Bk e 1220

i 2N KE B 30 U D HRNE - B AF BT A /L AD 55 - Rt it &
A BB T DOTRR

T s, B OR/E:, B R

TN KRR G RFIIEE, 2 TN R T b

B B OEOBUKIB AL, FUGHIEROBREEA I LA ML OB A DA B Ch DY, 77 B RIS K e R
BT D, o, TOIINRBREICAERTIVANR NI TILT 77— (7 7—) 1, MBEOYEIEER PR - DK
(BREICHEBREENZ R T EHEIS I TOD0 Z B DBFFEENIIED LR, 22T, MUK LTI LT BR
BAFFOMRMHER DI IR N OT A NART 77—V BRI L EDOMEREFNT T 2 LT BB &R E L CORHEE
11277,

Rl B/ INEIR IR OHEREY) (75°C, pH 7.5) 2 0 BEREL T 4F 8 - IEM 7 7 — V2 5Bl T2, EnoDob, 77—
OOH2 X A 77— KR D Siphoviridae FHI/PHASIL, 77— $OH3 13 Inoviridae FHI /3 FASNVORHKEIR T 77— Th >
72 OOH2, $OH3 [TILIT turbid plaque ZTEZRLL | IEJFMET 77— T HEB 2 HiLlc, ZNHT 77— D B-pH L EM%
ABRLT2EZA, 50~60°C, pH 5~9 T 90%LL EDEFRFE R LT, £, W7 7 —Y OMfEEZHER L7225, 0.1~
0.5M T 80%LL LD AR LT,

QDT 77— D ) WEEEFRIT L= 25, OH2 13 38,099 bp & A DNA T 60 {E D ORF 2MEES 7=, 2
50 ORF | LIAHBEFRE, DNA FHHLX BERRE, W& RN T AN — i b o Q2 —J7, 6OH3 1T—A%H
DNA %45, 15 M T © T ARSHOERIERE (RF) 252 L0135 h 72, $OH3 RF DNA % 5,688 bp T 6 f#H > ORF 73
HEESIIZD, BERO X G a— R T 585 - ORI RN Hgh o7,

CNBHEMWE Y 77—V HSRDOBEFE DI L | IAEI#%S Endolysin & Holin O & PE IRz, IEPEHLO PGRP RAA &
HIREEERE SO LysM R AA>%FF> ¢OH2 Endolysin 1L Ni-NTA 77 =7 4— A7 A THELL ., 100 ng/ml T G.
kaustophilus \ZxF LA EHZ R U IEMED e il B 36 L OVl pH 232 Z L 70°C L 7 ThHHZ LN 50oT, F2, 20
SO IMBULER | 85°CTIL 90%LL E, 100°C TH I LZ 40%FEIFIETENR LIV, BN EVEEZ R LT, S5IZ, pH S
~10 TO 3 LI Ch , RERIEEDIR FIXALND T, G. kaustophilus UAMNIH | 18 = THS T, thermophilus.,
E. coli X° L. johnsonii {2k CHIRETEMEDETE N TE T, ZAVE CMtEVAIR EEESE OSB3/ 72< | FFIZ PGRP KA
A LB RF O B SR OFERERFAT & L CIIABIZE 3 9] 6O COHAE TdD, Holin (X pColdTF & HV &4 78
ELTHRBISEDZ LTI, RIERICENZMEWE, pH ZEMEERFOZED RS,

1. B W SHEEINAINRIZNICERIIRAEH TH 5 (Ackermann
F. Twort (ZX->T 1915 FIZR RN TLSE, MIE YA 2011) , FDRKZERDHE, KIGE YT HL 77
NNATHHT 77—V THER FIZ VEFEDL EAMEET DO — T ORI E— IR E DOFEE T T DY — LT

HENDERLARF B FER THD, 77 =213 FIHSHTEY M3 77 —V3 77—V T4 A7 AL
NODRRERSHRAE TOEB S FORBBEIZLD, DYUREFEIZHVGIL, SHIZ, T4 77—1% DNA U7
Siphoviridae, Myoviridae, Podoviridae, Inoviridae 72X \Z —BREDOMBIREL TEIAHWSN TV, T2,
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MRSA 728 DOLZANMVERE O HBLC LY | JREINEE BTN
JRYEIZRT L, 77— U T8 —ANEIRIEE L TR
7RLCV % (Henry and Debarbieux 2012)

EBICHE MR T 7= (TA NV R) EIRORZR I T
INE BB E R eE 25N, iRDOELE DD
WEITAEMRIRDOS CHIN, TR 77—V
1T 107/ml EEHEITEY, OA R E IR E
PR RAT T ZEMNHME STV A (Fuhrman 1999;
Weinbauer 2004) , F7=, VEEDREROEIKIE HFL72 8D
BIE, 7 —F 772 &5 F RAM DR ICITNLE S 2 4E M08
HEES L TRY., FUAHERIZ RSO EREELE 2 5T
Do —WRIZTANVAITIE ELD T WVBEEE#REDL DI LN
HIHILTISY | FEMFEO BRI U A A E L ORI AL
BT ABIEHEREL DO TAN AR T 7 — U E B4 57
REMEDND D, L2 A, TR DEIKIEH AL D EHR IR
XREETHY, SHITIE, VAVAEBR ISR EE
T 5720 LEROWE KD DDOT ANV AGRFEIIHREEE ST
&7,

T, AME T RIS L, HE RSO A~
78S TRD DAL, 100°CUTV  HIEE K A3 H -5 /]
IR OBIKIZE BL, 2O DR FRERBEA )1 I
Gtz R 77—V OB R A T, ENHDRHERS
J ISR IADINC T HZE T, BRFAE M OB IR
fR CEDTNT TR, 77—V OREYsEA BT 52
T AL D AR DNA ~DIEHe, 77— )
NET DBIB T DA TARTEDO F VLB TEHEE 2
BND, EHIT, 7 LERIZEE ST, FRBLRERERL .
T =R ORI 2T 2 AL LT, B
(2 THEMVERTEE AL U CHIfF S A IR 1% 5% Endolysin 33
L OV Holin (2B L., WF9EE1T 72,

2. IRAE
2.1 I7—V TR -7

Flds IR/ N SR HEK 0 (75°C, pH 7.2) LY 71
ZEU L, 5 BEAFENE Thermus thermophilus HBS 57~
EEL T, TT 55 # (Polypepton 0.8%; Yeast extract 0.4%;
NaCl 0.2%; pH 7.2) Z M\ = “EHEFERIEITLY Thermus
BT 77—V DRF Bt EAT o1z, LT 7 — U
SM buffer (50 mM Tris-HCI; 0.1 M NaCl; 7 mM MgSOy;
0.01% Gelatin; pH 7.5) FFIZRREL | PRAFLT,

2. 2 RIBEH

77— OREEHONIT D7D R T 47 Y thih:
W E T BRI LD B A 1T o7, R
(2., 6 FHEHD Thermus J@FEIKEZE L LTIZAR Y T A
\ZROTE B ARG LT, F, flix D5, AlG, AR
JE (50°C~90°C) . pH 7. 1 B, 3LV pHGB~11).
60°C T 24 FFfRIFRHE L 727 7— % T thermophilus HB8 T
S H, TV E LT 7= O pH ZE
PEaBR LTz, [RIBRIC, 77— K %45 NaCl % (0 M
~3 M).25C. pH 7 ® SM buffer H1C 24 FFEHE %
YN R D ZE TR IS BT L7 77— Dl
Wz R,
2. 3 —EXIZTERDIR

KW FET 77— % RN 77— V&G T thermophilus
HBS #lfias TT AL HIZRREL . 70°C., #R%ZH72E (160
pm) 21TV, 120 43 F T 10 32 RN L 7= MR iR 2 B
PESESET2 T thermophilus HBS |G ®, FERkLI=7
T— I — B AR AR A B LT,
2.4 J7—UHTDOREHR

045 EE (10,000 rpm, 10 min, 4°C) ICKVE AR %
BRI 1,010 pfu/ml 7 7—7% 1,000 ml |2 DNase 3
LY RNase 22V E VIR 10 pg/ml IANL ., 37°C. 30
STILERAAT ST PEG LB ZAT T, LB A7 m—2
B AR L B LD T 7 — R AR LT,
2.5 77— DNA Ot EFEE

DA B TR I 7= 7 7 — ki % SDS AL,
Proteinase K JLERAAToI2%, 7=/ —/L-7mmadL LAL
BIZEOHhHHL =& 7 — VIR TR U7, 7z, #lkiE
K7 7— 1348 FMIE H O Replicative form (RF) DNA %
Xprep Plasmid DNA Mini Kit (7 A7) (ZZ 0 H - 1L
L7z,
2.6 77—2% /L DNA DIBEBLTIRTE LB FRENT

WL T=7 77— AT, 454 v — I 2 VAT
2 (Roche) (27T Pyrosequence 211772, 7, fkiER~7 7
— 0 ) DA TGRSR L%, pUCIS & —|ZHd
AU, Escherichia coli DHSoZZEHEHLL =, 55 7=
n—bRE# X 7T AIR DNA A HL | Applied
Biosystems 3130xl ¥ = %7 v 7 7 F 7 A% (Life
Technologies) & H VN CHi LRSI 2 fifae L7z,

TNENHELN T FERL S % Microbial Genome
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Annotation Pipeline (MiGAP) |Z# A7 5&3512 BLAST
FRHTIZ KOAR R 21T > 72,
2.7 J7—VBAEBRODKEXKR

HEYDZ L R G REICEFET DD, 77—V )
LZFFAIEL | PCR HlRE%  FEBL~/ % — pET21a BLW
pColdTF % FW e KGO R EFE B R AEGLL T, FEBL
FHORIGEIT E. coli BL21(DE3) 7214 Rosetta2 (DE3)
pLysS #H\ 7z,

KIGHE A 100 pg/ml DT VAR T~ LB HEHT
ODgyo = 0.6 £THFEL, 0.1 mM IPTG IRIIL T 25°CC—
Wk A1 T o7, FEA L SEIE, B LI KRG R4 8
TR | 0 BEL C R A Rl L, BVLER (55°C,
30 min) %, Ni-NTA 774 =7 41— 7 LT Tz,

2. 8 AREEFROEMEIHE

EHEIETEZ G T 2720 FEREE R R % ., B L
PBS buffer (137 mM NaCl, 2.7 mM KCI, 10 mM Na,HPO,,
1.8 mM KH,PO,, pH 7.5) % FH\ N CYEi%#4 . PBS buffer (2

FHRE L7, WETETEL, R (S R R 2 TN
ODyso TV ZFHAIL 72, F72, BB DM EWE X KR E T
20 ZyEfE T, 12,000 rpm T 20 4y L LT, _EERGE
BErREERA L EHERICH FL, —BrEEE L TR
=R LT,

3. ARHER
3.1 BKMLDMEMED7—S DR
NI R AR E W, TEBERIEICED T
thermophilus HB8 | &Y DEWET 7 — % /3 C&
7o 2NHDHE  IEFEMEO @Y 7— T ¢0H2 1L turbid
plaque &Z D f RIS IR IZ KDWY — 2 TR
fth )5, 77 —28D%\ OH3 13/EW turbid plaque %
JERLT= (Fig. 1), £7o, ZNENDT 7 —VIZOWTTE
EIEFA~DE, QOH2 1% T thermophilus \ZJBEXFE KL
Geobacillus kaustophilus |\ZJEG 2R UTZ 08, QOH3 X T
thermophilus HB8 D &G E% 7~ L7z (Table 1),

Fig. 1. 77— 077 =78k, (/) $0H2, (£7) pOH3

Table 1. 738~ 7— OfE i

Host $OH1 dOH2 oOH3 oOH4 dOHS dOH6
T. thermophilus HB8 + A A + + +
T. thermophilus AT62 + + - + - -
T. thermophilus HB27 + + - - - +
T. thermophilus TMY (+) - - - - -
T. aquaticus YT1 (+) - - - - -
T. thermophilus Fiji3 A.1 (+) - - - - -
G. kaustophilus NBRC 102445 - A - - - -
S. tokodaii strain7 - - - - - -
E. coli IM109 - - - - - -

+; clear plaque, A; turbid plaque, -; no plaque, (+); opaque plaque
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3.2 WREIZLEIDHI7T—ODHRER
AHT AT YEIEIZID, 9OH2 & $OH3 DIFAEABIZE
L7224, OH2 I LEHEBIEAE 87 nm, BHTR 420 nm D 4
¥RZ 77— Siphoviridae FHIAPFASIZ, )7, $OH3
IFESK 830 nm., 18 8 nm OFKHEIRT 7—""C Inoviridae
BHZ Y TE7= (Fig. 2).
3.3 NEIFT—CDREM
Bz EMERBROFE R, 9OH2 & $OH3 1T EHIT 60°C~
TS COEVLE BT 80%LL EDETFRERTRE
BV EME A R LT (Fig. 3), %72 pH Z2EMERER LD
GOH3 % pH 5~9 DML, 50%LL EOIEYEZ R LUT-
(Fig. 4), =512 ¢OH3 1 0.1~0.5 M & NaCl f£(£ F T,

100
80

60

40

Surviving rate(%)

20

60 65 70 75 80 85 920

Temperature(°C)

Fig. 3. 7HE7 7— OitEE
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80%LL EDAAFR AR LT (Fig. 5).
3.4 ¢OH3 D—ERIBEMHREBEIMBRIZE TS
OOH3 4/ LD EF

OOH3 D—Eetsf A ReH7-22 5, 9OH3 1 60 73
M OERIIM &2 i< 40 MO BHHBI RS,
burst size |4 109 PFU/cell Téh 7= (Fig. 6 (A)) .

WIZ GOH3 77— s HBS MU HEEIR AR IR
(R L7282 A, 9OH3 D RF DNA && 2515 A
DNA 2MEG% 50 79~80 3T, R ¢OH3
DO—AHH DNA HIEG% 50 53 ~80 s3I S 7= (Fig.
6 (B)).

100 nm

100

80

60

40

Surviving rate(%)

20

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

pH

Fig. 4. 737 7—> 0 pH LEME
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Fig. 6. ¢OH3 7'/ LD 5 THINLNZEE) (A) & OH3 D — B IR (B)

3.5 I7—CM5/ Ligk

dOH2 7"/ 1% Pyrosequencing (ZXVfERELT-EZ A, &
D GC & #1T 44.69%. 77 LA X% 38,099 bp T 60 A
@ ORF 23MHEESHL, ¥ . DNA U, #ds <781z

BboBIn TR ENE NI TAS — 1% &> Tz (Fig.

7). 2 b D %< Geobacillus  thermoleovorans
CCB_US3_UF5 7/ M s 1LV RFEIPEE R LT,

—J5. $OH3 RF [ GC % & 58.03%C 5,688 bp DERIR
DNA T 6 fHl® ORF 37 /7 —hSH72d, ZHbIEET
Thermus aquaticus Y51MC23 %/ 2 b @ hypothetical
protein EARFEMEZ 772728 (Fig. 8) . BEAIOD 7 7— & n
FLIIABRHERMEE RS Rrolc, £/, ZNET
Thermus J&DREHER T 77— TF ) MEEDALNZE N
7=HD137e< ATElD OH3 DM RBIDH L7r 77,
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Fig. 7. ¢OH2 D77/ 1fis
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Fig. 8. $OH3 D7) L 1E

3. 6 $OH2 Holin DFEEHLEREM

KEGE T ¢OH2 Holin DIEBFFEEIT 1225,
IPTG RN 15 5312 (2 FE AR A O EE 3 BIRYIZ 230, Holin
OHEEM 2R TET=M (Fig. 9) . T &OX L 7E
TSNt £2 T, BEEZMA DD R BT 2
— pColdTF %\ Holin Z @57 /X7 BH E L THBLSH,
REAEICKIILT,

3. 7 ¢OH2 Endolysin AR FEHERTE S

$OH2 7/ A XV rm—=71L7- Endolysin I, 100
ng/ml T G. kaustophilus \ZxHUIAFEER Z7~L (Fig. 10
(A)) . IEVEOE IR E B IO pH 2322 70°CE
7 THDHZEN T (Fig. 10 (B)) . 7=, 20 53O
RLERT% | 85°C Tl 90%LL |, 100°CTHIBLE 40%5% 17
TEYEDN B DAL, B MMEWEZ R L7Z (Fig. 1),
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Fig. 12. $OH2 Endolysin O ZEji pH (A) & pH ZEM: (B)

512, pH 5~10 TO 3 FFALE T, KERIEVEDIK

TXAHN2h -7 (Fig. 12), £7-. G. kaustophilus LAS},
18 ETHD T thermophilus 13HHAHA | E. coli X°

Lactobacillus johnsonii |Z%fU CHOIERETE DR T

77

4. % &

INERIESR XU K DN F D~ < B R @)D DBV TER
EHAL, # BT T HRR THY, BUKPFITIE, 2
AKIBHALIZAERT D7 7= Lt LT 7 77— 05 7 i
TEDHEB X, MR EAT ST, ZORER, BIEE TICRZ
% 6 MOMBEWET 7— VNl CEI 28 e A+
LKL T 7=V B RAER L TWDZENRH X D,
Yu HIETAATUR, 22—V —=F0R i 7 OKEND
115 FEOD Thermus J& 77— D53 iR B L TV, &
B, Myoviridae. Siphoviridae. Tectiviridae. Inoviridae
BHIBL ., K- (98 Fd/115 F) 7% Myoviridae & Tectiviridae
Tho7=(Yu et al. 2006) , S IE/NEIRIRDNS5BEL 727 7
—OOH2 1 X Siphoviridae F}, $OH3 1Z Inoviridae FHZJE
THZEDD, FBEBIN D12 T 7=V THDHZEN o
Too ZHUVDITMRIRDS KR ESEL/R2 575, 3R turbid plaque %
BT ALY 77— ThHEE 2 bivD, 2D
ZEE, IS T 7 — U EIR O UK T T ERAL R B AAE
W2 AN U O EE ALK CWDIEEERL T
D FIEEUK T COBIR T DKARTEN T 77—V d-
TATOIVTN DT LA TRIEL TUVD,

FINENDT 7 =IOV TCrEZa R 2 N 35 &,
F7°, ¢OH2 I Siphoviridae FHZ /3 FHS AL, plaque SMAD

WY — IRENZEND | W7 IR HE IR A FFo T
DHIEDIRBESIVIZ, Thermus JBI\ZEYET 5 Siphoviridae
B77—1%, P23-45 X° P74-26 (Minakhin et al. 2008) .
TSP4 (Lin et al. 2010) 23FFESHL TS A3, GOH2 VLA
PEB LD pH ZEVETIXINDL Y 77—V LIZFE R Th-o
7o EBIZ, $OH2 DT/ A A1 38,099 bp T, HEES
% ORF i3 60 18 Thr-7225, BEIZH ) LA DR TES
A TCUD P23-45(84,201 bp, 117 ORFs) <> P74-26 (83,319
bp, 116 ORFs) IZHL~/NEVN, ZOML, Myoviridae FroD~
7—C T thermophilus HB8 ({28442 ¢YS40 (152,372
bp, 170 ORFs) ( Sakaki and Oshima 1975) X° T
thermophilus HB27 (ZfEY«4 % ¢TMA (151,483 bp, 168
ORFs) (Tamakoshi et al 2011) 72 L b3 % ¢OH2 D
TIBTKI S D 1 Lviewy, ETo. _EFED Siphoviridae
BtO77— /], Myoviridae 77— ORINZIL, @VViE
fRAARRIMEDS ST AY, 9OH2 HARFEIMEZ 7RI
DI, EIZ G thermoleovorans CCB_US3 UF5 %7/ A L
@ putative gene THY, 77—V B THIFEMZ R TH
DIFFAE T2l o7, GOH2 DOFLIFENFEIE THH), RIS
JAIZ 9OH2 EHIGR D7 7— U BREFEUEL Q0D EE XD
DD, GOH2 IX Geobacillus JEIEE Thermus JEIKFE DK
WACHRITHERE T 2T D7 7 — U ThHEHEE SN D,

7 X WBd A O AR [RIPERE SR 4 R 5 9OH2 Endolysin
VKIEMESAL D PGRP K AA > EAMBRBERE B34 LysM R
AT FFOTEDN I oTo, EATEFR T 85C T 90%
LI E, 100°CTHIBLE 40%FRFIGTEN DIV, BT
BEE IR LT, &5, pH 5~10 TRERTEMEOK FIX
HHIT, @ pH ZEME R LT, ZIVETOMIE T
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it ARV i 6 O s 130 72K | FFIZ PGRP R AL % FF
DI EAMEFS B 8% 38 OB BEREAT & L CIEARIF SR 03 918D T
DL THD,

GOH3 [FHMEMEIR 77— TdH D Inoviridae FHZJET D73,
Thermus J&~7 7—Cld PHT5 77— DI, capsid #
LRI EEDSTARKEE T OV TIFZE S 70T 5 (Pederson
et al, 2001; Tsuboi 2005) H DD 7 ) L&D H A F 1372
VY, GOH3 1TE WV EMEE pH 22k, Mtk rEE R LT-
25, §OH3 1T, AAH T HEREEDOZAb, RIS | BUKIRIEDO M
BOEEIDIRES pH OZALIZIHE ST D720, El
BEMEZ CNDHEFEZ BT, $OH3 IX Inoviridae F}
DEHER T 77— TRLMR, ARHZB T 27 7— Vi —K
#{ DNA % B 5 OERREL TREFL T0D, fiHER 77—
DI, YL E IR — A8 DNA AL
12, —AREH DNA | RF DNA EFRSMDERIR “AEH
DNA L7200, BIRFHEE - FHERS L, 77— VL3 B
&5, GOH3 JEYSHIAL N Tl Y% 50 73 ~80 /72
RF DNA &—7${ DNA b Sz, Zokk e —Bei
SHh L2 B THRETT 2L, RF DNA (344
50 SRR TSI, 77—V RS BUHS T D[
(ZH RF DNA TR A5 AN Chik e I g il 25
FESND—J5, —A8{ DNA % RF DNA [ZH~/D 70 i
EOFEEEMICHERSNTWDIEZ bR, 2,
OOH3 7"/ 1% 5,688 bp T 6 fED ORF D3HEEZAU7273,
INBIZETRICERE F ] ThotoZemb, ZOMRE )5
A3 —A4H ¢OH3 DNA D+ ThHoHEHEER SN, £7-.
-2 ORF 2MHEFIMEARUIZDIX T aquaticus Y51MC23
) I DR T2 THT-, OH3 1 turbid plaque %
TERKL. Inoviridae FFOMEHER T 7— 1308 57 Lz
FHIAENDZENRESNTNAIEND, T aquaticus
Y5IMC23 FRIZ ¢OH3 ASHIAFI TWDA[REMED B 2 D
Nz, EZAN, RIRRIZHNEEDI IR DS TRY,
HEARIR R FDA BES LT 9OH3 NE D EH7Z R T
FEL CEToDTFERE I HIRTR

EBIZ, ¢OH2 & $OH3 D GC & BT ZNE I 44.69%L
58.03%E KREFe>TERY, LT T thermophilus |ZJ%Hx
T577—VMT GC GREMKEIARD, LoT, 7y
—VIETN TN B R DA IR TR, WK
NTCBOK R CIIIER IZ SRR BB T RIEL TV DT E
DRI,

5. §RNDFE

HEZK DSBS L TR HI L TUONA /IR BUK )5 45 i
U780 - iR ME Y 77— 9OH2 & 9OH3 DRFIEARHT
ATV, ZH0O 77— U BBEROMEWE Y 7 — T LK
B2y ) IEIEZ R LT,

Lotk RO DIYEET 77— ORI, 7 DR EA T
&I, 9OH2 & GOH3 7/ AZa— RSN WDt
A IDE LRI E e KEAFEL ., Z 15 OTEMESCM 2L
PE, pH Z2E M, THIEMEIZ SUNTRRHT 24TV, SEiRRE L
DOEEMEZE D TELET LT ETHD,

B

RS MBI, ARSI A k- 4
= BRSO BB R A IR0 E LT, Z IR
PR OBERL LT ET,
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Summary

Bacteriophage (phage), viruses attacking bacteria, are considered to be the most abundant and diverse
biological entities on earth, and more than hundred million phage species are estimated on earth. Phage are
continuously regulating microbial ecology and activity, including carbon and nutrient fluxes, food web dynamics,
and microbial diversity and diversification. The interest in the applied use of bacteriophages in a diverse range of
fields. In sea hydrothermal vent communities, viruses play very important roles. However vent thermophilic
phages remain largely unexplored.

Six phages were isolated from sediment of Obama hot spring, Nagasaki, Japan. ¢OH2 and ¢OH3 which
were isolated phages formed turbid plaques on the double layer agar plates. The phages §OH2 and $OH3 were
classified by transmission electron microscopy as a Family Siphoviridae and a Family Inoviridae, respectively.
The thermostability assay showed that OH2 and $OH3 were most stable at 60°C. $OH2 and $OH3 were most
stable at pH 7.0 and pH value didn’t markedly affect their survival. The phages also exhibited salt-tolerance at
from 0.1 to 0.5 M NaCl.

Nucleotide sequences of the phage genomes were determined. ¢$OH2 contains a double-stranded linear
DNA of 38,099 bp, which encodes 60 putative open reading frames (ORFs). The 5,688-nucleotide genome of
OOH3 was a circular single-stranded DNA and had a replication form. Six putative ORFs were found in the
$OH3 genome, and all predicted proteins showed no similarity to proteins in databases. These results indicated
that there are novel phages in sea hydrothermal vent and the phages play roles on horizontal gene transfer.

For further characterization of phage ecology, cloning, expression and purification of the endolysin and holing
genes of the pOH2 were done. Based on homology searching result, the endolysin gene showed that it consists of
an N-terminal catalytic domain (PGRP domain) and the C-terminal putative lysin motif (LysM) repeat regions.
$OH2 endolysin exhibited activity against G. kaustophilus, T. thermophiles, L. johnsonii and E. coli strains. Optimal
conditions for §OH2 endolysin reactivity were pH 7.0 and 70°C. ¢$OH2 endolysin showed high thermostability,
with 40% of initial activity remaining following 20 min of treatment at 100°C.  ¢OH2 holin gene were expressed in
E. coli with pET21 expression vector as a fusion protein. Although its activity against E. coli was detected after
15 min of induction with IPTG, mass production has been achieved. Therefore, the gene was inserted into

pColdTF expression vector and was expressed. The purified $OH2 holin also showed high thermostability.
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