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AR I A 20 PTK7 kK 1555k 0os iy AH 5 Pk b2 F62 Wi i

%, KXE, BRTE, & ¥, e
(FBEHRFABESZERELARFILIE S HdTF 530021)

[# ZE] [HHW] RKAEOBEABRMHET(PTK7) 5 Z <% (CHD) 9 X A LGB ME, [FiE] @
GEO #EER A BARARE . KA StataSE15 K PTK7 89 B A7 LT3 £ (total SMD) , %24 ¥ % X & 4542 (SROC) #
%, KA R4 FFE PCR(RT-qPCR) #3E PTK7 & CHD Fo st R AL ABEAE K b 89 % & M 0L, 5F A GEO #038 R34 %
CHD #8% 3 2 it RNA M) 5 23 M 247 PTKT £ R Rt e P 49 F A B oL, ilit CDB 40398 B Fml PTK7 5 ki 4%
FRF M EFERA KBS GO F2 KEGC §E 447, [HR] B 54K GEO $ I AR B S IEE AN
PTK7 & CHD % % 418 o & 40 i ( PBL) F & % i& (total SMD=0. 81,95% CI=0. 17 ~1.45) , ABEHE A IoiE 4 E 5%
TERLZER, 4% SROC, & T EHAR(AUC)=0.79, 9% PTK7 2 A FF 4 X o CHD 54F CHD #9475, £ mip
RNA | 5547 4 R 2 PTK7 £ £ 518 o 7R F) 48 B P £G4 Sb ) B4, e shid it ChIP-seq #4% B 3R PTK7 # 48
o) L F R T, K I IRAKT SNAI2 T 4652 PTK7 49 E A48 % L7 3% % B -F, EP300 NIPBL 7T #& 2 PTK7 &9 fi 48 %
LR RS, (48] PBL ¥ PTK7 #9& kx5 CHD K& 2 EAX, A — 695 b M1,

[E@iA] Aom; FORRBRIET, FmiRNA MBS, REFZLTEPCR;, AHELF
[FESES] RS [ X#ERFRIFG] A

Impacts of protein tyrosine kinase 7 expression in peripheral leukocytes on the devel-

opment of coronary heart disease and its diagnostic value

YANG Ying, ZHANG Yiwei, CHEN Ningyuan, HUANG Ling, PAN Shangling

( Department of Pathophysiology, School of Basic Medicine of Guangxi Medical University, Nanning, Guangxi 530021, China)
[ ABSTRACT ] Aim  To explore the correlation between protein tyrosine kinase 7 ( PTK7) and coronary heart
disease (CHD) and its diagnostic value. Methods Target genes were obtained through the Gene Expression Omnibus
(GEO) database. StataSE15 was used to find the total standardized mean difference (SMD) of PTK7 and plot the sum-
mary receiver operating characteristic (SROC) curve.  Next, reverse transcription quantitative polymerase chain reaction
was used to verify the expression of PTK7 in CHD and non-CHD population samples and search for CHD-related single-cell
RNA sequencing data from GEO to analyze the expression of PTK7 in different cells.  The upstream transcription factor
(TF) of PTK7 was predicted by the Cistrome Data Browser database. ~ Moreover, enrichment analysis of the gene ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) were performed on the differentially co-expressed genes.
Results By calculating the SMD of PTK7, it was found that PTK7 was highly expressed in the peripheral blood leukocytes
(PBL) of patients with CHD (total SMD=0. 81, 95% confidence interval=0. 17 ~1.45).  The population sample vali-
dation confirmed the above results.  When SROC was plotted, the area under the curve (AUC) was 0. 79, indicating that
PTK7 has the ability to distinguish between CHD and non-CHD.  The single-cell RNA sequencing results showed that the
expression ratio of PTK7 was relatively low in different cells of normal peripheral blood.  In addition, potential upstream
TFs of PTK7 were predicted through the ChIP-seq database, where it was found that IRAKI, SNAI2 may be positive up-
stream TFs of PTK7, and EP300, NIPBL may be negative upstream TFs of PTK7. Conclusion Highly expressed
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PTK7 in PBL is positively correlated with the pathogenesis of CHD, demonstrating that PTK7 has definite diagnostic value

on CHD.
[ KEY WORDS |

tion quantitative polymerase chain reaction (RT-qPCR) ;

coronary heart disease;

55079 ( coronary heart disease , CHD ) f&— Fi iz
UL, S e IR Sl Pk B A | AL i AN 2 T | R
(.0 WILBIL AE Fs 15 R b 281 S CHD (i &2k 2
G KRBT IR WA 2 R s, o
O RIRIRT I A2 58 PR F0 A AR I PR R i 2
M N B A5, 2 T ARE S 36 TR 200 i B T SR B 08 A
PEH A T BOS AR S DK RERE AL (A PRI
S THLEI R BESE M, HAT, AW {E R+ H
i A CHD BFsE 42 4 17 A 3200, FR AT a0 %)
GEO B ¥ Ve TR A A% 4 & B3R 1 s 20 1R W g 7
(protein tyrosine kinase 7, PTK7 ) 7E CHD f& 34 7 i
1L F 41 Y ( peripheral blood leukocytes, PBL) H & 3
ik, BRTE CHD WY& AR K bR EEAE T, BA —
TERIZ WA

PTK7 J& T 85 JIE 52 1k v 52 1 i 2 iR o I
(receptor tyrosine kinases, RTK) AR 54 1t 5% ik , T
SHL S e R R 45 A BT LA 20 B e A s
5 2R RE 1 R 2R R SR A TG HR FE R
S FLME SR A S0y ek . BEAEAT ST
KW PTK7 5 Wnt {5 58 #7 % UIAR G I Wnt {5
5 P 2 5 Bl Dk ks A BE AL AR OC 1Y 2 BBz | I B
PRGN A% A0 i SR AT, A F 9 i T A

B2 H SZ A H C 6 (low density lipoprotein recep-
tor-related protein 6, LRP6) A]if 1Y Wnt/B-catenin 15
5T T R A N I B CHD (i & £ 5 CHD
KEGO LA LU Wnt-1 1 B-catenin 25 [ 2 35 B
= TIER 41, #2878 Wnt/B-catenin {5 5 18} 7£ CHD
HREIE L PTKT 5 Wi {5 5 B A 25 V15 R 42
7/ PTKT £ CHD KA K iy — %€ AR, (5 H i
1) it = AH SE (e ARAIE SR, []As, PTKT 7 CHD &%
53 FHLH A TE R, P, AAT S A TE T4
7R PTK7 5 CHD RYAHICHE KW e, JE 91245
WHATHLH

1 FERMTE

11 HiERE

PL“ coronary heart disease” % % ##17 , 7 #£ A %
ik 45 4 #4% & ( Gene Expression Omnibus, GEO) # 1%
% CHD 78 % 2L & 34 %8 M 2 % . DA A 2 (homo-

protein tyrosine kinase 7;

single-cell RNA sequencing; reverse transcrip-

bioinformatics

sapiens) \RNA-seq ,CHD #13f CHD # A% &1V T
3 4] 4 NAFE, 3K AR 11 Ak BT PBL B4R &
(% 1), ¥ %1 H Rversiond. 2.1 # #§ Limma & , /&
VEAL F 34 % (standardized mean difference, SMD ) i
Y AE 3 H, | log,Fold Change | >0.5, 4 =2,
ltotal SMD |1 >0.5, P<0.05 # A5 %= 7 H & % £,
4 PTKT %t 5 CHD * 2y B 2 H

1. AARERBIBEENFHER
Table 1. Detailed information of the datasets involved

in this study

MR va o mx ap Y
CHD 41/
GSE7638 GPL571 Hit 2008 51/109
GSE10195 GPL1708  2E[E 2008 14/27
GSE12288 GP196 it 2008 112/110
GSEE23561  GPL10775  3:E 2010 9/6
GSE42148 GPL13607  EIE 2012 13/11
GSE71226 GPL570 hE 2015 3/3
GSE98583 GPL571 ENEE 2017 12/6
GSE113079  GPI20115  F[E 2019 93/48
GSE141512  GPL17586 {&Z#r 2019 6/6
GSE166780  GP120795 [ 2021 8/8
GSE202625  GP123934 7= AH| 2022 25/27

1.2 RT-qPCR %l CHD 23 PBL #1 PTK7 &i&
i# 1t K #% 5k € & PCR(reverse transcription quan-
titative polymerase chain reaction, RT-qPCR ) #
PTK7 % CHD %% PBL # 8y &3k 1§, CHD A%
7155 B, x4 % 50 ¥, CHD Bk B WAtk
Hie XA RER S & j s, o B4 8 & 7 IR %
Ao S dn i R AR, BRI AR AR W E A
5 CHD 445 R oy R F A, FAlER
s R AL 2, CHD 9N\ A0 (1) £ 54k 30 Bk
YR RS P EERE; (2) BACE A
N LR o B & B, dm ST Bdbd %5 (3) 4562018 iR
HOHmOBT G5BTy WO WiinE; (4) B&EH
ka5 wEkR ), B RS 5 ATH K, #RiF
B (D)EHTEFESRTAL;(2)EHBMME.
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R B B R ERRE % (3) 6 A R
WRF, AL EEHNEEZRmBRES, AR E
FHEMAFREZEZ R 2ME, SR Z R
Bk 3 mL 24, N7 mL 4 AR 4 CT
4 000 r/min # 0 5 min, GELIE, M 1 mL 414
MR, RTRAFHRBE2 L #,4 CT
12000 r/min 8 2 min, % EER, @R TE A
mp i E" KA L T A RN F AE K mi-
croRNA 42 BUR 7 & JA & 48 g F # B mRNA, /]
¥ w4 B R 2 8] HiSeript I RT Su-
perMix for qPCR( +gDNA wiper) it 7| & ¥ mRNA &
&N cDNA, Bl R BE K% 3 15, #id* Ed
A W A AZ B F % (National Center for Biotechnology
Information, NCBI) ¥ it PTK7 t4 5| 4, b % 7 21 %
5'-AGCAGTTCCTGAGGATTTCCA-3', T iif 5 7 1 5'-
AAAGCGGTTGTTGGACAGGT-3', L4 GAPDH 1 %
W42k E R E PTK7 &5 &, GAPDH ki /7 7 %
5'-ACCACAGTCCATGCCATCAC-3", T J¥ 7] % 5'-
TTCCCGTTCAGCTCAGGGAT-3',PTK7 Wy %k 3£ &
278 N R fEE . RT-qPCR ¥ 8 R B 4 B4 T,
95 CH & M 180 s; & £ 95 °C10 5,60 C60 s 4
T #4740 MEF ;95 C10 5,60 C60 5,97 C1 s &
5B V5 M 4, 5 37 C30 s HEAT IR . ARIE IR
AR PTKT # 3k AP, 4] PTKT B9 % 5K FF AL
(receiver operating characteristic, ROC) # % ¥ 1 &
th % T ™ % (area under the curve, AUC), DL #| #F
PTK7 %% CHD 5 45 CHD 94k 77 . [l o 3% BUxt B
4 e CHD &2 By 9 Tle K 5 %, 405 A 47 K & (di-
astolic blood pressure, DBP) . ¥t 45 /& ( systolic blood
pressure, SBP) Ak JE ( pulse pressure,PP) & Jit 4§ 41
(body mass index, BMI) | % f& i ## ( fasting blood glu-
cose ,FBG) . & 2 [E B (total cholesterol, TC) . H i =
B ( triglyceride, TG ) . & % & flg & & A2 E B (high
density lipoprotein cholesterol , HDLC ) 11K % J& fig & &
fiB. [ & (low density lipoprotein cholesterol,LDLC) , 2
7 PTK7 5l RSBz MM XM, LT A E =
IB] B B R
1.3 FA GEO ¥#E B 3k BUE 47 S i3t 17 B 40 Ay
RNA JUFF 5347

#3E GEO B 45 A ® R B T 40 A i oy 3 40
RNA 0l 7 #0345 , 3t — % W1 #h PTKT7 2 1 [ 40 g o
WREXFL, RAE,RBEAE 4 6 EF A MAEKR
B 2 4E £ GSE174609 , U5 4L 22 A0 2 A (£ i Rver-
siond.2.1 F #y Seurat & . nFeature_ RNA>200 3f F.

<2 500, percent. mt<5% H7 28 L F T T 4400
1# F Normalize Data & #ATFE AT — 1 5 , F| JH Find
Integration Anchors 7 Integrate Data i & F 4 )+
K, BH,EF E K4 2 A1 (principal component a-
nalysis, PCA) J&, & F t A B ALAR B BN (t-dis-
tributed stochastic neighbor embedding , t-SNE ) # 1T 21
MRE,F % B4, # 4 SingleR & ¥ T %
By 4, & J& %k Al Monocle & 31T ¥ B F 2
B, WE PTKT 7 48 fo 1 B I B by Rk & b,

F2. AL ERBKERILR

Table 2. Comparison of cardiovascular risks between

two groups
Il PR 2% xit B2 CHD 41 4 P
s % 61.58+8.33 63.80+12.15 -1.641 0.101
#75KE/mmHg ~ 78.92+10.48 76.92+15.00 -0.503 0.615
Wi E/mmHg  131.78+16.03 133.42+21.90 —0.124  0.901
JkIE#/mmHg  52.86+11.79 54.98+18.38 0.682 0.497
BML/(kg/m*)  24.18+2.95 24.62+3.89 0.614 0.541
FBG/(mmol/L) 5.18%0.76 5.21x1.88 -1.841 0.066
TC/(mmol/L)  5.00+0.77 4.49+1.16 2.567 0.012
TG/(mmol/L)  1.52+0.68 1.55+0.82 -0.137 0.891

HDLC/ (mmol/L) 1.36+0.28 1.11x0.29 -4.438 <0.0001

LDLC/(mmol/L) 3.28+0.75 2.76+0.83 3.314 0.001

1.4 F A CDB ##EEE A K SMD Bl PTK7 _Eiffig
EEXET

# PTK7 S N\ A0 A2 T B ChlP-seq #4E & Cis-
trome Data Browser (CDB) ¥, T/l PTK7 # A& # £
Jr # Sk H F, K F Spearman A 5 £ 447 1 SMD #
—F K PTK7 th L # K H F, F E U THAN
PRV Ir1>0.4; FE R =3;1SMDI>0;P<0.05,
1.5 B&ESH

Rversion4.2. 1 # Spearman 8 % 4 247 & % fn
Meta & f TiF f PTK7 5 &M HE R FEAN LR 2
B By A K, KA PTKT kA £, fFdfrk
K:lrl=0.4;P<0.05; ER K% =3, #%E A A
Rversiond. 2. 1 1H5 T A £k 35 ZL F 89 SMD, *f = &
HERAFHEIAATH A, WAATED T ISMDI>0;
P<0.05, {# A % % 78 %470 # £ % T B Metascape Xt
7 5 4k 3k 3L A 94T 3£ B KK (gene ontology, GO)
b A A 5 A H 4 E A4 H (Kyoto En-
cyclopedia of Genes and Genomes, KEGG ) i# # 7
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W, AT —F THPIK] £REXRAREEE
FRABLRE R EER, T E NP2 W
HBBHATRE A, B A A GEE T 0 E B
H—H AN PR/ Nz AR EE
BB R, B R, REEEES P EAAERN
WA AR b L AR, P AN, A
Bo WA HEFEHAR 20 WA,
1.6 Zitothr

T AABE A R AR, I R PTKT &%
2 [E R EZFFERIEA A, N KA Student’s ¢
fode; &N, RAESH R, Al A Stata SE 15 1F
H PTK7 # SMD, 4% A & # & M AL & B A% &,
Egger’s £ 36 F| T # 5 & % 1% 4 ( publication bias) .
BRUESNATHERNNRES 2R EY WS
FERMWER, BT KM A Graphpad Prism 8. 4.3
MR 2 % ROC d &, 2 T ROC oy &ty 45 R, (2
Stata SE 15 % #| % % i # #F/E (summary receiver op-
erating characteristic, SROC) 81 %, 7 % A Deek’s 1>

By EmmhHt R RmE, P<0.05 k= REH%L

FEENL,

2 % R

PTK7 Rix1ESR

LT PTKT 76 L3R 11 DB AR Th i RIA g
W, & B PTK7 #£ GSE23561 . GSE71226 . GSE113079
Fl GSE141512 5 &35 (P<0.05), total SMD =
0.81,95% CI=0.17 ~ 1.45, Egger’s 3 4 P =0. 21
(1A #11B) , % W] PTK7 7£ PBL ik, £ R
Fefmfar, BURMED T BR, S RAZ R —R A E
Ml (K 1C) . KT #F—240 PBL H PTK7 Kk Tt
=X CHD WIAEH , 8 FH Graphpad Prism 8. 4.3 #ll
Stata SE 15 24l ROC #l SROC fh£k, 2558 Bow,
SROC 1) AUC=0.79 (K 2A #12B), %W PTK7 7&
PBL & £ 5 % T CHD H A b %12 W i (8.
Deek’s Kz % P=0. 46 (& 2C) , #2780k R Am AT

2.1

Study % B Egger’ s publication bias plot
D SMD(95%Cl)  Weight 10 1 M
GSE10195 —l—- 0.27(-0.38,0.91) 10.10
GSE113079 - 2.44(1.99,2.89) 10.66
GSE12288 - 0.07(-0.19,0.3) 11.05
GSE141512 - 1.43(0.13,272) 7.73 8 5
GSE166780 —— 0.78(-0.10,1.66) 9.29 5
GSE202625 — -0.21(-0.76,0.34) 10.41 % .
GSE23561 — 2.22(0.88,3.56) 7.55 ° ® 3
GSE42148 o 0.49(-0.32,1.31)  9.52 3 . A
GSE71226 4 204(0.35552) 397 S 0+
GSE7638 -0.33(-0.66,0.01) 10.92 @ *
GSE98583 0.66(-0.34,1.67)  8.81 ¢
Overall(l-squared=91.8%,P=0.000) |<> 0.81(0.17,1.45)  100.00
NOTE:Weights are from random
effects analysis -5
T T T T T T T
-5.52 0 5.52 0 2 4 6 8
Precision
C Meta-analysis estimates, given named study is omitted
Lower CI Limit O Estimate Upper CI Limit
GSE10195 |
GSE113079
GSE12288
GSE141512
GSE166780
GSE202625
GSE23561
GSE42148
GSE71226
GSE7638
GSE98583
0.03 0.17 0.81 1.45 1.73

B 1. PTK7 £ CHD £ PBL 5 %K%
A NFRARE B A Egger’s L ,C AU A
Figure 1. PTK?7 is highly expressed in PBL of CHD patients
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A GSE7638 GSE10195 GSE12288 GSE23561
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[ jod [ [}
7] (7] 7] (7]
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P=0.092 8 P=0.259 7 P=0.792 3 P=0.003 2
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GSE42148 GSE71226 GSE98583 GSE113079
100 100 100 100
80 80 80+ 80
R &2 & N
> 60+ 2 60+ 2 60+ 2 60
= = = =
2 40 2 40 2 40 2 40
[ jod [ [}
7] (7] 7] (7]
20 AUC=05944| 207 Auc=1.0000| 207 AUC=0.652 8 207 AUC=0.939 5
P=0.434 1 P=0.049 5 P=0.302 9 P<0.000 1
0 T T T T O T T T T 0 1 T 1 1 0 T T T T
0 20 40 60 80 100 0 20 40 60 80 100 0O 20 40 60 80 100 0 20 40 60 80 100
100%-Specificity/% 100%-Specificity/% 100%-Specificity/% 100%-Specificity/%
GSE141512 GSE166780 GSE202625
100 100 100
80 80+ 80 -
& &2 &
2 60 2 60 2 60
= = =
2 40 2 40 2 40
[ [ [
7] (7] 7]
20+ AUC=0.833 3 204 AUC=0.714 8 20+ AUC=0.548 9
P=0.054 7 P=0.092 2 P=0.545 6
0 T T T T O T T T T 0 T T T T
0O 20 40 60 80 100 0 20 40 60 80 100 0O 20 40 60 80 100
100%-Specificity/% 100%-Specificity/% 100%-Specificity/%
B SROC with prediction & Confidence contours C Deek’ s Funnel plot asymmetry test
1.04 ® : 0 P=0.46
——_———— - @
®r Q.
/ \
! |
! 0]
| ®
| | 0.14 ©
| !
| /
| // s »
= \ %)
=2 \\ // (0] a
% 0.5+ / F 0.2
S / 3]
« \ / =
@ % = > F
O Observed data
® Summary operating point 0.3
¢ SENS=0.78[0.49-0.93] :
SPEC=0.71[0.53-0.84]
— SROC
@ AUG=0.79[0.76-0.83] O Sty Ve
— 95% Confidence contour | | - _ _ _ _ Regression line
95% Prediction contour
0.0 T 1 0.4 T T T 1
1.0 0.5 0 1 10 100 1000
Specificity Diagnostic odds ratio

2. ROC #1 SROC &R
Ay PTK7 7E PBL #1) ROC Bk ,B iy PTK7 7£ PBL H1) SROC BHZk,C N Deek’s #3565
Figure 2. ROC and SROC results

2.2 RT-qPCR IiE PTK7 B Ok B ESNE M E
S RIL

RT-qPCR %5 % % il PTK7 7£ CHD H: # %) PBL
Hh i 2 A HERIA R A AT IRALY 1. 75 5 (P<
0.000 1) (&l 3A), £l PTK7 7 PILLFEAS th 23k
= ROC Higk, H: AUC=0.722 9(P<0.000 1), %
B PTK7 TElm RAEA PBL g &A% CHD HA h

WA (18 3B) ., PTK7 7F PBL iRk & S
Bl RS EHR GBI M M B SR s, X B4
PTK7 5 BMI(r=0.323,P=0.027) .l 3 TG /K F
(r=0.293,P=0.039) 2 IEMH XK, 5 HDLC (r =
-0.364,P=0.009) &£ fAH 3¢, 7 CHD 4, PTK7
5 BMI(r=0.301,P=0.040) . TG (r=0.312,P =

0.024) £ IEAHX, 5 HDLC (r=-0.289,P=0.036)
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EHMASE, PTK7 5 H AL K 25000 B 3% # Ck
(P>0.05),
2.3 PTK7 FE5MNE A B4R 2 B IR IE

W TSNE SR8 B A 4 il 53 R 14 A ¥
(1 4A) , SingleR 155 14 NWRES Ry 5 24, H
Ho MR 1 EHE 2 R 4 EHE LS WRE7 R
AVAE 10 MERE 12 ST AEXT R T 4003 WAL 11 IR

A 87
P<0.000 1

[e2]
1
(1)

Expressio of PTK7
£

eoedtfhssaee 1]

Control CHD

X 7 B A% AT L 5 13 A6 R I /N AR 5 8 I A X R B
YHff ;6 S REXS W NK 4 il (18] 4B) . PTK7 7EIEH
AN 240 ) Sk AN TE R A% 4 RANAE R
FIRFAH I IO 22 55 (&1 4C F14D) , HAE&R
i b 23k LU AR (1 4R ) o 3L I 43 B0 400 it
KERIE A S ANH B, PTKT fEAF B Btk ik 25
ANEE(KES),

B 100

80

60 —

Sensitivity/%

40—

20 AUC=0.722 9

. P<0.000 1
0 I I I I
0 20 40 60 80 100
100%-Specificity/%

3. PTK7 7£ CHD AR RAHHRIEZER ROC H L
A 24 PTK7 7E CHD {35 PBL " i #5335, B O PTK7 £ PBL #'f#) ROC Hi£k,
Figure 3. The expression of PTK7 in CHD patients and controls and its ROC curve
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4. PTK7 7£5MNE MR B 40 A h Y 3R E 1B R
A B FIR 14 DDA SR AR C D R PTKT7 FEA M MOER R i3RIk A4 MEREZ BAHLL TCSE 25 5%, D ALt idon A
PTK7 FIAHAINE; E R PTKT 74 MERFR PSR AIRIE G L, B0 5 SWAEE T T 4000, 1 PTK7 2UE 5 SERE 1.5% A3 T 4 irkis,
Figure 4. The expression of PTK7 in different cell types of peripheral blood
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A State <1 .2 +3 -4 .5 cell type2 - B cells - Monocytes «NK cells - Platelets - T cells pseudotime [
051015
& & &

Component 2
Component 2

Component 2
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D ‘ PTK7 E
3.0- 3.0-
1.0- . o State 1.0-
5 N ! 5
2 2 g
® 8 ®
& 4 3
1] 5 1]
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0.3—
0.1 e
T T T T T 1 1
1 2 3 4 5 1 2

-5 0 5 10
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2 3 c2
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©
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et -
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B 5. A F o
A FoRWG A T A0 & B4y A 5 A B RN AT R AT C R R E R, B, & G
D ~F 3R PTK7 7EHAN R A R 5T 4 NPT AHEL T 825 57,

Figure 5. Pseudo-time analysis

2.4 LEHEBERREFFIL

T CDB ¥ L0k 95 N AE i L Ui
SERF . R Spearman FHIE 4T Al SMD DA —
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A Experimental Control Standardised mean Weight Weight
Study Total Mean SD Total Mean SD diference SMD 95%ClI (common)  (random)
GSE10195 27  -005 04829 14  -020 03275 ! 034 [-0.31,099]  56% 9.9%
GSE113079 93 071 03584 48 091 03514 Ho 055 [0.19,0.90]  18.8% 15.1%
GSE12288 110 909 02850 112 912 02642 Y -0.09 [-0.35,0.17]  34.0% 16.8%
GSE141512 6 6.44 00256 6 6.36 0.0377 : | ——————— 231 (072389 0.9% 2.9%
GSE166780 16 36.84 305924 8 14.95 3.8634 fi—— 0.83 [-0.051.72]  3.0% 7.0%
GSE202625 27 1081 05021 25 1078 05268 - 0.05 [-0.49,0.60]  8.0% 11.6%
GSE23561 6 0.11  0.0207 9 0.08 0.0132 —— 1.33 [0.16,2.50] 1.7% 4.7%
GSE42148 13 1063 07804 11 10.22  0.7516 Jule— 052 [-0.30,1.34]  35% 7.7%
GSE71226 3 683 01136 3 7.36 15192 —o—{‘— -0.40 [-2.04,1.24]  0.9% 2.7%
GSE7638 109 923 0.4785 51 926 0.1638 ! -0.13 [-0.47,020]  21.3% 15.5%
GSE98583 12 945 02794 6 932 02239 —tH— 045 [-0.54,1.45]  24% 6.0%

I
Common effect model 422 293 ] 0.16 [0.01,0.32]  100.0% —
Random efects model | 0.33  [0.04,0.62] — 100.0%
Heterogeneity: P=62%, 12=0.115 1, P<0.01 B o 5

B Experimental Control Standardised mean Weight Weight
Study Total Mean SD Total Mean SD diference SMD 95%Cl (common)  (random)
GSE10195 27 013 07034 14 001 0.3284 —_ 019 [-0.46,0.84]  63% 11.2%
GSE113079 93 298 03747 48 211 06093 1 —#— 185 [1.44227] 15.7% 13.2%
GSE12288 110 436 11676 112 420 1.2728 . 013 [-0.13,0.40]  38.3% 14.1%
GSE141512 6 300 00612 6 294 0.0950 __:'_.— 062 [-0.55,1.79] 1.9% 7.2%
GSE166780 16 031 06942 8 004 00785 — 045 [-041,1311  36% 9.4%
GSE202625 27  -997 00000 25 -9.97 0.0000 " 0.0% 0.0%
GSE23561 6 010 00401 9 007 0.0784 —_—— 033 [-0.71,1.37]  24% 8.1%
GSE42148 13 593 04006 11 579 0.2011 —_ 041 [-041,122]  4.0% 9.8%
GSE71226 3 287 14777 3 211 06590 :! 053 [-1.14220]  0.9% 4.7%
GSE7638 109 279 01493 51 280 01212 ——| -0.05 [-0.38,0.28]  24.0% 13.7%
GSE98583 12 461 11191 6 472 1.1383 ——i— -0.09 [-1.07,089]  2.8% 8.5%

v
Common effect model 422 293 I 0.40 [0.23,0.56] 100.0% —
Random efects model |~ 0.45 [0.01,0.89] —_ 100.0%
Heterogeneity: P=85%, 72=0.332 2, P<0.01 ' ' ' !
-2 - 0 1 2

C Experimental Control Standardised mean Weight Weight
Study Total Mean SD Total Mean SD diference SMD 95%CI (common)  (random)
GSE10195 27 -0.02 05205 14 -0.06 0.3622 [ o — 0.08 [-0.56,0.73] 5.7% 10.0%
GSE113079 93 069 04067 48 112 03474 —— -1.09 [-1.46,-0.72]  17.2% 13.7%
GSE12288 110 698 03904 112 7.04 03795 e -0.16 [-0.43,0.10]  34.2% 15.0%
GSE141512 6 9.06 00722 6 911 01102 ﬁ.;_— -043 [-1.58,0.72] 1.8% 5.3%
GSE166780 16 951 33845 8 1191 26576 — 1 -0.73 [-1.61,0.15] 3.14% 7.4%
GSE202625 27 1013 06049 25 1055 0.8155 058 [-1.13,-0.02]  7.7% 11.1%
GSE23561 6 018 00465 9 0.6 0.0758 _3:—.— 033 [-0.71,1.37] 2.2% 6.1%
GSE42148 13 808 07563 11 7.88 08880 1. 024 [-057,1.04] 3.7% 8.2%
GSE71226 3 586 12036 3 664 1.0272 ! 056 [-2.23,1.12] 0.8% 3.0%
GSE7638 109 589 04203 51 585 04375 ;—-.— 011 [-0.22,044]  215% 14.2%
GSE98583 12 958 02705 6 9.8 02303 ———§— -1.03 [-2.08,0.02] 2.2% 6.0%
Common effect model 422 293 <F> -0.30 [-0.45-0.15]  100.0% —
Random efects model e -0.33 [-0.65,-0.01] — 100.0%
Heterogeneity: P=69%, 72=0.161 7, P<0.01 ! ! ! !

-2 - 0 1 2

D Experimental Control Standardised mean Weight Weight
Study Total Mean SD Total Mean SD diference SMD 95%Cl (common)  (random)
GSE10195 27 -0.03 03867 14 -0.04 0.2879 R 0.04 [-0.61,0.68]  58% 10.4%
GSE113079 93 055 03049 48 086 0.2246 - | -1.08 [-1.45-071] 17.5% 13.2%
GSE12288 110 644 02879 112 651 0.3684 [ ] 021 [-0.47,006]  345% 14.1%
GSE141512 6 7.99 00488 6 816 00504 — - | 321 [-6.12-1.29] (7% 3.0%
GSE166780 16 896 26902 8 9.91 1.5537 —z-— -0.39 [-1.24,047] 3.3% 8.4%
GSE202625 27 967 08589 25 993 08250 —r -0.31 [-0.85,0.24] 8.0% 11.4%
GSE23561 6 022 02713 9 0.06 0.0154 [ — 0.85 [-0.24,1.94] 2.0% 6.6%
GSE42148 13 1067 04562 11  10.86 0.3347 —a -0.44 [-1.26,0.37] 3.6% 8.8%
GSE71226 3 561 06990 3 6.45 1.3687 —_— -0.61 [-2.31,1.08] 0.8% 3.7%
GSE7638 109 7.36 03019 51  7.31 0.2800 ;—— 019  [-0.14,052]  216% 13.5%
GSE98583 12 9.00 02477 6 9.24 02208 —-—;— -0.94 [-1.98,0.10] 2.2% 7.0%
Common effect model 422 293 4 -0.30 [-0.45-0.14]  100.0% —
Random efects model r . @ . | -0.38 [-0.75,0.00] — 100.0%
Heterogeneity: P=76%, 72=0.239 1, P<0.01

-4 -2 0 2 4

& 6. FXEFHRMHE
A TRAK1 ZFAKIE, B O SNAT2 Z24K1E], C 2 EP300 #H4KE, D & NIPBL ZMRE , “—7 Fn B JoE R,

Figure 6. The forest plot of transcriptional factors
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255 BMI TG /KF- 2 IEAHE, 5 HDLC /K52

TG, #E— 253 B] PTK7 J& CHD WG K%,
B AR S ks RE R L h B ERE R
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B 7. PTK7 ERLREEFREXEEST
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HeAp MR B E Y P A 24, 30 R AR B . 28 P9 sl 2l B AT B E >0. 3 3 e FH 2R e 138 , UL /s A (D Pk
By PTK7 25 SRS R e i 10 ML (A 10 41) , Hofbdn BRrid,

Figure 7. Cluster enrichment analysis of PTK7 differential coexpression genes

I REAE SR BEH AT T B i M A it A
NEWF U IR A e 22 B R4, L™ A (W) i3 3k B
MAMA F BN S5 T sh ks EaE ™ i
H 9k 2343 (natural killer, NK) 40 ff17E CHD iy 1
RN B>, 5 CHD & AR A &
I ETRSITE & B PTK7 78 CHD 3% PBL i
Ik EXT IR L A X T CHD 41 R840 %, 40
RNA {743 Mr B PTK7 £ 1 H AN A [R5 41
H R 3A LB, B L FRAT T /&5 3R 3K 1 PTKT W]
REPCTE PAAZ AN T 40 22 B 40, T2 2F CHD
(% F2 AR 3K 19 PTKT AT RE {33 46 41 fitg b T —
AHE X AR E AR S, SR 0 CHD g kA, H
PTK7 5533 6 200 fifd 1) 5C 58 A7) 5 8 4 52 50 ok ik — 25
HERA

JEHTHGEFR IRAK] 1 SNAI2 7E CHD % PBL
i E R FEY A, A RS & B SNALR A] {2 iF
M4SN K 40 B Bz -[8] 5 5t % 4k ( epithelial-mesen-
chymal transition, EMT) 1 Ifil 45 & ¥ | 148 N %

EMT 7% B T §i 2 3l ks A Ak 19 T 1 S CHD 1)
KRR SR PTKT %k I BHESE 5 EMT
V7Sl w1 o SRR G S | A
IRAKI 1 SNAL2 7] fEAE R PTK7 FIE ) L i st
T PTKT7 (92635, SNALR A gt % PTK7 Y
FIRTE EMT g 5 B S, N2 CHD 114
&, [FIm, WA HGE EP300 76 CHD H R F64i]
HITE A9 43 BT 45 2R 5 e — 3%, 278 EP300 A g4k A
PTK7 #Y 171 [a] | Ui 5% s P+ 4 i) PTKT7 19 Kk,
NIPBL 5 CHD Z[H] i3 5 H i i Jofi il , 0 2830 %
o3t Is , &30 NIPBL AR A] gt & PTK7 1 L%
Il S AT

TEFTA B 4538 B% 1, Noteh 15 51 i A EL [ 1
( macroautophagy ) 5| T F&fITH) 248, Notch {5 =
WEEAE A RGN K AT RREEEENER,
Notch 55K AT RES 5 T U w2 72, B
TN T L R AN AR R BT 1 7K S8 2 S 40
i OE 2 s A NNTITR G2 S AL )1 B KRN 28111
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B Notch 15 538 I OIS 5 2h Kok HERE AL AT CHD
ARG, Noteh W] 38 28 0 Ji) 8 ik 11 200 Jfd 2 2 o sk
CHD A" 7 3l bk o BE AT 1k & Ji it i oy, ]
PRSI 20 A s {6l JORL T s ot 5 1 T AL 40 R
Y R BUM IR AH R, A SR R, B g4 i
I WG R L L 6 VA 200 J 1) 7= A, DA T 390 361 0 ok o A i
fer) R

AT &AL T IR, 22 5 IE M Lk
FEHTE Notch {7538 B & 4, 22 F A OCE H &
EAEE AW, PTK7 122 5 1E AH G B PR ] 5838 i
Notch [ 5B AL CHD W & A=, 22 5 AH ¢ 3t
[KI7E CHD M i) 2 2K B AR DA T 1 40 . 1 s =2 )
IRy CHD A A& A 3 T 48k Bh IR B9 VE FH . 3%
W FATHE AR PTK7 % CHD 94/ FIHLEI 2 4L 7 5
AR

Zi LR, PTKT7 78 CHD 3% PBL W & £k,
HA—E MG R SCR%E5) CHD /RE S, i
RNA 5207 @7~ PTK7 78 CHD 5tk ) ik 41 22 40
f ek, ka3 S5 4R A i, X0 H 5
PRI FE B AE T 8T 1 SELES , $278 CHD 150 FAILHI 88K
% 7%, IRAKI ., SNAI2 . EP300. NIPBL T fg 1 K
PTK7 (1 LI 5 I8 4% PTK7 B9 3% 35 1 M52
CHD WA KRR, BHEAP /R, PTKT KILILR
Ik SN B AELE Noteh FIE [ WEAS S @ B b, M
Notch FIE [ 1 X 55 CHD A & H VI HBE R, X IR
AT f# PTK7 7€ CHD ()43 F B #2438 T 587 1 S8
. 250)- SR S 0 B Tk CHD B9IR YT 24
Y1, MMiE 2z, PTK7 76 CHD BFAMNE I w2k,
JEAE CHD WA R REEIEN, B —E iz
Wr i A .
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