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Experimental study of the effects of pRNA nanoparticles on the growth of mycobacterium tuberculosis
in the spine/FAN Hongjie, YIN Huquan, JIN Weidong, et al/Chinese Journal of Spine and Spinal
Cord, 2021, 31(2): 158-166

[Abstract] Objectives: To observe the effects of pRNA-3WJ-siLNA gapmer(Mce4) —aptamer(CD40) nanoparti-
cles(pRNA nanoparticles) on the growth of mycobacterium tuberculosis growth in spinal tuberculosis cell mod-
el. Methods: Spinal tuberculosis cell model was established by infecting human osteoblasts with fluorescent
mycobacterium tuberculosis. First human osteoblasts were cultivated and prepared, which were cultured to the
third generation, then fluorescent mycobacterium tuberculosis was constructed and cultured, which was cultured
to the mid-logarithmic growth phase to infect human osteoblasts. Good human osteoblasts cultured were di-

gested with IxTrypsin—-EDTA trypsin at a density of 70% in a 100mm cell culture dish. After culturing the
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cells for 24h to stabilize the cells, the mycobacterium tuberculosis fluorescent medium in the logarithmic
growth phase of a 1 McFarland Standard was infected with the cultured osteoblasts at a multiplicity of infec-
tion(MOI) 1:10 for 6h, washed 3 times with serum—free culture medium, and cultured in an incubator for 24h.

After that,
group) and three experimental groups(group B, C and D), four groups were placed with pRNA nanoparticles at

human osteoblasts infected successfully were randomly divided into group A (the blank control

concentrations of OuM, 0.1puM, 1M, and 10uM constructed by the research team. After 36h of co—cultiva-
The lysate was diluted 20—fold with Middlebrook 7H9 culture
solution, then evenly spread on agar plates, and placed in 37°C, 5% CO, cell incubator for 21d. The gel Doc

tion, cell lysate was added to lyse the cells.
XR+system gel imaging was adopted to observe the colony images, and Bio—Rad Discovery Quantity One® 1-
The colony forming units of

Results:

D analysis software was used to determine all the colonies in the four groups.
mycobacterium tuberculosis in each group of human osteoblasts were statistically analyzed. Human
osteoblasts were cultured well and fluorescent mycobacterium tuberculosis was successfully constructed.  The
fluorescent mycobacterium tuberculosis combined and entered human osteoblasts. After statistical analysis, the
C and D (272.67+67.06, 183.33+8.74,
154.33+25.72, 76.67+11.02) had statistical significance (F=14.68, P<0.05); and the colony forming units of

groups B, C, and D were significantly lower than those of group A(P<0.05). The colony formation units of

differences in colony forming units among the four groups A, B,

groups B, C, and D were lowered in turn, and there were differences between the three groups, and they

were statistically significant (P<0.05). Conclusions:  pRNA nanoparticles significantly inhibit the growth and

survival of mycobacterium tuberculosis in osteoblasts in a concentration gradient manner, even low concentra-
tions have the ability to inhibit the growth of mycobacterium tuberculosis.
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W 25%) (RIA AR FF S ) T 24 6 N B p 2 4
hn, X e AR RR AT 2 25 45 0K (multidrug—
resistant tuberculosis, MDR-TB), 74 BRyE N,
A 4.6% M55 1205 B # BA T 2 25 45000, B¢
TR WA A%, TR ORI A TP
52 WL A A SRR T T IR VE 2 N H ik
o B ke B T 240 R L TR R RS
P A R A 2 () S5 A% ke A B 25 A% 2 0 LG 3]
SRR TEARZ SR B AT S5 AZIRT BOR 1Y LA
P ROR BT, Bk T 2 25 258 0 B I
B H B DL & X # # (human immunodeficiency
virus, HIV) 15 45 #0019 3 [m] & gy | o S Bk )7 2k
PTG ] 4 e AR T RCR © R 2 FE AR 45 R
JY I E A, A EFROR B, S5 BT AR IR T
[i) 70 o 240 1 ) R A P, AR IR T RE R B
I 240 L v 35 P SR, AT IR R A A A A A
TR o AT B LU A M o A S R S R T A A
FE B AR A0 T LA b B AR S5 A% IR T O AE 40
Mo ARER ) Z B HTEAR S CEW e AR B
o MORERE AR P BE A s RNA B AN TR 4

F R Z DI REME , 2 F A 9 K bR A BE AR 4%
pRNA = [ # # (pRNA three —way junction,
pRNA-3WJ) C 832 R & 2 D1 iE RNA 45K
TR IR A2, 3WT 2 e 19 73 SCRRAE e 70K A [ Y
T REAST L 7 (e b 2 5 ) = AN IRUIE DX, el G A
D I 1) 24 9y 338 1K ) ERAE S ZR0T AR IS AT BA TS
O & & n B A AR 85 % 80 W IR T J1RE 1Y
pRNA -3W] —siLNA gapmer (Mce4) —aptamer
(CD40) 44 K T8Ok (AT Bk pRNA 9K 80K ) , A BIF 5
U ZOCE I BT R A N A, S
PSSR AR RS AN [R) 2 19 pRNA 20K 3
KL AL BERE IR RAF I WU N B AR, SRXS
pRINA 94 K AHORE 70 54 445 4% 40 AL 25 v of 45 4% >
BOFF A2 1 B 52 0 38 A5 WF 58, AT R 45 1 T
pRNA ZURBORL IR ST A S5 % 1 AT 71k

1 MRS5HE
1.1 SCIS 20 e H o

M6 R F2 W) 872 (American Type
Collection, ATCC) W 3£ hFOB 1.19
(ATCC® CRL-11372TM) A A% 5 40 i, 5256
KBTI SEIAE R N BB A R 5 A 3

Culture
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R 5 S22 6 45 4% 43 B FF 1R (H37Ra-GFP)
M AL & A% AP R 9 5 31 7 (mycobacterium strong
promoter, MSP) 2 34 i %% {4 %¢ )t (enhanced green
fluorescent pprotein, EGFP) [ pGFPHYG2 3% ik
JoRE 38 5o L 5 FL A5 A o BRI AR A T, S5 A%y
B (H37Ra) N ATCC 3K, 755250 T, #5
BEAZ TR R g B9 N B A B BE AL 20 A B
C.D P4, o A 20 Ry 28 (A% B2 R H pRNA
YUK ORI WAL T ;B .C.D =4 NS, )
FHWFE 0.1uM 1M 10wM A9 pRNA 44 K Sk 1%
WAL, ARSI ST i T 2 R EEE B A PR
A 22 51 2 T ALV
1.2 AR Rt

FEALAR :Gel Doc XR+system #E I8 & &R
48 (£ Bio-rad A w]) s @BH ELOAL(H A H AL
) R L ROF (A6 38 2 R SRR 2= A A R
NFED A I % AL (ZE E Branson A A ) ;CO, 40
MG 746 (L Fisher A7) HZELAL (EH
Bio—Rad 2~ wl); f81& A2 W58 (H A Olympus
23] A AL (56 [ BD 23 Fl ) 5 100mm 4 i
FEFRIL (P2 Nune 22 R)) 3 BUAKEL S BXS3 A4 75¢
B (HA Olympus 22 F] ) ;Cell Titer—Blue®
Cell Viability Assay(Cell Titer—Blue” 2l Jifl i 71 ¥
) & (£ Promega /A 7l ) ;SpectraMax M Series
Multi—Mode Microplate [ #5 1X ( 3& [E Molecular
Devices A ) ) o

FEH . WEZR B (£ Thermo Fisher
Scientific 22 7] ) ; IR H K HUER G418 (K[
sigma—aldrich 28 ] ) ;DMEM/F-12 ¥5 52 (35 [
Gibco 24 7] );Middlebrook 7H9 X 3% 4t (3% [
Sigma —aldrich 2 ®] );10% s 4 1L % ( € H
Invitrogen /A H] ) ; Trypsin—EDTA i 8 (1 (325
Giboco 23 ] );0.5% 4~ 1L i #& H (3% H Sigma-
aldrich 72 7] ) ;Middlebrook 7H10 3l & (3% [
Sigma—Aldrich 28 7)) ; 7§ =P (32 [E Sigma-Aldrich
A ) ;Middlebrook OADC }4  (35E BD Difco
/7)) ;DPBS W (36 [ Sigma-aldrich 22 7] ) ;PBS
2% K (25 E Thermo Fisher Scientific 2\ 7)) ;4%
Z B H B (3 H Fisehr scientific 22 #] ) ;Triton
X-100( 3 [ Sigma-aldrich 23] ),
1.3 SRk
1.3.1 B NUE 4 52 90 F G 7 A i
Hig: N ATCC W 3K B ¥ VR R N 8 4L hFOB

1.19 (ATCC® CRL-11372TM), JH &4 1ml 40 &
R AT A 37°CAH T K IS AR TP AR I S Al
SR AL , Rl S R A I A B0 PR A
4ml B 2R 511 A, LA 1200r/min 20> 2min, 57
IR, AN 2ml 353 RS IR S

SR JE K BT A A LB I 25em? 15 35 il T
T B SR B R IR KT IR B B 34°C, AT
MR BE 75% ,CO, W 5%, 24h J& 4 TF 45 I BE A
K, BE R 2 bR A W BE 240 1, 7~9d 41t 4l 5
BE | H] PBS WL DU s B SR, A 1.5ml i i 43
R 0.25% 9855 (B, W4k 10min, Z J5 in A 85 5%
B2 ISRI= e <2 A o ol WU = OB == I
BE VT 10 BT A5 0 R U 2 B0 A T i ACHE )
B IRW, L 1200r/min B0 Smin, # B E
P, A B 35 R 40 M R B TR TR SR W Oy
ARG THEUGT RS |, BL 1.0x10%m1 2 Fh 1) 85
T, B CO, Br g2 A v 5 3% | bR K4 WOt ff
15 8 FH 25 0 OB L B A M A . AR 25 B )
WAL DT, B AN SRR 25 =
RGAEE
1.3.2  JOLHE % BT A (H37Ra-GFP) # 1 &
B3k Bt pGFPHYG2 ki, & M pMSP12-
GFP ki A5 £ i oK , MSP Al EGFP 41 % £ pGF-
PHYG2 ki, JeHs pMSP12-GFP [Fiki H () aph
SEPR (P BE SR 300bp Y Nsil FBE s di ) iy
TR i B R YUtk 3 A pMSP12-GFP JFk:
M 2R 45 pGFPHYG2 BikL, 4R )5 ¥ pGFPHYG2
FEIR ORI R AR U 2liAk , P A e 2R AL 5K
¥ pGFPHYG2 Jii ki 5 A B 4 v 55 57 1 25 4% o0 A
FRRERPY, X RE b E a2 ) A3 3R 4 i 4 2 20¢
SEHE AP ES A BT IR, K 96 85 W% 3 AT 1A
# %] Middlebrooke 7HO WA B 75 K vp gh 1715 5%
Middlebrooke 7H9 ¥ 1A 4% 37 3 b 75 i 50pg/ml )
W2 R B 10% 1Y 5 J5 M 1 B2 81 W M 0.4% N =
I8

SER% S BORT R A0 L RE A B T A, R
FIRY I, A K 8 E — ks R b
Gr54 1 ARTT I 18~24h, 25 A FF B AE B SR 4L 72
TR R A S BEAE RLAL R T B AR BEAE BT R
FE R R FR B S5 8% 0 BORE TR B 24h #EAT— IR
20s ZEAT ARG 5 TRIEE S T By Ak 3% 3R B ) g i
BT pH (25 4L, T EAE 37°C,5% CO, }iF+
TS RAT R R % . T A F iR A
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10 B 2 15 7 BIRBUE K (optical density at
600nm [0D600]=0.5) 1 % Jt 45 #% 43 ko FF
(H37Ra-GFP),

1.3.3  POUCHE I BT RIS N BUE A K i
I B B 40 M B 1xTrypsin—EDTA JH 1L 2
J5 LA 70%%% B 45 100mm 20 0 35 35 10 A b A 200
ZJETE 34°CHY 240 M 3% TR 48 v X s 4 M 4T 24h
MR SR 2 R, 1 &2 [Q HL k45 0 A K v
W19 645 KA LA MOL 1:10 JERYL 15 F: 19 N
BB AL, WG IS N LR A LA 34°C,5%
CO,, FHXT IR 7591 240 it 35 246 vh 5 3% G B 97
6h 5, H&H 0.5%4 135 & 1 . 25ng/ml RAFE:
1 IXDPBS /N IFYE 3 ¥k, AT K BRATE K
B 20 SO AR TR TR, T VRS A S
JLFE 34°C,5% CO,, FXRBE 75% 19 240 il % 5% 56
HEAT 24h B R 3R 240 J5 i FH 98O BT I g%
T NCLE % A3 BT TR N8 200 B P J e 195 1O D
AR A RS

1.3.4 pRNA 4 KR 25 A B 40 pRNA 44
Kok B 5 T W 5 K B AR 1 5 O B
AlexaFluor647 ., ¥4 1.3.1 35357 19 A8 E 40 i RE L
437 pRNA 44 K ARORE A B A 2 56 41 e JCAT AR 24
AL BR A 25 P IR A 2 40 a8 X R A A AN
Jitd F5 £ Ab BE 20, SR 5 I PBS PR 3 ¥k, FEH 2ml
IxTrypsin-EDTA R I E§fb 2 )5, B 2 5E 51 m A
8ml Hi R 15ml B0 4 1 ,2000g, 250 2min, £
Fr BV 1xPBS BRI, fiIIA 1ml 1Y 1xPBS
ZIEA Iml BWAE L RIRA 60 W, LA Ik R
200 0 ok A 5 0 3 XA A ) 20 A, Z R A 3ml
1 4% 2 FE W 547 15min [# 2 ,4000¢, 1500r/m,
B0 Smin, F ] 1xPBS 15 3 P B ITA Tml 1
PBS, W& 1 2 78 /0 IR 51 I BB B IR 2 )5, oF
RIS ol 2 i A B A o B A b, O X S
T 3 A Wi 85 A4 1 T BD FACSDiva
6.1 4347, LA I T B0 S B A i AR 44k 5 AL,
1.3.5 pRNA 94 KRV H T 26 Y6245 4% o BT B
TG NS A0 B EE A I BT T R 1Y)
NBCHE A RENL 8 A B.C.D PUZ, A 25 IR
M40 ,B.C.D S804 4% pRNA 44K GOk 1:1
) DMEM/F12 35 5% 540 57 B 2 0.1 M 1M,
10pM K JZ . 0.1puM /EHI T B 41, 1uM fEHI T C
4, 10puM /EH T D 415 B AN FEHEE pRNA g4k
THORLIE W 43 A B (C D = 41\ B8 B 4 i 15 77

18h J& , P — R AR AR MR B2 R 47 18h (43 s itk 3,
RAE 36h IAURBORAE - Z 5, /N0 bR 4 i 55
FRW, 0 IxDBPS JEVE4NAE 3 W, Z 5 A 2ml
{14 200 B S0 A T 2R AN, ARG TE IR TR IR
Smin, 75 10 U R OS2 75 58 4 24 40 M 24
B il an R r ik . FRIBCEE BR — ST (KH,PO,) 0.27g;
Wi R A 4 (Na,HPO,) 1.42g; S AL &4 (NaCl)8g;
SALE (KC0.2g — I A 1L 25 5 19 B 3EAK , i

A 1ml B Triton X—-100 ¥ W& 4% 22 FH 9 £ & B
PRV, A pH I 3L pH A, IF 48 pH {8 AT
7.4 ZJ5 A 200ml [ = 7&K, 58 WA 1 41 A 24 fig
W o
1.3.6  pRNA 44K Bk ab BE A9 A B H 41 i Hh 25 4%
IR A TR VR R R I o, B T
S5 K% o BT TR 43 B K5 3% 19 Middlebrook 7H10 B
BFA, HARWE . FREC 19.47¢ 19 Middlebrook
THI10 BHE 5, I 900ml [ = 28 KAl 2 7 i, A
Sml B AR FRHON T =2 05, A B R
KE S, E 121°C, 15min K8 I 2 58 20
ZJE TEE T RS R E 45°C2Z )5, A 20ml
) Middlebrook OADC 3§ B It FEIR &, K5
1 1 1 4 59 Middlebrook 7H10 By Bg e ¥ 51 18] %)
B ERBE SR I 25 v (g — AN LY 15ml), 76 i
TAEG il Z Ak, Z 5 T 585

IR GOR AR AL B 2 I A B ) 246 =
Middlebrook 7H9 ¥ B 20 £, ZE¥I510%R
£ 3 Middlebrook 7H10 A4, A F] 37°C,
5% CO, 4 ML3E 46 h 8557 21d, % 21d #5572
JG, PIMEBNETE ., WIEEAREM T T Gel
Doc XR +system & X i 158 & 48, f# H Bio-Rad
Discovery Quantity One® 1-D analysis 4% PO 21
IR TR & AT T IE
1.3.7 pRNA Z KGOk i 40 f #0740 72 AN
5 B 40 INS-1832/13 . A& 40/l hFOB 1.19
(ATCC® CRL-11372TM) . Hi A ¥ IfiL 95 HL 4% 240 it
THP-1 (ATCC® TIB-202TM ) 434k ifii 3k 1) % B 48
M. AT #kE 400 Clone E6-1 (ATCC® TIB-
152TM) . A4 HepG2 "h 17 T pRNA 4}
KAVORL Y 254 D 3

W TG 28 AN I B B 7 A A, Ayl
24 FLAH MR FEHH DL T0% %5 FE Fike 15 76 40 0 15
FAE TP RE 24h Z )5, #E4T pRNA 9K G0k i b



162 o R A 2 AR 2021 AR5 31 455E 2 W)

Chinese Journal of Spine and Spinal Cord,2021,Vol.31,No.2

HE ., pRNA G K RORE HI 5% 5% W0 R 22 4 3R T ok
JE 20pM ZJE A 3R 5 B A, PR 20 B 855
FEFEEFE 18h, PR 20uM 19 pRNA 40 K Bk
Hsm AR PR SR 18h, B IE 36h 4K oK i) Ab 3 2
J WA T A0 M AR PR S, A0 A A T
CellTiter—Blue® Cell Viability Assay Kit, H &1
T 36h 2 A, /AN BRI IR, 2 05
A % £ 10% CellTiter —Blue ®  Cell Viability
Assay WAL FRWOMA G, 7F 37°C Kk
1.5h, i J5 # F| SpectraMax M Series Multi—-Mode
Microplate i #x 1% 132 B T 2% 5% & %4 (Excitation
560nm/Emission 590nm ) , WLE 44 K Aok Ab PR 4 K
XF HRAH B3 g R PO G AR 228, RITHSE 1.5h 1)
BLE 5 Oh MYISE(H 25 57 , AN R4 OK GOk Ak B2 1) 25
A AS A 22 (/N T B0 HL B A o227 3, i
W20 KRR X T T Ak S M B A A i 7 1, 2
AN EAT M EE 1
14 Stk

K SPSS 22.0 (SPSS, 3£ ) 4t i1 4K /4 X 45
BT voxs FOoRITERFERL FRRHTZ24H
Z A #E, 4 P<0.05 BN 25 A G #
S, Z T8 LSD—¢ K 35 8%, 24 P<0.05 BiF ik
hZEFHAGIEE L,

2 #R
2.1 H RS AN AT o O B E A R A R

B A M R AR RS 3R 24h JF 4R I BE 2~3d 1
HF IO R 200 PR 14 A, O N R MY HE IR 4
TR, m A T W A% A
1~2 AR A B 2 T A 22 58 /6, 40 ) LA
WL A HURL ;AL ARKE IR 0 BCE A0 4~6h TT 4f
Wi BE  6~8h 5E Wi BE  IfmIARIE HETE 41 45T AR
Ak AR A 2R (E 1),
2.2 R A% AN AR R v 5E Ol 55 8% o BRE TR
(H37Ra—GFP )44 & &% 75 45

pGFPHYG2 23k ki DNA HL 28 £L 3 4l v 855
FRE AT, Z 57 37°C,5% CO, Ki 3748
Kig% 20d, 206wt N O B B VR I L (A
2), Ut B G A8 K% A3 AT R F S 1 % )
2.3 BRICEE RS WO TR R N R A M R
T 45 1% 20 R A AL 45 2R

PEO0 WU T WS 5 945 % 4 BT T L 8%
7% 30h WU BB A0, Al RS 2 40 i o B A
5 (1B 3) 3 328 B R dk 14 2 O 45 4% 43 BT B
E 5 RUE ML A
2.4 pRNA GEKBORLSE G AN BLE 40 i 45 R

it 2 LA G A T 4 R WL 4, g5 R R

(2)

BT EE A 2 WO S R i (5 =) (x200)
B2 PR PR EE A RO R V8 (x400)
3 S W WU W GE 9 Ol 45 A% 43 BORF TR s N B 440 i
(x400)

Figure 1 Observation of human osteoblasts (third gen-
eration) by inverted phase contrast microscope (x200)
Figure 2 Fluorescent M. tuberculosis colonies under a
fluorescent microscope (x400)  Figure 3  Fluorescent
Mycobacterium tuberculosis binds and enters human os-

teoblasts (x400)
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Alex647-A P T EUE 5 R 145 & Z )5 B
A G RL, XA R R SR 1 A ROk
S YNMILE G N 4 Rl Y BT 40 A 1)
R 1E BL AR (CD40 aptamer ) pRNA 44 K S0k 1) 4b
B Alexa647-A A7 BE A 2 35 (29 3 %) , i
H] pRNA 24K GORL AT A 250t 5 N8B A4 & .
2.5 pRNA K AokL b B 1) 9 5 25 4% o3 R e
N B A M P 5 A S AT TR TR T IR T S
S

VLS, ATLAE H pRNA 94K AR0RE L) vk B2 A
JE2 1 75 3D S 410 o) 5 A e S AT TR A N 2 i
T AR AR

M. Bio—Rad Discovery Quantity One® 1-D
analysis F/ X5 DU 2 () BT A3 1 9% 64T T e A 4]
N 272.67+67.06,B 4y 183.33+8.74,C 4 A
154.33+25.72,D # } 76.67+11.02,A .B.C.D M
HZ A AL HLE (F=14.68,P<0.05) , %
S AAG ARG H B .C.D =HMH K IE NS
AW RART A 24, B4 .C 4 .D HEETE T

AR T, B.C.D =2 P M L5 38 P<0.05, 2
A FE L,
2.6 pRNA ZHAKIRORL I 4 i 25 1 ) 72 45 2R

W3R 1, Osteoblast 4 it Xf #8240 15 44 K GOk b
R Osteoclast 4t i %F FE 2H 5 240 5K ffok 4b #4H
T-lymphocyte 2 ifd Xt J8 20 5 44 2K ok b 3 4H |
HepG2 41 il X 18 41 5 94 K f0 A 4b PR 41 (INS -
1832/13 41 Jitd Xof 8 2 -5 44 K fuloir Ack 2 21 40 i 3R
S 22 F A Gt R L, UL GOKEORE
b FIFAS T BB 20 i

3 itig

MDR -TB H1 ] Z Tif 25 45 #% i (extensively
drug-resistant TB,XDR-TB) ¥ H B X} 42 BR 45 4%
R4 1 3 B i R B AR IO  BLTE T 24 45 A% i
T A ERIE 25% WSS R AET R IF B4 BE A
AR BRI 36T B A HE LR S22 E A
SRR AR A R IR R E B, T E G
TR B AR, TR S BURAR BT . E R

@ AppaagfilT-&

D

b

group b Group B, 0.1pM

4 pRNA DOKRGCR 5 U S5 &0 a A4, ZHAXIR4 b B4,
pRNA GUKBORI AL B2 B 5 BB A RUE A0 pRNA 28 R BORL X 45 4%
SRATEAKBER a A4, XHE4 b B4,0.1uM 4Kk 4 ¢ C 4,
TM 99K BeRIZE d D 4, 10uM 2 K fiok 21

Figure 4 Analysis of the binding of pRNA nanoparticles to osteoblasts a
Group A, the blank control group b Group B, the pRNA nanoparticle treat-
ment group Figure 5 Effects of pRNA nanoparticles on the growth of my-

cobacterium tuberculosis in infected human osteoblasts a Group A, control

nanoparticles ¢ Group C, 1M nanoparticles d Group D, 10wM nanoparticles
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Table 1 Increment of halogenin silver light caused by
nanoparticles

RUPIER |
Control group

PUBLIEE|

Treatment group

Osteoblast 4l fifl
Osteoblast cells

OsteoclastZil il

Osteoclast cells

T-lymphocyte 4l }f
T-lymphocyte cells

471.96+94.48 522.05+246.67

1665.86+291.18 1690.66+245.21

2417.48+465.79 2057.88+426.86

HepG2 4 fif
HepG2 cells

INS-1832/13 4ilJif
INS-1832/13 cells

1901.33+299.23 1971.41+571.77

2691.57+165.63 2686.23+122.65

T BOREEL BT TS 3G T () A T I T 24 1R Y PR
P, ST BT BB % 251 B ) A IF & BT R LT
HHSERIRIT RS, AT BN WA 2 14X
HHEAAZ 1057 19 pRNA 4K ORL

IR 7 2 B k7 40 K UKL 136 S 7 A i
WURTT SRR R AE DL 3, 1 AT n] REUE 25 WiR
I7 07 G G A MR, BRI AR IR 7 7]
T, AT LR RNGYT B A, I ARSI R AT LA
DU GROR B IR ST A LA 2 B T R
AR [ B K R GE AT/ 4 B R i[RI R RE
B AR S B A R, e S AT
ZAN I 1 4 B PRI Rl 4 17 R0,
phi29 DNA U %< 5 35 () 42 %% RNA (packaging
RNA,pRNA)pRNA-3WJ 4K b T H AT EH K1 %
J T FTHRYT ORISR, ASAE 5 AT A
LI pRNA-3WJ 44 K kL 24, 78— R 5E X I
ke Al LAUURES A% o KO I i FLsh iR A
4A (Mammalian cell-entry proteins 4A,Mce4A )V
BN R 57 2% 15 ICOSUSE R R SILNA P51 (LNA-
DNA-LNA Gapmer antisense )!"™!; 7& 75 — 4~ IR iE [X.
Sl ik G BRI WU [m] 45 5 5 A 5 4% 200 M A R R 4
H1 CD40 7311 CD40 % % 38 B A& (aptamer)”!, A
1715 4 422 R 2y B 1] 36 T A 25 4% 19 pRNA-3W ] -
siLNAgapmer (Mce4 ) —aptamer (CD40 ) 44 2K 4t ] J&
PRORY

TR RPN Kb, BRI
Y2 LR RN Bl A R = Rh AP R R,
2R B AR PR A O S5 R O HLIE T T RO
ey 3 A O R0 200 AT L)X A A 7 VAN S I
TroRAh,

TR 5 B 45 A% B W IR b i 4 L ik

Mz A R R, ST I S L W A AL
fiE 5 | B A0 B 1 A, S BOE IR 3 ) LA )
G 200 Y 1% 14 R Tl R T A TD R R
Y4B R mRNA KR I0H] fL2E 8H 20 i A%
¥ kB Z TG AL TR mRNA (9855, MTTFE
Ry 5 R F «B Z ARG AL B A H %
e 2 TR B 240 LT A R SR AR AT 5 AT A
HI A0 72 BF 5 B A 45 4 kb CD4+T ik
UL 248 A 5 Bl 200 2 R LA 05 45 A% 20 B 1, 1B
& CDA+T bk U 20 i Y £ W BB ) 5 808 4 L AR 1o
59 T Ja s AR 5% o3 SORT T B o - 0 S S i
I8 R FE A F o (tumour necrosis factor—a, TNF—a)
o R 52 7 A S ) s v T e A B 1 A% 20 A T
JEGE CDA+T I 12 40 i 70 W6 ) TNF - f5E L 80 24
JEIER G 430 Y TNF—o 144 B S8 0/ i R B 7E
HHAZI SR A S CDA+T 2
SR AH LA, BRI MR AR I X S AT e
B HEZAE S, BUE A M A AT 45 A R
RE A S E AL, AN IE A DL A A% o)
ROAT R TE 5 A BB A, A AT S5 A% i 4
MR AT AT AN [A] e BE i pRINA 44 K Uk 5 T
Qb BRAE HE G A5 1% 43 BT B R G 19 L A, W
£ pRNA K GORLTE 15 41 45 4% 4t A Y v ) ) 245
B BOFF R A K B ROCR . 1T pRNA 94K fok:
VER BRI RIRIT AT ATHE . NI H A
SREPLAALIR YT T — M A 25 5

oA, T g 5 & 6 5 0% & 1 (green
fluorescent protein, GFP) 3 P %) 2 Y I % 1 © 8%
Tz AT EZAEY D, XJE T GFP iy JLAME
JBT, A 935 AT A T 40 A 1 VAR A (RO,
SR 2 A 7™ | DL A By UG R E i R
LISk, 3 BFF R T 5E % 118 hsp60 i3 3 1l &
#| GFP | 1 T 4% it 2 46 BT 5 ; Collins 2 PIE B
#E47 pFPV2 (hsp60 = efp #4 A ) (1) 85 41 45 4% 70 ki
FFH AR AT T PRAG © F090 70 BT B A5 0 1 i
A PRV B AR A PRI 5 vh | 5 S0 B0 5 45 4%
NN ) I LR VW &S A I 35
[ 7 1 W A% 43 ST TR JR % 1 240 i P 40 i 284 fe
WA 2T, WRIKE] TH10 BRASAR AT 2~4 JA 35
FEARME XA T E T ORAC  SE g0 R R BB,
ANRE DR IESE 30 B MERR %, BT AAS BIF 5% 4 g ik T
MSP 5| k& 2¢ I 11 58 6 45 4% 43 B AP 1 . pMSP12-
GFP Fipifii At pGFPHYG2 Jit ki ,pGFPHY G2 Jit
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KA MSP & EGFP, % Jibr i i i 28 £L 31 45 #%
SYRCFF A, TE R FR 48 T BE 3R 20d, 26 i BUsE R
RN IETE B, DECEE 1 o BV R A g 2 R s
W 15 35 B ERCAE K A A S S5 % o BT R IR
N BCH M, 50 U T USRS 5L 45 4% 4 kL
FERSS G I3 A B BUE A M, 40 i 55 5% R AP
25 A% 4 M ASE 780 S N B )

ARG S T R TR W UKL AT LR ) 2
FZ% 3 A T BT JE% e 1) U 40 AR, S 78 9 O Ay T
DIBEPL A2, IF DL R AP PR 1% 2 0
WED Bras i Y B g A R B R
)1, ARWFFFIEA pRNA 99Kk B 5 T 0
R ONAR I 9 YA EE AlexaFluor647 . F A& 24
MIBEBL 5> pRNA 40K A0 b B 2H K Te AT ] 245 )
AbBRZS (AR IR, R I At A o3 BT R i oK
TR AL P2 A Alexa647-A F 45 55 {E BH 2 A9 388
(T2 IR BB L2 3 %), 2 W] pRNA 40K fi
BT DL 5 A B AN A, B R )
Uine.

P 53 ROFT TR 25 W A s 726 8 4 sl 7
vh 25 4% 03 BOFE T T 3 OE AL (colony —forming
unit, CFU) AT MR GF PP 5045 2% 50 BOAT 8 25 901
FHEO ARG AN [k B2 pRNA 40 K 0k %5 T
Qb FRE AL AT AT BRGS0 B A, P
B 2 J5 AR A 1 2, P BHR - pl s 3% A
e e MU ZR G X T T R AR AR, AT DLW A
PRINA 44 K OB Y Ak B L e 7 B 5 1) 2 B S8 310
il 45 4% 53 BORT TR FE N B 4 L v ) 2R AT R
T HET AL IR AR A BT B R X R 4
KRB CRU #E4T TIE , 49315011 A B
C.D VUL B 3% 8 B A 1Y) 25 RAFAE G B X
(F=14.68,P<0.05) ,B .C.D =41 2 [a] % 1% 4 Eb st
WHAEZS HERBAS%IH#E L (P<0.05),
B .C.D =52 55 41 H 1 Y& B B A5 Bl 40 K L
ALV BE I o SRR R IR, 25 L3RI pRNA 42K
THORE AT LU S04 ) 45 4% 23 BT TR 7E AN B B 240 i
ARSI o 25908 1E DR 3R 7 e 8 245 W 4 1
DA EEME R, A8 KO 7E 40 it S
6 v I E R AR BUE AR (200M) T IEJE B
20

BT LAFRATTIA R pRNA 44 K o HLAT A 45 4%
BUA IR T N TS, R HTZ 9K SOk 44 1Y)
CD40 #% B3 P42 7 T B0l 4 ML i CD40 73 ¥,

AT L 1 A AR X A A A AT T
o M T A AR FH A MceedA FE R30S B 5T
T, LA R S AT TR ITER McedA SE
AT 325 380 00 1) 45 A% 43 BT TR 0 A0SR B2 AR
FEFE pRNA-3WJ 9K HE PR 2R AR i A RE 18 T Bk
Mced A FE K] (9 Ff 5 4 6 S SUSE % IR siLNA J¥
G, A A R pRNA 40 K SHORL 7 A 45 4% 240 it
R P SR A gl B 8 ) S e 0 ) 45 A% S R AT
AR RICR

i LTk, ARSI IY R pRNA 440K
ORI IT B R SS B A T AT, (AR E e sh Y
SEG K R A T R AT R — 5, AR
Wit — 20X pRNA G4 K BORE7E 7K 3 5 7% 12 D) g 35
A B 1) 1 P o 32 DR R I R Ay 35 PR 4 T
PEAT R A B SE , MM e 2N PUB HE 45 % TR )T
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