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[ Abstract] The introduction of immune system activation in gene therapy is a promising strategy for cancer.
However, there is still a lack of ideal non-viral gene delivery system that can maintain high gene delivery efficiency
while maintaining immune activation ability. As a member of intestinal probiotics, Lactobacillus reuteri has potential
relevance to cancer progression, and its unique antigens also have potential immunomodulatory activity. We designed
a novel non-viral siRNA delivery system, DMP-Lac, to enhance anti-cancer immunostimulatory properties by
encapsulating Lactobacillus royi lysate using gene delivery vector DMP. The siRNA delivery efficiency of DMP-Lac
nanoparticles prepared is as high as 97.62%. At the same time, DMP-Lac can promote the maturation and activation
of immune cells such as DC and T cells in vitro and in vivo. After adsorption of siRNA targeting immune checkpoint
CD47, DMP-Lac/siCD47 complex can safely inhibit the growth of multiple colon cancer models. In conclusion, our
study developed a novel gene delivery system based on gut probiotic lysate, providing a potential strategy for cancer
immunotherapy.

[ Keywords] siRNA; intestinal probiotics; immunotherapy; CD47

EIREE BRIk

- 10 -


https://jmbr.oajrc.org/

KBTI, B/NE, BB

a2 R A B DN A KL T 25 e e e B IRV T

1 515

Jaer i A2 AN T L3 P A 3R B — K BB
WRIEGET, 45 B & A Bk e = K00 WWiE, thie 4
BREE R B AR EN . ARSI T 45 B T
FEFARVIGR 75 TR, BRI RIS A,
BB IR VR T AR B AL P BE T siRNA 1)
BPRRIT RS B ia T B —, syt
P T N A0 SR T A O R R R AR
EIR SiRNA 1545 B s o 1R IT #2030, B4R
P ERIT AR .

JIIRE G 2 VR T A — I O G S SR 4T
IR 7% . SFARL TSR T AR, R
RS LR, T2 Sl R, WK HPUMIR e e
(31, PR v A a0 0 5 A ool P 1 35 IR B0 BT 1
FEDRRIATT N o BT R R | R R gm iR S5 T R,
FEPRA T AT LU I A& 38 760 T PEAZ IR R IE BE T UR
(41, [RIENE, TGRS A s 35 R 0k el T T
B RURE R B AL 5, AR 0T DS 31 G002 ) A FH
DR, 6T i B 2 DR YR 7 AT LAAS) g P Jeg 72 2 [
TR I AR

SIRNA SR SN IS AL T 1) 76 B 1k,
SCILA AL, 2 siRNA 259 ek, H Al g
SIRNA J& RGO 90 B TP e T it — D4 i
FAB IR TR E A A ek
BRI SR SRR DA I L SR AL B A S IRVR T 3
o L b, TG RBURL I A R AN 2R B RS
Wik, ENREREMIRITE ). 50, AT 5
PERERVATT R UL, 340 75 EE R B AR 1Y) S 2 I A
SRS, FEERZR ALK 5] N BRI T B 48 .

Jir T8 2 A= B A B30T A 90 R S E 1R % VR T
RYE T s I . B FCFLAT B8 A2 il 25 A B 11
— 5, B R B b R A A PR A AR S R AE
FAMAEF , FERSRENE L M oh 22 W 55 e o HLoA S Sk
(5T, e I ST B, e AT DA b e 40 A B 7 ) 7
A, HIREAIEC, AT, BT RAeEE, Bk
i FH A B AT R S VR T R AN ERAR . T HL H AT A
B REIR T UK B A B — PR gy, YR AL R
W AN A8 o BT DAFRATT G FEASE FH 40 v 2, | T4 R
HRA 2 FH D G, VAR B A& %
PG AR B 8 e .

P12 wir H BH B 7 A8 5t DOTAP il mPEG-mPCL

-1l -

HAHBE L T FHE TR DMP, 2RI T— &
GV KA IR BRI I B R T 9 TEARIF A,
PATRZ R AT R 2R G 72 DMP 5 48, il
& 7T 2R LR LI F AR DMP-Lac. 3540
] siCD47R J5155] DMP-Lac/siCD47 E &40, Al
HEMZE AV AT S e i), 39 e % o £
AT, BATEIE— 5T DMP-Lac #4113 X
fEiEB e IR G RIBRE 1, VI ZE BT S s
e R A R hue Re ) M2 e

2 MRS E%

2.1 mhe & A5 4h

CT26. HEK293T 4l § ATCC. i 4niul
TEE 10%f6 2F 1175 (FBS D) DMEM K577 L B 7%
Balb/c /MoK B AL 5 HFK AEHE ARG R A FH R A
Al (b, ED o A /D RS IE Y R A
WS RSB L (DY R 5 SE8s 5h P ta
A AR HERERIRE) a3 kT .

22 A KL KA

I8 O v s T RE ) A BB ECFL AT B 2 AR )
(1000MPa,60 73%1) . ¥ DOTAP F1 mPEG-PCL2K
ARAE A ek, RG24 45 /7B LA —
AT BRI RS T R e T I A 45°CTY
TR IRAAM R T, BRI .

N T RAE DMP-Lac 4K R mvEm, i
ZetaSizerNanoZS (MalvernInstruments A R A&, &
&) %+ DMP Fl DMP-Lac fJRF 434 fl ¢ BALHEAT
T, 75 S BT S 5% R A TSR AT
N7 Pl DMP-Lac 454 siRNA [JfES, FRAT3ET
TR I A R

23 FLREE

VERE b [ 5, R, il F 485 o SRV I VAR
M 2L Gei getty 5 43%p . 8 )5 A 5 4U8E ( Olympus,Japan)
W& e 1% 77 (1 2 IQFLAT B s L R i g (et
.o

2.4 RIS E R ) R AR

M Balb/c FI5E AR B WA B AN, P04
WO AR AL A s R R 2 I B R R A
A 20ngGM-CSF/mL )58 41577 3 iS5 DC. 6 K
Ji, ¥ DC #T 6 LIk, X505 DMP. Lac
8¢ DMP-Lac. 48h &, it=N40EAK N DC F CD8O
Al CD86 fIFKIE .



KBTI, B/NE, BB

a2 R A B DN A KL T 25 e e e B IRV T

N T WS DMP-Lac % T 20 e, AT
¥ DC 5 T ifttsigs. & LidJrikf DC 3
6 FLIBUE IS 540, [RIINF73-50 i\ DMP. Lac
8 DMP-Lac. 48h j& UL =C4H BOARKSIN T 40 B v
T2 B

2.5 BRARAP I

N T 5T DMP-Lac {47 siRNA %52 RNA Jgf§
R IIRE ST, BATEAR sINC B, DMP-Lac/siNC 5 RNA
MEE . 78 37°CIEEARINIEE, MA+ Zhikkmm
FREN (0.24mg/mL) 7£ 70°C FIFHE 10 408h. £ 1%

(wiv) BIgREE: B 120V R HELUK 15 2081, MEL%

o

2.6 ZAMHR

N T AL 4% ¥ DMP-Lac FIZ0 a1, AT
293T M HSEAIT 96 FLA . 24 /Mo, 2
B BEVR () DMP-Lac. DMP E{ PEI25K (—Flig 4>
PRUEFEYLH]D AbEE 24 /B, SRIGH MTT ¥4 Hr 4
Wi 776

2.7 RIS

¥ CT26 Fi T 24 fLART, HEELE 10%FBS K
DMEM #5723 HNAF ME ) DMEM K: 775, 48
5, # 1pg i Cyanine3 #71CH] siRNA 5 DMP-Lac
IEERINEEY, BESWEMB A 4 /NS,
BRI NS 10%FBS HIki 3%, 37°CH¥E 24h
J& » AR PR S A AR IR R, A O A AR

2.8 W AAE R RSB HUHI AT

CT26 #HffhT 24 fLIRP G, MHAR SiE
B RHNHIFIALEE 1he BEHEE IR, ] DMP-Lac #44%
1pgCY3-siRNA. 24h J5 18 FH 2% 2. B WL 8¢ 5 4H e
Jeige, B AR A% JL k3 . AL HE M-
B-CD. Genistein. CPZ. FilipinllIfl Amiloride.

2.9 FHApEEA

¥ CT26 ZHH (2.5x10%) = ES T MEPE Balb/c
IR EB 3 RABNRBENL N 4 4, o I
4 #Eh K (NS) . DMP-Lac . DMP-Lac/siNC

(10pgsiNC) . DMP-Lac/siCD47 (10ugsiCD47) .

RERWEIMN R E . EEE 12 K, XN REET % 5%
AETE, 0 H R AT I FIPR 2

2.10 R4 8L E M

W /N BRI IR 2R DL R 2 BB B AR R b [

- 12-

E AR ) RS, AT B A KA AR B
FHBE Wy 98 P O R A B S R S5, A CD3I
(1:50,Abcam) . TNF-o (1:200,Abcam) #1 CD47
(1:50,Abcam) HEATAH LU EJe 0. 1 kil i ed 48
M., FRAMEA T TUNELkit (Promega) X f
W) AT Bt
2.11 ity ar
B MR ¢ I B X T ZE T
(ANOVA) . A Hdfs & SR EFREZ (SD) .
3 &R
3.1 DMP-Lac/siRNA 2 &489 %) & 5 & i
AR IS — R = R AE . B ERER RS
PRI B R, =2 IR et g SRR WA 7R AT,
B DL A B e P 55 8, SRR G R 21 £, IE
AR R (B 1A o BB g, AT
%25 DMP Il DMP-Lac #5 2 [JE1, J£H DMP-Lac
MEAINT (B I1B) o R, DR SORLEEAC 2
YRR Zeta AU 1C FIE 1D B, 3
B2 5 T %) DMP-Lac [R5 % DMP 1K,
FLAE FRAIC o 452 T 0K, FRATA 7T T DMP-Lac 454 siRNA
IRET. W 1E Fin, 24 siRNA/DMP-Lac LA
F| 1:60 I}, siRNA HEEAH 8 2406 Bk, 34T
IEHE 1:60 W ELEIREAT f5 22 F0 9T . RATEH MTT %
frill 7 DMP-Lac 44K A% F 40 B 8514 - DMP Fil DMP-
Lac [1] 1C50 3J>800pg/mL, izt 7 T PEI25K (<75ug/mL)
(E 1F) . iXF ] DMP-Lac [ #1421 T PEI25K.
MRPEBEOR Y SLI8, P 1G AR, # siRNA # RNA
A IE [ A# . 4R1T, DMP-Lac/siRNA ZHAEALTE 4 /)
B JE 398 T W 4677, XK B DMP-Lac AT BAyg />
siRNA HIBFfE. Rk, 3EF BiR R, BATRIhH%
T RE % siRNA [1) DMP-Lac 9K 0FL .
3.2 DMP-Lac/siRNA 5 &4k 9 4% 4 R 4w i 4%
BUHL A
9 7KL DMP-Lac i$i% siRNA [IEEST, FRATT
fE CT26 bibAT TR Uesn, 1R e Bies T g
#] DMP-Lac/CY3-siRNA & &4)5 PEI25K Al DMP
HA R IR (K 2A) o #E—5ial
WA A3 M7 7%, DMP-Lac/siRNA #4305 97.62%
(K 2B filE 20) o ixuegh LR H], DMP-Lac H %
TN — o B AL IR A5 B 244k
AW 58 7 DMP-Lac 44K B0k 41 o 45



KBTI, B/NE, BB

a2 R A B DAL T 25 s e e B IRV T

HOHLH] . FH LR A AL (GEER B R T A
BIRRMHE /NG EANFHRINFER, FRKEFH
fIEMRAER, SARMH Mg RN SR A EE
., HEE-B-IHIEMHIIR A A TIERD Bk
PRAAN S, K 3A FoR, SOGRMET, HE-B-I
BRSSP W AR K R 2H A 21 58 0 55 TR b 3
Ho sh, K 3B MR R iR, HEE B-H
RIVKE R L8 2R 1) 52 mi B oK o DRLUEL, FRATTAR A Fi 6 2R
KW, REN SN EERAENIE R R E TR
KEEH-

3.3 DMP-Lac # %0z & #8 7

FATHSL T DMP-Lac GKRURLE 75 BEA 2]

A B
. - e
\ -
&, 2
-
Before lysis After lysis
c D
DMP w— DMP-Lac
50
g40 40
1) B
kS 2
£
210 10
0 [
1 10 100 1000 e Temiin
Size (d.nm)
E
naked DMP-Lac:siRNA(w/w)

siRNA

1:45

1:50 1:55 1:60

naked
siRNA

siRNA+RNase (h)

WS R BATE Je N AR N 435 BMDC, H %
FHHARICH) DMP-Lac 49K AL EE BMDC24 /M o
W 4A Fron, fEEFIRMEE T, RATIEE] DMP-
Lac (ZL0155) S4UME (SG055) A RKILE
i1, B DMP-Lac 1] LI &445 A DC %24k #2 T K,
TAME A AR AT 33— DI UE DMP-Lac X
DC sz, HETTLAE H, Lac 2051 DMP-Lac
) DC R AT HIIEE] 93.91%F1 90.68%, 1t AHZL
FEVE NP AT LA 255 DMP 44K S50 114 692 )
WiRe 1. WK 4B s, FATEAL 77X T 20 R
YEH . SxHEZR DMP HMILL, AMEHEINSS
w3 BT T 40EARIE 73 CD69 [HIFRIA.

DMP-Lac
DMP s DMP-Lac
120000 60
100000 s
Ea
2 80000 =
) ]
g 60000 =
£ 40000 ﬁzo
20000 | 'ﬁ
0 0 — - @ ’
Apparent Zeta Potential (mV) DMP  DMP-Lac
F 15
PEI DMP -« DMP-Lac
g
> 10 *\‘i——-—j___ . 1
z L B Sy
©
- . e e e
©
5]

0

T T T T T T T T
0 75 150 200 300 400 600 800
Concentration (pg/mL)

DMP-Lac/siRNA+RNase (h)

0.16 0.5 1 2 4

B 1| DMP-Lac RUHI&FRIE.
RIESTEBEEEE (FER:100nm) .
293T HRERY ST .

(A) ZREAFERARBYNEZRELRESER GER:10um)

(C) DMP #1 DMP-Lac BIRIR K /NFI Zeta BB
(G) DMP-Lac 454 siRNA BEBRER KT

(B) DMP # DMP-Lac
(D) PEI25K. DMP F1 DMP-Lac ¥t
(H) Bz k4 DMP-Lac 57> RNA B siRNA

HIPERR -
- 13-



K277, BRNE, BEk AR AR g b T 45 e s R R IT
A pEisk P ' B C 1007 B
% i g BN e 8 Fl
: L e g o B ; £, 93.16% _g
‘ o, TRV Uppe z 250 1
E I o memy 20 8 ¢ 90.12% 3
. g
o 90.43% 3
- % w
; ' m* w® o’ @ E
L) PEH =0 4 L
= & £ s
PEI26K == DMP mm DMP-Lac & T

Q

B2 RHMNERAR. (A) PEI25SK. DMP 1 DMP-Lac $8% CT26 4BE/ERIZE B % (EER:100um) . (B) CT26 AfE L
DMP-Lac/siRNA 3R ARRAMAR S . (C) CT26 ZAA_E DMP-Lac/siRNA 3532 AR MR 547

A Untreated mB-CD Chlorpromazine Amiloride Filipin 111 Genistein

3k k k ok
% %k %k

*_T‘*‘

=]
o
1

[=2]
[=]
L

transfection efficiency (%)
n ~
o o
1 L

o
L

#\&
\)Q's

P
& S
SR
&S

d@

"
-
'

E 3 BEHLEIE. (A) HIEIFIAEE CT26 4ABEXT DMP-Lac/siRNA IBERIREE GRS . (BEBHIR:50um) . (B) i
FIFIAIRE CT26 4ARE%T DMP-Lac/siRNA fRERERARNAMA 4 (F*+p<0.001, ****p<0.0001) .

A ¥ i B
Merge DMP-Lac DiO Hochest NS i ez DMPLsc 3,
a o @k | FA] ) E;
> LaEr
NS DMP lac  DMPlac .+ [ s NS omP Lsc  DMPlac £
g7 L E 3= " {. ) | s  — 1
8.0 | s w e x w BE° AR g ooy g H
5 - . e o 4 g5 " | i | B g
; ; ﬁ i: ‘ ‘ g
coso M cos ey
c Lymph Node Spleen
NS DMP Lac DMP-Lac . __Ns _ DMP  lac _DMP-Lac e
’ . . — " i i i "
e o e e i1 | ekt | |
coso § > s ]
80 gy = = e § baam Hras Lram e =
e - g ] LR TR e - o
- : 3 5 ]
e Leean e § g il
> : > £l
8 . : ¢ = H] ; 95 2o sose
T @ e > s H T & & "
s bt M b 4 = E g
a‘ o1 sl sz e g ‘ 3 S I R B I i |
8; - o4 - g r 8 - | 3 - A -
> 8.

r4
7]
=}
=
o

. Lac I DMP-Lac

E 4 DMP-Lac BiE®RZ. (A) BMDC X} DMP-Lac FIIFERAIZT ISR (4HfEtR) , REWRK (HpafE) , 48Kk

(DMP-Laca-Sf8)  (LEffIR:20pm) ; BMDC & CD11C+, CD80+. CD86+FiAMIZIHEIE (*+%p<0.001) . (B) T4

Bfich CD3. CD69 RS ITEHRE; MBS NK MRS IR (*+%p<0.001, ***+p<0.0001) . (C) EEGAESTE
WMELEFMERE S DC. T 4888, NK ZBRERIZET 8B (*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001) .

14 -



KETF, e, Bk

A T R AR B R AN KR ] T 45 W e S BE B R IR ) 7

T #E— 35U DMP-Lac #1495 2 4805 1 H
TATT /N BRIEAT G V8 LA 5 DMP-Lac 49K ki
HATHRARE T . WK 4C fos, fEMRELLSH, DMP-
Lac 1 CD11C. CDS80 F1 CD86 {34 nsE A, %
B DMP-Lac B %S DC BEIRE . KT T 41
Ha, 255 B8 DMP-Lac A AR EAL, (2 3E CD69
MERIE . HAh, FRATEEL T NK IR, A
WZ] NK 4HM 340, 228 DMP-Lac AJ BL55 NK
S S5 4R o AHRLHIL, 7 A A R 0 B SR AL B R
HRHE CD8O. CD86 {145, DMP-Lac Hll ¥ Fu s )
RBCE I . CD69+ T 44 2 3R I T 4 i % 1h
At %, DMP-Lac 411 NK 407K Ft 2 30 T+

3.4 DMP-Lac/siCD47 £ &4 4k 1 A 3 &) 25

NS

DMP-Lag

OMPLacks COT  DMP-LacisiNG

&l 5 DMP-Lac/siCD47 8 ATERAAIFI CT26 AERzEERERAE K.
(B) NS £H. DMP-Lac 2. DMP-Lac/siNC 2B DMP-Lac/siCD47 2HEIF

Lac/siCD47 (10ug) ¢BRFMHEIEHEZENEIE.

DMIF LacicDd7

TENGRE AR e, A8 I R s v E S 72 T DMP-
Lac/siCD47 EEMNIGITE 1. /NRIEHBOCEE
7 (I 5A) , DMP-Lac fl DMP-Lac/siNC JHE 4E
2% CT26 Rk fE, DMP-Lac/siCD47 & &WIHiH
SRR, BN D . BhAh, G 5B s, i
e P10 B B R e 25 1 50 R e 3, 871 T DMP-
Lac 5 CD47 ZERIVTERI R FEIVE . BEJS, T4
IHC A TUNEL SEERHF 78 7 I 43 (& SDD .
S5, DMP-Lac RJ LAAG 2500k Iegg i A8 i T ik
AL IR IR BB IR 718 43 , DMP-Lac/siCD47 24
YITERAK CD47 Rik 5, nlE— BN TNF-a [/~
A (R A LG T, IR AR K. BkAh, HE
IrHT R EESEE A PR AR (K 50,
IEW] 7 DMP-Lac/siCD47 2 &Yk N 2241t

OMP-Lat

DKP-LacisiC0A7  DMP-LaENG

(A) NS\ DMP-Lac, DMP-Lac/siNC F1 DMP-

YMEES; SEREIRMESET THMES; SERNMEEINEIE (4p<0.05, **p<0.01, **p<0.001,

#EEEp<0.0001) o (C) EZEPE#E HE 774 (EEHIR:100)

4 +ig

KA KT —MZ a9k E S5 DMP-
Lac/siCD47, 3t o I 428 I 25 R ek 55 992 1 1l v
ST E . SIS REK B, DMP-Lac & —FiH 2
(G BERGR],  [RIET IR AT DK siRNA 38325 2] 8 4

-15-

(D) MpESRELRL > Hr; TUNEL o4 (BEBIR:50pm) .

e AW T S B 155 S B A i 41
R B AT 4Tk

GuBEIR YT R I BRI A0 e B SN, A
H PR T IR AL N S B iR T AT B KRR R AR R
7R, el B — RS & 3 AT 5 SR iR T AR



KBTI, B/NE, BB

a2 R A B DN A KL T 25 e e e B IRV T

EMFB, BT . Ak, Dharmapuri,S
K B2 FLIEAT CEA R HER2 BH 1 4 e i3k 47 3
RIYG Y7 BRI SR A TLR7 #3057 S IFNa, $2m%
PJ7 34181, Finocchiaro %1% 4 IL-2 1 GMCSF {EN
PeFi), 3 a8 B R R 256 7T SR A FR I RUREL. 4R
M, B Al F T BOK 22 2 1 B 184 in o 2% 1 77
JRY 5 X ARAS 1) 2% R RL P AN AT ek S AR 1R B g . — B
7 LA T BB K, AHIF 78 B X 3k
S, Y5 IR R it # 3 k DMP,
3L B Sy R B8 - 41 S50 3K B, DMP-Lac
TEWN DC RS FRIRE, S T guM g
o YL, DMP-Lac 788 AR b
HI IR 37.57%. DMP-Lac [N %1535
DMP &L TG, W] LUK 2 R L7400, 2
o GKIIURLLE [ 250, 20 2R T L 3
T LK 15 5] DMP-Lac. X T 40 B 2L K.,
DMP & 48 0] DL s K pioRg 2 20BE e 11, LR
(RIS VESR AL OR TP, Bk St e R A PR AT R )
—J5 T, B TR B LA B A B H AT PR 1)
VNS YE, I R IR 2 R IR EERR B A R
YOS Z P A . SR R R AR A R K
FUAT TR 40 B AT R B DASRE vy e PR [RIB, am]
DA R 50 2 (1 AL s, SE25 5 S P A0 A, 78
I3 R A5 B R o DRI, AT 50 A A Y 2 A
LT B 220 A1 DMP 3 R 3844 2 B2 5 R
JIF R P4 G 28 00 1) 55 e 200 L 11 9792 Jo e PR AR AR
oI5 F G0 S SR FRAIS, T TR S 2 41 0
FVRTT PIAREREAT) 2 S 16y I — R kik . BT FE A IR
RUERHT T K ERIFIT. Hu & ALEfF PUE I0E &
AR CpG 2H i B IR I, 3dik T 1A 1% B
JRER () Spaml JE[A], FEfFEMIEAHARANERT, (2t
MR, B EPUMRERE, Chen,S 8K T
—FRERTEAL I DOX R 2448 K Wik 3i%1% PD-L1 )
SIRNA, 175 ¢ Jil J8 200 A 1) T 0 300 3 G 2 41 010
Wang, T Z3ET T— M358, siANRIL IR AWK
WAL, DA 3RS i R T AN ok R g HE 021, BARIX
SERIT 7L ARAE — e R IR R T s ], (H
AR DA T 3 5 2 BEL BT S 2 1 1) R 2 R (1)
P [F) AT DORH R ST 3R S s B —ASE K. AT T3k
7 R A 5 CDAT MERIRITHE AL, siCD47 A LA
i & DMP-Lac FISGEAE T, 8096 40 M B8 25 5) 1 1501

- 16 -

R . TEMEIEEARA R, 7E DMP-Lac J&ZZ M8
B RIHERE I, siCD47 BN ATk — i) e i3t
&, 42.87%. FATNAFLEHIEGOKR T S PRI PT
Ji 98 20 TR AT i 5 458 2R G0 IS R0 S 25 3 1)
[E4F i 5% . /£ DMP-Lac/siD47 £ &%+, DMP-Lac
KRR G FIGR BIERT, 1fT siCD47 FHIT T SIRP-
o/CD47 i, $m iR A i e e ik, %
554 DMP-Lac 554 1) 595 41 Hu i % .
FlFAR rBEEMFBAAEENZAR

S5 3CH

XiY, Xu P. Global colorectal cancer burden in 2020 and
projections to 2040 [J]. Transl Oncol, 2021, 14(10): 101174.

[2] Bulcha J T, Wang Y, Ma H, et al. Viral vector platforms
within the gene therapy landscape [J]. Signal Transduct

Target Ther, 2021, 6(1): 53.

[3] Shields C W t, Wang L L, Evans M A, et al. Materials for

Immunotherapy [J]. Adv Mater, 2020, 32(13): €1901633.

[4] Gutierrez A A, Lemoine N R, Sikora K. Gene therapy for

cancer [J]. Lancet, 1992, 339(8795): 715-21.

[5] Mu Q, Tavella V J, Luo X M. Role of Lactobacillus reuteri
in Human Health and Diseases [J]. Front Microbiol, 2018,

9: 757.

[6] Bell HN, Rebernick R J, Goyert J, et al. Reuterin in the
healthy gut microbiome suppresses colorectal cancer
growth through altering redox balance [J]. Cancer Cell,

2022, 40(2): 185-200 e6.

[7] Zhang N, Wang J, Foiret J, et al. Synergies between
therapeutic ultrasound, gene therapy and immunotherapy in
cancer treatment [J]. Adv Drug Deliv Rev, 2021, 178:

113906.

[8] Dharmapuri S, Aurisicchio L, Neuner P, et al. An oral TLR7
agonist is a potent adjuvant of DNA vaccination in
transgenic mouse tumor models [J]. Cancer Gene Ther,

2009, 16(5): 462-72.

[9] Finocchiaro L M, Glikin G C. Cytokine-enhanced vaccine
and suicide gene therapy as surgery adjuvant treatments for
spontaneous canine melanoma [J]. Gene Ther, 2008, 15(4):

267-76.



KBTI, B/NE, BB

a2 R A B DN A KL T 25 e e e B IRV T

[10]

[11]

[12]

HuY, Lin L, Chen J, et al. Synergistic tumor immunological
strategy by combining tumor nanovaccine with gene-
mediated extracellular matrix scavenger [J]. Biomaterials,

2020, 252: 120114.

Chen S, Li D, Du X, et al. Carrier-free nanoassembly of
doxorubicin prodrug and siRNA for combinationally
inducing immunogenic cell death and reversing

immunosuppression [J]. Nano Today, 2020, 35.

Wang T, Li P, Wan T, et al. TIGIT/PVR and LncRNA

-17 -

ANRIL dual-targetable PAMAM polymeric nanoparticles
efficiently inhibited the hepatoma carcinoma by
combination of immunotherapy and gene therapy [J]. J

Drug Target, 2021, 29(7): 783-91.

FRALE B : ©2024 1B 5T BERBUNFIT 5 L (OAIRC)
BT o A EEIZIBIRILZE L3RR .

http://creativecommons.org/licenses/by/4.0/



	1 前言
	2 材料与方法
	2.1 细胞系和动物
	2.2 纳米颗粒的制备与表征
	2.3 革兰氏染色
	2.4 体外免疫激活能力的研究
	2.5 酶保护实验
	2.6 安全性研究
	2.7 体外转染
	2.8 内吞作用及转运机制分析
	2.9 动物模型
	2.10 免疫组织化学分析
	2.11 统计分析

	3 结果
	3.1 DMP-Lac/siRNA复合物的制备与表征
	3.2 DMP-Lac/siRNA复合物体外转染及细胞摄取机制
	3.3 DMP-Lac的免疫激活能力
	3.4 DMP-Lac/siCD47复合物在体内有效抑制结肠癌

	4 讨论
	利益冲突 所有作者均声明不存在利益冲突

