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Intratumoral enrichment of gene delivered by oral administration of recombinant attenuated Salmonella

typhimurium in tumor-bearing nude mice
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[Abstract] Objective To observe the distribution and expression of exogenous gene delivered by oral administration of
recombinant attenuated Salmonella typhimurium in nude mouse model carrying human saliva gland adenoid cystic carcinoma.
Methods The attenuated Salmonella typhimurium of green fluorescent protein (GFP) gene expression was constructed by
transfecting prokaryotic and eukaryotic expression plasmid vector into the attenuated Salmonella typhimurium SL7207, and the
recombinant attenuated Salmonella typhimurium SL7207-pUC-GFP for prokaryotic expression and SL7207-pEGFP-N1 for
eukaryotic expression were obtained. The expression stability of GFP gene in the prokaryotic SL.7207-pUC-GFP was tested for
10 times in vitro. The nude mouse models carrying human saliva gland adenoid cystic carcinoma were orally administered with
prokaryotic SL7207-pUC-GFP (0.1 mL,1X10? cfu/mL), and then the distribution of the attenuated Salmonella typhimurium
in the liver, spleen and tumor tissues were assessed by observing GFP expression in SL7207-pUC-GFP clones cultured out of
the tissues homogenate at 24 h, 48 h, 5 d, 10 d, 20 d, and 30 d after oral administration. The nude mouse models were also
orally administered with eukaryotic SL.7207-pEGFP-N1, and the expression of GFP in the liver, spleen and tumor tissues was
observed in frozen tissue sections 5 d later under fluorescence microscope. Results The expression of GFP harbored by the
recombinant attenuated Salmonella typhimurium SL7207-pUC-GFP was not reduced or lost after 10 times of in wvitro
passaging. After the oral administration of prokaryotic SL7207-pUC-GFP, the attenuated Salmonella typhimurium could

survive in the liver, spleen and tumor tissues for a long time, with the clone numbers in tumor tissues being significantly higher
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than those in the liver and spleen tissues at all the time points (P<C0. 05). After oral administration of eukaryotic SL7207-

pEGFP-N1, the expression of GFP was higher in tumor tissues than in the liver and spleen tissues. Conclusion The

recombinant attenuated Salmonella typhimurium can be enriched in human saliva gland adenoid cystic carcinoma cells and

deliver the harbored exogenous gene into the tumor cells for expression, showing a double advantage for gene therapy.
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Fig 1 Photography of green fluorescent protein
expression in recombinant attenuated Salmonella typhimurium
SL7207-pUC-GFP by confocal microscope
Original magnification; X1 000

2.3 WRRAVPREIARFRGEITIAGEZA
AAEARANSAGMELER KEMES 10 REYM
AR S A IR GFP R R 3 3k 5 410 8 LG5 98 Y
I'TH# SL7207-pUC-GFP J51E 24 h.48 h.5 d.10 d.
20 d.30 d B AL FE , B BRNE | S JUE 0 b ggE 2H 250
WEF T LB VAR bt i b5 35, W8S 4 (0, T 7K Ve e
BCCHAT s efu/mL) . 25 5] UL JHF AR i i 41 2047 /0
RO AR MEAS N REROHEAK,
Bifi 5 1R B ) ) A K, ik Jge 2 2 5 6 41 T B0
Frk /b 55 10 KA D2 50 % L 1 H IR L4l S1L7207



SF A LU B A TR /N BT I S L R A TR U D RIS R R N RO L + 385

TR T A B A JEE IO DG IR % ok 9 4 2 359 oK DL & 4 4
PR, il o 60 40 TR 5 R N SR L SR ) S L R
BRSO =95 A o I D5 V8 2 2 o TS S PN & i)
TRV e B S I R 2 20 v ) A A 5 B R R A
HNZ N 22 5 A G it 27 7 L (P<<0. 05) , H g 441
TR T v BRCTE A5 i I 2 ) 25 A SE A X
(P<<0.05, & 2), XU EHAWGERGED A
SL7207-pUC-GFP ek P H A Mg 4 21 50 ) & 4E
PEIF AT E AR AR, [FIBT, R R JS L W5 3
Y —WORAS R W AR BRUSE R o KB = 4,
B2 0 0w B AT FED T o A Oy B R 3k B A —
TRy d

2.4 FWRHEA VIR EARAFRYGED A GG
20 e N E AL xS R R B A O b 23 R A AR ) e WL
BER WK EAZRRNEA W RGEDTE
SL7207-pEGFP-N1 7E & 4p 55 37 3 op AL A 55 5%, 15
UV MZ B MEE T A& W GFP ik, £ B )5 o)
) GFP ANRETEJEAZ A N R IE, M JE K58 10 K
iR A R A 0 B B IR GFP B % KA A A
SL7207-pEGFP-N1 fl 84 S1.7207 %F B8 B, 70 % T
ARG 5 d AbFE 52 56 2H A0 X% HE 20 41 R, BRCH: 9L 0E | /P
FIFE 0 9 2 2 £ K R L 0D B st BB
WL K BRI A R SURT O L PN A DL 305 GFP %6
ik AR R AL LU Y R B B GFPRIA (K3 1

R L2t S17207 BA 1% % AR U L R A0 % M 9 441 241
PIR W GFP ik, 45K R, 0 IR A9 5 20 55 BLAG
FEYD TR AT A LA 1) BOAK 3R 38 HE 0 45 0 R 5 b R
JHCE g LA R v O RER IR Y H SR,
B 1 e 5L TR g

200 r

\}

T

150 f

100 f

N
(=]

Number of clones (cfu-mL")

Days after administration #/d

2 AR OREAREZRGEDITH SL7207-pUC-GFP &
EARER BERNEARPHN S H REFHE

Fig 2 Distribution and survival time of Salmonella typhimurium
in the liver, spleen and tumor tissues in nude mice after
oral administration of recombinant attenuated Salmonella

typhimurium SL7207-pUC-GFP

cfu: Colony-forming unit. There was significantly difference

between the six time points in tumor tissues (P <C0. 05).

* P<C0. 05 vs liver tissues; 2 P<C0. 05 vs spleen tissues. n=

18, x=+s

3 HESAROREABZERGEDITE SL7207-pEGFP-N1 5 d FEF B R MEAL b GFP R Y=

Fig 3 Photography of green fluorescent protein expression in the liver, spleen and tumor tissues in nude mice

after oral administration of the recombinant attenuated Salmonella ty phimurium SL7207-pEGFP-N1 on day 5

A: Liver; B: Spleen; C: Tumor. Original magnification: X100
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