GRS 2 2R 2023 4F 12 145 38 %5 6 ] J Precis Med, December 2023, Vol.38, No.6 .

doi;10.13362/j.jpmed.202306014 X EHRS :2096-529X(2023)06-0525-05

R H A COL6A 1 R FEIRAKFE HHEZ X

s BEY KEEXE #FE¥E KBEE
(1 BOMHCREEBE XS TTPT BM 3410005 2 BRHIBEEBES —HUBEEBEARIORE: 3 AL B 40 DU BE BE ROT R
o RBEE R MR BB AR 5 AR X R B A I 2 S R R 2 S %)

[(HE] BH ETEWERFEFESTAERTRBEAL TS COL6AT EFMREIKFREEL, FiE B
Sefdi H GEO 4 % T 3 GSE16088.GSE21122 Ml GSE49972 ¥4 4 31 43 Br COL6A1~3 JEH (1 £ 35K, i
Kaplan-Meier A4 ££ Ml £k 53 $7 COL6A1~3 ﬁé@i%ibk%xa‘lﬁﬁ%%ﬁi‘ﬂﬁ%um SR GSVA % A 414124
fr COL6AT B K Y 3% ik /K 7 5 % 2% 40 Jfg 35 108 09 4 56 P i 47 Spearman 43 #7. R A LinkedOmics B4 73 #1 5
COLG6A1 KAy ILH R A ggstatsplot £ 20 #F COL6A1 1 COL6A2 KN B9 40 67k, 0 R #4449 Clus-
terProfiler f %} COL6A1 #:3Rk B # 17 GO Hifig & % 43 7 fl KEGG 3@ % 43 #. R H GSEA 43 17 R i 41 4
COLG6A1 LRI A M . miRNA RFLSEF THbR, R S EHALUM L, COL6AT HF 7 R 4 8
PRI 95 R o B4 L PR R S A BV R IAOK M E TS . BT R COL6AL BB 1 R R ik 58 22 1 Bk Ak
TR MGG 45 5 B A7 A 2 (X7 =6.37.4.57, P<<0.05) . P4 iz g 4 7 i /R COL6A 1 5 K 55 v M 20 M 2
I Z A A 25 IEAH G (- =0.280,P<C0.05) , HRIKGHEER Bm 5 COL6AL ik K W 35 1F A8 G 1 36 5 A
2 444 4>, 5 COL6A1 F£ik KT BFERMERIER 3 711 A~ (FDR<C0.05) ., XM s COL6A1 F1 COL6A2
FEH Z AR 3 IE A 56 (- =0.830,P<C0.05) . GO ZNRE R S 145 1 WoR W48 COL6AL SRR FH £
BS54 MMRESFAY¥ IR, GSEA SHidi R B /R S COL6AL HR ik I A B AE R 1Y 5 A fie 8 22 1Y B
#FRJE PRKCA,SRC.LYN,PRKAA1 #l PAKI; 5 % () miRNA #45% & miR-506, miR-200B, miR-200C , miR-429
Fl miR-330; T B N TR & VS ETS2_B.V$ AP1_C.V$PUI_Q6.V$RORAL_01 il VS APL_Q2, #ig
COL6Al HNERFMAL TR ERRS, LSRRI S5REEETWARBUSEVIMIE., COL6AL EF A v 5e1E R A
9o 1) — A M (L 1 T 48 b RS 7R (7R 9T 305

[REIRT P B VI BY s B PR 3K s A AR il s 8008 I L st 4% 2 s TH R AR 2% s TS s I i

[HE4S%ES] R730.262;R319.1 [XBkiRERB] A

EXPRESSION OF COL6A1 IN SARCOMA TISSUE AND ITS SIGNIFICANCE  HU Weiquan , ZHAO Qinfei » ZHU Longyu, HU
Suping, CHEN Fangfang  (Department of Joint Surgery, Ganzhou People’s Hospital, Ganzhou 341000, China)
[ABSTRACT] Objective To investigate the expression of COL6A1 in sarcoma tissue and its significance based on bioinfor-
matics analysis. Methods The GEO database was used to download the GSE16088, GSE21122, and GSE49972 datasets to ana-
lyze the expression level of COL6A1—3. The Kaplan-Meier survival curves were used to analyze the impact of the expression level
of COL6A1—3 on the prognosis of patients with sarcoma. A Spearman correlation analysis was performed using GSVA package to
investigate the correlation between the expression level of COL6A1 and immune cell infiltration. The LinkedOmics database was
used to analyze the genes co-expressed with COL6A 1, and the ggstatsplot package of R software was used to investigate the corre-
lation between COL6A 1 and COL6A2. The ClusterProfiler package of R software was used to perform GO functional enrichment
analysis and KEGG pathway analysis of the genes co-expressed with COL6A 1. The GSEA analysis was used to investigate the im-
portant kinase, miRNA, and transcription factor targets of the genes co-expressed with COL6A 1. Results Compared with nor-
mal tissue, there was a significant increase in the expression level of COL6A 1 in osteosarcoma, soft tissue sarcoma, and clear cell
sarcoma of the kidney. The survival analysis showed that the high expression of COL6A1 was associated with low overall survival
rate and di-sease-specific survival rate (X?=6,37,4.57.,P<C0.05). The immune cell infiltration analysis showed a significantly posi-
tive correlation between COL6A 1 and the level of neutrophil infiltration (+=0.280,P<C0.05). The co-expression analysis showed
that 2 444 genes were significantly positively correlated with the expression level of COL6A 1, while 3 711 genes were negatively
correlated with the expression level of COL6A1 (FDR<C0.05). The correlation analysis also showed a significantly positive correla-
tion between COL6A 1 and COL6A2 (r=0.830,P<C0.05). The GO functional enrichment analysis showed that the genes co-ex-
pressed with COL6A1 in sarcoma were mainly involved in the biological processes including immune cell infiltration. The GSEA

analysis showed that there were five most important kinase targets that interact with the genes co-expressed with COL6A1, i.e.,

PRKCA, SRC, LYN, PRKAAL, and PAK1; the important miRNA

(e B 43 ] 20237?8719; LfEiT B #4 ] 202371071‘1 targets were miR-506, miR-200B, miR-200C, miR-429, and miR-
[(E€MB] HEARPEIESLIH (82002233); TLIG4
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330, and the important transcription factor targets were V$ ETS2_

H (202311903) ,E%J‘I‘[Fﬁ}'ﬁ?ﬁ‘f’#ﬂ& HRI T H (202227DX7783) B, V$ AP1_C, V $ PUl_Q6, V $ RORA1 01, and V $ AP1_Q2.
(@ M4EH] Mi3755 . Email:longysh@163.com Conclusion In conclusion, the COL6A1 gene is highly expressed in
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sarcoma tissue, which is closely associated with the poor prognosis of patients with sarcoma. The COL6A 1 gene might serve as a

valuable prognostic indicator and a potential therapeutic target for sarcoma.

[KEY WORDS] Sarcoma; Collagen type VI ; Gene expression; Biomarkers; Databases, genetics; Computational biology;

Prognosis; Neoplasm invasiveness

PAVIRE e — b 18] 70 J50 of VAL %) S S0 e O T oORE B
WA A5 A LB R 21 %0, T A
AR R 1%, HATE %2 1 100 ZF0 R F Y
PR SR KB R AL BUA R R R . HRE
PR AR E TR YT T R BB FARYI L2297 A
JHCSTT % AR JLAR SR 8 35 97 80R B S OF A B
FaE, IERRE ACCOL6A) &5 M1 5 & G
i — 5L 3 A E B ZIKEE (ol a2 1 o3) 4 AL
EEEAMMEANERZ —), WS A B AR U
T8 BT g LA B i R g 45 e 4 40 COL6A 1
LN R AL O HLS o o s DDA O
{8 COL6A1 3K AE PR 98 21 20 v 9 2 55 7K 7 I FLAE
FABL 5 A AR B 408 . AW B e A
S EFEITEE BT COL6AL 3 K 75 R & 2k R &
UG rh AR B LA, R R R BRI R S
ARG . BRSSO

1 MREFE

1.1 GEO ##EAERF XA ABALR T COL6A1~
3 A B kA K

£ GEO %4 2 (https://www. ncbi. nlm. nih.
gov/geo/ ) FEHUIF T 4B AR EUE 4 GSE16088
AR 2 R BT AR GSE211220 Y 1B 57 IH 40 i 14 93
i M GSE499721 1y 54k I )y B, R R 1F
Limma ¥4 8048 pr ME AL S5 20 A i IR L 3R
SRR R 35 40 B AR ZH b COL6A1~3 JE[H
FIRkIK . RIJE A ZURNIE B H S 25 S R LA
Wilcoxon F%5, LA P<20.05 22 A it L.
1.2 ABARY COL6A1~3 AR AEKTS
Bk oy A SR 0 RLIF A 6 A8 K M AT

M TCGA # 45 )% (https://genome-cancer. uc-
sc.edu/) H T 2 AR 2H 21 L) R OE 2 AURE AR 1 5 SR
4 RNAseq Hodls #1E 0 A A58 . SR AT R A
M survival BEHTRIEA L h COL6A1~3 F:A 1
FIRIKF 5 B E A A AR JF i@ i survminer
A2 B 1 Kaplan-Meier (KM) 4 72 i1 0, 3
W4T Log-rank & 48, L P<C0.05 N3 HA S+
B, R GSVA @ 3t AR LU COL6AT
IR 23R 7K - 55 24 i o i 4 ™ 12 =2 ] B AH 56
P47 Spearman AR M4 HT, LA P<<0.05 N ER

HA G5 E X,
1.3 ABArPtE COL6AL & &k K H & 5 470
% COL6A1 #= COL6A2 M B & ik 6948 % P2 5 1

i i LinkedOmics £0#5 % (http: //www.linke-
domics. org/login. php)"™ M W AH R Y 5
COL6A1 £ 75 AH 5 PE 1Y HoAth 22 5 3K 3k 9 & A, B]
COL6A1 ByFLFIR T, 43 B 45 A DL Bz R b #H ¢ &
B, i R ggstatsplot 43 %) 1A 98 2 21
1 COL6AT A1 COL6A2 3 [H 3 35 i A 56 #: ot 17
Spearman 437 #7, LA P<C0.05 HZERHHITHE X,
1.4 HHBALRFT COL6AL kXA RH GO T4k
% £ 2 F2 KEGG 8 % 5 #7

di ] R 8 clusterProfiler 4% 5 COL6A 1
HRBERNIAT GO Tkt s %40 f1 KEGG i %
DA TR
1.5 ABAn L P COL6AL &k A H 6o,
miRNA & # F R T e i7 45 47

FE 5y F B¢ AE BCHE PR Y oh U ) GSEA 43 #r
COLG6A 1 FL3R3K KL PF (9 LG . miRNA K 5% 5% P+
FOAR , 5 90 AR i 2 50 B AR AR I R (FDR) <<0.05, H.
HEAT T 500 B,

2 % ES

2.1 RRBEAEAARBAL P COL6A1~3 AR &
kK

GEO BHE sy r 4 R B, 5 IEH A 2UM H,
B AR A SRR AL 2 COL6A1~3 %
PKIK 1 B T (1 =2.68~7.98, P <C0.05), & &
BH 40 i Y R 4 405 vh COL6A1 LL B2 COL6A2 JE A
() kKB IR B 2 T (1 =2.95,2.80, P <<0.05),
COL6A3 FRik/K VT % %7 (P>0.05),
22 HWHMAEP COL6AL~3 ARAWMEARKRTS
TRG 84 48 & Pk o Hr

KM A £7 #2850 B 45 50 8o, R 41 812
COL6A1 KR KB K5 B H B B EAFFEOD
FUG IR 5 S AR A7 R (DSS) A 52 (X =6.37.4.57, P <<
0.05), FEULE 1A . B; I A 4144 COL6A2 LI K
COL6A3 i 2ik 5B &M OS Fil DSS JC i # #
Kk (P>0.05),
23 HWHMLEF COL6Al ARMEAEKTL &%



AEMEEE IR AR 2023 4F 12 A4 38 45 6 W] J Precis Med, December 2023, Vol.38, No.6 . 527 .

4m 6L 3 I 69 A8 K bk
GSVA 4 B4 S on IR 44U COL6AL
I PR B R Tk 7K 5 A v 4 e LR B PE T 4 2 A
LR S MR 240 M 32 1 A AE B IEAH OC (r = 0.240 ~
0.280,P<20.05),
24 MBMLRTYE COL6AL kKA LR AR
COLG6A1 4= COL6A2 % B & ik #9548 % M5 H7
£ LinkedOmics B4 P v, 43 A AR 20 404 v
5 COL6A1 L RIRMER G, i R BoR, 5
COLG6A1 Fih/KFEFEEMKEHIEN 2 444 4~ 5
COLG6A1 RiLK VB EFEAMKWENAF 3 711 1
(FDR<20.05) ./l 2A B 5l /8 T5 COL6A1 &
B4 2 TE R G A ST 50 AN Hohar ek
N T B RINEEN RN R IBERN ., R &AW
ggstatsplot Al — 2L 43 B 45 R s, I H 2104
COL6A1 Fl COL6A2 )ik 5 2 1A Xt - =
0.830,P<C0.05),
25 ABARTLE COLEAL 3
. 'F & 5 # F2 KEGG 18 % 5 7
GO UfigdE E Mg R n, 5 COL6AT MK
14y e 3 8 5k PR 2 A0 F 28 Ml i i 28 O 40 Y R R 4
JfL- 356 T e A oy TR, R E S S Z A0 AE R N F
i e PR 4 AR A S 00 S g SN PR 4 i 2 5 Y

k£ ERZERG GO

A G S 0 A A W) 2 B . KEGG 3l % 73 #7 45

AR X SERE N AR PISK-Ake 5 5l A FL
Sk 88 T SRR B 22 0O TG 1A 32 MR LA T A
MAPK {55 i i 5 4€

2.6 MBARY P COLOAL 3k & ik A A o

miRNA & 3% 3 B F ¥e 47 0 47

WAL 5 COL6A1 kI N ) GSEA
IR B8, 5 COL6A1 $h3 3k 5 A HAE FH i
5 A e B B SO P AR & PRKCA LSRC.LYN,PR-
KAA1 1 PAK1; # %A miRNA 45 & miR-506,
miR-200B. miR-200C . miR-429 fl miR-330; & & §%
SEHFHARE VSETS2 B.VS$APL C.V$PUL_
Q6.V$RORA1L_01 f1 V$ AP1_Q2.

A 10K B 10hk
1 —RFIAA k —{RRAA
—BRiaA —ARIEE
08 | 08 |
w w2
wn
< a
06 |
06
i
‘ ++ + +
04 F
04
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

AR (¢/d) EAEI A (¢/d)
A BB RS R COL6AL 3K 3k K F 58 FH M 0S,
DSS 1 KM A= 77 i 28
E1 HWEALT COL6ALl EEMRIEKESEEMEHNEXM

AR 1 B
LIL R T TAIT TR | nim I BLIn ]l I MYEF2
o I n | 11 ggleﬁz U gl B R R il S
| LiAl o
I 1 {/] | I | l PARC P IR '] 1A P 1 Iy 1 1 PARDES
| | ‘ com | m ] R R | AU (U TR it Hi 1| sz
11 1 1l ol I h 1 ! g | I 00c24
H 1 1 I I ! I Y 552 1 ‘ 1 sl | LRI s LU R | Tursrz
il 1 III oLsz n [ IR TRE P IS W 1 11 L
Il 1LY F 1 ||| 1 | I Ll I 1 [l oo
n 1 II coLsu 1} | |l alfarei] o | | | ‘ SPTEN4
1 1 1 |x 1] II L] 1 III 1 Y I i | 35
l lw\ 1 III | | .‘ 1 | | COLAz I | 1 | nia II‘H L I 1 i 11T, ‘I v Wi g:::vzs
| 1 | ! Iu i || I | & mun I 1 w||H L 1 i u Lkt SROINI
I | |I l | I | 1 !Il | | 1l i | caTsPeRz
| iy ,I ! L Al 'l 1 L MOHIB
| I | I I | | ] CERCAM ! i I I | | 1| I l U g CSPGS
it | ] LEPRET i | bl IRIL1 || AsaT
| u P14 | il AR [} 1 2NF2s
I I 1 | l I | |H| | || cozre  Z-Score Group I‘II I |I l i} I'l [} JIe 1 ‘ 1 RMNDSS
L8] I i | | ll II KDELR3 - MM I ! I Hi I 158 4] | || 2NF620
111 ]| | EHD2 ->3 2 | e | 11} 1l i L 1] cuors
1l T s S 10y ‘ | I posT ul|n [ll IHI I 11 | 1 i
I I il h il | 1 i | | | g osGEPL
' I ! ! I | |I ‘ It 1 1 1 i !
L AU TR TR e ||1 (Ll 1 |
| I I ‘ III H | l II I I II | lE i “ ' Qgéﬁfw - | I Pt | III “ l i ‘ I | | f,w';“‘sa
[t i[5 fhn [0 1| Gouzar I<73 |‘ i (b i R | il
" II' ! ‘ bt o | 1 III i1 I III l I | | aurzsng I i I 1 I! I W JIE 1 | zsin%g
| l | | | IIOLFMLZE i) | 1 ll ll A LR | A 1] IIJ_ I 01| RIMKLA
iw I | | 17685 | 1L Tl H | LR TR RN | | 1B siceas
| I 1 I ANGP L2 I | I ! LR 287888
I 1 ” IR N I I IIIII FAM1298 1]II ] I H Nyl I I 1] I | | 2ZNF397
I ULl 1l coLsA3 | 1 | | I ‘ ! I Ticos
11 i 10 i | n II 1 ‘ | o s L W E | sLC24As
il ol I 11 1 il SURFa III ‘ n| 0L R Iy 1T onca
H el 5 Wi 'Iuw ‘I " II| | n I} Gieaess ! ” “|“|'I Ia Mk I o e e T P | Hren e
ISR ||| I LRTE a1 i i TIMP2 } R T b TR R ] N 1 CoHt
| g H il |1 W |‘ | | I|||l R ok, | 1’ :‘ AR ! Jay il 1 I goicass
4 | |
L] I i U | | I‘ll l VEGFC 1y I LLARR 1 1l L yih il it s
| 00 )[R | | I II I I R LB PLav !I I 118 I | 1 1 11} 1 | ATP6VOE2
] iy I I I | | N LRRC15 11y | ||| 1 Y | ¥ e III 2ZNFs29
| L III | il | iR || 1| | W] poFut2 I u I 1 I I ¥ ) !I | 100 LOC144571
Uik ’ IIII I/ II i) Fod™ b bl o Sy se i II i ! it ' (TR R [Il 1) M’
I | 1] | 1
1 1| M Il AT P O i 5 Ll [l (| 1| (i | Wt 10T Ephxe

A:5 COL6AL IEA KM HT 50 A IEFAE LB 5 COL6A1 FubH &M RT 50 45 B A
B2 5 COL6A1 £EFRZERMED

3% it

PALJRE S A X 5 L Y S SO A P R L SR SR T
HME L BT IT O vk BB e TR VIR i
JERLYT R TS AR 22 R V) F A
BT VR K 19 23 1 BIL R 42 4 A 80 1S FA
g LS

COLG6A1 A MEshHy b i) R 7 FE I JL-F A7 7
THLUR N B9 i AT 45 46 4 204 b LUAERR 41 2110 58 B

Y BFIE R . M 4 b COL6AL W& 3k
5 i i R AR Y, COL6AL v gk R M Z 5

Z Tl o JeA 200 L F) R RS (R R AN RS 1 R L b
77 50 B 40 i 2R P COL 6A 1T 3 R Rk DA 5 45 3 5
JK-STAT #4240 il 7 51 B 40 g 9 34 56 . H A



. 528 WEUEE 2K 2023 4F 12 H 4 38 #5545 6 ] ] Precis Med, December 2023, Vol.38, No.6

KT COL6AT 78 R AL 4L rb (1 2 36 1 0 S HLAE
BLA AT A8

B FE Sei i 78 GEO %4l % 19 GSE16088 .
GSE21122 fil GSE49972 48 £& v XF P98 41 8L A IE
WAL COL6A1~3 3N LR IATE R,
G ER . 5 IE W AU . COL6AT 3 N7 8 A
S R PR IR R o W A PR R AR A A rp ) 3R GR
KFP¥RET . F— KM AF ML s B,
WAL COL6A1 FEH Rk B &, W5 3
%, UL EZEREN,COL6A T T RELE N IR 1Y & 2 &
Jerh A AR

Fit—4 T COL6AT 35363k 3 K 78 A
AR AL A BT R A 41 COL6A 1 HL3k ik
FEHHEAT T GO e s £ 4007 Ml KEGG 3 #% 73 17 .
GO UIRE B EMa R U /R ARALH COL6AL
IRGRIL N FE S 5 2 0 M A8 Y0 )i b R
20 LAY T 1 G 58 L R 2 2 5 R 9 Ak G g
R B G R L G A IR Y A DG o T TR R
LU, A COL6AT B 1 £ 35 KF 5
7 240 6 ) A0 32 KT 22 (B AR A S A G X R
B COL6A 1 33K 0] A 32 238 8 5% mil A 788 o4 34 b5 o
R G 3 32 T R MR 4T A 40 B R T L i
i) £ 3 A TS AAE A7 . AR 25 B JLAE L Ok iR 2
R IE 5 22 W B0 952 22 8 1 I e 1) 42 o R g g b i o R
FIMEFY L GRET AE R R R A B, i an
20 0 fii 98 DA B R R IR YT M PR 1R T O N4
SRR 5T 45 BT ARG AR 1Y e R IR YT A —
B X, A, ABFE KEGG 38 50 8 B8, g
A COL6A1 LA N 2 H £ T PISK-Akt
155 38 % N FL 3k 8 0 7 B e | b 48 T T M L AR 32
PAH AR DL & MAPK 5 538 [ o, [ I 3k 4 R [R]
FRIKF- AR Ak T iR 5 R I kA R TR B E B
KRR,

AWt ik GSEA 7304 R 4 2 h COL6A1
R IR LR B B A . miRNA K 5% 5% R 7 H0 AR
PLitk— 4878 COL6AT 16 R W /R FH ML . A
W gE R BN, 5 COL6A1 43 1k 5L A 1. AF FH Y
5 A H B A IO S0 bR & PRKCA L SRC,LYN,PR-
KAAL,fl PAKT; 2 miRNA R & miR-506,
miR-200B. miR-200C . miR-429 F1 miR-330; & % %
SN TFEFRE VSETS2_B. VS APL_C.V $PUL_
Q6. V$RORAT_01 F1 V $ AP1_Q2, 4RIl ixX 468
fitf \iRNA K55 56 7 0 2 L L 2 2% 5 22t
— S R AIE, DL i RIR T IR A S, B

% LinkedOmics 4 & 119 4t 22 35 43 BF DL K2 R #1044
ggstatsplot £ 1Y A & M 43 7 3 3£ Bl COL6A1 Fi
COL6A2 Z a5 i 2 IEAHE, COL6A FET L bt 2
V] 1) AH B AR FH B FE BRI 3 F L ATy A e i — 2
5% .

2% bR L A 5 A G 4 22 A B Y b
SR RNA T 04 2817 248 A5 B2 e B d s
COLG6A 1 B:K7E R 41 21 vh 1o 3 & %3k, COL6A 1
SR R FR Ak 5 R R R )OS % DDA oG
COL6A1 FIfEJe: IR 1 — A U (5 1 15 48 b A1
TETEM IR YT RO A AR SR R o R AR A TS AR
I7 AR A S B N B AR B

EEFR HE BT CITF 2 TR SOh: iHe B K,
REEBARE R F S5 TR TGS, A 1F& B 5%
IR R A% 30, B A IAETE M 25 vh 2

[ %30k ]

[1] HUIJ Y C. Epidemiology and etiology of sarcomas[]J]. Surg
Clin N Am, 2016,96(5):901-914.

[2] GRONCHI A, MIAH A B, DEI TOS A P, et al. Soft tissue
and visceral sarcomas: ESMO-EURACAN-GENTURIS Clini-
cal Practice Guidelines for diagnosis, treatment and follow-up
[I]. Ann Oncol, 2021,32(11):1348-1365.

[3] STRAUSS S J, FREZZA A M, ABECASSIS N, et al. Bone
sarcomas: ESMO-EURACAN-GENTURIS-ERN PaedCan Cli-
nical Practice Guideline for diagnosis, treatment and follow-up
[JJ. Ann Oncol, 2021,32(12):1520-1536.

[4] SUEHARA Y, ALEX D, BOWMAN A, et al. Clinical ge-
nomic sequencing of pediatric and adult osteosarcoma reveals
distinct molecular subsets with potentially targetable altera-
tions[ J]. Clin Cancer Res, 2019,25(21) :6346-6356.

[5] SATO T, TAKANO R, TOKUNAKA K, et al. Type VI col-
lagen al chain polypeptide in non-triple helical form is an alter-
native gene product of COL6A1[]]. J Biochem, 2018,164(2) :
173-181.

[6] HOU T, TONG C J, KAZOBINKA G, et al. Expression of
COLG6A1 predicts prognosis in cervical cancer patients[]J]. Am
J Transl Res, 2016,8(6) :2838-2844.

[7] ZHU Y P, WAN F N, SHEN Y J. et al. Reactive stroma
component COLG6A1 is upregulated in castration-resistant
prostate cancer and promotes tumor growth[ J]. Oncotarget.
2015,6(16) :14488-14496.

[8] CHIUK H, CHANG Y H, WU Y S, et al. Quantitative se-
cretome analysis reveals that COL6A1 is a metastasis-associa-
ted protein using stacking gel-aided purification combined with
{TRAQ labeling[]]. J Proteome Res, 2011,10(3):1110-1125.

[9] OWUSU-ANSAH K G, SONG G Y, CHEN R G, et al.

COL6A1 promotes metastasis and predicts poor prognosis in



KR 22 2% 55 2023 4F 12 55 38 %5 6 ] ] Precis Med, December 2023, Vol.38, No.6 . 529 .

L1o]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

patients with pancreatic cancer[ ]J]. Int J Oncol, 2019.55(2)
391-404.

PAOLONI M, DAVIS S, LANA, et al. Canine tumor cross-
species genomics uncovers targets linked to osteosarcoma pro-
gression[ ] ]. BMC Genomics, 2009,10:625.

BARRETINA J, TAYLOR B S, BANERJI S. et al. Subtype-
specific genomic alterations define new targets for soft-tissue
sarcoma therapy[]]. Nat Genet, 2010,42(8):715-721.
KARLSSON J, HOLMQUIST MENGELBIER L. CIORNEI
C D, et al. Clear cell sarcoma of the kidney demonstrates an
embryonic signature indicative of a primitive nephrogenic ori-
gin[ J]. Genes Chromosomes Cancer, 2014,53(5):381-391.
LIU J F, LICHTENBERG T, HOADLEY K A, et al. An in-
tegrated TCGA pan-cancer clinical data resource to drive high-
quality survival outcome analytics[J]. Cell, 2018,173(2) :400-
416.

HANZELMANN S, CASTELO R. GUINNEY J. GSVA.
Gene set variation analysis for microarray and RNA-seq data
[J]. BMC Bioinformatics, 2013,14.7.

BINDEA G, MLECNIK B, TOSOLINI M, et al. Spatiotem-
poral dynamics of intratumoral immune cells reveal the im-
mune landscape in human cancer[J]. Immunity, 2013,39(4)
782-795.

VASAIKAR S V, STRAUB P, WANG J, et al. LinkedO-
mics: Analyzing multi-omics data within and across 32 cancer
types[J]. Nucleic Acids Res, 2018,46(D1) :D956-D963.

YU G C, WANG L G, HAN Y Y, et al. clusterProfiler: An
R package for comparing biological themes among gene clus-

ters[J]. OMICS, 2012,16(5) :284-287.

(18]

(191

[20]

[21]

[22]

[23]

[24]

LIBERZON A, SUBRAMANIAN A, PINCHBACK R, et al.
Molecular signatures database (MSigDB) 3.0[J]. Bioinforma-
tics, 2011,27(12) :1739-1740.

BRAUN A C, DE MELLO C A L, CORASSA M, et al. EG-
FR expression in circulating tumor cells from high-grade meta-
static soft tissue sarcomas[ ]J]. Cancer Biol Ther, 2018,19(6) :
454-460.

LI XY, WANG G Y, CAI Z D, et al. Immunotherapeutic
strategies for sarcoma: Current perspectives[ J]. Am J Transl
Res, 2020,12(12) :7693-7701.

FUJITA A, SATO J R, FESTA F, et al. Identification of
COLG6AL1 as a differentially expressed gene in human astrocyto-
mas[ J]. Genet Mol Res. 2008.7(2):371-378.

JIAN Z Y, CHENG T, ZHANG Z H, et al. Glycemic varia-
bility promotes both local invasion and metastatic colonization
by pancreatic ductal adenocarcinomal ]J]. Cell Mol Gastroen-
terol Hepatol, 2018,6(4):429-449.
WHITTLE M C, IZERADJENE K, RANI P G, et al
RUNX3 controls a metastatic switch in pancreatic ductal ade-
nocarcinomal J |. Cell, 2015,161(6) :1345-1360.

BUQUE A, BLOY N, PEREZ-LANZON M, et al. Immuno-
prophylactic and immunotherapeutic control of hormone recep-
tor-positive breast cancer [ J]. Nat Commun, 2020, 11(1):
3819.

ZHU X H, LI K, LIU G C, et al. Microbial metabolite buty-
rate promotes anti-PD-1 antitumor efficacy by modulating T
cell receptor signaling of cytotoxic CD8 T cell[J]. Gut Mi-
crobes, 2023,15(2):2249143.

CRSUsh . Bk i)

(EBF 524 7O

[17]

[18]

(191

[20]

[21]

NAM M C Y, MENESES A L, BYRNE C D, et al. An expe-
rimental series investigating the effects of hyperinsulinemic eu-
glycemia on myocardial blood flow reserve in healthy indivi-
duals and on myocardial perfusion defect size following ST-seg-
ment elevation myocardial infarction[]J]. ] Am Soc Echocardio-
gr, 2020,33(7):868-877.

SHAHID M, ZARIF HM A, FARID M S, et al. Prognostic
value of hyperglycemia on admission on in-hospital outcomes in
patients presenting with ST-elevation myocardial infarction[ ] ].
Cureus, 2020,12(2) :e7024.

AZHAR A, GILLANI S W, MOHIUDDIN G, et al. A sys-
tematic review on clinical implication of continuous glucose
monitoring in diabetes management[J]. J Pharm Bioallied Sci,
2020,12(2):102-111.

BT, B AW A0 A5 Jf T2DM B #4T PCLS
KM MACE SR BN (H LD, 09 Fis 5. N5Ed ERER
2, 2016.

PATOULIAS DI, BOULMPOU A, TEPERIKIDIS E, et al.
Cardiovascular efficacy and safety of dipeptidyl peptidase-4 in-
hibitors: A meta-analysis of cardiovascular outcome trials[ J].

World J Cardiol, 2021,13(10):585-592.

[22]

[23]

[24]

[25]

[26]

XIE Q, HUANG J, ZHU K, et al. Percutaneous coronary in-
tervention versus coronary artery bypass grafting in patients
with coronary heart disease and type 2 diabetes mellitus: Cu-
mulative meta-analysis[ J|. Clin Cardiol, 2021,44(7) :899-906.
CHERNEY DZI, REPETTO E, WHEELER DC, et al. Im-
pact of cardio-renal-metabolic comorbidities on cardiovascular
outcomes and mortality in type 2 diabetes mellitus[J]. Am J
Nephrol, 2020,51(1):74-82.

KONIG M, RIDDLE MC, COLHOUN HM, et al. Exploring
potential mediators of the cardiovascular benefit of dulaglutide
in type 2 diabetes patients in REWIND []J]. Cardiovasc Diabe-
tol, 2021,20(1) :194.

SUN B, HE F Z, GAO Y C, et al. Prognostic impact of visit-
to-visit glycemic variability on the risks of major adverse car-
diovascular outcomes and hypoglycemia in patients with diffe-
rent glycemic control and type 2 diabetes[ J]. Endocrine, 2019,
64(3):536-543.

BESCH G, PILI-FFLOURY S, MOREL C, et al. Impact of
post-procedural glycemic variability on cardiovascular morbidi-
ty and mortality after transcatheter aortic valve implantation:
A post hoc cohort analysis[ ]J]. Cardiovasc Diabetol, 2019,18

(1).27. (KX BB RS HER)



