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(Comparative Toxicogenomics Database, CTD). AJSEHHHE)E (GeneCards) HUAZ LRI [FIFLE, FELE Cytoscape H AT
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Abstract: Objective To investigate the biological mechanisms of Shudihuang (Rehmanniae Radix Praeparata) in treating type 2
diabetes mellitus (T2DM) through bioinformatics, network pharmacology, and experimental validation. Methods T2DM mice were
treated with an aqueous extract of Rehmanniae Radix Praeparata by gavage, and the components that entered the blood and pancreas
were identified using ultra-performance liquid chromatography-high-resolution mass spectrometry (UPLC-HRMS). Potential targets
were predicted in the Swiss Target Prediction database and compared with genes from the Gene Expression Omnibus (GEO) datasets
GSE15932 and GSE25724, the Comparative Toxicogenomics Database (CTD), and the GeneCards database to identify common genes.
The complex network analysis and visualization with Cytoscape software were performed intersection analysis of targets in the blood
and pancreas. Toxicity prediction, molecular docking, and mRNA-miRNA-IncRNA interaction network analysis were conducted in the
ADMETab3.0 database. The main biological functions were analyzed using the GeneMANIA database, supported by validation through
real-time fluorescent quantitative PCR experiments. Results Rehmanniae Radix Praeparata significantly improved abnormal glucose
levels and enhanced glucose tolerance in mice with T2DM. A total of 138 compounds were identified in the blood, with 18
corresponding potential gene targets and one cluster, while 359 compounds were identified in the pancreas, with 141 potential gene
targets and six clusters. Transthyretin (TTR) and ATP binding cassette subfamily B member 1 (ABCB1) were identified as common
gene targets in the blood and pancreas. The mRNA-miRNA-IncRNA interaction network containing six identical miRNAs and fourteen
identical IncRNAs were constructed. The main biological functions involved lipid transport and metabolism, drug transport, ion and
neurotransmitter transport, vascular processes, and inflammation regulation. Rehmanniae Radix Praeparata affected the mRNA
expression levels of 77R and ABCBI in the blood and pancreas of T2DM mice. Conclusion TTR and ABCB1 can be considered as
potential therapeutic targets for Rehmanniae Radix Praeparata in the treatment of T2DM, providing a basis for T2DM treatment and
offering insights for further research into the role of Rehmanniae Radix Praeparata in T2DM-related issues.
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binding cassette subfamily B member 1

B PR A2 DA 0 ey W g 32 RFAE (1) N 40 0k
AU, ™ E M NS e 5 A v T .
FEIRIE 4N 1 BUBEJRSG (type 1 diabetes mellitus,
TIDM). 2 HFEJRIKE (type 2 diabetes mellitus,
T2DMD - 1L 4% 1 JR 97 ( gestational diabetes mellitus,
GDM) S H AR RS AE R 4 9. Horh T2DM 52
B LR AY, R R 1) 90% A B2 4
FrbB R AT, 3 2045 FERERAA 7 LN
& T2DMB=I. T2DM ) 3 ZEHL i A2 e & 3K A9t
(insulin resistance, IR) Flfif & 2 AT BR =, @
H & SEEHAS TR AT R A . DhREROE
g, WO MR MR BN, e
T AL R PRI AR 5, X G I RCRE ™ B g iy B A 11
A d e AxLel,

A% Rehmanniae Radix Praeparata N % 2%}
Y Rehmanmia glutinosa Libosch. i/ HAR
220G AR B A 2PN T, AT HSRIGYT T2DMU,
T H A FT A 7 S SRR IE R B, 2 v R 2R T
RERAEYW () RSO WRmREATAEY
o o5-F R ( 5-hydroxymethylfurfural ,  5-
HMF). BERLEYISEAEIRTT T2DM HdfEd, fE
% R AC T A OB W0 CUFE PR (hexokinase s
HK). BEER L HE S (phosphofructokinase-1, PFK-

1) A% % B%-6-B5 2 B ( glucose-6-phosphatase ,
G6PD) &, 3 52 M PR PR i T 1) 2 g
[adenosine 5’-monophosphate (AMP)-activated protein
kinase, AMPK]. i /lg it /ULEE 3-13# (phosphoinositide
3-kinase, PI3K) 55 i B (protein kinase B, Akt)
SR B MAH OO B A, B SR R B4R
A REE AR R B 4H AL TTTV6YT T2DMIS101,

b & 2 4H 2 R ) e R R N SR B )
T2 N, WREETHENL B T AT AR
AR B RN 4% 25 B 22 07 1, TR AT IR 10
W B G AR T IR R . R IZ W 254
7 A6 A A 5 7 TR R UL R0 00, A 5 ) i,
BN NRBR S AR T, 18 FHAEME B
X 2% 245 BE 22RO 0 B VR YT T2DM RIS FE IR £
P B HL TR YT T2DM 5 A% HE A% R (messenger
ribonucleic acid , mRNA ) - fill /M #Z B % R
(microRNA, miRNA) KL% %R (long
non-coding RNA, IncRNA) W%, FEA15HE4T s25
BAIE, PRI B TRV YT T2DM [R3E (ENLTI, A T2DM
s PRIZ B AG T IR 2% .

1 MRIEEE
1.1 7. TR
Ay QLfisEh A ARAR, it
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220401) flipy i BE 25 REE TR A IR EE N K S
BHEYIHLEE R. glutinosa Libosch. TR i 2% il i
Tty SEUEARASAECT L VG R 245 Kb AR =
(ba A% 5 SXTCM-Zhang-2022006) .

HRA W R (STZ, #'5 WXBC6558V, *[H
Sigma A ® ) = M oMEAC L4t (S
2J01E210813, =ik AEMMEEB M AIRATD; 3h¥)
2 RNA $e sl & ksl [Hit'S B518651-0100,
ATAEYTRE (B BOARAR L.

SPF %%, MEME C57BL/6 /N, 7 e, AJ5iE
18~22 g, MSETHr IUAE (b0 EMHARAIRA
", BVFATES SCXK (50 2019-0010. FF74
fE: AR (2322) °C, X (50E10) %, M
WA 12 h J6lR/12 h BEPE3S, B i ayoK, B
F/N R SESG i & AR IR 1 . SRERZR 1LvE s
DIREFAC TR Lttt GitbviEgR 5 2022DW087),
Y% (B & 45 F9 ) CARRIVE guidelines) 47 .
1.2 43

UHPLC Vanquish & &1 Z080AH 185 . Q Exactive
HF-X Hybrid Quadrupole-Orbitrap JFiit#{X (3 [FE 3
ER AR BHCABR A D; ACQUITY UPLC HSS T3
R (100mmX 2.1 mm, 1.8pum, ZEEKEHEA
RAFD,

1.3 HIRESERHY

131 ik A 8dEE (Public Chemical
Database, Pubchem, https://pubchem.ncbi.nlm.nih.
gov/ ) Hi - H Ax TN % HE FE ( Swiss Target
Prediction, http://www. swisstargetprediction.ch/); i
F & F i % R B4R (UniProt,  https:/www.
BRI LA B E (Gene
Expression Omnibus, GEO, https://www.ncbi.nlm.nih.
gov/geo/); GeneCards- N HE K E (GeneCards-
The Human Gene Database, https://www.genecards.
org/, 2024.5.14 FHhAS) s B H 451 EE FE (Protein
Data Bank, PDB, http://www.rcsb.org/); fliBk2EA
(https://www.xiantaozi.com/); &K 1 & H AH EHAE H
Iy Re 0 HE 2 (GeneMANIA, https://genemania.
org); /) RNA #(¥& /% (microRNA Database,
miRDB, http:/mirdb.org); DIANA 1 T W25k 554
¥ (DIANA-microT web serve, DIANA-micro,
http://www.microrna.gr/microT); 7l RNA ¥EFx il
FTHBEFEREEF (miRWalk: Database for miRNA

Target Prediction and Functional Annotations ,

uniprot.org/ ) ;

miRWalk, http://mirwalk.umm.uni-heidelberg.de); i
RNA # 5 [K 9 U %% 3% % ( miRcode: MicroRNA
Target Gene Prediction Database , miRcode ,
http://www.mircode.org); ¥l RNA-#EAxAH AR %
$& = (starBase: A Database for MicroRNA-Target
Interaction, starBase, http://starbase.sysu.edu.cn/);
MRS AT A 254 SR A Bt - (ADMETab3.0:
ADMET Attributes Database, ADMETab3.0, http://
admetlab3.scbdd.com); 4xH 3 H it -HC A& HH A
F 43 #r W ¥k (Protein-Ligand Interaction Profiler,
PLIP, https://plip-tool.biotec.tu-dresden.de/plip-web/
plip/index); HCEERY)IHE DR 2H % 23 i (Comparative
Toxicogenomics Database, CTD, https:/ctdbase.org/) .
1.3.2 #fF  Cytoscape 3.9.0(Cytoscape Consortium);
Rstuido 4.3.2 (RStudio, Public Benefit Corporation);
Pymol 2.6 (Schrodinger, Limited Liability Company );
AutoDockTool-1.5.7 (Olson Laboratory); Autodock
Vina (Olson Laboratory) .

2 7

AW FC S IALE A O T2DM /N BN g iR A
MR P ARAFAH AL SV B b, oof FLdEAT 3 s T3
M, Fi#EL CTD. GeneCards. GEO &£ MEdE F
X B TEIRYT T2DM WAL sl AT 0ivE , 45 3 i) 2 K]
HBEAT 5 X4 B mRNA-miRNA-IncRNA 1 f4 4%
o3MT: BJEHEAT PCR SKERIGIE, FARBFFHARRR 2
W 1.

2.1 EAHBEIKIEMIRYSI&

PRECAHL T 2584 100 g, I 2 f5 & 2818 K
R0 30 min J&, AN 8 fEEAIZRMEAK, Ik Eli
FEHL 40 min, JEIT; FIRZGE RN 6 15278
K, IRFAEIR 40 min: HIF 2 EREBUR, ORI
%45, EAEN 1 g/mL PRMTUKIEY), T4 C
fifi £7- 2 H o
2.2 T2DM /NRIEEGI &R AT

C57BL/6 /NERPEIRFR 1 )5, HEHLAHE 8
HHENIER A, H4/NR ip 100 mg/kg &R (KK
1R, JES:3d), JETENES 3. 7. 14 Rigdl=
Gk, FeoE 52 iEIMAE (fasting blood-glucose,
FBG) =11.1 mmol/L # i LTl o it sl Tl i
NERBEAL S B . BT (15 g/kgl2D) A
XU (250 mg/kg), &4 8 R, igé4hdy, IEW
AU ig AR 2K, 8 4 .

YRZGEE 25 K, AR 12 h EEEAT D AR A B i
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#i\5 (oral glucose tolerance test, OGTT), ig 7 %
WA (2 ghkg)s 7E58 0 154 30, 45, 60+ 90,
120 min 8@ B #F KU, W5E EK, ds% b
KB (] AR G O, SR FH AR T iR T B8 T 25
FTHAY C(areaunder the curve, AUC). KIRZZ)E,
NEREEETAEIK 120, 2% 5 FbTRRIN S, 15323k
HUIf, 4000 r/min B> 15min (4 C), HUME, &
T-80 CfrAff, %M BUNRBR-80 CHRfF, H
TIEE T
23 BEWREEE-SH/PERFRIE (ultra-high
performance liquid chromatography-high resolution
mass spectrometry, UHPLC-HRMS) 71
23.1 (i ACQUITY UPLC HSS T3 faif
B TSI 0.1% F E/KIEHR (A) -0.1%F R 2
B (B, BBEBENL: 0.0~17.0min, 95%~2%A;
17.0~17.2min, 2%~95%A; 17.2~20.0 min, 95%
A; PR 0.3 mL/min; A 35 C.
2.3.2 % Thermo Q-Exactive HFX JFi i1,
KHIE. 08 7 R AT T . AWK Y
ZHLUE S -3 000 V 1 3 800 Vi BYSUESM 45
arb; FliBI U J109 20 arb; A HIBAE G 320 C;
PR IMAERIR BN 370 Cy HTE A m/z 90~
1300

ZIATATTEN, SR A UPLC-HRMS J7 2%} #4
MO, AT ES 2 5 /) BRI SR b A 2 R
SyuEATRCI, BT EE RS (MS?) AT
XF, BLMS?RER HALBERS 70 KT 0.7 A fhidebriE
X BT A R R O BT S, LSRN
o L7 A R e 2 2 e g g[8 528 52 s 145 24 T 3 £ A
OIS, R AT B B 45 2T S T2DM /)
o L7 A R e B R
24 PMEAENBRBRROBY-LEY-LISEE
o

W B B b B B R DL R BE A RN I YA
JERRE AL 901 PubChem CID % A\ %] PubChem 14
GYEAEET, %15 PubChem HUif FErh L&
VAL NE G, K5 58S YRR
SMILES 5. Bfif5, 7 Swiss Target Prediction (i
RO FOE AL S PRI EEAR,  TRE AT REPE R T 0
R, HFRBREE . &5, 7E UniProt %4
Perr, Ppmisc BN, LAEE UniProt ID FH T-it
EARAE I A O B R 44 o A R 2% R S A
Cytoscape (3.9.0 hi) HJ@EAAMI TN T2DM /M

L3R R P 3 1 e 7 B FLBBRR X 2%, FEAT 2
Bro P BT s R s B B L e PR RS B A,
WGRNEATZ WP EAER . I8 ALEE A Wk
AT R SRR H R F5 (Kyoto encyclopedia
of genes and genomes, KEGG) & &M a1k .
2.5 FME(ERESE T2DM REERRERR
RERMRERER S

it GEO #lERIZR T2DM, FEifiE Ha &
PO RIT RRZH (RN MRS, FrAmAL
FEACN AR B, &I mRNA [EEESEN
GSE15932 (WM N, KrZH 24 4h A 1, T2DM
g 8 i, XTI 8 ], MIF-F &N Affymetrix 2
H] [ GPL570 &5 1V &) Ml GSE25724 (WA,
R ZHZURIHRAR, T2DM #5305 6 ], XFHR4L 7 41,
MFF 54 Affymetrix A 7 1 GPL6 &5 F-F 5.
I A DAE 2500 o A IR 557 S ALk 2= R AT
FEARIE . F B4 4 #t Cprincipal component
analysis, PCA) J¢ 72 53 R4 4T, € |logaFC|=0.58
[FC F£nZ 2535 (fold change)] f P<0.05, M
ML T2DM 78 MR g S vh i) 22 S 2 1. 4R
J&, KR EVE R T IO R AR I RO S, IF
#1T GO 5 KEGG &0 .

E CTD %u# FES (HEWr /- %0 =1) M
GeneCards (4 FEDO] (FHRMEVES=0) 1, X
T2DM MR MHATIRAR R, HEHNGRES
g, BEEMHXHIEMR L, R&RM[T T2DM
(R BhRR T B R B e

Yo 2 by B T LY A 1 R 5 R R P A R
515 T2DM R EYFEFI LK GEO Hdis 122 Hh (1) i A1
JiR B 2H AR DR AT S 4R 3 M, AT 32 HH At B 7
IR R o R D B BT, AR AR 4R |
3 Sl %o LA i i 1) G B AR FH BE U AT GO M
KEGG &% #r. fEkIEal I, ZH Cytoscape
(3.9.0 WA A, 454 MCODE #ff, #&eim
& FHE >0.2, FHH R+ B b R 2 b 5 554
2 AN RUAHIE, DUHEAT DR BAE 28 1R R 2R
2.6 FibEEFMRFRIR B9 0 L & TF IE R
HOFIER A ETTN

Wk “2.57 T 43 21 (1) 4 00 5= R 0 72 1)
EY, HFEN AN BRIR o Lex s S g
259 - R -8 s AR ZE FE(E (degree) >50 1)
WAL, FF 5% 0RERBT /P KL
IR AV TR mol2 KA, A
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AutoDockTool-1.5.7 F£F# INE, THE HwmF, i llik
A] e fh4k . )\ PDB s 2 T #E EER EE 1 2 A
Z584, {8 Pymol #AF kR ek, $REXZE 14N PDB
B, DL B R 2 ANE A A
AutoDockTool-1.5.7 F2/7 £ FR/K 2+, A, tH5EH
fif, HERAF K pdbgt #%30. 18 H Autodock Vina X &5
H5EDIN T IAT N, RIRE - TR 9
MNEEEWR . B ReEHT, WS H B
F—5keal/mol (1kcal=4.2kJ) %R, ik &
H H RERAR M RAE N HAR G RIEAT i X T Bt
A HARRAE ] PLIP W3 5047201 18] JE LA S A
HAER T, BFEEE. GiUKER . BHE T 2
HAER, 4 Pymol ZHIAH EAEH 7.

7t ADMETab3.0 4% PE h g A\ _HiR15 245
i) SMILES 5, T 259808, 40, Rt
BRI
27 P EEAMRFBRERZOEE mRNA-
miRNA-IncRNA EA{EM4E K 1% £ FE B EM 451432

¥ “2.57 Wi 133 1A% O FE FITE MicroRNA %
i 2. DIANA-micro #(#% . miRWalk H( Pz |
miRcode % #% FE J¢ starBase %% FE b &% $k H:
miRNA, I, FH S REREAT AL, ¥

L [F B miRNA 7E starBase #4507 M
IncRNA, Ff:7E Cytoscape HAFH &2 il A% 0o FE K] 1)
mRNA-miRNA-IncRNA M58, tboh, ibii—A 4
HilAZ% 0o FE R LA ) miRNA-IncRNA 56 & R4
JrHTe {E GeneMANIA $udfs ZEU I i A AZ O FE [
1335 HAH KM mRNA K HE R HAE 8@ A1 ]
2.8 BREEE5E N (polymerase chain reaction,
PCR) SKIEIEIE

Mz RNA =-BGRFIE (FED ATk
RS B s B 3R LS RNA, JF
MightyScript 5 —4%% cDNA & i Master Mix 147 &
KA. EHERFIHPEARE T, I Applied
Biosystems RT-PCR % 4t (Roche, Basel, Switzerland)
AT gRT-PCR 73#fr, BT 95 C. 10 min,
95 C. 10s, 60 C. 60s, 95 ‘C. 15s, AT 45
A . LLBE R H % B A B ( reduced
glyceraldehyde-phosphate dehydrogenase, GAPDH)
NS, KA 2788 Gt BRI R e is R H 2R
(transthyretin, TTR)F1 ATP 454 G412 % (1 B1(ATP
binding cassette subfamily B member 1, 4ABCBI)
mRNA X Rk E. FIVFFINE 1.

%1 PCR3I¥MFT
Table 1 Primer sequences of PCR

A EREIY (5°-3) &5 (5°-3%)
TTR CACAATCGCCCTCAAACC ATGCCAAGTGTCTTCCAGTA
ABCB1 ATGCTCTGGCCTTCTGGATGGGA ATGGCGATCCTCTGCTTCTGCCCAC

AGCGTCAAAGGTGGAGGGAGTGG

TCAAGGGCATCCTGGGCTACAC

29 FitFEHE

A FFIA R &S A limma. clusterProfiler.
org.Hs.eg.db LA % ggplot2 B2 3H 7 Bk AL HE . Siit
ST ANGE BRI AAL s RTEFE AR & RT-PCR S50 Hds
K BRI TT 200, FER A B/ 3 1 22 S gk AT
. 25 P x+s®on, FEFA GraphPad Prism 9.5.1
22K, P<0.05 #il v ZERA G E X

3 £R
3.1 EHEANE T2DM MR R EEEFEKERM

SIEHAMEL, B2 1~4 FEAH /NS
B IR 2 2 TF e (P<<0.001); SRR g,
by RN — B OOUICZEL /) B 2 I 7K T 38 3 PG

(P<0.01. 0.001), LK 2-A.

OGTT ik, HiEHHMI, BAH/NRE
S EBE 0~120 min MFE/K TP EETE (P<
0.001); SR LLER, 45254 /N WA S 4
B 15, 30, 45. 60, 90 F1 120 min 5, ILKEKFH)
2 FEK (P<<0.05. 0.01. 0.001), WK 2-B. H1E
WAL, BRI AUC BERIN (P<0.001); 5
FEARIAM L, &A254] AUC B RERFIK (P<
0.001), UL 2-C.
32 PHHEANMEBRRBLREERNSEE

Feis St 32525 J5 T2DM /) BRI A2 B i £,
T L% (base peak chromatogram, BPC), L[ 3,
FIURR M7 A JBR im0 PR R F o, 43 A B ok v
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A - B - T
R T e 800 %% y e

PRI i I B B 60000 #igy =W

5 | | 600 A3t ey R

&éb 3004 \ *1* sk \ -—_ EF'XXHI[I -'é HiHHE C tﬁ;aﬂm 40 000 seokskok iﬂhﬁﬁ
= . &0 400 HHH S RN
% 2004 KRk |\ é <

= Lo & 1 20 000

% IOOJW 5 2009 Ak

W
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T T T T T T T 1
15 30 45 60 75 90 105120
/i t/min
HIERHMAE: ##P<0.001; SHEBALE: "P<0.05 “P<001 “P<0.001.
##P < 0.001 vs normal group; "P<0.05 "P<0.01

2 BAEN T2DM PMREEMIEE (A). OGTT (B) FMEH L& THEAN (C) BIEM (X+s,n=8)
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Me-3-FHEZFT ABCBI [ 252 773A 838A TE %
SEEERE, SEIEM 232A. 299A. 302A. 303A.
343A J 991A T B /AKAEH 77, HAZEERR 770A
DL n-3ERRA BEAE . il 7-1 PR, 2-[(To-F22E-3-
A -5-TR -2-95-1,3a,4,5,6,7- 7N & -2- 4 I R 1 -4-
F)-FHILNEIR S ABCB1 IR ILFRAE 261A.

262A J& 263A TURRESEER:, EEIER 262A.
8O1A JEERKAVER 71, TEZHEIR 262A Kb ULEET
T A
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%3 MCODE {EHEBLELHER

Table 3 Result of cluster analysis by MCODE

B VW EER) T vl HEH
1% 1 9.600 11 48  IGFBP3, TTR, ANPEP, CTSG, CTSD, MMP3, ELANE, F3, NFKBIA,
ABCB1, CCR5
i it 1 38.190 43 802 DNMT1, EIF2AK3, PIK3CA, GSK3A, RAC1, INSR, FURIN,
MAP2K1, ABCB1, SCARB1, ITGB3, CDK4, MAPK1, SRC,
HSP90AA1, HPRT1, DLG4, EIF4E, SIRT1, HSP90AB1, MAPK11,
ALDH1A1, RARA, JUN, PSEN1, HMGCR, BCL2L2, MAPKY,
CHUK, SIRT2, HSPA5, APP, PTGS2, CASP3, AKT3, MAPK14,
PPARD, STAT2, ERBB2, PTPN11, CCND1, SIRT3, MMP14
2 6.818 23 75 DVL1, JUNB, PTGER4, PIK3CD, NOS1, AKR1B1, ACE2, CARM1,
ACLY, CYP3A4, EHMT2, EDNRA, MAOA, ODC1, NR4Al,
PLCG1, KDM6B, MAPKAPK2, DRD2, NPPA, CRYZ, IDE, HK1
3 4727 12 26 ABCC8, GLO1, IHH, ADK, FABP5, BHMT, CTSC, CA2, TTR,
GFPT1, RARG, PGD
4 4.000 6 10 KDMS5C, KDM3A, KDM4B, PRMT3, AHCY, MTR
5 4.000 5 8 HSD17B12, CYP11B2, ECE1, SOAT1, CYP3A5
6 3.333 4 5 PTAFR, BDKRB2, LPAR1, PTGER1
x4 HFIHELEY
Table 4 Molecular docking compounds
PubChem CID CAEUEA S eS| b E Wé% AT MG SMILES 5%
VA
Cid 111248 oB-HiMEEHR - R v T W FEARAIMYE 23819  CsHuOs C(C(C(C(CC(C(C(=0)0)0)0)0)0)0)0
Cid 65549302  (25)-2-[(2R)-2-EJ&-3- AL TR AMSIUATHEY (U ABER 24834 CioHaN20sS  CC(C)C(C(=0)NC(CCSC)C(=0)O)N
H]-4- R IR T R
Cid 86178349  5-(2-FAERNH)-36- ZAM-20RENIR RIS SIATEY U AR 24227 CuHiN:0s  CC(C)CCiC(=0)NC(C(=0)N1)CCC(=
0)0
Cid 86280478  N-(1-Z %£-33- ~ HIE-1-E AR T -2- ARRMISUTE  UEABME 34450 CiHsNsO2  CCCCCNiCo=CC=CC=C2C(=N1)C(=
JE)-1- 15 - L H-5 - 3- VR i O)NC(C(=0)N)C(C)(C)C
Cid 94334270 (2R)-2-[[(2R)-2-F J:-3-F AL T b k] AMSIUATHEY  fUEABEME 25429  CuHiNiOs  CC(C)C(C(=O)NC(CCi=CN=CN1)C(=
FIE]-3-(LH-BKE-5-2) R O)ON
Cid 120008965 2-[(7a- #2 4& -3- A MK -5- 1 -2- & -1,3a, /R _Jifi AR 29833 CisHzOs CC(C)C1CCCACOC(=0)C2L1C(C(=C)
4,5,6,7-75 2 -2- 7 I WE W -4-1:)- 2 C(=0)0)0)0

RNk

3.6 #zi>EE mRNA-miRNA-IncRNA W& HER
¥ B E T RE T

FEIX 5 ANEAEES, BN PIEAE E T miRNA
FIZE4E, 9% TTR M2 ABCBI KJ miRNA 455 (&
9-A. B). TTR Tiill) miRNA 5 27 4>, ABCBI i
ME) miRNA A 114 /N5 1fi TTR-miRNA B B (1)

IncRNA A 35 4, ABCBI1-miRNA %} ] IncRNA
A 724, HEHME mRNA-miRNA-IncRNA H{E
M (B 9-C. D). TTR 5 ABCBI #£4 ff) miRNA
A 64, JLHM IncRNA A 14 4>, HAZH L LK
9-E. [Ai}, 7E GeneMANIA ¥tifiFErf, % TTR X
ABCBI1 ¥ R J HAH AR FH B SR AT 1 DhRE o3
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x5 HFIIEAHE
Table S Affinity energy in molecular docking

AN H B A%/ (keal mol)

WEY)
TTR ABCBL1
Cid 111248 6.6 -5.0
Cid 65549302 -5.4 -
Cid 86178349 —6.4 -
Cid 86280478 6.5 -77
Cid 94334270 -5.8 -
Cid 129008965 -55 6.5

1 (B 9-F), 53R BRHAEMRUs AR, 254
B, BT RS E . R K SORE RN
AT ZE 7T 5 T2DM Z VA, [, I & ik
BRZHZY PCR 45 BABIGIE TTR K& ABCBI1 J2iRJT
T2DM 78 7ESE £ o

iz} qQRT-PCR #:ill TTR X ABCBI1 7£ T2DM
/N BB B L P ) mRNA FIA K, 45 B8R,
TTR K ABCBI1 FEREMRIAFRIA R E T (P<
0.05), 28 2t B 45 24 J 1A L I g it mRINA &
K2 FFHES (E10).

A~F-TTR 73 Al 50E%) Cid 111248, Cid 65549302 Cid 86178349, Cid 86280478, Cid 94334270 % Cid 129008965 73T %i4%&: G~I1: ABCBI

A 546E1 Cid 111248, Cid 86280478 K Cid129008965 4> T4 .

A—F-molecular docking diagram of TTR with compounds Cid 111248, Cid 65549302, Cid 86178349, Cid 86280478, Cid 94334270 and Cid 129008965,
respectively; G—I-molecular docking diagram of ABCB1 with compounds Cid 111248, Cid 86280478 and Cid 129008965, respectively.

7 TTR. ABCB1 57kt &5 F X 1ZE
Fig. 7 Molecular docking diagram of TTR and ABCBI1 with screened compounds

4 Ve

PR Ab 2y, BAAMILIEH] . sk
BRI, HMRRESS . ZHEREZ MR 2
TIRIT A E BRI R) T2DM e H Al A8 AR
PR, B 2 WE R AE STZ 53 HIRE IR
/N BB o 7 A TR S R R AR e 1 A 8 1)
PEHINOY, - H f8 S 25 B ARRE PR /0 B0 M s ]
([N s B R A 9 e =g S N [ Ny S il B
T v % 5 A £ P ] T f 5 2R K, o B
i#iE AMPK /5 NF-kB/A% H BRAS & 55 SR AL 1 455
FEZ B [ 3 (nucleotide-binding oligomerization

domain-like receptor protein 3, NLRP3) 155 il i
¥ T2DM /DR IR BEE A ST & T2 i e R
FAH B A RS S L& MELARL DT 739X T2DM (1)
TRIT AN R B AP RS B AR IRz, A
ORI SERE SRS LA 1 B e R A S L A
ST R0 SR AL VR ST T2DM (1) BAKR 73
mRNA V&5 X 28 L] i 75 R A 5 o

HAT, BEE N TR RE AR R R, 2% 24 27
PSR A R B 2 U T2 N A I A — 1)
PEEERHPPEOG IR AR, X 2 ANERHETZ
RS AL B SR AT 2 AR 250
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A B C
Lower Limit s®Upper Limit - Compound Properties #» Lower Limit®® Upper Limit- Compound Properties == Lower Limitss Upper Limit - Compound Properties
My My My
logS . » fChar logS » fChar logS .fChar
logD nHet logD . nHet  logD nHet
nHA MaxRing nHA MaxRing nHA MaxRing
nHD 5 nRing nHD *nRing nHD nRing
TPSA nRot TPSA nRot TPSA nRot
D E F
Lower Limit ssUpper Limit - Compound Properties ssLower Limitss Upper Limit .- Compound Properties #* Lower Limitss Upper Limit - Compound Properties
My My My
logP nRig logP nRig logP nRig
logS » fChar logS « fChar logS » fChar
logD nHet logD « nHet  logD nHet
nHA 4 MaxRing nHA MaxRing nHA 4 MaxRing
nHD nRing nHD nRing nHD nRing
TPSA nRot TPSA nRot TPSA nRot

A-Cid 111248; B-Cid 65549302; C-Cid 86178349; D-Cid 86280478; E-Cid 94334270; F-Cid 129008965.

8 6 MLE&Y) ADME #i#i

Fig. 8 ADME simulations of six compounds

TR A5 5507 TS [ B 22 )3k 2], Pan
SEITRI FH X 245 24 BE 22 0t T R BB IEZ %) T2DM (1)
BIT AR ATV SR R I T BRI R IR T
T2DM I RRCR: Wang 2512505 AW (e B 2 A
WR 2% 25302543 41 7 T2DM 5B SR 9 g BRE [ 3 7]
RIFHL o X125 24 B 24 RN A W5 I8 41 v B2 254508
RIS, BRI | 259)-950 00 -5 A - 18 B L [R] PpAE
BRI 73 A 77 220, Bets B8 s Rk o A b 245 T 7
2R SRR T LS, Befg it — B g
225350 S FH A K DX 4 i 4 R 2T

AHE A 45 IR AT 7T 52, g Bt N
I B FE R 1 = B oy 22 s A A - B S T O 4R
M, HETEEELE CAMP 5 5@ %K. PR IER
JEH 1Y) AGE-RAGE 15 5. IR\ TRP JEIE 1%
FEM T RS ER(E @M L T2DM Sz s
T2DM K@ . Hif—P4E GEO ¥ Xt
S A 2o WS B 1 22 S 2 R AT & b, &
BUE SAE DM HRAEH Y AGE-RAGE 15 518 1
Mg S E ks FEE L . MAPK {5 5. PI3K-Akt

fE5 18, TRP IBIEM IIEN AT cAMP (55
W#%. T2DM. IR. AMPK {5 5l % . —&HH
WM ESMNE, PR A —E W
T2DM MSGEERIIRE /7. HFIA Cytoscape #PFI)
MOCDE IR I3 2L OE R, R I
BN AR BRI A% O FE R B 4 J5 43 3 TTR F
ABCBI, iX 2 ANJEA [F]N I A i B v A Sl 43
AT 7 X454 B e /N5 keal/mol, HAH
UL GoE N, BT BRI T %
TETEREYT T2DM BIFE RS Sl H TTR K&
ABCBI1 Il miRNA. IncRNA #J i [1 EAF k¥ 2% th A]
PUA BT 5 42 7t HAE T2DM H1 i) mRNA 53k
i RNA et

WFFLFRE TTR A DLAEK A SRR+ B 4if =2
ik B uE AR A 2 IKE B Cislet amyloid
polypeptide protein, IAPP) IR, AT R
IAPP J¥EHLHI AT RE A2 TRFT T2DM & i (198 76 52
28], Westermark Z52BF 72 KL T2DM & 1R
Ey A T2 1) TTR SV 8 40 M i Re e e3R8, %
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A-TTR 7 5 MR FE BN miRNA $5 8 & B-ABCBI 7 5 i FE B miRNA F5 &l ; C-TTR-miRNA-IncRNA %5 [; D-ABCBI-miRNA-
IncRNA M5 [&]; E-TTR J ABCBI 3£[7] miRNA J% IncRNA M5 [&]; F-TTR J: ABCBI Zjfg % #% 5347 o
A-TTR predicted miRNA Venn maps in five databases; B-ABCBI1 predicted miRNA Venn maps in five databases; C-network diagram of TTR-miRNA-

IncRNA; D-network diagram of ABCB1-miRNA-IncRNA; E-network diagram of TTR and ABCB1 common miRNA and IncRNA; F-functions and network
analysis of TTR and ABCBI.

El9 TTR X ABCB1 EEINEES K% mRNA-miRNA-IncRNA 4%
Fig. 9 Functional analysis of TTR and ABCB1 and network of mRNA-miRNA-IncRNA

T2DM HIGIT A AE 4L 5 . ABCBI M4 THIRZ AR R T2DM AR 5 A 22 2% 1A F AT g
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TTR/GAPDH FH%$ ik &

T

By

B

ABCB1/GAPDH X} ik &
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0.0

1E# B P

A-T2DM /IR I ABER H TTR mRNA 2357KF; B-T2DM /ML AR ABCBI mRNA Kik/KF; HIEFHAE: "P<0.05.
A-TTR mRNA expression levels in blood and pancreas of T2DM mice; B-4BCBI mRNA expression level in blood and pancreas of T2DM mice; “P < 0.05

vs normal group.

10 T2DM /NRIMEFAEEARS TTR K ABCBI # mRNA FiAKE (Xx+s,n=8)
Fig. 10 TTR and ABCBI mRNA expression level in blood and pancreas of T2DM mice (x +s,n=8)
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