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The Key Genes and Pathways of Dampness Constitution from the Perspective of Constitution

Transformation Based on Bioinformatics
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(Abstract] Objective To explore the key biological mechanism of dampness constitution (DC) from the perspective of
physique conversion by mining biological information data and analyzing the difference. Methods Chip “GSE140769” was downloaded
through gene expression omnibus data base (GEO). The results of high—throughput protein sequencing before and after the
transformation from balanced constitution (BC) to DC were screened, and 12 significant difference proteins were obtained; through
the difference analysis of serum high—throughput protein sequencing results before and after the transformation from DC to BC,
14 significant difference proteins were obtained, which were cross compared with 12 significant difference proteins before and
after the transformation from BC to DC, and 4 key difference proteins were obtained. R language, KOBAS 3.0, DAVID 6.8 and
other bioinformatics analysis tools were used for annotation analysis. Results GO analysis of the significant difference proteins

in the transformation from BC to DC showed that it was mainly involved in cell composition such as cytoplasmic stress

(W75 B #8)2020-07-29

(E£ B )W M A L F TR AR5 H AL T & 4555 H (19B436) 5 W 1 4 K24 24 A @l I 253 %150 H (X201910541028)
(EERIE W, & AEEAR A B9 T7 )« B RE R 5T

GBEEEE ) b5, 5, Al #4%2 , E-mail : njtangbiao@126.com,



882 W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

particles, biological processes such as neural somatic cell regulation, and molecular functions such as receptor ligand activity;

KEGG pathway analysis showed that it is mainly related to immune regulatory interactions between a lymphoid and a non-

lymphoid cell and MSP/RON signaling pathway; disease analysis is mainly related to ulcerative colitis and chronic obstructive

pulmonary disease. The four key differential proteins (MSP, DPPII, Siglec -7, TREMLI) between BC and DC were down-—

regulated in BC and up-regulated in DC, and further analysis founded that the four proteins mainly mediate the cellular immune

response and inflammation, and MSPRON signaling pathway. Conclusion MSP, DPPII, Siglec—7, TREML1 mediated immune response

and inflammation, and MSP/RON signaling pathway may be the key biological basis for the difference between BC and DC.

(Keywords)] differentially expressed proteins; key proteins; constitution; biological basis

RIREUR TR AR TR K, B A 2=
A B ARAR T AN e — NS T2 A X A 1R A
A AAEVE G — IR BTEAR R B b st AL T
ﬁﬂﬁﬁﬂFi.?E}“@%ﬁWW§EIE\%EI"JZJJ?SE

b, WA BT AR sl R A, VAR UK SE R TSR
Fr? XA B 412 W LA R AR it 0 EﬁTﬁf&“]

FURT, A AR S AR AR D e S 2 A B A
A Eﬁi%%%ﬁ%ﬁ%”‘,ﬁﬁi%ﬁ%?ﬁ%?ﬁéﬂ%ﬁi
JAR 56 A 1y 2 S Bl 9 A 20T B2 SR TR B2 1 AR
Yy~ BRI 52 R 22 IR I UTA i B 25 BIF 5 9 TR A
T PR R A 2 A A A — 5 WY Jmy BRPES) 2 7 3 5
B AR SR TN 5 85 A R R C H H AT
FHICBIF TR | R SOR B 2 40 05 125 90 U AR 5
B A 0 R R I 2 1 2 2 0 R A A BT OB RRAA o B
MRS ) )R G B4 A W A SRR R AT T T

| ARSI

L1 BRFEE
3ok 3 R R IR K R (gene expression om-
nibus data base, GEO;https://www.nc bi.nlm.nih.gov
/geo/) HATAAFKE R Hii A “dampness  constitution”,
K 1 1 2% 1 BR 5 O “homo  sapiens” , ) & i 5 A F
FERYI Ao
O TR AR - (1) W0 15 1L 77 A 5 T4 J5 & 7% iy
J5 BRI | DR A4 5T 7 728 i S 4 MLV AR S R AT 22
S o3 AT, T A A% 58 007 FUA BT 8 2 5 0 e AR o i
AN TS AR 2 180 1 1 AR 5T 2 B D AR o 2H R 17 21
[Fa) L 97 2 S £ 1 0 A 5 (2) A £ g R
A Q) FAaEERREMER ID FE.
SR FEAAF B 5 — A ALEE 4 R B A
T Ak A Y A S A LT AR A L 3 R
P T A PR A R 7 FR BT I 2 Rk
O AL E 38 AN MM A B A R 100V R 1 A S
37 AR B ASARINLTE 8 F R AT . b4
FIR ARG A8 SR R BT 46 55 2 i) 2 2 491, 4F

I (44.75£16.58) % | VK i i 5 £ (25.36£3.45) ;3 4
PP A BT AR A Sy S RV B A 45 55 2 431 2 1
A (56.00427.84) % K45 40 (23.03£1.15)
12 ZRFEEER S E

GEO2R J& GEO B¥fa g iy — A JETF R IEH
MIFEL AT AT R PP, AT GEO2R 23 B “1.17 BT 3k 45 1
AT “GSE140769” , K5 ~F- 1A Jit i 22 g 3 Ak 44 Jot #1
IS5 ML 26 1 R K35 (n=4) 1T GEO2R 1EL 43T,
ARBUAT 250 28 7 HE U B 5 73 SR IR AR 1R i e 7%
g - FIAK BT 0 1S L R K (n=3) #E 4T
GEO2R 7EZ 50 #7 , R LT 250 22 57 & A5 BL AR
P i 1% 2% 14 - P<0.05 H.llogFCl(fold charge, FC)>1,
B 22 S AR BOR T>2, i 4 WHE B OK |, 25 5 38 3k 1
AR BT,
1.3 SFFIR BT e AR IR AR BT i 2 2 5+ 8 H GO
ket

W R 1E 5 “clusterProfiler” £ O 3 F1 A 5t
B 77 S N R R B 3 2 S AR R AT R R AS 4
(gene ontology, GO)Zr#T, XfixX 2825 i H A 1Y
I ff 2 1% (cellular component, CC), 43T Y g
cular function, MF), 2 ¥ i #2 (biological process,
BP) AT R, L P<0.05 22w HAGITH 3 E L,
L4 7 R 5T AR R PR AR B B 22 R R

(mole-

KEGG 15 5 18 % DL K AH S50 & 50 bt
KOBAS J& %% FH 138 1% 5 2200 & 48 0 M 9 £ )

FETEL T TR, SR KOBAS 3.0 (http://kobas.
cbi.pku.edu.cn/kobas3) 7E£E T EL X FA 4% 48
PR AR S5 014 Y 5 2 S B VR A R I e R 0 T LA
KR & AT
1.5 AR G BE 22 57 8 A A LA & GO T RB I B
FIIH 5 BB HE 26 T H (hitp://bioinformatics.psb.
ugent.be/webtools/Venn/) 73 5 K 7 A JT 5% A% i
PR I 1t 3 22 S 2 1 55 T P A I 2 A Ay AR Joit
1 0 3 25 S A P EA T A8 SULL X, AR AR A 1 M A T
BRI o OGS 22 SR



2021 55 41 &

W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 883

FIH David 68 fEZ53#F- 5 (https//david.nciferf.gov/)
#J Function Annotation BB i A RT3 A0 8 25
Uniprot 1D, 38 i JE PR 4 T H. 3545 David 6.8 1] H
B ID AT GO DIRe TR XA BOCH R A
A ARG A= it B o T DI REHEA T AR N A TE R

2 R

2.1 BHER

HRAE “1.17 (008 7 3 ABRHE 07 8 1 A5 5 BER Y
e 38 TR B B B s 4R S, B “ GSE140769
“GSE140769” )& T GPL27785 ¥4 , A WFFT L B 1 445
— R A K AL G 4 AT AR 5T A A 5 AR S 18
PR JBT, 3 A T e AR S5 A A B 72 Sy SRR BT, 3 S AR B
LR BB AR i S 0 ALY | 38 A A AR T AL 2 B
%1 (GSH-CAAXO00, RayBiotech, Inc., Peachtree Cor
ners, GA,3EE)IE 1 000 Flh 4y A5 R A9 BL
NN = ¥ N R T RN ip s LT LN IS BT £ Y AN TN S
B R IR A A3 2545 A (P BE R I 43 28 S5 7 2 DA TR,
2.2 SRR A AR O IR A B 2 R AL
K GO Tifig st

W 4 AR (AT ) 5 8RR T (5 ) I3 2
HE 1T GEO2R 7E £k 43 #T , loghC M 1 PE AR 5t (Ji5 )/
SRR BT (I ), AR 5 3 v i O e A AR B 1

0 o

E2 30N

Pk

2 i AN B 1A 0
F40 LR 4

e i AN i 5
miRNAZH i G f

% SmiRNASE TSR miRNAE 7 (1] 14
il T AR A I T
SNl e O 4
g A R E T
AR A A e A

el mE o AL R
fEryit:]

APEPEIR A w T
VAT IV O AL A L
miRNA i 20 Ff
AL

2 Rk R

4 R KRR RE

M BE R A

[ B P EmRNALS &
GOk

R IR EABRES &

e 1 PR SF AR SR A IR A US| ARAT 12 4
WE AN, Hh B AR A (macrophage
stimulating protein, MSP) ., —JKILJKAES I (dipeptidyl
peptidase I, DPP-11 ) MEVR QLS G M o e BR AL FIAEGE
£ % 7 (sialic acid-binding ig-like lectin 7, Siglec-7) .
B AE A1 B fik & Z /K 1 (triggering receptors expressed
on myeloid cells—1, TREML-1)%5 & 4 [ , Nestin
TAFA2 IGSF3 45 F i,

x1 FMERENSEHER(EINEZERER
2: A AL

SEH PiH GSE R (¥

MSp 0.000 0 2.907 P26927 CHE32

Nestin 0.003 2 -1.679 P48681 CYT-24-27

TAFA2 0.019 7 -1.513 Q8N3HO CYT-24-36

IGSF3 0.019 1 -1.363 075054 CYT-24-20

Siglec—7 0.014 7 1.331 Q9Y286 CYT-9-35

DPPII 0.009 6 1.188 Q9UHIL4 CYT-14-21

Lin28 0.029 4 -1.139 Q9H9Z2 CYT-22-20

GDF-9 0.013 2 -1.106 060383 CYT-24-14

SREC-I 0.017 1 1.094 Q14162 CYT-13-31

CES2 0.013 6 -1.067 000748 CYT-24-8

TAFA1 0.027 0 -1.044 Q7Z5A9 CYT-24-35

TREMLI1 0.045 2 1.033 Q86YWS5 CYT-20-40

1 15 2 25 3
—logP

E 53500 S A M R A=l R 4 T e
B FMHEE (A SEEER(E)NEZERER CO O



884 W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

AT PR A () 5P BT (5 )
1) e 22 R AN W AEY YI6E, T GO 43
Bro S5 5 IR L 42 B 22 5 40 5 I R
LR 5 20T T BE LA 32 AR BE AT M | 22 (R ik
B PE S 3 S AMEAE Y S R EE S 5 &K 4
MR T AR A A, LR 1,
2.3 R T e AR IR AR R ) B E R E A
538 I 5 B A b

PRI BT () SRR (5 ) /Y 5 25 R
KEGG 15 7 38 i#% DL S 59 43 Hr an 16l 2-3 e, Hovp
15 538 4% TP 2R i ok 285 010 1) 43 i) e v T 40 5 9 o
EL 200 it 22 0] ) B 93 {5 5 3 % L & MSP/RON 15 %538
B IR B B BT S o 5 05t MR 45 I 4% DA SN
HL 2 14 it 5 5 55 0 485 VDAL G
2.4 TR TG A O T RUA Y B 2 R R A

[v) BEAG 3 A0 1 A 5T () B A2 Ol P AR B

Ge BV A ELAE 1)

FZ A bR

MIEEAEM A

ZhE AR R

T IE A AL I 5 S i

25

TGF-BfeE 5t

BB B A PIMThhE

& N s R 4

AL

LTSS

AR f B FE2 A 1 AT A
BN RN G I R

rh AN 5L

FEHA FREH

ik

ST RBIERGE

ARt

H S

(J& ) L7 RF AR 38 3k i 3 A Bk 1 14 4 A 245
i vk TR ) 5 vk L A5 8 14 S AVA R B £ 5
%HJ@%%ﬂﬁ?ﬂ%ﬁ$GﬁMme4jy%
A% ETE ;1 MSP DPPIL Siglec—7 25 2K 1 # 1k
WFETRE, Wik2,
2.5 TR MR ST R T ) G B 2 AR

- R BT () SR (5) 12 4~ 3
26 5 8 VS IR BT (AT 5P AR B (5 ) B9 14
BEXESE N T BRI T 38 R 15 5] 4 4
S5 B (M 43 9l J& MSP . DPPII  Siglec—7 .TREMLI , H.
X 4 AN TR RV B A8 SR AR S o R 3
A T A AR S A A Ay S A T b R R
W3,

B2 FHE (AT SR EER(E

ka5
MG BRLIE A il e
JA £ 5
JIEVE

ll}}:[l,’ﬁ}

5P HL L 3E
CIEAEK

WG FAE R

St S ARG
AR RGP
JULEE RO 2R ki
W B

s RBEHR
JESEAR AR

—logP

IHNEBEEEREAESERS N

B3 FMER () 5REER (T

—logP

IMEZEZREARRIN



2021 55 41 &

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

885

F2EBEERENEEFNER(EINEZERER

B PE 25 54 HHHS (O
MSP 0.000 0 -3.018 P26927 CHE32
DPPII 0.002 1 -2.508 Q9UHLA4 CYT-14-21
GSTM1 0.010 0 1.958 P09488 CYT-19-18
Siglec-7 0.003 8 -1.788 Q9Y286 CYT-9-35
PRDX4 0.000 4 -1.767 Q13162 CYT-24-33
CD42b 0.002 2 -1.642 P0O7359 CYT-24-5
HAO-1 0.005 0 1.524 QoUJM8 CYT-21-13
Far 0.022 6 1.323 P09769 CYT-22-11
Cf10 0.014 2 -1.306 P00742 CYT-21-1
FAM3C 0.041 3 1.268 092520 CYT-19-16
TREML1 0.038 0 -1.177 Q86YWS5 CYT-20-40
AMIGO2 0.044 8 -1.120 086SJ2 CYT-24-1
CrkL 0.030 2 1.061 P46109 CYT-21-5
PTHIR 0.041 0 1.056 03431 CYT-17-32

R3BUHEREEMERNXBEREORE loglC &
HEEAT PR BTE) R A BT (RT) S AR B /AT R B (i)

MSP -3.018 2.907
DPPII 2508 1.188
Siglec—7 ~1.788 1.331
TREMLI 1177 1.033

2.6 AR AR T S A B OG5 S 2 H Y GO I

[ERE =il

iE—2 GO YJRB R /8 MSP DPPII Siglec—7
TREML1 25 i A4 W id F 35 B2 AROAE I N 5 40 Jifd 4
P26 IV 28 B INE 240 L 2 3 R O 4 R AR A A
Y5> F I RE £ S S R O 2 RIS R O
WELE G LA SR G 1 52 U435 P | 3 8% 70 A s 2 20

K %] MSP/RON {55 %, W& 4,
3 i+t

PR B B A A B < AR SR A T R 08 4R B X
T BRI AR A A Y W A A O T
R R AL R IRIE o AR T LR A 410 22 5200 4, AR

SCHE T AH AR TG Ak 1S 1 I v 3 B A R
VB BRAS T 4 AT RV AR BT A AR Ry 1 AR T (R
TR ER PR S5 8 12 & E T RN EA UK
3 AR AR B AR R SF FUA R B 14 4 22
FREA, T A E A O R A R R T S
SRR J5T 22 S5 9 DG SR AR T, DB T KT P A T
ST AEYFRE T OIERR

ST AR J5T 2 A8 A Y PR AR B 1Y I 2 22 R GO
ST SRS EB T ER ZREAEESHE AE
I B 00 R S 1 S A AR R VA G, X 5 B A
O F 1 MR B 1 A ) A R 2 R — B kO
MSP/RON {5 5 il #% ,MSP/RON 15 5 1& T3 ¢ 1
it DA S AR A 8 & #5 EEE A/ FH . MSP/RON G i
1) 55 23 (e 1 B T 90 1 B Y5 T s B R 1Y
G IAURSE Ui D P AR T2 v R 1 B B A T 2
FI0S gE—2E 3 7 MSP/RON 15 53 % nl E 2 18 1k
PR T G B Y {5 T B . 3 4, 7R AR i, MSP/
RON {55 53l % A 5 19 25 B Zh BE T LU ) AT J0E 19 B
T ARG L SO 5 A LA T R T3 R R 2 0 A b B
A EAE A 2 VE R, B8 MSP nl RLAE b 4R Qi
S SCEIE AT A LR B AR AR 1R T HE A,
XA A BT TE IR T AR B S IR ME A AR AL
By AL T — AN B A YT T I, S A S TR AR T
T2 ) (A BIE 2 B TR AR A

SRR J5T A A Ay R A BT 114 W 22 S B LB
ST R 5 2 R VAR OC T DLt MR 45
Rt WEY) . RIHAETSE TR B A T 28 AL
15t 97 Mk 45 W R 1Y Logistic 1813 43 A 4% 5 26 WA 5 18
Jo AT 5 05 T 4 R ) R SR VDA G, 5
B IR IE R SR m S R E BN E,
X5 AR SR R B 2% R R T A R —
O HE— I UE TR I 3 25 R AR T AR A
B 45 S AT S | SRR BT 1 A BT 2 5t 9 1 45 1 R
R R AR AR AL T — A8 B A 2 R BRI 2 4h,
5iZ 12 A 22 R A BN & 52 A OC 1Y 12 M BH 2E M il
PRI | S I Wi 10200 ] L 28 9 A i

R4 ERXBEFEEM CO WREER

EHSEAS E7/Bugis 240 2 A 7> T HifiE AR 5
5L 103 24 A 44 RAT I 5 A B B0 40k 20 Jf A1 DX I AN A s ) 22 R AR N KT 3 MSP/RON 15 5 it f#%
R 200 e 1) 9875 Z53 A AMA HAG R WA R
WG &
e YIN I Hh PR A i A AL 2 1 K i WA R SRR M 22 S TR D R I T MSP/RON 15 5 i f#%
i ML I TRHE I 0

W YR TR 45 3 T Bk 240 L 285 BA 981 B S

HHMEERT

T | 240 M0 5 4 4 A

ZARTE M YA MSP/RON {53 f#%

T E 20 i fik 2 2 44 1 A BAES /MR G A0 55T AN AR T ZARE M MSP/RON f 538 %
FAIEI G 28 o7 25 8 YT B 1) 2 B




886 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

7 HHTE A 19 0C TR BT (210 5T 5 0 35T ) B 52
AR TR, B A0 A XHR A AR B AR R A
BT 14 A 1 35 2% 5 8 1 AT & 4 40 B I B
HS IR BT AR DGR (N5t PS5 A 48 18 P RE
FENE Il 5 ) WA AR O ok, AE W5 8 1Y fl
JEEUE W 388 2o K T T ke s K J5 AT LA 2 G A DG 95
W R S8R R BI BRI B T e
YRR H B,

{H A5 —$2 02 MSP DPP-1I Siglec—7 TREML-1
a3 S HE S RN B A R SR R T Y 2 R AR
rh B R T D AR B 8 A P AR B Y 3 2% S
BTN R AT 4 S E AN R E
PRI BE A] 582 5 BOV FIA BT 5 W0 4 5T 22 S ) o 22
WSy 5340, COTIRR I B R 1% 4 MEAN T
(A LT g 2 B 5 RAE S DA B R 9 N R N
HH G 38 43 Hr o 25 MSP/RON {5 5 38 #% A+
KI5 PRI G AR O R R B 2 RO
WE 5% 45 % — 2, 3k — 2P & 75 MSP DPPII Siglec—7
TREMLI 1S 0S2 8-5 Rk S, LA K¢ MSP/RON
15 5 38 % 7T 5 J2 Wb 1 A T DG B A 2B W 2 LT

HAT, B A BT o BURR U R0 | B R
PR i 3R 5 (P BEAR BT 28 5 HE Y bR (H ik Y
FEPRANBH G, P RE 23 18 i 32 0 L () i 221224 IiTMSP
DPP-1II Siglec—7 TREML—1 1 fig & A 5 38 1 4 it
557 FVA 5T 2 S () SC B 13X Ry E AR BT 40 A
A7 E 1 AR R AR AS BB P2 418 T — AR 4 1 fiff e S
%, (R LR 75 R AR 1M A 5T O AR 5T 4y 28 0 o
fetE b5, A Rt — L 5E

HE 5T R S5 R 6% X0 AR 0T 2K AT T 4T b
W, B 1Y 2 A 2R 5K B AR A b 2 B A ST ) T AR P
AR RIS ST AR BT AL I AR BE AT 25 R
BT 308 3 S AR AR S 2 A Sy 2 A G B 3 2 S A
— U IR PR AR AR R R B RS I R e B R
9 |1 EL S P I 5 o e XU T 4K T 0 A R AR
J AT DAk B v B YA R T B T I kAR
% J&, MSP . DPP-1I Siglec—7 TREML-1 {4 i 3¢ ##
2550 E A I ARAE S | S 2B I \ MSP/RON
15 530 [ T B 1 AR BT 5 1 RO o 22 S 1) S B 1Y
A= A

S & 3k

(1] 0O, B B A0 9, A5 < M5 2 106 1) 80 44% Bl 4% 9% 1R
AT DG AR 1 5 05 14 W 5 S B [ v A v B 2 44 7,2018,33(111):
5020-5022.

[2] EPTC. A ERIEAFZEM]. B B R OR R, 1980:85.

[3] A i 35 - A 155 S8 2 10 9% T AR S5 M S 5 95 5995 IR 1 40 T HL
52 [D]. AL 5T . db s B 24 K3 2018.

[4] J& 52 W RO, X A o A TR 1 I 2 A AR SRR R 5T B 9 T 1 B

JH[J) 5 o B2 24,2009,4(1):46-48.
[S] BARRETT T, WILHITE S E, LEDOUX P, et al. NCBI GEO:
Archive for functional genomics data sets—update[J]. Nucleic Acids
Research, 2013, 41(D1): 991-995.
YU G C, WANG L G, HAN Y Y, et al. clusterProfiler: an R
package for comparing biological themes among gene clusters[]].
Omics, 2012, 16(5): 284-287.
XIE C, MAO X Z, HUANG J J, et al. KOBAS 2.0: A web
server for annotation and identification of enriched pathways
and diseases[]]. Nucleic Acids Research, 2011, 39(suppl 2): 316-
322.
[8] TAN F, CHEN X Y, ZHANG H H, et al. Differences in serum

proteins in traditional Chinese medicine constitutional popula-

6

[7

tion: Analysis and verification[J]. Journal of Leukocyte Biology,
2020, 108(2): 547-557.

[O] & BLRK,fitt Pl Mk, 5 22 7 45 T3 62 2 % ol v I 2 0 (0 SRR R oy
15 55 92 R ] BLAR T B 25 2,2019,46(3):573-576.

[10] 5 AR 3¢ R 3 A i B L 3 PR 3 38 e AEF 52 [ DAL 50 b 50 b B2 24
K2¥,2006.

[11] 5465 5 I M1 ST AT S AH DG LRI B 58 (D). AL Bt b st h BE 2y
K2.2013.

[12] LI J Y, CHANDA D, SHIRI-SVERDLOV R, et al. MSP: An
emerging player in metabolic syndrome [J]. Cytokine & Growth
Factor Reviews, 2015, 26(1): 75-82.

[13] GOYETTE P, LEFEBVRE C, NG A, et al. Gene—centric asso-
clation mapping of chromosome 3p implicates MST1 in IBD
pathogenesis[J]. Mucosal Immunology, 2008, 1(2): 131-138.

[14] 53T 50 2 B v B2 B o3 A ML B SR 50232 56 R rIBFAE D).
R a0 R R 25 K ,2012.

[15] W& B3 2 R (9 v 5 44 5 43 4 [D]. 7 A% 7 Bt o B2 25 K%,
2012.

[16] CHANDA D, LI T G, SONG K H, et al. Hepatocyte growth
factor family negatively regulates hepatic gluconeogenesis via
induction of orphan nuclear receptor small heterodimer partner
in primary hepatocytes[J]. The Journal of Biological Chemistry,
2009, 284(42): 28510-28521.

[17] Bl fok, B0 A il 58 6 A5 AN T o B2 AR 5 26 80 15 15
1) Logistic |14 43 Hr[J]. 57 1 %,2019,51(5):50-52.

[18] 5K 4H 454 I3 3K AT A5 v 5 8 D A S35 18 P EL 28 4 it 95 g A
KR 5[] P R E,2013,26(10):13-15.

[19] R 4 B, A /N I 26 e 368 /0487 18 iy % k3 vlp % R 5 1) 23 A7
HE )] AR BE 2 4 8,2018,33(3):945-947.

[20] kel Bl X BB, 0 A, A SR IO T % A 3 b B AR 5T R IE Ak
197341 e 43 Br[J]. v A e B2 25 7 35,2015,30(6):1972-1974.

[21] FROARR. FEBE 2 AU R 8 A A i A 55 TP AR BT 6 2R D).
A A A B 25 2012,

[22] P A o, HR AL T A [ R AR SOfb TR i TR IR 2 R AR R
FE[J]. AR T B 2,2014,41(22):4100-4102.

[23] B, RGeS, R 20 v B AR 5T 2 LRI 9 R (). 9T g R
2017,37(3):551-555.

[24] Pl ode, w90 H 8,55 R T 2 20 A R PR 2 R AR Y FH RN
T S B A0k 30 % PR A1 R0 3 0K O 3 % A A I8~ 2 BT (D). 80 R
2R 2 41),2021,41(3):425-430.

[25] ) B 3 5 3% A 1 B R B R 44 O 2 1 3R G5 R AE 43 BT ( D).
demt . b at i B 25 K %,2019.

e R

Y

(AX%#H KEK)



