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12 1%
! 100101
2 100049
G+C
mol % 4 atpD recA rpoB  trpB NCBI 2 3
recA
55 4
G+ C mol%
G+ C mol%
Q939 A 0001-6209 2007 06-1080-04
BCCM/LMG
1 55
16S tRNA Table 1  Species names and collection numbers of strains
1]
16S RNA used in this study
1]
Species Collection Speci Collection
16S rRNA pecles number pecies number

S . acrimycini AS 4.1673" ||S. griseoplanus AS 4.1868"

1 16S tRNA S . albovinaceus AS 4.1631" ||S. griseus subsp. griseus AS 4.1419"

S.. alboviridis AS 4.1627" || S. griseus subsp. alpha” AS 4.1843

S. anulatus AS 4.1421" || S. griseus subsp. cretosus”  AS 4.1844

" S.argenteolus”  AS 4.1693 |[S. griseus subsp. solvifaciens  AS 4.1845"

)3 S. atroolivaceus  AS 4.1405" |[S . kanamyceticus AS 4.1441"

S . aureus AS 4.1833" ||S. laceyi AS 4.1832"
16S rRNA S . badius AS 4.1406" || . luridiscabiei MG 2139%0"

4 5 6 I S . bobili AS 4.1624" ||S . mauvecolor AS 4.1997"

gy hyp6S”rpoB " ipB S. californicus  AS 4.570" {|S . mediolani AS 41896

78 “S. caviscabies”  AS 4.1836 S microflavus AS 4.1428"

S . cirratus AS 4.1679" ||S . mutomycini AS 4.1747"

S. cremeus AS 4.1625" ||S. nojiriensis AS 4.1897"

G+ S cyaneofuscatus  AS 4.1612" | S omnatus” AS 4.1321

C mol% S . cyaneus AS 416717 ||S . peucetius AS 4.1799"
o S . erumpens AS 4.1626" ||S . praecox AS 4.1782"

G+ C mol% S.efoliatus  AS 4.1407" || . pulveraceus AS 4.1928

S . fimicarius AS 4.1629" || S. setonii” AS 4.1367

S. finlayi AS 4.1436" || S. sindenensis AS 4.626"
S. flavidofuscus ~ AS 4.1617" ||S . spiroverticillatus AS 4.1749"
S . flavogriseus AS 4.1884" || S. spororaveus AS 4.1926"
1 S. floridae AS 4.1972" ||S. subrutilus AS 4.1784"
S . fulvorobeus JCM 9090"  ||S. tanashiensis AS 4.1924"
1.1 S . galilaeus AS 4.1320" |IS. venezuelae AS 4.1526"
1.1.1 55 1 49 S. graminofaciens  AS 4.1359" ||S . vinaceus AS 4.1305"
S griseinus AS 4.1875" || S. virginiae AS 4.1530"
53 CeMCC S.. griseobrunneus  AS 4.1838" || yanii AS 4.1146"

Jc™m S . griseolus AS 4.1864"
30670002 KSCX2-YW-7-042
: Tel 86-10-64807311 E-mail huangy@im. ac.cn
1981 - E-mail  guoyinping@ yahoo. com. cn
2007-02-15 2007-04-02 2007-07-12

© PERZERMEDARIATIKSHESE http://journals. im. ac. cn



2007 47 6 1081

1.1.2 ISP 2
’ 28%C 7~14d Tag DNA dNTP  PCR

1.2
1.2.1
trpB4

aipD recA  rpoB

atpD
F, F,-ATP B recA A
rpoB RNA B3 trpB
B NCBI

Streptomyces coelicolor A3 2

genome database
Streptomyces avermitilis
MA-4680"

avium subsp. paratuberculosis K-10

Mycobacterium  tuberculosis H3TRv'  Mycobacterium
Mycobacterium leprae TN

4 Streptomyces
venezuelae 1SP5230" Streptomyces argillaceus ATCC 12956

recA MEGA 3.1 "

1.2.2 Primer Premier 5.0 PREMIER

Biosoft International
1 G+C%= G+ C%
20°C T,
5C ~6C T, 5< 2
<70% 3 3
5 GC 3 AT

4
AG > - 4.5 keals/mol

> — 20 keals/mol 3’ AG
> —2.0 keals/mol > — 10 kcals/mol
1.2.3 Oligo 6.0  Molecular Biology
Insights Primer Premier 5.0
1.2.4

SPCR 3.0 http //moleco. sjtu. edu. cn/moleco/ softwares . himl

PCR
NCBI BLAST 3
3 5~

70%
BLAST

1.3 PCR
1.3.1 DNA ISP 2
Moller " DNA
1.3.2 PCR 4 50pL
DNA 1pL. 50 ~200ng 10 x PCR buffer 5uL
20pmol/L IpL. dNTP mix 10mmol/L  1pl. MgCl,
25mmol/L - 6pL. Taq 2.5U DMSO 5uL

Smin 95°C 30s
irpB 66°C  30s 72°C

50pL 95°C

atpD 63°C recA 60°C rpoB 65C
Imin 30 72°C
1.3.3 PCR 1%

10min

2

2.1
atpD Cl 199-230 (2 649-698 C3
766-902 C4 1147-1190 C5 1237-1319 (01 B 07
(07 N O recA
612 Streptomyces  Mycobacterium
Mycobacterium 4
recA recA Cl 1-74
C2 214-991 C1 Cc2 rpoB
Cl 247-923 (2 1055-1084 C3 1144-
1203 C4 2092-2155 €5 3004-3368 ?
2 a3 c4 irpB
Cl 260-414 C2 452-489 (3 945-991
C4 1068-1195 Cl G ¢
Streptomyces  coelicolor
A3 2
2.2

2.3 PCR

800 ~ 1000 bp

MEGA 3.1 "

500bp GenBank

atpD  EF031272 ~ EF031326 recA  EF055014 ~ EF055068
rpoB  EF055069 ~ EF055123 trpB  EF055124 ~ EF055178

3
G+ C mol%
T,
PCR
G+ C mol%
G+ C mol% DNA G+ C
mol % 30 ~ 40mer
20 ~ 25mer AG

- 4.5 keals/mol
AG > - 20 kecals/mol 3’ AG > - 10 kcals/mol
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Table 2 Primers for amplification and sequencing
Gene Function Primer sequence 5'—3' Position
Amplification atpDPF  GTCGGCGACTTCACCAAGGGCAAGGTGTTCAACACC 283-318
atpD atpDPR  GTGAACTGCTTGGCGACGTGGGTGTTCTGGGACAGGAA 1243-1280
Sequencing atpDF  ACCAAGGGCAAGGTGTTCAA 295-314
atpDR GCCGGGTAGATGCCCTTCTC 1027-1046
Amplification recAPF  CCGCRCTCGCACAGATTGAACGSCAATTC 35-63
recd recAPR  GCSAGGTCGGGGTTGTCCTTSAGGAAGTTGCG 916-947
Sequencing recAF  ACAGATTGAACGGCAATTCG 45-64
recAR  ACCTTGTTCTTGACCACCTT 733-752
Amplification rpoBPF  GAGCGCATGACCACCCAGGACGTCGAGGC 1162-1190
0B rpoBPR  CCTCGTAGTTGTGACCCTCCCACGGCATGA 2126-2155
Sequencing rpoBF1  TTCATGGACCAGAACAACC 1273-1291
moBR1  CGTAGTTGTGACCCTCCC 2135-2152
Amplification trpBPF  GCGCGAGGACCTGAACCACACCGGCTCACACAAGATCAACA 267-308
B trpBPR - TCGATGGCCGGGATGATGCCCTCGGTGCGCGACAGCAGGC 1049-1088
Sequencing trpBF  GGCTCACACAAGATCAACAA 289-308
trpBR  TCGATGGCCGGGATGATGCC 1069-1088

% Nucleotide positions were numbered according to corresponding genes of Streptomyces coelicolor A3 2 .

G+ C mol%
G+ C mol% G+ C mol%
T, 50°C ~55°C
trpB 65°C
1C
DNA trpB
trpBPF 42mer trpBPR 40mer
G+ C mol%
10% DMSO
4 1
2
4
G+ C mol%
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species by comparative sequence analysis of the RNA polymerase

Design and validation of primers for housekeeping genes of streptomycetes

GUO Yin-ping' > HUANG Ying'"
! State Key Laboratory of Microbial Resources Institute of Microbiology —Chinese Academy of Sciences  Beijing 100101  China
% Graduate University of Chinese Academy of Sciences  Beijing 100049  China

Abstract Multigene-based phylogenetic analyses are becoming more widely used in molecular taxonomy because of its
lab-to-lab portability and reproducibility. The first step that needs to be settled for this approach is to amplify and
sequence several housekeeping genes. Four housekeeping genes atpD  recA  moB and irpB were chosen for
streptomycetes which are representatives of high G + C mol% Gram-positive bacteria. Primer pairs for amplification and
sequencing of the gene fragments were designed according to the known genome sequences of two streptomycetes and three
mycobacteria as well as the available recA gene sequences of another two streptomycetes in NCBI database by using
software packages Primer premier 5.0 Oligo 6.0 and SPCR 3.0 and NCBI BLAST program. Performance of the primer
sets were validated by specific amplification of all gene fragments from the 55 streptomycete tested strains under optimized
PCR reaction conditions and by successful sequencing of the amplification products. It is concluded that the primer sets
designed here are effective and the primer design procedure and guidelines are valuable for other housekeeping genes of
high G + C mol% bacteria.

Keywords housekeeping gene primer streptomycetes amplification sequencing high G + C mol %
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