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1 #M8RE5EFZE

L1 SBebHR HK-2 400k (USA , 35 [ S 72
PIPRm 0 ) 200 U/ml 75 %5 2K A1 200 pe/ml BE%E
2% ( China, Solarbio ) ) DMEM 3% 3% & ( USA, Hy-
clone) H1; B-actin ( PTM-5028 ) Fl— i ( HSP9OAA1
PTM-5409) iy A BTN 56 AN AE W BHECA BR A W) 5 4
(PAB37816, Bioswamp Life Science Lab); & % 5
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R & (P1200-2, AL st SRR ERHCA RA D) 5 e
PEHE I EN R A I 3 A B2 48 (L5 : BIO-RAD Chemi-
doc Touch, 3¢ [ Bio-Rad 23 &) ; 8] & 226 Wi ol 2
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1.2 MRS ARLIE  HK2 4000 kA7 S
10% Jify 4= 1ML 35 ( USA, Gibco) ,200 U/ml 7 % % Fl
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40 mmol/L FES AR, 1 h J5 AN [6) e 5 A gk T
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KR DKD BBHE AT
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E#0 Hub genes f5ik A STRING %% 4 )% ( ht-
tps://cn. string — db. org/) fI Cytoscape 3.9.1 {4
XSS I N #E AT PPL 2347, 3 FI T cytoHubba i
#E4T Hub genes i 1t .
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i), NFRBRE BN REAS O B IR 2, SRR 3 4>
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DKD (ila RFE AR A M. H b Bl DA F 241 +
M2 (x +SD) FR, HfF H P <0.05 RIREFAHLGIT
R PO R TE 2 T A (hitps:// www.
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f Na ™ #1 C1™ BEHLIB K 237 2 48 5 L ok
i 2GR , 15 Desmond A5 A i) BRIA S L
X RGEATRE R B/ M BE R /MBS SR Nose-
Hoover i BEFE A F45 ][] P A B2, K 30 3 R0 s T
FFTE 300 K Al L ADRAE, 1847 100 ns (kb 98 )
f{) constant-pressure, constant-temperature ( NPT ) 45
1, FF LA 100 ps B9 A) G HEA T ORAT

1.16 ZitZ 401 1] SPSS 27. 0 etk fF AT 4L
Pa o, xb FAF G IR A0 A7 1938 BOR DU AL +
PRiEZE (v £5) TR, Z AL L SR R 07 2590 #T
HNPIPILL ] LSD-t #555: . DL Pearson AH 3G & £t
FRERAE 73 M, Pearson AH ¢ 2 BCHY UE TS I 7E — 1
21 Z ), Hrp 0 R AR, IEERARIEAHR, it
{38 FLA G, Pearson G R EHF- Iy Bl R?,
Rtk 80, TR — DR R BB ) — L R R
AL, DL ESEit iy L P <0.05 R 2257
it Lo
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K #1711 55, 45 R 1% B HSPOOAAL | LCK, 112,
MAP2K2 %5 15 4~ Hub genes, H.45 R 4E 1C iR,
2.2 HBEREK WGCNA 44 K i 4
GSE142025 #|ff] CIBERSORT 47 % % 332 11 43 ¥,
BET 8 HA BEZERIRE, SR INE 2A i
7N, 234 B cells naive ( 4#E B ZHifl) .Macro-phages
MO ( MO E W 2 i ) . Macrophages M2 ( M2 [ I 2
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g TS E T R PR e 20 MR R R Y
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Fig.1 Dendrobine regulates DKD targets

A : Dendrobine-DKD-immune to intersection ; B: PPI image ; C;: Hub genes screening
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KF A GSE142025 4T WGCNA 4341, # fe i 12
TSR 8 A B35 25 S I R AU 7 I 35 O HK 7
By, e ZAfA5 1T 14 > G ie 4 i FRAUAH G Y B 22 5L
Tk A 2B ; FE RPAREGX 14 S H rb i) G AH 5
P, 455 3 588 e AHOC KL, FixX 3 588 4>
FEN 5 15 /> Hub genes BUAZ4E , H45 5 HSPOOAAL |
STAT3 1 LCK = sg 5L, anf&l 2C,

2.3 XEBEEMNEETMEIE ML
GSE1009 F1 GSE30122 X} [ 3 A>3 K 47 3k R 22
SRR, GSE142025 X} _F ik 3 A EE 4T ROC
Mk br. 45 R K 3A - 3D Jir7s, HSPOOAATL 7E
GSE1009 dhig 2515 (P <0.05), LCK F1 STAT3 1
BAELE GSE30122 1 i #3235 (P <0.05) ; ROC 11
HpR 45 Joan 3R 1, 76 80 4ls 48 GSE142025
HSP90OAA1(AUC =0.930) ,STAT3 ( AUC =0.765)

A

LCK(AUC =0. 852) H iR H X DKD F{g A &
KI5 2 W (E, % W] STAT3 | LCK FI
HSP90AAT £ DKD [ & Jw AL il v HA W AE Ve o

%=1 HSPY0AA1 .STAT3 LCK i2if DKD B2 8E
Tab.1 Efficacy of HSP90AA1, STAT3,
and LCK in diagnosing DKD

Confidence interval
AUC P

Test variables

Lower limit ~ Upper limit
HSP90AAL 0.930 041 0.000 135" ** 0.837 880  1.000 000
STAT3 0.765432  0.018 454 ¢ 0.600 178 0.930 686
LCK 0.851852  0.001787**  0.724379  0.979 325
2.4 IEREXMESH K Ld3 D EERA

Nephroseq v5 #EATIIfG RAH G 40 B, FL25 FL i 5] 4A
—4F Jif 7% . Hob LCK F1 HSPOOAATL [y 25351 5 1f

05 Group
' DKD
g 0.4 Normal
203 Dendrobine
o
02
0.1
0
B
0.20 c
2015
en
5 0.10
= 0.05
0 Distance WGCNA
0.0 05 1.0 1.5
P9.6%) (0.1%) (0.3%)
2 AT R T DKD 5

Fig.2 DKD targets are regulated by dendrobine

A :Immune infiltration; * P <0.05, " * P <0.01, *

intersection of immune genes extracted by WGCNA and Hub genes.

**P<0.001,""

** P <0.0001 vs Normal ; B: WGCNA module feature vector clustering; C: The
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A Gene difference expression of HSP9OAAL ; B: ROC curve of HSP9OAAL; C: Gene difference expression of STAT3; D: ROC curve of STAT3;
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Fig.4 Clinical correlation analysis of HSP90AA1, LCK and STAT3

: Gene difference expression of LCK; F: ROC curve of LCK; ** P <0.01, *** P <0.001 vs Normal group.
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The clinical correlation analysis of HSPOOAAL ; C, D:The clinical correlation analysis of LCK; E:The clinical correlation score of STAT3.
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TG WLUEF K- GFR ZKF- 2 354H 56, STAT3 (1 3R35 5
GFR B EHHK,

2.5 K£HFEWMESH ] dbPKD 54 FE Xt
HSP9OAAL STAT3 LCK 47 il J5 M (B4 #1 o 45
WK SA - 5C, 204 5y 5l KoK T HSPOOAAL,
STAT3 | LCK &35 1 i KUK 2H , BB 60,73 Iyl R B T
HSPOOAAT STAT3 | LCK i % ik AU MR AU 2H . 3 4>
KL TE DKD ¥ BUS 73 b S A et 2 78
(P<0.05),

2.6 XBERSREHABREMBEXESH M
Ktk o iz, 76 DKD 1, HSPOOAAL 5 M2 E 4
M .CD4" T Zififg .CD8 " T 4 ifg £ A AH G, 5914k B
A S IEAR G, W 6A - 6C; LCK 5 CD8 " T #fiffi |
CD4 " T 2 A M2 155 40 Jfd 1 5L IE K 48 it 2 1 AH
K, 5H046 B i 35 ARRY B SR A D4 A1 MO I
SR ARG, A&l 6D - 6K STAT3 5iE AL iy F 4R
AU AE B A0M 2 ARG, 5 CD8 T 41y
F R AE IS M 52 TEAH DG, 4 6L - 60,

2.7 HFIHE B STAT3 LCK £ HSPOOAAT =4
SEAR LR Gt 1) 2 R N AL B Ak S A DS
BIOVIA Discovery Studio 2016 4% 4 #4743 T % 2,
X BN 2., HSPOOAATL Zfith i) 2 F J5t 5 A7 fit
BRAE S HEA TR R RIAE & , B HOA e R kAT i
N, E T,

R2 SFHESEE

Tab. 2 Molecular docking score table

2.8 SFHAFEUSH AUSEH T 100 ns
(05353 1 # A5 40,, PPAl T HSPOOAATL 25 FI7ELS &
JEY ) R R RS E A R AR IR IR T
HSPOOAA1L ZK [ F11 HSPOOAAL-Den & 4 W) R4
J5 M 2= ( root-mean-square deviation, RMSD ) | 3475
% 3 (root mean square fluctuation, RMSF)
8A 8B 78 RMSF 252, RMSF i {f 3% 7 72 4 L iod
PR S KB B X 3, AR e A4 7
gk 8 < 2A BT AR 119 RMSF 3% sh 5/, A it
HSPOOAAL 5 Den (455 i B2 faE 1 ; &1 8C #R
RMSD , HJE I 5 45 22 Ab b & A X F 275 4k
P 2R 1) — AR 1) AL A8 1 P 2 284, W) 2 1 Jo 1Y
RMSD #] LR RE AL R v il 5 A5 Mk 5 o %t
THE BT RMSD 1973 # 1] LA R BB 2 75 E 35 2]
A, AR AR R R TR IS A
KA TR, I RMSD e/ T 1A, 3
WL A RaE, 1 ~3A B ARk T/ MY ERIR 8
Bk se el DEZ . KT 1 ~3A BguX A
AR A W] A SO RLALL I R R R 2R T BRI A 4
AL ABEARE R Y 2 A58 1Y RMSD (R A% € 76—
AW E R B, e —E R EULRA T HSPOOAAL
Y Den 455 F55E ;[ 8D - 8E KR — FUARAH E.
YERT, i s 8 A 5T - BOAARA BAE 3 4 Fh2E
R AUBE (2 0) (KB (56 60) VB T RE (L0 fa) AN
KB () o TERLADL I B b 2R B0 M O 22 i i K A
FH 7KW R85 -5 | S0 BRI 7K B L K AT R K BEEA
FAAHE AN

Targets Ingredients Docking score 2.9 HSP90AAL H"] % J\$ ﬁ *ﬁ' %Fﬁ Western blot
HSP90AA1 Dendrobine 80.472 0 A A R
STAT3 Dendrobine 62.210 6 SR UE A 2 A5 T8 S 3 4 HSPOOAAT ff +
LCK Dendrobine No docking result i”ﬁ %ﬁéﬁ I%ﬁ oéldil:%ﬁn E]Wiﬁm s E 0.1x Eﬁqﬁﬁ:l:
A Risk B Risk C Risk
LOF g e LOF fieh ) Lor — L
0.8 0.8 08
Q
£ 06} £o6} 5061
£ 04r E04r g 04r
& Z &
0.2F 0.2F 0.2
[0.757~9.76] [0.757~9.76] [0.757~9.76]
logrank:P=0.122 logrank:P=0.122 | logrank:P=0.122
0k, L L L 1 L 0L, L L L L L OF, 1 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
Time(d) Time(d) Time(d)
HSP90AAL STAT3 LCK

B 5 HSP90AAL1 LCK STAT3 gy&EH R
Fig.5 Survival prognostic analysis of HSP90AA1, LCK, STAT3

A': Survival prognosis analysis of HSPO9OAA1; B: Survival prognosis analysis of STAT3; C: Survival prognosis analysis of LCK.
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z 140k [:( 140 | Fig.6 Interaction between key genes and immune cell phenotypes
5 5 A - C: Correlation analysis map of HSP9OAAI and immune cell ;
13.5}F 135 D - K. Correlation analysis map of LCK and immune cell; L — N
130 Correlation analysis map of STAT3 and immune cell.
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Fig. 7 Molecular docking results

PR, HSPOOAAL Y IXAHLL T HG 41 W] 2
W (P <0.01), 75 1 x A7 figh i T 3 ) 25 51

]

HSPOOAAT AYRIXAH L T HG 23 = 19 S hn 0 8

(P <0.01),10 x f7 /158 i) HSPOOAAL AH L T HG
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Fig. 8 Molecular dynamics simulation analysis

A, B: RMSF diagram; C. RMSD diagram; D, E: Protein-ligand interaction diagram; F: Protein molecular interaction diagram.
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Fig.9 HSP90AAL1 protein expression comparison
A HSP90AAI1 protein imprint strip diagram; B: HSP9OAAL pro-
tein imprinted bar chart; Comparison with HG group;a: Control group;
b:HG group;c: 0.1 x group; d:1 x group; e:10 x group; “* P <
0.01," " *P<0.001 vs HG group.
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Dendrobine interferes with diabetic kidney disease by
up-regulating HSP90AA1 to regulate immune cells

Jiang Yunhui', Tang Chuantie’, Li Jun', Zhang Nannan'
('Shool of Basic Medicine , Guizhou University of Traditional Chinese Medicine, Guiyang 550025
*Dept of Traditional Chinese Medicine, Peoples Hospital of Zoucheng, Jining 273500)

Abstract Objective To explore the mechanism of dendrobine in the treatment of diabetic kidney disease ( DKD)
by intervening immunity using network pharmacology, bioinformatics and Western blot. Methods The targets of
dendrobine were screened by Pharmmaper, Superpred and other databases. The disease targets of DKD were
screened from GeneCards, OMIM and other databases. The immune-related targets were searched in Immport, In-
nateDB and other databases. The intersection of the above three was obtained via Venn diagram. The PPI map of
intersection targets was constructed by STRING software combined with Cytoscape software, and the core targets in
the interaction network were mined by CytoHubba plug-in. The data set GSE142025 was obtained from GEO, and
immune infiltration and WGCNA analysis were performed using the R language CIBERSORT package. GSE1009,
GSE30122 and GSE142025 were used for gene differential expression analysis and ROC verification. The correla-
tion between core targets and immune cell phenotype was analyzed. Molecular docking and molecular dynamics sim-
ulation analysis were used to test the binding force of dendrobine to key targets. Western blot was used to detect the
expression of HSPOOAA1 in HK-2 cells. Results A total of 128 intersecting genes, including HSPOOAA1, LCK
and EGFR, were obtained, and the core targets involved HSP9OAA1, LLCK and STAT3; molecular docking and
molecular dynamics simulation analyses showed that the protein of HSP9OAA1 could bind well with dendrobine.
Western blot experiments showed that compared with the control group, HSP9OAA1 was significantly down-regula-
ted in the high glucose group. Compared with the high glucose group, HSP9OAA1 was significantly up-regulated in
the dendrobine group. Conclusion Dendrobine can intervene in diabetic kidney disease by regulating the expres-
sion of HSP9OAAL.

Key words dendrobine ; diabetic kidney disease; HSP9OAAT ; immune cells; network pharmacology ; bioinformat-
ics ; target
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