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Acinetobacter calcoaceticus Clostridium spp

Acinetobacer woffi

Actinobacillus spp
Actinomadura spp

Anctinomyces bovis

Anctinomyces israeli
Aeromonas hydrophila
Alcaligenes spp
Arizona spp

Bacillus cereus
Bacteroides spp

Bacterionemia
matruchottii

Bartonella bacilliformis

Bordetella parapertussis
Bordetella pertussis
Borrelia spp
Camplylobacter spp
Cardibacterium hominis
Chlamydia spp

Clostridium botulinum

Clostridium tetani

Salmonella spp

Serratia liquefaciens
Serratia marcescens

Shigella spp

Corynebacterium
diphtheriae
Corynebacterium spp

Edwardsiella tarda
Eikenella corrodens
Enterobacter spp
Erysipelothrix
rhusiopathiae
Escherichia coli

Flavobacterium
meningosepticum

Francisella tularesnsis B

Fusobacterium spp
Gardnerella vaginalis
Haemophilius spp
Harfnia alver

Kingella kingae
Klebsiella spp

Legionella spp
Leptospira spp

Staphylococcus aureus
Streptobacillus
moniliformis

Streptococcus spp

Treponema pertenue

Listeria monocytogenes

Moraxella spp

Morganella morganii

Mycobacterium bovis
BCG
Mycobacterium chelonei

Mycobacterium fortuitum
Mycobacterium marinum
Mycobacterium microti
Mycobacterium ulcerans

Mycoplasma pneumoniae
Neisseria spp

Nocardia asteroides

Nocardia brasilliensis
Psteurella spp
Peptostreptococcus spp
Plesiomonas shigelloides
Proteus spp

Providencia spp

Pseudomonas spp

Vibrio cholerae

Vibrio parahaemolyticus
Vibrio spp

Yersinia enterocolitica



Absidia corymbifera
Acremonium falciforme
Acremonium Kiliense
Acremonium recifer
Aspergillus flavus
Aspergillus fumigatus
Aspergillus nidulans
Aspergillus niger
Aspergillus terreus
Asidiobolus haptosporus
Candida glabrata
Candida guilliermondii
Candida drusei
Candida parapsilosis
Candida kefyr

Candida tropocalis
Cladosporium carrionii

Acanthamoeba spp
Ancylostoma duodenale
Asngiostrongylus spp
Ascaris lumbricoides
Babesia divergens
Babesia microti

Balantidium coli

Brugia spp

Capillaria spp

Clonorchis sinensis
Cryptosporidium spp
Dipetalonema perstans
Dipetalonema streptocerca
Diphyllobothrium latum

Drancunculus medinensisa

Adenoviridae

Arenaviridae

Veillonella spp

Conidiobolus coronatus
Cryptocossus neoformans
Cunninghamella elegans
Curvularia lunata
Emmonsia parva
Epidermophyton floccosum
Ecophialia dermitidis
Ecophialia jeanselmei
Ecophialia richardsiae
Ecophialia spinifera
Ecophialia werneckiri
Fonsecaea compacta
Fonsecaea pedrosor
Fusarium solani

Fusarium ocysporum
Geotrichum candidum
Hendersonula toruloidea
Leptosphaeria senegalensis

Entamoeba histolytica
Fasciola gigantea
Fasciola hepatica
Fasciolopsis buski
Giardia lamblia
Hymenolepis nana

Hymenolepis diminuta
Loa loa

Mansonella ozzardi
Necator americanus
Onchocerca volvulus
Opisthorchis spp
Paragonimus westermanni
Plasmodium spp

Pneumocysis carinii

Caliciviridae
Coronaviridae

Herpesviridae

Yersinia
pseudotuberculosis subsp
pseudotuberculosis

Madurella mycetomatis
Madurella grisea
Malassezia furfur
Microsporum spp
Neotestudina rosatii
Phialophora verrucosa
Piedraia hortae
Pneumocystis carinii
Pseudallescheria boydii
Pyrenochaeta romeroi
Rhizomucor pusillus
Rhizopus microsporus
Rhizopus oryzae
Sporothrix schenckii
Trichophyton spp
Trichosporon beigelii
Xylohypha bantiana

Schistosoma haematobium
Schistosoma intercactum
Schistosoma japonicum
Schistosoma mansoni
Strongyloides spp

Taenia saginata

Taenia solium

Toxocara canis
Teichinella spp
Trichomonas vaginalis
Trichostrongylus spp
Trichuris trichiura
Trypansoma brucei subsp
Wuchereria bancroftii

Herpes simplex 1
2

Herpesvirus

varicella-zoster

B



4

Bunyaviridae

Paramyxoviridae

RS

Papovaviridae

BK JC

Parvoviridae

B19

Piconaviridae

Bacillus anthiracis
Brucella spp
Chlamydia psittaci

Coxiella burnetii

Francisella tularensis

Mycobacterium szulgai
Mycobacterium
tuberculosis
Mycobacterium xenopi
Pseudomonas mallei

72

Poxviridae

Reoviridae

Rhabdoviridae

3

Mycobacterium agricanum

Mycobacterium avium

Mycobacterium bovis BCG

Mycobacterium
intracellulare
Mycobacterium kansasii

Pseudomonas pseudomallei

Rickettsia-like

Togaviridae

Mycobacterium leprae
Mycobacterium malmoense
Mycobacterium
paratuberculosos
Mycobacterium
scrofulaceum
Mycobacterium simiae



Blastomyces dermatitidis
Coccidioides immitis

Histoplasma capsulatum
var capsulatum

Echinococcus spp
Leishmania spp

Arenaviridae

Bunyaviridae

supergroup

Togaviridae

Western equine
encephalomyelitis

Arenaviridae

Histoplasma capsulatum
var duboisii
Histoplasma capsulatum
var farciminosum

Naegleria spp
Toxoplasma gondii

Hepadnaviridae
B
B

Kumlinge

Filoviridae

Paracoccidioides
brasillensis
Penicillium marneffei

Tpanosoma cruzi

Herpesviridae

Poxviridae

Retroviridae

Rhabdoviridae

Togaviridae
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DNA
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Aspergillus oryzae Bacillus subtilis Saccharomyces cerevisiae
DNA
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E. coli

B. subtilis

E. coli

pAT153, pACYC184, pBR327, pBR328, pUC
, pBluescript 11, pMTL20, pBS, pGEM,
pBEMEX, pUR222, pUCBM, pSP , pEX
, PCAT |, pT3/T7, pEUK, pMAM, pMSG,
pPEMBL, pSELECT

A ACharon 3A, A
gtl0, AGEM, AEMBL, Agtll, AZAP

Tra- F
M13

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

pBR322, pBR325, pACYC177, pKK233-2,
pKK338-1, pBTacl, pBTrp2, pKC30,
pKT279, pFB , pNO1523, pSVL, pKSV10,
pGA482, pNOS, pHSV106

a
ACGM/HSE/DOE 7

DNA insert

damage DNA

DNA
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DNA
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DNA
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1980 DNA
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DNA DNA
DNA DNA
DNA
DNA
1 DNA
DNA
4.1
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Potrykus, 1990, 1991
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DNA DNA

Antinidia deliciosa

Avena sativa

1993



Beta vulgaris
Barssica carinata
Brassica juncea
Brassica napus

Brassica oleracea
Carica papaya

Cucumis melo

Cucumis sativis
Dactylis glomerata
Dendranthema indicum
Dianthus caryophyllus
Festuca arundinacea
Fragaria ananassa
Glycine max
Gossypium hirsutum
Helianthus annuus
Juglans regia

Lactuca sativa

Linum usitatissumum
Lycopersicon esculentum
Medlicago sativa
Nicotiana tabacum
Oryza sativa

Picea glauca

Pisum sativum

Populus

Prunus armeniaca




Prunus domestica

Solanum muricatum +
Triticum aestivum +
Vitis vinifera +
Zea mays + + +
Dale et al. (1993)
Agrobacterium

Agrobacterium tumefaciens  A. rhizogenes 2

De Cleene & De Ley, 1976

DNA

A. tumefaciens
A. rhizogenes Bevan, 1984
DNA
T-DNA DNA DNA

T-DNA

T-DNA

Potrykus, 1991

DNA



DNA Imm
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DNA
DNA

DNA

DNA
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T-DNA
1 T-DNA
20 50
T-DNA
RFLP T-DNA
Chyi et al., 1986;
Ambros et al., 1986
O'Neill et al., 1993

DNA DNA

Hobbs et al., 1990; Jefferson et al., 1990; Blundy et al., 1991

DNA
Selker, 1990; Sheid et al., 1991

100
Larkin &
Scowcroft, 1981; Karp, 1991; Dale & McPartlan, 1992
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1986 6

FIFRA: 7 USC, sec 136-136y

TSCA: 15 USC, secs 2601-2654

FFDCA: 21 USC, secs 301-392 7 USC,
sec 150aa-jj

Royal Commission on Environmental Pollution, 1989; Levin & Strauss, 1993

BBEP
7 CFR FIFRA
BBEP 340.2
180
EU
4 90
120
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Inter-American Institute for Cooperation in
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OECD
OECD, 1986, 1990 OECD, 1992
OECD
OECD
UNIDO UNEP
UNIDO UNIDO UNEP WHO FAO
UNIDO, 1991 UNIDO

Biosafety Information Network and Advisory
Service: BINAS

Williamson, 1993
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Access Expression Damage
5 DNA
DNA

Advisory Committee on Genetic Manipulation,
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90/219 CEC, 1990a

OECD, 1992




1993
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42 EU
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Fitter et al., 1990; Williamson et al., 1990
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DNA
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