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Fig. 1 salvage pathway of adenine. ) 14] ’
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1.1 #E 30 K (27.21g KH,PO, 0.502g K,
1.1.1 K5 TaKaRa HPO, 1011mL
DNA T4 DNA IPTG  Promega C18 Extend 4.6mm><250mm
1 DNA Marker
Table 1 strain,plasmid,DNA Marker
Strain and plasmid Charicteristic Source

E. coli
JM83
J9
J9+
799
J99+
J991
J991+
Plasmid
pMDI18-T
pSPORT
puC21
pUCI18
pMAK705
pCM-AdeoD
pPMAK-AdeoD
pMAK-Aamn

DNA MARKER
DNA MARKER

F—, ra, A (lac-proAB), rpsL, (strR), $80AlacZAM15

This laboratory

Add, IM83 This laboratory
add”, adol”, TM83 This work
add , deoD™, JM83 This work

add™, deoD", adol®, IM83 This work
add , deoD™, amn~, IM83 This work
add”, deoD™, amn™, adol”, IM83 This work

ampR TaKaRa company

ampR This work
AmpR, lac promoter This work
AmpR, lac promoter This work

CmR, temp-sensitive replicon
CmR, homologous sequence of deoD
CmR, homologous sequence of deoD, temp-sensitive replicon

CmR, homologous sequence of amn, temp-sensitive replicon

0.5,1.1,1.6,2.6,3.1,4.1,5.4,9.34, 17 kb

Present from
James R Walker

This laboratory
This work

This work

This laboratory

The strains and plasmids used in the study are listed in Table 1. All E.coli strains were grown in Luria-bertani (LB) medium and LB
agar (18 g/L) plates supplemented with ampicillin (100 mg/L)or chloromycetin(20mg/L) when needed.
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pMAK705 2.1 umﬁﬁxl rﬁ’i’l*@ﬁ
Hind BamH pCM-AdeoD(
42 pMAK?705
" ), 1.3kb ( deoD )
’ Hind BamH pSPORT
’ ’ pSPORT-deoRH Hind Sac
4~6 ( 13kb  ( deoD ),
) 30ml LB 30 Hind Sac pMAK705 pMAK-
1% 2 30 deoRH  Hind  BamH pCM-AdeoD
( 1.0kb ( deoD ), Hind
) 12-24 ( BamH pUC21 pUC21-deoLH
, ) PCR , Clal pUC21-deoLH 1.0kb (
2 deoD ), Cla pMAK-
A Genel B
Chromosome
Plasmid
Cointegrat:
A Blank B A Genel B
AXxA: "
A Genel B CmR A Blank B
BxB: . : 8

P1

<—
P2
AxA recombination: "'

A Genel B A Blank B

CmR CmR
Chromosome didn’ t change Genel was deleted from chromosome

2 mEUEEEMRR
Fig. 2 gene deletion with temp-sensitive replicon. Because of the temp-sensitive replicon the strains incubed on chloromycetin plate in 42
must contain the plasmid sequence in its chromosome through recombination of homologous region A or B. Primer P1 was designed to anneal
only with chromosome sequence while P2 anneal only with plasmid sequence. PCR products were found only with the cointegrate samples,
and the length difference of PCR products shows the different length of Genel and the Blank. When cointegrates were incubed in 30 , the
temp-sensitive replicon was not so stable, the plasmid would melt into cytoplasm and left the Genel or the Blank in chromosome. Primers P1
and P3 could be used to identify the recombinants interested.
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deoRH ,

pMAK-AdeoD
amnLHP1 5 “TTTCCTTTCTTTATG-

GCG-3“ amnLHP2 5 GAAATGGCTTCTTCTGG-

deoD

c3~ amnRHP1 5 “GCCATACGGGACAC-
TACT-3“ amnRHP2 5 “TTCCAGCTGCTTTTAG-
AG-3~ amn T
pTamnL pTamnR pTamnR
Pst BamH 1.1kb ( amn
), Pst Bam H pPMAK705
, pMAK-amnR pst pTamnL
0.9kb ( ) Pst
pMAK-amnR , amn
pPMAK-Aamn

2.2 DeoD FA amn EFMiIfE
deoD amn

), deoDintePB1 5 “TCGCC-
CTATAGTGAGTCG-3 “ deoDintePB2 5 “CGACC-
ATCGTTACCTTTG-3 ~ amnintePB1 5
CCAGTAGTAGGTTGAGGC -3 © amnintePB2 5 < T-
TTGTACATCGTCGACAT -3  PCR

M 1 2 3 4 5 M 6

deoDintePB1 ,
deoDintePB2 deoD
1.2kb ,
amnintePB1 ,
amnintePB2 amn
3.0kb
, 2.4kb ,
3
deoDresoP1 5 “CGTTGACTCCGCC-
TTTGTTATGT-3 “ deoDresoP2 5 “CGACCATCGTT-
ACCTTTG-3“ deoD (
) PCR
1.3kb , deoD
, 0.8kb ,
amnLHP1 5<TTTCCTTTCTTTATGG-
CG-3“ amnintePB2 57 TTTGTACATCGTCGACA-
T-3% amn PCR
2.9kb S amn
2.2kb
3

8 9 10 M 11 12 13 M 14

3 PCR LR
Fig. 3 Results of PCR. Primers deoDintePB1 and deoDintePB2 were used to identify deoD cointegrates(1-5),1-4 were deoD cointegrates
with 1.2kb band.5 was control which uesd J9 chromosome as PCR sample. Primers deoDresoPland deoDresoP2 were used to select deoD
mutants(6-8),6 was control which used J9 chromosome as PCR sample, 8 was the deoD mutant with 0.8kb band.Primers amnintePB1 and
amnintePB2 were used to identify amn cointegrates(9-11), 9 was amn conintegrates with 3.0kb band when 10 was also amn conintegrates with
2.4kb band, 11 was the control which used J99 chromosome as PCR sample. Primers amnLHP1 and amnintePB2 were used to select amn
mutants(12-14),12 was the amn mutant with 2.2kb band,14 was the control which used J99 chromosome as PCR sample.
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Fig. 4 Chromatogram analysis of E. coli endocystic ATP, ADP, ' 0.0 0.5 1.0 1.5 2.0
AMP. The unit is 1><10""'mol/(ml exracts of OD 0.8 cells),strain g Glucose/100ml LB
with “+” means it contains gene adol.
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deoD Fig. 5 Energy charge contrast of J991+ and J99+.
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Engergy charge changing by pathway manipulation of adenosine
triphosphate metabolism in Escherichia coli

Zhenting Gu, Xiaobing Lv, Huizhan Zhang"

(State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Endocystic metabolism of energy and material is a complex matrix. We do not know the consequence of
replacing the genes controlling the metabolic fluxes. Single gene(add) deletion cannot change the direction of
metabolic fluxes of adenosine. Through deleting 3 genes, namely add (encoding adenosine deaminase
[EC:3.5.4.4]), deoD (encoding purine-nucleoside phosphorylase [EC:2.4.2.1]) and amn (encoding AMP nucleosi-
dase [EC:3.2.2.4]), and introducing adol gene(encoding adenosine kinase in S. cerevisiae[EC:2.7.1.20]), we
modified the salvage pathway of adenine metabolism, and constructed a strain named J991. Extract of J991 was
analyzed by HPLC. The endocystic concentration of ATP, ADP and AMP raised 2-fold as the control, and the
metabolic fluxes of adenosine are also changed. It is a new way for ATP stimulation. Multi-gene manipulation is
more effective than single-gene manipulation in salvage pathway of adenine.

Keywords: Purine salvage pathway; Gene deletion; Metabolic flux; ATP
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