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P2¢] sir ¥l o] & o A 8} o| A w}el| 2] .5} o} %] PAE A7) §1 8], Pd ash8 sid71 kmr intST- e 2] 2.5} o} A] P2
sir3 8- 40 platingste] F3-8 YA 8= Pdos2F 1231510} Pdos2e 1A A AA Pl A P29 sir ¥ o]
T AA3H=: P4 Hol A2 el ARRA A b0 2 $4A DNAY Aujde] ol T L 3o}
cloning3} sequencing & A3 P4 o529) FZ 2 79 8} o). P4 os122) DNAY, 6.9 kb 248 7} P4 ash8 sid71
kmr intS2] B4R trimer2. 27] 2] cos-cleavage -9} & 71X = 28.8 kbe] #-H A 2 ¥ A} CsCl F-FF5Y
E {22 P4os29] DNA 27| & 2l 814 3 5}o}x] vi2] ebel| packaging® DNAJ w18 7|24 Q) 73
£ Seb85Ich. Pd os2] £2) FAS $, P4 524 4] cos-cleavage 3-918] 7447} Sir-type Thohx] w2

packaging WH§-3= HH | g3 FAHE 4 sl
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WA (Escherichia coli)dl] 7]1A&R= die|2) Q. ujo}x] p2e} p2
o 71¥Eh= Y3 5o}A (satellite phage)S] P4, capsid ZHHA
3} packaging AT-E 913+ Hold AF 247} o). vz 29}
obA] p2i= vidtoll Eske AEAQ temperate FolA]olH,
uHele] @ 9to}A] lambda®h= @] A42]4del] 2J3) induction®] A]
e} g g 20olx] P4 P2E prophage® 21 & WA
ol ZdstAY AP Aol P2t 2ol FF 743 lytic
cycle® 7HAl |t 22y} P2 HolA] glo] P4 HolA|7F BHEL
2 i3l 295 P4 genomed TTpAR|E AEZ F4] F
A AU E= T2 temperate oFX| 8} wlRIIAE prophage A
H= 9lA AH@).

vhgg e dolA] P4 Wy w8 el FAAE Ztn §)
A o 1 Al Pt A= capsid S AES o] 2351
A4419] genomes FHolHg & UvE THE 2t Y} F4sHy
9l AFE E3) P49 sid (size determination) -F-HX}7} 1813
ATE sk AT We{H o™ (12), Sid T A-S capsid YT}
A % 22 v2](small, P4-size head) ZH-E 93+ outer-scaffolding
protein(2}F- AR @A) o 2 28-9h9). 1HEZ Pav}t RIS
7%, P2 FopAl= AMle] genomed FoE-g 4 U= triangula-
tion number7} 7(T=7)°] 31F3dh= 2 M¥](large, P2-size head)E
ZHBIAT, P4 EA) FlolA 2PE dRE] Fholx] B
triangulation number’/} 4(T=4)%] P4 =7]2] 22 w7} "t
(@). ©]9} 7o P2-P4 HlEle] Q BtolR] Al2ElE FUF capsid &
WAL 7HA 3 &7 R A] phiAe] Ez) o Rl me} dE =27
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7t BE golr] HEE 93k gotAo|Bg, vinse] HE] &
H A A7k £ A tidel Ao

P29] genome 7| 33.3kb®|1, P49] genomed 11.6 kb2l
7150l P22] genome P4 =719] Mol packaging E T flo
2= AAgEE gopRle Ao HE7} P4 FolR]o]th3). P4 Tlo}
A9 sid FAA] WHolzt A 270 T 3709] P4 genome©]
P2 27)¢] wi2] il packaging HOIUE FEAZ LelE P4 sid
ol 2] 72, HA] P2 genome®| packaging Ho1= Holxl=
Ao} ehtA] UTh(i2).

A P49] sid FAA A StlMz= P2 2719 g ¥
g e P2 HolAlrl 2] FAE ] P2 sir (sid responsiveness)
21 BWRE AL, @A7A el SHE 13709 sir Hole iy
ol P29 capsid T FHARR! N fHA ol ®ol7} ot
Ao)ATh(14). P2 sir HolA| stolA]e 4 p2 2719 HElE
AJetA HE g, o]8 P2E prophage® ZAl Qv £ULe
P4 sid &) F& sFAE7L 2 F 07 AAHAT v P2 9
P2 sir SUAE SFAEZ sld AT P4 sid 2 burst size
£ HWaHE, P2 sir B0h 233 P2 &AM 10u] WA 20
ol BA JeBAthS). 5 P2 sir FOE P4 sidt U} P4 sid 9
e 2 =& F gloke Ao] g AL, o d4E P2 sird]
helper inefficiency’2t1 F-2T}. o] P2-P4 system®] 3o}A]
2] Y7} packaging A F27F 4 REke e A&
71Zto] ERgith= AE 9fn|sict

‘P2 sire] helper inefficiency’®] 218 712H& {1841 vy
o2 dAqatr] f8l, feEle AEE Sir EEFE Hole m
sir3 S92l F A 4= e WHelA P4 ostl (overcome
sir three)® £33 FAIATHS). P4 ost] L. P4 trimero
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integrase-mediated recombination® F3F {72 A Ao} Yo}
g 709 cos-cleavage ¥+ 24 B P4 HEAE wE ok
P2-P4 systemol| A, packaging E-&-2 A A cos-cleavage
18] 7ot Bdo] Avke Zo] P4 ost! A7elA Ak
AT}

£ dalMe, MZE Ost Y-S Hols wWHolx) paZ o
7] 93t integrase’} AHE P4 FEANE 2UEALT 3l P4
os12Z T8I P4 osr2 TR 7 FHE B, F /)
o49] cos-cleavage F-HZE 717 P4 HOJAE P2 sirt BEE
glo}x] Mzle]l & packaging E & Uvhs AMIS &4 EHle.
™, o] P2-P4 system®] W2] ZH3} packaging HH THS
A 2R A7 HEES AABRs Aol

Mz W Uy

TF, 2| 2ufotX|, E2tA0l=

EAu= P4 FEA 9 SFHIEEE Escherichia coli Cla
(type strain of E. coli C strain)7} 22 3i(11), ¥}H| 2] o}z
P4 frE=A9] &FHEZ = P2E prophage® 2 AT C strain
2l €295k €353& ARESIATH3, 14). Ost BEF P4 F=A)
22E A3 P2 sir3 & prophage® ZE1 YE 21638 AA&
FAER ARSI CH14). B9 P4 F-EA47} P2-P4 hybrid?A]
2 #0117} 98l E coli C8 (P2 Qam34)E R|A| &A= A}
&3kt

NMES Ost £EE P4 F=4 FIE 93 22 522 p4
ash8 sid71 kmr intSS AFE-SFAT (1),

ARHAQI cloning A S A8l WE Zek~r|=R puCIoS A
TH(15).

DNA =& Ale} % recombinant DNA technique

P4 f=Ale] Jlolx] DNAE Lindqvist®] %] we} o= &
¥ = It (7).

A FFY ATEL(NEB, Beverly, USA), T4 DNA ligase
(Gibco-BRL, Gaithersburg, USA)= A4tab7 arshs 279
0] ARRERTh & g AEE AWk fRAE xR
71" Sambrook £°] A&d AP ute}t AstGk10).

DNA G7HiEeA AAe A ™, deelshel 23l
Tt

HbE| 2| 2O}0}X] stock ZH|

C2163 lawn 9ol A H P4 osr20) F4aE Gy HAE =
YO F agar plug FAE Solulo] 1 mle] LB vjgelol] £7
I 58 X RISk agar pluget §7 AR glolRrt $5F
T5 319t} o] £EAL p4 AASFAE 3539 platingd}
o @Y ZEAGingle EEHE)E AATh oWl 216300 %
platingdt] Ost @Yo FAE=RE AL <) sl 3k 2
2 P4 os2 2} P2-P4 hybrid 55 F21st7] Yated C8 (P2
Qam34) lawn®l platingdle] Zeta 84 JRE 2AIGT
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w4 Z2tAE 25ml £5AE BlgA o 271 & 37CHA
Al s FREE SASHT T} Ak Al
HellX HZET7F 005M HA EDTAE 718ted o] o4} so}
27 AR BA Z3HA ST F85e] A 9E o
742 viFet 3 uidA S AN Felste FAE AASAY.
olA)7) wHAE FENE FEle] Beckmanrhe] L340 21& 9
AR V|E 47000 g (type 35 roton)E 2417 94 Ba]sle]
JolA] JAEES AATh o] AHE 0075M MgCLE 1 mi
7HeE 3 4ocoll A 28 A= RSt dolx)7F MAE] 8-l
o &= =5 SFATH).

1EHA| &N # (One-step growth experiments)

v 2] 2. 3Ho}A] 9] burst sizeE AAEH7] $3H Six} Klug?
FF3Q Wi we 19 A AAAEE FEET3). £ &5
AEZE 2x10° cells/ml o] FE7HA] wjagt F o2 Y4E 2
3lo] ZHgo] s5mM FHHE LB wiA|o) SEch MOL (multiplicity
of infection) #te] 3 AL HEE A¥slaa} 5= Hige)ealo}
g oA stock O ZHE 7slFa 783 FAEEE s
LB W FH.0.2 1008 845k 37°Coll A wlj ks, L wlj okl
o] FF% A4S B3l gobAel] o3k o &3l7h dojd W}
A i ES ALSIATE ¢4 S8R mAe] Feka assayE B
8 92 $& golA|e] AVbE, A 7EE SFAEY 2
o] burst size® A}

CsCl %Y RSYUT MIKIH(CsCl buoyant equilibrium
density gradient)

Hle) 2] e 9olA] P4 stock®] HE] A7) BEE golEy| 3
Tobz] stock®] YH(0.1ml °]3HE, Ht YE7} 138 gml 2
G50l 7 CsCl &Yoo) e 4R FBd 71t o &
BE Beckman 13-40 21<& QAR 7E ARSI 40Col| A
55,000 x g (SW41.1 rotor)E 60417+ B2 L4lie) st 94
8 & rrel g 9Y& o] g32-E 3 E8(fraction) o3
3lod 2opet. ZF 8 9] v g 3o}r] YrlE P4 A AlGFAHE
& JE B assayE Bl 2As U= dstol] ey}
o}Z] ¥ I (density gradient profile)S T8} c}

a3 0F

P4 o529 2|

ZEd sir 39F S e P2 sird 8945 SFAER
glo] ZEk2E A4 = YE Ost (overcome sir three) X3
& HolE ¥MolA P4 osis=, P2-P4 UHEE] @ 1fo}R] Al~wle]
2|ZH 37} packaging FHe] IFE HF TG AT ol
Hx2 BE P4 os112] 7%, integrase-mediated recombination
o 2]t p4 FAHA 9] HAHZ cos-cleavage T = 3wt A=
B P4 trimerZ FHHALE o]F 58 Sir-type dlo}A] o
P2 sir WolA M ZY=EE P2 A7)9] gholx] o))
packaging=l= WA DNA”} 7R3l Q1= cos-cleavage F-912] 7}



Vol. 39, No. 4

F7F sl W) E&HOF packaging®] dojdrie EHE 4
< T AATGS).

B AFNME P4 o1z} THE FE9] Ost HEY WA S
A7) A3k, in vitrol A integraseS B3 A7) P4 ash8
sid71 kmr intS TEAE FLEHR G o} AT 24
B P4 ash8 sid7] kmr imS FEAE FSA0E AH R FA)E
o HA A" 5= s FAAA WA AR kanamycin WA
F A omry7t TYERATL, integrase Z7H = Sall sited] A
@ % 9A7 cohesive ends®] A A2} blunt-end ligations E3Y
frame shift 15 A0 7 integrase®] 7152 ¢ P4 Fr=AHTt

10%0 A 10°2] P4 ash8 sid71 kmr intS 3}O}A] stockS P2 sir3
8949 21639 platingst] =EA Yepie Eet3 58 A4
2l Ost £FF HolAZ AUt Ao FAHAR] FAEL
Ut C8 (P2 Qam34)°l| platingsl] Z2k= A ARE ZAE
Aot AA7A] AR vz P2s} P4 HolR7F EAE in vivo
AHgloll A recombination®] Yo} P2-P4 hybrid otz AJA S
=H, oJwl P22 cos-cleavage F$lol AHIF @ FAA=
P2-P4 hybrid®] 2o} A Hrh@®). P2 FHolx| ¢ FAAE
packaging®ll Tk B F317 F YR o]Ae] AdEH
E22E ¥4Y 5 A "ok 2 EE P2-P4 hybridE P2
Qam34 TOlAE prophage® 71 8-UAollA EetaE ¥As}
ATk, P4 FolA|= @ frHAle] AHR EefaE 4 & 5 |/l
ok C8 (P2 Qam34)E STAIXR 3t F2laE FA3e I
ol Zg}=a g4 WHolAl= P2-P4 hybrido] =& T o] AF
o] ol

C8 (P2 Qam34) lawno X Ze=2E FA3HA] Fahe FHAY
Zgl= A HolAE Fe} P4 os2E HWEL, o e B
S AX 2 235 AL UL phage stocks VST
©] phage stock® AHE31I P2 sirt §-94 SFAIES} T FFH
9] P2 sir 94 SFAXES 194 A AELS 35k P4
0s29] burst sizeS AATH Table 194 B0} P4 osi2E P2
sirt 94 SFAH|EE olUEl P2 sir 894 SFAM|EEME
EL burst sizeE YERO] P4 ost] B} 738 Ost THFL
ERT).

HHE|2| 2010}X| P4 os2 REFS| = S
2 E P4 o512 FAA ] 7EE T3] 9181 phage stock

Table 1. Burst size of P4 and its derivatives with various P2 lysogens

Burst size with Cla lysogenic for”

Phage P2 sirt P2 sir? P2 sir’
P4 111+4 1.4+04 02+0.04
P4 sid71 41%3 44+05 20102
P4 ost] 912 93+4 2243
P4 os12 105+4 144 +3 35+4

a) All burst size data are the mean * standard deviation of more than
two independent experiments
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S 2 HE phage DNAS Frohfjo] AlgtaAo] Mk AAS F3i
H e,
ZSWEAHQ) P4 ash8 sid7] kmr inS =AY At APolM A
o7 9 o ohE wizt IUch ey AlRbE A Sphl AT
98 & yehd gEE 5 oF 1kb] Sne v 27k, P4
ash8 sid71 kmr intS FEA)S] Sprl A vl e Ve A
o= oI} o] Y AS E3)| P4 ash8 sid7] kmr intS Fx
Aol DNA AU A (rearrangement)©] LU} P4 o527} FAHA
T 40 7Fs3tdrh.
£ 1 kb Z71Z 7HA P4 osr29] Sphl BHE gel2HE F
23l puC19 Sk~ =9 cloningdtE R, ©] AZF Sekin
T insert?] g7 ¥lE £AE AYSET A7) wiE A9 B
28 Z3), cloning® °F 1 kb =719} GHE P4 ash§ sid7l
kmr intS fr7A o) ZAAo] dol} A= A& dA HA
T} BAL, P4 ash8 sid7] kmr intS A @] Wi A
8,0967E] AR sid, delta, psu FAAEE AX 2P 94
B OE P4 ash8 sid7] kmr intS A2 coscleavage 9,
kmr, 1831 int AR BREA P4 ash8 sid71 kmr imS 7
Aol @r] viE £ 3,080 (dimerE AAFE 739 14,989714
A& =], ¥ 6,893 bp7t WAl Aol YrhFig. 1). Ado] dojd
7} 2-2l9] DNA 97] ¥lE £XE widsti oy, fAdS Bol
= @7 g SME EE F UATHEg 2). P4 ost1S] 5

DNAS] Z4lo] dojvt Sglol, Pas] an £919} ThE Fepen]

23818 bp
deita
deletio
kmr alpha ___[I_{:, alpha id71 psu
Sphl 2760 Sphi 7914
Sphi 3876
cos 1 Miui 20818

Mud890S o5 11900  Sphl 15785

cos 23818

Fig. 1. Schematic linear genetic map of dimeric P4 ash8 sid71 kmr
intS indicating deletion event in P4 ost2. The positions of restriction
enzyme cleavage sites are given in bp according to the dimeric P4
ash8 sid71 kmr intS. The deleted region in P4 ost2 is shown as a gray
box in the middle of the map. It includes sid, delta, psu, cos-cleavage
site and kmr. The Sphl fragment (from 7,914 to 15,785), which is left
after deletion event, shows up as a 1 kb long band on the gel in Sphl
digestion of P4 0st2 DNA.

8,061 atgtccggge ageggtacgg catttcccac ggaatacegt cttecagaat gecgaccacg

3,051 tcggaggtat ggatatatgc cgcacgtaca ttattacget ctgagtgget cagttgecte

Fig. 2. The sequences encompassing the deletion joint in P4 os:2. The
thick and underlined sequences indicate the remaining ones after
deletion event. The deletion starts at nucleotide number 8,096 of the
P4 ash8 sid71 kmr intS DNA sequence, extending past cos and kmr,
and ends at nucleotide number 3,080 of the P4 ash8 sid71 kmr intS
DNA sequence. Total 6,893 bp of the P4 ash8 sid71 kmr intS DNA
are deleted. No homology is found between two sequences adjacent to
the deletion joint.
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= 7¥9] in vivo recombination®] dold wld] TAF= ZTEF
% 7] W8 A7 Ve T 2R integraseol] 2J3] ot
vhgolgtn H4A BAHAE F UJATHS). P4 os29] HE,
integraseoll 2]3+ DNA AEE WA|317] 93} integrase’} 2
UE P4 ash8 sid71 konr inSE SHEHEE AMSIIFE Aol
Yehd AAE integrase®] A-8ol 93 A4 ol P4
ost29 4] YERG DNA A4L &4 1 34 712 FHE ol %
d @7} gict.

Sphl o]9l9] ThE AStas ek @ okda Ao 738
T2, P4 os2 RRAAS] T2 AAE 712 P4 ash8 sid71 kmr
intS A dimer & F 1] P4 ash8 sid71 kmr intS A7t
AR EXAS P4 ash8 sid71 kmr intS ©) wimer2 BHE AT}
(Fig. 3). WA P4 osr29] 3] Z7]= 28834 bpE ARFHIAL,
2709 cos-cleavage F-91& 7ML Y& A= FHHUL}. o=
P4 ost19®] AFE Fd FAHE, h}9 coscleavageE 74
dimer = trimer 2719} P4 FXEA7} Sir-type To}x] wa)df|
HEHOZ packaging B F k= Aol Wlsle AHdolitt. o]
o thdt A7 ol CsCl 4 #5UE AMLHE 53 3
a7 1=

H}H| 2 2 IOIX| P4 05122 packaging

Burst size 23S £3) ov] A3 Oost FFFS UehiE A
o8 B P4 osr27} AAZ oS Fel2 P2 F7)e) Heol
packaging® = A ¥olR7] 93te], P4 os2 TolA] stockS]
CsCl 4 @59 E HAAS Fh3tAnt. M P4 os29] &
Edo| B P4 ash8 sid7] kmr intS FoFA] stocke] CsCl H-
& TFUE HAHYEE Fte 4SS 93 Bl (contro)E

cos 1

Pstl 220
Pstl 1472
Sphi 2760

Sphi 28737
Ml 25834

Sphi 24839
/Sphl 3876

| __Sphi7914

Sphi 20801
- Junction 8096

Sphl 19635 Sphi 8892

Pstl 18397

Pstl 17145 Sohl 12930

cos 16925 Miui 13640

Fig. 3. The physical and genetic map of P4 0s72. This map shows the
Sphl, Mlul and Pstl sites. The deletion junction and cos sites are also
shown. Deleted dimeric P4 ash8 sid71 kmr intS is shown from cosl
through junction to cos at 16,925. One complete P4 ash8 sid71 kmr
intS genome is shown in the left part of the map (i.e.: from cos 16,925
to cos1, clockwise). The calculated size of P4 0s:2 DNA is 28,834 bp.
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At

Fig. 4-AT o}A] P4 os29] E¥xolr, shie] o] g
By A Yelhdt) ol= P4 ose27F 7HR T e 2709 cos-
cleavage 59| ZF dhpoll Xt o] Yojubil packaging®E A
£ BRAF3 Qitk P2 ose27} 7R3 U= 2709] cos-cleavage
FH4%5 bl AdE 7153 4€ 5 ok JE uiAd
QAT DA P4 ash8 sid7] kmr intSS) DNA TZ 5& 53
E o, 709 coscleavage BH= EF 7I5E k= Aoz B
ola1 1 5 39| terminasedl] o8] FebA P2 =719 Mg
ol packaging® .o JElTH

Fig. 4A%] 8% 28A Uehd FHE B3l 7% THoER
B A7l P4 osr29] HAA Z7IE AT 5 AU} xR
gto}X] P4 ash8 sid7] kmr intSS) B X T (Fig. 4B)o A 3hte
FRe AP0 2t O Mo Uerl w8 £oR AL A
e 8l Jeldth. o] F 108 L& dimer eS| P4
ash8 sid71 kmr intS7} P2 2712} o] packaging=lo] Vet
Ao, 6H FE2 trimer BENY P4 ash8 sid71 kmr intS7} P2
3719 ol packaging®©o] YElRE ROk ZHze]
packaging® F+AA2] Z71E 23.8kb (dimer) & 35.7kb (trimer)
fom, trimerd 271Q) 357 kb= P2 3719 Mo packaging
2 7 = SAAC 774817) WEel packagingo] UE3] Yo
WA gfol W A o= vehd ot} oKt} ¢ 0.6kb
trimer BEN2] P4 ash8 sid7] terR] 73-% CsCl £ T5LE
AAEY BEEOA Ago] BEEA 4ith). 1322 5Y

togtiter)

# of fraction

B

log(titer)
O = N WH&OIOHNDDOO

- MmN~ o

# of fraction

Fig. 4. CsCl buoyant equilibrium density gradient profiles of P4 osz2
(panel A) and P4 ash8 sid71 kmr intS (panel B). The ordinate of this
profile shows the P4 titer of each fraction expressed in log scale, and
the abscissa shows the number of fraction. The fraction number 1 is
the heaviest one (the bottom of the tube) and appears at the left end of
the profile.
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g 2704 4ozl P4 osr29] 8 £ {HA Zvle P4
ash8 sid71 kmr intS9] dimer ¢} trimer A}0]9] zH& 7HAA H
i, 72 FHoRRE dojzl 28.8kbe TS EFZE Ao
=3

P4 ostl& 5 7HA] oA Ost EHEL HolA| o= P4 ashs
sid712] dimer 3= trimere} x}o)7} i), AMe 24 shu
9] cos-cleavage 915 7HAl= Aoln tE she I AA
DNA®] =717} P4 dimer$} trimer®] F3}olel= ATt o] F
8R4 cos-cleavage FHE 7HA= AdE0o] P4 ostio] Ost 3
S VUeliE olfr Y Aolehar FA3A T, 183 88 4%
517] 25t B AFoHe £ oE Ost ¥8FS JeEh= P4
FEAY 2] $8E Axd Aot ze o] AFtelA
HolZl P4 05s12F cos-cleavage H-H1E VN 7HAL Q= FFR2
HAHAT, 194 ABFAFE FH P2 sir helperollA] P4 ost] B
o} o ¥ burst sizeE UERAITE o]8$F AF= cos-cleavage
791¢] JH47L Sir-type HobA] BiE]el]l A& O F packaging =l
<t 288 Bolgke Foo] FHE WAz Aot

P4 ostiT} P4 o529} AL 1L DNAY =717t 4 2} 266
kb, 28.8kbE P49] dimers} trimer?] %3t Z7|ghe Aolth. o]
u] P4 ost1®] AT BAl A7 ule}l 2ol, P4 ostiT} P4 os129]
DNA Z7] A7t Ost B@EE VERE a%lo] dvke #4&
g & Utk & Sir-type FHobA] W= 4¥9] pot QT 3t
ofA| Hejoe 1 84 Ee 9Fo] YEbA, packaging® DNA
F719] Ak 2 Hi Asske 2717} P4 os2 RAA 27]
A Aolgk= Fgo|t}. o= P4 0s129] burst size’} P4 ost] B
o =4 ERst7] wiitel] 7hsetct.

A & 7Fss 3k A+ AREo| o] €A Uk
P2 s5ire} 7% capsid U ES encodingdte FHAR] N F-AAL
of] Wo]7} A7 HMHA capsid FHA0] AAF o] Fo}x] Bl
ZJEe], 2 2HAAAA YRAA] idR L3 P4e]
Sid @A FeAgatA] RIEE g P2 2719 HolA] |
27} wEofRth). vhd 93¢] Pt BE capsid DAL
ZHHY F P49 Sid DA Js 283t P4 EA] SollA
T W4 P4 A719] Ze mlolA] w7} TFEAFHTH3). o]F P2
siroll 4 RRE017] capsid @A B 2§ FAA B4 4F 9
P2ojA} WHEO17 capsid @A 9 FH9A £2LE P49 Sid
il g o] TR F IS AR gEgE AL 9udc) 3
H Kim 52 P2 sirll Al 9HE01%] capsid A= 2183}
Zre p4 A7) HolA] HHE FAEA S Pdams N
mutation sensitive) HO[AE E2ldte] 1 o7} sid A
Ues BYoF, Sirtype FobA] vi2le 489 p2 2719 7
o}A] mgjehs e AE YF3ATHE). ©] AHEL 9 P4
dimer X+ trimer7} Sir-type Jo}X] wEo] AE&FHOFE
packaging = A Z3l=Ad] tigh 989 £4E Wy = A
ojt}.

E Qo= P2 sir HolH7F AA S golA] oEld 58
Z O 2 packaging F& P4 F A HolAE EEslar, I 434
o] & & B8 MA F-31A DNAQ] =717} packagingl

P4 osr29] BElol B4 281

GES 7)3ths ARLE Gohliltt. o]& ZAZE Sir-type Fto}
A o@e] §Fo] P4 ost] EE P4 os2 H7]9] DNAZH
packaging =710l ¥@tthe 4 A HAT T o] o]
S0, 27 WA 29kb F7]2 P2-P4 system®] cos-cleavage -
9= sk} ol 71 P4 %A DNAE ELFHOZ Sirtype 3
o}x] Heel packaging® 4= & Aeojt}. Yo z9] ATE oY
3 P4 A2 B2 FA 2 in vitro BAS E3, Sir-type I
obA] #e] W& packagingd woll dojvi= DNA =L7]ol] &}&E3}
T cos-cleavage$} packaging I T 2HE g ol &
Aot}

HAlel 2

B A7 20018 AR st ml sheaTEl 2] o
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ABSTRACT : Isolation and Identification of the Bacteriophage P4 Mutant, P4 os12, Suppressing sir
Mutations of Bacteriophage P2
Kyoung-Jin Kim (Department of Applied Molecular Biology, Division of Applied Biology,
Sunmoon University, Asan 336-708, Korea)

Bacteriophage P4 ost2 which is the P4 mutant suppressing sir mutations of bacteriophage P2, was isolated as a
plaque-former by plating P4 ash8 sid71 kmr intS on the lawn of P2 sir3 lysogen. P4 os:2 turned out to be the P4
mutant suppressing sir mutations of P2 in one-step growth experiments. With restriction enzyme digestion
experiments, we could find the DNA rearrangement in P4 ost2. Subsequent cloning and sequencing of the rear-
ranged fragment revealed the structure of P4 ost2. The genome of P4 0st2 was imperfect trimer of P4 ash8 sid71
kmr intS containing 6.9 kb deletion and having 2 cos-cleavage sites. Its size was calculated as 28.8 kb long. The
CsCl buoyant equilibrium density gradient experiments of P4 o052 confirmed the genome size of P4 0512 and the
basic structure of packaged DNA in the particles of P4 ost2. The isolation and identification of P4 0st2 sug-
gested that the number of cos-cleavage site in P4 genome did not affect the packaging efficiency with Sir-type
phage heads.



