g AR DEC 20, 2008, 35(12): 1868~1872
Microbiology © 2008 by Institute of Microbiology, CAS
tongbao@im.ac.cn

B —RERARUYHEN TS S EE

oW Rk HPR EAER HAR KER

( 650224)

B B NZhBAREREERT S B AN E R ERAAKR Ka-1, P L AT AN
B ARSI, BB ARG //?ﬂ)ﬂ& 16S IRNA # A \#Fr G E AR IO & A RHLN KK, A A W
2, PRATE, EHASR, AR TERAENRR, AR B R AR RAAEAE A R R A e
B EREAKIBEA 75°C, &IiE pH A 3.5. i#@iL 16S rRNA A B 5 7| AR VLM P32 B AR 24T
K, REPEZARS AT E B EARGIUEAT 86.6%~94.3%Z 18], 5405 & M #
‘/ﬂéﬁﬂf‘/‘{” iAot B Sulfolobus tengchongensis RT8-4 & A& /5 5| AR IR &, A3 98.9%, T &4k
K4-1 %7 h et 8 B E 4. FHk K4-1 49 16S IRNA 2 B & 7] 5 4 EU729124.

KA MonEAT R, LT H, 2AEMSN, B LR

Identification of a Thermoacidophilic Sulfolobus sp. Isolated
from a Hot Spring in Tengchong Rehai

CHEN Bo WEI Yun-Lin JING Shen-Rong JI Xiu-Ling LU Yue-Qing LIN Lian-Bing*

(Biotechnology Research Center, Kunming University of Science and Technology, Kunming 560224)

Abstract: An extremely thermoacidophilic isolate K4-1 was obtained from an acidic hot spring in Teng-
chong Rehai, Yunnan province. Morphology, growth characteristics, utilization of carbon compounds, en-
ergy sources and 16S rRNA gene sequence of K4-1 were studied. Cells of K4-1 are irregular cocci with
monotrichous flagella. The strain grew aerobically in either a lithotrophic or a heterotrophic mode. Growth
on elemental sulfur occurred through oxidation of sulfur. It grew optimally at 75°C and pH 3.5. On the basis
of 16S rRNA gene sequence similarity, strain K4-1 was shown to belong to genus Sulfolobus, being related
to the type strains of genus Sulfolobus (86.6%~94.3% similarity), and being most closely related to strain
Sulfolobus tengchongensis RT8-4 (98.9% similarity). The GenBank accession number of strain K4-1 16S
rRNA gene sequence is EU729124.
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Sulfolobus acidocaldarius ~ Sulfolobus thuringiensis
; 2 Sulfolobus tokodaii  Sulfolobus
yangminggensis Sulfolobus ohwakuensis ; 3

Sulfolobus solfataricus  Sulfolobus shi-

batae  Sulfolobus tengchongensis Sulfolobus is-
landicu ; 4 Sulfolobus
metallicus,
10 km’,
50°C~97°C, pH 1.5~10.0 ,

1 MEETH%

1.1 BERE ERXERSE

DSMS8S8 (NH4),S0,4 1.3 g,
KH,PO, 0.28 g, MgS0,-7H,0 0.25 g, FeCl;-6H,0
0.02 g, Na,Mo00O4-2H,0 0.025 mg , CaCl,-2H,0 0.07 g,
Na,Mo00O,4-2H,0 0.025 mg, FeCl; 0.28 mg, CuSO,
0.016 mg, MnSO4H,O 2.2 mg, H;BO; 0.5 mg,
ZnSO47H,0 0.5 mg, CoCl,-6H,0 0.046 mg,
CaS04-H,0 60 mg, Tryptone 1 g, Yeast extract 1 g,

1L, pH 3.5
65°C pH 3.0
5 mL, 100 mL DSMS88
. 75°C (140 t/min) 7 d,

B

1% Gelrite
75°C 7 d,

DSM88 (4

12 EFFTREEREERFH
0.1% Tryptone 0.1% yeast ex-

tract DSMSS

(ODgpp=0.4), 22°C 5000 r/min 15 min
Tryptone Yeast extract DSMS88
10 mL (0.1%,

wi/v) DSMS88 , 75°C
7 d, ODgo
(ODgpo=0.4, >
)
K4-1
K4-1 0.5 mL 5
mL DSMS8S§ , 45°C  50°C
55°C  60°C 65°C 70°C 75°C 80°C 85°C
90°C 7 d, ODsoo
K4-1 pH
K4-1 0.5 mL
pH 1.0 1.5 25 35 45 55 6.5
5 mL DSMS8S8 , 70°C 7
d, ODg pH
pH
1.3 2 DNA AJ#ZEX. 16S rRNA E[E ¥ 1 &
DNA DNA
, 165 rDNA

F1 5'-GTTCCGGTTGATCCTGCCGGA-3';
F2 5'-GGCTCGAGCGCCCGGGTTACC

TTGTTACGACTT-3" PCR 94°C
5 min; 94°C 45 s, 50°C 45 s, 72°C
1.5 min, 30 ; 72°C 10 min PCR
) T ) E. coli DH5a,
s Sangon Biotech
14 REFUWHEESHH
Blastn GenBank s
Mega3.1
, (Neighbor-Joining) ,
1000
1.5 BFEREEENR
K4-1 2%((W1V)
(Hitachi H-600A)
2 GREWR
2.1 RS
K4-1 1% Gelrite  DSMS88
, K4-1 ,

, 1.0 pm~1.2 pm( 1)
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22 EFFREREREEREH

K4-1 0.1% Tryptone 0.1% yeast
extract DSMS&8 ,
55°C~85°C, 70°C~75°C,
80 h, ODgpp=1.0
pH 1.5~5.5, pH 3.0~3.5
, K4-1 DSM&8
, pH
, K4-1
K4-1
( Ren-Long Jan, Xiang X )
1578 K4-1 ,
| Bk Ka-1 BB MT A S. yangmingensis YM1" , S yang-
Fig. 1 Electron micrograph of strain K4-1 mingensis YM1" L- L-

F1 K41 SHERUHERERESH ALK

Table 1 Energy sources and utilization of carbon compounds of Sulfolobus sp.

S. solfataricus S. tengchongensis S. acidocaldarius S. yangmingensis

Nutrient Strain K4-1 DSM 1616" RTS-4 DSM 639" M1t

Sulfur compounds
Elemental S
FeS ND ND
Carbohydrates
D-Arabinose
D-Ribose
D-Xylose

D-Fructose

ND - ==

oW KR

D-Galactose -
D-Glucose -
D-Mannose -

D-L-Rhamnose - - -
Lactose - - _
Maltose
Sucrose

Raffinose ND
Sorbitol ND ND - ND
Cellobiose ND ND ND
Trehalose ND ND ND
Amino acids
L-Aspartic acid E= - E=
L-Arginine ND ND ND ND
L-Methionine ND ND ND
L-Alanine - ND ND ND
L-Glycine - ND ND ND
Tryptone ND
Yeast Extract

—+ ;= ; ND:
Note: +: Positive; —: Negative; ND: Not determined
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L- , Ka-l *®2 K4-1 AR SHUMERBE 16S rRNA EHF
K4-1 D- D- FIHEAN % b3S
Table 2 16S rRNA gene sequence similarity of strain
, S acidocaldarius DSM 639" K4-1 with Sulfolobus sp.
, S. acidocaldarius DSM 639" S. A . Sequence
. ccession o . . .
. T Strain N similarity with
solfataricus DSM 1616 L- K4-1 0. strain K4-1(%)
D- D- L- , S. S. metallicus DSM 6482 " D85519 86.6
tengchongensis RTg8-4 3 , Stygiolobus azoricus DSM 6296"  X90480 89.3
K4-1 S. tokodaii TW " EU545801 87.4
S.ohwakuens TA-1 IFO15161 " D85507 88.9
. S. acidocaldarius DSM 693 " D14053 89.5
2.3 16S rRNA EE R X B S e
K4-1 16S rRNA S. tengchongensis RT8-4 AY'135637 98.9
Sulfolobus sp. B6/2 U38360 88.5
1482 bp, GenBank
S. yangmingensis YM 1" AB010957 88.2
EU729124 GenBank
S. shibatae DSM 5389 " M32504 93.5
, 2 K4-1 ) T
S. solfataricus DSM 1616 D26490 94.3
16S rRNA 86.6%~
94.3%, S. teng- Acidianus brierly ,
chongensis RT8-4 989 , S Mega3.1
shibatae S. yangmingensis YM1" 8. acidocaldarius 2 , K4-1
DSM 693" S. solfataricus DSM 1616" S. tengchongensis RT8-4 ,

93.5% 88.2% 89.5% 94.3%

90 Sulfolobus yangmingensis (AB010957)
100 [Sulfolobus tokodaii (EU545801)

100 Sulfolobus ohwakuens (D85507)

Sulfolobus acidocaldarius (D14053)

Stygiolobus azoricus (X90480)
63 81 —‘7—
— Sulfolobus sp. B6/2 (U38360)

100

100 |: Sulfolobus tengchongensis (AY135637)
K4-1 (EU729124)
100 [Sulfolobus shibatae (M32504)
Sulfolobus solfataricus (D26490)

100

Sulfolobus metallicus (D85519)

Acidianus brierly (X90477)

Metallosphaera hakonensis (D86414)

100

Metallosphaera prunae (X90482)
Metallosphaera sedula (X90481)

100
100

0.01

2 H#k K4-116S rRNA EERF R FH UK
Fig. 2 Phylogenetic tree based on 16S rRNA gene sequences
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S. acidocaldarius S.

“a

solfataticus ~ S. metallicus S. yangmingensis
tengchongensis ,

S. shibatae S. tokodaii S. hakonesis

[9-11]

E)

[12,13]

K4-1
, K4-1 ,
3.5,
75°C, ,
K4-1

1.0 pm ~1.2 um, pH

16S rRNA , K4-1
16S rRNA
86.6%~94.3% , S. solfataricus DSM
1616" 94.3%
S. tengchongensis RTS8-4
98.9%, >
K4-1

RT8-4

S. tengchongensis

K4-1 16S rRNA
. Kd-1

, (Thermus sp.)
[14]

(pH 1.5~6.0,
55°C~93°C) ,

MO AHAFIERAAFAFALTE No.
30660009). = &4 A A#F K4 (No. 2007C186M)
B B A5 B4 A 4 B S PT kR BT A KR
K E & FI T I ARA 4 581 (No. 07014).
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