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1

1.1
1.1.1 Escherichia coli DH5a
pMD-PTEN "

BL21 DE3 /pET-

PTEN c¢DNA
PTEN
PTEN
Bifidobacterium longum 1.17
pMDI18-T TaKaRa
DH5« LB
MRS 37°C
80% N, 10% CO, 10% H,
1.1.2
Pyrobest DNA

T4 DNA
ADNA/EcoT 14 Marker dNTP
TaKaRa
Qiagen

Sangon

QIAprep Spin

PTEN
HRP
Novagen Amresco
Amersham

6~8

SCXK

2002-0001

DNA Sangon
1.2
DNA MH
3 pMB1
1~105 !
hup
113bp HU ?
4 2
5'-CATATGGAATTCGGATCC
CTCGAGCG-3" 26bp 48
45 ~ 61nt 15 ~ 21nt
Oligo 6.0

1.3 MH PCR -
pMB-HU
MH 1~
16 PCR 650bp MH1
50pL 10 x Pyrobest Buffer 5pL. dNTP
10mmol/L each 1pL 1 16 10pmol/L
1pL 2 15 5pmol/L 1pL 3

14 2.5pmol/L 1pL 4 ~ 13
1.25pmol/L 1pLl. Pyrobest DNA S5U/pL.
1L 27pl. ddH,0 17 ~ 32
33~ 48 PCR 664bp
MH2  612bp MH3 PCR

94°C 40s 50°C 30s 72°C 60s 25
72°C 10min
3  PCR
pMD18-T PCR
3

pMD-MHI pMD-MH2 ~ pMD-MH3
1 1617 32 33 48

pMD-MH1 pMD-MH2  pMD-MH3 PCR
MH1 MH2  MH3 3
PCR 10 x Pyrobest Buffer SpL
dNTP  10mmol/L. 1pL 1 48 10pmol/L
IuL 3 2.5pmol/L 1pL Pyrobest
DNA SU/pl 1pl 38uL ddH,0
94°C 60s 52°C 45s 72°C 3min 25 72C
10min PCR
pMDI18-T PCR 5
14 pMB-HU
CaCl, DHS5«
pMB-HU DH5a
100p.g/mL L17 MRS
40mL 4°C
10% 3 400pL 10%
S0pL 1.0x 10° ~2.0x 10°CFU  5ul
1.0 ~ 1.5pg
Smin Bio-Rad USA 2.0kV
25uF 200Q 4.5ms ImL
MRS 37°C Sh
30pg/mL MRS 37°C
72h
1.5
QIAprep Spin
DHS5«a L17
30mg/ml. 37C 40min
pMB-HU
L17 25
2
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1.4 15 1.6 pMB-HU-PTEN
PCR PTEN cDNA pMD-PTEN1
L17 L17 Nde | Xho 1 1.2kb
10 PTEN cDNA
pMB-HU DH5a
1 48 PCR
Table 1 The sequences of 48 long oligonucleotide primers pMB-HU-PTEN

with mutual overlaps

No. Long oligonucleotide sequences 5" -3’ PTE
CIGAQOGCACGOGAACGOCA TCOGGTTCATUGTUGOCCACITAGICINGG TC 1.7 N

1
2 GTGAGGCAGAGCCAGTTGGOGTOOGTTIAGGACCAGAA GAAGGGGTTACOGOG Western blot
3 CITOCOCAATGGOGC COOGGGOCTCAGCCIGOGGAACGOGCAGOGGACGUGACG

4 GIOGOCTGOGCCICCCGAGTCIBOCGAGICT TIGCAGGCACICACCGGAGGTCAG pMB-HU-PTEN L17
5 GAGIGGOCIUCAGGCGGOUGAACAGGTCAGGGAGGCIUGCGCATAGGTGAGOGGE 30Hg/ mL MRS 37°C
6 (GINIGCACIUGO0G CACCICTTOGCOGACTTOOGGCAGGTUGOCGAAAAGCACG . .
7 AGOGCCITTIOGIGCAGGATGTGCIGGGCTOGGTICAGC GACGCITOGCIGEGE, 36 ~48h  4000r/min 15min 4%C

8 CIGOGAAGOGACOCGACTTTAIAGACTGAACCAAGGGCGC. ATAAACAAGTGACATG 20 SDS-PAGE
9 TUTIGITCACIGIAC AASACGATGDIGCIGIAGCCAT  GIOCGATGAGIATTC 5
10 CAGGCIACICATAAG (GTUGGCIGCGAACICGACAGOGCGIGCAAGCITOCGACC %

11 AGGITUGAAGGCIGGTGGCIGOOCGAACGOOCGCIGTGCTGOGACGACGACIACT PTEN 1:1500 4°C 2h
12 (GCIGCIGCIGATGA GGGOCGACGTGOOGICCTOGCGCGGCIGOGAGAGITIAC

1B CGACGOGCICAAATG CAAGCACATCGAGGCGAACCOCGOC GOGCIGGIGAACACG 3 IgG HRP 1:3000

4 (GOGACCACTTGIGCTAGCACCACCTGTAGCTGCTGAGCT TGOGGTTOOGCTACC 90min 3 DAB
15 AGGOCAAGGOGAIGG (CCIGIGGGAGCACGAGGGCATGOG GOCGAACTGGATUGE MB-HU

16 CGGCITGACCIAGOGCCTCTTGG0C0GGT TGOOOGTGOGAGTGOGOOUGACOCAC PRI

17 CAOGCTCAGGOGGGCTGGGTGCICACCTTTU0GGTGCOCAGAACOGATCTGGOGAGICIC PTEN BL21
18 TAGACCGUGCAGAG TTCGGCAACTTUGAGGACGIGCGGIGGIGOCIOCCIGACGE

19 CAGGGAGGGACIGOGO0GCICCIGOGACGCOCACAIGGGC T TOGGGACTICIG DE3 /pET-PTEN

2 AMAGOCCIGAAGAC TACTTCTTGGGGCICGIAGGOCGCA (COGCAGCCIGIAGT 1.8 PTEN
GGGCGTUGGACATCA TAGAGIGGGACACCTACGACCTGGA ACAGCTUGTGCAGTC
TGIOGACCACGICAGCGAGGTUCT TGIGO0CCIGIAGGGC.GOGCAGIUGACCITC
(COGICAGCTGGAAGOGCACCAAGCGOGO00GCACGCAGGGECIGOGACCCAACT
(CGACCCIGOGTTGACGTGOGAGAAGCTGTTOOGCGOGTCGACOCGATGGUGAT
GCIOGOCIACOGCTA (GTTOCGG0CCCTGO0GACOCTICGGAGGOCAGCAGOGAG
CIUCGGIOGIOGCICOGIAACGOGGATAIGCAGCGCAGOGT GGACGGIGCITGAGT
(CIGCCACGAACICAACGTCICGCIGITOCCCGATGOGCT GCACGOGCGIGAGGT ;
(GIGOGOGCACICCAGCITCIGIAGOGGTTCIUGIAGGT GITTIACCIAGCAGIGG 0.5mL 2x107/mL 5~7d
CAAATGGATUGTCACC (GCAGCOCCATGIGGOGOGACGGTG CCATTGCCAACGCAG 10d 3 20
GGIMACGGITGOGICGGIGIAMGIAGCGGINGGTTAGGCG TCCICCIGIGITIGT

ACGAGGACACAAACACGGTGAGAACAAATATCAGCAGGIC. ATGAAGGAGGCACIG 0.4mL PBS 10d 15d 20d
TACITOCTOOGTGACCITACCATTOCTGCTGAAA CTCCTTCTTCGOGGGCCACAG 1 L17  L17/pMB-HU-PTEN
GAGGAAGAAGOGOCOGGTGTCIGCACGIGAATTAGCIGAAGCATAC. GGOGICICCACGOGC

(CGCAGAGGTCCGOGTOGIMGTCITGACCCACCGTTACTT CGOGCICCIAAGCT PBS 3 L17 L17/pMB-HU-PTEN
GOGOGAGGATTCGATTGATGAACAAGCCGCTATGOGOGA AGCAGTOCGCICATA PBS 2.0x 10°/mL

TCGICAGGOGAGIAT AGIGCIACTGCTOCOGGIIGINGG. GGCGICIGGOGGCIC. 0. 4mL 21d
(CGCAGACOGOOGAGCATTICAACATGAGOCAGGGTGONG TGOGTCAACGCIGE -4m
ACGCAGTTGOGACGATGICO0GAGCGTTOCTCGOGCTOCIGCIOOGO0GCCTCITIAG

GGOGGCGGAGAAAIC GAAGCATCTACOOGCCGAGATTC CACIGTTUGACIGACG

GIGACAAGCIGACIGCGATTTOCAACAGGGTTTIOOGCITGOGIUGTCGAGGGAG

(GCAGCACCIOCCICGOCTTGCGOCTTTTROCICT TOCAT CGGCCTTOGGCACIC, / x 100% t
GOOGGAAGOOGIGAGOCCAACAACGAGGTUGOGGCGITOOGCOO0CIONG

CAGGGOGOGGGAGCCTBOCCCCITGGATTCIGI. CAXIOCGICIAGCITG 2

GITAGGCAGATCGAAC GAATGGAAGCTAAACTACCIACA. CITTTGGGAATAITT
GAAAACCCTINIAAA ACGOGGGTTTIOGCAGAAACATGOGCIAGT
CITIGIAGCOGATCA TAGTAACTACIGIT GIACCTGATICGTITIC
CATGGACIAAGCAAAAG TGCTTGTOOCCTGACCCAAGAAGGATGC
cm;cmmma;mmqmmmmmm‘xmm 4 PCR 3 MHI M2
Note underlined letters at 5"and 3" end of all primers 3’ for No. 1 primer and 5’

for No. 48 primer indicate the part of mutual overlaps between primers and the bold MH3 650bp 664bp 612bp
underlined letters at No. 16 No. 17 No. 32 and No. 33 indicate the longer mutual
overlaps between primers. pMD—MH] pMD-MH2 pMD-MH3

BRBBRBEERRRBRR

@2

B8 BYRRRBE

ESY

2.1 pMB-HU

Eak&kEH6

PCR L ~1881hn
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pMB1 HU
pMD 18-T 5

pMB-HU
DH5a
100p.g/ml. pMB-HU

L17 30pg/ml

30pg/mL MRS

2.2 pMB-HU
DH5a
15 25 PCR

25
1 PCR

pMB-HU L17

DHS5«a
L17 25

25
1 L17

10

2.3 pMB-HU-PTEN
pMD-PTEN  Nde |
pMB-HU
PTEN
PTEN

Xho 1

c¢DNA
GenBank
pMB-HU-PTEN
L17
2.4 PTEN

1212bp
093051

Western blot
pMB-HU-PTEN
48h Western blot
1 55kDa
PTEN BI21 DE3
pMB-HU

L17 1 PTEN

L17 pMB-HU-
PTEN L17 5 Western blot
1 L17
1 2 3 45 M ki

— 74

— i},

55kDa—w -“
— 30
1 pMB-HU-PTEN L17
Western blot

Fig.1 ~ Western blot analysis of expressed recombinant protein in L17/
pMB-HU-PTEN. 1. Total protein of L17 cultured 48h 2.Total protein of
L17/pMB-HU cultured 48h 3.Total protein of L17/pMB-HU- PTEN
cultured 48h 4.Total protein of L17/ pMB-HU-PTEN cultured 48h after 5
generations 5.Total protein of BL21 DE3 /pET-PTEN induced 4h by

IPTG M. Protein molecular weight marker.

2.5 PTEN L17
L17
L17/pMB-HU-PTEN
L17/pMB-HU-PTEN

PBS P <0.01
57.55% L17 18.87% 2
PTEN
PTEN

2

Table 2 Inhibition of engineered B. longum in mice solid tumor

Groups Average weight of tumors g  Inhibitory ratio %
PBS control group 6.20 = 1.89 -
L17 5.03 £ 1.53 18.87
L17/pMB-HU-PTEN 2.76 + 1.37" 57.55"

* P <0.01 compared with PBS control group.

3

7
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Construction of Escherichia coli-Bifidobacterium longum shuttle vector
and expression of tumor suppressor gene PTEN in B. longum

HOU Xin* LIU Jun-e

College of Life Sciences Inner Mongolia University Hohhot 010021 China

Abstract It was reported that Bifidobacterium longum accumulated specifically in hypoxic solid tumors  therefore could be used as a
delivery system for cancer-specific gene therapy. Furthermore construction of E. coli-B. longum shuttle vectors was proved by other
research to be an efficient way for stable gene expression in B. longum. To obtain a shuttle vector and analyze the inhibition on mice
solid tumors by genetically engineered B. longum 48 primers with mutual overlaps were designed assisted by software package
Oligo 6.0. By PCR with the above primers a linear plasmid was synthesized which consists of pMB1 and HU gene promoter both
from B. longum. pMB-HU was constructed by cloning the synthesized linear plasmid into E. coli vector pMD 18-T and was proved
to be stably replicated in both E. coli DHSa and B. longum L17. By inserting PTEN cDNA into pMB-HU expression vector pMB-HU-
PTEN was obtained in which PTEN gene was reported as a major tumor suppressor gene encoding a dual-specificity phosphatase.
pMB-HU-PTEN was then transferred into B. longum L17 by electroporation. After transformation an effective expression of PTEN in
B. longum L17 was confirmed by Western blot and significant inhibition on growth of mice solid tumors was also observed with the
above genetically engineered B. longum. Those obtained results have laid foundation for tumor-targeting gene therapy with B.
longum.

Keywords E.coli-B. longum shuttle vector HU gene promoter pMB1 PTEN gene Tumor-targeting Gene therapy
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