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DGGE
14
Rhodopseudomonas a
14
T g-c 341f ~ 906+ 3 Rps. palustris
ATCC 17001 Rps. rutila R1 Rps. julia ATCC 51105 14 16S rRNA
DGGE 17 5 g-c R1 T pal  jul 3
R1 pal  jul 14 R1 2 T
g-c DNA T g-c 2
DGGE
Q939.11 A 0001 — 6209 2000 03-0229-36
DNA
GC DNA !
16S rRNA 2 16S rRNA
16S rRNA
16S rRNA
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PCR 16S rRNA
DNA DGGE DGGE 6%
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G-C DGGE 100 % DGGE
76 DGGE
14 3 16S rRNA
GC DNA
1
1.1
Rhodopseud(mmmw palustris ATCC 17001 Table 1 The sample of the tested strains
Rhodo Pmmwn as rutila Strains Sample source
g-c Chick faece
Rl Rhodopseudomonas julia ATCCS 51105 of Chick facse
JF Imhoff HB Chick faese
1 rA Chick faese
S Chick faese
1.2 V2 Chick faese
AT 7 P Photosynthetic bacteria agents
ATYP AT 981 Photosynthetic bacteria agents
0.05% 0.03% 3-0 Wastewater treatment plant
' 0 : 0 982 Wastewater treatment plant
33T ~38C 1000~2000Lux B Wastewater treatment plant
1.3 H3C Printing and dying mill
T Yuan Ming Yuan park
YNS Hot spring in Yun Nan province
Rps. rutila Professor J F Imhoff Germany
Hiraishi 8 HEWLETT PACKARD Rps. julia Professor ] F Imhoff Germany
1074 HITACHI 300~ Rps. palustris Professor J F Imhoff Germany
820nm  800~1200nm
Hiraishi ® AT ATYP
1.4 DNA G+ C mol% DNA
DNA Marmu ’ 10
5000r min 0.3mol L Tris-HCI 125mmol L. EDTA
25mmol L 2mg mL 37C
1h SDS 2% 60T 2h
DNA 0.1XSSC RNA 100pg mL 37C 1h
DNA 0.1XSSC
G+C mol% 01 DNA 1
1.5 16S rRNA PCR

PCR

341f 5' —CGCCCGWQM%@@@W%G@OWNIs im. ac. cn
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CCCCGCCCCCCTACGGGAGGCAGCAG-3 907r 5 -CCGTCAATTCCTTTGAGTTT-
3 E. coli16S rRNA 341~ 357 907 ~ 928
341f 5 40 GC 625bp PCR
promega 94°C 4min 94°C
Imin 72C 3min 1min 65T
1T 10 56C 55T 20
1.6 DGGE
341f 907« PCR DGGE DGGE 6% wt vd 1
X TAE 40mmol L Tris-Acetate pH7.4 10mmol L Acetate 0.5mmol L Na,EDTA
40% ~80% 100 % 7mol L 40%
20pL 60C 80V 12h EB 30min
uv
1.7
12 - 2:10 - 85:15
GF252 252nm
HEWLETT PACKARD 1074 HPLC
- 75:25 Q10 Rps. rutila Rl
2.1 2
14
a
Rhodopseudomonas 2
2
2
Table 2 Cultural and morphological characteristics of the two groups of isolates
Characteristics T group g-c group
pm 0.6~0.8x1.0~3.5 0.5~0.8%0.9~2.0
T 33~38 34~41

376~380 460—468 494~498 526534 382 460~464 494—496 538534
586~594 806—808 855869 596 804~806 870~874

nm

a a

T T © *ﬁim%ﬁﬂﬁféfﬁﬁﬂﬁﬂéf%&]ﬂ 982tpEs’Jou8na Is. im. ac. cn
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0.5~0.8umx 1.0~3.5um
33C ~ 38T
g-c g-c gcgl HBrA S V2 6
0.6~0.8um>x0.9~2.0pm
S 35C ~
41C
2.2
3
3 14
Table 3 Carbon sources and electron donors of 14 strains

~ T-group g-c-group

Compounds
YNS T 981 982 30 B P H3C gc of V2 rA HB
Acetate + + + + + + + + + + + + + +

Arginine - - - - — - b — _ _ _ _ _
Asparate + — + + + — — — _ _ _

Benzonate - - - — = - + + — — _ _ _ _
Butyrate + + + + + + + + + + + + + +
Citrate - > & - - - - _ _ _ _

CA + + ~ o+ - + + + + + + - + - -
Ethanol + % + + + + + + - _ _ _ _

Formate - + - - + -+ = + _ _ _ _ _ _
Fructose - + + - -+ - - + — + — _ + _ _

Fumarate + + + + + + + + + + +

Gluconate + + + + + + + + — - - _ _ _
Glucose - - — -+ - -+ + n _ _

Glutamate - - - - - - - -+ - + _ _ _ _
Glycerol + + + + + + + + - — _ _ _
Lactate + + + + + + + + + + + + +

Malate + + + + + + + + + + + + + +
Mannitol - -+ - - - _ _ - 4 - _ _

Mannose - - - - - - - - + - — _ _ _

Methonal - - - - — - — — _ _

Propionate + + + + + + + + + + + + + +
Pyruvate + + + + + + + + + + + + +

Rhammose + o+ - + + + o+ = + + - - — _ _ _
Sorbitol - - - - - - - — — _ _ _

Succinate + + + + + + + + + + + + + n
Sucrose + - - - - -+ - + -+ - + T _ _
Tartrate - - — - — — - - — _ _ _ _ _

Xylose + + + + + o+ - + + + + - - - -
3% NaCl - - - O R T MR R T AHTEE Breo /Tournals im a6 cn
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T
1 g-c
pH

6.0—8.0 DMSO

2.3

341 907r 14 3 16S rRNA
620bp 40% ~70% DGGE 60C 1A 55T

1B 5 3 3

1 Rhodopseudomonas 10 16S rDNA DGGE 40% ~70%
Fig.1 DGGE 40% ~70% analysis on the PCR-amplified fragments

of 10 strains which belonging to Rhodopseudomonas
Electctrophoresis temperature  A.60C  B.55T .
A l.gc 2.17001 3.R1 4.T 5.YNS 6.51105.
B 1.3-0 2.T 3.YNS 4.g¢ 5.R1 6.17001 7.V2 8.HB 9.rA.

R1 pal  jul 14 3 1 Rps.
rutila R1 2 g-c T 1 g-c
1-A  g—c 1-B g-c V2 HB rA g-c
1 g-c 3 1 2 1-B
2 g-c V2 HB rA gf S gl S
2 R1 1-A R1 1-B R1 3-0 Rps. rutila R1
T B H3C P 3-0 981 982 Rps. rutila R1
1-A g 17001 3 pal 1-A 1B 17001
Rps. palustris ATCC 17001 1-A T YNS
1-B 4T 1-A 1-B T T
1-A 17001

55C 1-B © ﬂib%%&#mﬁﬁﬁﬁﬁﬁﬂﬁiﬁ?ﬁiﬁ‘gﬂ er]tp: /',-"Journall‘sAi m. ac. cn
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51105 Rps. julia ATCC 51105 R1 g-c
2.5 DNA
R1 ATCCS51105 ATCC17001 g-c V2 YNS T 3-0
ATCCS51105 Q-10 MK-10
Q-10 MK-10 DNA 4
4 G+Cmol% DNA

Table 4 Levels of genomic DNA relateness between the representive strains

DNA~DNA hybridization

Group Strains Major quinone G+ C mol%
g-c R1 17001
g-c group g-c Q10 61.2 100 16.8 17.7
g-c group \) Q10 61.5 80.3 15.2 18.1
T-group 3-0 Q10 64.8 13.3 71.3 30.5
T-group T Q10 67.2 34.6 56.8 30.2
T-group YNS Q10 12.5 46.5 30.2
Type strain ~ Rps. rutila R1 Q10 62.6 19.95 100 12.2
Type strain b PRI Q10 7.0 14.7 100
ATCC17001
Rps. julia
Type strain Q10 MK10 3.0 3.1 4.2
ATCCS51105
Q Ubiquinone MK Menaquinone.
g-c gc V2 80.3% gc T 3-0
T YNS 3 20% g-c
Rhodopseudomonas T R1 3-0 3-
0  Rps.rutila R1 71.3% T 2 T
Rps. rutila R1 56.8% 46.5%
70% Rhodopseudomonas
3
Hiraishi ' Rps. viridis  Rps. fulfoviridis — Rhodopseudomonas
Blastochloris Rhodopseudomonas 4 Rps.
acidophila Rps. julia Rps. rutila  Rps. palustris 14 pH
6~8 1.0pm
Rps . acidophila 7 Rps . acidophila
14 2 T g-c
3 T Rl g-c R1 Rps. rutila R1
T g-c T R1 T 2
g-c g-c 16S rRNA DGGE T 6
H3C P 3-0 981 982 B Rps. rutila R1
3-0  Rps.rutila R1  DNA 71 %
T T YNS 3 Rps. rutila R1 Rps. palustris ATCC17001

RPS -julia DGGE © mﬂ'—"}’fﬁ)’rﬂﬁi@]ﬁﬁ?ﬁﬁﬁﬁﬂ?'%ﬁﬁﬂ http://journals. im. ac. cn
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Rps. rutila R1 70% 56.8% 46.5%
T YNS 16S rRNA
g-c
DGGE 3 gc V2
16S rRNA
gc V2 DNA gc V2 80.2%
T 3 20%
Rhodopseudomonas 16S rRNA
Rps. julia ATCC 51105
DNA <5%
RDP '*  Ribosomal Database Project 15 16S rRNA
Rhodobium marinaria 16S rRNA
Rhodobium marinaria Rps. julia ATCC 51105
1~10% Q-
10 MK-10 Rps . julia ATCC 51105 Rhodobium marinaria
Rps . palustris Rhodopseudomonas
DGGE DNA-DNA
16S rRNA
DGGE
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2000 40 1 14~20.
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PHENOTYPIC FEATURES AND GENETIC DIVERSITY
OF STRAINS OF RHODOPSEUDOMONAS

Zhang Demin Huang Zhiyong Yang Huifang
Institute of Microbiology Chinese Academy of Sciences Beijing 100080

Cao Wenwei Duan Junxin
Department of Biology Liaoning Normal University Dalian 116029

Abstract 14 strains of purple non-sulfur bacteria and 3 type strains of Rhodopseudomonas
were investigated by phenotypic characterizing DNA-DNA hybridizing and DGGE
analyzing. The characteristics of their morphology structure and physiology show that 14
strains of isolates have the features of the genus Rhodopseudomonas dividing asymmetrically
by budding lamellar intracytoplasmic membranes presence of bacteriochlorophyll a and
carotenoids of the normal spirilloxanthin series. On the base of their differences in
morphology growth corbon sources 14 strains can be divided into 2 groups g-c group T
group. Parts of 16S rRNA gene were amplified by using a pair of primers 341{-906r.
Denaturing gradient gel electrophoresis DGGE  of PCR-amplified fragment of rDNA
indicated that they have 3 genetic types 1 of them including 6 of 8 strains of T groups is
similar to that of Rps. rutila R1 the other 2 types represented seperately by 2 of T group
or all the g-c group were different from that of either of 3 type strains The Data of the
DNA-DNA hybridization of 8 representative strains indicated that the differences between
different types were enought to separate them into different species including 2 possible new
species.

Key words Purple non sulfur bacteria Rhodopsudomonas Denaturing gradient gel
electrophoresis DGGE  Genetic diversity
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