yr B 7 o — ¥ Y13 & o »w <

KB R HE-FE K = B 82 W
EShvARgECRER T A

ZfF A 39 4 10 A 16 &
BIOLOGICAL CHARACTERS OF MYCOBACTERIOPHAGE Y 13%
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In 1959 the thirteen strains of mycobacteriophage were isolated by the present authors from:

the soil in Tokyo, and the biological properties of them were reported (Murohashi, T., et al. : Acta
Tuberc. Pneu. Scand., XLI, 33, 1961). Recently two kinds of bacteriophage have been isolated
from one of those 13 strains, Y 13, and named as Y13L and Y 13S.

The Y 13 L produces a large plaque, 3 to 4 millimeter of diameter on the host bacteria, Myc.

sp. Jucho, and the Y 183 S a smaller one, 0.7 to 1.5 millimeter of diameter. The particle sizes:

revealed by electron micrographs of them were as follows: The head of Y 13L is spherical
with the diameter of approximately 80 mu and the tail is about 140 mu long, while the head of

Y 18S is cylindrical with the size of approximately 110x 60 mu, and the tail length is about.

220 mu.
The phage patterns of 117 strains of rapidly growing saprophytic mycobacteria to the above

mentioned two phages were grouped into 3 : the first group is susceptible to the both phages and

9 out of 117 belong to this group, the second is susceptible only to Y 13S and 9 strains belong-

to it, and the third has no susceptibility to the both phages. Both phages have no activity

against slowly growing mycobacteria. However, a mutant isolated from Y 13 L phage was able:

to lyse human type and bovine type tubercle bacilli, and was named Y 13 A. This mutant,

Y 13 A could also produce some growth-inhibiting area on the bacterial lawn of avian type and

of some strains of unclassified mycobacteria, but it was concluded that this was not a real lysis.

but just a growth-inhibition.

A strain of Myec. sp. Jucho resistant to Y 13 L was susceptible to Y 13 S, and vice versa.

Y 13 S phage was neutralized by anti-Y 13 L serum, but Y 18L phage was not neutralized.

by anti-Y 18 S serum. The one-sided immunological reaction described above might be explained
by assuming that Y 18 L might have antigen (s) other than that common to Y 13 S.

It was noticed that Y 18 L phage was closely related to D4 (Froman) and A 6 (Takeya) in
almost all of the biological properties, while Y 18 S resembled to Phagus choremis (Hauduroy)
both in the antigenic properties and the particle morphology, and partially related to Y 7 in the
antigenic property.

Availability of Y 13L and S phages to the phage typing for mycobacteria was discussed ;
In similar way as in D4, Y 13L can be a key phage in the identification of Myc. smegmatis,

and Y 13 S can also be useful to identify some group of saprophytic mycobacteria.

* From Department of Tuberculosis, National Institute of Health, Kamiosaki, Shinagawa-ku..
Tokyo, Japan.
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FEDXZZWCHETE TOAEL 18 ¥ROPIFREE 7
7= VRGHL, YRTZ r T LAMTY, FOAMWE
FIEBEMEIRE G L29, chb7»—~20 55 Y18 &
ZfF bRic 1R, 77— 7 OIEE, [BREEE, I
BEHERR LMD 7 » — P LIXE L B0 T
D, WV 7 7~ ThA I LEL DN, &

(d) (e)
Fig. 1 Plaque morphology of 6 mycobacteriophages

(a) Y138
(d) Y13L

(b) Y7

(e) A6 (f) D4

The sizes of the particles were described in the results.
In(b), a particular structure looking like a pin is seen at the tail tips.

DNA-like fibers are seen.

(c¢) Phagus choremis

M EACE B1E

D Y 13 OYEEIHICIL 2 FEED 7+ — OAMRIEL T
CEARBGERHIEEN, TOTEDEWEIER S B
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LETORANMZ Dz, Ll 282 THIREDY D
FEOEWRT, Y13 b brpgEIhichbn 2
DDT 7= DO WTEHET B,

X B F K

5
5
<

BRED OB RIIE L0 E T
B oo BTEEL LR EITo0
T EBRFERCILR S,

X B K &

1) YI13L r Y 13S o4k

Y 13 7 » — 2% 1959 4Ric 4438 Xk
DOEESITESEY, BEO B
| BETLOLLIBRAREEEEEL,
- OBEERBLTH S ERMIh T
o SHEMB L VEER EDS T ~
7 OYRECKID 2 RS R,
KD OITER 3~4mm, FHHH
DIREARTHY, ML OIE
0.7~1.5mm, REWMMCH%S &
WEShI?, Zokoo 28D
T = 2N ThBEET S 2 LT
%, FOBDOEO TG E LY
L LTS % & X, %o progeny
EFENTENREIZNDF T — 2%

(£)

(a) (b) (¢)
Fig. 2 Morphology of 8 mycobacteriophage particles
(a) Y13S (b) Phagus choremis (c) Y13L

In (a), a lot of phage ghosts and
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Table 1. Phage Pattern of Y13L and Y 13S
Phage against 117 Strains of Rapidly
Growing Mpycobacteria

| Number of Phage pattern

Rep;esentatlive ‘ bacterial

teri B

Strain - ostrains vz v13s 51)3*1‘
M. smegmatis(Y) 9 | 5% 5 5~4
M.sp.Sekiguchi | 9 | 0  5~4 0
M. phlei(Y) l 99 | 0 0 0

|
* The numbers in this column indicate the degree of
lysis : 5~4 means a strong lysis and 0 means no lysis.
** The phage released from Myc. sp. Jucho lysogenized by
Y 13L was designated as Y13L (J,). The YI13L (Jo)
means the Y 13 L phage released from the bacteria pre-
viously lysogenized by the Y 13L (J,).

{EBIC D Z EN RS,

ZOREWTF—2%EDB 7 7> —2i% Y13L, /X
W T~ s uED T s~k YI8S L& I i,
(Fig. 1 1)

2) Y18L r Y13S ofiFoe (Fig. 2 &)

HAZBRE CoOETERGHBc L 5L, YI3L ik
TR L, MOEr DR L b ZTHHEETHLA
5o FORE, ) 80mu CRBOE XL 140mu T
5B, Y13S IIMERD F5 Bk a2 AL, REN 110
my, K 60mu ¢, BRI o BT 220me Th
Do BRI L OEHBT X A0 X 52 18
WF 2, BEIFHLTHENL -, THEERNTIY, &
= 523845 L 7= phagus choremis®, 331 OVRA HH
# L7 phagus polonus O ZhD IZLUTHBH D & Bl
s,

3) FEOFWHEECK-T AR

FHHRAF O PIEAHERS 117 fRiexi4% Y18L » Y 13S
DREZMEE RTD 2Ry MEOE VTN, TOR
BEERIPCE LD,

Y 13L, S & IR AEIRILT B2 LN TE B,
ZORFARIIEE DML & 23 b, AT#ET 4.7
%, BETL 2% THHV, Y 18L THE(LL R
BRI AR SN 7 » — o€, BERHAELEEL
L, ThI D IbicARBE SN » - BBz &
MWCE, 207 7—2% YI8L (Jy) L &fHF7n, %
DEEIRE 1T HER L,

117 BroPipME T, YI13L ¥ Y18S oW G ko
TEWEEEZZT 58 (9K &, Y13S AR ko<
HHEINATE (98R) &, LBIUSOWFRIZL DT
SR 22T I\ EE (99 #R) @ 3 BhC KB S e,

D5 b1 OMTET AEKY, EEHEOBRTAkD
127>, Maccoy, &g, MR, Ax2< (3w, F21
{(Froman), ATCC 607, Ranae, #;pPy CCS 0z5#kTh
ZJO

H2ORCEBT AWK, L UTHIEREFLMNE
MR Y 0 HBEL e, MSM1, MM 1, PM 2, B 1027,
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B1244, A 496, BIM, JE S2, Bl o##EkkTH %,

WFERD T >~ DR LD THYERE L7e\ 55 3 DEAEF
i, Balnei = Salmonifilum 73 Lo IRER TRE
THTRTOENREER, FDIZ) Penso fiskod Mye.
smegmatis, Myc. lacticola, Myc. rabinowitschi, Myc.
phlei 21X U¥», FHEEDZ VA, TFV 24, TE
7k 42°C TRETHLRONBMENE EN T %,

73 Y13L (J,) DBEEH A E— VX, E1DOZEX,
EEOBENFEKRL DBV OPFNE0R R b i
2%, BEIKOBEIITFRD bhvighDic,

4) YI13A &

WHDITEFIC, ANEEEEY ¥ IR ER Y13
7y =k ARy P TEEA, RTD AV EREY
OB, LVBBEDT7 » —PWEARY bT5
r, LIX LI EEOEEITRDLRAI L T RE L
728, T X5 EHEBM AT LY, S LI NBE
B HyRa #GCTHETRS &, Bbhic7 y -
W A EREHETA L 5 b, LLTEDT 7
— 20 Y13L X 0 ERCHBLT% mutant Thbr o &
M S k7o 0T, & mutant (X Y13 A L3R
2o

5) FEDOBWPIEEECHT 5 M

NS 6 ¥k (HyRa, HyRv, HyRa, H,Rv, FHl
B, % 61), 4-Flp§2#k (BCG, Ravenel), RIUE]3
# (Kirchberg, Flamingo, Maren Cecilie) 35X O 16
¥k unclassified mycobacteria (P1, P4, P6, P8,
P16, P17, P18, P30, P35, P36, P37, P39, P40,
P41, 121326) wii+% YI13L, YIS 8Lt Y13 A
DREZMER L BT, FEE/MIE LR 7 —
SOFWHR I IRTD o ARy MEXF W, AR
B ARECR LT Y18 A REMGEEERL, Y138
L F¥n L SR EBERES L, RTD ik Y13
L, S » 3 KESME % R S0\, BB L unclassified
mycobacteria W LCiE, W07 v — RN
BRI teny, Y1I8A OFEEEKR O AKXy MCE
WL, ARy b OMACET ORERILHTRRD b
7o

6) YI13L r Y 13S r oais Witk

YI8L » Y13S e ch ZhiitEoMEE & 1EY, =
DR EZ LS~ oA YI3L 11 Y 13S [fvER
L, ¥ Y13S ix YI3L fifEEcs LEshEC
bt EIENTFNDT » —COWRREWEH(ED T DK
ZHER L SR, ThRIEWREZETHD, ZOMH
MHd Y18L » Y18S ri3fifEny » —2ThBH T
LM BT,

7)  fiEFRRIE

YI3L r SEFRFREEL T v ¥ FiCiES Lt
WEHMOZ L IEY, Bt e FRERAEY Rl
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Table 2. Neutralization Rate (by the Anti-Phage
Sera) of Mycobacteriophages Closely
Related to Y 1I3L or Y 13 S Phage
Neutralization rates of the phages
Antiserum
YI13L Y13S A6 D4 HC Y7
Y 13L 96.0 81.7 95.8 84.5 10.8 5.4
Y 13S —7.7 100 0.7 3.6 9.9 11.8
Y7 1.8 79.8 —7.8 9.0 86.2 92.9

Neutralization rates were calculated by N,—N/N,x100.
Here, N, stands for the plague number in the control
plate and N that after neutralization.

BT DT, FOFREREYR 2R LT,

Y13L 7> —2» YI18L e, Y13S 75—
SN Y 18S PMiEC Lo THFII S DX MR TH S
7, YI8L 7 » — 2 Y 18 S Fluffic X o Thfng
s XL, Y18S 7 » — ik Y 18 L Hifykic &
DO THMEZT I DORICEAL LD IELE YN
7o\

8) Y13 LISt oHiBE 7 » — 2 L OB%

77— 7 DISRELYREIRIc &b YI18L 1k A6 (R
£5)0x Lo D4 (Froman)!h x 0B F HEh
72o A6, D4, Y138 D 3H2, HHELORE L [P
W77 —o058E] ot dic Xb 7 — 7Kg
BLDOLNIDRZOBEK L B, —JF Y 13S 13325
LOSEELT: Y79, % X Hauduroy gy3go phagus
choremis (HC) & 077 — 7 OAEDRELINE, Flo k<
CEREDBARRTFOHREOML LI EE Sh (Fig. 1,
Fig. 2 R), *Z TINED 6 fED 7 » — SHEDMERD
s, WK, ZRMMET A b, iERMRISS L R
LT iobvic, PLIEC X R E 3% 2 hicR L
o

A6, D4xzhZh Y 13L LMmific X b EmED R
wZF, O3 HFENMBEFHICLEFO LD THBZ &
M BN E TR DI, EleTN D 3FEFEE X~ v b
AThH, LHMHERBROBE D b D THEE Uik
RefBle, LELBRECHT 2L 7 » —PORIR
ek, D4 Cli & CHREETHLY, YISL st A6
TIBLHTEHDT, 77— virulence [T kX /e
ME BT,

Y18S 77—k Y7 JuliEch s BREHF % 21T
B EMAME IR, —FH Y7 7 >~ 2 Y13S §i
MY TR & A EFMEZT a2t 7 HC 7 5 —
2L Y 18S, Y7 [Pl Ry 2 o,

W% — VIEB T, YI13S, Y7, HC i3/ b
B ol E2 TR Lc, & 21¥ Myec. lacticola (Pen-
s0) 12z D 3FF HCIwoR @B L, FmFh
kot 80 Bk Y7 woak, FUEFAHEKD MM 1,
MSM 1, PM2 B1027, B1244, A 496 7; »i% Y 13S
CDHRBSEMEZ R LI,

M HA0E B1E

FE YISL ¥ D4 ¥ A6 LiTXhDTHEED T ~
—2Thb, Y13S, Y7, HC 375 — 7 DI B\NT
HERTHY, EBIEEETHR, BE X - VR
TEDEY BRI D —HTHD, LW ZENTEL S,

% %

Y13 7y —2icit, Y18L & Y13S x5 2fEKE
DEILDICT 7 —PPNBELTCNB T LR Bk 7eD
120 T OWEN 1959 FEOSHELYD X HRELTW
bDLT5E, {5 EHBPREBEIE L LOktaht
FHNBHE, EWEEYERLOOHEELTELI LT
Toho 1960 ERIHE ENICT T — 2 OBEELBEDS
5 — 2% IR LU CERANED bR Z L1k, Z Ok
PWEERET 54 O LFELOhS, LS rilc
temperate 7z7 » — P Th D, Z DHIC recombination
DFZ DITREMEN B 5 2 L13, L& S a3l s
BOTCNBIENnDLLEL DRDY, TORBAT L
1378\

e MRS ECEEED Y132 2Ky b LEEA,
LIELIET 7 — 2 OB A bR &\ 5 FERD MRS
%, YI3L ot (BRCHBLT5 Y13 A o L 5
ZENH BN ETRO, b Y AR E R R L
TLRBED Y18 12k S BHMEMLET 2, &
x, 77— ORI AZEHMWEEE TR L, HoE
A, 7o& 2B HEOAURNCHRE LcPHiBE 7 » — 2
DOPLERY: & EEBREBIRICE S b ond Litiev,

YI18L %Xt Y18S k4 5o 7 7 — DM
R LM E N, COMBFRLEHR7 7 —2 L LTh
FohicdboDRT, D472 Y BT, A6 ITHEAD
JUNT, HC A ATERZThAEENI $ O Th
D, COREIPHBE 7 7 ~POSMEHELD 5 2%
BIROEB D L Thbo '

Y13L & D4, A6 O3HF L QS CEFRT 7 —
Thh, F—0 origin 407 7 —IhtdbEFEL bR
bo THHLOBEEEI TN ZNEGR, F 21, 607 TH D,
KEZNOLOBEELE L TR I (&, 203
ROBERHIFEEDLD 7 7y — XA VIO I B L,
3-~_C Myc. smegmatis M 7" L — F BT 5 DTl
575, Loy LERFAIZ Phagus rabinowitschi (Penso) 1=
W BEZEA L, F2l L 607 LiZon7 v —
CEZWAR S DOTWBRE, ZD3FBILTLLELA
UBETClL7e\s, LT origin (XEA UL, HFM
ROBILBER TSNS ) b, &4 oMK, =&
77— POBICEE R Lick»wi 2 eixtaE
ZbhbZ L ThAH,

YI8S & Y7 2379~ 70 BLULTEY, ¥
T MEEANC & BRI A HTH LA mbhic, Lo
L Y7 77— Y13S HifuiEth © rh fne 233,
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YI13L ¥ Y 13S » oI uEIiR & FREC one-sided
immunological reaction 2338 b, M O BERIT
72 Bl ¥ L1 75—V THAD NI E
IAHTHDHY TOBHIIBEHL YI8L H A\ YT
7 7 = PRIFAN Y138 KT & oFEBPUROENCE D
CRIOMEZ 32 TC\n5 L RET A LI X hFHBZh
X5,

Y 18S » HC X XBTEMEIC X > TR TOHER
BFIL TN Z LR Bt TeDt, [ERIBE 7 » —
CTZOL 5 EEERE B WME A 20~ 2 REE
LTwWa 3D LRcdDlX, o Y13S ¢ HCY o
127> HP® (Hauduroy : Phagus polonus) ©O&X Tk %,
MEsmed Y13S ¢ HC ki<, F HP
FEHELI LY Y7 fECchiegd s s e ndEHIhC
WA, L7eloTZ O 3HIE, WHEHBICIZ N b2
HENPIEDEHZED7 7 —PThY, AEER—ORIT
ANDTENTEL S,

HBEDOZ2A v 7R >T Y1I8L L Stityok
FRBHEEIDID ThH A M YIBL L EbDTHR
BThBZLRPE LM IR D4 7 5 — 2%, Mye.
smegmatis % [{] €3 57-%® key phage x LT Fro-
man'Vk X OFEE LT L O TIRBEN TS, L)
2T Y 13L % %7 Myc.smegmatis % [f % 35 key
phage 720 5 bl TH B, —7F Y18S K X>TRF
W& 2T 5—BOMBENFET S 2 2230 bhi,
ORI EEOSTE EERTHH2ELDRDD
T, HELIL Y13S #HBEO XA VST 7 —PD
Ay PORIIMEZ XS EF 2 Tb,
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7 O, WTFOHME, HEY&UE« DPRECH
THWEIR, TR, mERERT A ER S R
Tro ETAMOPEME 7 » — D L DER, 77 - 5%
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