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Lactobacillus casei Phage J1 Genome2
Cohesive End Site 7|0

Lactobacillus casei®| 7}93H= bacteriophage J1 7%2] cohesive end site (cos)2] 71jd&
AAskgch. =3 I3 cos9t A3 J1 DNAY 1F aicd Q7]efd S vj2d 7} terminaser}
Aokshe fxe o 2ot

5- GGTCGGCC | -3/
3'- 1 CCAGCCGG -
J1 Al=2] cohesive end 3’ dko] EZx]o] glov] 872 FFHYLE|ER o]Fojx gL G+ C

F4-80] 87.5%] Atk cos F9E A3 DNAS| 9% 5 we} FIAEEe) H28 +12 3
39S o) — 3338 +2572] Aelddrh. A7 RH phageEe] cos H4 Aol FHAL
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formation, USA)®] RETRIEVE E-mail ServerE
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8 Jee] A5 2 71EEtr] sk GENet(Y.C.
Kim, Chungbuk National University, Korea)Z
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Fig. 1. Restriction map and sequencing strategy of the
cos site.
The box represents the region of which the
nucleotide sequence was determined. Restric-
tion sites used for subcloning into M13mp19
DNA are indicated by vertical lines. Horizo-
ntal arrow-headed lines indicate the extent
and the direction of sequencing. The letter a
indicates the synthetic oligonucleotide primer.
T, Taql; cos, cohesive end site.
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DNAE BamHI=} Pstl o 2 Adsle] 118 kbp A4
= 3|8k, o] & Tagl 2.2 o}A] Arkste] cos 915
Egsle 219bp AW} vpR 0 &l $13aF 139
bp AH-& 27 M13mp19 RF DNA 2] Accl $x]9]
F233lsdch o] A3 phage DNAES F3o 2
AH&-8F3L forward primer®} reverse primerS AR&-
3te] Sanger 5 (16)9) dideoxy chain termination
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GCCGG-5'2 w8y #ch. 22] 3 219 bp Tagl A A5}
139bp Tagl HHe] Al AbellA] vEE QA 3} g)
the AMS EQ1d 4 glglen, = Adae] o))
& AdE A4E 5 e} (Fig. 2). chgell&= 1
DNAGel| 4] S17}ete] 57 e} o3 715 &els)r] 95ty
FEULEE WE 1173 101744 st ¢
i 7ZH 2El=  primer (S-TTGCAACACTTT-
GTATT-3')E $A43taL, #2113 cosL A2 7}t

S TCGAGAATTTATCGGGCGACTTCACGGGCTGGAAACGGCTAGACCCCCCT -50
3 AGCTCTTAAATAGCCCGCTGAAGTGCCCGACCTTTGCCGATCTGGGGGGA
!

TTTTATC TIC T T[G Gla ARG G f 1
TEEATTTIAIG R GAA@TE&@%@%@@@{

CAGCCCATTTTATATAGATATTAGGAGGTGAAGTGGGAAATGGCTGGAAA 101
GTCGGGTAAAATATATCTATAATCCTCCACTTCACCCTTTACCGACCTTi
ATACAAAGTGTTGCAAATGTCGAAGGGTGATTTGACCAAAGAACGGCAGG 151
TATGTTTCACAACGTTTACAGCTTCCCACTAAACTGGTTTCTTGCCGTCC
AAGCAAGCTACATGCGGAATTGATGGCCAAAGATGGCATTCCAAAACTTC 201
TTCGTTCGATGTACGCCTTAACTACCGGTTTCTACCGTAAGGTTTTGAAG
AGGTAACACCGCCTAATCATCTTGACCCAGTCGCAAAAACAAGACTACAA 251
TCCATTGTGGCGGATTAGTAGAACTGGGTCAGCGTTTTTGTTCTGATGTT
GCGAATCATCGA 3 263
CGCTTAGTAGCT 5

Fig. 2. The nucletide sequence of the ;'cohes/ve end site
of the circular J1 DNA.
The site where terminase introduces nicks are
indicated with arrows. Nucleotide number 1
corresponds to the 5' terminus of the left end
of linear J1 DNA. Base pairs in the nicking
site showing two-fold rotational symmetry are
boxed and base pairs showing conserved
purines or pyrimidines are dotted. The sym-
metry axis is noted with a dot between — 5 and
—4bp. The nucleotide sequence that was used
to design the primer is indicated as a hori-
zontal arrow-headed line.
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Table 1. Comparison of cohesive ends among various bacteriophages.

Host Phage Nucleotide sequence Size mol% References
and nicking sites (nt) G+C
Escherichia coli A + GGGCGGCGACCT 12 83.8 18
CCCGCCGCTGGA Y
Escherichia coli P2. P4 + GGCGAGGCGGGGAAAGCAC 19 737 19
CCGATCCGCCCCTTTCGTG ¢
Bacillus subtilis ¢105 GCGCTCC 7 85.7 3
1 CGCGAGG
Mycobacterium smegmatis LS GGTCGGTTA ¢ 9 556 14
T CCAGCCAAT
Streptomyces ¢OC31 CCCGGCCCCA 10 90.0 10
' GGGCCGGGGT
Streptomyces lividans R4 CGCCGTGTCTT ¢ I 63.6 13
1t GCGGCACAGAA
Lactococcus lactis subsp. ¢LC3 GTGACGGCGTGAA | 13 61.3 11
cremoris 1 CACTGCCGCACTT
Lactobacillus casei J1 GGTCGGCC 8 87.5 This work
1 CCAGCCGG
& FHow FPUSHG o ABE BY v AYPozH A5k Holth F phage A9
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ABSTRACT: Nucleotide Sequence of the Cohesive End Site of Lactobacillus casei Phage J1

Genome

Kim, Young-Chang*, Hark-Mo Seong, and Hyen-Sam Kang' (Department of Mi-
crobiology, Chungbuk National University, Cheongju 360-763, and 'Department
of Microbiology, Seoul National University, Seoul 151-742, Korea)

The nucle_otide sequence of the cohesive end site (cos) of Lactobacillus casei phage J1 genome
was dctermlned_. Comparison between the nucleotide sequences of the circular cos and the
left end of the linear J1 DNA showed that the nicking sites of the terminase were as follows:

5~ GGTCGGCC | -3’

3'-1 CCAGCCGG -5
The cohesive single-stranded ends of J1 were found to be 3'-protruding and composed of 8
nucleotides. The mol% G+ C of the cohesive ends was 87.5. The cos site shows dyad symmetry

from —33 to +25 bp if the 5’ terminal nucleotide of the left end of the linear J1 DNA is
numbered +1. No homology was found among the cos sites of phages reported so far.





