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Comparison of extraction methods of exosomes from rabbit hemorrhagic
virus type 2 infected liver tissue

ZHANG Huai' LI Huigiang' > LI Yan'* ,HUANG Jian"’

(1. School of Animal and Veterinary Sciences,Southwest Minzu University , Chengdu 610041, China;
2. Sichuan Provincial Key Laboratory of Veterinary Medicine at Higher Educational Institutions, Chengdu 610041, China)

Abstract: To efficiently isolate exosomes from the liver tissue infected with RHDV2, the effects of three methods were com
pared ; EDTA-2 Na chelation( EDTA-EX) , collagenase enzymatic digestion( Collagenase-EX) ,and PEG-6000 polymer precipita-
tion( PEG-EX) combined with differential centrifugation for the extraction and enrichment of exosomes. The exiracted exosome
samples were characterized and identified by Western blotting of cell surface markers, dynamic light scattering( DLS) ,and trans-
mission electron microscopy ( TEM ) imaging. Additionally, real-time fluorescence PCR, immunofluorescence assay (1FA ), and
cell infection experiments were conducted to confirm the quantity and infectivity of the virus particles carried by the exo-
somes. The results showed that all three methods could extract and enrich exosomes with intact morphology and structure , high
concentration and purity. The time required for exosome extraction by the three methods was(331. 6+7. 96) min, (485.2+4.21)

min, and (390+7. 68) min, respectively, and the total protein concentration of exosomes in the samples was(7.61+1.09) wg/

Y75 B #A . 2024-05-10

WBISIEE IR (1984-) , 55 PR, i+ W52 75 1) W B 452 12 1 3697, E-mail : huangjian@ 163. com. 3P4 AT 22 B3 Sy 4L
—fE

BEE£WE . WI4 HARAE AT R H (2024NSFSC0375) ; P8/ RO KA 75 25 4 5 3701 H (2023NYXXS117)

=



%34

FRR, 52 S b e g g A 2 AL R e 09 BT 2B RS B AR AR BT i b8 263

L, (1.48+0.52) wg/pL, and (0. 55+0. 18) g/ L, respectively. The real-time fluorescence PCR results indicated that the
RHDV?2 viral load in PEG-EX,EDTA-EX, and collagenase-EX was 1x10” " copies/mL,1x10""" copies/mL,and 1x10%¢ cop-

ies/mL, respectively. To confirm the infectivity of the obtained exosomes, exosomes purified by CD63 magnetic beads ( pCD63-

EX) were inoculated into RK13 cells, and TFA detection showed specific green fluorescence of RHDV2-VP60 protein in the

cells. Compared with purified RHDV2 virus particles, the virus proliferation activity of pCD63-EX after infecting cells was

higher. Conclusion : All three methods can isolate exosomes carrying RHDV?2 virus particles from rabbit liver tissues; The PEG-

6000 polymer precipitation method has a higher extraction efficiency for liver tissue exosomes ( shorter operation time , higher en-

richment rate and quality ) , and carries more virus particles; Moreover, the virus-carrying exosomes retain infectivity to host

cells,which also provides a methodology and material basis for subsequent pathogenic studies.

Keywords : exosomes ; Rabbit Hemorrhagic Disease Virus 2 ;enrichment method ;nanoparticle characterization; infectivity
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12 Ki R 30 [ g4 R A 7  anti-CD63 | an-
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1.2.1 RT-PCR #n

FFPRIBUR B RNA S 5520 cDNA, HITHE 53l T
AL OIE) HEFF ) RHDV2 #5514 (£ 1)
FIE R E PCR BEXTEEE cDNA SEA T4 1A

%1 RHDV2 OIE 3|41 %!

Table 1 RHDV2 OIE primer sequences
RRETA ST 5(5'-3") J BRI (bp)
RHDV2-F CCTGTTACCATCACCATGCC 481
RHDV2-R CAAGTTCCARTGSCTGTTGCA
1.2.2 Areagma 2

R A | R ST/ N/ % N1 e A o i 3 e
RHDV2 JB% J5 195 58 S JHEIE , HI T ¥ 1) PBS e 40
SULBRIF N I, I JC B 20 A W T 4 21 3% 1 1 K
I3 IRIG A TC TR RS Th 8 T - 80 C UKAH IR A7 7%
.

1.2.3 Shabtkeg 5 B 7 ik

(1) EDTA-2 Na &4 2208 B0k

HUE e SRR BT 5 mL EP & rp 241
YRS 3 mL i B 22 4P (7 0. 5%EDTA-2 Na 1
PBS W, pH 7.2), T 4 °C F# 4 30 min, & 4] [&
5 minfRFRIRST 1 IR, B G 45 A5 I A SE R B A 1t
% DMEM S350 2 h' B3 260 70 wm JE
W8I T 4 °C,300xg B0 10 min J5 WA B,
T4 °C,2 000xg B5.0> 20 min o kLU E FIEH T
H—T 4 °C,10 000xg B5.0> 70 min, P55 J5 WA 1Y
IR ZE 0,22 wm U8R VR S AL 2R R B O AR
M, T4 °C, 120 000xg &0 90 min, 3 g W5 H
PBS H AR VEULIE, 5T 4 °C, 120 000xg &.0> 90
min Ji5 VS A9 PBS EETLYE, B4 EDTA il & 4 7k
WMA(EDTA-EX) , #Eih T -80 CIRAT-.

(2) J2 D P A ks 2 0 5 000

BUERHLRENE T 5 mL EP & B4 40T rE
e 2 6 fLABMusE SRR I A 2 mL AR (&
2% J5 T IV A1 DNase 1) ,7F 37 CHR M PG E
1 hJ5 70 pm JEMEIEMS S ER Y KB T4 C,
300xg B0 10 min JFUCEE B, 3T 4 °C,2 000xg
B0 20 min, W LIERE YRS T 4 °C,10 000xg B
> 70 min  BRICEERY LVEWH 0. 22 pm JEREEES T
4 °C,120 000 x g # 7% B5.0> 90 min, 7% FIE WG
PBS HEIRVETIIE, FF-LA 120 000xg #3250 90 min,
FHTV 1Y PBS T UTUE, R A 5 J5E it ol 25 119 &1 i A
(RJEEGE-EX) , FEdh T -80 CIR-AT.

(3) PGE-6000 T[22 38 5.0 1

PSR HLREAE T 5 mL EP &P W20 407
JEIMA T DMEM #5538 5] H 70 wm JE #5298
Ja WG T 4 °C,300xg &0 10 min, W LIER T
4 °C,2 000xg B0 20 min J5, 422 F 4 °C,10 000xg
20 70 min, SRS WCHE TR L E PEG-6000 2% i ik
(7] 400 mL [ PBS H il A 64 ¢ PEG-6000 £123. 376 ¢
NaCl, T 37 C/K BIER) FF AR 1:1 A B3
Wb, T 4 CEPETE 2 h'S o PEG-6000 JTIE IS 1)
BRE T RO N L 120 000xg B0 30 min 5
H PBS EERPEULHE, #4120 000xg 20> 30 min &
F PBS A ULIE, BN 2] PGE-6000 il & ) 7k i &
(PEG-EX) , ¥ T°-80 CIRFF.
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5 minJi5,12 000 rpm 2.0 5 min WHC 35 A & 4
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PAGE) X 2 M FEAS 3 47 W Uk 43 #r. FH 2% 5 3 52 &
R250 I A T YL (0 1 b fEHE IR B VR (5% 5tk
B ) W5 J5 A R LR A
1.2.6 &9 %% Pk ( Western blot) %52 shibtikAr &
W B AR a
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S0 4 B RHDV2 RT-qPCR 45 5519
KBREL  EAT SERT 2% 2 it PCR, £zl RHDV2 VP60
WL & 1 P A 3 2 iR,
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Table 2 Primers and probe sequences for PCR in real-time quantitation

B R SIS (57-3") K71 (bp)
RHDV-Taq man -C-F CGGTTTGCCGCCATTG
RHDV-Taq man-C-R CCAAAGCTCAAGCACGTTTG 78

RHDV2-C-Probe

FAM-AACGCAAGTTTCCCTGGAAGCAGTT-VIC

1.2.10 BCA #ml 2 &8k E

T BCA &I B U 2] S s A ) S B 1
RIS G UL RS BCA TAEW, T 96 fLak T m
A 200 L BCA TAEWM 20 L & FIARE sl oMbk
FEA,37 CHEIR L BEEIEE 30 min J5, 8 FH AR Y
(562 nm P ) MWK AR, AR 45 s o it 4R A
FEAR R R A .
1.2.11 JRakT i

JH0.01 mM PBS # A EFE 1:10 ARFR LA T2)
W2 A BT, 4 °C, 8 000 rpm 50340 min
ST VS, 022 wm B BE RS o UE B, A
PEG-6000 1 NaCl 253514 6% 1 3% , IF4 CHi
PRI e B B 80 BN 65% 55% \45% 35% 1
FEREZS W, 73 B 2 mL AR A B4 4 CHirE
SR ARG R EEAE 4 °C 2504 40 000 rmp
20 60 min J5 35 LI, FEHAE AL AY PBS B DIE. W
BRI A TR B OB R FE, T4 C &
T 40 000 rmp Z5.0> 2 h ISR EEALIR T ER 2 5, H
PBS #EH7)5 F M 100 kDa fHIE44 °C, 12 000 rmp
B0 30 min $EATHRAR. B, AR IR CD63 Ay e s
PEBR RV AR IR AT A B, 2 B SR AR TOUE 1 Ah b4, Y
G4 H) RHDV2 S5 HEk: 1.
1.2.12 A& %% %K (IFA)

P 4lifb i RHDV2 #l pCD63-EX 5 RK13 4 fis T
37 CH:H5FE 2 h, PBS 4% 3 5 LA anti-VP60 $iiA K

—30, ISEHU R FITC-IgG A 30 % HG BRHEE % 40 J 11
RHDV2 & i A ie I MEE OG5 5.
1.2.13  fafe B X

4 RK13 UM 12 fLARIEATY KI5 5%, Fr i
RS A K 2 80% ~ 90% %5 FE I, W 35 15 37 HL IF
A 4 °C PBS 12t 3 K, SR )5 43 7l iR 1) 9 22 45 DL %k
(1) RHDV2 4fifb s 8 i 5% #5714 ( pCD63-EX) |, 7]
ik LA At R A S-S BB Ak A I AR oA B %o B
37 CHEFEFMEE 2 h S, WA Ab B 1 200 i 42 U
RNA {2 %% 5% eDNA.FIH RT-qPCR 2 IFA 53545
TS [ b FEZH 20 it vh RHDV?2 B4 TR 2 Fi 25 2 1 9¢
JAF 5 R AEAEEE RIS 955 12 h 24 h 36 h 48 h Fil
60 h 435I B4Rt 3, B RT-qPCR J7 26 0 40 ffg o
(R AL IR 5 1.
1.2.14 it F o7

KM GraphPad Prism 7 84X 5o #1748 1147
BratlE TR ORI + prifE2ERon R R
R EM.P<0.05 ARGt FERDE(*),P<
0.01 Rt RE(* *),P<0.001 FRER
WOH A (% % ).

2 #HR

2.1 RHDV2 R # 56 T % 8 K AR 4 Fo 5 B Ae ]
TR A 2R T R FE T H BURS R UTAR IR
BN S Rk S L RURE R L] A 28 AT UL A S 6T g
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+1.09) pg/pl. (1.48+0.52) we/pL F1(0.55+0. 18)
pe/ L, I HAFFER i 25 2% 5 (P<0.001) (&l 3b).4b
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Fig.2 Exosome precipitation enriched by three different methods
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Fig. 4 SDS-PAGE electrophoresis of total protein obtained from exosomes enriched by three different methods

2.3 AREFEHSBEIMNMEHEERRIE

T EEE T T DO 2 24 [RE sl i 15 1) 4
HWE 5a) , BARIES R0 MEE, g B &
F 8 OGRS LE ), KR 30~ 150 nm, JEZS R/
AR5 LR AN A A B B AE. o PEG-EX 5 EDTA-
EX 7E 500 nm %7 T 4 B4, WK 5 BE-EX 7R
500 nmAREF T Fl A #2028 G BN 45 R R
(El Sc),3 Fi Oy 15 3KA5 1 SN AR #2215 CD63 |
TSG101 il Alix R AR ICH & (1, (H A KL B-tubulin
ML T 5 2258 B-tubulin 2 [, %5
AN AR IC B . 4 3h 6 HUT (DLS ) £ AR 4>
B (I 5h) SN R RLAR 43 A 2 BRI R, F2 045 rp
F£ 100 nm X [8] , SR T 5T B VAR BB A5 A bR
AN AR A R

2.4 SMipME R RHDV2 w3 RO

R T HEBRAE S AR B BRSO i R AR TR R Ok
)i 12505 1 JOURE 1) 52 1), 3 0 B CD63 T4 1) F 928
RERE 40 AL AN WA IS 4T RHDV2 9% 5 4% 8 K6 . RT-
qPCR 453 R (I 6a) ,3 Fly i B BUR L S JiT 19 &b
WA RHDV2 VP60 LR 2 M, Hmdi s 22 %t
iitaEE X (P>0.05) . A PEG-EX ZH A F1 Ci
4 20. 26, i T A 1% 107" copies/mL; EDTA-EX
ZHT-H4 CefH R 20. 86, EE il 1310 copies/
m; R EE-EX 4072 Ct (50 22. 66, 5 T2 i
1x10%° copies/mL. R E— 20 S E BT S U/ MIAA Hh 2 75
A RHDV2 AR EEFE 1, Western blot 43 #7145 5 iR
TEF R /N B (70 kDa) LT H & A 500 (K
6¢).
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Fig. 6 RHDV2 nucleic acid and VP60 protein expression level in exosomes by three different methods
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2.5.1 RT-qPCR # RHDV2 # 8 & &

4 PEG-6000 245 TUARE B2 B 6 5 S e A h i
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