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Mechanism research of Dengzhan Shengmai Capsules for angina pectoris based
on UHPLC-Q-Orbitrap HRMS and network pharmacology
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Abstract: Objective To illuminate the chemical components from Dengzhan Shengmai Capsules (T 3 4= ik Ik %), and reveal its
mechanism for treatment of angina pectoris. Methods An ultra-high performance liquid chromatography-quadrupole/orbitrap high
resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) method was employed for the qualitative analysis of components in
Dengzhan Shengmai Capsules, and network pharmacology was applied for the targets and pathways study of Dengzhan Shengmai
Capsules for angina pectoris. Results Thirty compounds in total were successfully identified in this research, including flavones,
lignans, phenolic acids, saponins and other categories. Among these compounds, 16 compounds were verified as components in
plasma and might play a therapeutic role on angina pectoris through MAPK signaling pathway, p53 signaling pathway and etc.
Conclusion This research offers a new method for the pharmacodynamics material basis studies of Dengzhan Shengmai Capsules,
which provides scientific theory basis for its clinical rational drug use.
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Jfiit (UHPLC-Q-Orbitrap HRMS) BRI HAR 143 9%
Ae. RGP WA A R, ATE— AN
AN SRS K EEREN —% . gk EE, I
TV I8 A R HR 24 24 R0 70 R T T A 6 ) B
B Mg 2B A RRTE . RGN A, JLfb
ERGEYE. ZIGESE TFEEDY . W%
W2 RN EARFIA L, AT “P- R AL HE -
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S0 R OGIG, R ELZIPNHENR, T 56 2L 24559,

A S2I6H ) UHPLC-Q-Orbitrap HRMS R 45
A W 285 2 B 2 AT 353 A2 Ik s 2 A 4 40 1l o R 1 B
FOAROGHE sy BOIWHEAT 7 558 b s R i 4
RS IRAF RS TRAR T 2 F s DR B I ) S i
BEE, HLIREEEZ. RIERIE. MERE. 2
TR H AL 5 25 30 Pk &4, 145 & W 4 25 3
SO HTOSIRAH IR 55, AT SRA KR FE “1b
E - RS- W4, B SRR YT O SR
2 E R A G ARSI St — 20 B A T 38 A ik
J 25780 IR HE A AN 48 S R A R 24 855 T IR S
apLileR e iR
1 E5RF
1.1 {42

UHPLC-Q-Orbitrap i AH (A il- 51 1 Bk H 24 :
Ultimate 3000 & /& 2 AH 51 (Dionex A ], 3¢
B B¢ Q-Exactive M & Z¢ ¥ B % ( Thermo
FisherScientific 2 @, 2% [H ): WatersACQUITY
UPLC®BEH Cyg fBuilfi#: (100 mmX 2.1 mm, 1.7 um,
Waters A ], [ ); Master-E B4l KHL ( F A0
AN AR TR/ 7)) ; New Classic MS B+ 753 2 —4%
MR (Hi+ Mettler Toledo AR AR );
MDS-6G Y 223l 5 B T M 2 LR 48 (BT
AR AR AFD .
1.2 iRF

1T S AEWKI R A B 2 R AR A A,
fit'5 Z20026439); XTHEMIEIARE (#t5 MUST-
17030502). JRJLAR (b5 MUST-16032112). &
J8: ('S MUST-16031610). J5JLZ5EE (S

MUST-15091608) MiIHERE (45 MUST-15090803)
FIBEER (35 MUST-15091605). AKERHEZE (b5
MUST-16011015). /3¢ % (#lk'5 MUST-16061301).
25/ (b5 MUST-16032801). Xk D (iHt5
MUST-17120902 > . X K ¥ J ( #t =
MUST-17102802). AZ 2 H Rgs (#it'5 MUST-
17030711). FMkFB (k5 MUST-17040209). F
k7 H & (kS MUST-17022401). Fibk T 2% (it
5 MUST-17031606 ) « L Bk T N %= (#t =5
MUST-17031816) 4T~ Bl #S 2 AR AL MR A TR
AFEl; PLEXRR S @i — R E oSOk T
99%. HIR. WRELR NG REEaig, £ Fisher 2
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2 Rk
21 BERREEH
211 k% Bk HCh Waters ACQUITY
UPLC® BEH Cys (100 mmX2.1 mm, 1.7 um); LA
OBiE (A -0.1%TEKER (B Nimshtl, BhE
Yefi: 0~1 min, 5% A; 1~5 min, 5%~35%A; 5~
15 min, 35%~40% A; 15~25 min, 40%~50% A;
25~32 min, 50%~65% A; 32~42 min, 65%~100%
A; 42~47 min, 100% A; 47~47.1 min, 100%~
5% A; 47.1~50 min, 5% A; {8 FR A &~ 0.2 mL/min;
HEFEER S pl; AR 40 C.
2.1.2 JREEEAM: UHPLC-Q Exactive i BEFIAX
B YRR HESI 5 Cheated ESD), % B SAAFR
910 arb, FHEAIRE N 300 C, BT R
J 320 C; IEEFHT: BAARTRIE 40 arb,
M55 B R R 3.50 KV F BN BRI S
v 38 arb, Wi HEN 2.80 kV. AT HNIE. fit
1 Full MS/dd-MS2 #,, P adE 1 ik—% 4+
Hi (233 70 000 FWHM) F11 P 4 i iy —
HAAF (PN 17 500 FWHM) 2 NEEAF:,  Fifif
bb B 158 B B BN 2, RiEFE RERA N 20.50.100 eV,
FHE VI m/z 80~1200,
22 HiSEAERNEIE

HUAT SR A ke 3 3 kL, 275, VA A4 1.0 g,
WERE R, BETAREHVIES, MERHFMA
AR 50 mL, #EEFFREE, MR (%
600 W) 17 min, #£2JJ54 0.22 um fFLIEARIEL,
HIFEY ST
2.3 FREARIEIE

IR Z) 1.0 mg, MEREE, 2HET
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SR PESR AL (10 O B I ) B v Rl R AR I 2 4%
WHETER, Ui E T
25 MEAEFSH
251 I RANKIZBERL oy -HE T BT LA
VIR & EAR A N IR AR TE AT 5
B PRAE AR AT A s A iR,
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I B3040 P ot B A 44 AECE AN TG 1, A B Uniprot
Bl FE AT R A IR — A E T E R 44 Cofficial
gene symbol). #x/5fHh Cytoscape 3.6.1 B fH-Ha %
CHT AR RE” W - AU EAE R 2%, DA
555 (node) Fm LA FIE I HE S, LA Cedge)
FER BT 5 AR R AE ELAE TS
252 OEURAHKELEEE LA “angina” A
i, JEId OMIM ##fa . TDD ##aFE . GAD %
5 22 . GeneCards %#is . DigSee %4 4 F1 DisGenet
B BT SO AE RHE AT R R, MIBRE SR H
o BLIFAE S R T L R 1790,
253 BT 2RI s AT AR 2% RO B S T IR
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Respository for Interaction Datasets (BIOGRID).
Human Protein Reference Database (HPRD). IntAct
Molecular Interaction Database (INTACT )+ Molecular
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Interaction Network Database (BIND) %5 6 F 25 H4H
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Fig. 1 Total ion chromatography of test solution
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F1 REKBERLEENRS
Table 1 Chemical components of Dengzhan Shengmai Capsules
FBE 4K ¥ t/min - HRME SIME 1%% PR BT N
i1 (X107 &
1 FERESEY CeHOr N 1.34 193.03537 193.03433 -5.418 193.03 [M—H]", 175.02 [M—H—H0]", 157.01 [M— ¢
H — H20 — H.0]", 131.02 [M —H —H.0 — CO],
113.02 [M—H—H,0—CO0;—H.0]", 85.03 [M—H—
H.0—C0,—H20—COJ"
2 ERRM CHOs N 1.62 133.01424 13301292 -9.937 133.01 [M—H]", 115.00 [M—H—H0]", 89.02 [M— ¢
H—CO.]", 71.01 [M—H—CO02—H:0]"
3 MR CeHsOy N 1.99 191.01972 191.01874 -5.161 191.02[M—HJ", 173.01 [M—H—H.0]",129.02 [M—H— ¢
H.0—CO7], 111.01 [M—H—H20—CO,—H.0]"
4 PHIRR  CaHeOs 224 117.01933 117.01788 —12.408 117.02[M—H]", 99.01 [M—H—H.0]", 7303 [M—H—CO,] ¢
5 MR CrHs04 458 153.01933 153.01808 -8.182 153.02 [M—H]", 109.03 [M—H—CO;]", 91.02 [M—H— /
C02—H:0], 81.03 [M—H—C0,—CO]
6 JFJLZMR CHs0s N 475 153.01933 153.01805 -8.378 153.02 [M—H]", 109.03 [M—H—CO2]", 91.02 [M—H— a.c
C02—H:0], 81.03 [M—H—C0,—CO]-
7 SJFMR CwHis0s N 543 353.08780 353.08743 -1.063 353.09 [M—H]", 191.06 [M—H—CeHs0s]", 173.04 [M— a
H — CgHs03 — H20]~, 161.02 [M —H — C7H120¢]",
135.04 [M—H—CrH100s—CO]", 109.03 [M—H—
C7H1006—CO—CzH2]~
8 JEJLXMER CiHeOs P 553 139.03897 139.03860 -2.666 139.04 [M+H]*, 121.03 [M+H—H.0]", 111.04 [M+H— a. ¢
COJ*, 93.03 [M+H—CO—H0J*, 65.04 [M+H—CO—
H.0—COJ*
9 AFEWE CeHeOs N 586 165.01933 165.01817 -7.041 16502 [M—H], 137.02 [M—H—COJ, 121.03 [M—H—/
CO2]", 109.03 [M—H—CO—COQ]", 93.03 [M—H—
CO—CO2]", 77.04 [M—H—C0,—CO2]"
10 MR R CoHsOs N 589 179.03498 179.03394 -5.820 179.03 [M—H]", 135.04 [M—H—COq]", 117.03 [M—H— a.c
C0O2—H:0], 107.05 [M—H—CO,—CO]", 89.04 [M—
H—CO2—H.0—CO]
11 HEETFI CuHis02 P 6.49 463.087 10 463.08542 —3.633 463.09 [M+H]*, 287.05 [M+H—CsHsO¢]*, 269.04 [M+ a
H—CsHs0s —H20]*, 241.05 [M+H—CsHsOs—H20—
COJ", 169.01 [M-+H—CsHgOs—CsHs0]*, 123.01 [M+
H—CgsHsOs—CgHsO—CO—H20]*, 119.05 [M+H—
CeHsOs—C7H40s]*, 95.01 [M+H—CsHgOs—CsHsO—
CO—H.0—COJ*
12 FIERR  CuwoHwoOs P 6.93 19506518 195.064 64 -2.796 195.07 [M+H]*, 177.05 [M+H—H.0]*, 149.06 [M+ a
H—H,0—CQJ+, 145.03 [M~+H—H20—CHsOH]",
117.03 [M+H—H;0—CHsOH—COJ*, 89.04 [M-+H—
H,0—CHsOH—CO—COJ"*
13 JTEFRD CuHisOu P 6.99 447.09218 447.09055 —3.663 447.09 [M+H]*, 271.06 [M-+H—CsHsOs]*, 153.02 [M+ a

H— CsHsOs — CsHsO]*, 119.05 [M+H — CsHsOs —
C7H404]*, 91.05 [M+H—CsHsOs —C7H404—CO]*
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(X1079)

A

BAET
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16

17

18

19

20

21

22

23

24

IIHERR R CaoH1004

IR C7He03

KREFZER  CisH106

WIHERR ZBE C1iH1204

FH&ER C15H100s

W ZE5Ey R Ci5H100s

N

7.85

8.00

8.46

931

10.03

10.42

N 2 % # CugHre019 P(Na) 11.06

Rolte!

ZIRFAHEELT C12H2002

XK DR CasHsuOnwo

XK IR CaHasOs

NSEHRgR CaoHro013

11.86

22.02

22.44

25.44

193.050 63

137.024 41

287.055 01

207.066 28

271.060 09

287.055 01

979.487 30

197.153 60

531.222 47

389.195 86

783.490 01

193.049 85

137.0233

287.053 89

207.065 64

271.058 81

287.053 80

979.482 97

197.152 95

531.220 64

389.194 55

783.486 15

—4.051

-9.395

-3.917

-3.101

—4.759

—-4.231

—4.422

-3.330

-3.452

-3.379

-4.934

193.05 [M—HJ, 178.03 [M—H—CH]", 161.02 [M— a
H—CH3OH]", 133.03 [M—H—CHsOH—COQJ", 105.03
[M—H—CH30H—CO—COQ]"

137.02 [M—H], 93.03 [M—H—CO2] c

287.05 [M+H]*, 269.04 [M+H—H0]*, 153.02 [M+ a.¢c
H—CgHs02]*, 135.04 [M+H—C7Hs04]*, 117.03
[M+H—C7Hs04s—H20]*, 89.04 [M+H—C7H40s—
H.0—COQJ*

207.07 [M—H]", 179.03 [M—H—CzHd]", 161.02 [M— a
H— C2Hs —H20], 135.04 [M —H — CzHs—CO2],
133.03 [M—H—C2Hs—H.0—COJ", 121.03 [M—H—
C2Hs—CO2—CHg], 105.03 [M—H—CoHs—H20—
CO—COQJ", 93.03 [M—H—CzHs—CO,—CH,—CO]

271.06 [M+H]*, 243.07 [M+H—CO]*, 229.05 [M+ a
H—CO—H:0]*, 153.02 [M+H—CsHs0]", 145.03 [M+
H—CsHs03]*, 119.05 [M+H—C7H404]*, 91.05 [M+
H—C7H404—CO]*

287.05 [M+H]", 165.02 [M-+H—CrHsO2]", 153.02 [M+ a. ¢
H—CsHs02]*, 121.03 [M+H—CsHsO4]*

979.49 [M + Na]*, 641.40 [M + Na — Ci2H180u]*, ¢
361.07 [M =+ Na — CasHssOg]*, 269.06 [M + Na—
CasHs80s — C2H404]*, 185.04 [M+Na— C3sHss0s —
CeHgOs¢]*

197.15 [M+HJ", 179.14 [M+H—H0J", 161.13 [M+ d
H—H0—H:0]*, 137.13 [M+H—C2H402]*, 119.09
[M+H—H20—H:0—CsHg]*, 105.07 [M+H—H.0—
H0—CsHs—CH]*, 95.09 [M+H—H,0—H20—CsHs]*

485.22 [M+H—CH20:]*, 401.16 [M+H—CH.0.— d
CsHsO]*, 383.15 [M+H—CH202—CsHsO —H0]",
371.15 [M+H—CH20.—CsHsO—CH:0]"*, 353.14 [M+
H—CH202—CsHsO —CH20—Hz0]*

389.20 [M+HJ", 357.17 [M+H—CH:OJ", 325.14 [M+ d
H—CHs0—CH30]*, 319.12 [M+H—CsHuo]*, 287.09
[M+H—CsH1o—CH30H]*, 259.10 [M+H—CsHio—
CHsOH—COY*, 227.07 [M+H—CsHio—CH3OH—
CO—CHsOH]*, 199.08 [M+H—CsHio—CH3OH—
CO—CH3OH—CO]*

783.49 [M—H]", 621.44 [M—H—CsH1o0s] ", 459.39 [M—
H—CsH1005 —CsH1005], 375.29 [M —H — CsH1005—
CsH1005—CesH12] ", 161.04 [M—H—CasHs20s]

o
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gx1
, BT . RE L H
5 A aFsl L wimin HEISE SHIE _ WhHET
LEN (X107 J&

25 N % 2 #H CaeHnrOis
Rgz[18]

26 HJ:F X F CioHisOs
il B9}

27 HWRTFET CasH3006

28 HWRTFHE R CaH3206

29  HBRFZE R CasHosOs

30  FMRTHERR CaHO6

N 26.06 783.49001 783.48596 —5.176

N 2945 32510814 325.10788 -0.821

P 3092 403.21151 403.21014 -3.410

P 36.13 417.22716 417.22556 -3.847

P 3752 401.19586 401.19467 -2.979

P 3814 385.16456 385.16330 —3.284

783.49 [M—H]", 621.44 [M—H—CsH100s]", 459.39 ¢
[M —H — CeH1005 — C¢H1005] ", 375.29 [M —H —
CsH1005 — CeH1005 — CeH12]”, 161.04 [M — H —
CasHs20s]~

325.11 [M—HJ", 310.09 [M—H—CHs]", 281.08 [M— b
H—CHs—CHOJ", 203.04 [M—H—CsH10]", 179.03
[M —H — C1oH100]", 149.02 [M —H — C1oH100 —
CH20]", 135.04 [M—H—C10H100—CO2]~

403.21 [M-+H]", 388.19 [M+H—CHa]*, 371.18 [M+
H — CH:OH]*, 356.16 [M -+ H — CHsOH — CH]",
333.13 [M+H—CsHuo]*, 302.11 [M+H—CsHio—
CHsO]", 287.09 [M +H — CsHio — CHaO — CHJ",
271.10 [M+H—CsHi—CHsO—CH:OJ", 242.09 [M+
H—CsH10—CH30—CH30—CHO]J*, 227.07 [M+H—
CsH1o—CH30—CHsO—CHO—CHjs]*

417.23 [M+H", 402.20 [M+H—CH]*, 386.2L [M+H— d
CH:O", 347.15 [M+H— CsHu]*, 316.13 [M+H—
CsHio— CH30]*, 301.11 [M+H —CsHio— CH30 —
CH]*, 285.11 [M+H—CsHio—CHsO—CH:0]*

401.20 [M+H]*, 386.17 [M-+H—CHs]*, 371.18 [M+ d
H—CH:O[", 331.12 [M+H—CsH]*, 300.10 [M-+H—
CsHio—CH30]*, 285.08 [M+H—CsHiwo— CH30 —
CH]*, 269.08 [M+H —CsHio—CH:O0—CH:O]*

385.16 [M+H]", 355.15 [M+H—CH.O", 31509 [M+ d
H—CsHio]*, 285.08 [M+H—CsH1o—CH20]*, 257.08
[M+H — CsHio— CH20 — COJ*, 227.07 [M+H—
CsHio—CH20—CO—CH.0]*, 199.07 [M+H—CsH1o—
CH.0—CO—CH:0—COQJ*, 184.05 [M+H—CsH10—
CH.0—CO—CH20—CO—CHs]*, 155.05 [M+H—
CsH1o—CH20—CO—CH:0—CO—CHs—CHOJ*

o

RFERENIMLILN a-llRAMFE b-FELX c-AZ d-I%T NEFTHEA P-AETHNA -KRARE
R means compounds by comparing with reference substance a-Erigeron breviscapus; b: Ophiopogonis Radix; c¢: Ginseng; d: Schisandra chinensis
N-negative mode P-positive mode /- not belong to any medicinal materials in Dengzhan Shengmai Capsules

SIS TEAR B S 5 M, AR
(1D, AKREZER (16). fF3EE (18). 1h&Em (19)
S HEESZ 435 B (26).
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Fig. 7 Gene Ontology (GO) biological process analysis on key targets of Dengzhan Shengmai Capsules against angina
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Fig. 8 Gene Ontology (GO) cellular components analysis on key targets of Dengzhan Shengmai Capsules against angina
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Fig. 9 Gene Ontology (GO) molecular function analysis on key targets of Dengzhan Shengmai Capsules against angina
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%2 KEGG E&ENH
Table 2 KEGG enrichment analysis

%H

i

#H P 1

B

hsa03010

hsa04110

hsa03040

hsa04722

hsa04120

hsa04114

hsa04010

hsa04012

hsa05130

hsa04621

ribosome

cell cycle

spliceosome

neurotrophin signaling pathway

ubiquitin mediated proteolysis

oocyte meiosis

MAPK signaling pathway

ErbB signaling pathway

pathogenic Escherichia coli
infection

NOD-like receptor signaling
pathway

42

32

27

23

23

20

30

15

12

12

6.95X 1073

4.04X10716

1.26 X101

1.06 X108

7.02X10°8

1.76 X107

3.26X10°6

1.82X10°5

2.57X10°5

5.84X1075

RPL18. RPL14. RPL13. RPL15., RPS15A. RPL38. RPS2.
RPS3. RPS27. RPL7. RPL31. RPL6. RPS3A. RPLPO.
RPLP1. RPL3. RPL10. RPL5. RPL11. RPL4. RPL7A.
RPS20. RPS27A. RPSA. RPS9. RPL23A. RPL24. RPS6.
RPS4X. RPS5. RPS8. RPS7. RPS18. RPS19. RPL23,
RPL18A. RPS16. RPL22. RPS13. RPL37A. RPS10.
RPS11

YWHAZ. PRKDC. SFN. CDKN2A. RAD21. MCM7.
MYC. CUL1. CDK1. CREBBP. YWHAB. TP53. SMAD3.
SMAD2. RB1. MCM2, MCM3. YWHAE. CDK2. SMC3.
MCMS5. CDKNI1A. YWHAG. HDAC2. EP300. HDAC1.
GSK3B. YWHAQ. PCNA. MDM2. ABL1. SMC1A

U2AF2. HSPA1A. HSPA1B. SF3B3. SF3B2. HSPALL.
PRPF19. HNRNPM. SF3B1. HNRNPK. PRPF8. PCBP1.
DHX15. HNRNPC. SNRNP70. HSPA8. PRPF40A .
MAGOH . SNW1. CDC5L. DDX5. SF3Al1. RBMX,
HNRNPA1. HNRNPU. EIF4A3. SNRNP200. PUF60

YWHAZ.GRB2.RELA.YWHAB.TP53.NFKBIA.NFKB1.
YWHAE. AKT1. MAPK1l. YWHAG. MAP3K3. JUN.
GSK3B. MAP3K1. NTRK1. MAPK3. YWHAQ. SHC1.
TRAF6. ABL1. IKBKB. CRK

VHL.BTRC.DDBL1. CBL.PML.UBE2l.PARK2.STUBL.
BRCA1.PRPF19. CUL3. CUL2. CUL5. CUL7. CUL4A.
HUWEL., MAP3K1. MDM2. CUL4B. SMURF1. TRAF6.
FBXW11. CUL1

CDK1.PPP2R1A.AR.YWHAZ.BTRC.YWHAB.AURKA.
PPP1CC. YWHAE. CDK2. SMC3. MAPK1. PPP1CA.
YWHAG.PPP2CA.MAPK3.YWHAQ.SMC1A.FBXW11.
CuL1

TRAF2. GRB2. HSPA1A. NFKB1. HSPA1B. DAXX
HSPA1L .AKT1,TNFRSF1A.MAP3K3,MAP3K1.TRAFG,
MYC. CHUK. HSPA8. PRKCA. EGFR. RELA. TP53,
FLNA. MAPK1 ARRB2. ARRB1, JUN. NTRK1. IKBKG.,
MAPK3. HSPB1. MAP3K14. IKBKB., CRK

PRKCA. EGFR. GRB2, CBL. SRC. AKT1. MAPK1,
CDKN1A, JUN, GSK3B. MAPK3, SHC1, ABL1, CRK.
MYC

PRKCA. ACTG1. ACTB. YWHAZ. TUBB. YWHAQ,
TUBA4A, ABL1. TUBA1A. NCL. TUBALC. CTNNB1

HSP90AB1. MAPK1. HSP90B1. HSP90AAl. RELA,
MAPK3. IKBKG. NFKBIA., NFKB1. TRAF6. IKBKB.,
CHUK
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hsa04662 B cell receptor signaling 13 7.76X107° AKT1. MAPK1. GRB2. RELA. JUN. GSK3B. MAPK3,
pathway IKBKG. CD81. NFKBIA. NFKB1. IKBKB. CHUK
hsa04520  adherens junction 13 1.01X10* EGFR. ACTG1. ACTB. MAPK1. EP300. MAPK3.
CREBBP. SMAD3. SMAD2. IQGAP1. SRC. CTNNBL1.
VCL
hsa04510 focal adhesion 22 1.42X10* PRKCA. EGFR. ACTB. GRB2. ITGA4. PPP1CC. PTEN.
SRC. FLNA. PXN. CTNNB1. VCL. AKT1. ACTG1.
MAPK1. PPP1CA. GSK3B. JUN. MAPK3. SHC1.
CRK. FN1
hsa04622  RIG-I-like receptor signaling 12 2.08X10* TRAF2. IKBKE. DDX3X. TBK1. MAP3K1. RELA.
pathway IKBKG. NFKBIA. NFKB1. TRAF6. IKBKB. CHUK
hsa04660 T cell receptor signaling 14 7.28X10* AKT1.MAPK1. GRB2. GSK3B. JUN. RELA. CBL. MAPK3.
pathway IKBKG. NFKBIA. NFKB1. MAP3K14. IKBKB, CHUK
hsa03030 DNA replication 8 7.56X10* RPALRPA2. MCM7. PCNA. MCM2. MCM3. MCM5. RPA3
hsa04350  TGF-beta signaling pathway 12 1.23X10°% MAPK1. PPP2R1A. EP300. SP1. PPP2CA. MAPK3.
CREBBP. SMAD3. SMAD2, SMURF1. MYC. CUL1
hsa04210  Apoptosis 12 1.23X10% AKT1.TRAF2.TNFRSF1A, RELA, NTRK1, IKBKG, TP53,
NFKBIA. NFKB1. IKBKB. MAP3K14, CHUK
hsa04620  Toll-like receptor signaling 13 1.30X10°% AKT1. MAPK1. IKBKE. TBK1. JUN. RELA. MAPK3,
pathway IKBKG. NFKBIA. NFKB1. TRAF6. IKBKB. CHUK
hsa04310  Wnt signaling pathway 16 2.16X10° PRKCA. PPP2R1A. BTRC. CREBBP. TP53. SMAD3.
SMAD2. CTNNB1. EP300. GSK3B. JUN. PPP2CA.
RUVBL1. FBXW1l. MYC. CUL1
hsa04920  adipocytokine signaling pathway 10 2.23X107° AKT1l. TRAF2. TNFRSF1A. RELA. IKBKG. NFKBIA,
NFKB1. IKBKB. CHUK. STAT3
hsa05120 epithelial cell signaling in 10 2.47X10° EGFR. RELA. JUN. IKBKG. NFKBIA. NFKB1. IKBKB.
helicobacter pylori infection MAP3K14. CHUK. SRC
hsa05218 melanoma 10 3.34X10° EGFR. AKT1. MAPK1. CDKN1A. CDKN2A. MAPK3.
TP53. MDM2. RB1. PTEN
hsa03050  proteasome 8 3.79X10° PSMC5. PSMA6. PSMD11. PSMC2. PSMA3. PSMD1.
PSMD2. PSMD4
hsa04540  gap junction 11 4.90X10° PRKCA.EGFR.CDK1.MAPK1.TUBB. GRB2. MAPK3,
TUBA4A. TUBA1A. TUBALC. SRC
hsa04062  chemokine signaling pathway 17 6.89X10° GRB2. RELA. NFKBIA, NFKB1, STAT3. PXN. AKT1,
MAPK1. ARRB2. ARRB1. GSK3B. IKBKG. MAPK3.
SHC1. IKBKB. CRK., CHUK
hsa04623  cytosolic DNA-sensing 8 9.13X10°% IKBKE.TBK1.RELA.IKBKG.NFKBIA.NFKB1.IKBKB.
pathway CHUK
hsa03420 nucleotide excision repair 1.11X102 RPAl. RPA2. CUL4A. DDB1. PCNA. CUL4B. RPA3
hsa04115 p53 signaling pathway 8 2.72X1072 CDK1. CDKN1A. CDKN2A. TP53. MDM2. SFN. PTEN.
CDK2
hsa04910 insulin signaling pathway 12 3.20X102 AKT1.MAPK1.PPP1CA. GRB2.GSK3B. CBL. MAPK3.

SHC1. PPP1CC. IKBKB. RPS6. CRK
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