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Research status of omics technology in the research of prevention and treatment of

pulmonary fibrosis with traditional Chinese medicine
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Abstract: Pulmonary fibrosis ( PF) is a kind of interstitial lung disease
with unknown cause. The mechanism of traditional Chinese medicine in
the prevention and treatment of PF needs to be strengthened. Traditional
Chinese medicine and its compounds can play a therapeutic role in the

of PF

pathways. Because of the complex components of traditional Chinese

prevention and  treatment from multiple targets and

medicine and single research method, the research process is slow. In

recent years, omics technologies ( proteomics, metabolomics,

transcriptomics, genomics) are helpful to explore and screen clinical
biomarkers and new prevention and treatment targets of PF, providing
ideas and strategies for the development of targeted traditional Chinese
medicine. In this review, we summarize the application of different omics
technologies in the research of PF in recent years, and analyze the
progress of omics technology in revealing the therapeutic mechanism of
traditional Chinese medicine. We also discuss the advantages and
limitations of omics technology, and think about the future research
direction of PF.
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PEBE' A Hh 5 22 MK 25 B 395 I AL 3 4 R
AT o ARO[ B 4L B AR AE PF o
PIBRFFRIE DLEAT 4G, Ay B oy h R 25 B I PF AR
WFFE 5 T AR 2 20 7 B B D6 Ak 1o P 2 (47 JEL it A
B
1 HFEFER

HAFHR A 20 4 90 TR B W R, H
o PR 2H 2 R s A 2 R A B S MR 2 e e R
JEAE I SRR 2 B R 2 RS B
JREH PR 2 2L A0 AR TR S AR AS b ) 2R B AT
SE R EVERE MR S SE 0T AR 5 AR 4 2
ARG AWy — 848, 38 5 WG HILAAR A Ak 4t i <5
P B P AR AL T T A LA 2 A i 3
(1 2 PR IR A5 5 e 3 2L 2 O 9 40 I A R A )
BEARAS T AF & {5 {#i RNA (messenger RNA ,mRNA ) 2§
RURVECE: , RO RIPIRER S T mRNA iR 25, 5
KRG HRERS A BV G R S R s S A4
S FEE I 3 BRI AR YRR R 2 1 T R L
b 5 14, ARG IE R B kK

PR 2= H AR AP HLAR R - Hp i DNA + RNA |
HE AU AR AT OCHR A3 BT o IR 20 27 i A
FEX G DNA 8 A 3235 1 15 2 P00 A Py K ] e &
At 2o S 2F AT 502 RNA Horf mRNA 1
st AR B F T, SO0 A Py T BB B R AE A4
U A AT G SRR, R B A R
A ) BIKs A 2R A 4o ARBHA SRS I B B 2 &2
BM: T AT 2 BRI AN AR AT
FEPEE BT (— XS 43 7B iE <1000 Da) , FH4%
R SRR ERE R R B
FRE R R AR AT TG SR A A 2 21 28 BRI AE W R R A
IRV b BEAT RS N A, SRR & AR BR Y T i
TR AW~ F AR 5 W), e & AR AL 0 A I 284k,
HhEEZ5 PR PF SR AEE AT SEALA o
2 HAFRARE PF lEMREPEZLETHRIA
2.1 ERAEF

A BRI R AT BT & AR S I A= P p
W, PE i A= BRI F132 B 25 BHIE Bt
FAN S50 PR el ARG T 3o B2 7 AR 4 o £ 2
#2358 H (differentially expressed proteins, DEPs ) £l
AEFIE RS . ARG S0 R LA, RIS 652 MR E
i A 1 784 A~ DEPs 33k W35 [ 22 5 £ £ (fold
change ,FC) >1.2,P <0.05] , 5480 48 M40 i o1 3

Jii (extra cellular matrix, ECM ) | % & & 3¢ Bt
(P<0.05), MHIFIER T PF AL Y2205 1,
W3R K BLE ,— 2% DEPs 7 PF AN ] [ B & B 22
MOPER . 2R AT st 2 AR BO G L B kAT
N TH] BT H AR LA 1 28 X DG 4 & I (1] B 1 i
(rheumatoid arthritis associated interstitial lung disease,
RA -1LD ) i % 5 4 Ffe 5 A7 12 M35 22 S E, Horp
RA —TLDZH 4 ANEE G5 B S5 (R AH L (5. 65 £4.48
6.8 +4.16,1.37 £1.52.0.55 +0.62) vs. (1.88 +£2.48,
2.85+1.65.0.37 £0.50.0.15 +0.19) ¥ 2% [ (¥
P <0.05) , Jyfii i PF AHSC A= Wy br A 4 it 1 %2
2%,

CHEN %" HIFRCHE (RALF 7 5, 88 TS
SEfili 7y ( Shuangshen Pingfei formula, SSPF) X8 3¢ 55 25
(bleomycin, BLM) if5 5 iy PF Zf ¥ 452 84 1) 245 R AL ]
G E Y 368 > DEPs 15 i A7 B AU 2 v L[R]3k
LRI A L, SSPE YR YT A 120 N EH B A
220 NEEHE R (P <0.05,FC > 1.2) , A4 A 41 JJg R
20 A 01 3R 5 Tl AN A DG T G S A W T e, A AR Y
IR 15 - IR G M L AN (R P4S0 ZKi%k 2 W5C0% B
Y55 () P <0.05) ,3x 48 DEPs 25 ECM [ =l
KRR MR Y T 4w, 7T REJE SSPF YR YT PR
FERE I A bR R o LD R0 B AR 45 (tan-
dem mass tags, TMT) % 5 85 H AL 2B TS SR 70
Br 7y PF /N A NS 4 4468 U8 28 ( ginseng
honeysuckle superfne powdered tea, GHSPT) & J7 Hij )5
I T 8 E B e, %252 Jr B 19 4> DEPs, fU 4%
FMR2 Z %l 51 4 (FMR2 family member 4, AFF4) | fii
EIAEZE K - 1 244K (glucagon — like peptide 1 re-
ceptor, GLP1R) &, H.# AFF4 (PF/CC): (GH/PF) R
2.52:0.49 .GLPIR(PF/CC): (GH/PF) Rl 0. 60: 1. 39
TR R IG FIR 22 ¢ 3, ik — 2D i 2 BRI vk 3
JET AFF4 GLPIR FEHM FEE M (HP<0.05),
Ui X L8 DEPs J& GHSPT & 3516 Y7 1 I A4 ¢ B8 4 A
HH o A PR E A Z T T 678 GHSPT 35
J7 PF AT RE 5 AN T BRAE T IRg L1 53 S5 ) Bk
Jii4 B E H B4 1 (matrix metalloproteinases 1, MMP1) , %%
4 K A F - Bl (transforming growth factor — BI,
TGF - B1) RN K, 1l 8 4 #5712, o
RS BORBE SR S o B 2R T B0, It Hh
T2 TR OGS . X — R IURh BEZ T
TPIBLHIR AL TS SRS A
2.2 RigfEZE

AR 2 B A LR AR 15 PF R AL A
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SR BRAE BRI AR, O A Wb R 0 e BRER AL 13
AORLAR o DIPTSR BT, IO R v ROHOAH €0 1 I 5 v 20
R A ) A Y 5, A B AE R X BR AT PF K
£ 10 5] /7 25 1 W5 N8 1% JH B ( lysophosphatidylcholine ,
LysoPC) [ £/ % Bl 3% (false discovery rate, FDR) <0. 05 |
e PF AR M5 h T VR I B IR IR A A4S, HC
ZAEfEE PF, HAE PF & L3 b i) 5 B 2 Ad XS i
AR 2 7%, t BEAEIXS LysoPC i 73 fEAG I PE IfiL 7%
HEIR AR Y L B 18 A T B B R A
W R I, I BUGH R X PF G A e 2 108 & 8
BRI AT T 0 FAS DU, 38 3k 1 422 B ot 6 2 R
S, Bt — 20 2 5 W e A B RS R AU
% RE R AUHHE B SE (P <0.05) , gEm i 1 AR 2L,
UL L BLRE T PF bR 4, /v 5 PF S8 1)y
SEACHHRTE A B TR PF B &L= o
BN PR R O €03 - DUALAT - He Yy
BB B 3 BB, W58 N Rl J3 2T 4 40 i A5 7
ZHANPE DL 25 It 7 45 24 20 0% 1T A e 3k 0, SR AL
FeAL, 45 2 2H A AL | 70 e A B L LysoPC 52 R 4 i
P IS Ik £ 2 % ( phosphatidyl ethanolamine , PE) |
KA AR EREH (3 P <0.05) , x4
PG 22 W A2 A 2 Bk B R A W6 0 R AR TR
R A BRI . DB X S YR Y TE 45 24
AR A 2 ] 2 B9 284k, D9 FF DL 45 il 7 iR 97 PR
PRI EERE S, AR A AT BB PR BT IR R
W XU SR AR - DUGAT - AT A
HOR G A2 2 38 B il ( MetaboAnalyst 4.0 °F-15)
Xf 2% 2 R B 45 24 ) AR LY R i A 22 S #E AT e A
St 2ot o kB, SRR L, 45 245 41 b
Ve 17 R, (A L - KRR S 11 MR 1A,
LysoPC(14:0) 5 6 MCHIY)H 0 [ 22 & 8 2
( variable importance in projection, VIP ) > 1.00,
P <0.05 ], s e 2 Wi IURE S 2R A= 05 1
AR P& A5 [ A 152 i R X (impacts ) > 0. 05
Lo = log ARHIYIHY PAE(P) >S5 ], i@ 1243697 PF AH
RIS &Y, SR FT Be AR FIBLE , 48 755 il
Bl 2R 2R KRBT ROR, IR IRIG T
PRME T BERIAR I o 5 W R AIE ST s S D7 T F
HRHFEN 83.3% , B = F X R4 53.3% (P <0.05)
RS 7 i I R IR T 6 P24 P BAR e %L )
FERFE Y FI2 PR 45 A A2 2 H R R 78 5200 i Bk
BRI (total extract of Amygdalus mongolicus, TOT)
X BLM 55 PF 520 , 45 0 s BRI A g 2% 22 X
W { PE[0: 0/22: 5 (4Z,7Z,10Z,13Z,16Z) ]} .

LysoPC (20:0/0:0)  JREA MR TFE (VIP > 1 H
P<0.05), %7 TOT G784 T ke, Hh 2 7 2
M2 LysoPE(P <0.05) , #2 & LogP >2, Impact >0. 02
XA U 3 B A A O 2 , R B vl R A3 e A A
IR IR A2 2 PR OCHE AU R AR . R X 4t
PR T A2 5 1 it 21 4 A 1) O S A bR i, o s 0
i) P A R i O sy W e B S E W R
RETR NI/ N3 12 TSI R A2 A T 0 , A58
5 PF s B VIR S 1 A AR S SR T R
2.3 HRAF

B S A 2 BRI I el 1 D O s, AR AR B RE
FERE I B A R S R, WF Y 22 S 3R R JE A ( diffe
rentially expressed genes, DEGs) [INRE , 8 /R0 &
Bl BFFERMT, FHA WA B2 0 125 DA ey e e BE R
ik (gene expression omnibus, GEO ) £ % ¢ 7 125 17 Ji§ 2
H# % [ 1 ( recombinant leprecan like protein 1,
LEPRELL) 5:A 7] R /& PF W 7EIG Y7 $E 40, 4 75 PF
Al 20 21 RNA il i ( RNA - sequencing, RNA -
Seq ) BAEEHATHUE, 45 2R W78 LEPRELL 75 5& [H % ik
BUPE %) ( gene expression omnibus series , GSE )92592 |
GSE83717 FiI GSE150910 /R £ A ¥ B #F T (1
P <0.05)" ifb— b mUHR 3L 45 2 R 41 R 4 4
( Kyoto encyclopedia of genes and genomes, KEGG ) i@ [
AT TR RS B T T B A0 SR S AN S A
SR AR PRI HEN LEPRELY (%) F ¥ Al fE 23
T S M UL PAY SO A ARl S R, [ B e 5 2
D R 200 i A1 8 Jo ) 77 A S e B R i o PSR
38 i RNA - Seq 152 N 5 )6 & it 3R 4 M % S
( real —time quantitative polymerase chain reaction,
RT - qPCR) HARXS IR WLES IEH P HUBUR PF 4121
PEATXF LG, BF 58 3 R 22 ) 1Y 25 Sk 1 0 4
BR, 7E I PF 4 41 650 4~ DEGs (FC > 2,
P <0.05) , 5ili b K 2 v £F B A O p B R Rk 24
FIHE ($P <0.05) , ik — 2558 i 5 A 1A 38 (gene
ontology , GO) TRE/MT K BLAE 4l 1A (IR 2 kot
S A AT ) DR g8 I AAE T 1A AH S A Y i 4
BEEHEP<0.05)  MIFEALE4E40 /] DEGs JZ 1
30T, S DEGs ik 22 53 35, 4 i b Bz 40 g
PHYLT B2 RR PF ) F 22, RT - qPCR 52
BBl S e RNA 7 WL 3 1) 22 S e H W], Bk
WFFEEs SRR, PE AL A 32 P IR SN LAY 50, e 2
SR TE PE b Rk 8 9 [R5, a] LADSCRR SR E Al
274k, fa P I K AERIL]

WUk R AL R AR B S A sFA,
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XPIE 21 B A2 A2 BR 57 Il % ( Maiwei  Yangfei
decoction, MWYF ) &5 5l 12 2H /> B3 fili 2 23 4 A 3 17
mRNARGIN 153 22 5 5L R 23R4 . 25 A PR A 4]
A 1833 AN, 4 G FIREARIA A 1 733 22
S (P <0.05) ,MWYF BES [l 8 4% AL AH G 1 53
(transformation related protein 53, Trp53) B¢ P53 £ 5
A0 S A SCRE PR A 23K 7K, ik S8 5L IR 55 A i 5
FUIMC, it KEGG % s 40 Hr, MWYF 2 3%
KR ZE S AERTE S PS3 {5 S @ A ¢, RT — qPCR 52
gk 5 H AR — 2, N MWYF 7] fg 2 i pS3
B I B A T M SET 4E 20 M 8 R R BT PR VR A
ZHAO %1% 5 3 4 5 5% 41 K A5 1 RR A 7 B 14
( Maxing Huogiao decoction, MXHQD ) $1 PF 1E F J& i
18 40 4> mRNAs 15 > miRNAs .25 4~ IncRNAs F
17 4~ cireRNAs RSB, #E—2 GO g/ HrMXHQD [
DI SR ARG Z — DNA 557 1 AT E g
LRI 1S BRI IR ($4) P <0.05) R Z2fif PF, it A< bif
GRS X RE G I S R e SO LT 4R ALiR 7 2
— MR % PE BB R R

2.4 ERFEAEF

R DR 2 A ok v 3 R R B 4 T TR AR AL
TREAT IS, R A5 952 05 v 15 0IE 46 1) A= ) 2 B il A
DEGs, #F5E& W], DL PF v i if HE 28 558 ik A BF 58 %
2, EDME B AL RLE i 8R4 T DEGs i ik , Jf:
i3 RT - qPCR Sk, {57 PF TR E M 2%, 404
PR EDIARAR R P AL, 7T 0% o AR S, IR
AR PE R LS 6 T3 i B 5 05 1 . FAN
25O gE e A A T I S T T RE S SRR
IR ME PF ARG HE S 53, B B MMP19 L[ 978
TEFRGENEREURPE PF B HAAAE, AT RE S PF (135t f%
WU IS A7 & (P <0.001) .

AL A 2 AT XE PR ) & AR DL R 25T 1S 1)
BEARARACHAT /AT, DR AR R T 25 T30 PF B A DG A
AL o L1250 5 5o w2 30 0 40 A7 2% B, P S
Il A(Tanshinone I A,Tan — Il A) Zb¥ TGF - g1 1%
JUMLEE, F ¥ 709 4~ DEGs A1 F 8 1 075 4~ DEGs
(P<0.05H FC>2) , X S6XE (R 95 N 40 i AL o e i
LFYERN PS3 {55l e A, JLrfr Tan — TTA B3R 307
52 1 2 (recombinant sestrin 2, Sesn2 ) {3515, 1 iG
Kelch # ECH AH5CH 1 — 1/ TLL4000 2 #HCH
T2 (3 BT DU AE A 96 Sesn2 1
PF ) A R T8 A L% . LIU 25020 360 B
JEH R AT T A B R 2H F LAk 3 A, 45 R N FFS 1697
PF AHIRAUREA U T 22 5 A AL XU 105 4>

KA IR (P <0.05 H FC=1), b #
EAPZS (B G FR N FE2 ) v] AR i I8 19 e 3 2R 1 o
%454 % H 1 (insulin enhancer binding protein 1,
ISL1) X SLAEE FH 03 (forkhead box 03, FOXO03) F1
JBIH ¥ (Sonic hedgehog, Shh) i) % s F WL i3t 14 7K ~F-
RIEIRYT PF IR
3 HFHEAREPF RFEHAXTHHALE

i I A ) KB SCHR 20 B A5, T R 25697 PF OF
ARG S LR A2 5 L /0 e vh T 8 s
R AL T 8 5 R 2536 PF RS2 R
N AT 22— 28 X PR RIS AHEA T B2 T i 8, ok
Z AR A BEAR ST R 25 B iR PF R AR R Rl A 5 [+)
B PRI IR I AL 24, PR BRI 732K 2,
— WA BRI Feak BRI
4 HERARRUEZAFHEZLE PF HEPH
P
4.1 sMHYMERNE T EB S, IEFESAF
FEBRENA

BAO %7 FH“ L4l + M 417 AR Y5 E
MR AT D (Ophiopogonin D,OP — D) %f PF
ARG S T 0L o AR SR 1 BT AN s ) Bt
AHIPE I M AT HH 7 775 > 22 5 A5 R 18 226 > 22 S ik
[, e —20 70 M e B N 186 JULIE 3 30/ 26 1 e B
( phosphatidylinositol 3 — kinase/serine/threonine protein
kinase , PI3K/Akt) {553 % F1 TGF - B1 {55 1l #% &
4 ,0P - D Jiid 8 TCF - B BEFR AL i B 5540
SCHE M mRNA Y 323K, 52 0l 21 20 B 09 14 5 L 58 4E AN
JiE T ) T B A, N T S B X PR IR YT AR (3
P <0.05) , 4 lim IR S g iy it 4Rt T 1 B9 IE S
CHEN #6737 AR 11 412 B R B A A 4 5 5
ST T e 4E AL T, 7R 368 > DEPs 2 45
T ECM {5 58 RS 22 19 il 22 1 A U ) 3 4 e, XS
~F-fiti 77 nl AEsE i JR 44 DEGs Fl DEPs 2 2 4 2 4k L Af:
Mo ZHERAG N A B T2 e 5t 5 PR
RV VI AL YIbR W) SR T 0, I e — 20 1)
R R 2 Z 80 M 208 B B IR PF 92 AL, AT
KB FIG YT PF SR Y SR m
4.2 HAFFEARI P EIRIRHFE SR E I A HEE

AR AR Hh BEAR G BB IIH 5 R i AH 2R B, SRR il
T Y KA 5 W TE R A AF TR AR [ I B Tk vp 2576
I 1] BT P i 5 i e 45 5 ) 19 I R RE T BE AR OG .
Fo0 ) 3 A LR 2 B 5T 0 B 3 AR 3
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REAR AR i b A 5 e 55 7 i (VIP > 1, P <0.05)
Je o3 A T RE G A 955 AR AR DU R ACI L N & R N4 &
RRACITE Bk BT PY o T3 AhEE R R, i 18 A
A R A IR, e Bk e S AT 4R
W ZE A L - (+) - AREEEIH  F MR TR NS A
BRI IEAR (3 P <0.05) o il 2 “# 50K A&
B FHAMIBER 73697 PE BT L AR Yy iS4 Hod i A
Pl R B A IE AR L R BT PF AR
78 i) IR WA 2 A AL 2 O I, D R i 1
AR B AR A Hh 24 957 T L A AR S i,
AR PR R A Y e, e B A RGN AL AL,

TR AL
5 itig

AT DU R A HBOR B A8 PF HLI A9 HF 5T
K H AT EEZGLER IR PF BN T T4 R
FACHANEE 5 XF PE B 93 HLA E AT TR B A 5% 53
B, A B TR I PF A I R A= W0 h5 S 4 By i
L AT, S T R [ Hh 2 BF i 4 3L 8L B R SR, A
SR AR &, AR L S P R 2 AR
BEE—2 BT, TR, R 25A)T PEORE-F
FELMCBI Y BRI AR A R 22, DG i I3 [ 2 2
S22 2 AL FEAT 20 AR R AR WF ST /L, R
THEARA Y JERA Y S A AU A, aniy
A2 BB A A St PY IS 1 H 24 22
3o, X LE A A FARAEARSLATAER  RATE A 7T LUK 22
AP TR S ST, RdE R R
ZYLEif) T PY i R P ) R At A0 BRI, 4 sl 22
e R A HE B 227 i) e o AH 2 HOR U T 72
S AT RERAK K RIS R D H AR
FAAERERER, BB AT BOR AT BR R 3% F 53 555 )
BURTHRPL. BR T 299085780, 2 B HEE AT
LA RN S = B R ) et LTI P2 a7 P R 5 7 N =
AT IZ FRIIESE TR RO AL AT i =S 4
Fo TISNAR G A IR 2 U FR R A,
A SRR BERGR 45 5 T N B R T
KT, 2 K R bR W), ST I PRAF 5
SERIIZIR . Wl HE A A FoR Ry AT Bl
FMTEAMR IR, —E2 g P 2 24 1 FORRS OR ¥ 8, 2R R
— AP PR 222 A TR R A AL
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