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ANGPT1 #0 TEK £ 0a A X3t BHIZE 25

FEEER D, XIESEY, 24 #k D, skde
(W#FHRBEAKRFEAMESFRE, 5EKFT 2 830017;
D)IBIFT Ry TFAMFELELET, LEKF #HE  830017)

(FBE] HY  WITIm & 4 & 1 (angiopoietins—1, ANGPT1) K HAZfKTEK (tyrosine kinase ) 7E 12 J8 H1 A 335 |
G M i i i i 6 . J5i: W TIMER2.0. Kaplan—Meier plotter, UALCAN %2443 %2434 ANGPT1 } TEK
b aFIs . )G, FAH SangerBox3.0 M R #BA44538F ANGPT1 ., TEK 5 28748 £ faf (tumor mutation burden,
TMB). 2 AT (microsatellite instability, MSI), K & (immune checkpoint, ICP). iR AH M ;
i ] String 2 . GO 5 KEGG AT 425 ANGPTL Al TEK M SCE H SFTTl i . &5%% ANGPT1 Al TEK
TEZ B R E B (P< 0.05), ANGPTL, TEK RFXEETEAR (P<0.05), ANGPT1 Hl TEK #)KikKF-
5 E A ME . BER I LR . FUIRE I M SR IR R4 A OC (P<0.05). ANGPT1., TEK ik 58 i
TMB, MSI, ICP {3 (P<0.05), H5HEREIEFM I (P<0.05), 5 ANGPTI #1 TEK 3¢ &% VIR A GRB2.
PIK3R1, EGFR %, +% %5 Grb2-EGFR. ERBB3: ERBB2, Shc-EGFR 4558 & WA 54 1Y A= ¥ 24 i3 A2 M BE
FZW I ExbB F5 K. &5 ANGPT1 M TEK Al figi# it ErbB {5 5@ B Mg K AE KRR ESA/EH, A2
A 22 R RE TS LR I R TS A7 2 o

(%4171 ANGPTI; TEK; 241 RiIES
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Pan-Cancer Analysis for the Effects of ANGPT1 and
TEK on Human Tumor Progression

DU Guoqing ", LIU Zhigin ', LI Yao ", SHI Yonghua "%
(1) School of Basic Medical Sciences, Xinjiang Medical University, Urumgqi Xinjiang 830017
2) Xinjiang Key Laboratory of Molecular Biology for Endemic Dieases ,
Urumgqi Xinjiang 830017, China)

[ Abstract] Objective  To probe the expression level, prognostic value, and immune invasion of
angipoietin—1 (ANGPT1)and its receptor tyrosine kinase (TEK)in pan—cancer. Methods ~ TIMER2.0, Kaplan—
Meier plotter and UALCAN etc. databases were used to analyze the expression, prognostic value of ANGPT1 and
TEK in various types of tumors. SangerBox 3.0 and R software were used to analyze the relationship between
ANGPT1 and TEK tumor mutational burden (TMB), microsatellite instability (MSI), immune checkpoint (ICP)
and immune cell infiltration. String database, GO and KEGG analysis were used to identify proteins and regulatory
pathways related to ANGPT1 and TEK. Results ~ ANGPT1 and TEK showed low expression in most tumors ( P <
0.05). Patients with low expression of ANGPT1 and TEK had a worse prognosis (P < 0.05). The expression levels of
ANGPT1 and TEK were correlated with the clinical stages of clear cell renal carcinoma, bladder urothelial
carcinoma, and invasive breast carcinoma ( P < 0.05) . The expression of ANGPT1 and TEK was significantly

correlated with TMB, MSI and ICP in various tumors ( P < 0.05), and was significantly positively correlated with
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immune invasion (P < 0.05). The genes were closely related to ANGPT1 and TEK include GRB2, PIK3R1, EGFR,
etc., which were mainly involved in a series of biological processes and functions related to Grb2-EGFR,
ERBB3:ERBB2, Shc-EGFR and other complexes, mainly involved ErbB signaling pathway. Conclusion

ANGPT1 and TEK may play an important role in tumorigenesis and development through the ErbB signaling pathway,

and are expected to be potential clinical prognostic markers for various types of cancer.

[ Key words] ANGPT1; TEK; Pan—cancer analysis; The R Programming Language

TEIE SR AT R A A R G R
gt HERE S A AR NOCRED], ik, B
SR 550 A A BRORE O B A AL, BRE AR B
B0 A A e I R o TE IR I it
FErb, 5 A WA G R A I N AR R
- (vascular endothelial growth factor, VEGF). FEX4:
£ A F3Z A& (epidermal growth factor receptor, EGFR),
M ZE( angiopoietin, ANGPT) &: 24 Hdfin
B N R R W R AL 0 32 A4 (tyrosine kinase,
TEK) £ 48 & N EAE IR TT R 25T & b | 4 G
AUREART . TEK J R 4 it 1Y) 1% 22 R 25 11 i -2
(tyrosine—protein kinase receptor—2, Tie2) 7F Ifil & £&
EMEPEZOAEN . TEAZRY, A 3 FEHY Tie2
Bcfk, BP ANGPTI., ANGPT2 f1 ANGPT4, JHrf
VB —Fh 43 W YA 148 AR LK 7, ANGPT1 J2 &
BETE N R A 1 3R 38 B 1 S R TG 52 /K Tie 2 YR
SRICAR, RIS & & AR Bl PR 2 pe e A
ANGPT1 BEfS 5 L4 N 40 Tie2 ZAKZ5 &, At
T PN B 200 b 5 ] LR o A 5 B AH AR, 4
il B 2B A Y AR T, RS I, ANGPTI
TE R K A K SR 2 i W A- il . BIFSEHE Y, 78
BB, ANGPT1 Rk, I ek i 48 A=
KRR TH S MR, TERE R VESS I S L
JEH, ANGPTL 755 39 5 1M 48 A5 2 PE R DI RE
AT 400 ) o A R e AR R A 02 iR
TR W FERI, ANGPT1 By FR kK B8R, H
S5k E 55 R A TNM 43 #1 (tumor node metastasis
classification) 5 71 A ¢ 31, ANGPT1 X i 83 1 4%
RGEHY AR AT BB At TR 2R By g . b
A Tie2 BYFRIKFEE BAMETE ANGPT1 HYA R4 1
FEAESEAR 22 504 Tie2 A p iR 125 PN 1z 40 it
FKik, WA RIA T MR A S by A AR A . SC
HRARGE, TR P 363k Tie2 MUBARZ AN IS 5 e A=
KT, XS I A LR P RE I G R 3A Tie2 1Y
DA 12 240 L R ERLAS 248 L g ot A8 A b A HEAE I
BB, ANGPT/TEK % 4t 78 i vh i 4 F &
HALHFNENERE , ERRAIRD]

FAT, T ANGPT/TEK 7& i o 19 & Gi bk
KEAE BT AR I HGE . AR, V& ReH

ST ANGPTI/TEK 3 PK 78 Z2 R i i v 4 22 41 2
B, s T ANGPTUTEK k. %% &
HEWERER, VIEH ANGPT/TEK 3 K 78 fif
Jo R M R R o R ) S B AR K R BE A R YT
ML

1 #ARS5AHE

L1 BERER

Xf ANGPT1 I TEK AT 2 Gtz I 73 Hr Bl
N IR R Y R R IR 25K A The Cancer Gen—
ome Atlas (https://portal.gdc.cancer.gov/) 1 GTEx %4
P ( h’[’[p://Commonfund.nih.gOV/G'I‘EX/)O
1.2 EERERRIESHT

{ifi FH TIMER2.0 ( http://timer.cistrome.org/) YT
JEEBEFE Cancer Exploration #47 ANGPT1 #1 TEK 7E
2 VL OE AR EAKEEL b, 135
ANGPT1 Il TEK 132 Ji L K IE 4 U ik 22 57
Bl X 4E TIMER £idfe 22 ik 2 40305 1E % 412U
M, I GEPIA2 04k P b 47 5 DX 25 55 03 i #b
7o, Uk4h, i GEPTA2 43 ANGPTI Al TEK 7E
I I RS R R IB T L
1.3 EREMEZEARREST

ffi F§ UALCAN ( http://ualcan.path.uab.edu/
analysisprot.html) £ & J%2 3% £ TCGA #17 ANGPT1
1 TEK 7532 9 DL S 0E 5 A v i) K3k 22 700 o
WK A 5 K 3 (human protein atlas, HPA)%{
P& £ ( https://www.proteinatlas.org) ¥ 2 ANGPTI .
TEK FEHETEM . AF. B, FLUR . dEm PRk
B, 153020 ZURNE R s A
14 EHFEWESH

i 1 Kaplan—Meier plotter ( https://kmplot.com/
analysis/) 04 FEmRNA (RNA-seq) 1 B4 72 98 53 BT A
B d B A (overall survival, 0S). LHE %
A T B ( relapse—free survival, RFS) 43 #1 ANGPT]1
A TEK FIRXS 21 R AE T A5 o
1.5 ERE&ESH

Jib 988 25 7% 471 ff (tumor mutational burden, TMB)
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AL TR AT E P (microsatellite instability, MSI)
Y4y 2 S AT b R A B rh R i Y O R WA
B, IR A (immune checkpoint, ICP)J&7E
IR 8 AR SR e b AR SRR T 52 Y T A
Z—o flTEL TCGA 4387 T. A SangerBox3.0 (ht-
tp://sangerbox.com/tool.html), #5¢ ANGPTI1, TEK
Fik 5 TMB, MSI. ICP Z[AIMYCFR, AHEHHT
*H Spearman PR
1.6 SERIESH

M UCSC (https://xenabrowser.net/) 5045 & T
TCGA TARGET GTEx ( PANCAN, N=19131, G=
60499) iz fr K £, A EEH ANGPT #l TEK £
BREA TP R R . RERIE TR R B4
ESTIMATE 42, M43 [N 32 3k T3 45 2 o v
ANEEAS 1Y JE 5 PE49 (stromal score ) LA PEAS i eg 2H 21
TP 5T 40 B IR 3 K P . SR9% PF- 43 (immune score)
DAV s 20 21 b ) S 2 20 I IR K P, DL 2
AR EORT N B A 2 PPAG 73 %K (estimate score) F T #E
VT iR i B A i Vi 4 M B 43 B R R
I0BR A1 Timer J5 3%, MRYEZE H 30K PEAl £ 38
PR B REAS A B 4000 . CD4 T 241, CD8 T 4
L. PRI . ELEANAG . RISSIRANAEIRIE L
1.7 EBHEEEANES T

i5d STRING (string—db.org) BdEZEFRIFANGPT1
5 TEK W8 U BEAE IR 2% o 7212 8048 FE Mul-
tiple protein fij A ANGPTI 55 TEK, #JF k1% &
4 “Homo sapiens” , HAMIEARREWNT . F3h
LR A T T & N i O G R R 3
(0.400), %1 7R (14 fe KA H. g B 52 2 15 A
i 50 A2 EAK . PrAs s ] Cytoscape #1144
£ PPT R4S, K2R nf AL .
1.8 EEEREESW

M DAVID Chttps://david.nciferf.gov/summary.jsp)
B Eh AR B EAE RN, AR E 5
Cluster Profiler £ X JIr 15 84 £ 47 i B AL 28 .
J SangerBox3.0 V- &5 & H 40 Hr [l et s T A,
221l 4 W) 35 B2 (biological process , BP). 4 FIIHE
( molecular function, MF ) 5 40 )2 20 43 ( cellular
component , CC) LK, B P< 0.05 45 Bl
T AT excel RMEHYHST . T A UK R Y AT
AL
1.9 ZitFAE

& HI Wilcoxon #4514l TIMER H i 15 %
SFIE W H LU 2% 5+ KR8 . R Mann—Whitney U
556704 HPA S8 A h J A3 1 S e L BUL A 2508

h T R A, Kaplan—Meier H' >k
logrank #5115 HR 1 logrank PAH . & F£ILAY
AHIANERH Spearman AHME . SR H SPSS 26.0
Gt A AT BT, P<0.05 A4 L,

2 H#ER

21 ANGPT1fI TEKEZEFHERKRIZEM

EARIEE

TIMER %% #f /% 45 % &% 7~ ANGPT1 Fll TEK #£
KB ERREIARITFE L,
ANGPT1 ([1A)7E BLCA. BRCA. COAD. KIRC,
KIRP. LUAD. LUSC. PRAD. READ, THCA .
UCEC (P<0.001), CESC, SKCM ( P<0.01) H13
5N . M, fE KICH, LIHC (P < 0.001),
GBM (P<0.05) 35 Fifl. TEK(K1B)7E BLCA .
BRCA, COAD, KICH, KIRC, KIRP. LIHC,
LUAD. LUSC. PRAD. READ. SKCM. UCEC (P
< 0.001), CESC, GBM (P < 0.01), THCA (P<
0.05) H F ik Tl . A A GEPIA B ¥ & vF A T
ANGPT1 Fl TEK 7EMIE 5% RRLH 2 () 3Rk 25 5%,
ANGPT1( B 1A) FEBRCA . CECS. KIRP, LUAD,
LUSC. OV. PRAD. UCES (P< 0.05) F1 Ay 251K
TFIERHL, MAE GBM . KICH(P<0.05)H iy
IR TR R 2. %7 HAh b AR 52 3 Bl 2 22
5. TEK(&1B)#£ACC. BLCA. BRCA. CESC,
KICH. KIRC. KIRP. LUAD, LUSC. OV, UCEC,
UCS ( P<0.05)H iy RXMETIEHEHL, MAE
PAAD (P<0.05) TRk TIEFHHLL, X TH
R AR L EE B I 2 25 57 . AR 3R CEPIA (19" stage
plot ", &I KIRC(P < 0.05) FANGPTI fity 3¢
K5 M A ARG, T A AR I R & BAE G
P (K 1C) . 1 BLCA, BRCA., KICH, READ,
SKCM. STAD I THCA(P< 0.05) FTEK HyZEik 5
JifEg A3 BAAE G, 5 LA MR 43 A JE 2 (E11D), (7]
I, %53 5 DALCAN B4 28 4> #r ANGPT1 FiI
TEK 7E3Z 9 FNE & H 48U 1) Rk K- . 45K FR
ANGPT1( [ 1C) 7E 18 Fiis i 20 4L b 1o (R 3R 35,
H:A 145 BLCA, BRCA, CESC %5; [Mi7e CHOL,
ESCA. GBM. KICH. LIHC. PCPG A8 IFH
B FERM(P<0.05), [FFEH, SIEFAML,
TEK 7£ 24 FmiE gl 40 W AR HH H A 5
T2 E X (P<0.05)(K1D), Hi 445 BLCA.
BRCA., CESC %5, i it HPA %048 & ot — 28 4y i
T ANGPT1, TEK fH7EM . . 5. ZLIR. 45
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Expression of ANGPT1 across TCGA cancers (with tumor and normal samples)
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Fig.1 The transcription and protein expression levels of ANGPT1 and TEK in normal tissues and different tumor tissues
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seq) " AYIZ I8 o B B 2 B ANGPT1 Fll TEK 35
X 21 BEAE FS B9 . BE s, A
2 ) OSCRVAAE ) R B (K12A) ANGPT1 5
LUSC, LUAD, LIHC, KIRC, RCC. PCPG,
HNSC. STAD. UCEC #i3&, HH ANGPTI @&
iA 5 LUSC(HR = 1.44, P=0.023), LIHC(HR =
1.63, P=0.0072). RCC(HR =2.14, P=0.012),
STAD(HR=1.74, P=0.0032), LICEC(HR=2.01, P=
0.0028) & il J5 A K = BEAH G, ANGPTI {RFR A
5 LUAD(HR = 0.51, P=8.5¢-05). KIRC(HR =
0.57, P=0.00023), PCDG(HR =0.08, P=0.0034),
HNSC(HR =0.72, P=0.028) #3454 B = A
X, K, ANGPT1 & 3RikX% RCC Fil STAD &%
A RAEEEEN, KRIANNE T LUAD &
BT R, WSS, BAgEE
OS( A= 171 ) F W] (KI2B) TEK 5 BICA. LUAD.
LIHC, KIRC., RCC. ESCC. PCPG, HNSC,
STAD #5¢, H:H TEK 5 3%ik5 BICA(HR = 1.55,
P = 0.0046) ., RCC( HR = 229, P = 0.0061) .
ESCC(HR =3.89, P=0.0097), STAD(HR = 1.66,
P=0012) B E TG AR & EME, TEK KRS
5 PAAD(HR =0.67, P=0.012), LIHC(HR =0.48,
P = 3e—05) . KIRC(HR = 033, P = 1.6e-14) .
PCPG(HR = 0.12, P=0.025). HNSC(HR = 0.64,
P=00015), BHEBGARGGEHMHL, HIit,
TEK /& #ik% RCC 1 STAD M E WG A Bt S5
YEF, MRZFX AN T LUAD Fl LIHC B4 58T
EERE . A, T2l ROC thZPFA ANGPTL
TEK 7E GBM, CRC. OV. BRCA " {2 Wi,
AUCHH>0.5, 0l 25 5 BAG — & iy HEsf v Crb
el 2), UL ESSREH, ANGPT1 5 TEK & #
Ik RCC FI STAD B a2, KRR NN
# T READ BEIET M ERE

2.3 ERERIES TMB.MSI #1 ICP 98X 1%

7 ANGPT1 X} TMB 5% i () 3 B v ([E13A),
ANGPT1 £ 15 Fh i vh 5 TMB &35 41 56, Hop
£ 3 i b i 2 EAESG, W1 GBMLGG. BLCA
(P<0.05), 76 1270 g d i 2 fAEE, .
LUAD, COADREAD. ESCA %: (P < 0.05); MSI
(EI3B)ZE10 Ffr i i S 2 AHOG, e fE 2 g
hlig FIEM G, . TGCT, SKCM (P < 0.05),
T 9 PP b 2 1 AHDC, 40: GBMLGG. LUAD,
STES. STAD. PRAD, HNSC. LUSC. DLBC (P<
0.05); 1CP Zr#r (KI3C) 13 #IANGPT1 5z w1
KEE G PERAr SR IEAHE . TEK X TMB 5200 1Y
S (EI3D), TEK 7 20 # g 5 TMB i %

A, Hr, £ THYM (P<0.01) 52 B EAHX,
TE 19 P b g b & 2E M O, 40 GBMLGG,
CESC. LUAD % (P < 0.05); TEK 5 MSI ([®3E)
TE13 A vh i 2 AH G, Horf, #E GBMLGG (P<
0.01) H i FIEA G, 76 12 Fh i v i 2 f R 6,
1. BRCA. STES. KIPAN % (P<0.05); ICP 4y
B (EI3F) 153 BITEK 512 98 i K 250 e e o A i
EIEMX,
24 ANGPT1 M TEK RiES5zEEREEMEX

R R EME R S

A A BA 43 B T AE AN [R) 28 780 S0 i o
ANGPT1 Fl TEK HY2E3A 7K %o 0928 12 i A 52 0
TE 26 B SE R, ANGPTI 5 22 Ff i i 26 885
) H eI 5 B 2 IEAH DG (P < 0.05), 5 4 i
EREFEAMKE(P<0.05)(FbFEE 3A), 7F 31 Fi
SiEHT, TEK 5 26 Ff e S A 55 v 9 S0 05 2 1 52
WEEAMC, 55 MR R & AT
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