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(2) A3 A

Bacillus
Bartonella

Brucella

Burkholderia

Coxiella
Francisella

Mycobacterium

Orientia
Pasteurella

Rickettsia

o

O % WD

anthracis (ZeF2~1 = pX02 A4

bacillitormis

abortus

canis

melitensis

oviS

suis

mallei (7-) Pseudomonas mallei
pseudomallei

burnetii

tularensis

M. afficanum
M. bovis (BCGT A<])

M. tuberculosis

0.
. multocida type B

I W I I

tsutsugamushi (7-)Rickettsia tsutsugamushi

akari

. australis
. canada
. conorii

. japonica

_2‘|_

=

(=

1=

-

=3

) Al<l)



Yersinia

(3) A2 A

Acinetobacter
Actinobacillus

Actinomyces

Aeromonas

Ampycolata
Archanobacterium
Bacillus

Bacillus

Bartonella

Bordetella

Borrelia

Burkholderia

Calymmatobacterium

Campylobacter

NN W WP NR

montana
parkeri
prowazekii
rhipicephali
rickettsii
siberica

typhi () Rickettsia mooseri

Y. pestis

A.

baumannii () Acinetobacter calcoaceticus

Actinobacillus spp.

S S S S S S R

bovis

1sraelli

naeslundii

pyogenes (T+)Corynebacterium pyogenes

caviae

hydrophila

autotrophica (7-)Nocardia autotrophica
haemolyticum () Corynebacterium haemolyticum
anthracis (Z22=1= pX02 24 #FF(2" £3h)
cereus

henselae

quintana (7-)Rochalimaea quintana

vinsonii (7-) Rochalimaea vinsonii

pertussis

parapertussis

recurrentis

B. burgdorferi
() Pseudomonas; B. mallei, B. pseudomallei= #| <]

C.
C.

granulomatis

coli

_22_



C. fetus

C. jejuni
Chlamydia C. trachomatis
Chlamydophila C. pneumoniae (7-)Chlamydia pneumoniae

C. psittaci (7-)Chlamydia psittaci
Clostridium C. botulinum

C. chauvoer

C. dificile

C. haemolyticum

C. histolyticum

C. novyi

C. perfringens

C. septicum

C. tetani
Corynebacterium C. bovis

C. jeikeium

C. diphtheriae

C. pseudotuberculosis

C. renale

C. ulcerans
Dermatophilus D. congolensis
Edwardsiella E. tarda
Erysipelothrix E. rhusiopathiae
Escherichia E. coli &3 W)
Fusobacterium F. necrophorum (7-)Sphaerophorus necrophorus,

Fusiformis necrophorus
Haemophilus H. ducreyr

H. influenzae
Helicobacter H. pylori
Klebsiella Klebsiella. spp.
Legionella Legionella spp.
Leptospira L. interrogans
Listeria L. monocytogenes
Moraxella Moraxella spp.



Mycobacterium

Mycoplasma

Neisseria

Nocardia

Pasteurella

Plesiomonas
Pseudomonas
Rhodococcus
Salmonella

Shigella

SSTSSRSSEEREREEREKR

avium complex
asiaticum
bovis (BCG )
chelonae
fortuitum
kansasii

leprae
malmoense
marinum
paratuberculosis
scrofitlaceum
simiae

szulgar

. ulcerans

xenopi

Mycoplasma spp.

T2z 22

. gonorrhoeae

. meningitidis

asteroides
brasiliensis

frnicica

. otitidiscaviarum

. transvalensis

haemolytica

multocida (Pasteurella multocida type b #|2])
pneumotropica

shigelloides

aeruginosa

R. equi (7)Corynebacterium equi

Salmonella spp.

S.
S.

dysenteriae

boydii

S. flexneri

_24_



S. sonnei
Staphylococcus S. aureus
Streptobacillus S. moniliformis
Streptococcus S. agalactia

S. pneumoniae

S. pyogenes
Treponema T carateum

1. pallidum

1. pertenue
Vibrio V. cholerae

V. parahemolyticus

V. vulnificus
Yersinia Y. enterocolitica

Y. pseudotuberculosis

4) A1

2 2 @ AFHA e
AR WHAA e AL

2. wholel 2l AR B

(1) A4

Arenaviridae Guanarito virus
Junin virus
Lassa virus
Machupo virus
Sabia virus
Bunyaviridae

Crimean—-Congo hemorrhagic fever virus

_25_



Filoviridae

Flaviviridae

Herpesviridae

Paramyxoviridae

Poxviridae

HAAA g = A

(2) AP

Arenaviridae

Bunyaviridae

o)

=<

S
T

Ebola virus

Marburg virus

Omsk hemorrhagic fever virus

Central European Tick-borne encephalitis virus(5%+ European Tic
k-borne encephalitis virus)

Hanzalova virus

Hypr virus

Kumlinge virus

Kyasanur Forest disease virus

Far Eastern Tick-borne encephalitis virus () Russian spring—sum

mer encephalitis viruses

Herpesvirus simiae (Herpesvirus B or Monkey B virus, Cercopithecine

herpesvirus [CHV-1], B virus)

Hendra virus

Nipah virus
Variola virus

=d4de A "ol 2

Lymphocytic choriomeningitis virus(LCM)(neurotropic strain)
Flexal virus

Mopeia virus

Estero Real virus

Shokwe virus

Fort Sherman virus
Akabane virus

Germiston virus

Kairi virus

Oropouche virus

Rift Valley fever virus
Thiafora virus

Dugbe virus

Nairobi sheep disease virus

Hantaan virus

_26_



Coronaviridae

Flaviviridae

Orthomyxoviridae
Poxvviridae

Prions

Sin nombre virus

SFTS virus (Severe fever thrombocytopenia syndrome virus)

MERS-CoV (Middle East respiratory syndrome coronavirus)

SARS-CoV (Severe acute respiratory syndrome coronavirus)

Cacipacore virus

Gadgets Gully virus

Israel turkey meningitis virus

Kedougou virus

Koutango virus

Louping ill virus

Meaban virus

Murray Valley encephalitis virus

Naranjal virus

Negishi virus

Powassan virus

Rocio virus

Sal Vieja virus

San Perlita virus

Saumarez Reef virus

Sepik virus

Siberian Tick-borne encephalitis virus

Spondweni virus

St. Louis encephalitis virus

Tick-borne encephalitis virus (Central FEuropean Tick-borne
encephalitis virus, Far Eastern Tick-borne encephalitis virus,
Siberian Tick—borne encephalitis virus #]2])

Wesselsbron virus

West nile virus

Yaounde virus

Yellow fever virus
Avian influenza virus affecting human

Monkeypox virus

Transmissible spongiform encephalopathies(TSEs) agent
[Creutzfeldt-Jacob  disease and kuru, Bovine spongiform
enephalopathy(BSE) and other related animal TSEs]
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Retroviridae Human immunodeficiency virus(HIV) types 1 and 2
Human T cell lymphotropic virus (HTLV) types 1 and 2
Simian immunodeficiency virus (SIV)

Rhabdoviridae Vesicular stomatitis virus
Rabies virus (Fixed Rabies virus #|<])

Togaviridae Chikungunya virus
Semliki Forest virus

Venezuelan equine encephalitis virus

(3) A2

Adenoviridae Human adenovirus

Arenaviridae Junin virus candid #1 vaccine strain
Lymphocytic choriomeningitis virus (LCM) (non—neurotropic strains)

Tacaribe virus complex

Bunyaviridae Bunyamwera virus
Puumala virus
Seoul virus
Rift Valley fever virus vaccine strain MP-12
109 37 H 4ol A Al elE vholg &~

Caliciviridae Norovirus
Sapovirus
Coronaviridae Coronavirus
Flaviviridae Dengue virus serotypes 1, 2, 3 and 4

Japanese encephalitis virus

Yellow fever virus vaccine strain 17D
Hepatitis C virus(HCV)

Zika virus

109 3% R Aol A AlelE mpo] Y &

Hepadnaviridae Hepatitis B virus (HBV)
Hepeviridae Hepatitis E virus(HEV)
Herpesviridae Epstein Barr virus

Human cytomegalovirus

_28_



Herpes simplex virus 1 and 2(HSV1 and 2)
human herpesvirus types 3, 4, 5, 6 and 7
Varicella zoster virus

Orthomyxoviridae Influenza viruses types A, B and C

718} Y Eu} 7] orthomyxovirusesS X3k vlo] ]~
Papillomaviridae X = human papilloma viruses

Paramyxoviridae Human parainfluenza viruses types 1, 2, 3 and 4
Measles virus
Mumps virus

Newcastle disease virus

Parvoviridae Human parvovirus (B19)

Picornaviridae Hepatitis A virus (HAV)
Human echoviruses
Human coxsackieviruses types A and B
Human rhinoviruses

Polioviruses, all types, wild and attenuated

Pneumoviridae Human respiratory syncytial virus

Poxviridae Monkeypox virus, Alastrim, Smallpox, WhitepoxE& X3}k U5 A
gt¥l PoxvirusesE A9k nlo] 2] 2

Reovirudae Coltivirus%, Rotaviruss:, Orbivirus%= X-3F3%h nlo] 2]

Rhabdoviridae Rabies virus (Fixed Rabies virus)

B

VSV-Indiana, San Juan, GlasgowZ 333t Vesicular stomatitis virus
< AdAd A3E uolg|aF
Togaviridae Rubella virus
Chikungunya virus 181/25 vaccine strain
Eastern equine encephalitis virus
O’'nyong-nyong virus
Ross river virus
Bebaru virus
Sindbis virus
Venezuelan equine encephalitis vaccine strain TC-83

Western equine encephalitis virus

Unassigned Hepatitis D (delta) virus (HDV)

_29_



(4) A1A AT

(1), 2) 3 Q)ell FHA &= mpel s vk, FH7HA 4 = o

AAH LG 57 BsAA] @2 A2 A9

(2) A3

Blastomyces(Ajellomyces) B. dermatitidis

Coccidioides

Histoplasma

(3) A2 F
Acremonium
Aspergillus
Candida
Cladophialophora

Cryptococcus

Dactylaria(Ochroconis)
Emmonsia

Epidermophyton

C. immitis
C. posadasii

H. capsulatum

Acremonium spp. (7)Cephalosporium spp.
Aspergillus spp.

Candida spp.

Cladophialophora spp.

C. gattii

C. neoformans

D. gallopava

E. parva

E. crescens

Epidermophyton spp.

_30_



Exophiala(Wangiella)

Fonsecaea

Fusarium
Madurella

Microsporum
Neotestudina
Paecilomyces
Paracoccidioides
Penicillium
Pneumocystis
Sporothrix
Trichophyton
(4) A1

E. dermatitidis

F. pedrosol

F. compacta

F. monilitorme

F. solani

M. grisea

M. mycetomati
Microsporum spp.
Neotestudina rosatii
Paecilomyces spp.
P. brasiliensis

P. marneflei

P. jirovecii (7)P. carinii
S. schenckii
Trichophyton spp.

(2)

R @)l fFEHA B= F. ook

THA A E A

o F7F ¥ A A e AL AL R

4. 718 AT =5

(1) A4

g 7S Sle

(3) A2 A
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Z %5 (Cestode)
Cysticercus

Echinococcus

Hymenolepis

Taenia

%5 (Nematode)

Ancylostoma

Angiostrongylus

Ascaris

Brugia

Dirofilaria

Dracunculus
Enterobius
Grnathostoma
Loa

Necator
Onchocerca
Strongyloides
Trichinella
Wuchereria
&% (Trematode)
Clonorchis

Echinostoma

Fasciola

cellulosae (-T2 1 %)

~

. granulosus (Y x%
. multilocularis (Yh2%)
. vogeli (EATZZ)

. diminuta (F12%)

. nana (N 2=z%)

solium (F+7T%%)
saginata (F-71%%)

asiatica (o}A|o}Z2%)

N NN T T HEH IO

. ceylanicum (A &%)

. duodenale (‘FHY %)
cantonensis (35 TdZ)
lumbricoides (%))

suum (¥ #] 3] %)

. malayi (‘% o)A %)
timori (Bl &A%

. immitis (N3 FA S

. repens (N3] F-AL 4%

. medinensis(¥| T Y=

. vermicularis (8.%)

SRS IS IS I [NV N SH NI SN

. spinigerum (F+=°7%)
L. loa (ZoA3%)

N. americanus (o} 2] 7}%)
O. volvulus (3]A1173%)

S. stercoralis (%)

T, spiralis (A R2-Z)

W. bancrofii (¥+=2 5 EAYZ)

C. sinensis ({+&%)

E. hortense (Z2¥l ~=435%)
F. hepatica (7+4)

F. gigantica (A 3H4)



Gymnophalloides
Heterophyes
Metagonimus
Paragonimus
Pygidiopsis

Schistosoma

A% (Protozoa)

Babesia

Cryptosporidium

Entamoeba

Giardia
lodoamoeba

[sospora

Leishmania

1] 3 x}- 2= % (Microsporidium)

Naegleria

Plasmodium

E
ool
ol

M. yokogawai (877

P. westermani (¥ &%)
3

ol

|

S. japonicum (QEF9
S. mansoni (Wt&+8
=5

=

S. mekongi (WM|ZF

B. bovis (&vFH| ~E L3

B. divergens (=R vhH| =E U Z)
B. microti (F1vH|2=EUZF)

C. parvum (2292 2+%)

E. coli (t7o}v|n})

E. gingivalis (8l&o}mH})

E. hartmanni (Z}-2o}vn})

E. histolytica (©]Z o} n})

G. lamblia (FEAES

1. butschlii (8. =o}w n})

L belli (A He3EAF)

L. aethiopica (°]t] Q.3 o} 2] 7 HA )
L. braziliensis (¥ 3}2] 7R 2Z)
L. donovani (W72 rRHHEF)

L. major (28] HHES)

L. mexicana (BA Z 2] HH 2 %)
L. peruvania (3|52 ES)
N ]

THA R )

L. tropica (3]5-2]<F

N. fowleri (38 2] Ao} 1))
P. cynomolgi (2199 %
P. flciparum (<2 9%)

P. malariae (ML EYLZF)

r
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Sarcocystis

Toxocara
Toxoplasma

Trichomonas

Trypanosoma

(4) A1
el aFHA F= 714

Bb MEAA Fe AL

T, canis (713 %)

T. gondii (52XA5)

T hominis (Z$A B3 25)
T tenax (77 HEZ)

T, vaginalis (A RZ)

T, brucei brucei (B.22~3}5H

N
3

]
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o
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)
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7}, Escherichia coli K12 B Escherichia coli B 5-®EA] : 55 34 Escherichia

coli K12, Escherichia coli B B+ o159 fE=A2A A s8] = ZepAn|=
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ek ek FAEY ol Q= wHlelA R 2a 9 o MEE WY
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Y. Bacillus subtilis %= Bacillus licheniformis <5—¥EA| @ 113721 Bacillus subtilis 5=
E licheniformis®] frEAZA 9% 274 EAWo] B ¥AEAe] 107 wwte g e

= TFE STE oA gl 93 dEAS 2 ¥ FeharE e v 0k

= WEHZ 3 s7-9EH

t}. Saccaromyces cerevisiae <-—E A . @R Saccharomyces cerevisiaeS w3
S cerevisiae®] ZTfAN|E nEIT ol I 0|59 FEAE WME R ARSI S
7

2}, Pseudomonas putida <=5—-¥E A © Pseudonomas putida strain KT24403} Z2}2~v|=
pKT262, pKT263, pKT2645 AH&-3h= <= E A

vl Streptomyces T-E A . Streptomyces coelicolor, S lividans, S parvulus, S
griseus strain¥ <ANAE WERl  Streptomyces ZEF~v|= SCP2, SLP12, pl]J101,

actinophage phi C313} o]&9] FEA|2 A&l <FHE



A}, Agrobacterium tumeficiens < 5—HE A

o] non-tumorigenic disarmed Ti ZE}An| =S

=

Agrobacterium tumefaciense=

WE R AFg R ST e

47 A

A 22 Foz Astel Wz ool AERO] TS e SFsh 4% ofF
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7}V, Escherichia coli K12 <5+—HE A :

< A=A

29

2qeAe) Ay Ee

Fol AEEo] 105 o ok HF- e
&z ) )

pSC101, pMB9, pBR313, pDH24, pBR322,
pBR325, pBR327, pGL101, pHBI

Escherichia coli K12 strain chi|Escherichia coli / S. cerevisiae hybrid plasmid :

1776 YIpl, YEp2, YEp4, YIp5 YEp6, YRp7, YEpZ20,
YEp21, YEp24, YIp25 YIp26, YIp27, YIp2§,
YIp29, YIp30, YIp31l, YIp32, YIp33

DP50supF Agt WES AB

Escherichia coli K12 Agt Z] vir AB

DP50supF Agt ALO - AB

DP50 =+ DP50supF Charon 3A

DP50 ®=+= DP50supF Charon 4A

DP50 X+ DP50supF Charon 16A

DP50supF Charon 21A

DP50 ®=+ DP50supF Charon 23A

DP50 =+ DP50supF Charon 24A

O~
tl.l‘

W3l © Escherichia coli K12 strain chi 2447, chi 2281 DP50 %+ DP50supF ¥

Foho] Abgel 548 @tk ME S} G ALge] st
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ste-VC9o| E&AJstH Wo|F(&|YIpl, YEp2, YEp4, YIp5, YEp6, YRp7, YEp20,
AF) Saccharomyces cerevisiaelYEp2l, YEp24, YIp25, YIp26, YIp27, YIp2s,
SHY1, SHY?2, SHY3, SHY4 YIp29, YIp30, YIp3l, YIp32, YIp33

t}. Bacillus subtilis <5-3 € A

& )

EAE QAT & PE WelF
Bacillus subtilis ASB 298, RUB
331, BGSC 1S53

pUB110, pC194, pS194, pSA2100, pE194, pT127,
pUB112, pC221, pC223, pAB124

_49_



[E® 9] 71#sddY @9 SL(A9xE AT A3% AE)

1. Abrin

2. Clostridium perfringens epsilon toxin
3. Conotoxins

4. Ricin

5. Saxitoxin

6. Shiga-like toxin

7. Shigatoxin

8. Staphylococcal enterotoxins

9. Tetrodotoxin
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7}. Escherichia coli K12 <5-4H 7|

. Saccharomyces cerevisiae <5+ E 7|

t}. Bacillus subtilis(®=+= licheniformis) <5—% €| A

7 aE 1

Genus Citrobacter — Levinea X 3F

Grenus Enterobacter

Genus Erwinia

Genus FEscherichia

Genus Klebsiella — oxytoca XSt

Genus Salmonella — Arizona 3%t

Genus Shigella

Pseudomonas aeruginosa, Pseudomonas fluorescens, Pseudomonas mendocina 2

Pseudomonas putida

Serratia marcescens
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Yersinia enterocolitica

U, a8 2

Bacillus amyloliquefaciens
Bacillus aterrimus
Bacillus globigii

Bacillus lichenitormis
Bacillus nato

Bacillus niger

Bacillus pumilus

Bacillus subtilis

th 1% 3
Streptomyces aureofaciens
Streptomyces coelicolor

Streptomyces rimosus

2 18 4
Streptomyces cyaneus
Streptomyces griseus

Streptomyces venezuelae

vl 155 5

Streptococcus mutans(¥=+= Streptococcus lactis) DNAE Streptococcus sanguis=
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vl 18 6

Streptococcus faecalis
Streptococcus mutans
Streptococcus pneumoniae
Streptococcus pyogenes

Streptococcus sanguis
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