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Construction of anE. coli-Streptanyces-Pseudan onas
Shuttle Expression BAC V ector
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Abstract H etero bgous express bn of biosynthetic gene clister & an mportant sudy area of dug research and devebp-
ment and it can be used ©r gene functon study © obtan taiget compound or its derivatives A sb bsynthetic gene clus-
ter & usually very large nmomal DNA vectorsmay have the problans of lov content hard to handle because of vector s
low copy numnber or not suit for shuttk expression in diferentheterwbgous stains In thswork recan bineering strategy
as well as nomal gene cbning techniques are used to clone functonal heterobgous expressbon DNA elements mto
pECBACL one of themost canmonly used BAC library construction vector
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L11 EHAmk
H S996 /pSC101-BAD-ghaA Dresen U niversity ; pkCBAC1
Richard M iche nore ; E. coli DH 10B P. pudita KT244Q

pUCI18 pl)2923 pBliescriptKS(—- )  pSET152
1. 1.2 3K FA=E

pi ; , T4 DNA DNA B lunting TaKa-
R a Biotechnology ( ); . PCR ; PCR BioRad
DNA Engig BioRad G ene Pulser 11

1.1.2 DNA &7z

1.2
1.2.1 5T A 45 AR
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1.2.2 % ikE AEE69 H Ak HS996/pSC 10 1-BAD-ghaA + pEXPUBAC ¥4 LR 2 06 69 1 4

HS996 /pSC101-BAD-ghaA + pEXPUBAC 3mL 10 Hg/mL 12. 5 Hg/mL
LB , 30C , 1/50 20mL , 30C ,
Ago 0.2 0.1% L- , 37C Aeo 0.4 , 12000 r/min 4C
3mn , 100 2, 200 BL 10% . 50HL ,

1.23 PCR¥ 3%

: 2. 5Smmol/L ANTP, 1HM , 2.5mmol/LMgC}, 100ng DNA( 20 ng ),
S5U pfu Fo DM SO, ddH,0 100 BL. 97C Smn , PCR :97C 455 60C 1mn 72C
3mn 30 , 72C 10mn
PCR L ,
2 4
2.1 puCIs8
pECBAC1  pUC18 BamH 1 , , , , E. coli DH 10B ,
12. 5 Hg/mL , S0 B g/mL , 20bg/mL PTG 40 glg/mL X-Gal LB
, 37C . , , , C18 pECBAC],
, , pEPUBAC. pEPUBAC pECBAC1  UC18 ,
BAC
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1 pESPBAC

Tablk 1 Prinersused in the construction and sequencing of pE S’PBAC Nam e sequence
Al 5'-AAA GGATCCGGTTCATGTG CA GCTCCATCA G-3
A2 5 -GGG CTGCAGT CAG CCAATCGA CTGGCGAGC-3
1 5 -GGG CTGCAGTG TGATG TGCTGCGCGAGTG G-3
C2 5 -GGG GAATT CATGGTTGCCTCCG CCCTACCC-3
SP1 5- tlattca ggeglag caaccagg cgtitaag ggcaccaataac ige cttaaCCGG CCAG CCTCGCAGGC AGG-3
SP2 5-c tacg cegetacg e ticegtge cgtee iggg egtegtetteg tegtegte- 3

SP3 5 -gacgacgac gaagacgacgcce caggacggcacggaagacgtag cg gegtdG GTTCATG TGCAGCTCCATC AG-3
SP4 5-c cgggegtalttittgagttatcgagattticag ga ge taag gaag ctaaATGGT TGCCTCCG CCCTACC c-3

sl 5 -AATTTCTG CCATT CATCCG CT-3
&) 5 -CGGGCATTTCAGCGAAG CG CC-3
3 5 -GATTGCGGA CCGATCATCGAG-3
s 5 -GCGTA GGGTTCATGTGCAG CT-3
S5 5 “TGTGATG TGCTGCGCGAGTG G-3

2.2 pEPUBAC Xbal

pEPUBAC X bal 2. 1kbBglll plJ2925( L C18 ,
Bglll ), pBG2  Xbal pBG2 T4 DNA NTP , Xbal
TCTAGA TCTAG CTAGA, Xbal . ,
pBG-2  pBG-2 Bglll2 1kb pEPUBAC Bgl11 8.0 kb ,
, pEXPUBAC. pEXPUBAC Xbal
2.3 Am-cp-PP0423’
pSET 152 , Al A2 0.9 kb (Am) , BanHI Pl
, pB hiescriptKS( - ) , , PAM. P. pudita K12440
DNA , Cl1 C2 1.0kb  cip , Pstl  EcoR1 , pB luescrptKS( - )
, , pCRP. pAM  BamHI1 Pst10.9kb, pCRP  Pstl EwRI1.0
kb  BanHI EcoR1 pB liescript KS( - ) , Am-crp-PP0423
PG
2.4 BAC
., 2 DNA « ”
2 5 3 (
), 3 5 , PCR
,L- , 3 DNA . ,
SP1 50 ( ) pEXPUBAC 3" 3397-3346
, pSET152 orT ; SP2 51 ( )  pSET152
(int) 3 ; SP3 51 ( ) SP2 \ Am-crp-PP0423’
5 : SP4 50 () pEXPUBA C redF 5 4107~ 4156
, Am- crp-PP0423 3’ .
pEXPUBA C HS996/pSC101-BAD-gbad,  30C , 10 Hg/mlL 12. 5Hg/mL
. HS996 /pSC101-BAD-ghaA + pEXPUBAC.
pSET 152 , SP1  SP2 2.4kb  oril-atip-int . pAC , P3
SP4 2.6kb  Am-cp-PP0423’ . PCR , , 20U Dpnl 4
h , DNA 10mmol/L (H8 0Tris C1  0.3Mg  oril-atp-int DNA 0.3 Hg
Am-crp-PP0423’ DNA L- H $996 /pSC101-BAD-ghaA +
pEXPUBAC.  37C , 50 Hg/mL 12.5 Bg/mL , E.
coli DH 10B , orT -attp-int Am'crp'PP0423/
pESPBAC. pESPBAC 1 2

— 106, =



BAC

EcoRl  BamHI EcoRI
9 -
Bsal > /// Bsal
a " _ Scdl
sopC ©08 } s Hindlll
; f o
A" \x /. Sphl
Bglll \ " I,v:""// Xbal
ﬁ;p:\ N\
pESPBAC ofiT | g\~ Xbal
(1 3791 bp) \ Sphl
repA \“ HindIll
*Sphl
Bg“l .<)ri2 I I’I’_()JZ}’ ‘\‘
edF L
AW, cpg Am HindIll
’ - -
Yhol e d ; i
~Hindlll
PR hol Xhol
B 1 pESPBAC f)F K Hi%
Fig.1 Restriction map of pESPBAC
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Fig.2 Agarose electrophoresis of the restriction enzymes
digested pESPBAC
1. DNA #iXf 4 Jf it 5 4 A/Hindlll 23.1 kb 9.4 kb 6.6 kb 4.4
kb 2.2 kb 2.0 kb,0.5 kb;2. pESPBAC/BamHI 11.0 kb 2.7 kb;3.

|||':.\'|'|{'\(; Ifg/” 11.6 kb 2.1 kb;4. |||‘l5|'”-\1: HindIll 11.2 kb .1.5
kb 1.0 kb;5. pESPBAC/Sph1 9.5 kb, 3.5 kb, 0.7 kb;6. pESPBAC/
Yhol 11.2 kb 1.5 kb 0. 7 kb;7. pESPBAC/Xbal 13. 8 kb

4.3 kb s
EU 718182
, BAC
DNA
s BAC pESPBAC. pESPBAC
BAC oril
atiB "
s pESPBAC
300 kb) LacZ,
) BAC (1~ 2 / )
BanH 1
pECBAC1 Xbal s
EcoR1 Xbal
® - - 3
]

Tang I, Shah § Chungl, etal Julien B Cloning and hetewbgous express bn of the epothilone gene cluster| J|. Science

107 —



( ) 33 2 (2010 )

[2]

[3]

[4]

[5]

[ 6]

[7]

[ 8]

[9]

[ 10]

[11]

[12]

2000, 287( 5453): 640-642
Long P F, DunbhpW C Battershill CN, etal Shotgun cbning and hetewlogous expressbn of he patellan de gene cluster
as a strategy to achieving sustamed m etabolite production| J|. Chembiochen, 2005 6( 10): 1760-1 765
WolpertM, Heide I, Kammerer B, etal Assembly and hetewlogous expression of the coomemycin A1 gene clister and
productbn of new deriatives by genetic engineering[ J|. Chanbiochan, 2008 9(4): 603612
Pfeifer BA, Admiraal S ] Granap H, et al Bbsynthess of canplex polyketides n ametabolically engmeered stramn ofE.
coli[ J]. Science 2001, 291(5509): 1 790-1792
Alduma R, GardinaA, Galb G, etal Expresson n Streptanyces lividans of N onan uraea genes cbned n an artificial chro
mosan e[ J]. ApplM icobiol B btechnol 2005 68 (4): 656-662
WenzelSC, Gwoss K Zhang Y, et al Heterobgous expression of am yxobacterial natural products assembly lne in pseudo
monads via red/ET recanb neermng| J]. Chem Bl 2005 12 (3): 349-356
SosioM, GusmnoF, CappellanoC, etal Artificalchmomosanes for antibiotic producing actinan ycetes| J|. N at B btechnol
2000, 18( 3): 343-345.
Penn J, LiX, W hithg A, etal H eterwlogous producton of daptanycin in Streptomyces livdans[ J]. J IndM icrob bl Bic
techno] 2006 33(2): 121-128
Zhang Y, Buchhok F, Muyrers JP, etal A nev logic forDNA engneering using recomb naton in E scherchia col{ J]. N at
Genet 1998 20 (2): 123-128
Datsenko K A, W anner B . One-step mactiation of chran osomal genes in Escherichia coli K-12 usng PCR products| J].
ProcN atlAcad SciU S A, 2000 97( 12): 6640-6 645
Frijters A C ] ZhangZ DanmeM, et al Constuction of a bacterial artifical chran osome lbrary contaning laige EcoR [
and H ndIll genom ic fragments of lettuce[ J]. TheorApplG eneg 1997, 94( 3/4): 390-399
Sambrook J FritschE F, M aniatisT. MolecuhrCloning A LabormbiyM anuallM |. 2nd el Nev Yok Col SpringH ar
bor Laboratory Press 1989 16-34

108, =



