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On a Residentiary Bacteriophage-System in Seawater
around the Ryukyu Island Arc*!
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Abstract

The author surveyed the distribution of bacteriophage-systems in seawater at fifteen stations
around Amami-O-shima in October 1979, and detected seventeen bacteriophage-systems in the
region. One of them, the 9XK-4301 phage-system, was distributed widely there. One year
before this investigation, it also had been distributed widely in region around Okinawa. Thus
it is clear that the phage-system is a resident in seawater around the Ryukyu Island Arc. The
9XK-4301 phage-system forms clear plaques with diameter in 1.0-1.5 mm. The phage par-
ticles consist of a head with a hexagonal outline, about 65 nm in diameter, and a compara-
tively curved long tail with 8-10 nm width and 180-200 nm length. The 9XK-4301 host
strain belong to Beneckea campbellii originally isolated from seawater around the Hawaiian
Islands by BAUMANN et al. (1971). We can utilize it as a hydrological indicator for the sea-
water mass of Kuroshio.
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Fig. 1. Map showing the microbiological 9XK-stations.
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MICF -7, COREFRICE F B MEDFHRAEOERJMBOTRELS TF—WHE, HHE, £
W—DZEhERLTH-T, TDELEE% Fig. 1 iITRT. ¥, ThOEROMBESLU
BRI O A2 Table 1 itERd 3. Fig. licaoh3k5K, EARETELEARBD
PRSP OEEREILTEOY » F o BREESBEDO St 1S St.7 ETOTERE, Z
DOHBESLTHETIZIZEMICKRTSHBED St.8 S St. 11 FTOS5ER, BLUER
KB, BEREBFIORIBAESD G, G2, G3 D3 EHLOMEIBERTH -7, WBHFH
EICHB T B EEAPRMAR B L S HWE Licid 9XK- OFBEMHL, TBERDZTNLIC
i3 8YK- OFFE M TKHT 5.

Table 1. Sampling position, date and time at the microbiological 9XK-stations.

St&t‘fn Latitude Position Longitude (ixP la'.;;g) Time
IXK- 1 30°22".8N 130°45’.0E Oct. 11 19: 06
2 30°01°.6N 130°42’.5E 11 21: 00

3 29°45’.0N 130°30’.4E 12 00: 37

4 29°29’.2N 130°20’.0E 12 04: 07

5 29°12°.5N 130°08’.8E 12 06: 45

6 28°53’.0N 129°58.1E 12 10: 30

7 28°37°.2N 129°47'.3E 12 13: 55

Gl 28°24’ 9N 129°54’.0E 12 17: 40

G2 28°07’.1N 129°37'.9E 13 17: 32

G3 28°08'.0N 129°42'.7E 20 18: 15

8 28°27’.0N 130°07".7E 21 14: 15

7’ 28°37.3N 129°46°.4E 21 19: 10

9 28°45’.9N 129°28'.0E 22 00: 22

10 28°56’.5N 129°07’.9E 22 06: 26

11 29°06’.0N 128°48°.1E 22 10: 05
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g7,

WA BMAEY OB, L, M, HAP7 r —VRBREEZ LOEBRERNR (S,
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Fig. 2.

Number of heterotrophic bacterial cells (B.C.) and phages-ensitive bacterial cells

(S.C.) in seawater samples collected from 50 m, 100 m, and 300 m depth layers at
the 9XK-stations.
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7 7= VREHELRXBEARL, Zho0BUBERARILCAITRICER, HEad3hiz.
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77— VRDBEEHOAMH TS - T Table2 itiRF. Table2 it T, EHEICEZITH
d27r—-VEEHEEBIATAIT, SRR ERRBIC, St.2,SL.10DLS5IC7 7 —
UEIEMAMIhENESSHB2, S8, 11, Gl b5 1HFD, St 1,3,4,6, 9 b
283D, St.5,G3 51X 3HTD, St7,G2 153 4#kFD, St7 H oI 6 kMK
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Bohlmi (RS, 1979), T77b L “55BROEWEERPRBEORER, ZT0ME
BOwKbOMBEMBEEREFZEELUTELS LD, ZOHOHE —7 7 — VRO EIHE
LT BAEMNL DG, WRICHATES” LI LEBREALALDBDOLER 3.

we, ALK Table2 KRBT, %7 7 —VEEEKNICZEh SOo4mESNE, $<

Table 2. Distribution of the detected bacteriophage-host strains in seawater at
the 9XK-stations. -

Isolated Station No.

phagehost ) 5 3 4 5 6 7 8 77 9 10 11 GI G2 G3

9XK~- 1214 +
1218+ +
3209 + +
3210 +
4301* + +
5202 + +
5204 +
6305 +
6307 +
7206 + + +
7307 +
7221 +
7’331 +
11302 +
G1319 +
G2206 +
G2207 +

+ + +

-+ ; presence
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DHDFENDHMEINIE R FICZE DFEDED SN BRI sMAiZR LTS, L
MU, BMICR2EEHEZ VR IERICELB>THMGLTHE DA LNE. BhAT
< 9XK-4301 7 7 — V45 LI, 8 WM bDJLIMICZ DFIENEDONT, TD7 7 —ViH
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Fig. 3.  Appearance of a residential bacteriophage-system in the seawater around the Ryukyu
Island Arc. ®, 8YK-station; O, 9XK-station; Flag mark, presence of the bacteri-
ophage-system.
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g9, D 9IXK-4301 7 5 — ¥ B HIE K ML (Apams, 1959) 1t &k - T, Fig. 4 xR
TEOBABKMEEKT . FNEERK 1.0~1.5mm O, B TRIEDIZ-> =) Ui
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Fig. 4. Plaque morphology of the 9XK-4301 phage system.

KNT, TO 9IXK-4301 7 7 — ¥ O FREEE EFHIME TBIEE, ik L5 8% Fig.
51Rd. Fig. 5 KAohB LI, D7 57—V 65nm OABAMILOZI®KE L
7 &, M 8~10nm, £& 180~200nm DIEWH O B LN S 2METHD. D
FEORTIZFMMICEi L, TOREGIERD S DA 5.

D7 7—VZDMER, 9XK-4301 #12, Fig. 6 OEFHMEIFE I X (f Table 3 O
HIcAHALGNBLHIT, 77 2 BEHORMMRELEAT 2 EMRET, BN O M 2 i
ZWTHB., &o1c, Tabled IRT X HIC, TOWHDAR « A LERHMEIRIL, oxidase By
e, rova—2EFERFEFITBH L, 2.4-diamino-6.7-diisopropyl pteridine (vibrio static
compound, 0/129) I X U* novobiocin {T/&% 7% &, BERGEY’s Manual, 8 iz &4 fi5 51T
MBS LT, Genus Vibrio i@/ T A Etk7E & BB, Genus Vibrio 1TI3 5 WHEASILEK I 1
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100 nm
Fig. 5. Electron micrograph of the 9XK-4301 phage particles negatively stained with
phosphotungstic acid. 200,000

Tig. 6. Electron micrograph of the 9XK-4301 host bacterium cell.  x 10,000

T3, £DH bD V. parahaemolyticus, V. anguillarum, V. fischeri @O WF»iC)dd
LW THBBZDRDFME . ZIT, MW —7 7 -V RDOEEREREOR L I E2EZ
T, 20 9XK-4301 7 » — V%, Vibrio JRW B & X2 1 ITBEH 3 5 13 FE D FE%E B AR 1T IR
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Table 3. Morphological and cultural
characters of the 9XK-4301

Table 4. Physiological characters of the
9XK-4301 host bacterium.

host bacterium.

Kovacs oxidase +

Cell form Rod Hugh & Leifson test Fermentative
Gram’s stain - 0/129 sensitivity +
Flagellation Monotricl(w;lli ) Novobiocin sensitivity +
Diffusible oi P Arginine dihydrolase —
I ' u'51 © pigment - Lysine decarboxylase —
Gmmm;sccnce - Ornithine decarboxylase -

rowt,

without added NaCl - Methyl red test -
Growth in 7.0% NaCl + Voges-Proskauer test

Indole production

Growth in 10.0%, NaCl -
Growth at 5°C -
Growth at 37°C -
Growth at 42°C -

Facultatively
anaerobic

H,S production
Nitrate reduction
Gelatin liquefaction
Casein hydrolysis
Starch hydrolysis
Chitin hydrolysis
Tween 80 hydrolysis

Relation to oxygen

-+, positive; —, negative

+oF

-+, positive; —, negative

Table 5. Sensitivity of vibrio and related bacteria to the
9XK-4301 phage.

Bacteria Strains Sensitivity
Vibrio parahaemolyticus 33 -
V.  anguillarum 18 —
V.  fischeri 5 -
Beneckea campbellii ATCC 25920 1 +

HL®, TORZIHOFED, S IXK-4301 HLOHEBEERE L. £07 7 — VREHR
BROER%EZ Table5 it/R”9. Table5 ici#fi & T3 Vibrio parahaemolyticus 33 #, V.
anguillarum 18%:, V. fischeri 5 #k, Beneckea compbellii 1 %D > B, ¥ RHICHT, IXK-
4301 7 7 — Y3 Beneckea compbellii, ATCC25920 D AT L, MOBEBADRLEIIZAD
5N I54. Beneckea i Genus Vibrio WHLUOHBE TH 54, type OFREMNN K HHEN
WA EB & UT, BERGEY's Manual, 8 fiicidE D HFShTWRVWEEBLTH 3.
77 —VORBERBRUISEZT, A—7 7 — P IKEZHE D 2 DDEMKIL strain L~
TEBESBDTHB LBbhB. k- T 9IXK-4301 # i3 B. compbellii ATCC 25920 iCiE &
DHEBTHB ENHMoNnS. B. compbellii 12 BAUMANN & (1971) ITLk > T 4 HEE
¥R D E A 20°30' N : 157°30' W Ok oS MI N b D TH D, ZOMBEHMERE
IXK-4301 o zh &k —H LT3, #-T, HEKREMELBRITEET S 9XK-4301
77— VHRRE, ISREWILKEEDILRENRERD S BIICE S WMBRICHES 2 ThEHIE
Zohb.
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D &SI, 9XK-4301 &, B. compbellii, #iEE LT3 7 7 — Y RDBBMFERE PV T
34, ZOBERICILPDIZ->THETE77—-VFRD—D2TH-THNE, CD7 7=V FH
EEELETECLICE 2T, BHOKBLERE & BEABROKENHBERMLS 360
LEZONB.

= #

ARA N, LRSI DAERIS, TOKREESICE T 3 Mk OMEMIRE D E
KRS, TSEROARES, MHREME LIRS RBICEAREEBRTHS C L8505
hic, FEABERBWT, WEORETHSOAMRA, T4bL “b2BROEYEEN
PGB EHA T HIEEE LTI, BCZOBKPOMBEOHMOEZHELIDS, 77—V
DORFOBBELOLZAZCLOFNIOVMETHB” L) T EEFRER LB, KITKR
BHERICILSBHATE7 7 —VRERDIN, CHhERBEO DN TSERDAEEFRITD
EIRIZAH LTz esmohlz. TD7 7y -V RRBCOBRTRHPLETZRICLILH
CEWVEETREINZ GOTHY, HNRBMEALHRICEETS 77— VRTHELED
h3, D77 —VRDEERIZ, Beneckea compbellii \CiLFDHEMTHY, £-T, TOD
7 7 — V%13 B. compbellii-phage L EZX 5. LD 7 7 —VROEEHIIR 1~1.5mm OF
¥, BRTHB. 12D 7 r - VRTHERL, B65nm ONENARE L ZHEKROEHE
&, Il 8~10nm, £& 180~200nm QR\H S Y, BRI FHACBIL T35, D
77— VRMBEMERICEETSOO0THIhE, CO7 - VREHRBELLT, BHOKEK
PHBRIS & BEIABOKBENBBEERLIZbDEEI LN A.

) 3
COREFRDEE « EEICH > THERO\RA, TRPIEVILKEWIHEREEDORH
BEEERERI LD, AAFRES, PILIARFMAOEMICEEOREERLTT. F
RERBHRBICFH O Z W EnicZE, ABFE, KAROHAICEL @LB L EFET.
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