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Table 1  Strains and plasmids
Strains and plasmids Genetic characteristics Source

Strains

Escherichia coli DH5 o F~ A(lacZYA-argF)U169 hsdR17 (r, m, ") recAl endAl relAl Lab stock

E. coli HSTO4 z;ncrzmdaén( lzl;,—sro/ll-?) ®80dlacZAM15 rpsL (str) A (mrr-hsdRMS-merBC) Lab stock

B. amyloliquefaciens TA208 Ade” 8-AG" GuaC~ 6-MP"(overproducing guanosine) Lab stock

Plasmids

PWB980 ori Bactllus 3.8 kb Kana' Lab stock °
pMD-8T Vector T-vector 2.7 kb Amp" lacZ Lab stock

PBE2 E. coli-Bacillus shuttle plasmid 6.3 kb Amp" Kana' Prof. Lu’
PBE43 PBE2 derivative containing P43 promoter * This study
PBES PBE43 derivative containing prs gene This study
PBEF PBE43 derivative containing purF gene This study
PBESF PBE43 derivative containing prs and purF gene This study
PBEG PBEA43 derivative containing guaB gene This study

Ade” : adenosine monophosphate-auxotrophic  8-AG': 8-azaguanine resistance GuaC ™ : deficient in GMP reducase 6-MP': 6-mercaptopurine

resistance  Amp: ampicillin Kana: kanamycin.

1.1.2 T2 Primer Premier 5. 0 o
2
Table 2 Primers
Primer Primer sequence(5°—3") Size. bp Description
P1 AGAAGGTACCAAAATCGGAGGTTTACCATGTCT 33 Prs amplification (Kpn I)
P2 TAAGTCGACGGTTTAGCTGAATAAATAGCTGAC 33 Prs amplification (Sal T)
P3 AATTGTCGACCAAACGAAAGAACTTGAGCG 30 PurF amplification (Sal T)
P4 CACAAAGCTTCTCCTCAAAAGCAGAAGAG 29 PurF amplification (Hind III)
P5 TGAGTCGACCGTTTTCTAGTTGATAATCT 29 GuaB amplification (Sal T)
P6 TGAGCATGCTTCAACTTCAAAACACAACA 29 GuaB amplification (Sph T)
P7 TTGTTTCACCTGACCACG 18 Prs (real-time quantitative PCR)
P8 CACTTCTACCTCATTCGG 18 Prs (real-time quantitative PCR)
P9 AATGAAGAATGCGGTGTGTTTG 22 PurF (realHime quantitative PCR)
P10 TTTATGAGCCGTCAGTTTTTGG 22 PurF (real«ime quantitative PCR)
P11 ATGGGAAGCACCTCCGATT 19 PurE (real4ime quantitative PCR)
P12 ACATCAAATCAGGCGTCCG 19 PurE (real4ime quantitative PCR)
P13 ACATTCCAGAGGCGTACTGA 20 GuaB (real4ime quantitative PCR)
P14 CAGGTCCGATTCCCACTTTT 20 GuaB (realstime quantitative PCR)
1.1.3 : (g/L): 20 5 10 30 mL 20 mL
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NaCl 2.5 pH=6.7,
15 10
mL (NH,),S0, 15

(g/L): 80
20 mL 15

MgSO, » 7H,0 4 K,HPO, 2

MnSO, 0. 01 FeSO, 0.01 CaCl,2 pH =6.7,

115°C 15 mins.

10 pg/mL o
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Fig. 1  Construction of recombinant plasmids.
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Fig.2 The test of heredity stability of recombinant strains.
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Table 3 The effects of overexpression of prs purF

and guaB genes on transcription

Strains prs purF purkl guabB
TA208 1.0+0.1 1.0+0.1 1.0+0.1 1.0+0.1
TA208 + PBES  39.8 2.3 0.8 0.1 0.9+0.1 1.0+0.1
TA208 + PBEF 1.2 £0.1 32.1+2.7 0.9+0.1 1.0+0.1
TA208 + PBESF 42.7 2.9 31.9+2.3 1.0x0.1 1.0 0.1
TA208 + PBEG 1.0 +0.1 1.0+0.1 1.1+0.1 36.2 2.0

B. amyloliquefaciens TA208
prs~purlF guaB

35.0
P43 B. amyloliquefaciens
o prs pur
;purk prs
20.0% (¢ P <0.05) pur
guaB prs pur
(guaB mRNA
P >0.05). TA208
prs  purF prs
42.7(P<0.01)  purF
31.9(P <0.01)
o prs  purk
pur guaB
o P43 prs~purk
2.4
NAD*
NADH
C 3) prs  purF
o guabB
29.4 U/mg 126% (P <0.01).
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Effects of overexpression of key enzyme genes on
guanosine accumulation in Bacillus amyloliquefaciens

Kuifu He Yuechao Ma Shanshan Du Xixian Xie Qingyang Xu Ning Chen’

College of Biotechnology Tianjin University of Science and Technology Key Laboratory of Industrial Fermentation

Microbiology Ministry of Education Tianjin 300457 China

Abstract: Objective To study the effects of overexpression of key enzyme genes (prs purF and guaB) on guanosine
production in Bacillus amyloliquefaciens TA208. Methods The prs purF guaB and prs—purF genes were inserted into
constructed expression plasmid PBE43. All these constructed plasmids were electroporated into B. amyloliquefaciens
TA208. The transcriptional level of various genes in the resulting strains was tested by real4ime quantitative PCR. The
activity of inosine 5°-monophosphate dehydrogenase in the resulting strains was detected. Finally cell growth glucose
consumption and guanosine production of 4 engineering strains along with control strain were examined. Results The
transcriptional analysis showed that overexpression of prs purF and guaB gene accompanied by their own transcription
level up—regulated. Overexpression of prs or purF genes alone slightly down-—regulated the transcriptional level of purine
operon but overexpression of guaB gene independently did not disturb the transcription of prs gene and purine operon.
Enzyme activity analysis showed that overexpression of prs or purF gene did not change the activity of inosine 57—
monophosphate dehydrogenase and its activity increased by 126% through overexpression of guaB gene. Finally by
fermentation flask test we found that overexpression of prs and purF gene alone could not promote guanosine
accumulation. However overexpression of guaB gene resulted in an increase in the production of guanosine which was
20. 7% higher than the control strain. The guanosine concentration and the conversion ratio from glucose to guanosine in
the host strain containing co-expression plasmid were 14.4% and 6. 8% higher than the control strain. Conclusion
Overexpression of guaB gene could enhance the guanosine yield in the culture broth. However for prs and purF gene
only co-expression of them could lead to a significant improvement of guanosine production in B. amyloliquefaciens. It
should provide a valuable insight into the construction of industrially important strains for guanosine production by
metabolic engineering.

Keywords: Bacillus  amyloliquefaciens guanosine ribosephosphate  pyrophosphokinase amidophosphoribosyl

transferase inosine 5 -monophosphate dehydrogenase

Supported by the Major Project of Chinese National Programs for Fundamental Research and Development (2010CB126500)
" Corresponding author. Tel: +8627-87281685; Fax: +8627-87280670; E-mail: youguoli@ mail. hzau. edu. c¢n
Received: 27 April 2010/Revised: 19 June 2010





