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Abstract: Objective To explore the differences in characterization, miRNA composition, and target gene enrichment pathways of

Astragali Radix-derived extracellular vesicle-like particles (AR-EVLP) obtained through two pretreatment methods: soaking and
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decoction. Methods Transmission electron microscopy, nanoparticle tracking analysis, nanoscale laser particle sizing, protein
quantification, silver staining, real-time quantitative PCR, miRNA sequencing, and bioinformatics analysis were used to compare the
morphology, particle concentration, size, { potential, protein concentration, protein distribution, miRNA composition, and molecular
function differences of AR-EVLP obtained from the two pretreatment methods. Results The quality of AR-EVLP obtained from
soaking was better than that obtained from decoction; AR-EVLP from decoction had a higher yield, relatively larger particle size,
smaller absolute { potential, higher protein concentration, and more concentrated protein distribution. Sequencing results showed 219
differentially expressed miRNAs between the AR-EVLP obtained by the two pretreatment methods. Gene Ontology (GO) analysis
indicated that the miRNA target genes from both pretreatment methods were significantly enriched in protein binding, suggesting
potential cross-species regulatory effects. Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis showed that
miRNAs lja-miR1511-3p R-3 1ss2AC and gma-miR1511 R+1_1ss2AC from AR-EVLP obtained by soaking might have therapeutic
potential for fatty liver and neurodegenerative diseases via the glycerophospholipid metabolism pathway. miRNAs mtr-miR164a, stu-
miR477a-5p R+1 1ss21CG, and gma-MIR162c-p5 from AR-EVLP obtained by decoction might treat cancer-related diseases through
pathways such as glioma, prostate cancer, p53 signaling, Hedgehog signaling, ErbB signaling, and mitogen-activated protein kinase
(MAPK) signaling. Conclusion AR-EVLP obtained by different pretreatment methods exhibited significant differences in
characterization, protein composition, miRNA expression profiles, and associated biological functions. AR-EVLP from soaking had
better quality and tended to be useful for treating diseases like fatty liver and neurodegenerative disorders, while AR-EVLP from
decoction had a higher yield and tended to be geared toward treating cancer-related diseases.

Key words: Astragali Radix; vesicle-like nanoparticles; extraction techniques; miRNA; bioinformatics analysis
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factor 2/heme oxygenase-1, Nrf2/HO-1). NOD ¥
W F & M E 5 /B H 3 (NOD-like receptor
family pyrin domain-containing 3, NLRP3) %§{5 5 i
% S AT Ho e 4 -~ AT AR AL

AR, BHFN RAEREPSEh 2RI T %k
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4 21 23 42 K K7 (tumor progression locus 2-connective
tissue growth factor, TPL2-CTGF) B, W E Gk
P REEAR A 5 B ORE R N 2P 4L iR, PHMT S
f B A RS PR B IR A R FEPHR H B
B T SR A B P R E Y, B R L
%Vbﬁ K% T-«B (nuclear factor-kB, NF-kB).
% AR R H /(5 5 2 SRR BOEH T (Janus
kinase/signal transducer and activator of transcription,
JAK/STAT ) . 8 & B -2/ R B A KB 7 % 1k
(cyclooxygenase-2/epidermal growth factor receptor,
COX-2/EGFR) . 22 % J5iE A B A (mitogen-
activated protein kinase, MAPK). #% [T E2 #H %[
T/ RA A M1 (nuclear factor erythroid 2-related
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AR [ 45 G SR A WE LA T ) BRI AE e, T ] AR B
A.% I 4HM A 25-22 B9, DA R T 28 1E U2,
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WA EH ST ANEE. A CHURRAR 7517
IEW] T EVLP AR T4 A28 B A T TR 4 44
AW AR EHEYIT EVLP {77 T R AMAFIZH 21 1]
MR, Al SRR A G, TR AR EA,
IKEIRI AT BRSO, BT, X TR
EVLP &1, Tl B AKRE EVLP Bl E
WA, FNBARHR PRI EVLPRO,  fna=yf R
L PBS 2R i Tz S 52 7 EVLP; %
SR AE2E N A K BT SR T RSN EVLP.
H 2 M ab B 7 S0/ SR E Vi M IAEE RN A4
TR R E TR IR R ZE e, AR AL 2 77
FAEHEXT EVLP RAE. GRS « AP REIE AR
s, H RTRIER D> .

AR LA RN, IR AN KR 2 il
P 7 2 DA TR o0 v o % B R U B TR 4 K
¥ (Astragali Radix-derived extracellular vesicles-like
particles; AR-EVLP) . XJ t 40 #r 2 Fhfii4b 22 fir S AR-
EVLP R1E. &, miRNA )2 5 LI A4
ThREZ 5t . #7R 2 Fio7 s AR-EVLP RAE 588

TR K D) REIE REMIREI, NARSK AR-EVLP 7R
P59 T 1 S e FABAE ) EVLP kb3 7 20 %
Rtz%,

1 UBES5HH

1.1 ¢E5

5417R B4 & A = B0 L, #8 E Eppendorf
/A 7]; Bioanalyzer 2100 B AW/ #14%, 3 EH Agilent
Technologies A & ; Power Pac TM Basic %438 ] HE ik
. T100 BAZERY 141X, 5% Bio-Rad A7]; KC-
150W BUER 7S ANEA, TR eI i B BR A ]
Optima XE-90 Y ik 250041, 35 E Beckman
Coulter A #]; ND 1000 R4 6 6 TH. Quant
Studio 5 ML 3¢ E B PCR 4%, [ Thermo
Fisher Scientific /2 7] ; HT7700 3% 5 B 1~ W48
H A% Hitachi 2 7]; DTS1070 RGN, B2 B3
WA E IR A F]; Nano Sight NS300 74 42K Jii
FiFREE T HTAX . Zetasizer PRO B4 KIBOERI FEAX
JEE H/RSTHNELA A Research Plus #iK 4%, 12
Eppendorf A ]
1.2 a5

BRI H (L R FETVER S, iz
REFAANE B S E, AR K BEMIE I E K
Astragalus membranaceus (Fisch.) Bunge [T 54K .

WEIR SRS (PBS). 4lik, B R4E/RAED)

BHAR AT BIKEMIR, AL AR R
Aw; ANMEREA L AR, BB FBOE AR
BAABRA s e BCA H A FUE &R A &, s
T AEY) TREARAF]; SDS-PAGE & H LR
(5O, BUE LAY TR R AR ; PAGE
ARG &L, I ZRERHE AR A M-MLV
Reverse Transcriptase, J<[E Promega A#]; SYBR
Green qPCR Super Mix Kit, %[ Thermo Fisher
Scientific /A 7]; T4 RNA Ligase 2. truncated K227Q-
T4 RNA Ligase 1, AERAEMEAR (b)) HRA
7 ; Super Scrip™ II Reverse Transcriptase, 3% [H
Thermo Fisher Scientific 24 7]; Phusion High-Fidelity
DNA polymerase, ZldcfeEHA (dba) ARA
F]; RNAPCR Primer, UM AEPHE AR 3 IR
/v#]; RNA PCR Primer Index, BB AEDIHEAR
B AR 2AE; Sure PAGE™, Bis-Tris, 10 cmX8
cm, 12%, 10 wells, & ERHRAR AR A7
2 FEEHR

2.1 AR-EVLP 25

2.1.1 R TALEREL AR-EVLP il TR 316
HRZ£100g, 4 C. 1400 mLPBS (pH H~74,
BT A~171.7 mmol/L), i 4 LABRENUR 1,
2l 12h, {1 200 HIEMJED, T4 CHMH A
Pl24h J5, B ETER, 764 CEMHF4HILL 1000X
g+ 3000Xg. 10 000X g K> 30 min, FfH
Ji4% EIERZ 0.45 nm JEMBEEL S, LA 150 000X g
B0 2 h, 3 RIE, FTRUTE RUNIZ IR TAL B AT 1
AR-EVLP. f#i[f] 600 uL PBS KUiie E &, THH
B, B T80 CUKFEh{fAzR3-24,

2.1.2 JKEITRALEESREL AR-EVLP 3% 5 i %
M5 100 g, VIAJEIN 1 500 mL 4li7k (pH fH~
7.0, BTF5RE~0mmol/L), FHEZE 100 C, /KHI
50min 5, %200 HIEMUED, R . £
HIIAZK 1000 mL, FRRTHEZ 100 C, 2 UKHI
50min 5, %200 HIEMUED, WEEAW. # 2 Kk
PEHUITR 25 & 91, 76 95~100 CH&HE Fik4E &
200 mL Ji5, £ 4 CHEEHEEAD 24 h, BUKY
W EET 4 CHMTR, 7Lk 1.000X g, 3 000X
g+ 10000X g fRIKES O 30 min, K& P15 LiEWR
£ 0.45 nm JEMEIEL /S, DL 150 000X g B§0» 2 h,
7 biE, BrSUTEE RIAKET AL 3 BT 743 AR-EVLP,
fH 600 uL PBS HUilEH &, LR, ET
—80 CUKFEHRAEZ-24,
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2.2 FEFAIES AR-EVLP B S 2

UK [F AL T 73 AR-EVLP #Efh, 764 C%
PERI G, 2210000 X g B> 5min; W EURES |
TEWAS 10 L, 23 R N T4 X _EJTE 2 min,  JE4G
W FF s WX 3% e IR DAVl 10 w35 0T 194
FYTE 2 min, JEARIR IR IR T TERE B
7E 100 kV FHATES BT M8 (transmission
electron microscope, TEM) il A&, 3l LA% .
KOl BRI, A 3 K. 45RER, 2
AL EERT 1S AR-EVLP B 2 5%4BIR, XUEMRLE .
BRI AL H 7S AR-EVLP JEE5RTEMT, o
WA (Bl 1-A). KRITAL TS AR-EVLP 7] JLF#R
SRR EE, RN SR RBIIN R (E 1-B).
TSRV AL H T 15 AR-EVLP s L T 7K Rl
Tkt ¥ i3 AR-EVLP.

El1 28 (A) FKRD (B) FALIEATS AR-EVLP H)
TEM [E
Fig.1 TEM images of AR-EVLP obtained by soaking (A)

and water-boiling (B) pretreatments

23 AEITAAIEFRS AR-EVLP BIKRE RKIZ S
EiL ol

BUAS [E] P Ab B2 T 75 AR-EVLP BE &, UK E VAR,
BT (BZ 20kHz. 150 W DHEZ[1 30%, #
7 5s, [EBESs, BEE 3, ATHERREHR, H
PBS 4 AR-EVLP il 2|—& KI5, 19MRR,
FH VR S5 5% W R R LT N 99 K S R i 0 BT 3
P, JHURE, BITATS LR, AR
TEVE IR SOt AR BT, O AT S
SOBARFREE NFE, Ab3E 52 B i Export % AR
& i EdE. EESLI 3 K. 4% (E2) BR,

A 37

/(X 10" Jiki-mL ™)

WRPEE/(X 10" Fiki-mL™)

T T T T —T T T T T '

0 200 400 600 800 1000
R /mm

2 R (A) FKRL (B) TS AR-EVLP HIRI{E

Fig.2 Particle sizes of AR-EVLP obtained by soaking (A)

and water-boiling (B) pretreatments

HMIFEAEZ RN, RIS AR-EVLP KR
9 (8.9240.09) X102 Fiki/mL, Fift K/NpAnfE
31.5~522.5nm, FifRIE(EN (140.246.0) nm (&
2-A); JKHITRALEE S AR-EVLP IR E N (2.79+
0.05) X 10" Jiifi/mL, RifE KN AGTE 42.5~709.5
nm, RARIE(E A (194.7+£8.9) nm (& 2-B). /KHI
TRALEE AR LEIZ I AL BE BT 73 AR-EVLP FIRAR K/
YRR, FAPRIARRIR, SRECRE .
2.4 A EFLIEFTS AR-EVLP B  EBAIAE

W BUAS R AL BE T3 AR-EVLP #£ & 10 uL,
BB —EMSE, MBI EIAt, FgRisoshE
{XFRIRAT ARG, EPEXS B L LAY 5, 3L € AL
BEATASIN, B 3 K. GRINE 1 P, Bl
TRALEE TS AR-EVLP H°F3 ¢ HiAh (=37.89+
2.33) mV; JKHEITALEEFT#E AR-EVLP [1°F3 C H
£18(=10.3140.30)mV; /K BT FiAL 2 T fS$ AR-EVLP

*1 AEFAIEFFS AR-EVLP BRE . (B, ERREREMARLLR (X£s,n=3)
Table 1 { potential and purity comparison of AR-EVLP obtained with different pretreatments (X + s, n=3)

AR-EVLPH: i W JE /(TR -mL ™) CHA /mV AR E/(ugmL ™) Gl /R - pg R 1)
RIS (8.9240.09) X101 —37.894+2.33 2 657.44+100.40 (3.36+0.12) X10°
FK AL TRAL R 15 (2.79+0.05) X10' -10.31£0.30* 6 164.40+160.75* (4.53+0.12) X10*

523 AR-EVLP FEf LE#E:: "P<<0.01 "P<<0.001; % 7 [A,

P <0.01 ™P<0.001 vs AR-EVLP sample obtained by soaking pretreatment; Same as table 7.
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(1) € FRAE 4 S ELAF X /N o
2.5 AEFIRRS AR-EVLP (IEE 224N

3 IAFE TS AR-EVLP £ 5% 20
uL, [ AR-EVLP HINANSEAARFRRARW, TR JE1E
VK E24# 10 min, T4 “CLL 11 200X g &> 5 min
b3, %M 4 01 Wtk@lin A SDS-PAGE & H L
FE MR (5X), dmliefs BT 100 CAZE 15 min.
R BCA & e &R0 & & & A Eik
fE. 43 IR BCA frill, BTk 45 AR-EVLP
(SR A FEIKRIE N (2657.441100.40) pg/mL,
KETTRAL B 43 AR-EVLP KM E AR EIREN
(6 164.40£160.75) pg/mL (F 1), ¥ 2 Fhiiab e
$EHL AR-EVLP BRI FES A sk AL, 15
PR TIALFE TS AR-EVLP 4N (3.36+
0.12) X10° fiki/ug HEH, KAETAAETTE AR-
EVLP R4 R (4.534+0.12) X 10° Biki/ug EA
(£ Do X—gEREW, 2 MALHEFTE AR-EVLP
(R4, YT T/CRHA001—2021 A J8) 78 Ji T-4H
FRSRIE S /NHHL EVLPY AR AE R 1X 108 fik
/ug HE AP, HKBTTAL PR AT AR-EVLP #1588 ()i
IR E TR AL E BT 3 AR-EVLP (P<<0.001).
2.6 AEIFRAIEEFS AR-EVLP ZEAHEM S FREE
K]

¥ “2.5” Wit AR-EVLP &AM, LLEAL
20 L BEAT e SO R AN SR TR M T e P HhL vk
80 V fHEH YK 30 min j5, ¥ 120 V {HEHIK 90
min. HUKEEHE, HE ARG 0, et
SER A R U RS AT ISR . ARG R (]
3) R, RIETAE 1S AR-EVLP & H A X 7
TREFENMLE 1.5X104~2.0X 104, 2.5X 104~
3.5X 104, 4.5X 10%~7.5X 10%; /KBTI TAL B AT 13 AR-
EVLP & H BIAHX 7 & F E A E 4.5X10%~

1.80X 10°
1.35%10° | |
1.00X 103

7.50X 10° |
6.50%10* [

45010 |

3.50 X104

2.50 X 10%

-

1.50 X 10%

Marker 301 B2 B3 KNI AM2 AM3
3 FEIFAEFS AR-EVLP EH S
Fig. 3 Distribution of AR-EVLP proteins obtained with
different pre-treatments

7.5X10% HKFITRALFRAH L, R TIALFE TS AR-
EVLP & H o o A )
2.7 sRNA XEF|EFEBENF

K H Trizol 41k, HREUANF AL FE RS AR-
EVLP /& RNA, sRNA 7 3L il 4K A TruSeq
Small RNA Sample Prep Kits i7f| & . SCzEH %% TA/E
SERJE » TR SCEE , {8 Tllumina Hiseq 2000/
2500 HEATIMIFE, TFEKA #3550 bp. s
g (R 2) BoR, RIEFAGEEA KA A2 P 15
AR-EVLP ] Q20 [l 5%+ Q20 1 Q30 2
Phred BT &S5, H T VPAREAN B 100 7 HERf 2
Q20 FIRHIIE I FFHERZE N 99%, BIEFIRZE 1%
(B 100 MEEH R VF 1AM RD, Q30 FRARTREER
M FFHER 2R 99.9%, BIEFIRE 0.1% (& 1000 4
TIE R S 1 MR ) Q20 J& ML i &= 1 3k
AT, Q30 J2 i ol B A I B 4R A5, 1 B
Q30 LA_EABsIE He 51 > 80%H 5 =5 1 23 59°N 99.56%
H199.61%, Q30 737M 97.01%F1 97.53%, &5 FAF
AR

&2 SRNA SEENFHERESITLE
Table 2 sRNA sequencing data quality control

T/% C/% G/% N/% Q20/% Q30/% GC/%

FE &R Total Reads Total Bases
BT FTBAR-EVLP 12914401 658 634 451
IKHITRAL TS AR-EVLP 14 049 053

20.45 28.28 2836 0.01 99.56 97.01  56.64

716 501 703  23.42 2246 2540 2870 0.02 99.61 97.53  54.10

Total Reads. Total Bases 7378 FHLELHE &) reads. bases & A. T+ C. G. N Bz,

Total Reads and Total Bases are the total number of reads and bases of offline data, respectively; A, T, C, G and N are bases.

2.8 miRNAs HFiE SEE

ff F Rfam % 3% & ( fip:/fip.ebi.ac.uk/pub/
databases/Rfam) X} sSRNA #4773 R: . 18 ACGT101-
miR (v4.2) 347 miRNA FIEHE 4T, AT fe an

T (1) £BR 37 #kAIR P, $REL CleanData;
(2) sRNA KJEffiik: ORE KBV EDY 18~25 nt;
(3) &Fh RNA Hdfa bt oA TR 741 Eoxt
mRNA  C http://www.gpgenome.com/species/109 ) .
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RFam. Repbase Chttp://www.girinst.org/repbase) #{
falE (A& miRNA)D, JEHEATIEN, Rk 5 %
YEAK I Valid Hidfs, fifi J5 2T Valid £4E32£1T miRNA
T EEXT 558 s (4)miRNA %7€ - SRIK EE L\ RFam

SRR P eI 2 J5 0 valid, B A4 RN 3 BRI 2H 34T
miRNA 55E . 45 RE IR, JEIL 5 1 Valid R 1Y total
S unique KFEJEHA 18~26 nt (R 3), &% E
miRNA K FE A 20~21 nt (K 4).

T3 ZANBIEEITLLEILE Valid 3HEHY total F0 unique KE HH LT

Table 3 Statistics of total and unique lengths distribution of Valid data after filtering across multiple databases

total 5 tb/%

unique 5 /%

EREE S

18nt 19nt 20nt 21 nt 22nt 23 nt 24 nt 25nt 26 nt 18nt 19nt 20nt 21 nt 22nt 23 nt 24 nt 25nt 26 nt

RO FTBAR-EVLP 19.27 11.53 14.65 20.09 13.20 7.41 8.17 3.24 242 6.53 7.22 15.67 20.41 1621 9.75 17.56 3.99 2.66
KETAC TS AR-EVLP 320 4.94 23.27 38.12 14.44 9.10 3.82 1.88 121 5.63 7.86 2597 24.33 13.23 12.03 5.74 3.03 2.19

®4 HEEIFFEFRELER unique miRNA KE S
Table 4 Length distribution of miRNAs identified by

precursor comparison and genome analysis

K/ unique miRNA K&/ unique miRNA
nt  HEA % | ot HEAS %
18 15 5.42 22 27 9.75
19 31 11.19 23 8 2.89
20 101 36.46 24 3 1.08
21 91 32.85 25 1 0.36

2.9 AEFAAIEFTE AR-EVLP miRNA ZEJ %Kik
VIR
W0 740 d 5 miRBase 3 B EAT U, 45

RIZ M TRAL TR 43 AR-EVLP L4803 223 4
miRNA, 3 70 F . 41 miRNAs, Hr, #ikEE
=N mtr-miR166¢_L+2R-2. mtr-miR166a. peu-
miR2916 L-2R-3 1ss6AG . mtr-miR159a . gma-
miR396b-5p 5 Ff'; 153 FpHidllHr miRNA, Hrh, £
KB PC-3p-2845 403 (% 5); ¥ miRNAs
N 68.61% (3R 6). /KHEITHALIE T3 AR-EVLP
LRSI E] 114 4 miRNA, 35 76 F#CL 1 miRNAs,
Heh, REBREKN mtr-miR166c_ L+2R-2. mtr-
miR166a. mtr-miR168b. mes-miR535¢_L-1R+1. mtr-
miR166a_1ss15AG 5 F'; 38 FRTMIHT miRNA, H
W, RIEEBERIN PC-3p-261 2247 (3 5); ¥
miRNAs &7 Eb R 33.33% (£ 6). HiEH 60 MLk
15 miRNA (R 6), X 2 Fiib 3 B3 miRNA 34T
22T, 2 Mk TS AR-EVLP ) miRNA
RIMGEELA, DX EE 3R (ogarithmic fold
change, logoFC) FK7x, KK FI Pl Ak 35 A1 6 T Ak
FAT#3 AR-EVLP, F 219 25 MHRIER miRNA
(|logeFC|>1 H P<<0.05), Hr, MR FilAb 2R
JKRIFALHE BT 75 AR-EVLP _E iR miRNA 15 331,
T miRNA A 186 4 (K 4. 5).

2.10 SERTREZEE PCR

S3AIEHL 2 AL EEFT A3 AR-EVLP [ 3 Ml
SRR, ERREWAHE AP ETEREZMN la-
miR1511-3p R-3 1ss2AC. /KHEITALTE Fp & B %
1] mtr-miR168b. 2 FhFikbEE s & EAHIT K gma-
MIR5368-p5_1ss1TC fEAH miRNA 7 25 H 14156 UF
X5 K 2 Fhiab BT AR-EVLP ) miRNA H
FILAHIEL mtr-miR166a L+2R-2 1ss20CT 1E AN
SHEN . B ZEAVERE miRNA 519, fH M-
MLV Reverse Transcriptase 1471 1% ¥4 5% il cDNA,
{F} SYBR Green qPCR SuperMix kit 7E% ¢ E &
PCR 1 Fi#47 PCR . 45K lja-miR1511-
3p_R-3_1ss2AC fEIRITIALFE TS AR-EVLP 1%
AR, mtr-miR168b 7E/K Bl AL #E TS AR-
EVLP HRIA s, HAf 20 H B 2 2 7% . gma-
MIR5368-p5_1ss1TC {E 2 Fhflisb# T3 AR-EVLP
HRIEEMIL (R 7. X—455H 5 miRNA P45
RS
2.11 AR-EVLP ZRFIA miRNA R EE TN 5
EYERFEN

{i F| TargetScan (v5.0). miRanda (v3.3a) 2 3K
A AN A TALEE TS AR-EVLP &35 % Bk %Ik
) miRNA (|logaFC|>1 H P<<0.05) 43HlHE4T4E
SEDTION, S5 2 AP TR H (3 5 ] 3 31 2 B A
A HIVP o bt EAT 3% o TargetScan Sk &
K15 561950 A A% (context score percentile) /M
50 [FEIER, miRanda HikH LR K H HEER T
—10 MUHRIEDE, B JE B 2 AR AS AR N E R
F1E5 miRNA [ 55 Z 50 K] WG AN [F) FUAL 2R T 73 AR-
EVLP [ %0 miRNA LI F T GO B4 45
SR, 2 MALFE TS AR-EVLP _Fif €40 miRNA
F I R 70 A e R T ) B SR AR B AL . BB IR
WERRAL . QUM P15 S S AR AR . FEAI A 2 Uy T
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O FKBIFALIERT S AR-EVLP #1871 20 L2 HFNFUNET miRNA BUAENRIEE

Table 5 Relative expression levels of top 20 known and predicted new miRNAs in AR-EVLP obtained by soaking and water-

boiling pretreatments

RIETALE TS AR-EVLP

KB TUAL B2 T /3 AR-EVLP

s CLHImiRNAs Wﬁ% T H miRNAs Wﬁ% CAImiRNAs Wﬁ% TIHT miRNAs Wﬁ%
k& k& i ey
1 mtr-miR166¢c_L+2R-2 1256.25 PC-3p-2845 403  385.49 mtr-miR166c_L+2R-2 68 548.58 PC-3p-261 2247 3 986.29
2 mtr-miR166a 1243.74 PC-3p-4589 278 197.29 mtr-miR166a 9 833.85 PC-3p-6636 202  694.57
3 peu-miR2916 _L-2R-3 1ss6AG 639.64 PC-5p-14527 97 183.08 mtr-miR168b 5283.99 PC-5p-12724 110  344.65
4 mtr-miR15% 449.45 PC-5p-6485 206 148.96 mes-miR535¢ L-1R+1 1979.96 PC-5p-32434 41  239.14
5 gma-miR396b-5p 305.89 PC-5p-6103 218 130.77 mtr-miR166a_1ss1SAG 1378.59 PC-3p-12922 109 191.67
6 mtr-miR396b-3p R-1 270.64 PC-3p-6915 195 125.65 mtr-miR164a 1055.04 PC-3p-4589 278  186.39
7 lus-MIR169i-p5_1ss10CT 247.90 PC-5p-8269 167 113.71 ath-miR164b-3p 2ss10AT16AC  826.45 PC-5p-19607 71  181.12
8 mtr-miR319a-3p 190.47 PC-5p-12566 112 98.93 stu-miR477a-5p R+1 1ss21CG 609.29 PC-3p-2845_403 80.89
9 mtr-miR166a_L+2R-2 1ss20CT 154.08 PC-5p-16016 88  84.72 mtr-miR319a-3p 573.24 PC-5p-31816_42 56.27
10 gma-MIR5368-p5_1ssITC 137.88 PC-5p-22420 62  74.20 peu-miR2916 L-2R-3 1ss6AG 448.39 PC-5p-81466 16 56.27
11 lja-miR1511-3p R-3 1ss2AC 135.89 PC-3p-69976 18  69.37 mtr-miR408-3p 1ss1AC 413.22 PC-5p-81452 16 56.27
12 gma-miR1511 R+1 _1ss2AC 135.89 PC-5p-11816 119 64.82 gma-miR162a R+1 390.36 PC-3p-47569 27 47.48
13 gma-MIR5368-p3 1ss16CA 72.78 PC-5p-43089 30  63.68 gma-miR394a-5p 363.99 PC-5p-50582 26 45.72
14 gma-miR396b-3p 68.23 PC-5p-20997 66  56.86 ath-miR8175 L-2 277.83 PC-5p-58469 22 38.68
15 mtr-miR166a L-1 61.97 PC-3p-16958 83  50.03 gma-miR396b-5p 262.00 PC-5p-6103 218 33.41
16 mtr-miR390 60.27 PC-5p-15115 93 50.03 vvi-miR2111-5p 221.56 PC-3p-25731 53 29.89
17 mtr-miR168b 55.15 PC-3p-22117 63 42.07 mtr-miR159a 189.03 PC-3p-45221 29 29.89
18 mtr-miR159a R-1 47.48 PC-5p-37913 35  40.94 mtr-miR166a L+2R-2 1ss20CT  149.46 PC-5p-6485 206 29.89
19 vwvi-miR3630-3p L-3R-1 1ss21AG ~ 35.25 PC-3p-27395 50  39.23 mtr-miR398b 1ss20TG 147.71 PC-5p-92129 14 24.62
20 mtr-miR168¢-3p 31.84 PC-5p-21991 63  35.82 mtr-miR166g-5p 147.71 PC-3p-110008 11 19.34
#*6 T REIFAIEFTS AR-EVLP Ff miRNA 2K B H 200 T
miRNA FOFUMET miRNA EE{5) .
Table 6 Number of miRNAs in AR-EVLP obtained from 150 E E
different preprocessing methods and proportion of known : : . o
miRNAs versus predicted new miRNAs N ° ‘AA i i i;%a
aRevippp, CmIRNA SEFImRNA CAmRNA FEHHmRNA T 10 S : ﬁfl “
BEA HEA S fi k% a0
LA 223 60 3139 68.61 50 sl
KAFACE T 114 60 66.67 33.33 AT
o b P P
By R R RN . R AN LA —
Mgty . fE5rFIIRedT e e AR AL A . log2FC

—HEFRAREF (adenosine triphosphate, ATP) £54.
BB THEEGER. HRERNE, RilFbE
FK AL T /3 AR-EVLP _Eif CL%1 miRNA 1)
MERNEEALS SN E SR NEE (B 6).
KRR T3 AR-EVLP LI 81 miRNAs
ALK BT KEGG & % . iR AL PR T 3 AR-EVLP
I A miRNA B #ERE A 5 4R 535 (111 20 S50 2%
ALFEH B AR AT B NE AR & - T IR R

E 4 ARETLIERE AR-EVLP miRNA U247 kLWL E
Fig. 4 Volcano plot of miRNA sequencing analysis of AR-
EVLP obtained from different pretreatments

L A TN TRP GHIE RIS ERCH AR
AN s 0 0 NI T N = b 2 N a3 L NN =
G RIS o, HilBEaE A2 &
S AR (B 7-A). @SR, T
JEARIE % 225 A5 miRNA 5 lja-miR1511-
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Fig. 5 Hierarchical clustering heatmap of miRNA
sequencing analysis of AR-EVLP obtained from different

pretreatments
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HREMBAe R . OV RS S ERERRE S
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JHEE . p5S3 1551 . Hedgehog 15 5@ %55, Hrv,
TR IR B AR A w3 I g HE R R MR £
(B 7-B) o fEAH ICHRAE I 1 o 32 2 & 4R 1) miRNA &
tr-miR164a. stu-miR477a-5p R+1 1 ss21CG. gma-
MIR162¢-p5-

2,12 GtESH

i BAAEMFESREES R X£s &
7N, {8 Graphpad Prism 9.5.1 #4347 G840 47 .
2 ZHE) 22 S LR AT ST AS ¢ ARG, 2[R 2R
LR H SR 2 07 2530 #7
3 g

Y EVLP B A KT 348 EVLP —F¢ 1)
GEMIRRIE, S ZFEAR. B . DNA MZME S
RNA, AJPAZ 54000 2 8] (145 B AL s AR R} A2 G
H AT LA S Fh R ASI, & — P D i 1 4 ot i
o306, HET, WEHY) EVLP, CHRMTA AL
By NS, A%, ZWMPEEEHtEh b o5
Sel15-16.27-281, 31 H B & BF 72 RN, B 985 TH I
SR EYIFEE EVLP.

AP 5 I8 L V2 0 AL A K B FUAL B R EL AR-
EVLP #ATX . %, 2 Fifikt3# 43 AR-EVLP
) 41 45 W 452 7 T T/CRHA001—2021¢ A ] 78 5 T
YR RIR /NN EVLPY) AR FRHEF R 1X 108 55
Fi/ng BEEPY X —25 FHER T AT SR I A
FrabriE. Ak, BT RIK BT FE TS AR-
EVLP 5K AT WA i, ZIE AL F TS AR-
EVLP JEZMENTERE . H G ] §e 5 kb BRI )
WAL pHEA K. AHtFiRH, et pH [EM 5
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M, FEGRER. SRmEm IR &, JEisst
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#z 7 TREMAIEFE AR-EVLP fF9E 5 miRNA IBiE (X+s,n=3)
Table 7 Validation of differential miRNAs in AR-EVLP obtained from different pretreatments (X + s, n=3)

lja-miR1511-3p R-3 1ss2AC/ mtr-miR168b/ gma-MIR5368-p5_1ss1TC/

AR-EVLPHA , . .
mtr-miR166a L+2R-2 1ss20CT mtr-miR166a L+2R-2 1ss20CT mtr-miR166a L+2R-2 1ss20CT

RIS 1.004+0.07 1.001+0.08 1.00£0.09
JK B F AL 15 0.16+0.02"* 214.701+13.08** 0.9740.09
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Fig. 6 GO enrichment bar charts of known miRNA target genes upregulated on AR-EVLP after soaking (A) and water

decoction (B) pretreatments
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Fig. 7 KEGG enrichment bar charts of known miRNA target genes upregulated on AR-EVLP after soaking (A) and water

decoction (B) pretreatments
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AR EVLP PR AEA S EE 5. X—HETS
AL . PR E AR A K. AHECTIRIETAL
AR, PUEBEY B MiREERE, BERBUERK
IX, TEin A E: (4R, RiE. R
) BBSPEE, A E R, EVLP BlE
PEFH230; vl BE AT R A RN R A AR L AT
Gy, AT AR R R

XTEG 2 FRTALEEATYS AR-EVLP A9 D)6E
Z 5, A AR-EVLP #4717 miRNA M7 . 4558 K
2 FRTRALEE TS AR-EVLP fREECKZE SR, BT
AT AR-EVLP H3EAG I3 223 4~ miRNA, 7K
FITAR PR AT 43 AR-EVLP FEAS I 2] 114 /> miRNA,
HAPWENA 60 ANILRIE miRNA, &KX IR
(1) JEE R AT e AL BE (PR A R . Xie S5BYF
J HUBAR R I DL R SZ A RS 04 LR T35 Y] RNase
ARG T2 miRNA FEMEI IR DR 480 FH B i it
Ji2 FRL K 72 T BRI 43 B K RNA, K3
JUFTCTEM tRNA 455, X ee4s B i iR T iE
# miRNA [Ef# .

R, HnAEWRIEBHEYN mRNA 5
Argonaute 2 T [ 45 & B B R AEGKR TR - Cln ok
WAL, FIREIRY miRNA G52 FEAR71,
AW UL A miRNA £7E 37K 5 i _E H
FAAE, XFERE TP PR AR, AN SR RBs]; 7K
HJa, R B AR M5 1) miRNA, 7] BefE N Z
RO A I T BLE M R 23 39, Chin MO 5T 6 H 76 14
1 B A S mK T miR159, K& 5, 7ETEAE BT
REATII 2] miR159 PIAFTE. JLEHRREEEE R B 2
B RERT EHKE N T RNA, JHEHET
R MU AR A B S, AR AR ST B
R5FH miRNA. 5 Rk, X TREXTHEY) EVLP
o miRNA P52 00I0 75 Z it — P IHIE .

A, XF 2 FhALEE TS AR-EVLP (1)
miRNA B Z R GIEH I fe 5 s et 3 425 h
Ky AR TR TRAL AR AN, 40 R 58 41
24, IRHUY AR-EVLP 554 AR-EVLP S NAHIT
T 7K R TRAL BRI AR P iR T A0 f A AR, BRJsE
AR-EVLP %, TEHCKE H243 AR-EVLP. Zhu %
2035 H R R P EVLP 2 FR ek B R H A% #4
W SEFAEE 2 oA TAER CHE 6
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T . EH R SESFISIR Hh b 2 B 2 9K BRI 2
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