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TCRUE BRI fF B 100 pl 5 350 pl 3555 2 X404k
KA IR A, ZRFE 10 min J§5 3 mL 2f
[ A 7 FE TR 50, 6 b 2 1A 355 57 55 34 50 (i 45 7
DSM88 [ A-A -, B RUZ o B B2 A
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50 wg/mL) F1 150 L 10% SDS, F 56°C 7K ¥ 14 Ui
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BIRBRAEZE I T2 0.3% (wt/v) Triton X-100 &b
PR S min J5 0 5 BE 5 WD AR BRI ZE 0. 1% SDS(wt/
V) TE 50°C ZbHE 3 min Ji i 2 i B s Q8 A K XTI
DAL P P52 T 0 A« W R R B VR TE % i

(10 mmol/L TI‘IS HCL 5 mmol/L EDTA) 2

ar!"v ,p.'._:, N
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proteinase K (1 mg/mL) 56°C jE 4k 1 h J5 ] &
W,
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2.1 BEMAEREABEREENSS S

IS bR O3 B 3 30 ZRRAATE TR I, OF:
43 BA5 5] — R WE 4K TTSP10, TTSP10 g% fi ik &
T GBI WETRIBE , 28 24 h 5557, DR B AR vl ik
1.5 -3 mm, Hf5 FH TC10 a9 16S tRNA £ [X 75
( Accession Number;: GU119889 ) 5 Thermus J& FfRAY
HRRAAETS 99% |, #415 -0 %€ N Thermus J& 18
#k Thermus sp. TC10,
2.2 EEERSNE

TTSP10 SLHF H AR 67 nm, B A7 MAL Y 22 T {4

gk, AR, KB 837 nm, EHAE4 10 nm,

eSO R R o Sy T RS Y e
HEHE R OUE A — € IRER , 5424 15 nm, TTSP10
HA KW R BB RHAE, (& 1) T TTSP10

&EEE Thermus Sp- TClO [ilﬂiﬂ’]ﬁ}/u o

E1 TTISP10 R HTEFRIELS
Fig. 1 Transmission electron micrographs of TTSP10 and its host. A: Extremely long flexible tail and icosahedral head of TTSP10, black
arrows show collar and endplate of TTSP10. B: Host cells of TTSP10. C: Icosahedral head magnified
by 80,000 times, black arrow shows collar of TTSP10; D.TTSP10 virons.
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TTSP10 fY 3L K 2 A XUsE DNA, ] Dhgh Pse 1 i
VIR 2 5K/ B B, BamH T Fil EcoR 1 i
YIBRAS 1) 7 BOAEXT B 1T Xho T XF 3£ 21 DNA 1y
I RCRARME , k20 3 3R B, HHE[RI2H DNA K
N R 60 kb, L2,
2.4 IR R AL E R R E ATE R R i
2.4.1 BJEXTEFERE A0 55 FH Thermus

TC10 7£ 50°C —78°C ] LIk TTSP10 J&kiy, LIKEFRIR
JEE R 65 °C B R A (4 W3k TR AT 3 i K, 5 % W W TR
PRI T 3k 3.5 x 10” pfu/mL, #E M4 & W
(& 3) ,TTSP10 7£ 65C fefa e , Bl A i B8 Tt , Wik 1A
PRI 15 SR BEAR, 72 70°C F1 80°C 43 B fA IR 1 h J5,
I TR K 114 V% 3243 501 F W 46% F1 96% ,90°C 4b #1110
min W R AR
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PRI L s e AN B 0, FLAE pH o 4 - 11 Y04
35% LA BT EE, JULL pHS I BE . B pH
{E R AL, TTSP10 35 PP iy /b, X4 pH {45 T 3
o 4 e LI YL 1 £ I RE 0, (B HAE pHIL BT {4
F¥ 60% [k BE , A0 tb 2, TTSP10 7£ /& pH P35 T
A B R E

1 2 3 4 5 6

2 TTSP10 EF4H DNA R4 Ee ] E i

Fig.2  Restriction endonuclease digestion patterns of TTSP10. Lanel ,
Purified TTSP10 DNA; Lane2, TTSP10 DNA digested with BamH [ ;
Lane 3, TTSP10 DNA digested with EcoR | ; Lane 4, TTSP10 DNA
digested with Pst [ ; Lane 5, TTSP10 DNA digested with Xho | ; Lane 6,

size markers.
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Fig.3  Effect of temperature on TTSP10.

2.4.3  ATHILVE R, F 35 700 A5 0T 0 A AR T ) R )
TTSP10 X} 58 {75 AN Usk, S5 Ak #1543 380 4% 85% LA
R (BT EE R T L35 ) Triton-X100 1 SDS
AR A HR R B O BRI A% 17% A 32% , A il K
(1 mg/mL) W RE 5 4= 0l VR B PR 4= e it e, i S
REW], W IR TTSP10 4h3%¢ HAT 2 11 5 5 TR
AL

2.5 WEHEEAARSN

SDS-PAGE vk g5 5 0 (K] 4) , TTSP10 & 4H
AR 3 4 BB, BN HI/N (lh EFITF)
KNy 44 42 39 kDa, Ll 4rF 8N 44 kDa 4%
SRR, AT AR TR B A R AR 1, L kR i
SYES AR i P23 45 A A,

M 2 3
kDa

97.4——

66.2— IE— e

a.0— .- - =Hps
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20.1— |—
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Fig.4 SDS-PAGE of purified TTSP10 and it’s corresponding host.
Lane M, protein marker. Lane 2, Purified TTSP10. Lane 3,
Thermus sp. TC10 total protein.
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WIHTA ( Thermus ) JE A g W8 P ELAH A P HLESH
LB [ 1969 4F Thomas Brock 1 Hudson
Freeze M3 [E 05 A0 2\ el 43 B 15 1) 26 — MoK A= WA T
DIRIAS 52 T, BT Thermus J& LI kR T 8 AFlr,
ENE K  HA B 22, 8 g2 5
FI1SE [ B 4 Z8 Bl P A — BT A i T 40 2 o
RS AT A e A S B 123 B R T LR
Wi WA B ( Myoviridae ), & R W W 1K B
( Siphoviridae) , 78 35 )2 W T R B} ( Tectiviridae ) Fl1 22
FEIE B AR TR (Inoviridae) . [E 9T R R IE A C A
WFFT, T IG5 N IR - 1 R v b A X 73 15 7 3
PRI AR 2 00 AT P W T 2 — Aokt 23 0 A T W 14
FEXFHh GVE2 1y DNA 45 &8, I H 1R & i,
TR, R A NI TR AR Y BE
A ] N A WG AR TR T A ) A DG o AR BIFSE M 1
PR RASR IR TR AR AR — R R B R K TTSP10,
TR R AR B IE A T AR Y Sk AR AN 3K 837 nm 1Y
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BE, BERKT M. X, Yu 7% W 85 2 5
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BHIE B fA P23 — 45 1 P74 — 26"k H 4K 1 P 3% i
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P23 45 fEE M 22 5, eAh TTSP10 438 11 s
Rt HoAE ERONTE R GL B FIE MO RR Sl
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TR O B R S I T A TR R B 2 R, T gy
VA DA I 8 190 g i T S HL g PR T R 0 U 5
BRI

it AR TAEE T BA R AT
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Isolation and characterization of a Thermus lytic
bacteriophage from Tengchong Rehai hot spring
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Wei Hong , Jian Han' , Xin Dai”, Xiuling Ji', Yunlin Wei “, Lianbing Lin "
('Biotechnology Research Center, Kunming University of Science and Technology, Kunming 650224 )

(*Institute of Microbiology, Chinese Academy of sciences, Beijing 100101)

Abstract ; [ Objective ] Genus Thermus represents an ancient descendant within the domain of Bacteria. This research was
focused on the isolation and characterization of Thermus bacteriophages from Tengchong Reihai hot spring. [ Methods ]
Bacteriophage was isolated from Tengchong Rehai hot springs by double-layer plate method, and further characterized by
morphology, temperature, pH and organic solvent effect on phage production, DNA restriction endonuclease digestion and
protein composition analysis. [ Results ] One lytic bacteriophage was isolated from Tengchong hot spring. It’s host strain
Thermus sp. TC10 belonged to genus Thermus ( 16S rRNA gene accession number GU119889 ). This phage has a
hexagonal head (67 nm in diameter) and an exiremely long tail (837 nm in length and 10 nm in width). The optimum
temperature and pH value for production of virons were about 65°C and 7. 6, respectively. The phage was not sensitive to
chloroform. The differences between this phage and the other two Thermus Siphoviridae phages P23-45 and P74-26, which
were isolated form Russia’s Kamchatka peninsula, demostrated it was a novel bacteriaphage and was denoted as TTSP10
(Tengchong Thermus Siphoviridae phage) .

Keywords ; Thermus; Thermophilic bacteriophage ; TTSP10 ( Tengchong Thermus Siphoviridae phage ) ; Morphological and

physiological characteristics
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