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Characterization of Marine Bacteriophages Newly Isolated

Tomio HIDAKA

Abstract

The author isolated newly sixteen marine bacteriophage systems from sea water and marine mud,
and determined the morphological character and stability of them. The host bacteria of marine phage
systems isolated belong to Pseudomonas (5 strains), Vibrio (5), Flavobacterium (2), Achromobacter (2) and
Aeromonas (2). The structure of particles of marine phages isolated varies widely. Remarkable variety
was observed especially in the tail structure. They are divided into four morphological groups ; phages
with analogs of a tail (3 strains), phages with a short tail (4), phages with a long and non-contractile tail
(5) and phages with a tail of complex structure with a contractile sheath (4). Phages with analogs of a
tail or a short tail were sensitive to heating at 50°C for 30 minutes as well as treatment with chloroform.
These results confirm the views in author’s previous papers. Of the sixteen phages, two of them, 07T-
12P and 25N-66P are temperate phages and the others are virulent phages.

ZBITEBLEIEBLOBHEA2T VA7 7 —VRIEL, ThLERFMICHEL TEEY
—VORBEEHELAR L. Bk, SHEE7 7 — CONREBHFERERT L 0BEKES, S8
7 7 = CROBXERE, FBEAEHAEMCOBRENEL HEEA) TBT508EE7 »
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KR Ui, CORROEEEE B L0 Tha b0 St 07TT- OF 543 . ®ic 19714
5 A16H, AFHEM SEENS FIAL, BRERESIPD SE 20 @4 (31°00'N-131°03'
E, %#E 100m) OfpKkE L CERCH L. & OBORIEK B X OF R S OSEIT3
N- 5% 2 5. 12197245 A 20 Bz, AU SEENL: ¥FBAL, EREEOBRD
IDERRFM-TA, B, COZEMbHERERRLA. A fxiEnhR, RERLIBEB2LT
S gt (31°07'N-130°38'E, & 100m) T, B Sk &% {358 (31°17'N-130°45'
E, BE 1256m), /X CHRREALFHEIT.55,48 (31°24N-130°39'E, FEE225m) TH 5.
Zh b OFIIEKE LT B2 b OSEEYIL 25N- OS2 43, X5 1972412 A 16H,
BTEOREMEFIHAL, BFEERRENHLE 104 (30°26'N-131°11E, ¥R 1,000m)
L DKL BB L. & ORIIEK S X0 Zhd b FEYCIE 22T- 0B 2T LT
MEE. EEKOERBUCH T » TET T J-Z REE KB E AV, KES0m BofgKy EEECE
BLU, TTRESENCHRE RS ) ORBRCRHR VEDCFEERY T 7.

5 I T YAk IE . (Sea Water Broth) ¥k FERKEz (Sea Water Agar) ©, o EABILHT
# (Hipaka, 1971; HiE - BN, 19712) LREIUTHS . BHREESITRABKC 25°CThH 5.
REFE WBEAROSHECHEE 7 7 — COKRE, 28, Mk, FCETEMECLS7 7
— CRIF RSO B fo L3R (Hipaka, 19715 BE - BH, 1971a) BB L HER L -
fo. B 7 7 — COREME—D50°C 30 SO MERL 7 v rm L AMBIZ X BRFEEA—D
Wik (A7 - M4, 1971b; Hipaka, 1972) [FREICHE L. '

£ B & #

BENITVAT > —CRONBE W7 7 - PREDETDLDOERMBI LR LA T A
vav¥k Fig.l RiRLE. KFDOATA v 3 v 1V & 2 REERcHE L 06N- 3 X0 0XN- 7
7= ORESEELICEKOENELRTIOTH Y, MEMCHELE. AR 5 KBRITRI D
BREEATA v aV1~6Th Y, HNARKECESEF L. .

%%%Hﬂ¢@$%ﬁm%fﬁﬁﬁﬁ&<ﬁ%L,kbfﬁ%%&ﬂ%%%%%ﬁimbf z
hZRW L O ORERE 2B, ThoNBHAEE2EELETH X577 7 — OokFE UERMH
2 hEEE EEE) TREL, ThFPhEErofEE- 7 7 — CRABHE I hic. FEBHE DO
AR, SEREK BREIAEEE-77—-CROBIBLE FOHEBLAB IV 7 » — SO
BxF Lot Tablel ThH5. Tablel waxbHh? ko, 07T- WEHERE O MEIIT
10tg TH Y, ThrbRERF2HE /ML, ThoidBELETH7 7 —PEHBRELTOTT-12H
CRGEER 07 7 — U LI hic, 207 7 — % 07TT-12P LB ET5. AL TE
ARt OMEEIRIRIE 40~100/ml DT D -, ThLhONHEMEOFTEEX -7 7 -
ROREDORIOWR, 15N- O34k, 26N-A- O 1#;, 25N-B-0 34k, 25N-C-0 5#:& 2ZT- 0
3%, 16K TH-k. Thb 77— SROBEEIHATS X > CEHEMEOHELH LS b
DTHY, FHE7 7 — SPRETRTEHET 7 —PREZRBRIN B,

BEAEOMR FXWEE o kR 1 EREYE (HaRRIGAN and McCANCE, 1966) Tfris\. &
Bit. BERGEY’S Manual, 7 )k (BREED et al., 1957) &, SHEWAN et al. (HENDRIE and SHEWAN, 1966
; BaIN and SHEWAN, 1968) 12 X » TEH I hicEFIEI - THE Lic.

EEH 16 o —fEHRix Table2 iR L. SREOTNTEL, 77 ARaBEOERKY 4
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Fig. 1. Map showing the sampling stations for isolation of marine phage systems.
Star marks show the stations.
*x17 . H
*;, g()i(l\lilssttaz:tl?ol;} See previous paper (HIDAKA and FUJIMURA, 1971 a)
*1 : 07T station (Depth, 230 m)
*2 : 15N station (Depth, 100 m)
*3 : 25N-A station (Depth, 100 m)
*4 : 25N-B station (Depth, 125 m)
*5 : 25N-C station (Depth, 225 m)
*6 : 2ZT station (Depth, 1000 m)

ORET, BHEMEOTHE L BIhsHEORELMX T 5. FEBIEERMC X 5851k
(Hipaka and Sakar, 1968) @ X, Fh O BHEMNE LIFERNRCBT 50 THY, BEER
HREEhith ol ThoDZ EnLHHE7 7 - PROBEFIVThIBEMELEL OIS,
TR D MRS ZhER 07T-12, 15N-5, 156N-12, 25N-35% 25N-69 @ 5 #kix Pseudomonas
1z, 25N-12, 25N-73, 2ZT-6, 2ZT-33 & 2ZT-36 © 5#kit Vibrio 1z, 15N-11 & 25N-61 o 2
1% Flavobacterium iz, 25N-27 L 25N-42 ® 2 ¥k Achromobacter =, 25N-66 & 25N-70

D 2L Aeromonas BT AHETH 7. : : ‘
DBFENRYTVAT 7 —COBEY o HHEIhA 16RO HE7 7 —21%, B0
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Table 1. Details of the marine phage systems newly isolated.

No. of ‘
isolated Neior:

| No. of

Phage systems detected
Samples - viable cells = =

U e in samples | bilitel‘iil systems Host bacteria Phages
?IZe:Ir‘i_ne st ‘ 104/g | 22 1 ‘ 07T-12  (Pseudomonas sp.) | 07T-12P
‘ | 15N- 5 (Pseudomonas sp.) [ 15N— 5P
§;§;ﬂer 8ofmll | B0l 8 IBNELT (Fliiobastertinn spi) 15N-11 P
[ | 15N-12  (Pseudomonas sp.) 15N-12 P
o L= el MG I ety Noile VAR el MG 1 1 s ¢ e I e et P T R I

25 N-A- \ ‘ ! ko A
sl | 100/ml | 22, 1 25N-12  (Vibrio sp.) 25N-12 P
‘ 25N-27 (Achromobacter sp.) ‘ 25N-27 P
i 100/ml ‘ 23 g Sl 9N85" W Preudiimonss 5p)) | 25N-35P
: ! 25N-42  (Achromobacter sp.) | 25N-42P
‘ 25N-61  (Flavobacterium sp.) 25N-61 P
\ 25N-66  (Aeromonas sp.) 25N-66 P
52211\\1\:1(5;_ 100/ml 30 5 25N-69  (Pseudomonas sp.) 25N-69 P
25N-70 (Aeromonas sp.) 25N-70 P

|
i 25N-73  (Vibrio sp.) 25N-73 P
i e S RS | ek ) ol ; o SR
‘ 3 | 22T- 6 (Vibriosp) 22T~ 6P
DT

- ! 40/m! 38 8: | ATORT 98 (Wibrio sp) 97T-33P
| ‘ 27T-36 (Vibrio sp.) | 27T-36 P

SHEEC I > THMERIbDTHD. LichisT, TRHLDHHT 7 — ¥ D IehNTiL KLU
TR LT\ e DiEd b The, EHEEPCBRERELAH - TEhh BB L TERLEE
2bh3b0RLBFUFREELDD. Lo TEGH7 7 —POBFREEEHRG LicL 25, 07T-12P
& 25N-66P D 2#D 7 7 — PIBEFEER RSB . oD Lk 07T-12P & 25N-66P 137 v
XU — } « 75— (temperate phage) THAHZ L& RTHDTHYH, fho UREZ T+ LV b

« 7 7 — Y (virulent phage) TH ~7z. T VXV —1F 75— ThH%D 07T-12P & 25N-66P1z >
W IR TR B .

DEBENITVA T 7 —COBREARMRE HSHEET 7 7 — RO ZHIERPHFEC X 5 K
WHie% Fig.2-1~2 iR L7z, %< D 4pEkEeE 7 » —, 15N-11P, 15N-12P, 25N-35P, 25N-
66P, 25N-70P, 25N-73P, 2ZT-6P, 2ZT-33P » 2ZT-36P |31% 1~2mm o IE M5 W e B B
L, —eEERECHTAHRMEMs D2 v F 5 A MEE§w. 15N-5P, 25N-61P & 25N-69P
RN E BRI S o AT o~ r — & S OIRIBER(ES . 07T-12P & 26N-27P 133% W
TAXLARBE (1% 3~5mm) 2K L, Fi- 26N-12P & 25N-42P (3 X Hic k& 7 L b EEE
Com—% b ORRB A MRS 5.

FEEBENITIVA T 7—2RTOBE FHRA7 r —PRThZhFfAl I hic7 7 - - 54
A b (phage lysate) 2B OHEHETT 7 — PR FHED, Thi LBFEET v € =7 A KER
CEEEE (100" pfu/ml) 35, CORE7 » - CBEBEREZREL, Vva v AT VR
LB QEEAREER LT, HVEEFHME HU-11D Bz 5 AL, BHSEILK 50, 000£% T
BELBE L. TOX 7 EEC4HC5 i LT, 200,000 0 EE & LT Fig. 3-1~4
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Table 2. Brief characterization of the host bacteria.

T 2 2

g § _:g 2 e 2 :‘% s < @& ‘I%

sy 5322892 , % 2 %% >

Host bacteria £ - 8 T 2 £ 5 8 & 2 8 2 3 % e

e 22385 2728258 S 8% 53 O

5§ o2 g % 3z E 2 £ 5 2§ g &8 % owm

Z E & £ & F E 5§ ¢ 3 2 E E B & T A g &

5 8 83 ¥ g% g £ ook &8 859 fE R

O QO B M T o0 €< O o O3 A &L S5 zZ o » = 2

07T-12 ; R — M + NC - - — 4+ 4+ — - - 4+ 4+ = = M-

I5N-5 R = M + NC — — + 4+ + — — — — 4+ 4+ — — M-

15N-11 "R — P - NC = — 4+ + = = = yO — 4+ + — — M-

15N-12 R — M + NC — — 4 4+ — — — — — — — — _ M-

2N-12 | R — M + F + — 4+ 4+ — — — — — 4+ — — — M-

2BN-27 | R — P 4+ NC + — + — — — — — — — — — — H-

25N-35 P R = M + NC — — + — — — — — — 4 — — — M-

25N-42 R - P — NC 4 — 4 — — — — — — — — — — M-

25N-61 R - P -N - - 4+ + 4+ + - y0O - - 4+ — — H-

25N-66 R - M+ F - - 4+ + + 4+ - - + 4+ + + + H-

25N -69 R - M+ 0 - - + + + + - — — + + — — H-

25N-70 R - M+ F - + + — 4+ — — — — + + — + H-

2ZN-73 | R - M + F 4+ + + 4+ + — — — + + + — + H-

272T- 6 R - M+ F + + + + - 4+ - - + + — — + H-

2ZT-88 R - M + F + — + + — + — — + + — — + H-

22T | R = M + F + + + + — + — — + + — — + H-

Key: R, rods; P, peritrichous; M, monotrichous; Y, yellow; yO, yellowish-orange; —, negative; -+, positive;

O, oxidative; F, fermentative; NC, growth with no change in reaction; M-, Marine type; H-, Halophilic
type.

* Three types, Marine (M-) type, Halophilic (H-) type and Terrestrial (T-) type, were designated according
to the requirement of bacteria for several kinds of salts in sea water (HIDAKA and SAKAI, 1968).

CRLTe. ¥RETnbBEDOEHOKE X% Table3 1w L.

07T-12P ¥IF131E 60 mp OABSAHO ESHEOEBTEMOBRTFEHBE LT LK THS.
HEBE7 s — D5y, ZOHERETS L 0I1325N-35P & 2ZT-36P ThH 5.

15N-5P K1 F13#E 60~70 my D/ SABOEI LA VEBHMA LB - T 5. BBMOKTHMIE
RThidbh, BRIEFCE VA » 7 2B U TR LA FEEEBCERL TV, SBREZDRE
WORCITSACEBE IR 6 BoREL 2. ZOLIREVENL LEHEAEEDERIIRS
XEMIOmp R 0mpDREITHS. RABHE7 7 —vD 5%, ZORTHECET S DI
25N-12P, 25N-42P & 2ZT-33P T 5.

15N-11P HIFi3#E 65 mp (DA BUSAH O LEEH % UcES & B M < TRVIENFEED
EBHIE 10my, £X 180mp) E0bLRT - T3, HRBEY »r — CDeh T, ZORTFHEER
3% b, 15N-12P, 25N-66P, 25N-69P & 25N-70P ©H 5. 1 LBHORIE7 7 — ¥
CEoTrhZhRich, 05 1RMBEmBELHK~ ThHD. 25N-66P 0 RBERMMEECIZIHA
DWCEEREH Y, TORCA A 7HFORENR SRS, 16N-11P, 15N-12P & 25N-69P o %
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Fig. 2-1. Plaque morpholégy of the marine phages (Part 1). X1
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Fig. 2-2. Plaque morphology of the marine phages (Part 2).
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|

Fig. 3-1.  Electron micrographs of 07T-12P, 15N-5P, 15N-11P and 15N-12P particles negatively
stained with phosphotungstic acid. X 200, 000
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F)g 3-2. Electron n;icgrorapﬁ§ of 25N-12P, 25N-27P, 25N-35P and 25N-42P particles negatively
stained with phosphotungstic acid. X 200, 000
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Fig. 3-3. Electron micrographs of 23N-61P, 25N-66P, 25N-69P and 25N-70P particles negatively
stained with phosphotungstic acid. X 200, 000
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) Fig. 3-4. Electron micrographs of 25N-73P, 22T-6P, 22T-33P and 22T-36P particles negatively
stained with phosphotungstic acid. X 200, 000
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Table 3. Dimmensions of the particles of marine phages used.

Size of head Size of tail
Phages ) S

Diameter, my Length, my Width, mp
07T-12P 60 5 10
15N- 5P 70 20 10
15N-11P 65 180 10
15N-12P 70 200 10
25N-12P 60 15 10
25N-27P 70 75 20
25N-35P 55 5 10
25N-42P 70 10 10
25N-61P 60 80-90 20
25N-66P 60 120 10
25N-69 P 70 120 10
25N-70 P 60 110 10
25N-73P 70 85-95 20
2ZT- 6P 65 65-75 20
2ZT-33P 70 15 10
2ZT-36P 60 5 10

Table 4. Survival of the marine phages heated at 50°C for 30 min or
treated with chloroform.
Initial phage concentration was a 108 pfu/m! in sea water broth.

Phages

07T-12P
15N- 5P
15N-11P
15N-12P
25N-12P
25N-27P
25N-35P
25N-42P
25N-61P
25N-66 P
25N-69 P
25N-70P
25N-73P
2Z2T- 6P
272T-33P

2ZT-36P

Survival of the phage particles (pfu/ml)

0
10
108
105
104
108

108
108
108
108
108
108
108
108

0
103
108
108
108
108
10¢
108
108
108
108
108
108
108
108

heated at 50°C for 30 min | treated with chloroform
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NIERRRDO L O0H bR, TOENBE LTS, 25N-70P |3 BEIMEEEH D X 5 Tles.

25N-27P DRITFILE T0mp D I/MBS AT OB E h 20mp £ X 80mp DREHM B - T 25,
REHOM b ki@ RN A o, LHcERY 2. BIICIZA A1 ZEEEREShE . =0
RFREDOI Dbk, KW - T BER7 7 — COMECEL LS B R LT\ 5. HEREHE
77=v®D5%, 25N-61P, 25N-73P & 2ZT-6P & o Bifl45. 25N-61P B E i
FEIBMAE Lo Fd 5 i 5.

FEBENITVF T > —20OREY HH7 7 — SHTOMER 7 # vk 2 UEIC X 5505
Ef, 207 7 - POERTHCKRER1hb IR 0. —BCLHDEEY » —Si3FhbD
AHCH L CRETH DD, WHE7 7 — PCRIARERLDERRNT B, T CHEEY 7 — &
DURO—2L LT, ThLDORERTRH L. Tibb, &7 7 — SHLFhFhiikEs bk
T 10°pfu/ml B L, Zh b 50°C 30 MO MEE 71 7 » = kb A 1/10 Brde hn 2 i < IR
LCE (79 25°C) @ LRGRMIGEE, FhEho 4l » — SHEFHR LK. Fois8% Table 4
WrEhsd. Table 4wz bhs X 5ic, 50°C 30 3o 07T-12P, 15N-5P, 25N-35P &
2ZT-36P 1Mz L A EH B\ X5E4T, F iz 25N-12P (3 1/100 1z, 15N-11P, 15N-12P & 25N-42P
110 W RIE Lic. o #E3HEE 7 » — 243 50°C 30 R0 InBic i LRETH » 7. KIT,
7\ Bk AL X 5 Tk 07T-12P & 2ZT-36P 23524:41% L, 15N-5P 1% 1/1000 1z 25N-35P
1100 RIE Lic., o fRGHE7 > — Pl s r e st ALK LRETH 72, oD LD
I, Z7rebl AT X% 504 50°C 30 SRIDINENC X 5T X D& < DYPET 7 — AV by
DREEW 12 £ L T2 R r L 2K UREE R S 01k 50°C 30 40 in#uz 5t LT & 7
RETH-Te. TREECEIHHIVEAEEY » — P05 I3 BESTRELY 7 —OTh -
oo TROREERT 7 — 2%, 7 7 — PO P T L IR 2358 .

e

i

T~

5

AR LI 16 YRR 7 7 — 2%, MBS Sl W i —7 » — O RR T
AN ER I TEOHUMERF L, AEOHE—7 » —CRERLShD LORERFEL L
5%, Fwchim (HE - BAf, 1971a, 1971b) T L7z 06N- 7 » — 2 8k OXN- 7 7 — &
SHRE DL ENREUELHER I NIHF LD THS. ZhbOBRI R\ T, A USEEK:
DREDYGEE 7 7 — CRAEB L THBES A2 E23B - 7oy, FIUED R 7 5 3BHEK 2 & 5B
SHIEE 7 7 — PR CTHILCHEMT 5 b DA Eldote. &0 X 5 K BRI IGET 5 EEE
77 = ORI o fe Z ik, BURHEEUE O (B IALEC X B 3 0iED 0 T <, BRI
BRES RS NTHAB S . Feli—2 IBN-11P 3 h E[AfED 7 7 — U FHBA 25N- fk & 22T
WAL B GHEIhTned, 207 7 — RT3 b DR IUNETH O T Bk O 5 < 4576
TR2EDDE5THS. L5 5Di%, HiHUCFEHK Lic 06N-12P, 06N-24P & A#ficindk L7 15N-
1P RSB Lisds o Teds, ERODOFHEROMERPS 7 7 — SR THGE 7 &Ll L
Tw5. Zhb7 7z = CRORFERERFEMCHF Loy, 207 > — )45 4 00N
T BRI b DTH B NS izt

DHEETE 7 7 — O RO Vibrio 58, Pseudomonas 5 ¥, Flavobacterium 2 ¥, Achro-
mobacter 2 k& Aeromonas 24k ThH D, FhLIIWTHLEEMEOEEH BT 2LD0TH 5
By, Ted T Vibrio J§ & Pseudomonas BREAE . b, RIS Licl6Eo 7 7 — 2
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ROEEXHE L Vibrio 9 ¥, Pseudomonas 4 ¥, Flavobacterium 2%k, Achromobacter 1¥ThH -
fo. BERHFE CHE (genus) BT 53D TH-Th, ThbRERT 7 » —vokRizzh
FhBERofc. DEEE7 7 - COBEHERERIZOLL, BEHKOBNIDOTH-7. HoTH
B 7 7 - CROBIEOSEMIME X BME (species) VL ETHEL, ThOBERTS7

7 — 2L OB BE L CHERE ciEERRE OB R TV,

SEREEE 7 7 — CORTHEREHETH D, HFeREESc s THRVERRR AL, &
OB 7 7 — DO R TSR KT HE, 1) B BERELOEEY o7 7 — P 3,
2) BVERERL07r—v 4k, 3) MRVENGEOREE o7 > — U5k, 4) INEER
WEodmek#y LEESY 27 7 — 2 4%k ThH -, TIKHONENKO (1970) 137 7 — P DHL
THREYER LT, 77—PE2I~VORBCST TS, HORFHcBo#E, Efo 2),
3), 4) EFEhER I, IV, VBcHEETS. FcAKoRfc g, MW IV, VH#CETS
77— 1224484 DNA #8EWEL LTH2o7 77— ThHs. LD 1) 13 TIKHONENKO DR
BONBHCET 200 MECBET 5 b0hL Fig.3 OFEN LT TRH LA TRV, THII
BT530:ThE2A$ DNA 77 -2 THHH, IHCBTAIDLTIUI 1A DNA 7
F=U RNA 77 =22 wdzirics. D) A, IHEOVWThBTH DO THD0E, Fi
FHREDHBUE» Y T Thb 7 7 - COREWETHBHBOMRY SR L, MEEHbE
EXTHALEThE b\, 202 ERBERRTTHS. 0 XS FHEE7 » — vOK
FRSISETHY, BE7 » —ORHL, WE7 7 — COBRBHEREE LTRShBET 54
REEBEIRH LA 5. '

SEEEE 7 7 — o0 13 DEIATREIRATRRER 7 7 — 213, HEMCIIZE X AR
DEHE 27 7 —PIEL, ROTHEGERORVEBRE 27 7 — PRALR, IfEEER%
ST REE 07 7 —CRIEEDhAE» . 2O L3 (BE - B, 1971b) cEbh
THREABHRTAIO0THS.

WA BT TRELL, PHEE7 7P 6RO B 2HRT vV —L 77—
STHBHTETHD. WETFT vV —+ « 77— ThH%B 07T-12P 11 Pseudomonas sp. % 25N-
66P (3 Aeromonassp. ¥ fiEL TBHT VIV —F 77 —LTHD. MTVV—b 77—
DEEXBECRTHEERE YA 7 VETHER Lich, LTOHEMIABcP TS, chbFv_v—1F .7
7 — OB H, ¥PE Pseudomonas BRUGHE Aeromonas WD WEEAEBRDO KL% BI5 LT ER
EREYED T 5.

E #

FUNEE IR SR L KL B EHRIE » 5 16 07 » — RSB LL:. Thbo
BXEARNNAEEMBE Cch b, Vibrio (5%), Pseudomonas (5), Flavobacterium (2),
Achrombacter (2) & Aeromonas (2) WBTHWETH-~Tc. HHEEET 7 — S ORTHEILME
ARicy, ThoR7 7 —COBENLEEY 7 — POMBNEELRbTHERIRHLE
T, LLALOHMRBOSHM L DD, FLARLELEE 7 7 — PIHENCIECERY 27
F— VRSBV LR EHIRTEONCMENEER I W, SHEEY 7 — Y 1650 5 b 14 #Rid
TAAVY L e T 7= THotet, 2HRIET VU= 77 =P ThHolk. TOTVXV—1
c 77— UREST, BHEAEOHMBEEARBNFEIhS.
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AR O— RN 47 G2 B SUMAE BHE R E #iBh4& (No. 756108) 12 & » THTie 1. LT
WHEXRLET. BEMHERIEO BRI B b KR B -1 kEB 7 & v b VNI KFEGGE SO
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