Bl bRic . A
FRARPAE AN A — 1k & % PE 49> (normalized enrichment
score, NES)X 43R v & 45 (1) 38 i 17 HE Y . DA
INES|>1. FDR qff<0.25 HNOM P<0.05h % 7 H
GiitaEm L

1.3 FitF 4R
FHIR(v.3.6) A HAT G220 0o R

Wilcoxon*ﬁ%ﬁ]logistic@”ﬂ SATIGHGL SRR N &

Z I FR o N Cox[Hl JH FlKaplan-Meier J7 i 57


https://toil.xenahubs.net/download/GTEX_phenotype.gz
https://toil.xenahubs.net/download/GTEX_phenotype.gz
https://portal.gdc.cancer.gov/

GREERE ) -1 EE E TR ST B R R IB R BUR B BRBAX, 4 549

BT LE B IGHG 13818 S H A I PRAFAE (AF % L 0]
I R340 g K/ . R 2512 28 . m b i R AR
BOVRHEFERI SN . IGHG 123K O #E b iy Herp i
HE . P<0.0SHZESAGITFEE X,

RITCGAHEEHREBRBEEIRKRIFR
Table 1 Clinical features of melanoma patients in TCGA database
Il PRAFAE it (n=445) a8 EE /9
TSIy % 58 (35~88)
PES
e 168 37.75
5 277 6225
HAEDRES
Jears 207 47.09
T 238 5291
e A 733
0 6 1.49
I 77 19.15
11 130 32.34
III 169 42.04
v 20 4.98
T4
Tis 7 1.74
TO 23 5.72
T1 66 16.42
T2 76 1891
T3 88 21.89
T4 142 35.32
AL
931 400 95.01
R 21 4.99
N REAT L7
9314 221 55.67
PR
11~ 73 18.39
2~34> 49 12.34
=44 54 13.60

2 /R

2.1 IGHG1 EABREFHLARMRIEMD

GTExEUHE B T A8 wirft B 19 N 284 ik 2 1)
7 0004 7 KEFEAS , WA TR 44 42, LR34
RERE L. 104y X, 4. 24>k A Bk
MLV R A &, Jito 783 IEH FE ML . Al
HIRIE 7 gganatogram fllggpubr X 1 22 H IGHG 1 7£
NARIE B A 209 1 o3 A 338 00 A 3 1 (ET1A . 1B)
FAME (E1C), 4R En: IGHGIHH 7 A
MIERHSUREBEEhRIAEA 2R, fEIEW KK
hRB RN T HMAL S E .

22 BEBEBEEEAL IGHG! ERKRiE

TCGAKYE B 4 T 33 Mo iE 2K 1, JLif
9 736 MMM, Hrh A 726 M IEEFEAS, R
XA FHTCGABHE 1 HE 47 I8 5 1E H 58 2 18] 1) 43
BT 2 PRS00 3 800 M CR AT o 1 GTExEU S
JEWCEE 19 783153 1E H BEA 11 5 PR 2 3 I P 4
[ B}, TCGARMIGTExMY) ik & F s # 2 76 [ — A4~
pipeline_Fi‘I‘ﬁxLHﬂéE/‘J, K w ] P GTEXAITCGA
B B R TR A R BT LA

A GTEX M TCGARUE i IE# B2 KB &
b8 13 IEF AR S, H P GTEXEE 8124,
TCGAKUIE 1915 I At B2k H TCGAZUR & |
Fitazof, A5RFEW . SIEFEKMEE, IGHGI
R R B ORBhREP BT S, ZRAE50#
= X (P<0.001, [K2),

2.3 IGHG1 RiZ5IEKFREBFSHHME XM

AW I Hr T 445 B LA IGHG 1 % 15 54
ITCGAR MG ZFIFEA(K3). IGHGLIERIE SRR
S (P<o0.01) . MR R/NRIT 43 (P<0.01) 2 & AH
X5 i —Hlogisticlnl I 73 #7 /R IGHG 1R K 5 T4
W F M (P<0.01, #2),

2.4 £EWMES Cox 7

Kaplan-Meier /T8 B : IGHG 1AL B A
EHAE TG IGHGI RGN B O F B &M
JG2(P<0.01, Kl4), HHZER K ZHE Coxs 4l
WK IGHG 1R A & 52 i B 35 Tl J& A9 2 ~7 #t 0 4ig
FR[HR=0.9995 (0.9991~0.9999), P=0.0144], H
55005 ik 37 A G A DR 2 A G T4 ) Rk O 4 5 RS
TEML(£3, KS).



550

Ifi PR S B4k, 2022, 42(3) https://Icbl.csu.edu.cn

C
154 ¢ .
Y [ ]
L]
c : L]
kel .
2]
10
g ]
o
X
(0]
(0]
C
[0
8 SHH |
L]
0.

(T}
L T 1

—m—-..-on. e o
1

N;
5@ O S o S
. NS 9 N D <
TOLLITSLEILIIISLY
o/’ Cur & T K& TF

& oo 5

NS S § I3

Q?q; Qo @

E1IGHG17ZE MK IEE HA R FIRIE

> <IN ) D&
QSR EISS T2 sIT e &
LIPS LEESFT IS S
S IEIE ERSEIT ST
méqé\/ S & N4
QL. &9 N ,\Oél\s
? & & SRS
NEY ) SR

Figure 1 Anatomical profile of IGHG1 expression in normal human tissues
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Figure 2 Differential expression of IGHG1 in normal skin and skin cutaneous melanoma tissues
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Figure 3 Relationship between IGHG1 expression and clinical pathology
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Table 2 Relationship between IGHG1 expression and clinical factors by logistic regression analysis

Il REE 2= SR OR OR(L) OR(H) P
(B vs 12) 445 0.7730 0.5252 1.1355 0.1901
SRS (=585 vs <58%) 445 0.6899 0.4739 1.0021 0.0518
i PR 31
IvsI 207 2.6061 0.4787 19.6244 0.2853
MIvsI 246 1.0952 0.2056 8.1154 0.9181
IVvsI 97 3.0909 0.5863 22.7491 0.1999
T
T1vs TO 65 0.2600 0.0548 0.9217 0.0539
T2 vs TO 99 0.1350 0.0300 0.4348 0.0024
T3 vs TO 111 0.1370 0.0307 0.4354 0.0024
T4 vs TO 165 0.1111 0.0253 0.3426 0.0006
N7
N1 vs NO 294 1.4280 0.8402 2.4375 0.1887
N2 vs NO 275 2.3433 1.2431 4.5524 0.0097
N3 vs NO 270 1.3943 0.7643 2.5563 0.2786
M43 (M1 vs MO) 421 0.6031 0.2342 1.4630 0.2721
104 —— High expression
Low expression
08 IGHGI1 (P=2.312¢-05)
% 0.6 —
3 0.4 -
0.2
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T T T I T T T
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Figure 4 Effect of IGHG]1 expression on survival of skin cutaneous melanoma patients
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Table 3 Relationship between IGHG1 expression and survival in skin cutaneous melanoma patients by uni- and multi- Cox analysis

I A A Cox ZIECox
HR 95%CI P HR 95%CI P
W 1.2528 0.9081~1.728S 0.1698 1.0348 0.7437~1.4399 0.8391
PE 1.0234 0.7291~1.4363 0.8938 1.0208 0.7247~1.4380 0.9062
i R 5339 1.4662 1.2113~1.7746 0.0001 0.8772 0.6271~1.2272 0.4444
T 1.4386 1.2365~1.6739 <0.0001 1.4632 1.2340~1.7350 <0.0001
N4 1.4270 1.2182~1.6717 <0.0001 1.5757 1.2397~2.0027 0.0002
M 734 1.7371 0.7092~4.2548 0.2270 1.5981 0.5939~4.3007 0.3533
IGHG1 0.9994 0.9989~0.9998 0.0024 0.9995 0.9991~0.9999 0.0144
A Hazard ratio sard rati
* Gender 0854 ?2)12;1(%1;;13—1 436) —— ]chdcr ey TSET&;%‘?_ 1438) Hilid "

Mstage 0.227 1.737(0.709-4.255) ——=—— M stage 0.353  1.598(0.594-4.301)

N stage <0.001 1.427(1.218-1.672) - N stage <0.001 1.576(1.240-2.003) -

Tstage <0.001 1.439(1.236—-1.674) - Tstage <0.001 1.463(1.234—1.735) Ead

Stage  <0.001 1466(1211-1.775) = Stage  0.444 0877(0.627-1227) —*—

Age 0.170  1.253(0.908-1.728) ™ Age 0.839  1.035(0.744-1.440) —=—

IGHGI 0002 0.999(0.999-1.000) =« IGHGI 0014 0.999(0.999-1.000) =

0.5 1.0 2.0 40 0.5 1.0 2.0 40
Els BEFEE(A)FAZS EZE(B)Cox D M 7R E
Figure S Forest map of univariate (A) and multivariate (B) Cox analysis

R4 BEEEESN
Table 4 Gene set enrichment analysis
KEGGiii % NES NOM P value FDR g value
Chemokine Signaling Pathway 2.6343 <0.0001 <0.0001
NK Cell Mediated Cytotoxicity 2.6009 <0.0001 <0.0001
Cytokine Receptor Interaction 2.593 <0.0001 <0.0001
T Cell Receptor Signaling Pathway 2.5258 <0.0001 <0.0001
Jak Stat Signaling Pathway 2.483S <0.0001 <0.0001
Hematopoietic Cell Lineage 2.4814 <0.0001 <0.0001
Cell Adhesion Molecules (Cams) 2.4647 <0.0001 <0.0001
Toll Like Receptor Signaling Pathway 2.4569 <0.0001 <0.0001
Viral Myocarditis 2.4202 <0.0001 <0.0001
Leishmania Infection 2.403 <0.0001 <0.0001
GPI Anchor Biosynthesis -1.8502 0.0039 0.2449
Aminoacyl TRNA Biosynthesis -1.7946 0.0155 0.2195
RNA Polymeraserna -1.7666 0.0040 0.1874
Basal Transcription Factors -1.7242 0.018S 0.2047
Lysine Degradation -1.7171 0.0101 0.1724
Huntington’s Disease -1.7138 0.0204 0.1474
Spliceosome -1.7014 0.0271 0.1401
Nucleotide Excision Repair -1.6996 0.0179 0.1246
One Carbon Pool by Folate -1.6764 0.0173 0.1335
Pyrimidine Metabolism -1.6582 0.0242 0.1375

IGHGI 5 A 2 S5KFIBLL |NES| Hi+ A9 .

| NES | top ten pathways of IGHG1 high expression and the low expression group.
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Figure 6 Enrichment plots from gene set enrichment analysis: [NES| top ten pathways of IGHG1 high expression group
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