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#RNA (short interfering RNA, siRNAE R/NF
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B ATPAEH, — B 23k 40 M 5z rpogh vl iF A
RNAERE, MIMTSEHTF IR 5 EmRNAREf# . 17
22 241 LA X6 SN A W P B I A S AN g
H 2 siRNAGE AL, B ARG S5 Yy it )
S ST VE A siRNATE AN, & H A0 H 44k
FIUNRE ik . R 20 (PET) 55 X 4i i 58 A 5
P, REATHRNZXD BN HE Rk
FRLHE A S F A MR . B ST UE B s Rk
(A8 A B0 A ) d K B3 £ sRN AT A 4
o BRI AAR S I S AT 5 A LC e, A
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1.1 #8
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SEGH AR #""; HERFHEFECVS-
248k, MATLE R,
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1.1.3 EEERAGIY: MEMBSRE L4
1 NGibcoA FI FZ i s FITCHRiC FIPTIE R 0k 75
PR R e DR AL 30 % ] & B SCEEE
Sigma/AF =3 TRIzol Reagentlly H Invitrogen /A
#]; One step RT-PCR Kit, dNTPs, SYBR" Premix
Ex Taq' "% }TaKaRa/\ @/ 4o JERIFEENE H
HrERESUAR B A ZE T4 1St/ EIgG-HRPIY
H =AY TR R AR IFN-o 2 FAG I
A& A ARMERH S A PR

/N KB B B-acting | ) SO0 E AR ifE
an AR 28 2/ ViR P A e . B IF N TG U XT
W B R SF P 90 ) — X519 o N-up: 5'-

GCCAAATAGGAACATACATCGTC-3'HIN-low:

5-ATTCAAAGTCAATACTCAGCTGGTC-3', fEH
PN ERRT-PCRY BRI 514
1.2 SEGIENHE[EFE5ashRNARE ST BRI

13-15 gB W B4 M R JULPA 1 5450 LD
CVS-2MFRINTE, B8 A, WYL 12h5, B
¥k 3 S SEG-shRNA 2 530 hibBE/NEL, 435k
SN LA . BGHgt. FF. . B, 3
RS, FHO.25%JBR B AR 1k, 0 3t
BRGIF I T B AN, A A R
AT OO R I 2
1.3 SEG-shRNAKE Sk TR TR/ E R
1.3.1 /NRINAR WML . K SEGSshRNA
Fe10: 1B /RIGIRA, BVABUN100 pL, =iRFE
50 min, /DMERATIIEBEE A S0 uL 50 LDso/S0 uLEY
CVS-24, 8 hig E#IKIESSEG-shRNAE 541,
[24 hEST IR, LS4 d, BRI
T, HRRESK, —HiEidRekR, 2
B, WY, BUHSEEEMH L, FALS mLE
O, BHERRITACRG, SERMREIFINAIZL, 1RA)
JEHL300 pL, 435I R A AN 38 5 A T 75 1)
RNAZKF- | i #Ebt R R A .

Iy — RSB R MG I L IR G /N R &
i BT B
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1.3.2 qRT-PCR. RT-PCR&MENIERKE
RNAJKINE: B bR S5 B A B 47300 ul, H
Trizol#E BUiZ B, Hprimer. oligo dTh %% % 3k45
cDNA,

RT-PCR: HZ|¥IN1: 5'-ATAGAGCAGATTT
TCGAGACAGC-3', 5|#JN2: 5-CCCATATAGCAT
CTCCAACAAAGTG-3"7EPCRAL ¥ 4 H I F
Bt, RMEE: 94 °C 3 min; 94 °C 30's, 55 °C
30s, 72 °C 20 s, 300G, [RIASH™ 38 /N L B-
actinfE NS,

Real-time RT-PCR: H(cDNA* 1.0 pL A1
#, N-upFIN-low 5%, SYBR® Premix Ex
Taq"" /4 Treal-time RT-PCR ., [l 47 B-actinkr
HE RN E SR AR R AL 3, ST DR M 4 .
2 25 A AT F=(REAS AR X B AR AR Y
2 BB )/ Ot FEAF X U %) R N SRR, A5
FEAAIR E REUH . BRI T3RER
1.3.3 Western blotiMIRAHAAFRY NEHF
. Rk FURATEY300 L, F1/10RFHTE
(pH 8.0)EVE, MAZEIRF2xSDSHEE I INFELZE v
(100 mmol/L Tris-Cl pH 6.8, 5% B-3i3k L1,
4% SDS, 0.2%WM, 20%H k), #&#l10 min,
Bk EF&AH. Be0pL B4, ##17SDS-PAGE. 32V,
12.5 W& )5, B 10% 0 PR I4 2% i LA 1: 2005
BB RIEAE R EENER H B e e TIA), 37 °C
K2 h; -5 1:3000/50 B0 —Hr (il /i
IgG-HRP)J i, 37 °CINi2 ho FHYEGRZE vl i
VEMR3YR, BER10 min, KB EIBAR AT A AL Py il
JEYIR RO B 3-5 min, WA, FREER
P R RS BRI P Lk
1.3.4 TR AT DFABIRNHALS FRY .
TCHETF, DU B R /N /N L i+
WL, BHFARREE R —u, 23 55 R
b, JFUSME R B, A LR B
2 B TH20-30 min; PATHA ZE-20 °CHI80%
PIBAZKR E E30 min, 20T HAR 42920 min;
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PIPBSHL il £0.01 % SCIEE iy 2 TR TR
37 °CAKIHRA MR F 60-90 min, FFYLAIE,
PAPBSYEW3IK, AEYK3 min, HARTH; 796
[CGARUE Siae
1.4 /DB IFN-a7K Rl

FHELIS AR SoAS I /)N Bl 37 HH IFN-ouK
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100 L3, 5 /\FL A28 XTI R S AL
B IALOf5 G B /NG 100 pLs K SO AR
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TMAZAEIRS0 uL, 7E492 nmAb I GAE
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F G #SPSS13. 04 F s , Bl L)
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GFPFHEANAE ; [)— BB LSRR AN 7 56 4 K
BERREBALAAG 760, Hep3 HERE LA G2 6(K
1); /AEBNAHZ . F. M. BhIoGFPRik, 5
BIPEXT IR TG 25 5%, UEBH A o) 25 ) R ik AL B4
21, RSEGH 7] LK shRN A B4 5
s AR TR an i, EAT

2.2 SEG-shRNAZERN PR EEAE RIS R

2.2.1 qRT-PCRFAIRT-PCREMAKHHEERNAK
FHEER . RUIRUSERILAEFIRY 50 LDsy/50 pL
CVS-24, HH S0 uL, /MBS 8 hF K SEG-
shRNAJR & W B # ki 3 A /NI, R R S
LR, #ELLEN4 d, B4l dE, HqRT-PCRA!
RT-PCRAG AL HE/IN BB i BERN AR 7K P
qRT-PCRZE R F W (1K2): SEG-shRNAKE & ¥it
PHEH P 7 B i L R X R/ 4.8841%5(3.9/0.8),

KR E Yk EAa B MEERH; SEGEN
Ab R AH A A LR A 6 RS D 118 4%
(3.9/3.3), FRMASEGHE IR EEA —EMEI1EH ;

11 FShRN AL 2 75 2t 595 75 % HROG A i 22 5

Ut ShRNATE JCSEGHE 132 5% I 75 JL-F- Tl
HIPEH

(B) RV-infected
200

£ 120 7
g 3 48.4%
o
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& 1. SEGEH$E[E)IZ 1% & shRNAM BRI ARV R/ FR AL A 4RAE
Figure 1. Plasmid DNA were specifically delivered into RV-positive cells by SEG fusion protein detected by flow

cytometric ananlysis.
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Figure 2. SEG-shRNA inhibitory efficiency to RV
mRNA measured by quantitative RT-PCR.

RT-PCRZERFH(ILIKIZ), 454 B-actinfE[F]—
IKFAEB T, {USEG-shRNA AL BHA il #4955 7N &
FImRNAMRT-PCR™Y)7 55, HEAIEH 5%
IR E S AN, Ui SEG-shRNAALBRAL % & 5
AR
2.2.2 Western blot 4N H RV NEHEFE
IGEE: RVIBA/NR AT FISEG-shRNA, 5 dJ5
AT B i 4H2Y, #5147 Western blotkaill, 43
MR BTEK . 455 B8, 4SEG-shRNALL
P 2H 2 rhoipg BE DL i B S 55 TR R IR
FIAPTFAKOV- B T R (E14).

»
5 s> <) o \00&‘o
&° %‘& B < &

& 3. RT-PCR;EIMSEG-shRNAXTRYV mRNAHIH[1H
BR
Figure 3. RV mRNA level detedted by RT-PCR.
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virus shRNA SEG

SEG-shRNA

4. Western blot 734 /NRANZALAHRY NEEHZ E
Figure 4. Western blot analysis of mice RV brain tissue
nucleoprotein.

223 REFORAEKNRAS PRV E R
L5 f T iFSSEG-shRNAKNF4H X R VA HE ]
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PG 7B 1 /N BRUG 4H UR VI G kE B i)
HEIAR VG TS i 52 31 B R 4 (1815)
2.3 FYESFREE

46 JE s /N FRUER G50 LDso/50 uL CVS-244%
50 pLJE, Ao U R R #3550 S R U 3 4/ B
BN B T4 BUR SR AR = P i/ BB
Pl #iEIE6-14 dffiZh M5 Bz 3 2k il
PE, A S SR S S AR S, B
FUBREE . WFERFET

SEG-shRNA A3 25 % 5 sf 8] b5 5 X6T HE G
24-48 h; I HshRNAZ 5575 FALEE 13 K/ R
EAET, T SEG-shRNAZ Y TEIE R N 50%
(P<0.01), FHWISEG-shRNAE & Wxl/NEA W
TR VEM (&)
2.4 SHYWENIFN-a/KF

A PN AR 4 S 1 A TR N AR BT LA 75 B e 7
AR PEAERT, b T HEBR X — AL, TR I &
H/ANBIRNIFNAK-, 2580, 5K4%TshRNA
X RAIAH L, SEGATF HYshRNAK N #4715 If- K
PRIFN-of7 42, RIITESHIYIAR N =4 B9 -9 PR
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[ 5. BRFIERFHEH ) RAKAREZRZISRMN(200%, FB5T)
Figure 5. DFA detection of brain tissue of mice infected by RV rabies (200x, partial). A: Brain smear of a virus
control mouse; B: Brain smear of a shRNA injection mouse; C: Brain smear of SEG protein injection mouse; D, E:
Brain smear of SEG-shRNA injection mouse; F: Brain smear of a control mouse.

R B R R AR R RNA T HUHLHI rE, S, YR AN, JFUIBIE R Ik, T T
LR BN, SEGHILMRFRAIZshRNARIERINRE SRR A Rr Sl B PR (1817)
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[ 6. SEG-shRNAE §4IER D RIF/NRIRITCVS-245F

&

Figure 6. SEG-shRNA complexes treatments partially

protected mice against lethal challenge with RV CVS-

24. The SEG-shRNA groups differ from the negative
groups in survival rate (P<0.01) log rank test from one

of three separate experiments.
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WenZ5U T BB AL i siRNA, FEAR N AN 52
PXFHBVHE[A 304 ; Li%"  fHscdsFv S oM
DNA AR ZNME, 52300 LR 40 M 14 2543

Murphy 5 BIRIF5E FBA", RVAEW A J il kAT
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actamicro@im.ac.cn

0.035
0.030 |

o 0025 | ﬁ

3 0020 e

S 0015 f —— SEG/ShRNA

= 0.010 f —— SEG

Z 0.005 —x— untreated control
0.000 : ‘ : :

0 1 4 7 11

Days post treatment
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Figure 7. RV-infected KunMing mice were tested for
IFN-a levels by enzyme-linked immunosobent assay.
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MBS | ZEYIZEAR, 2016, 56(1)

85

P, X sSIRNA KT RE I P B, WifE
RNIZ X Z BN 2Pk e AR N HIZK )
ST SIRNAR S HE A APy, (Bl F %%
AL, BHHEHREM AT HEREZ S . J5 R
A R IURL 7 I8 [ e T i Btk A S i
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Targeted inhibition of Rabies virus gene expression by a
chimeric multidomain protein mediated shRNA delivery

Ruimei Yangl, Hualei Wang2’3, Xuexing Zheng2’3, Hu Shan', Songtao Yangz’3 *,
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China
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Abstract: [Objective] In this study, a new chimeric protein SEG expressed in previous work was applied to evaluate its
translocating efficiency of shRNA to rabies virus infected cells in mice, meanwhile, the capability of anti-rabies virus was
investigated. [Methods] Rabies virus strain CVS-24 was inoculated into the hind leg to establish a mouse model of rabies in
a dose of 50 LDs; 12 h thereafter the mice were injected intravenously with shRNA-producing plasmid mixed with SEG.
To test shRNA delivery, single-cell suspensions from brain, spleen and liver were examined by flow cytometry. Rabies
virus in brain tissue of mice was detected by qRT-PCR, RT-PCR, western blot and directed immunofluorescence assay.
Mice were monitored for survival and serum samples were tested for IFN-a levels. [Results] No green fluorescent protein
(GFP) was seen in the spleen or liver, suggesting that SEG allows specific targeting of RV-infected cells. RT-PCR and
western blot showed that mice treated with SEG-shRNA had lower rabies virus RNA and protein levels than the controls.
Real-time PCR showed that rabies virus was reduced 4.88 fold compared to the mock cells. Survival of RV-infected mouse
showed a significant protection from rabies virus infection by SEG-shRNA treatment. The survival was up to 50% whereas
the control group all died. IFN was not induced in SEG-shRNA treated animals. [Conclusion] shRNA-producing plasmid
was specifically delivered into rabies virus infected cells using the SEG protein, and effectively inhibited rabies virus gene

expression and replication in vivo. SEG-shRNA can be used for adjuvant treatment for rabies.
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