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WE BN EAMNGAMYE AYE S5 Western blot #8584 HGE 13 T ARG YT HEIRME B i /E AL . FiE @
it Pharmmaper ,Superpred S48 22 51 45 fEHR AT #0 A5, A GeneCards , OMIM 2550415 2 01 126 M TR 556 A 9203 ¥ o5, , 76 Immport |
InnateDB S50 FE HPAG 2R S AR DG A, 35 BB FRE 3k =35 Z 1] (19 38 42 ; STRING 4R {4145 4 Cytoscape {14 7 58 £2 HE 45 11
PPI &, {8 [l CytoHubba 1 {4424 LA R 25 o 194208 05 5 A GEO RIBUBIESE GSE142025, {fi ] R 5 5 CIBERSORT f k47 %
PEIZ A WGCNA 23047 548 F GSE1009 ,GSE30122 #l GSE142025 AT HEDH 22 2655 707 F1 ROC BEAIE , 5 5 At #0015 15 4 03 40 Jfd
FIHEFTAHICAE ST , AT 50 F X B M43 F 3l 7 2 B 53 A7 5 (o F HK-2 4 g 3£ 47 Western blot 525646l HSPOOAAL )3

k. R JE{HE) HSPOOAAT LCK EGFR % 128 SR GetblM , et 205 B HSPOOAAT LCK il STATS 3 4y FXH45 S 4y T30 )1

SFRUIHT 7R HSPOOAAL fYHE AT LA A1 Mkt A 7 R 47114
W SN L, 45 2524 HSPOOAAL 3% [k, 4hik

%O

454 ; Western blot SE8GR I 53] IZLAR L , =il vh HSPOOAAL
A PR AT L3 i 31 HSPOOAAL (1428 1K WA i+ FUHRE PR s

RSB A AR B DR B s HSPOOAAT s Sl 0 Y ; I 46 24 B s A ) 5 2 s LA

FESES R285
XEkERERD A SCEZE 1000 - 1492(2024)09 - 1599 — 11
doi: 10. 19405/j. cnki. issn1000 — 1492.2024. 09.015

W PR 1 975 ( diabetic kidney disease, DKD ) J2 4
PRI H LRSS0 AE T KA , 29 20% ~ 40% HBE R s
AP DKD, fe 28 % e A AR B i, B B
HE JRIER L JRYT I B AR AR B A
S FRAR S A L IR HERE DKD 36T 5
W Sy < e IR F5E 00 R AR LA S B 5 s B AR T
JraRy B H I 5 K 2 AT A L A 2%
DKD fy ik i A K% 26 1k DKD (9 kA= o Bk Z A 3000360
T S e 25 W) 2 H AT DKD Il PR T I 1) S 3 22 [
S, DKD 3 F5— B R S — Al JAE P B
BRI , BRI 2 87 TR B RS A A5 I
sl AR R B R R 2R B RE
BOAN R DKD A A FUR R BRGSO
SN AE DKD (1) & Az Fil ke v 4 28 OC T S iy A
LS

W RAZ N SR 2R A TR

2024 -08 - 25 2k

TG < St P B2 KR E AR AR AL I Rt R [ 45 2 5t
HEE RS 57 (2023) 30 5152023 4F 500 4 [ KPR
AR ZRiT 30300 H (445 :202310662125 ) 5 514
BHGTRITBE (45 BFHG HERE-ZK [ 2023 ] — i 428) 5
BN B2 R AE LR B B4 (45 [2021]10 &)

fEE R B2, Lo, AR
SR Am , Lo, A, YR, W E/E# , E-mail ; doczn@ sina. com

Z 25 ] il T4 97 DKD, W] B M A% 3 F IR K
TENGRSE B P % 2 i ™ . A ks ( dendrob-
ine, Den ) J&—F JBA7AE T 25 P8k B2 A0 b b 4358
i A TR, Wi S B A R O R M g
FIUR ¢ T4 ARHI IR 5 %0 T3 DKD 4 SRR i oK L
W, DR, S R AR G 5 DKD =
F2AE 2, LI DKD 34y s i 18 g A
Ik

1 HHEH%

1.1 KIe#r  HK-2 40tk (USA , 3¢ E MR 5 57
PO ) ,200 U/ml 75 25 R Fl 200 pg/ml 475
2 ( China, Solarbio ) ) DMEM 3% 3% 4 ( USA, Hy-
clone) H1; B-actin ( PTM-5028 ) Fil — #7{ ( HSP9OAALI
PTM-5409 ) Ity A AT 5 28 A D BHBOA BR 2 7] 5 — 40
(PAB37816, Bioswamp Life Science Lab); & % 5
( WBKLS0100, Merck Millipore ) ; SDS-PAGE %¢ Jix i
R & (P1200-2, L ROK ERHELA IR A ) 5 %
2T BN A I 23 A B2 48 (A5 . BIO-RAD Chemi-
doc Touch, 3¢ [ Bio-Rad 22 ®] ) ; 8] & 9 ' W o B2
(Olympus IX71, HZA Olympus 23] ) o

1.2 S EARAE  HK2 410 kA e &
10% Jifs 4 1fiL 7 ( USA, Gibco ) ,200 U/ml ¥ % 2%
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200 pg/ml FEEEZK 1) DMEM B 3p 5k, K HK-2 4
B o TR R 25 A (G AR R R
AR o AR DMEM B3R JERE J% , 240
NI BEIR R 2 S0% I, i A D~ %) i A
40 mmol/L 7 ALRIZ] 1 h J5 FIAS IR e B2 A ko T
PG R 41:0. 1 wmol/Ly I HEZ 1.0 umol/ 15
T2 - 10. 0 wmol/L) , B A MK, SR )5 Wi gk
AT Western blot SZHAG I HSPOOAAL fyik
1.3 Western blot 323§ I£ELL [ SLIG A REFR 1L,
FrR BRI TP (9 PBS BEH, INA S PMSF (140
MR 150 wl S WAT , 7E 0K E224#% 30 min J5 4
C .12 000 r/min EF.Lx 15 min, BB _F 5 W AG 2 20 i
SR, BCA JE 71850 &€ 1t J5 #E1T SDS-PAGE
BEIRCHRLIK , BE I, T &5 A Wi 5t 4] PVDIF i, — 471
BEE, — PR LLE 1 2 1 000, VR, — Pl s, —
Pk LL] 1 8 000, V¥R, )5 ECL B3, Tk
FRICHAR ARG

1.4 DKD {§%$0 SR EL &8 GeneCards ( ht-
tps://www. genecards. org/) . OMIM ( hitps://www.
omim. org/) . TTD ( https://db. idrblab. net/ttd/) FI
DrugBank ( https ://go. drugbank. com/) 4 44 g,
Hrp GeneCards DA “ Relavent score > 107 Sy i 4 4%
2,4 A~ 38 FE XS DL “ Diabetic Kidney Disease” i 5%
SRR 28 DKD [0 #E A

1.5 ARWESMIKE Al A Pharmmaper ( ht-
tp://lilab — ecust. cn/pharmmapper/index. html) | Su-
perpred ( https ://prediction. charite. de/) , ChemMap-
per ( http://lilab - ecust. c¢n/chemmapper/help. ht-
ml) . BATMAN - TCN ( ChemBLhttp ;//bionet. ncpsb.
org. cn/batman - tem/index. php) Fll SwissTargetPre-
diction ( http ; //swisstargetprediction. ch/ )5 M 7EZR 4L
1% , LA Dendrobine Ay G B i) 47 A1 MR o 1) 42
R, fEB)TF Uniprot ( https ;//www. uniprot. org/ ) Z &
JETEAT A FRHIRAE o e 4k

1.6 HEEERBIKE FlH Immport (https://
www. immport. org/home ) | InnateDB ( https ;//innat-
edb. com/) F1 TISIDB ( http ://cis. hku. hk/TISIDB/)
3 MNEL B IS SE A

1.7 FAHE-DKD-% % X 58 Ak iU 9 PPI
[E#0 Hub genes §Fi€ F)H STRING % & ( ht-
tps://cn. string — db. org/) Fll Cytoscape 3. 9.1 ¥ {f
X AL I N BEAT PPL 2347, I FIH] cytoHubba i {
4T Hub genes 911k

1.8 DKD HiE&RIfHIE 51) NCBL V-5 F iy

K22 7K 22 5 8085 BE GEO (https ://www. ncbi. nlm.
nih. gov/geo/) LA “ Diabetic Kidney Disease” i 5 it
], NP RRE RN REAS g B IR ZH 2, FR AR 3 A
$dige | Bl GSE142025 .GSE1009 #1 GSE30122,,
1.9 SEREMMIERLREMESH
R &5 Iy CIBERSORT £ %} GSE142025 AT 517
T 74T K e iR 23 B A5 3 1) B 3 22 S A A
HL(P <0.05) HEAT AL PR A3 3k ) 45 7 Ay (WG C-
NA, Weighted correlation network analysis) ,

1L.10 XEERBMEEMEIE M HLIEE
GSE142025 ,GSE1009 #1 GSE30122, {ifi i GraphPad
Prism 9 %4 #1 ik 4= {5 (http ://www. bioinformatics.
com. en/ ) fEZE T B34 Hub genes 7EIZ U5 4R 1 22
SFIBA ROC LR IIIE .,

1.11 I5EKRMEXESH ffi A Nephroseq v5 (ht-
tp://v5. nephroseq. org/ ) TELR EUHE IE X 3 > S g4
FUHEAT I R A DG M 20 1, ADE Al S e A OC KR
DKD FIfE RAE AR AR O o H BB LP 1 +
2% (x +SD) FR, I H P <0.05 RoRERAH 41T
PR o PR A AR 7E 2 T A (https:// www.
bioinformatics. com. cn ) #H47R] F1 4k .

112 &FWESH FIHE ISR T bR
s PE dbPKD ( hitp://115. 28. 66. 83/dn/index.
php) I T3 1E DKD #3505 M 18, 26 4% 1 09l 11 BR
NS

1.13 xBERSREAMRIVAMEXESHT
1.9 W3 B & SO e A R A S iR
344 IL R A F GraphPad Prism9. 4. 1 k{4 #E47
FHOCHE ST, 9725 4 7 Ot I TR R % o 6 93 4t L
B2 [A] AR OGP

1.14 5738 FOCHER 50 AT 701 X5
., M % RCSB PDB ( http://www. rcsh. org/)
Uniprot $§4f 22 v A6 28 1 DG 58 ik PR il 4 A5 19 28 1 1)
3D #5#y, 5 1 [A] B A1) F] TCMSP ( https://old. temsp
— e. com/temsp. php ) Fdf 22 LR IBGE PEAL 5 P /)N
TEER S A E| DS BIOVIA Discovery Studio 2016
AT 050

L15 SFHNFERBST ARG,
WFT T EEFT AL , 7E Protein Data Bank ( PDB %47
) R A 5 | A R4S A Y PDB 254, fif H
Schordinger 2019 % ff-“ Desmond ” #E HFT#4E . R
FATE LI Simple point charge water model ( SPC 7K
#%) , M| A Optimized potentials for liquid simula-
tions2005 ( OPLS2005 ) Jy it K 73 o IIAGE fE
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[ Na ™ #1 C1™ FEHLIB K 737 R 48 5 L ok
W R G , 815 Desmond A5 e 4 i i) BRIA S 2
X ARG AT RE A/ MbE . BB B/ ME S 2R Nose-
Hoover Jfi BEAR 73 7155 1 [ PE AR BE , 45 3t 58 0 1 £
FFAE 300 K A1 1 ADNRAUE, 3847 100 ns (K58 5E)
[t} constant-pressure, constant-temperature ( NPT ) #&
L, I 100 ps (18] FRFEAT BB IR AT

1.16 ZitF4bIE  J SPSS 27. 0 Giil 4 it 474k
Yo, b TAF & IR A0 A AT R SO DU R £
PR (x +5) 7R, ZULIE LU SRR R T 2250 #7
LN L LSD-1 K56, L Pearson A5G & £ ik
FIHA AL I3 HT , Pearson AH 3¢ 2 KA BUEE I 7E — 1
B 1 Z ], Hrp 0 KRR AR, IEfH RS IEAHR, 71
fHFRR UM, Pearson #1E R AT 05 Bk R?,
Rtk A, Rm — DR R R 1 ) — AL B R
AL, L E gt g L P <0.05 27
it m Lo

2 #HR

2.1 ZHEHEAHIREPPI 5475 Hub genes B

A Dendrobine B
128
0,
36 = 739
(0.6%) (11.8%)
1804
(2818%)
Immune
C

;AT 14 -1 6 1yIrEm LG 3] DKD By
R4 261 S AR EE i 504 A, S i FE A2 707
Ao A Venny 2. 1.0 7ELRHHB) T 2R Bk =%
584, 215 3] ESRI STAT3 \LCK 55 128 M52 440
BLUNE 1A M STRING 5 Cytoscape 3.9. 1 #4 7
A ARHE A Y PPT I, 5Bl B 40 R 5 15 21— 4> H
A 67 N7 R 351 S5 58 R ) PP [T, ]
1B, Rz %5 A ] CytoHubba i {4 ¥ MCODE Jy
A7 3F 5, 45 R 45 B HSP9OAAL | LCK, 112,
MAP2K2 %5 15 /> Hub genes, H.45 R 4n11& 1C iR,
2.2 tEREREKR WGCNA S 4F  f% Hds &
GSE142025 #)F§ CIBERSORT 47 0 0% ¥ 1 43 #r,
RN T 8 ANHA BT RAL, 25 R0 E 2A fiy
7N, 513 B cells naive (4 H#E B 4HJifl) .Macro-phages
MO ( MO E. W5 4 fifl ) . Macrophages M2 ( M2 W 4]
Jifi) Mast cells resting (i S L KM ) \NK cells ac-
tivated ( 7546 A% NK 2l fifg) . T cells CD4 memory rest-
ing(#ELIYICIZ T 400) T cells CD4 naive ( CD4 %))
HET 4i) 1 T cells CD8(CD8T 4iififd) .

T SRR D M AR DR 5 Gy A MR S R Y

1 AfliEE DKD .5
Fig.1 Dendrobine regulates DKD targets

A ; Dendrobine-DKD-immune to intersection; B: PPl image; C:Hub genes screening
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KFZ K GSE142025 4T WGCNA 4341, # e i 12
TSR 8 A 35 25 S Y R A 7 2 3 G HK 7
BT, e A% T 14 A28 4 i 3 TR AH ¢ 1) T BEIE [
T, N 2B ; i R4 EGX 14 S b i) G AH 5
FEM, L5513 588 S G AH G LA, B ix 3 588 A4~
FLH 5 15 /> Hub genes BU3Z4E , 45 5 HSPOOAAT |
STAT3 Fl LCK =AM 4R, WKl 2C,

2.3 XBEERMETMEIE KL
GSE1009 #1 GSE30122 X & 3 AR kA7 3 B 22
SRR, GSE142025 X} Fik 3 A~ HE 4T ROC
MR Hr. 455K 3A - 3D fiR, HSPOOAAL 7E
GSE1009 H g 2 %3k (P <0.05) ,LCK F1 STAT3 7£
e GSE30122 i 323k (P <0.05) ; ROC 1y
Bk g5 o £ 1. 78 848 % GSE142025 h
HSP90AAI (AUC =0.930) .STAT3 (AUC =0.765) .
A

0.5

=04
2023 Dendrobine

sio

0.2
0.1
0

Expre:

Distance

00 05 1.0 1.5

LCK(AUC =0. 852) i Zih fEL Xt DKD I FEAE dh
FBH 5 1912 W {5, % W STAT3 | LCK Al
HSPOOAAT 7 DKD [y A L BA WA 9

#*1 HSP90AA1 .STAT3 LCK 2§ DKD B35
Tab.1 Efficacy of HSP90AA1, STAT3,
and LCK in diagnosing DKD

Confidence interval
Test variables AUC P

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 IGREXMESHT B LR3I DERNH
Nephroseq v5 HEATI RAH P 4341, FLE5 SR A& 4A
—4E Jif 7% . Hivh LCK 1 HSPOOAAT {1 25 1k ¥ 5 1

Group
DKD

Normal

WGCNA

p9.6%) (0.1%) (0.3%)

E2 FAREEIET %% TR DKD 45
Fig.2 DKD targets are regulated by dendrobine

A : Immune infiltration; * P <0.05, " * P <0.01,"** P <0.001," " * * P <0.0001 vs Normal ; B: WGCNA module feature vector clustering;C:The

intersection of immune genes extracted by WGCNA and Hub genes
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=
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Zoof
5 4 .
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< *HK 04
g 5000
@
02
0 . .
Normal DKD or, I I I 1 1
HSP90AAL 0 0.2 0.4 0.6 0.8 1.0
1-specificit;
E P y
3 -
1.0 | T
s b
0.8
S
0.6 ‘2 r
i
9
AUC:0.765 5
0.4 %o
4 @}
st
02 A1k
Of, 1 1 1 1 1 ) L L
0 0.2 0.4 0.6 0.8 1.0 Normal DKD
1-specificity LCK
3 XBEEFERRIE
Fig.3 Verification of Hub genes
A Gene difference expression of HSPOOAAL ; B: ROC curve of HSP9OAAL; C; Gene difference expression of STAT3; D: ROC curve of STAT3;
: Gene difference expression of LCK; F: ROC curve of LCK; ** P <0.01, ***P<0.001 vs Normal group.

C 3 -
2 | u R=-0.72,P=0.019
1 -

0_

Log2 LCK

-1 F

2k

35 40 45 50 6.0
Log2 GFR(MDRD)[ml/(min-1.73 m’)]

B4 HSPI0AA1 LCK, STAT3 Wyl R4 X %5 #7
Fig.4 Clinical correlation analysis of HSP90AA1, LCK and STAT3
A, B:The clinical correlation analysis of HSPOOAA1; C, D:The clinical correlation analysis of LCK; E:The clinical correlation score of STAT3.
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T8 LB ZKSE A GFR KK 5 25 A0 56, STAT3 [k
GFR 356,

2.5 HHFEWMESH i H dbPKD %4 FE X
HSP90AA1 STAT3 \LCK 47 HiJE M (40 o 4%
wE 5A - 5C, 21 8 4y 5 32 /5 5& T HSP9OAAL |
STAT3 |LCK 223k 1) 5 WU 4, e 6.3 | e 3
HSP9OAA1 STAT3 | LCK ik % ik AU MR AU 4. 3 4>
KEEEL e DKD () 35 40 B rh ¥ B et 22 X
(P<0.05),

2.6 XBERSREMAEREMHEXESHT M
Kt R, 76 DKD w1 HSPOOAATL 5 M2 [ g2
Mg .CD4" T ZHfifg .CD8 " T Ui 12 A AH ¢, 5] 45 B
Ui 2 IEAH G, W E 6A - 6C; LCK 5 CD8 " T 4ff ifd |
CD4 " T 2] M2 [ I 230 Jfe A e J2 A K 40 it 2 1E AH
R, 504 B 4 I B 2R3 40 iR MO
A ARG, an &l 6D - 6K STAT3 5% ki H 4R
NG GG B 402 A, 5 CD8 T T 4 g
A S A0 2 B ARG, 4n &l 6L - 60,

2.7 SFxHE  FF STAT3 LCK Fl HSPOOAAL =4
AL FER it () 25 3 A% B AR B P S5k 5 A DS
BIOVIA Discovery Studio 2016 4% {4 #4743 T X 2,
XA E AN % 2, HSPOOAAL Ztith i) &5 1 5T 5 4 fift
DR REAE HEA TR R AT I 25 A, B FE X e 4 SR h A7
LN 7

R2 SFHESBE

Tab. 2 Molecular docking score table

2.8 HSFHAFEBSH ABFEH T 100 ns
5318l ) 2 Aeqlh, PEAL T HSPOOAAL RS &
JEH ) R R RS E A R B IR T
HSP90AA1 25 [ A1 HSP9OAAL-Den & Y R 511
Y77 Hi s 2= ( root-mean-square deviation, RMSD ) |
F5 AR Bl (oot mean square fluctuation, RMSF) , ]
8A 8B FKJ~ RMSF 455, RMSF W& 3R /s FEA 40 1L
PR Bl K EE 0T X, PR TE AR
el < 2A LW 1) RMSF S/, Rt
HSP9OAAL 55 Den (45 & fdfa e 1Y ; [ 8C Fm
RMSD , HJ& ] T I0  45 a AL AR & A X T 2 25 A
B 22 00— 2H - B0 B8 1 ~F- 2 284k, e I 2 1 B i)
RMSD #] D75 R AL P v il S8 A5 i 5 o %t
THEE T RMSD [ 734 af LAR B A2 75 E ik 5
Vi, H AT TR R, 2 I R Bl 4R
RAFE R i 84 T Rasa , W f RMSD 3 s/ T 1A, 438
LSS FE 1 ~3A BPAEx T/ ERIRE A
e e n IEZ . KT 1 ~3A B gk~ [
(R AZ AR BT A SRR R b R A T BRI 4
A ABAEAHE R A2 A58 1) RMSD {32 € 76—
A [ E B R, WA —E FE B L H] T HSP9OAAL
55 Den 25 5F5E ;€ 8D - 8E FIRIEH - FLAKAAH.
YER I s BT - BOAARHR B4R R 23 oy 4 Bk
TSV (R0 KB (B0 0) (B TER (20 10)
IKMF () o FEREADLI 2 v R B U o 22 19 i /K AR
FH 7KW RS - | S0 B R K B L K A R K B A
FHAHE AN

Targets Ingredients Docking score 2.9 HSP90AA1 E"] %é ij_‘_. ﬁ H_-I—_ % )EH Western blot
HSP90AA1 Dendrobine 80.472 0 A TAS G s
STAT3 Dendrobine 62.210 6 S 36 kA7 A A5 AT o R 7 HSPOOAAL i
LCK Dendrobine No docking result ?Jﬁ: %%)]T(ﬁl%ﬁ oéél:%ﬁn 991"7?\‘ , YZE 0.1x Eﬁﬂrf@i$
A Risk B Risk C Risk
Lof e I maw T =
0.8 0.8 08F
Q
£ o6 Zo6f £06F
£ 041 £04r g 04F
& & @
0.2 0.2 02r
[0.757~9.76] [0.757~9.76] [0.757~9.76]
logrank:P=0.122 logrank:P=0.122 | logrank:P=0.122
(0] 1 1 1 1 1 0k 1 1 1 1 1 0 1 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)
HSP90AALI STAT3 LCK

B 5 HSP90AA1 . LCK.STAT3 B&EHE o
Fig.5 Survival prognostic analysis of HSP90AA1, LCK, STAT3

A: Survival prognosis analysis of HSP9OAAL ; B: Survival prognosis analysis of STAT3; C: Survival prognosis analysis of LCK
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ALss 0 R=0.1917 Biss  r=01255 Ci550 R=02116 D12 rgoos175
P<0.007 6 P<0.003 4 P<0.004 9 P<0.000 1
150 | 15.0 ¢ 150 10+
<145k <145t < L
P 14.5 b 14.5 b 14.5 |
S = S o 8
2140 b 8140 - £ 140+ ~
wn wn wn
jas) jas) s 6k
135 F 135 F 135 F
13A0 1 1 1 ] 13.0 1 1 1 13.0 1 1 1 ] 4 1 1 L 1
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E2p R=02734 Fonr =066 G |, R=01106 Ho, R=0.1405
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10 |
10F 10 10}
% M M M
Q O 8 Q Q
— — — —
81 L L
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6o 0'05 0'10 0'15 Y001 0z 03 04 6 : : : : 6 : ' ' !
s CDA nai B cells maive 0 002 004 006 008 0 01 02 03 04
T cells CD4 naive Macrophages M0 Macrophages M2
I 12 R=03733 V12 R=05617 K50, R=02073 Lso . R=02597
P<0.000 1 P<0.000 1 Ps0.002 7 e P<0.006 6
10 L L
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MM M o o
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8 8 8 [<_: 14.0 ﬁ 14.0
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6 13.5F 135 F
6 1 1 1 1 4 1 1 1 1 130 1 1 1 Il 130 1 1 1 ]
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M 2 2
1501 R'=0.2289 15.0 - R*=0.5617
P=0.003 2 P20.022 2
145 145 r H6 XRERSERARENNEEERLER
o o . . .
z 140k [:: 140 L Fig.6 Interaction between key genes and immune cell phenotypes
7 & A - C: Correlation analysis map of HSP9OAAI and immune cell ;
13.5F 135 F D - K. Correlation analysis map of LCK and immune cell; L — N
13.0 Correlation analysis map of STAT3 and immune cell.
A 1 1 1 ] 130 1 1 1 ]
0 0.05 0.0 0.15 0.2 0 002 004 006 0.08

NK cells activated Mast cells resting

<0.01),10 x & fikis H () HSPOOAAL #f b F HG 41
3 = 2 e M R B (P < 0.001) . #4E Western
blot Z5 58 5 — AL A EEHE FI FH SPSS H1 /%) 24 [ ik
TR ZE I 22007, 41 LSD-t kg B, 5 - e 3
R4 s, HG 4L 5X) B i, HSPOOAAL FEBLHRY
P RIFKFRES, ZF A5 #E L (P <0.01),
UNPHZH SR 4 A [, HSPOOAAL 7 45 25 4 rh 3256
K, 2R ESHITFE X (P <0.01,P <

Interactions

Carbon hydrogen Pi-Alkyl
Alkyl

HSP90AA1-Dendrobine

B7 SFHEERE 0.001)
Fig. 7 Molecular docking results s
3 itig

R4 3], HSPOOAAL 1Y 223k AH b F HG 410 g
Wi (P <0.01), 76 1 x A ffbos - 10 /%) 41 51
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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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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 vic Venn diagram. The PPl 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 infiliration 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, LCK 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.
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ics ; target
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