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16:15-17:45 Chairman : Prof. Fumio Arisaka (Tokyo Institute of Technology)

Joint session with International Science and Technology Center (ISTC)|

Selection and purity of the phages used in therapeutic mixtures.
Dr. Konstantin MIROSHNIKOV (Lab. of Molecular Bioengineering,
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russia)
Usage of live bacterial viruses for therapy and prophylaxis - some questions.
Prof. Victor KRYLOV (State Institute for Genetics and Selection of Industrial
Microorganisms, Moscow, Russia)
International Science and Technology Center (ISTC) {EEB O#E I
F{LEE (ISTC)

18:00-  #|HS



2HH 9HA10R8 (&) 9HK—

9:00-10:15  JEK : M (ULEKEE - ZEWE R

LYFERT 7y —T€ T AT T A

FHEGR B (R T KRBT « AMmET)
TARMESAEMAERER E NI T VAT 77— Vel Ze (B KPE - Hraik)
KEBREO T A NVA - 77— UHFROBIR & kRS

R = s e OKkBFt - BKeF) . HERLE GRHERRE - &)
10:15-11:05 JEE : X H S BB R - 1)
KIGHE U REBEOMEEHRIE DS & 7 7 — V¥ LRI EIZ X D 8%
INEAEL, NHE T, FRdE B (ZEKRE - AEWEIRT)
NRIFIVF 77— QR OB T mr 2 BEHIEER (KKK - 1)
11:05 -12:50 WAL —FEFRK B

12:50-13:20 A% F& : MEEES (EEK - )

13:20 - 14:10 R @ KIEFHH ORBOREE - BH)

77— VRREIC K DHRRETUR E X7 T RoT A v gk (IR EKRPE - PR
T4 7 7 —VREERY = v VOBRNSFEEORE  SHEF GRLKRRE - A2mEE L)

14:10-15:10 &R : graceh = (BRI B KRB - BT

P2 7 7 —IF AN AL 7 B R0 E gpV DFRMT

FR =T F X T4T7 77—

b DR

SR (RS RBE «+ 1)

R —, K CORBORBE - )
e (AR - [E)



RAF—RETS T T A
98108 (&) 11:05~12:00

1. HPLC Z 5 URZEEDO LRI & ¢X174 A3A 7 K 37 G L o# Tk o8 B EEA
WHE 7. /NBAZK, el B (CSERPEWEREER  AREE L E =)

2. LEeTE—PEHEEE(LE Y —F v T E AW ¢X174 A810 7 G X X EOMAEER
FRMT  FEERRA, RITEEST, REdE B (CERFPADEIRAH R ARG e R

3. NITFTVFTr—=UOT Ha—AF VNOYLEK
OBR. EUK—E. FHARIE CRT KB - Am#T)

4. HHEKHE K Staphylococcus aureus & % DFEFRI 7 7 — Y O BEERITE T D4 4 L RE
OB R EHE, R Bk BARZ. FHAERIL GRLKRPRE - AT

5. KIFE O157 7 7 — ¥ O T Re Bk (2 BT 2 fdr
FINEE, mhk—Z, FHAERE CGRLKEE - AmEET)

6. T4 ZAZT VAT 7 —IOKGE 0157 ik 5 T
BINZEE, HRIESE, Bk—Z, FHARE GRLKPE - EGET)

7. BERBENOOVILVERTREE AN T VA7 77—V OS5 2V RA RO
PIVERTREBA~OFH  NEE, PNEFE—, FHER AR FZRFR AR
77—V OREN~DRAME  HRBEE, PHEE (XK
NG T VAT 57— % AT Vibrio vulnificus O ¥ JFUR 1-f# 87 & BriR 16 #E O BR%S

FAARE — 1 BT 2, B ARSE 2, e = 2 (M RS SR B R e R R Ak AR
2 R A A B R R R A i L R S A R gE=R)

10. Panton-Valentine Leukocidin Z#t~7 7 —3 ¢ SLT lZBIT A7 FUKE L=
VRT A a2 2 X BOERE Ak BmERL . BE - A EaT
M AR, Oar D (P BAEKBERE - AW EEAIRK, 2B R « BREERG K L2 50iT)

M. EHE 7 77— PML OFfE MERME—. BAE (@ Z K5 - AHBREE )

12. 5 U BN Thermus thermophilus\ZJ&G 3% 7 7 — U Ot O EMEHERL" 2, i,
WA E (CHEEK - By, PR - FREEHT)

13. DNAHiIE « RFLPIEIZ L BIEHEIGIR LIGKFP AR T VAT 7= a7y A4 UV T
EEILAR. 45 B BB, AR RO KK EBEH Al s B - 92 )

14, F#HOT RUKRENI T VA7 77— S 6 Ofif#r
WILHET:, PR OHR, RIRFE . AR SR, B BHEM . A3t . R
(K BB AE )

15. #HEOT RURE NI T VA7 77— S13° KON S24-1 O 7 MMiff &
G & v o8 ORI OHS, IR, KR IR, AT e,
SRy . ORI (R RKEE A )

16. T4 #H 7 7 —V 7N —FICB T 5 T7F 7 77— KSP0 DRI E
YRR R, PN, IR CARIR R, PR R, 2 A5 2 R

(" RERIRFE SN ERME S, M)



Lecture program
Thursday, September 9

13:00-14:35

Opening speech. Toshiharu Hase (the Director, Institute for Protein Research, Osaka University)

Recent trend in phage research. Fumio Arisaka (Tokyo Institute of Technology)

The genome sequence of Clostridium botulinum type C and D neurotoxin-converting phage, and the
molecular mechanisms of unstable lysogeny. Yoshihiko Sakaguchi (Interdisciplinary Research
Organization, University of Miyazaki, Japan)

Bacteriophage of Staphylococcus aureus relevant to acquisition of virulence factors: two-component
toxin-converting phages. Jun Kaneko (Department of Microbial Biotechnology, Graduate
School of Agricultural Science, Tohoku University)

Bacteriophage of Staphylococcus aureus relevant to acquisition of virulence factors: exfoliative
toxin A-converting phages. Motoyuki Sugai (Department of Bacteriology, Hiroshima
University Graduate School of Biomedical Sciences)

-Coffee break-

14:45 - 16:00

Characterization of the transposable element jumped into prophage in Bacillus thuringiensis.

Kohzo Kanda (Inst. Applied Microbiology, Dept. Applied Biochemistry & Food Science, Fac.
Agriculture, Saga University)

Development of phage therapy and novel phage-mediated detection methods for pathogenic bacteria:
Approach in Kochi University. Jumpei Uchiyama, Shigenobu Matsuzaki, Masanori Daibata
(Kochi Medical School)

Phage therapy of bacterial infections in aquaculture: subjects in the practice.

Toshihiro Nakai, Yasuhiko Kawato (Graduate School of Biosphere Science, Hiroshima University)

-Coffee break-

16:15 - 17:45 | Joint session with International Science and Technology Center (ISTC)

Chairman : Prof. Fumio Arisaka (Tokyo Institute of Technology)
Selection and purity of the phages used in therapeutic mixtures. Dr. Konstantin MIROSHNIKOV
(Lab. of Molecular Bioengineering, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry,
Moscow, Russia)
Usage of live bacterial viruses for therapy and prophylaxis - some questions.
Prof. Victor KRYLOV (State Institute for Genetics and Selection of Industrial
Microorganisms, Moscow, Russia)
Introduction of the International Science and Technology Center (ISTC) activities.
Norihiko Yokoyama (ISTC)

18:00- Banquet



Friday, September 10

9:00-11:05

A trial for phage therapy of bovine mastitis.  Yasunori Tanji (Graduate Sch. of Biosci & Bioeng,
Tokyo Institute of Technology)

Bacteriophages and microbial ecosystems in wastewater treatment processes.
Hiroyasu Satoh (Graduate School of Frontier Sciences, The University of Tokyo)

Forefront and future view of researches on viruses and phages in aquatic environment
Keizo Nagasaki', Yuji Tomaru', Takashi Yoshida® (' Fisheries Research Agency, “Kyoto University)

Analysis of the diversity of charged substituents on the LPS of E. coli C and their contribution to the
affinity of spike protein of bacteriophage ¢$X174. Hisaki Kojima, Satoko Uchida, Minoru Inagaki
(Laboratory of Biofunctional Chemistry, Department of Life Science, Faculty of Bioresources,
Mie University)

Infection cycle of the bacteriophage Q 8. Koji Tsukada (Department of Biotechnology, Graduate
School of Engineering, Osaka University)

11:05-12:00 Poster presentation

13:20-15:05

Molecular designs of functional antibodies and peptides by phage display. Yuji Ito (Department of
Chemistry and Bioscience Graduate School of Science and Engineering Kagoshima University)

Sequential assembly of the baseplate wedges of bacteriophage T4 in vitro.
Shuji Kanamaru (Department of Biomolecular Engineering, Graduate School of Bioscience and
Biotechnology, Tokyo Institute of Technology)

Structural and functional analysis of a P2 phage tail spike protein, gpV. Shigeki Takeda (Department
of Chemistry and Chemical Biology, Graduate School of Engineering, Gunma University)

Toxin-Antitoxin system and T4 phage. Yuichi Otsuka and Tetsuro Yonesaki (Department of

Biological Sciences, Graduate School of Science, Osaka University)

Closing speech.  Shigenobu Matsuzaki (Kochi Medical School)



Poster presentation program

Friday, September 10, 11:05-12:00

. Analysis of diverse species in the lipopolysaccharide and their individual affinities to spike proteins of
¢X 174 using ion-exchange HPLC/fluorescent derivatization. Satoko Uchida, Hisaki
Kojima, Minoru Inagaki (Laboratory of Biofunctional Chemistry, Department of Life Science,
Faculty of Bioresorces, Mie University)

. Interaction analysis of spike G protein of X174 by Surface Plasmon Resonance using receptor
oligosaccharide immobilized sensorchip. Mai Nampei, Kensuke Ohe, Minoru Inagaki
(Laboratory of Biofunctional Chemistry, Department of Life Science, Faculty of Bioresources, Mie
University)

. Diffusion properties of bacteriophages through agarose gel membrane. Jun Hu, Kazuhiko Miyanaga,
Yasunori Tanji (Department of Bioengineering, Tokyo Institute of Technology)

. Influence of ionic strength on Staphylococcus aureus — phage interaction.

Miki Kurimoto, Kaori Tani, Kazuhiko Miyanaga, Yasunori Tanji (Department of Bioengineering,
Tokyo Institute of Technology)

. Characterization of host cell recognition of Escherichia coli O157:H7 specific bacteriophage.
Masatoshi Morikawa, Miyanaga, Yasunori Tanji (Department of Bioengineering, Tokyo Institute of
Technology)

. Host cell recognition of Escherichia coli O157:H7 specific T4-type bacteriophage.

Hiroaki Asakawa, Masatoshi Morikawa, Miyanaga, Yasunori Tanji (Department of Bioengineering,
Tokyo Institute of Technology)

. Utilization of bacteriophages isolated from animal production environment for biological control of
Salmonella enterica serovar Typhimurium in compost. Hiroshi Ogawa, Kenichi Otawa, Yutaka
Nakai (Graduate School of Agricultural Science, Tohoku University Graduate School of
Agricultural Science, Tohoku University)

. Transport of phage into fish via the intestine. Yasuhiko Kawato, Toshihiro Nakai (Graduate School of
Biosphere Science, Hiroshima University)

. Utilization of bacteriophage to clarify the pathogenicity of Vibrio vulnificus, and develop a new
treatment for Vibrio vulnificus infection. Kouichi Matsumoto', Chinatsu Tashiro?, Nana Yokochi?,
Kohzo Kanda® (Department of Anesthesiology and Critical Care Medicine, Saga University Hospital
Laboratory of Applied Microbiology, Department of Applied Biochemistry and Food
Science, Faculty of Agriculture, Saga University)

10. Identification of tail-tip protein in a phage ¢ SLT carrying Panton- Valentine leukocidin genes

acting as an adhesion protein to a poly (glycerophosphate) chain of lipoteichoic acid on the cell

surface of Staphylococcus aureus. Yukari Wakabayashi', Sachiko Narita-Yamada', Yoshiyuki

Kamio®,and Jun Kaneko' ('Department of Microbial Biotechnology, Graduate School of

Agricultural Science, Tohoku University, “Tohoku Gakuin University)

11. Characteristics of Bacillus subtilis (natto) bacteriophage PM1. Kenichi Umene, Atsushi Shiraishi

(Faculty of Human Environmental Science, Fukuoka Woman's University)

12. Characterization of the bacteriophages ¢TMA and ¢YS40 of the extreme thermophile Thermus

thermophilus. Masatada Tamakoshi"?, Motoki Sugisawa' and Akihiko Yamagishi'

(‘Dept. Mol. Biol., Tokyo Univ. Pharm. Life Sci., RIKEN SPring-8 Center, Harima Institute)



13. Profiling of bacteriophages in supernatant of activated sludge by DNA amplification and RFLP.
Hiroyasu Satoh, He Yang, Lin Chia Tan, Takashi Mino (Graduate School of Frontier Sciences, The
University of Tokyo)

14. Analysis on a novel Staphylococcus aureus bacteriophage S6. Jumpei Uchiyama, Iyo Takemura,
Takako Ujihara, Masanao Murakami, Masayuki Imajo, Masanori Daibata (Department of
Microbiology and Infection, Faculty of Medicine, Kochi University)

15. Comparative genomic analysis of Staphylococcus aureus phage S13° and S24-1, and characterization
of their adsorption proteins. Iyo Takemura, Jumpei Uchiyama, Takako Ujihara, Masanao
Murakami, Masayuki Imajo, Masanori Daibata (Department of Microbiology and Infection, Faculty
of Medicine, Kochi University)

16. Phylogenetic position of Serratia marcescens phage KSP90 in T4-related phage group.

Kenshi Matsusita', Jumpei Uchiyama®, Takako Ujihara®?, Masanao Murakami’, Masayuki Imajo?,
Masanori Daibata® (Department of 'Pediatrics, *Microbiology and Infection, Faculty of Medicine,

Kochi University)



Joint session with International Science and Technology Center
(ISTC)

Selection and purity of the phages used in therapeutic mixtures

Konstantin A. Miroshnikov
Laboratory of Molecular Bioengineering, Shemyakin-Ovchinnikov Institute of Bioorganic
Chemistry, Moscow, Russia

In the second half of 1990-s the dramatic growth of antibiotic-resistant strains of pathogenic
bacteria has stimulated an interest to alternative antimicrobial applications. One of such
strategies is phage therapy — an employment of natural bacterial viruses (bacteriophages) for
treatment and control of bacterial infections. In former Soviet Union and Eastern Europe this
concept was never cancelled, and therapeutic phage cocktails are still in industrial production.

However the scientific community has formulated modern genetic, molecular biologic and
immunologic requirements for phages that may be used for treatment of patients. Industrial
phage cocktails are selected mostly empirically, and an information about their content is not
sufficient for drug certification anywhere except former Soviet Republics.

Bacteriophages of Pseudomonas aeruginosa — the temperate pathogen causing severe
clinical infections — are well studied, and may be divided into several groups in the context of
their applicability for therapeutic use. In collaboration with “Mikrogen” company, the producer
of clinical phage cocktails we have designed the PCR-based test. This test enables industrial
scientists to determine rapidly and reliably, if the newly isolated phage is suitable to be included
to the therapeutic mixture for treatment of P.aeruginosa infections.

Also the purity of currently used phage mixtures causes many questions. The sterilized cell
lysate may contain soluble bacterial peptidoglycans that cause immune response and
inflammation. Therefore a design of fast and inexpensive method of purification of phage
lysates is essential. We offer two chromatographic methods that showed to be universal for
P.aeruginosa bacteriophages and provide endotoxin purity <150 EU/ml.



Usage of live bacterial viruses for therapy and prophylaxis
- some questions

Victor Krylov
Laboratory for bacteriophage genetics, Federal Scientific Center GosNIIgenetika.

Multi drug resistant bacterial pathogens have arisen as a result of uncontrolled usage of
antibiotics. In the report there will be considered some questions related with use of live phage
therapy (LPT) which, as it is supposed, is able to substitute antibiotics in fight against of such
multi drug resistant pathogens. Author considers the possibility that uncontrolled use of
therapeutic bacteriophages can become a source of new problems. Thus there will be discussed
some conditions for safe use phages in therapy, as different possible approaches in applying of
LPT.

Use of phages in therapy is considered as effective against such infections as acute intestinal
diseases caused with different pathogens, postoperational and burn nosocomial infections with
P.aeruginosa, S.aureus (including MRSA), A.baumanii. The description of several multivalent
phage preparations now in use to prevent epidemics of intestinal or purulent infections is given.

LPT and antibiotic therapy have some great differences. First of all, it is necessary to take
into attention the regional character of LPT. Furthermore, organization of LPT requires some
compulsory measures. Accumulation of large collections of well studied phages as permanent
interaction between physicians and clinical laboratory in hospital conditions are obligatory
conditions. Phage resistant mutants are quite frequent ones and monitoring of sensitivity of
pathogens to used sets of phages and constant adaptation of the compositions to changes in
spectrum of regional pathogens are necessary.

Some scientists consider phages as a cheap and effective way for decontaminations of food
staff (meat, broilers, eggs), to cure animals in field conditions and in conditions of industrial
production of bird meat, to decontaminate wells, hospital wards, operational rooms etc. But it
is necessary to understand that such use can lead to distribution of phage resistant pathogens,
facilitate the expansion of such infections and increase the number of symptomless carriers.
Phages are very important participants of bacterial evolution, and there is a sense to avoid the
use of phages in open systems as disinfectants.

As a consequence of wide use of LPT the appearance of multi phage resistant pathogens is
inevitable. Thus, it will be extremely desirable to study beforehand the conditions leading to
arising of such multi phage resistant bacteria and their features, their role in arising of new
commensals to exclude their potential danger for humans.

In the end of the report there will be presented information on studies of P.aeruginosa
phages in our laboratory having some relation to LPT, including: 1) Use of formal scheme of
phage adsorptional receptors; 2) Demonstration of pseudolysiogenic state in cells, infected
with phages of phiKZ genus in dependance of the multiplicity of infection. The phiKZ-like
phages are included in real LPT mixtures now and pseudolysogeny may be precondition for
horizontal gene transfer; 3) Preliminary results of studies of two newly isolated phages with
different levels of relatedness with phage D3, their mutants and recombinants.

10
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73%%*07 FAI RETERLLE, KRS TIE Y 7 — VY2 L 5 Toxin G AL IERE &
KT 57 7 =V OREICOW TG T 5,
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RRY—RKREE (Poster presentation summary)

1. HPLC Z W% U RZPED LRGN & ¢9X174 AN 7 B X T EH & D
BUFNYE O A 51 FATG

WHE T, NEAZK, fRE 18
(ZEHRZPEMERAIER  EREM AR =)

KIGE C ¥R RELHEOPESER 7 % A A o AZH HPLC/AR A N1 7 A I EIEIZ L 0 4y
BrL7ofER. PSIZVU v (P) BLO=# /— /L7 I (BIN) OZMIZ K5 8 sy,
deON 1T 2 FATIZ BT 2 Z LM TE T, DEIC, HHEZHR S DIREM DO E £ X
JEERA L, BORAAEICIERY B L EEORESE A TR LR RE, ¥ 28
TR FERIFRIITAE BIREE N D U, & sy & OB R 28BN 342 2 & Cpkh L7z,

2. LTy —fEHEEE Y —F v TN ¢gX174 A4 7 G X R
DO B AR

FEPRRAC, KILfEST, FdE fE
(ZEHRZPEWERATER  AREE LT TERD

U REPEFHERICHFET DT I ) EEFHALET IV Ay 7V o7k, L7y —
P EEL Lo —F v TR U, F IR I RICHERTH D 2%
A7 GHUNRIEEM LIZE ZA B —27 T AR5 L, fREEEE K 1% 5.63
X107MEHEHENTZ, DI S5 BRTHDL G X7 BEMELI-E A, K& L
AR APGELI, EORER, ZEERERSTZIRECOMBEERORHIZKRZD LT,

3. NIFYFT 7 —DF Ha— AL LN OIEE

HOBR, K2, PHAR
R KB » P T)

A simple two-chamber diffusion method was developed to study the diffusion properties of
bacteriophages (phages). The apparent diffusion coefficients (D,,,) of Myoviridae phage T4 and
filamentous phage ¢NEL were investigated, and the diffusion of the phages was found to be
much slower than the diffusion of three antibiotics, ciprofloxacin, penicillin G, and tetracycline.
D,,, of T4 and ¢NEL in water through filter paper were calculated to be 2.8x10"' m*/s and
6.8x10™"* m?/s respectively, and D,,,

biofilm, was also calculated to be smaller than that of T4. In addition, D,,,

agarose gel was dependent on agarose concentration due to the similar size of phage and

of ¢NEL through agarose gel membrane, an artificial
of phages through

agarose gel mesh. We concluded that D,

on both phage morphology and biofilm density, and suggest the use of this method to study

of phages through an artificial biofilm is dependent
diffusion properties through real biofilm.
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4. FFERH K Staphylococcus aureus & = DRI 7 7 — T O AVEA
ZIUT DA A TR DR

SRS, A ARk HAK—Z. PHARM
(R KB - ﬁzﬁ\ﬁﬂi)

AL TIHEAERERME TH D Staphylococcus aureus = 7 77—V THilfEl (77—
tIE—) 75 LEREBMNIC, LWERBEAFND S. aureus DA ) —=2 7
HERER S. aureus #ANT27 77— DA ) —=7 KOS, aureus [F O FENIFE
HAERRC, S.aureus & 77—V OMAEEMRZA A BEOEIZER LT Lz, 21
HOFEBRIZEY A A FREDEID S, aureus B DEEERTEKLSC, 77— D S. aureus
WX DI ER IR EE 525 W) Z e RENT

5. KIGE 0157 &Yt 7 7 — 2 D18 LR R BE 9 2 fifdT
BRINEF, Hk— FHB PR i

(R K - ﬁzﬁ‘fEI)

AW TIL, 7 7 —VIC X R EOHI#E O I8 2 B IS, KEBE 0157 ITEGYE % R
T T2 R 77—V OfE Elilk i (gp38) DT A41T -7, gp38 7 I / EELHIIEF K
OGME S X7 SRR & DI ERBR I L 0 . KRIBHE 0157 It 7 7 — ¥ & FRdie
PE7 7 =D gp38 7 X BEECHI DR T 5 S DOIRAFFEIE S R S5, 245 OFEEA
KIGH 0157 DAEH > 7327 OmpC DRBFKRICEET 25 Z LR Sh

6. T4 %37 7 VA7 77— O RIGE 0157 FRFRIZ B B b

BIETE, HRINEF, BARk—E, FHAERMR
(R K - ﬁzﬁ\fii)

TARFTEAKD S HEE S 72 KIBE 7 7 — ¥ PEISL IR M KIGE E. coli O157:H7 (2%
Y45, PEISI ORMHED I EZ R T L8Oy —7 = A LIEFEMEKIGE E.
coli O157:H7[ ATCC43888158ik (=B D ME T 21T o 72, Z DFER. PEIS1 @ ki
DYUIL T4 77— EMHFEIEDNR & - 72, E. coli O157:HT[ATCC43888] ~DW 45 . IR H AE
INIENZ ERBH LN 5T, FlobEBTH—F OmpC THDH I ENRB Iz,
4% . PEI51 @ E. coli O157T:H7 ~DEGe 2 @b 5 2 L T7 77—V 7 E—~DJu AN
a5
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7. GREBEE NS OV LT R TIEEME AR TV 47 7 — D458k L

a VAR A MOV IER TR~ DOFH

ANEE] NERE— A
CRAERZR 2B b FE )

PAERTIIEICREEBREZSIEEZTRFEFRCTH L, ERNORG 2 R A R
LOMERENRH VY | FEFEY DL 2R X ONREA EOBLEN DS, o2 R
VR A MFOY IV R T OFRRBIEMESLDN NI TH D, AHFFETIE. Typhimurium M7
R EMS 2 R T 7 7 — VR PERAKB L OEMEN O DB LT, S DIt 7 — ¥
FRICTIRE a2 A A MCERE LY L X7 OBEFEZ WS e/ 2 & 2l LT,

8. 77—V DRIENA~DRAME

FRREEE . P
VNSNS

FHEOMBERYYEIC T D 7 7 —VFETIL, 77—V EIORE TR OMIc&RET 5
FiE OB X VIBRFEDRPRO NS, X BOMICEE SN 7 7 — UM,
HILENORENIRA LT Z L 2RBT 5, AR T, AOBEICILHNS 7 7 —
VEEALT, TOHOT 7y —YOEE (BE. K, LK) ZFES7,

9. N TV I T 7 — % BTz Vibrio vulnificus D9 IR 1 f#EH &
BB IE DR 3

FAATE— 1 ERT E 2, Bz, =
(B RS S I R R e R IR R 2B B 2R R R R A e B R R A R
A EEEREE IS TR )

Vibrio vulnificus 13, JTHEREREE 72 & OIMEE B2 AT D EBEF TG L T, MR
KB XL OWIIIEZ 5| & Z @57 7 A2 %E CTh 5, A ITBE, AEORR
K7 OffEB & | B e lG B0 Z B L CTIFEZ21T> T\ 5, Ak, 7L —

N7 7 =% O EIERE & 8 ERRO I L D RE ol & BErry h 77—
CERAWE T 7=t T =T EROIY) A OV TR T D,
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10. Panton-Valentine Leukocidin Z#2~ 7 —<° ¢ SLT 2B 58T R ER
fﬂﬂﬂ’jﬁ}ﬁ URTA :[Ekmuﬁ)%nlgy //\7’?§@Hﬂi

FAR R RBRHE - I T MR R, OeT E!
(U HAERBERR: - EMPEREAIRL, THRAESBER - f”#%klﬁ%ﬁ T

BT RUKEOPVLIRE 7 7 — ¢ SLTIE., WHEAKIZ X 0 PVLIEREAERR & pEARR I
g2, FexlLoSLT 7/ b EICRH LIHEERE # > 7378 ORF636 ([Z{EA L, ¢
aTﬁ% B DNA0E & OO fE iRk & o b v 2 48T L 7=, ORF636/% ¢ SLT ®
FEBAERCEIALE L, 07 RUREOLTA L SR I E/ERAT D Z &b, K7 7—
VOEERAT RUKEHORMICEET 22 2B 6N LT,

11. WO E 7 7 — PMI O
HEARFE—. HATE (@1 K5 - NREREE S

RKIIWTHEE (BWEEICHE) MEHUWEZAE LTS, MOEAZHEET IR FELT
EES 7=, NEE 7 7 — Y PMI X, KL DIZEEN S siphoviridae (24338 S 41, circular
permutation D) 50kbp D 2 AEH DNA %7/ AL Uiz, MG EABLTE O 58 A4 W5 J OV 158
MOaEES Tz, OMEE 77— 10 kD 5 6 8 #RiL PM1 LHFEMELZ A L. PM1
ITWEE 7 7 =Y OREBEHRBDD—D>Tho T,

12. B I ENE Thermus thermophilus (\ZJ&G 35 7 7 — 2 OFRMT

OEREL 2 it (LFEZ!
(SRR - Axdm, EEOF - SREEAT)

dYS40 & ¢TMA (L5 LI 20 Thermus thermophilus (2435, 7 ) NECHIFEAT Ok 5
1Z 152 kb DBRIRY ) LA TR LT-2N, 7SIV AT 44— KA VESKIKE Tl 200 kb 2 #
Z DMK DNA THDH Z Enbholz, ET-HAEOERKOMITIZED, ZhbD 7
7=V ORENEEORBIRGFETHDLZ AR LTI MEBLETANT 7 A R—DHEE
FEREOHEICL Y WEOMEERIZO N THEmT 5.
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13. DNAEME « RFLPIEIZ K AIEMIBTE EEAKFP NI TV A7 77—
A=A NS/

fepkal e, A5 B BREME. WRARE ORI B sisa] loat k7R

TEMEHIE BIET N T VA7 7 — UREMEZ T 27200 5k L LT, Phi29
DNA polymerase %z VN T 77— DNA Z8lE L, T ORICHIIREEEDIN 2R AR~ 5
FEERFE LTz, HIETIIR T a2 WO MERH - b DD, HEHZ DWW T
ML b oo R E G0 2N TE I, o, BB OEW, &2 WITTEEF TR
B A DEERIPE S RN R L E R D Z R TE I, ATEIIMEORETITH Z &
INTEDLONFHETH D

14, GO T RORE AT V47 77— S 6 DM

WP PR DM RRFE T, Rl e, A BHER . A9
RAHESR (i R S A )

HOT RUKE 77—V DL, 77—V XA V7 0BG ESNK 60 £ DORER
EHET D, AT RUKEO 7 7 — Uik, IWRERFEN, BP0 —22H O Ry
BEsh, FZ20RVERDZICZEOSELABTHDL, LALRBL, xid, &
R KIS AK L0 G 7 RUREICRET AHHER 7 77— S 6 08t LT,
AW T, BERESNDIHEAT RUKREKE 7 7 — UK E ORI EITV, 7 LfiF
HroR M i OFERICE L Ciim ¥ %,
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15. B0 7 RURE AR T U4 77— S13° KON S24-1 OHES ) ME#T
LRI E H o7 B DR T

PR O, s, R, IR SR, A LR, A3
RAHERR (i R = S A )

BT, Fox L, PuRkoREBELE L CRERT Y /87 BEORAT 2867 Ko ERE B H R
WWHEALTWS, ZINETHEAET FYKRE 7 7 — Y D REHWE X o237 B O ITIE L
ITOILTNRY, 2L Z, AFFETIE, WEX 7B THAEZ BRI E L, MBI/
L7 7 RUERE 7 77— S13°, KO, S24-1 O L# 7 ) MENT 24T, RIS #
VR E TR LT, BEWE S N AR L R AT IR o TR R R T,

16. T4 7 77— T N—T1ZRBIT 58 TF 7 77— KSP90
D A FHINL

FATREE N PIIITEE 2 SRR T2 RRIR SO 2 R ERER 2. ARk 2L e 2
VR E A N ERBE S TMAEY )

e DB LT ENHER O Z F 7 (Serratia marcescens) (Zf&He 35 7 7 — 3 KSP90
I, R LZES CIERS EZHEEAOEBERAT LI 00, BV A ERERE T
BEOMATIZE Y, T4BEY 7y —V 7 A —T @ T b L PRI, BlIfE, T4BHE 7 »
— VX, BN T4 LR RO HARESNTEY, 2OFEELYT /NI T
U T PICE TIEA> TS, AHE T, KSPI0 O T4 B 7 )L — 7281 D RFA
MEZRETT 5,
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