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SAMP

pur
1
1.1
160 161
162 163
NH, ,S0, KH,PO, KCI
DHS5«a pBluscriptSK
1.2
Ex-Tag DNA TaKaRa
AR
1.3 PCR
GenBank 3 pur
purkl 1 N291 -438 ~ —414 GATATCT-
GCCTGTAAGGCGAATGGA N292 58 — 82 GTTCGTCAAGTATGTCGCATGCGTG
520bp pwA 1 N194 - 66 ~ - 40
GAGATCTTCACTGATAAACTTGATTTGTTTG N195 1290 ~ 1302 GCATATGCTG-
CAGACGATATTCTATTTAG 1388bp guaA 1
N293 - 26 ~ — 1 AACTTAGAGGAGATTAGGTGACAACC N294 1547 ~
1574 TTGCCAAAAAGATGGTTTCCATTAATTG 1 600bp 50pL
1L DNA 100ng 1pL 1pL
100ng 10 x SpLe dNTP4pL. 200nmol/L Tag  2.5U PCR pur
guaA 94°C 30s 64°C 30s 72°C 2min 30
purA 94°C 30s 56°C 30s 72°C 2min 30
PCR
1.4 DNA
DNA 7 DNA
PCR T/A DNA ABI377
pur
520bp purA 138bp 3
3 guaA 1 600bp 4 3
4
2
2.1 pur cis
160 16
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163 pur 163 160 51
purkl 1 -407 -404 -399 -398 -392 -
3890 -380 -371 -370 -362 -354 -321 -309 -308 -303 -294 -279 -262 -
181 -180 -172 —-171 -147 -146 -144 -142 -141 -140 -127 -126 -106 -
9 -98 -9 -95 -65 -57 -55 -54 -53 -52 -47 -46 -40 -39 -38 -37

-27 =26 -18 -7 161 162 161 -78 162
-272 168 160 168
2.2 purA
1 4
160 162 163 55 A
SAMP
161
1003 G A GCA ACA
168 purA 160 6
734 ~ 772 4 168
162 163 734 G 772
A G-CGGTGT-
CACAGTCGGTTCTGGTGTCGGCCCGACCAAAAATC GGCGGTGTCACGATCGGT-
TCTGGTGTCGGCCCGACCAAAA-TC Ala Val Ser Gln Ser Val Leu Val Ser
Ala Arg Pro Lys Ile Gly Gly Val Thr Ile Gly Ser Gly Val Gly Pro Thr Lys Ile
12 911-912 1033 - 1034 4
168 168 CG GC
168
2.3 guadA
4 guaA 160 739
1 105 726
162 160
purA 4 23
168  guaA 12 1
guaA GMP
4
3
PRPP 5- 11
10 MP © PERFEMEDMRAHTKSHED http: ']Joumafs im. ac. cn
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1 guaA 168
Table 1 List of mutations in guaA gene of B. subtilis strain 160 compared with that of strain 168
Position Strain 168 Strain160 Amino Acid Change
2 308 309 CG ACG GC AGC Thr—Ser
3 448 9 450 GCG GCG - Ala deletion
4 488 489 GC GGC CG GCG Gly—>Ala
5 502 C CAC T TAT His—>Tyr
6 504 C CAC T TAT
7 587 588 CG TCG GC TGC Ser—>Cys
8 646 647 CA CAG AC ACG Gln—Thr
9 674 675 GC GGC CG GCG Gly—>Ala
12 784 785 CG CGT GC GCT Arg—>Ala
13 1378 - G
14 1382 - C
15 1389 - T
1378 - 1389 -GAAT-CGCGCCGT- GGAATCCGCGCCGTIT Glu Ser Arg Arg—>Cly lle Arg Ala Val
PRPP pur aperon op

MP H prep 25 2L PN lpoar 222> FGAM 220 AR
12 pur purt Pk
5 GMP Synthetase purE
purkl 242nt SM* < guaB %urc
G S IMP &(}% AICAR (ﬁ B
38 —193 ~ =37 SAMP Synthetase Inosine
1 1
- 145~ - Fig.1 Biosynthesis of purine nucleotides in B. subtilis
29 pur PRPP. Phosphoribosylpyrophosphate FGAR. Formylglycinamide ribo-
PurR  pur Operon Repressor nucleotide FGAM. Formylglycinamide ribonucleotide AIR. Aminoimidazole
9 PurR ribonucleotide AICAR. Aminoimidazole-carboxamide ribonucleotide TMP.
Inosine monophosphate GMP. Guanosine monophosphate AMP. Adenosine
62kD monophosphate.
DNA N PRPP
0 DNA ’ PRPP
" Weng 10
PRPP ATP ADP  PRPP
PRPP PurR
PurR " purA  purR
pyr DNA pur
GAAC-N,,-GTTC
pur PurR
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160 AGGAAAATGGGTCAATTCAGATCGTTCCGTGCGGGAAAAAAATCGTATTTGAAGGGAAATT -88
161 AGGAAAATGGGTCAATTCAGATCGTTCCGTGCGGGAAAAAAATCGTATTTGAAGGGAAATT -88
162 AGGAAAATGGGTCAATTCAGATCGTTCCGTGCGGGAAAAAAATCGTATTTGAAGGGAAATT -88
163 AAGAAAATGGATCAATTCAAGTCGTTCCTTGCGGGAGAAAAATCGTATTTGAAGGGAAATT -87
Reported  AGGAAAATGGGTCAATTCAGATCGTTCCGTGCGGGAAAAAAATCGTATTTGAAGGGAAATT -88
*.
160 GATCTAAAACAChAACATTAGTAGAATGAATTTTTGTATCGTTChATAATATCGTTGAC -29
161 GATCTAAAACAChAACATTAGTAGAATGAATTTTTGTATCGTTChATAATATCGTTGAC -29
162 GATCTAAAACACbAACATTAGTAGAATGAATTTTTGTATCGTTChATAATATCGTTGGC -29
163 GATCTAAA—CAChAACATTAAAAGAAAGAATTTTTATATCGTTChATAATGTCGTTGAC -29
Reported GATCTAAAACACbAACATTAGTAGAATGAATTTTTGTATCCTIQbATAATATCGTTGAC -29
2 pur PurR
Fig.2 Comparison of the PurR binding domain on the pur operon of different strains
PurR 160 161 162
160 163 12
10% GAAC-N,,-GTTC 4
GAAC GTTC 163 N24 4
PurR 163
DNA
AMP
purA 55
84 TGA
SAMP
purA
AMP
purA
pur 10%
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Analysis of Three Nucleotide Sequences Involved in the Purine Nucleotides
Biosynthesis in Inosine and Guanosine-producing Bacilus subtilis *

Qian Jiangchao Cai Xianpeng Chu Ju Zhuang Yingping Zhang Siliang™
State Key Laboratory of Bioreactor Engineering ECUST ~ Shanghai 200237  China
Yao Quanhong Peng Rihe
Agro-biotechnology Research Center — Shanghai Academy of Agricultural Sciences Shanghai 201106  China

Abstract In order to study the genetic background involved in the purine nucleotides biosynthesis
in the inosine and guanosine-producing Bacilus subtilis  the promoter domain of the pur operon pu-
rA gene encoding SAMP synthetase and guaA gene encoding GMP synthetase were amplified by
PCR from a wild-type strain a low-yield inosine-producing strain a inosine-producing strain and a
guanosine-producing strain. After cloning and sequencing of PCR products the nucleotide sequenc-
es from four strains were aligned with the reported corresponding sequences. A one-base deletion is
discovered in purA gene from inosine-producing strain and guanosine-producing strain  which will
cause the open-reading-frame-shift mutation. And nearly 10% base mutations in the entire and pur
operon repressor binding domain of pur operon are observed in guanosine-producing strain  which
may affect the expression regulation mode of the entire operon.

Key words Inosine Guanosine Biosynthesis Nucleotide sequence analysis
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