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FBRE T, MAINA R —FH 9 T2 @@ 5 XK. RNA %4, 4o HIV-1. HCV %,
A —REFZNRBRIR, —A¥mELARNEE. LROFRTLIN, RELRSH) R IR
XXt LG 4l 54548, R, PNk G mAaR e XA R A RN Y, HA R
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Advances of RNA virus increasing viral infection through the
exosomes

ZHOU Chang-Luan TAN Lei DING Chan”
(Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Science, Shanghai 200241, China)

Abstract: Exosome is a kind of vesicles secreted by cells. It has been thought to be a new important
way of cell and cell communication due to its carrying some molecules such as protein, lipid and
nucleic acid. RNA viruses, such as HIV-1, HCV, as a class of important pathogens affect human
health. Viruses can promote their replication and transmission using certain relevant functions of the
exosomes, however, the relevant study of the interaction of exosome and virus infection has just been
started. Many aspects of the exosomes have not been fully recognized and still many studies need to
be done. In this paper, we summarize the role of exosome in the promotion of various RNA viruses
infection to provide insight into the relationship between RNA viruses and exosomes.
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P, TPEEY 1.13-1.19 g/mL. JLTFRHAT R
20 AT T LA MMM, A PR AR A AE SN
T TESMMAR R B EHILAE, AMT—EIAhH
R RESEAE R 20 M HERR 2 0 1 B 35 . v 4 240 i = 5
SrUABINIAL . AR, Bl R IRSMNIMATT LIRS 55
GYUh. AANIE . NI . AN A E R A
1 o — iR T S A A A A R O =X, sz 3
Mo RILRERG IS TEMERE T . NIRRT RNA, 7EH /&
Yerp R AEE AT SUERAIAE T o ASRIZS TR 4 i 4300
AN A B Ak T AS Ti) Az BECER 285 16 200 i 43 206 1)
T SRR S R4 R T A R M
S AL S AN R TR o #5005 AR S M A
A2 R R RE AL —SE R S, Sleadb ikt
fid ERE RGN, STt A B HET, SN A
IAHSERIE T Z RN, (B VF 2228 A TR,
UNAMIBARTEA [R5 R e vh R HETREVE T, 2 ]
RIFVESE . B2 DNA Ji8E, A 9205 RNA fiw 5
MR R Z AL, I REEh R A0 I A B HL A U
o, HAFHEZ AR F PR Bk, 43¢
EIRT RNA JeE, HERENRINBIERA RS
AR, FEBUL IR EBAE R RNA 5T, A
B T AMBAR U E X2 RNA i aisds, 194
T e 4 B R B SMIMATE R 78 g v (1 AT REAE T
BUHI, SHRF 2 T RSN S e 2Z AT
RARBUEHRBD
1 SMRRAR S
1.1 SNBSS

MR A RS, BT FE N =R
25 ET. mRNA Fl microRNA. N5k e nl
DL Ah i A W 5 B2 At 35 A Kol R R,
EVPedia®, Vesiclepedial®#i1 ExoCartal%5, %4>,
HHE ExoCarta iit, CABANBAREA 9769 F
1. 3408 Fl' mRNA il 2 838 Fil' microRNA. [k
W4k, ExoCarta if B /RPLE &P 1 116 Fhlist
RELEASMIBIA

A [7) 240 J 3 0 1) B0 A A 3 1T HL A — S 3L ] fry

Fric A, WA 78 71 70 (70 kilodalton heat shock
proteins, HSP70)FIFATEAIT 90 (90 kilodalton heat
shock proteins, HSP90), VU7 CD9, CD63,
CD81 fil CD82 4§, HuZ 5BV slimipk s i 4
AR E EE M, WA T A SCEEE (Apoptosis linked
gene, ALG) AR 5 LR 101 (Tumor susceptibility
gene 101, TSG101)PMtuya AShibAr, st
FIHL AT DM A PRSI MIMA . (B4 B,
o B IR A 5 X BB B 1 B T e R AR AR A,
U TSG101, CD63. AHMIMA P21 2 5] = 2 Ik
T2 ST S A0 B T Ak i AR B R BIRR A, A4
HRPIRAS 5 AN REANSE , X R ISR I
e AN ZE—AS TR R R, A A IR
— MR A )
1.2 SN IREYE R FE

E RS 1) A2 15 28 o ML RIAT) A AR
FRGF IR . — M 20 B 2 N AE TR 4
N, FRErp A4 i NI (Intraluminal  vesicles,
ILVS)AE R, R AR A A, B2
Jitd 44 (Multivesicular bodies, MVBs). T4 Ruk M
PRFEAR I MVBs 540 R, A oAt
B FE T AR B 12 &2 A1) (Endosomal sorting
complex required for transport, ESCRT), [ AN
k55 ESCRT-0 KM AN E & W14 MVBs?® | [
{5 ESCRT-I ZEfE =AML £, i ESCRT-I
ik 54 ESCRT-II il ESCRT-INM, ESCRT-1I
REN TR PR AL, BB NIG, A
ILVs, {Hi A —2efFgy R, SN i BT
DA T ESCRT, Anfig o it 28 Wk i vl 45 2 4
S SR AN AR 0 A i M i IE R CD63
5 AR 1 AT LA MM N B A R ILVs 1TE
J, WAH T ESCRT Ffig Bt zameie™ . Hit,
PAEAR Z W5 A R SN AR B A ML 2 RE 0,
HEA M 54k

2 RNAJHHES MG AR D B 22 etk
R IOHE R B, SN R AE A5 T
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RNA S8t A MR, LR SR e o
S8, —BAIMNBMAEZZITE 100 nm, fRZ RNA J &
WAL F UGN HREBR RS, SN At B
A WA LR AU R I 5 H iR 4 & BRI AR
WGV 2 —FE, TEMTRNIKRS, WikiET
ESCRT L, H.HZEALE SaetiE; SNuAGms
BE—FE, BEZS A SR 1 AR B 4 B 45 i A ) £
FE, AR Sy s AT 5 ] ik B4 i A e 5
SR fele, AN BRI T, R
AR AEIORL, USSR AN A TR

SR, 20 TH205 852 GORH B e SO —Fh H g
FEUE TG 20 N DT AT YL PR A o SRS
JB T, FHARSE ). [AE SN
AR R B M B AN B B SLTTIZ A
L, R R A AR B A IR TR A A
W BORTEE T, R RIS IR
oS E e S ) W W1t N | =S Ul e 7 3
FARMER P SE X T, B A AL AN A
J& F AR e A aE

3 AMBARIEHE RNA Joi g g
1 5 240 L 53 D6 1 A1 A A = 23 2 PR AR AL £
#E RNA R apils: —IBeaEdl o . Ba A5k
WMALLSE AR LR s R dE s Re o MMA, 52
PR Ay ksl
3.1 SMNBAIET RNA mEES RIRS L
FHTX 87> RNA R RERFST K B, RNA i aEk
ARSI B S I T L S AR . P EE AR
FRE 145 o
311 HIV: HIV-1 25 D T AMB AR5 Y
RNA Wi #E, 2 HATHR R Z IR AN EEZ —
H A2 R IAATETANBAT) HIV fepdorf:
V¥ A F-(Negative regulatory factor, Nef) mRNAMHI
S 2E B v e F(Transactivation response element,
TAR) RNAF; 53 microRNA vmiR88., vmio9 F
vmiR-TARM | C-C #4{LH 752K 5 (C-C chemokine
receptor type 5, CCRB5)™F1 C-X-C JfkAFZ{k 4

(C-X-C chemokine receptor type 4, CXCR4)!; Nef
VIR SR (Group-specific antigen, Gag)
AP RETYIR HIV-L mRNAPIZ: (3 1),

Nef, Bl HIV & HIER T, & HIV-1 E
LRSI, HIV-L S A s 57 FIE /MM &
HIV 5 A ML 3% S ISR rh AR RERG I 2] Nef 251 Nef
SR XS Hsp70 ZEJ5 L ki AR AR e £ 1
70 (Mitochondrial 70 kD heat shock protein, mtHsp70)
FHEAER, ¥ Nef dE£EVEHbAE S AN, Nef
A LI R S A TS RS CDAT T i, 34
Xt HIV B 5 88k, 37K HIV (L8, (2t HIV &,
XATE—E R AR T HIV ISR R T 2tk
HACT U, AT BRI BETE A B A R
BB HLE 2 —B, EFE, Nef fig'l5 Ago-2
(Argonaute-2)454 , IS A Y RNA T4k
VEFIBY, 5 SM A microRNA FYZEAL. 33 iE—
G T ANIMATE HIV 8o S Hl i B T
Nef &1, Nef mRNA Bg#& & ASMBEN . H
WAHANGEINS, SMNBATTREAZ HiEiE Nef, Nef
FUAT RSB ) DhRE, %2 vl Re MO T 4 it ) i) B
FefhBA I HIV &Y% Jurkat 20 552235 Nef (4 Jurkat
1 293T 4 431 1) S IAAI B B2 A Jurkat A6x
AF| Nef, HANEPAM Nef HARIES R AR E .

TAR RNA {7 T HIV mRNA 5%, J&H 52 /M
FEZH Y RNA ZEIRE5H AESMBMA T E 2 BL T TAR
RNA %z fy o i A% #9 % #  microRNA |
VMIR-TAR, i # 5 Tat Z54, AR TSR EAM K 1,
e EE RNA 17, [FIE ARz iR dn b B 21
JHEIAR SR8/ 1A I -2 25 1 (B-cell lymphoma-2, Bcl-2)
fE g8 T8 H (Bcl-2 interacting mediator of cell death,
Bim) 1 J&] 193 2 (MK PE 3 9 (Cyclin-dependent
kinase 9, Cdk9)&E /K-, TIHMT; JFEERN
HIV-1 & B 3 5 199% 8 microRNA, JTER Bel-2 |
YEEE T mRNA, FHIEERG AN T, 3505 122 i
Bom, ERWERRIRY, LU 20K, MIm
AT EEIRG
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&1 SMNBRPIEER RNA REES

Table 1 RNAviral components in exosomes

?Fﬂr T LY Pt aE S il L SR
Classfication Virus Active components Mechanism of promoting virus replication References

Retroviridae HIV Nef mRNA Inducing the expression of A beta [15]
Nef protein Inducing apoptosis in T cells and inhibiting RNA interference [15]

TAR RNA Recruiting elongation factor and inhibiting apoptosis [16]

VmiR-88 Stimulating TNF alpha release [17]

VmiR-99 [17]

VmiR-TAR Silencing Bcl-2 interacting protein mRNA and inhibiting apoptosis [17]

CCR5 Increasing the types of susceptible cells [18]

CXCR4 [19]

Gag protein Promoting viral budding [20]

Genome RNA Helping virus particles unable assembled in cells [20]

HTLV-1 Tax protein Inhibiting apoptosis of recipient cells and improving survival rate of the cells [21]

Tax mRNA [21]

HBZ mRNA Promoting the proliferation of recipient cells [21]

Env mRNA Promoting the fusion with target cells [21]

Flaviviridae HCV Genome RNA Promoting the transmission of viruses in hepatocytes [22]
Antisense RNA  Related to RNA interference silencing [23]

Core protein Promoting viral release and assembly [24]

NS5A [25]

HGV HGV RNA Achieving persistent infection [26]

Filoviridae Ebola VP40 Promoting cell apoptosis [27]
Picornaviridae EV71 EV71 RNA Spreading between different kinds of cells [28]
VP1 Achieving persistent infection [28]

Bunyaviridae ~RVFV Genome RNA  Transferring directly to recipient cells [29]

HRTEANB A R T ARBIUIRY HIV-1 4K
RNA. BSR40, SMBAZSEEE T/, Bh= i
SEME NSy, RIIERI ] RNA HEA MBI S
WGy, MRS AR S YA TR
FEIERI AT, HIV-1 JER4] RNA S5 HEA S
UNIOE et ) | SN N [ A kS
SN ATT IR 95 25 A DR 1 2 40 L P 2 25 ) Rt
Iz —,

HIV Zifisf vmiR88 il vmiR99 REH i F 4
ML (550 i , L T SSAE 4 R 20 TNF-a0 558 DA
E RN SR, AR TR S e = £ B A
(Acquired immunodeficiency syndrome, AIDs)Er

PR A, RSN, ANBACKE HIV 4 Bh 3z 14k
CCR5 il CXCR4 1G5 U B Z R AN, fiF
HIV-1 BE A0, SEamAMIEXTR s Ry, §758
BRI A A AN S, (RS T e A et i . 5
FYH HZME BB EERN, Bilid A s
i

AN A R R, R — R AN T R 2
T, WA TR B AR B
ZEIR A S (Dendritic cells, DCs)ZHMU 42 HIV-1
Wokr, PR HGE R T A, SCBLHIV Ry,
A28 E A S UAAR B 95 B ORE 7 SHE SRS B UKL 1) 32
A, XU BA AN BE SR B B FEAS [RI R A0 g ) 1%
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o SR, X FAMNBAALEE HIV-10RL, A7
G, PR 2R B S AN AR A A AR T
3.1.2 HTLV: 2014 4 Jaworski 58, AE T
WA A IS 1 AY%EF (Human T-lymphotropic
virus type 1, HTLV-1)ERGL i 73-0h i SN s 1A B A 757
A HTLV Tax HEH A HTLV Tax mRNA ., HBZ
mMRNA . Env mRNAPY (5 1), HTLV-1 #5805 &
M Tax AW A EZEAMINERE, 015 F40H
DNA i 3 s AL, Aifel AT T WS Tax
HEHBEISAS DC 45 42 10 (Interleukin 10,
IL-10), FI/% 12 (Interleukin 12, IL-12), [ %
17A (Interleukin 17A, IL-17A) . y T3 2 (Interferon,
IFN-y) FiRL 48 it 4 7% il % 5 7 (Granulocyte-colony
stimulating factor, G-CSF)Z5:4iiJifd[X . i C81 #iififl
B EA Tax S MSIMNLIA, 5 DC 4t E
J&, DC I/ & 2 (Interleukin 2, 1L-2). 4
# 5 (Interleukin 5, 1L-5), F4% 6 (Interleukin 6,
IL-6) /K- 23 P, SN AT HTLV-1 55
H LA AR RIS RRAF RS . B, XSk
VLB AMIMATE HTLV-1 & 1 mRNA JSME 4557
PR A AR A EE A

5 HIV-1 RJR], HTLV-1 G4 frs i it 4 s
IREEAT B microRNA, {H575 3 microRNA 254
) Ago K- T, AIRERH T HTLV-1 &R YL 53
SN IR BETRE T 15 SZ AR AL H Y mRNA, FEfI L
%Kik,
3.1.3 HCV: CIE/MAH R BL T 5B iy N R %¢
Y3 5 (Hepatitis C virus, HCV)JEFEZ, HA &
e X RNAPY HeV #2812 dRghi s
5A (Non-structural protein 5A, NS5A)? (3 1), I
HCV/ MV LA A 240 53-8 ) M UMAR BEAN S 195
BESZAR, AT B iR e, TR HoA I RE I Y HCV
RNA iz % 5 AN, Scolissetk BB Hiish
WA HCV 4 RNA IIHLHIH AR, X7
—AFF R, FA HCV RNA 5 H ihiE-3-i iR
it = i (Glyceraldehyde 3-phosphate dehydrogenase,
GAPDH) mRNA #1000 54247 . MmN A

f HCV Jx X RNA, 5 Ago2. Hsp90 A1 miR-122
FASEIEEESEHIIER] , miR-122 1 Ago2 i 5 HCV
WEE RNA 5L X (Untranslated Region, UTR)
g5y, MIRRRERGIR HCV EHIP W FREIHHY
o R IR YL A SN IMAHES 545 Ago2 . Hsp90 Al miR-122
Sk B T R AR R IR T, A RRRFSE

HCV NS5A 7E 5 RNA & il 55 #4124 ke
MEAEA . HCV NS5A HAMNBABIEHE, A
F HCV ARG, pupsissE e CcD8l, AMUe
AMBRIbRCE A Z —, W HCV 3 A4 5
BEZR. TBRES E2 454G, A AT ANBATE P A
[ E2. HCV KL K41 F1 CD81-E2 & & Wi 4
F e A AN IS , ) A0 A B gk A T i Sk e 4
Ml AHEESE b, AMMAEE HCV P 5 ORI A
WA T 22 3L (Y EL/E2 955 2 W 2 11 2 s A ik A4
JlialiS)e
314 Hfth RNARE: #EH7 BT 5 (Hepatitis G
virus, HGV) RNA [HFMBARTLE Y M35 H 8% 53 5
B, HAEARIMEZ 25N R AL, 1
FRae kel Sl (Ebola virus, EBOV)4
PR VP40 i & B E A SNIAAL, X 7T B 2
T A Ak A T R R 2 —, fe il
EBOV 1E i Lhg 240 5 i 1 A P i 2 7,
Wi 71 A (Human enterovirus 71, EV71) RNA
ST VPLAE EVTL IBYL Atk S0 UL PR J88 41 i 43
N0 A7 NG 2 ol B K B> @ < S R 5 1 0 M U4
WMATTSCEE EVTL A2 AP 2 B4 LR SK-NLSH 4
R A RSk e, FEREFRPT R BT, ULRASNI
KYE EVTL R R EEIEN . AN (RIift
Valley fever virus, RVFV)EYL Vero 4 it 43 1 i1 #h
WMAHL K AL SR R LN 4] RNA, FEE 45521k
1) Ok
3.2 HMNIMAKRE BNR S RIRTE £ ik R AT BEAL

H T, RNA J6 & F AN A% 15 3 g R
i ELAARBL A 58 e i i, L& BUA LR AT RE
BLH

5, RNA SRR ZINMA L SR E , L8
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ki, LT ANBARF g HIV Nef 31, ©
5 CD4 Z AN MHC-I 4> TR B IX 454, il
NN A IS B EA, FEff CD4 Fl MHC-I
A3 ks TE s R E AN A Nef &
P T2t il B 4HMIPY 19G2 1 1gA
R R

FUETCREE RNA 55008 T A2 s /M B AR Y
ESCRT i %, $ SN AR I BUZ RENE R 5 KRS
PR AE R HUAR P A, (R A A BT AR Y
ik 73 kA 1 S IR, R B 4 9 7 (Hepatitis
Avirus, HAV) b &— LRI 5], 7EA% AR 2 BLAY
HAV #iAk5e VP2 5 ESCRT-III BFPH s> Alix,
VPSAB A E A, A B BB HAV i 2500,
B HAV SR IURL AN, SORREE AR TR JHE 2 95
#£(Enveloped Hepatitis A virus, eHAV), A [T HAV
1 eHAV X FIEH 2 AN 8 4 HAT YLk, i HL
fesE BT PAIBLIR, X TE—E R AR T
HAV BE RN TR 3-4 JAJG A H UG REs
SRR . HAV BERAL I R IR, WX AR AT To R i
AYEIR AR U 1 T PRI A1 Liu 250 T H
BME KRB, ANBAE: HCV 1438 25 R I 4 it
WRETE SRR RE A HOV ARk,

Wb A FHAMBARE 12 microRNA, W2k 5
HhR RIS 2 — . MR ATMRIIS, A A
I H T RG T microRNA, R EEf# 2
HUA A I A< 16 J5] FBL B il microRNA, {145 3T 441 i
O, TFAMES RN R GG, s 2
Pl BT RNA RREAR B ALY RAE 1), iR
P65 F- eI e S, Esser S57E HIV-I 2L
4 B T B R AN IR R R B T — RGN EH, W
CD86. CD45 il MHC 11 25437, i il S
)37 % Bl A o 2

HATE R SR 1 7 NIRRT 8D, B
S5 7% (Newcastle disease virus, NDV) 5 &b kA
i, Bl 152 % NSO R R B AR
FIF microRNA S H 204 & BH, NDV BG4 432
AN | 260 ' microRNA %A= iRz L i3k

Ak, Hr 154 Ak BRI 1, % 2).

BATHIRI A 5T & B, X 26 I ) microRNA
HA — SO R S ] S SRR S g 4 | BT
£ mRNA RIE, A F T80 6 FR LY
P 1L

- |
-6.5 6.0 6.5
Control NDV infection
{18.930 864
w
o <
Q O
v = 9.465 432
(=) (=
) L =
~ o f=1
| S I 0_0
hsa-miR-3128
hsa-miR-541-5p

hsa-miR-3662
hsa-miR-192-5p
hsa-miR-2053
hsa-miR-4659a-3p
hsa-miR-575
hsa-miR-2909
hsa-miR-4690-5p
hsa-miR-345-5p
hsa-miR-122-5p
hsa-miR-31-5p
hsa-miR-3117-3p
hsa-miR-3671
hsa-miR-4647
hsa-miR-4737
hsa-miR-3667-3p
hsa-miR-4761-5p
hsa-miR-509-3p
hsa-miR-410-3p
hsa-miR-181c-3p
hsa-miR-671-3p
hsa-miR-376a-3p
hsa-miR-338-3p
hsa-miR-199a-5p
hsa-miR-186-5p
hsa-miR-128-3p
hsa-miR-454-3p
hsa-miR-3977
hsa-miR-133a-3p
hsa-miR-152-3p
hsa-miR-19b-3p
hsa-miR-133b
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hsa-miR-140-3p
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B 1 SR microRNA RiET a9 H B EE

Figure 1 Two-way hierarchical cluster heat map of exosomal
microRNAs profile

1 RS NDV e HelLa 41 203 i AR A 3k K S
KA 5 AELL AR microRNA.

Note: This figure merely showed exosomal microRNAs from HeLa
cell infected by NDV with more than 5 times expression level.
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Table2  Expression profile of exosomal microRNA after NDV infection

AR P 55 Ey i fEES %

Name Regulation Fold change Name Differential expression Fold change
hsa-miR-3128 Up 12.926 hsa-miR-133a-3p Down 0.187
hsa-miR-3662 Up 11.250 hsa-miR-425-3p Down 0.186
hsa-miR-4761-5p Up 9.323 hsa-miR-155-5p Down 0.182
hsa-miR-192-5p Up 9.081 hsa-miR-152-3p Down 0.181
hsa-miR-122-5p Up 9.064 hsa-miR-371a-3p Down 0.178
hsa-miR-4737 Up 8.668 hsa-miR-509-3p Down 0.170
hsa-miR-3117-3p Up 8.550 hsa-miR-140-3p Down 0.167
hsa-miR-3667-3p Up 7.776 hsa-miR-181c-3p Down 0.157
hsa-miR-2053 Up 7.484 hsa-miR-19b-3p Down 0.132
hsa-miR-4647 Up 6.798 hsa-miR-206 Down 0.128
hsa-miR-3671 Up 6.304 hsa-miR-671-3p Down 0.114
hsa-miR-2909 Up 6.242 hsa-miR-199a-5p Down 0.112
hsa-miR-4659a-3p Up 6.174 hsa-miR-338-3p Down 0.106
hsa-miR-31-5p Up 5.966 hsa-miR-186-5p Down 0.103
hsa-miR-4690-5p Up 5.249 hsa-miR-376a-3p Down 0.100
hsa-miR-575 Up 5.161 hsa-miR-106b-3p Down 0.085
hsa-miR-541-5p Up 5.099 hsa-miR-133b Down 0.084
hsa-miR-7-5p Down 0.195 hsa-miR-410-3p Down 0.058
hsa-miR-3977 Down 0.195 hsa-miR-454-3p Down 0.043
hsa-miR-128-3p Down 0.193

TE: ZE{URR NDV B¢ Hela 43 WA SN A rh R K T R 2E 5 F5 1L EZEAR Y microRNA.
Note: This figure merely shows exosomal microRNA from HeLa cell infected by NDV with more than 5 times expression level.

4 NG UMM RE R R T S AR N SR
% R, s PORERLT S T AN, S (e 2) K&
WS B . RS A s a g Nanosight (B 3)JIUERTR/NEY T 93.81433.81 nm
RIRAIR, EAGEisR, Mrakinxy /MBI
D, Sk ok R, 0 A
RO T NIRRTl Fheas T ko
MR EL B SIS , T LI, 1T AL,
AR T AR TSNP R , s
AL ST S LS, BT 3
Gople, LB, R, AT MBI
TE SR, A TR T S b, HBH
TSN B R, BB |
BRI, TR 2 b o d

-

g

il ISR T R IEAIE. @) NV msR HeLa S BAOMLI S HE

ANIMA G K 25 (VSR B b . 1530 Figure 2 Electron micrograph of exosomes secreted by
N - S HeLa cell after NDV infection

2[5 A VIS =] W Eagils =) 58

AUREROSMRRRIFRIMB KRB IR, 508 o NDV B9 HeLa 41,

IR B 0 MLBE: , FRATTFH BT XS 21 230 i o Bf Notes: These exosomes were from HelLa cell infected by NDV.
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Figure 3 Nanoparticles tracking analysis for exosomes secreted by HeL a cell after NDV infection

TE: AMBERIET NDV J&4eH) HeLa 4.
Notes: These exosomes were from HelLa cell infected by NDV.

[ P 25 SN S, FRAT TR B

Fb H58 R T A 1 3 2 o 7 SR e R R 2 5 ST 95 B
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