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[ Abstract | Objective; Bioinformatic analysis was used to compare the gene expression profile between

asthma patients and healthy people, and the gene characteristics of asthma were preliminarily identified and the
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potential mechanism and drugs were revealed. Method; The GSE74986 gene expression profile was downloaded
from the gene expression omnibus ( GEO) and the differentially expressed genes ( DEGs) were analyzed by
GEO2R. Then the gene heat map of DEGs was made by Morpheus, and their gene ontology ( GO) and Kyoto
encyclopedia of genes and genomes ( KEGG) analysis were performed by DAVID 6.8. Moreover, the protein-
protein interaction ( PPI) network and hub genes were constructed by String 10. 5. Finally, the significant modules
were analyzed by MCODE in Cytoscape 3. 6.1, small molecule drugs related to asthma were screened through
Coremine Medical. Result: A total of 510 DEGs were screened, including 29 up-regulated genes and 481 down-
regulated genes. DEGs were mainly involved in these biological processes and pathways, including chromatin
silencing, transcriptional regulation of RNA polymerase Il promoter, protein transport, messenger RNA ( mRNA)
processing, RNA splicing, ubiquitin-mediated proteolysis, protein processing in the endoplasmic reticulum, RNA
transport, and myeloid differentiation factor ( MyD ) -dependent Toll-like receptor signaling pathway, platelet
activation, nucleotide binding oligomerization domain (NOD) -like receptor signaling pathway and so on. A total
of 9 hub genes were obtained, including T-complex protein 1 subunit theta (CCT8) , T-complex protein 1 subunit
alpha (TCP1), 26S protease regulatory subunit SI0B ( PSMC6) , heat shock protein 90 alpha ( HSP9OA) Al,
cell cycle protein C ( CCNC), HSP90ABI1, 26S proteasome non-ATPase regulatory subunit 6 ( PSMD6 ),
ubiquitin-specific protease 14 (USP14) and eukaryotic translation initiation factor 4E ( EIF4E). Two important
modules were obtained. The genes in two modules mainly involved these biological process, such as splice,
ubiquitin-mediated proteolysis, protein modification, RNA modification and so on. Some potential molecular drugs
for the treatment of asthma, such as anisomycin and genistein, have been developed. Conclusion; DEGs and hub
genes can contribute to understanding the molecular mechanism of asthma and providing potential therapeutic targets
and drugs for the diagnosis and treatment of asthma.

[ Key words | asthma; differentially expressed genes; hub genes; gene ontology; Kyoto encyclopedia of

genes and genomes; protein-protein interaction; small molecule drugs

W Mg e — f R DL B VIR R G, I R EBEAR TR AR A N I S IR A o BT A TR Y R R K
B 0K ﬂf?ﬁ%\\ﬂ’]m%ﬂﬁfﬁ,,ﬁ\%ﬁ RS2 ket P 3E T RO e 2 Xy 1K R B . ARSI
A I B ZE RIS U e 2 . BRI AR TR N R AR 0 S 2 TR0 I A Mg 8 2 ) R [N 3k
BRAA 2577, ﬂ?iﬁ?iﬁcﬁﬂ’]ﬁ:"%ﬂ 2O B IR RO R AT A T, O A M R DG R 25 SR R AR SR
Mg FR) 252 9 i PR Bl A2 28% E%Hﬂm%%ﬂ%fﬁl%‘?# Il i B A RS B R F & (Coremine Medical,
SR o H BT, W7 N R OR BT R B SR http-//www coremine. com/medical/) 73 #r B A7 1 )
ERAEME O LA T 5, BAR T LU R AT e B9 /N T 25 W), SR I B Y A AL A AT 9 B
Mg SR, 32 A5 Sl LA KR 7 i A T B BR A, T ‘(%?T AT TR IS %
ﬁa‘%”ﬁ”ﬁ$%“{nf1:ﬂ57€f% SER B AW B AR 1 HHE

21 B AR B 0P IR T R BT K — DA R 3% 35 8045 5 ( gene expression omnibus,
E%%,@ﬂ%ﬂmﬂ@kfﬁm%mmﬁﬁﬁo i, 53k GEO) F & 5B AH 1Y GSET4986 11 5 K & ik il
W 74407 0 R A 24 LA TS 3L fh Mark McCrear %32 28, 5036 F & 4 T Agilent £

I I 4 R 5 A R ARG B G % GPLO480 T 5, GSE74986 K4l 4 10 & 86 A FEAR,
A G I R LR, T REAE B MG O R i FE T B FEASHUE 86 A2 55 (1 S AR I 94 E R R 1Y A i
AEBEMNS . AU ED,CD4" T AW #EL  RNA GG 74 SRR EHFEAF 12 A IEH AR
MR SO E R I T (T2 91 2 FiE
Mo oAb e B G R B LR A Th SRR 2.1 B R RIREEN AT i H GEO fE K F
FR BB AL S e oA e (AR GEO2R JEAT2E 5 3Rk B NI Z3 A7, 5 A 2 Dy 10 Wi
K IR I O I G 0 R T R, R e iR ARV R BT R RS 1 PR 2% S A% B (fold
R N SR R 25 Fe 4k S R AT Rt T4k change FC)#EAT 22 S SE R i B 45l o 4 0 86 /5 1Y
I R U  HT S B AR SR e P <0.01 Al llog, FC 1 =1 WA 22 5 HA GL il %
- 156 -



5526 B 2 W)
2020 4E 1 A

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.26,No.2
Jan. ,2020

=X ffi H Morpheus £ 2 T. H ( https://software.
broadinstitute. org/ morpheus/ ) £5 H 25 5 F IR FL R A |
2.2 EFRIKXENERAK(GO) 3H GO 437
S P T R DR R DR W 1 ek, AT T
W T T 10 i 5 DR 2 B S A B R R AR 2 R
GO /3 HT E B 3 A J7 161 : 40 L 4153 (cell component,
CC), 4> F 31 HE (molecular function, MF ) Fl A& ¥ i #2
(biological process,BP)m o BrERFILFEHEIIEZA
DAVID 6.8 %% & /% ( https ://david. nciferf. gov/ ) #f 47
GO J3-#r, DT 45 31 56 KT 1) T R K- 20 A 45 2R P <
0.05 Fm AAGI A X

2.3 ERRBILHM LN SR AR 2B
(KEGG) 73#t  KEGG S X Dy BE & 48 43 #r i IR
PR AR RS | I Re R Bk Rk, T2 5
A B YOG R 0 T B 22 S R IB RN B R A
DAVID 6. 8 Hdfs FE#E17 KEGG 43 #r , T 45 2 B H e
SEAEY) B TS RS L P <0.05 Fon BA ST
E5=-9"88

2.4 22 5 IR URIAZ O IR Y AR 1 -2 BT AR
HAEM(PPL) 73#r A 1 iR R ERRIKIEH Z

. L E. Tl
1 7758 Az R REEEMRE ST

[F1) 68 AH EL AR P G 2 FLE— 2D 0 8 11 A BE R o 22 S
& 3R B PR RN 7 1 B A% 0 B R 81 R A String 105
R EIEAT 08T, LA ZE & 43 %% ( combined score) >0. 4
bR

2.5 RRBIXFEWBE DM i Cytoscape
3.6. 1 [l 194 £ MCODE fiii 1% 22 5 3 i5 5& [ h
PPI [ 45 A e . i e AR UE N degree cutoff =2, node
score cutoff =0. 2, K-score =2, max deapth =100, It
Ah R PR R 22 S R A B N E AT GO FI KEGG 43
B, P <0.05 Fm BA G,

2.6 AT PENG A OG0 Coremine Medical
AT R IR Y7 3 Bl B BT TE 25 W) R A% 0k
i A Coremine Medical 18 RAE, R4 P /NG &
I8 /Ny 5259, P <0.05 £ B A S
=0 G

3 R

3.1 R ARIREEN MR IR L SR, e B i 2H R
@R Z ] Y 510 A~ 22 S LR, o b i IR Ak Ay
29 N, R RS 481 4>, &1 I T T 29
A F R L R R 29 AT R R

id
GOLGAB8F
SESN1
PRPF38B
FAM177A1
TBC1D4
INTU
FAM200A
CHMP1B
NEAT1
FAM18B2
JOsD1
FBX034
ZNF561
Clorfé3
NAMPT
CCNL1
ARMC8
TTC14

C150rf39
TNFRSF1A
DOLPP1
C1orf93
GPSM3
SSSCA1
ZNF628

Fig.1 Heat map analysis of the first 58 differentially expressed genes in asthma
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Table 1 Gene ontology analysis of differentially expressed genes in asthma

L 3% A=) D ke I
T BP 8 57T Bk ( chromatin silencing) 3.97 x10°°
BP P95 RNA RE& B 11 )5 3h 7 0 1 B 48 19 %% 5% (regulation of transcription from RNA polymerase [ promoter 4,09 x 10 2
in response to hypoxia)
BP  MyD88 {&ifi T Toll £ 57 & (% 538 ¥ ( MyD88-dependent toll-like receptor signaling pathway) 4.80 x 10 72
CC B /ME (nucleosome) 2.93 x10 77
CC B Y )% (nuclear chromatin) 2.05%x10°*
CC ML A A& (extracellular exosome) 6.81 x10~*
CC WL3hEE H 40 i B 42 (actin cytoskeleton ) 4.39 x10 2
MF B[S AL TG 2 (protein heterodimerization activity) 4.54 x107?
MF  DNA %54 ( DNA binding) 9.01 x10 3
T BP & {4 ¥ (protein transport) 1.64 x10°°
BP 4l ifg -2 JiL 5 B ( cell-cell adhesion) 8.66 x 10 ~°
BP  mRNA i T.(mRNA processing) 2.47 x107*
BP /)N GTP [/ S 1915 5 % 5 (small GTPase mediated signal transduction) 2.48 x10°*
BP  RNA 8§42 (RNA splicing) 1.34 x10 73
BP i J% I ( response o siress) 9.87 x10~*
CcC 4 Jf 75 5 (cytosol ) 1.85x10°"
CC extracellular exosome 2.61 x10 !
CC  Jj ( membrane) 3.99 x10 ~®
CC  # & (nucleoplasm) 8.25 x10 77
CC  Z0Jfi#% (nucleus) 5.35x10°?
CC 20 10 - 441 )9 285 16 3% % ( cell-cell adherens junction) 1.70 x 10 ~°
CC 208 P9 A% Wi A% 25 11 8 4 (intracellular ribonucleoprotein complex) 3.06 x107°
CC  @i/RILE (Golgi membrane) 6.42 x10°°
CcC IR B4 (Golgi apparatus) 8.89 x 10 ~°
CC  #i{A& ( mitochondrion) 3.20x10°*
MF % i %54 (protein binding) 6.90 x10 ™
MF B (A)RNA 454 (poly(A) RNA binding) 2.11 x10°°
MF  ATP %54 ( ATP binding) 2.73x10°°
MF K37 & 08 15 %5 4 (unfolded protein binding) 4.14 x10°°
MF  fEEALEESS 5 4 M-40 2 5B (cadherin binding involved in cell-cell adhesion) 4.94 x10°°
MF . #§% % (GDP) %54 (GDP binding) 7.56 x10 ~°
MF  GTP [ ¥ ( GTPase activity) 2.97 x10°°
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Table 2 KEGG pathway analysis of differentially expressed genes in asthma

i P

MyD88-dependent

signaling pathway

Toll-like

receptor

.67 x10 72

1L /N3G (platelet activation ) 2.19 x10 72

Bt BR4 & SE AL e 52 M 5 5 18
# (NOD-like receptor signaling pathway)

.94 %1072

8]

1Z FZ A 508 11K f# (ubiquitin mediated

proteolysis)

.96 x 10 72

8]

P J5 ) T ) 2 70 T (protein processing 4. 19 x 10 ~2

in endoplasmic reticulum)

RNA transport .63 %1072

~

HSP90AB1, CARDS, HSP9OAAL, MAPK9, BIRC2, CHUK, PLD1, RABSA,
USP8, CAPZA2 , VPS45 , CHMP1B, TFRC, ZFYVEL6, IST1, RAB11A, PDCD6IP,
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ROCKI, PPPIRI2A, RAPIA, PIK3CA, SNAP23, PPPI1CC, ITGB1, PPPICB,
BTK, ITPR2

HSP90AB1,CARDS ,HSP9OAA1 ,MAPK9,BIRC2,CHUK

UBE2D3, UBRS, MAP3K1, ANAPC4, UBE2W, HERC4, RCHY1, UBE2Q2,
BIRC2, TRIPI2
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Bk KW OTB 5 S 0E B (TGFB
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.97 x10 7?2

~
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Fig.2 Protein-protein interaction network of differentially expressed genes
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