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o} FIFRAC| Z}7} s7pA¥ 7 F7FA 9F A= %%% 2 A T7E
g BAEA B T Agrus BA olHde IAAHIY TEs T UeA
ow, BE AWES AFY SAE=PHA wrEA AAX O dh= Yotk
& Strauss, 1991).

19473 FIFRAZF AR =HAS W], A= A= Be 318 kA7 A=
i Hol FHFo] HATE 1948dele Hzxo wAE AFARQl Bacillus
popilliae®t B. lentimorbus7t USDAe®| &sto] S o] Atk 1970 &= A%

O

ol
-

al
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Aol TEo oA d ARAFR o] JEo] AfRo] HYPH EPAR o]
HAath 19829+ GMOsE $8t= Ao ziE e s 5, GMOs
& 553 AYARE dFsta e
pest-control agents: MPCAs)2] &89 #3F AHS
Azgtel #gk AFAFA o] gy o] 1984l FHA Azl B AP A
A 7F B2 A

A2 Azl #d AIAARNE E£Fst= FIFRAE GMOs AH=9] df ZA4
A B g ool RE=A] W - s o] WAMERA sEAoF e sk 3l
. GMOs¢ 4t=& #HARs7] flste] wl= Wt 7USD136co] Al A== GMOs
of g RE XEE AEFStolor dth. OPPolA = 27437k (Environmental
assessment) =3 374 < 3FH 7}A] (Environmental impact statements: EISs)ol
ot AALE Aldgith. 1984 o] del= MPCAsE 4 =q 9 W& o,
MPCAs7} &7 wA F = Hrtel #stod= AT - AEHA ofYegl
53], 10 acre(l acre = 247 ha)olste] A e MPCAsE =9 & wl= 877+
of ®Ha 3 Havl glden, A3 AFF 74 (Experimental Use Permits
EUP)= Za38kA ofyetqith. 1984 FH = AdA e wAo] A gle] o
T3 GMOs7F zt= HAAde] - Fol #ARle]l =4AA AAl o]dol] wr=A
A7 H o2 HE 7S Wolof gt

AR 7HE e dae A A A MPCAsol @3k 7% 237 ¢

o

i
it
lo
=¥

&3+ " A E (microbial

A& OPPoll AlEstoan Alzte] Hr}, EPALE #d dE7F 92 7]3e] MPCAs
of #et 27 HAA YA HES 7%tk AHA S AT W& NI 32
AANA7IE 7= A #AAdE dHFH GMOsE vz 7o 24
E=9el #ek 9 HUME oy, dAl= OPTSO A GMOsE @& 24
A @7bstar vk EAFAPY] et #AIRle]l AE Tl &8t GMOs7h ZHA)
Ao of7] Al F e FAGFo] Hrte F AE A met vEF e

JFE Al lojof ko) o] NIH/IBCsoll A #lAlEl ¥}

EPAS] AFEH7A7E
] 5254k,

OTSell 9lste] #e =+ TSCAE AHDNA, RNA)S g8t (chemlcals)i

Fatel aatel A}ﬁ % BFEY 2 PE Batel FARL Uk e
AL GMOSE 5 AAZ Aol AIAGMOs) e EAGE
(S B9 S E@SE 94 ol % EPAS TSCAZ A9
thE el AFHA ohush 4t AAe] BPEYe] TSCAd oske] i
A7t B3 Gtk VAR SoRAl, S48, AEHM, BEE, GFE, dop] B

of Abg2lel GMOs®9] A2 TSCA ®oll oJste] EA4l& Wi=vh TSCAT %

l‘-.>L o

1rr

-

S A
SH
)

X
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Ao M2 steteby, 71E shetobio] 2R ARE Hi olw] AREShA] ofy
dhi BtetekE o] A& Aol B3 BES 3T EPACIA = DNAS A
Altell EAst= setE 2 tFeta v 28 ol¥F AALS M2 JH9

et A (5, Aol EActalA #rt o}

DNAZF A A e A4S £4dskA of
Hah) 52344 9 B o o] A|e] skA] ojy st}
a2 EPAC] ojsto] wbibd ‘A st grAle] #gk AWARTI e ¥
(Coordinated Framework for Regulation of Biotechnology) °]#d & EPATE
A SAY FAEYS ALY FRAAAE FYE VIEolA otYEdd A=
& $dojgt & 4 gty o]F BSCCE UE Hi(genus)
&3ty FAA AxFE A E(intergenic genetically modified
xS B WEe A E ofy = AS AStsiddd 2 o
o] 1990 ell=, TSCAS #FdA AxFHel A HAZFol Btk o]F
EPACl A= GMOs7t B4 %= A A Bl Est= 914 BT GMOs A&
gt A H7PF O AxEa v
TSCAl °Jst¥l GMOsE o] &3t AAES Alxstes dAle Ax 2 A
ARE ] fFE3m 909 o] Ao OTSel A %% X A (Premanufacturing Notice:PMN)

£ AE stefof . v ME(genus)®| HAbs FHA AT B

]
NI
xe
i)
rr
>~
>
>
2
R
A
3{ -

=
of

¢

N ok

o
Jo
2
) i
Ll
o

organisms)2] 3t

O

rr
Q,

A xS o, EPAE F34 AxFE GMOsE ‘M=z AE'Z Aogith A
EEHFA AR AEo] AAHAS W 2 Ho5 ddrh o3 =g A
E52 Hd A (system)ol Al o]§ FA|g= W=A] OTSo| TH &of 3t
qejze= FHAe] BAZE ks ot a, deotd FHAd xE7]s FE
(regulatory region)®o] §le A= OTSoA AAE WY EIxo] glowm
PMNS A& & Dok §lok. 28y, PMNo| BAE A& o2 Al§ &%7}

HAE Aoles FoA2l Q2L A8 (Significant New Use; SNU) 74 ol

Ak, 2 o2, g7)Fl A=W A (Snowmax' ™ AR A Z2EH

e

=

Mg 4 Ao
£

Ice’ Pseudomonas syringaeS X3t )5 AEso] 7|59 3" &%
o AW 2EE FFeA FoEH div)sd deE48Es A st ~71%F

WA st §5 ol9fel AFELS $elt)

Ao mAE o] FDA B USDAS fAd o7 ste] 48, 2% 3
ZHAL, elebE, WAl SEE B onV RN ARSE = Aol TSCAC 98t
o 3FAl WA ofyettt. el FDA & USDAC BAR 9 AldES A9
stars B JhdE = mAmoly mA=el ffste] A= A= A
TSCAS W& AAk 31, OTSE PMNO Al ZFel we Aol§ 7Hig AA st
TR
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A ezl ol gow APE H7IE A 3 EPAS AR 2 Y
U (Resource Conservation and Recovery Act: RCRA)¥ 42 A 318 (Clean
Water Act: CWA)el ¢Jgte] A = olof gty GMOsE ©]-&3 #H7|=9 A=
2 A2 (Bioremedation):= 3FFHFS- ®HAF Holo] wrE F3HH(Comprehensive
Environmental Response, Compensation, and Liability Act: CERCLA/ Super-
fund Program, F¥H A=A g)o] oJste] Al ojok ghth (McGloughin & Doi,
1992).

3.2.33. AN

198313 EPA A+ % 7R3 (Office of Research and Development: ORD)+
78 1ol B3 &A1 AW IAste HrhE 2 WS W] fleke] 9
371 A4 3 (Risk Assessment Research Program) S 93ttt 19874
A &S ;51%319_& F&3}7] $8te] 5 B Z(Special Assistant: SA) HA S
ET SAY 9FE OPTSe Ao #dsie A8 4% 5 BEsa, v
g IS =4 E{P?Q AA dhdH= Fd24 A= 71+s ol &=
Bl 2 ARS8 A FAATH, 1@ e SAgEEA Ao &
4 Bl 2 e g oo mE A HEo|H  dEHA, ZAE
(Monsanto)oll Al Escherichia coli lac ZY AA5 3x33stal A= Pseudomonas
fluorescences®] X323 AYA] OPTSSF #AFEZ ] X343 H7Er]#9] =fol
7F At SAE EPA/OPTS, USDA/§ - 2= 494 (Animal and Plant Health
Inspection Service: APHIS) %@ FDAZ E RCRA, CWA| #3 HAE7}E719

AE R AL FEste] A @ vt 9l

Fl

hdb}

32.34. A &st Foha 93]

1986l A E A A9 °JQ(B10technology Science Advisory
Committee: BSAC)= 11802 TAo] glom A4 23 7|2S o fals
Aol tistel EPAS] W3S Aldsta vk, BSCAv Z7H9 A3 =
TAE dor, Zt7te] 42913 = OTS 2 OPPollA AAH= 8 H7ME
w2 AHESH OTSe OPPitel wAlE sldsty g8HS fFxdrh %o
BSCAE Hi7te= 74" Ad#s AA3)oE vidsto]

AL AHESE 988 2¢dch

198313 36 19914 7] 7&% OPPS} OTP: 6071 olde] a4 Axd 7%
S ol &3 AFAFE A o], 3071 o]Xtel Rhizobium meliloti$t Bacillus
thuringiensis 2% © /‘ﬂﬁ% ]%5}*‘5 ATFAGA A (2, 3).

S
o

re
)
%
ol

B
=2

o
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& 3. TSCARel 7]=3ke] GMOse] $74=12

1o
H=

Ak ele] 54 2

17

[e]
FAEA

Organism

Trait

Source of

genetic material

Rhizobium meliloti

Nitrogen fixation

Marker gene

Various Rhizobia

Various bacterial sources

Bradyrhizobium japonicum Nitrogen fixation

Bacteria

E. coli lac 7Y

cally engineered microorganisms

Pseudomonas aureofaciens Tracking system for geneti—

-[ EPA/OTSW &l A &% |

GMOs®] &4 =ddel me 7&E2 AT Ao wet & v

T don, o W AdS A WA= 717 &8 EAsh
Rhizobium meliloti< OTSe|A TSCA-Q] 7120l o5t FAA QxS FA

o3k FAAe] &F(hosts) . FAA FoJ A (donors)E M 2§ 3FsFekE
o2 HFsE Y. OPPolA] FIFRA® 7]=ol 2lste] B. thuringiensisS 2 =4
o] ¥ -gEUAAE HFsA . FIFRAY 7|50 o8 AR A< nAYE9

7%

24 A e A@E 741 EUPZE B askA] ofy sty OTSe TSCAS 7l
o o3td EUPZ} Zostrz AR 26t HE EA4H-0 At EALEJ A
WtEl Bt delta endotoxin(B. thuringiensisol A EH] &= A &9 5SS Eo] 4
o2 FASe 5AHAEE) FHAE E coli lac ZYE +9HA| (vector) 2 ©] 83}
F42 AZFE Psuedomonas aureofaciensS FZ3A i, F4Ax AxgH P

aureofaciens® EF AT ZA9 Ao wat F 777} /ﬂg Nzas BA A
UEbEth. BSCACIAM o5 FAsdt. dAl= 2 GMOse &4 =9 4

d-¢- EUP7} wk=A] Qlojop gt} dAx7bA] A% GMOse 274 _‘T—_?..JOH
2 AgAze] o3d GMOs 3 =lelA HlE3te] Qlttely &
A2 Bl @ vk gk (Levin & Strauss, 1991).

QAN BPAS A&HQ wHow BTeta A% A2 15S EHA
olm A&A AW B L8] 9ste] ool weett FAZ Folw AAE 7
3t e PEL A%

4], EUP
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of W 7|+ % AxFe] 1143 Foltt (Federal Register 40CFR Partl172, 1993).

324, &5

3241 AukAel 9y W A3

FAA AzF 71E L Bl oste] AHE LB AiasS E£F
S WA AT - 2 Feli: USDA® % 9 Aol #&E(FA 5)
o T AEFoRFEH ANFHE FAHIE] 0F 2 B A2WAA ] £
2 AMRREH F-A8S T sGAHAS BEsE 99 A3dE AY
1 o9lth Ed, GMOsZRE MEAS BA & 4 9= ool @3S AYw
S0tk &, USDASl 1% 2 A%e Qlzke] 43| o g5 - 4859 <
Aol At} USDA+= NEPAS FE3to] GMOsE o] &3+ o A ¢l o]

gl 2 58 oofEe] ALE,
WY ARgEO] BAG FRe A7 YA mek EPA mE FDASH it
490l 4FATh. s|EATel Bzl NIH/RACY 9% 2 #glo] 433
w9k

A ety Bkl USDAE o 919 719, 5 59 A4 (Agricultural
Research Service: ARS), A%<tdAl #HA

Service: FSIS), APHIS, -s4tE Al G4 (Agricultural Marketing  Service:
AMS), AWAAFHA T AL (Cooperative  State  Research  Service Extension
Service: CSRSES), = #5429 B ¥4 (National Agricultural Library : NAL),
A A4 (Forest Service: FS) 2 &&4 A A7 2 (Economic Research Service:
ERS)s < w938t vk A2 Axd7lsS ol&ste Aol #ds= USDA

o] 93|l FAAY T Y3 (Committee on Biotechnology in Agriculture:
o

2 (Food Safety and Inspection

CBA)YE %A AAF 97 7759 dgor P45l k. CBAE FxHolxn
Ha59 ARty A7st AAF FARN AYH T ALHES Fojor &
<l 9

o ol Yv T WER A7 T¢ BSCCY 753 H]szstt
x= & ol&3te Aol #g BEAFE Eol7] st
2 F 23t 59 AEFs(Office of Agricultural
Biotechnology: OAB)E &% 2t (Deputy Secretary of Agriculture: DSA) %
L7192 A48tk 3 OABE GMOse] X7 Age] mE 2822 23X
A g o]fobe HAsSE ATE FVISSIY AARE Lzbeta ATk
(Purchase & Barbeito, 1990).
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USDA®] §44 Ax3 71%e #a@ gae (F )0 AxHe] gom,
ol mhE MFFAE /NBHOT APPY] YPFY wBAs AFFA P
@3} gt fAA ARG )& ol ATE BYS/] 95t GMOsE
BHoz s)Ee] Wil oste] AYHE MR % AES AT AUy
A% 922 ANSD k. USDAE 4B 3ete] A=
2R Aoz e ey e

[e)
L -1
T Az Vel o A= AdEY Hrlel mE ARe fAE HES

rJ

£ 4 0% TR, 84, 4F 2 oJpERe 4P Bd ¥y

Fderal Noxious Weed Act
N Federal Meat Inspection Act
Federal Plant Pest Act
Federal Seed Act

Organic Act

Plant Quarantine Act

Plant Variety Protection Act

Poultry Products Information Act
CERCLA (superfund): Comprehensive Environmental

T Response, Compensation, and Liability Act

CWA: Clean Water Act

FIFRA: Federal Insecticide, Fungicide, and Rodenticide Act
RCRA: Resource Conservation and Recovery Act

TSCA: Toxic Substances Control Act
2132 1 ojok = | FDCA: Food, Drug, and Cosmetic Act

PHSA: Public Health Service Act
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2(ARS), AFJMBAEAAFAREFESIS) B 5 - A= 9A(APHIS) = 9
o] USDA7I+ FollA 7 &dstA fd4 Axed 7S ol&
Awstar vk 53 ARSE A7 FA 712 NIH/RACS Bl
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LAY ey E RE F352 AFT V&S ol &5

B AFAIE Agsta ATAL #d AHES HIsta itk ARSE &
& FAA AxF 7les olgstE ATEokl B FHAH=E THAYED
% 7} A & (National Biological Impact Assessment Program: NBIP)S &3}
sar vk, AmAulze] d2M, GMOse TAAF B3 ARER} 5o
H f2Ald FE35te] AlFstal Ak (Purchase & Mackenzie, 1990).

¢

o 2
44 ol ook

FSIS®) 752 s = &3 HdA "7kl vk FSIS= s4 =9 kA
4t ool whE A B H7bel] dEste] GMOsHH A E = =2 kg o
ol wolgnt webd GMOse] g4 =91 3 Wl #sto] /fdsta A ofy

afet.

APHIS= A F7HA 7ls& zZka vk AWA 752 USDA +d 4 A
2% 7142 olgat ArvolA Agen Y S
GMOs®l &% So| 87ke Wl mel Bstel Ax YA FAste
olgld VoS ERAHow Fsty] flste] APHIS=
< =7 (Biotechnology, Biological and Environmental Protection Division: BBEPD)
= A48t BBEPDw #d2 A 7lES ol &dte AT AbEol #3 A
BEE g9t k. FA 715 GMOse =4 Agd #Hste] 2By
(Plant Quarantine Act: PQA)¥} 2 & YA ¥ (Federal Plant Pest Act: FPPA)<]
7ol okl GMOsel *7 AdA8S HEIH. APHIS« A& 3 A=l
2 FEo o3 AAPE, GMOs 2 GMOsel| 93t A E71A
EE AE 9 s8] 0743 AdAHA dE dod F Sle
= =5 v=dl - Qo] EFEMAE AL A (Medley et al,
1991).  "=lel A GMOsE #%st=td das A a st (% 59 2
ow, AHA a7t HELS [FF 3lol HFHo AUk
AA o] FH =Yl ek APHISS 77 A= 19599 F-E Al &) 7]

duk A
AlAskA T A=Ae] A A2 7EEokl A Ti(Plasmid)o] e WA
21 Agrobacterium tumefacienss ©1-8&3t7] A1 ZHgk 1987d ] fFH2F A xdE A
2 % AAE A= #d ¥e Hrbskdd H7kd el WE2 GMOs
R FAA AxdE EAe] A=Y B A ARAFIY] olgs AT 9l
ko] grAlel Eate HAA AxdE =AY AEHS do|AY 1] 2
e vAdE e FAE] A=HAAZTYH 7S Pol Alxdd 225 A
sl Aol (USDA/ADHIS, 1988a). 13} A=W dA9 fFAAAdA = &
Ae AAAe oJste] BA=PH EAF ol glekar gele thgo] UrkA A
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# 5 GMOsE &43}=d USDA/APHISO. 22| 2A 3} ojo] ##dt Wt L £27|3t

R = LI

Type of Permit Involves

Movement 1.Completing application for 4.State review/input.
- Interstate permit under 7CFR340,

- Importation Genetically Engineered 5.Facility inspection.

- Courtesy(not a regulated Organisms or Products,
article under 7CFR340 PPQ From 1001. 6.Issuance or denial.

but will issue a permit

to expedite) 2.Assiging an accession 7.Appeal, if permit
number. application has been
denied.

3.Preliminary pest risk
Analysis.

Application Process (60 days maximum)

0 30 60
days days days
*BPU initiates letter to State State review/input and *BPU issues or denies
for review and a facility facility inspection report. permit repuest.
inspection.

*BPU=Biotechnology Permit Unit
[USDA/APHIS®] 7]5ol A T3 ekl =]

Y
ox. Mo

3
otk AlA,

a5 o] 9 Saccharamyces cerevisiae®l %A 2] &
AA o FAAE = EeHol A= XAV PHA & B subtilisoll A%

-/



Az ol g Aoltt (USDA/APHIS, 1988a). A, AEHS doy]= &
HAA7V Arabidopsis thaliana®) 72 AZ23 o e 495 ALt 344
ANzFE A thaliana?b &% [340.6(b) (1),(2),(3)]el BAIE WRiel] ot &5
¥ A$olth (USDA/APHIS, 1990). o2 2y A ZAE ngoz vyl
A (petition)Z 213 3aka USDAS APHISOI A & 7bd™ AAlE 3744 4 0] €]
= MEL FxA 2 GMOse #H7HF 7bsetrh. s7tE 2 2 GMOs+

=

AH5 =X (Federal Register)oll wH7Feit), <o o] Ad Ao wel FHdx =
GMOs®| &AW 7EA 7 Qs e F&5o] 5o S F9aitt
(McGloughin & Doi, 1992).

NEPA®] gzl oste] APHISOIA #HA AxH 7= ol &= A3
ol #steE AA H GMOse 4= Aol we 48714
2 AAE HAv. ARbHQ P EC wE APHIS®| s7Fe] S FAIE o}
ot & 7tel mE AR Adxd 2 84 @A #e FoA, GMOse] ARk
Al AESH GMOse| 24 AdolA dAE + e BE AL fd=e 7
skl Aol Ao &, 4 = |
371 §1etAA = FAEAS X A AdAS, #2, GMOso &A1
W, kA W7E, GMOse AWy 55 Edste ATUHET

[e}
, ool mE F7te] - F7F HAFEY. GMOse B4 =Y ol del AU

-

fr

i

rlot
e o
X
r2
ox
fluj
X
S
B
Q
=
(@)
0]

al
A A Tbed Ao EE B H el diE Foof vlEA AW GMOs
o] Z=gje] 7he g’k Aol (USDA/APHIS, 1993).

APHIS+= GMOs®| 4 =)s Edete a4 Axs 719 &8kl
utel EPASH FDASF 3 ejstal Al gttt EPA/BSACY] 7ls5 7l«% o 'Bt
delta endotoxin FARE AZEA 7 P aureofaciens® IHAER o= AHE
AAFAR -7k APHISS EPAZES] 3o Bl HEo| 9sto] o] Folx 74-o]
ok 1991 12€7hA] APHIST PQA<®F FPPAC] Hdl 7]#ske] GMOse] 44
Aoll #1909 s7FAE 5 3 vk ATk (GF 6). 317 A Fel osto] &

AR A dola AL A FAlE dAAZA HaH v gk
APHIS= #F82 Axe 719 ol&o #dy= FAhEoKSAts, 7159
o, FAAAES AE)E voldA-EH-E5=

VSTA)el 7lEste]l Aefstal vk 7]le
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VSTAE GMOsE &7 S84 o2 A7ZIA =z FE3g. AA, Az A4
7ol oste] AAEE WAl AdsA EA vlol#a H Ao FAER

=
, &
@A (monoclonal antibodies) &< v &A= Aoty =4, FdAe] &

o o Y Hr gl noh

of &gt AY AdH = T FAAI AxdE Fol AEHo AU =
Aol A= Aokde AEA Aol AA, SHHAIE o] &t T T
AEANEHDY FAQRT e FAAE AR Agdste] 42 AzxFd
o= A=EQ Aot EE 7|Ed GMOse 7ol et GMOs g8 #
A7 2 s 7bEe] @ekxltt (USDA/APHIS, 1990b).

GMOs®] 4 =del #s 317b= sE54 9% (Animal Quarantine Statues:

w
\)
1
W
ut
NE
o
A=
ut
1z

(FDA)= A8 33} Zokoll Qo] 233 ook <A+
2 343+ H(Food, Drug, and Cosmetic Act: FDCA)3}
Public Health Service Act: PHSA)®l 7]<=38te] fAlskar Aot o]l
gaet AZL 199240 60%0] 23k 9th. FDAZ GMOsel 7%
FobE HF8HA ofydttt GMOse] FAH =l #3F Eofs 7&
o] EPA¢} USDAoIA ©33tar ot

off ol
MN E@ ftfo
(o
= o 1 ;
oz O

ol
-
rr
o

o,
1

o
o
IR

MY
hins
=
r <
%

ro

jus)
=
o
.

326, ©3]

Fg71Ee] ] A Tl w2s ALY BAR A Az Ve &
o] ZoJXAY, AHgalA oty oEAow AgtalA] obyd GMOse| 3

E=9s rAEtE = FA el 93] (Congress)ol Al WERUAL Qth 93] 9] &4
]S (11 OSTPol A #3878 (Biotechnology Science Research Program)’
= Al§-aL, @ TSCA®l 7|Este] EPACIAl 317kA a3t g &, dub4<l t& W

of ogh Al ATE USDACA £&at= A, ) GMOs® 574 #7459 7 8ol
B AAA] 82 FH, @ A4 AYAAF] HEE wgste A Ax
F7l=e 88 R ¥e s, @ FF 7de GMOs &4 =9l ARt
nefA e s FHsked S SEa v

33. GMOs®| A3 8715 47 9% 844, s, 4% % S, =
HEAge] Avd shel 9 AgAST e g
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331, AWA R He] FHo B3k A A
GMOs9 873 %E3 =49 Fralol 3 AR 75 (53 42004
) o] GMOse] A-sk #ds o] MYsHE AF71HE GMOs7F vHEo) A=
’”‘é.ﬂr?ﬁ’o] olgl GMOs7F AAsts '&Ed'd 7]Este] AA¥th. GMOsE
o=z A¥S A stz T r,qL
*E‘@Xlx‘ 2 FFAE olgstolof s GMOs AAHEd o3 42 o] &= o]
71E8ka otk
GMOsE 349 =5tz & 4= GMOs7F AAst= 2o uet 5F
A= 7)Fe] EEpzitt. GMOsE dTste Fa(Agd A4 == 24, =
AYEYA ) 2L GMOs7F AAste= &2 HAahs A 2}
Aw) ole] wE AWFFI|HY AF E 7]F Hll";ri}, A AR A3
g2o] sty olo] uwhgl, 1986l AW -7 He
Framework)ell #3t A A o] =0} zb Autr]ae] ¢
FHANAES vtdstAT. GMOse A3 A o] uwpe} w7y
2ol AARHEY. AFA(EE 7]#)7F GMOse Add] 3
g owj, (g Dol A AA g neb o] s FRI]HES Fo}
gt ol T FRI)HS] MFHGe®E GMOse AAA
A ET He AL o F = v Zeo] AAT 5

A&éﬁ:
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33.2. GMOs?| 23424 = tiidel we LA He] &7

2 %—5‘]-0% EE@EPO] _]7‘(]0]14- NIH_O/] /\164X]7—<].Q. hu]

TE 9t ke 23 H(Good laboratory practices: GLP)] dF 244w
ygoz o 3l 19861 3FE 'NIHO| APAH'S o]F Fakol 44 A7
Az U89 FE%]O] L7H o 53FR28819(1988.7.29), 53FR43410(1988.10.26),
54FR10508(1989.3.13), 55FR7438(1990.3.1), 55FR37565(1990.9.12), 56FR33174
(1991.7.18), 56FR51784(1991 10.15), 56FR58800(1991.11.21), 57FR3212(1992.1.28),
57FR14774(1992.4.22), 57FR38734(1992.8.26), 58FR9102(1993.2.18), 58FR21738
(1993.4.23)0l 9Jate] HE, 4, BHJon JfFAor vt Zo] 77 &
T Atk (NIH, 1993).

o
it
e

1 d
At o Fdx A2 7les ol&dk= Aule A3 1986 2itd

el

=

=

(1) 1986. 5.7: 'NIH®| Ad#H" A7 (51FR16958).
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(2) 1986-1987: USDA¢®}e] & <d+2 FAWstd 2= 2 sz &3
A =& NIHO| AAAZ Al}b

(3) 1987, 8.11.. Federal Register(52FR29800)% RAC 3]2JollA] 'NIH]

AFAZ A7 HEe] MBS 8A.

(4) 1987-1989: RAC7} A E % 74 % Atd dF W&o HAS 52l

(5) 1989-1993: NIH®] A Ax=3 A5 A7 (Office of Recombinant
DNA Activities: ORDA)®} USDA7} 3522 GMOse| 27 3 sFH 7}
A% vk, ORDAZE IBColl =34 #S #|A g

(6) 1993: NIH I A7F A28 'NIHS AR H A4 9] &3S 5735

19899 A H-¥] 1993w 7}#] ORDA<} USDA oF
H7h ATE ek BCol oJste] A8 FARE @A FuHA ok s
NBIAPel €]k, 543kl AAshs 474 AzaE 22 (recombinant DNA
molecules)” % 'NIH7} AAH oz AYhst= FAA AxT 7l&S o83t oA
Fo Ao, NIHF A4 Aoz Adshs Fa4 AzF 71E2 ol g3t AT
gol, e wAA g, FAL 7R A, FAAE NEe GeI 7

o,

rlr
OH
offt
o
it
D
=
(@)
i
o
oX.
of
o

i

NIH®] AdA o] A HE '"FH4x AZgE &2 (recombinant DNA mole-
cules)' ol & "o 2]'e] HALE A9 1= "Molecules constructed outside living
cells by joining either natural or synthetic DNA segments to DNA molecules
that can replicate in a living cell, or DNA molecules that result from the
replication of those described above.”Z A 93la it} NIH7F fldd o= A
st AR Az 71es ol&dte A7 'NIHZF Ald 3 o= A sk NIHol
A FEste Be A7AE 9 e AR we sool ok ARy wol
A om Adst= A olth

NIH®| AAAAA1986)e BAE F7HA EAFS A, A= @ s&°
Azl ¥ IBC #dd =4, NIH ddAFel 7159 IBCo AdA A
(Principal investigator: PDe] o #3g FiFo|ty NIHe| AR A BA
d A4S v 34 A sAEgAA

(1) NIH/RACell ] 8w Aol a5+ ARtS AL
(2) Federal Registere]l RAC ¢tAd o= HH7h
(3) Aetd ko B ZHo] o3t 59 7} -

+
4z
v

2



(4) ORDA7} 1€ Abgell #ato] FHlskal NIHO| # a7t ol s<ls)
aL Aes AL

(5) 243} A8 Aol 7IAlE Ao T3h

gAlE AR S st MAsky] flske] NIH @A A 43

M= AFAIA, PISE IBCO dFE XE3hek 1470 o] F-Feoll A 1986 'NIH A ¥
A e 2 g Atdo] WA, AkAl, MUt E Foew oddd. T3 RE
o2 FHAA AxFgE A2 Ay e =224 AEA Ay du L {FAA
ANxge 5 AF AP we =84 YEA A dujrp H7h 4 3o
Tt ddEHe FAA AxFE AEe] Aol wE B AEA A
A= 27 (G2 8)¥ (G 9)oll AIA = Utk

- AR Az NES ol&ste BE AW AYE RACAA FHsE
NIH Z@AFel 71Ede) = 3& £

- AR xR EE o] ATE ARHeR AALT] fste] o @
dobe BE AR VRO RRE $ols ool

- ARl AR AAuA] ohysts FAA A VlEE A
st Ao e At ez NIHe AdAHE E4dq

- e PSRl IBCl ojste] AAd. IBCu A@eE vAY
A 2@ste] 2T

3323 AFA/A, A 2 FRo| G gobE, gugA B

- FDAZ 95502 ofo] #a #ele] gtk

- APAY FAR ARG e Ase g ANE d@AH] Ftel
94 oby @ W, NIH 4¢84l Ax5ow 2 garh

- ARl ARHoR APss AdelAe] FAAAEG &S LS
S T NIHY A9A9e F5an

- FDAE #4074 A%% 71% skl 448 obE 9 omgae AHg
srbdth FA4 A2F 142 olgte] FEE Aze NBZ BH YA

Aol ek 93-S 1993 FDAO A 283}t

rr o
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3324. A= 9 55
- USDAZ 93502 oo wat Agle] )

AWM FR4 AxF e A

- AR AYHoE AN
gohe ATE NIHe 48438 25an

- olRE T FAAES el gel BAtE A
Z

& USDA/ABRACOA A A A& *E?‘fé.ﬂ

Yol dow o]F s|7FET

- USDA/APHIS= A3 Fd2e] 4=l #gk #Slo] o o=
& 7} gkt

- USDA/ APHISS} BBEPD: #44 Axgd 429 £344< /e
t}.

- TR AxgE =
(Veterinary Service)ol| A & 7}3kc},

- USDA/FSIS= A@dAd 349 Hdts 408 A&stes = &

P ga

o=

o
o,
ofo
e
=
2
lo
=
(i)
rlo
-
w0
2
=
av
=
0N
-
B~

rok

—_

3325 MAE Fofow AMESE MAE
- EPA7} 93 A o= o] et A3l
- ARl AR A=
&dhe A7 NIHe A3APS £
- WS weFoR AE

1=

ol

Al A fAA ARG S A
]

}11
L

Jut

= MAEY SFEYS
e BA(1986)0] A&HT. olgd PAES 9=
n Ay go]l AEdA o uwli= USDA/APHISS §7 7 Egtt),

- v Eo] EEMl(intrageneric) Y+ ME#t(intergeneric)®] A A =30l

oa F=d A5, HLABY N, EAE e 2HFe ofFd 9o FIFRA7}

be o

ot

—_

a

- Oﬂ?ﬁﬂﬁ/ﬂJ AEAAM A8 7HM1 EUPS 2249 7F- F& 2AT

- Aol A el 2
AR AgYow

galt ATE NIH 2972

oZi
i<
N

gae el g,
s Aol Al A AT ES A

N

]

—=
RN

il
PN
T

tlo

ol
:L

3.326. S4n A=
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. GMOs9] 27 =<9l

rsi

579 371

rJ

1. GMOs®| &4 9% H7tel e 1
19821 d GEMs<9 37 =42 Ice Pseudomonas syringae2} P. fluorescens
o] A=Y 7HE RACH AlFFo M A3 Al ZAl= T74et7] A& ekaith
Ice MAES g2 &0 Aglstd Qe EAsE Iee’ MAEC] 2AA] &
7 Ade AEY Adel #AgE MAs Iee WAEOl AE AU HYstA
Fobal, o2 st A= Aol d5EAAS wEA ofyste], ARH o
A& WalS #HAaAZ 5 Ut Ice Pseudomonas syringae®t P. fluorescens
= 7= Ice MAE 54Y EES =ol7] fst FAAANEZFAIN Adow
AEo el WAt S =Sle] w3 /‘]%% RACe| AZaAd Aol
= ol tiste] A
a3 =97t A%

ot

3
1099 v 7& A< A8 e 3} A oF %Z}%ﬁ@ﬁ]«] 45”}3 /‘}Oloﬂfﬁ 2
Hol gt
el o]2e] GEMs®| 4 d@dFH 7ol oA 7 Aol Fas
T2 GEMs® 24 dtoto] l5& gdst=d AujstA et A 8HA ¢
| dxsta At} 71EE GEMse 22L& A s Hi(self sustainability), =i
Hi(dispersal ability), &9 H(competitive ability), iB#E ‘E!:i:'ﬂ(genetic stabili-
ty), AAAZ Aol e g2 AE2MYA == F25)EY FAAAMZG g2
A QL 1448, GEMse| 213t 9 24 - &2 g ASA solth. ol F
52 GEMs¥ GEMs< FF4fii(wild type)S Aol 22> ZAsol|A w3k
AtA g o] Fojxl A A A Frretls W, GEMse] A of wxl= &3

1o,
Y o

(]

37
7V SR8 4 4 Atk GEMseo] ojw g A oato] rvbEo] H=
7b7F A7E ok il GEMs 1 AHAl B GEMso] A sts =4 o] o9 A £l
Qe m A =712 melals Ao] 283 s|AM Ao,

19823 EPAZ9 9dH7F 2 E¥ A7 (Office of Strategic Assessments
and Special Studies: OSASS)&= v g8 gw=hAd v =7 1 338 3] (American
Association for the Advancement of Science: AAAS)9} F 3l 747 AT
s ol wH AEEEe xwEs Fotstr] 93 w=¥9s AlAskdh

OSASS® AAASS] HiuAE "9184 H7ke GEMseo] 374 nA= 943 F
o]

|

A2 Fiketar, AkE A E o] &5k HOH"*O Hrted 4 e 2ds vl ,
o] ®el(model system)ol ¢]dle] GEMso| & ] v X FeS FHrlste W
o] 7xlofol o}’ Sk 1 GEMSO] el PA= dFSs FF & 5
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1985 NIH®¢| RAC+ F4d# AxF 71< A (Recombinant Technical Bulle-
tin)ell PA=9] 4 Z=qjel @3 AAA HAEH|oF s Abgto]l wepo] 3
ATk ke ot "GEMsE EFets Ee WA= A=Y g A
AEAE Hota = AE AL A, d3 & et AHAd &
stebA <l Wy, Aelre] A3 95 2 EE Auaghe] A4, GEMs® A

A= &, AFAA, GEMs7t A7 EHE &% (carriers), GEMs<]
ANH, 9834 5 GEMso 24 2 Aol 7|Este]l 7 4 A EH

14
FH
ol

Ean

oo
2 rle

GEMs®| 4 =il #3 7|5 vidste b Az JEAE 233
st 193 = A #g A fHARE 3] (International  Council of  Scientific  Union:
ICSU7F &R, o]F Fste] ICSUY A9d3|Q] A A 73] ¢l 3]
(Scientific Committee on Problems of the Environment: SCOPE)$} 33 A3
A3 (Committee on Genetic Experimentation: COGENE)7} A &%}
SCOPE®] 7|52 M Aztel oJsto] Wy = Ao w3t FRE FH sk,

of, I
N
—_

ol AR} At FEo wAe FFS B4, HE, Friety, @ 374 H 7}l
FEFE WA= WHolFE FAHS= W] Hrkek B, @ 47 $Ao #ds)
B Ao #dEete REREAC #3 2AdS Awse 7TFEAY A Yo
Attt COGENES] 7152 19709 o]F {2z A3 7les ol&d dA+E
ARbA o & Hrielal, wAke] A Axd VEs o] &3 AR orE Hrte)
of duk oA AFdE Aol 1970t Fwko] COGENES] 152 of A
FAA Az 7Es ol &= A #te] AFE ARE HHoR HES
T M7 F3] 71 A QD =Ael #ate] Aeaksitt. AA, GEOse Aol §-<
Moz wad & glon AAAEA] HFS HAT F Adrk. EA, GEOsE
40 A FalEdS @A wug 4 Jdon FI Az WS oA
F otk AA, FA2 AxF 71eS olEshe BEtabe fAz AxFel et
o224 AHE ol NELE FAFEASE FET F dow, FHAA AxFE
FEES M2 HY94S Y AY =5 B9 549 gt 9IS = &
Atk ool sl BE Azl B AwrFl HojFo| AAH =Ad 3}
ety FAE S ¢ Qi 224 =gein o] 222 Fo] NIHO A
Azgtol B3 APAHE 1980dholl 37 IS 3Tt
22 SCOPES COGENES M= 7143 dxZ sta 9Jem GEOse 7
Aol E=Alel B AAAN AHS AFstArt. GEMse A=Y A3 F

s W Ao 2ot "GEMsol #HEE = rAo I AAHe

B b
(o]

(o

o

fin)

B

2,

lo ot
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Hstx Az g =glRvsE XA P 9ste] e Xa vk, GEMs7) ofdd
AEdAge dFom AgAAd =YA QIgto]l oA ate APddS 3
ATk GEMsE AAAE Al EAlstE dAEDR +2 & + e T3 743
A S AL 7lsskar gl E3H o] AR A= FAA AxdE A
o] A=l gt SE@(biosphere)o] Ao #g TS 7] 95t A&
Aol FAo He - dr ARl g e A 2 Aol FAHo|oF S F4
3tal 9t} (Faust & Jayaraman, 1990).

Tz AzxgE AES 374 =99 A g EE3|o NAS+ 19874
of JRdettt. AW GEMse =9o wE A4 HAFS w=ste EE3 A
e Al7EA Aol ==EHdY. AA, A A Vlss ol &St AR A
ol gle MY FAAE AxdFste] FE=H GEMs7F @A o] vk B3
sAE gith. =4, GEMs9 4 xqldd #dste 91382 Ad A EAsE
AR AEFGEA ok AE FAEY B vE Wl ot FHPHol
v oz AEe] A EYH} vh2A ofysitt.  AlA, GEMs®| A=Yl ofst
of wAlst 4= 9l AgA H7ME GEMs 232 9 GEMs7F =9EHE e 24
o 7EE 7 = B4 7FEste] 5HHow 9

5] (National Research Council: NRC)
EE A AAska, NRCO 2919389 #4
Aol #ek 753719 93] (Committee on
Scientific Evaluation of the Introduction of Genetically Modified Micro—
organisms and Plant into the Environment)= SCOPE<®} COGENE % NAS<]
EEoAM A2AAG ATFA ARl #eto]l v AZHA H=d AEs =E3
o AA, FAA AR 71Eo] obd WRlow %xﬁ}ﬂ FE A=
LAsk= AiEe] A= s7ksig. A4, A A9
3k meol mata Ao AR 7 A Tt
SHEY 2y, Ak A BE g A4 A= AT
ki3 ot &3 7ol A vk AA, FAA Axd 7
=S ol &3t FHA AxFgE AES 7|EY AU oste] AdE tE
AE= FFgtt (NAS, 1987, NAS,
= AL oty A =91%

s s AY EE AEAY A
o 3

1o
i

[

2 2

oﬂ i,
0%

4 m_ln
1o

>

m{

e
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72 A A, AP o] WEd e Ao EE Aol AEAA
AEstA Ft @A, 74 Axdd =2 AR Azl o] &d okyF

Bt Ao BE A% d5ath A, Asnge duxe] S me A%

BES BAoR BE obAFel olHF Ao WA lste] Aol Aol
EAsm Atk %, ABA FAPAe] Aol wgE Aol FAAHAZ 3
A87] el akd GAbE AEe] AEetelop Bk WA, Tdelw BT
o}z 54879 A382 koly] Astel H04 AXFH GEMse A5olE ¥
¢ Aol N SFATRT $54T AEGS Uud & glom, oled gL wg
A fRuelA F53 YHAZ Hd FE o
FAA AZFY HABA ARG A4 AZFE VPE] BFEY
e pafez Ad Aok vk FAA4 AXFH ABAL) BN @
A ARG A9 el 4 Fgror} GEOse] BAEY e @ FAH 919
gurol =7 woHE AL GAR WA HEaA olUstgst Amd
apdow Fel o4 Lo mael o Aol ¥ o] GEOsel o @
e ALl salel we g@gel Eelel et A9l % s,

nAE AR As AeEAS Zo] st AAS HowA A A
A SGAZA 2stEo] & RS F8 & A ok it ©@A 9

A- HAES AEH 2ol & F flvs olfE AE A wEe A7) o
FOlA A oy skel 7ol Ak A
ojth. A& AE A ol A H“ﬁé}l‘:
=3 AAGL, gE PSS o2k
29 YA& HIAT|IAY %}%‘Oﬂ slety = BEldow 751%?% T A= 1A
ERto] AEStS Rstsle= @EEHC
- HAES G st AEE whdgo] glof "HE% n =0 HY
sttt (Alexander, 1971).

TR A2 Tl o g

(o
o
o,
a1
ofo
i,
:L
=
ox
il
ox
=
HJ

4 fAgAe WolF olgE, AR e

ol olstel fAPAS IRERE YA =dstel A YA Hgoe
Bl QG eVl mEAE e e SRl Ak A, FAA A

AARHEAT AR, FAAH A8 AEolaal %
Al DA Faw GBE o @ A2 BAAA FA4 Az

Fa@ el AuANA o MR ohy T2 MARE A%He Egolt o)
2 Al Aol Aeate AEaa ol Gud Bed AL glo Aw



o dAAAlete FHACR i Al #fAdHe SHFAAL
(plasmid) pRDIE Avt& A o3k ApA4efe] EF 2 sk
Akl AEj Al el Eetan =T dol s F e WEe AdAddd ostv EY
olAE 1 X 1079 aFelAE 33 X 10°=
o] =¥ AAE A HFHAME= A9H
I Y= 1HFSA A (gram negative bacteria)© S
EAstE 7€ Ao fHdAbe| ZEtAav|= pRDIZE A E O ASEAE A
d44 SA= JERYR oy iy FHA AxRFE E coli, Enterobacter
cloacae, P. putida, P. aeruginosa 5 < E %] A& 3 9?\% u o] 5 Aol A A
Z¢d Faxte] FEEde] &g ALAH] AXRAL FEe YEREA ofy ek,
AXAALE g AFERE b8 A2 =93 A AxdE A ﬂ
gol g ESvAE A Weole UEuUA otysidlseol ATE v g
(Sharple, 1983; Riedje et al., 1989; Trevor et al., 1936).

frd FHdo] AdE WAES 74 Wl ma, 53

rlet
o
o
o2

I
)

¢

GatA Wzt desE, AT T e AAEA ThsAel =okd & Ut
Streptomycos viridosporous=+5-¥ 21 3 & A thA| (lignin peroxidase) 3 &<
Zg =0 A Bt B2% ZZAn=E Streptomyces lividans o %1 3HA|
71 3 A Asd S lividansS lignin peroxidased 712l g1y AFZ o~
(lignocellulose)7F #7Fe E<Foll A2 stA S wl, 2 Ao o] ESY B4 9]
F71438l7F Srkdoe]l ®ad vk Qv (Davis, 1987). 42 AxTE vAE<]
AR 9188 olgg Aol s 7 A
7l=g npek ol g4 A S lividans ] AA4 B7re A5 o=
A7 ol g AF-AQl Al ofste] ¥4 ;ﬁ@rﬂ‘i’i—o—“ﬁ, 71FA7F 9
o, o g FHAA FWHAZ} o] &H A=l B AFA Aol =

At H
stk E3 FAFA dskel AHAoR dFS MAH 3l
" AAA AN FAEESs FAA B
d-%-+= lignin peroxidase ¢1), M4 Aol =¥ GEOs®e| 249 3 5 52 A
9]

ol 93t 8elel shebr Fasih
S

GEMse] &7 Aoz e Ee o= or =4S W GEMse
Mo w FAst= AL ds Fasttt. AuACdA GEMse F4st= &
Al e SAYAAA e dSdY A EdES 238 = DNA selective
marker(32= DNA marker)ol] ¢]3 Z arker+=
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A7 A xdEol AaAes o &d AMA mAES 1989d 2¢
d FEH "= F(No Gal)"elvh. o] el AREHE HAES

¥l Agrobacterium radiobacter K-84% 1970 dt] o] % vx}2] &3}
Eoll 7 9F W (crown gall disease)s ¥27]% A tumefaciens®]

WA Mtoltt, FHA AxSFE A radiobacter K-847F 71&9 YA

A. tumefaciens®t BEjANA Hgwo] FAHHdo] AsEE= FAQAH 7}
=ol7] flete] Haol dod FHA P AAsAT. AANAE AAA
off Al A AxFE A radiobacterd] 3 F AE|7} A HH o2 AFH
t} (Daniels et al., 198%).
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ox o Jo
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Euo_urihﬂi{ﬂ
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2.2. Akdl 2

19821 99 NIH/RACeo| A d FHAA AxFH Ice P. syringae] A48
A =4 AFe dA7A fde] | g dvk. A@A ] ostd, FA
A AZ2EH Ice P. syringaes A2 Eo] A glstd Ao EA3F= Ice
P. syringae?t ZAAT F = AEAU] A2lE AHE Ice’ P. syringae’}
AEA Wl HAJekA HXetaL, o2 sto] AZAUolA dFZAA o] FAHHA of
ygtth, Ao r oz 3k Az d 4

Ice P. syringaes Add 4= A ﬂﬂﬂ 50-85%2] 4]
A et Zad F ds e

A a5 9

of

=

sttt Ice P. syringaes *

= TS 2
Zlsk & AT Fotol= Ice P. syringae’} A Ald42] 20-90% 7l 2FA| 5}
I oy xAd EAE= Ice’ P. osyringae® A A H o] "ojxth  Ice P

syringae®} A T Ice’ P. syringaeE Ice P. syringae 8] F 72&-x9q
28t Ice P. syringaed v w43 2185 =A< (ogarithmic scale)®
Hol At} Ice” P. syringae ¢ A&7} A olysteiel = Ice P. syringael
v 23 EY 2 AEAU WA= 25 ol AESH] olH ] witel AHEd
ANES AASA EFNA Ice P. syringaed &4 yEelux olysit, 1
v A 537 f12 Ax2FE Ice P osyringae AAAEA =] #sk B
A=A} A Adg =S AA HAANA =eolHi dot (Lindow
& Panopolous, 1988).
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aAo R waro A FHA AxFE vAAES] A
o] Ag]xole] HAME = (Brentwood, California)®] E7|F8H 2L A LYo}

o] &9 d o] Z(Tulelake, California)®] ZHAFE Ao A A A = ¢t

1)
i W

2.3. A& 3

GEMss AAAEAA madom FHT = Q= WHye] 1987d v =
EAE9 A9 the i (Clemson Univ.)9 Ellis Klein 252 A &of] ¢]dto] wt
£9A}. P fluorescens®l E#WA~XEZE(Transposon) Th7S ©]&3&o] lac ZY+
1215 Hol A2 E. coli KI2E=FH lac ZYFHAAE AolA7l & Fda Ax=F
P. fluorescenss ‘F4 A Xyole] WURE Lo ojx=How WEFAZT W
T 18Kl AAA 3FF ol =& EFrste] 110,00071 o] e
B3 BEY4olA P. fluorescenss FA3 A3 A AENANA lac ZY A
&3ty A Ax3E P fluorescens®] AE, YA, XS FHE Aol &
15 AASAT. P fluorescens®] AAAAWENA e #g A e AFA
H}=2A P. fluorescenst A ® 2=9 ¥ FH 10 cm HHlodE B2 52 &
At 2L oo]e] o] A= Aol 7t w4 HATES BoFa dth
AA Az23rE P fluorescenset 71E2] A AE Ao EAlstE tE v =
fA2 W 1go EYFo] 98 X 10° o]3te] wiEsdz doju=zloz
sk Y FAA AE2FE P fluorescensol A e E A obydE Aol st
oA g FaFS 7AA ofyIE Ve o] A@AIAE AA AE A A
GEMsE ad4 o= 4 & + 3le A #34 Aot T3 vAdE 5
oo ® AMESt= GEMs® 74 =dfo] B AEgatso] Azsts wa #de

A oy ES AHA oz AASA T (McGloughin & Doi, 1992).

DA I > =

1)
)
DO
it

24. A+ 4

AEA WA o] &%= GEMsel| #3te] B. thuringiensis® A7+ % X
oA o] Agld #et HAEE HQsth. B thuringiensis’7t AAstE 5 A
w2l A A (Insecticidal crystal protein: ICP)= +%9] lepidoptera, diptera
coleoptera #(family)ol 43l 54 H 8 %5 (strain-specific)®] 5ol 54 9]
oW B. sphaericus’t /st ICP+= E7)f %ol SA40 Atk F F9 Altol
A E e FAE 3 AxFete] AEed AMEStER ETAY 2E&s T
7 A e A 7hsA Aok AARE oY dt FAAES AEAd =YA
7l ot EArESF uho]l ZA (Mycogen Incorp.)dl A= B. thuringiensis subsp.

kurstaki ICP +d A& transposase W] &4 3lH Pseudomonads®l] A2} A =g

F

ON

%o wE ot
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|

A AT, BEAEANAE 42 AZ2EH PseudomonadsES 44 g gde] A
WS WAsla k. vlolZAAgNM = FH
2

=AM EZS 1A 7% (microcapsule) <ol

¢
O:

[‘_

> 3
L,

ZA1A &% (black cut worm 3
2 A z2%%E Pseudomonadsol Al &

Hog o MEIE =do=Z o 9

ol B4B A &L HIET EE
& Be wAs vk FuHon R4EAE vAQEdel Agstel Agahs
A EPASH USDA/APHIS®] B2 A& w4 ofy g

3% AYY AE WAL (Crop Genetics International Incorp.; CGD= ICP
#HAAE B, thuringiensis subsp. kurstakiolX #e2]3 & 2 E Ao A5t
Clavibacter xylidll Ax A Z835te] S559 %2 59 cornborerol] 2|3+ 2
EHS AaAZT Zolo] CGle Axdd FdA7F & nAERE HA47HA
4 2F9] transacting recombinase - H| A7) EAES A
ture] Ellis Klein® 233 FAR A& sttt AAAAHAANA F4
el Clavibacter xyli®]l A=, ARA R, SFFS X33 2 A EA R
2, 45 4R, ESAY AH, stxlole AHsS dAor FAlst
AE e} KlemA A} Aol FYUsA GEMs2 A& A&
Ak AREE FAATE AE A EAsts 1= nAEd Hold
ow, AHgd AE9 10ecm A WA FHHA oty NS B

F9th (Mc Gloughlin & Doi, 1992). CGIOH 13 GEMs9] A3 uj=A 5
(USDA/ARS, Beltsville, Mary -land)2] 3]7}o] &J3ste] Ao =dw Hx9 74
f-olt}. Zojo] A E-ALF] i“%‘-‘.’49J§(Vifashinton D.C.—formed Social Responsi-
bility Committee) 258 74 WZ &7t #st x5 Ao n=9 3700 A
Taol AR, olmA S FHA Xﬂzi?l A Zo] olg s FHAE
A = ATt

o
Q‘L
Moo

‘l()(t ‘]FU

Lo X
)

02 N2

22
L.
T

O
-

2
2
iy

50 2
32

olN
A

¥ 0

0

=
ol

25. Atel 5

FHAol 7 Az B B onlolze] WE ¥ Rl #d fdA e
ki3

B9 E Aotd vlolg e BA%E 9 Qe AT WE L w9 o
Agyu vk Az FAA AT vhole s APEYLS 19869 G
o

oA A=At G2 Bob Posseei= 80bp 34 noncoding oligonucleotide
AAS marker®2 AR ANZE3E Autograpa californica nuclear polyhedrosis
virus(AcNPV) 9] ZZAAS Adgsidet. o] wpo]lyxes AE9 fF
Spodoptera exigua® Fr=o] HES doyjo] FyHoR FFo o3 AEHS

F d2o] AFHo AUy, EFAIH A= Spodoptera exigua®l 3
= P

=
== Qe
=
<o ™9, 744 g B Bl AFA Sol HEHN
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o Addon A% AxFE volgat fAA Bde] wHA ofUF ol
o

g ot FUsA A AANA EA o] AFE T AcNPVel| #<d® Spodoptera
exigua 5 < AMEEFS 240 WA E FEFS 1FY Fol Fou el nlo]
15

i
Ho
r>~l
5y
B
BN
Q_‘('
4,
>
(@)
Z,
)—U
<
il
&
e}
&
kS
X
g

Y= oF 671E 3 EGA AE 2
exigua %ol S u 7] AcNPVeF #
2 Foll M HAA FAA AT
ntolg 29 54 9 AEHo] Yol 5 AEHHo] FHA AxFHA oy g

= 1% Possee= A3 W
& H5 WA Axgdon oo wE A A FAAS] FFS A3

RERFO] e ohstglee was

P
o
!
=
o
3L
o

o

& o

ut

22
ns

2.6. A+E 6

ol A A AR vlole] =] 4] A3 APHISO VSTAS%
AQSS ol 7lEskel WA Yok(Virginia)T2] s|HolA Wolx gl =Ko
(Parzmore)d ol A 1990 =k Alz=3He WA Yo} nlo]e] 2~ (vaccinia virus)E

opE=ol Afsts AR o] &8t AR AT

2.7, A4 7

] ®zpo] A vho] 8 2 (Tobacco Mosaic Virus: TMV)ell A aAQl @ehd
(melanin) A5 AZ=FANZ F FH2 A2FH vpolgl 25 &Hul L8] A
23t Aoz o] TMVZE A &9 wWdAe]7] wfjFdd APHIS®] PQA < FPPA
o eate] FAH| xFAFo] APLAom, AA o] AF A 2 A
5E o] &3 AAES HEBAY AGAR Al QUTh

b Egagel aFEg iAol o)ste] ZgelA o] Fof A
A R T8 Sin W AaR FYdel dfadAs e
2 ®u)sh Rhizobiumel AeA] A g wate] 1Y @

F A= 7= AASAT. RhizobiumS Z3A 2o Bao] HQlsto] By s S

—~
o
Q
@}
=+
[}
=
.
]
(@]
—
=}
~

A8 sk Altolth. HAFA ?E“‘ﬂ-"% ATaol s g ﬁxﬁﬂolf‘% Rl

A=A WHEAE & AdoRR l"ﬁ_rﬁl sto]l Rhizobium®] A} Al z23F

AT FAA AxgE Al dEA ol-gat7] #Aste] AR AE|A A
H

71E0ll EAsk= AW Rhizobiumte] AE B FARA A3 AAPHS =AY

T A= AHdo] Haste FdA AEFE Rhizobium® X7 A3l #3 &7}
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S 83t ol Hriskrl fske] 1990 49 oA E A7 H
(National Wildlife Federation: NWF), 274 X 7] (Environmental Defense
Fund: EDF), USDA/APHIS, USDA/OAB 2 NIH/RAC 59| A7) 17 A7
M5 AESH= #Add ddeglsd, FHETAU APsUS wr]9ste] USDA
OAB® ZAol &75Att. USDACA = o]2fdk GEMso| Ao #e#si= A
AA A7 E3EA] oyl o= AFAY S AW A ofy sttt

3. GMOs(GEMs= s e®)9 4= A 7IE 2 A7

3.1. :737]-31—1:1-1
Zb7] e e AEd vE WHE ol&ste] A AxdEH, e W
Hog 370 GMOS7]- E=dFHER GMOso 93t A dH 7= GMOsY]
]

(Al A9lE A n e %%) GMOs®] Ab&
Aol e

N,
12
o,
ofo
N
=
olr
_?1_,
o2l
2
ME,
>
bl
&
Olt
o
(.

ig = d 7}
2t ﬁyﬂm-a— 37k ZF Qe et A4, G908 7%l gt AR oa
o o] Fo]Xt}t (EPA, 1993; McGlougham & Doi, 1992, USDA/APHIS, 1991; %
A, 1994).

GMOse] #4Ee] e 94 Prke a7ss %8 A= vl
GMOs7h #74] =4 o2A 93] WAT = Y7k 2 ol BA oA 9
Aol WKL B T JEAA ARL JFOE shel AWk
5 99 AT gRae agdgast AeHs e e, ) e
GMOse] #79FHAN AN 744 /8HQ AFS G4 neshe] GMOs
o BAEQAY WA AFE AL D YLE FIUL AED F GMOsS] B
Awdel B3 sk w7k AgEch mebd, GMOsel $F R e 99
e 7] lste] olo] WE FEH AR ¥ ARst Wesw BHEY AW

32 ARN)F
u)5 EPAS] FIFRAW) o8yl njdge] f4=sle #8 #2718 a7

sl ger 2 AFAFA(EE AW o FE WA 1

dab MAE woke] BARS o do] AR &

o AAA A AeE AR oj@A e AANE B & 9

el AH 2@ A8E FAdcF §). FIFRAMS 334 24L& GMOsE ¥
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g okl o7 HAA APdoemFH AAYHAE B
GEMs= AAA Al A elghol o] A7bA dexds + A
71¥)7F o] T stuE Aol dPdATe AAFE st vk o= SRS
A Ade 718E AT AHEE Il Al Fosta dutdiFol Al GEMs9

5 0 ol B BRAS ANSHT SR QudFol =HT & 9

el
)
J

fromx B

Y

i

s

h=

(e

ol

rir

jin)

o %2

B &

7}7F 2asiy. AA A8 (Option 1)
ArdxE A=A FAAd A Z7HA
71 A%< GEMsolt). 4] A
A& (Option 2)& e Al7FAo]e]e] W om FHPHES WA 7] GEMs
=9 Agolth. wekA us A7 e 9t FEE GMOse 74
EPAc°] o3 AAs| 77k HaskA ofdsitt. AA, 348 9 B4 Wyl

AwWolAxl 92 mAdEe] Al Hge 2ddoan SHAFAGRE &

et @

o

rel

SHAl gk A g-oltt.  f-H A A %3 7]+ (transduction, transformation, conjugation
E3H o)A g dAHA oYt Teau=e] &4 e AT AAd FA

grel £AR MAHE GEMsS & 49 Agac A, wdH: f
Bk AL BEEA ohshe date] MR fA4 AxFoR EHY

©% WMekE ob|A/A ohushs GEMselth. A, vA4E Aol
EAse GAA olgled  FAR

2o o & YERE GEMsolth  AlA

o = 3
ox

h

[e:

A AAe] ddA e A &

(extrachromosome) 9] 214, AAE £ F

A A Option 3)& 42 A

soF s weste UHE FEs
o

AN AA AEAEe A
A

[e5

poy
o
M
ity
2
>,
uj
>~
>,
o
Mo

Ade APHANT Bad 9L AgAo /)& )
AR} 2THA osis dezd % RS e T EAoR 494
BAMS GEMsS E98 W 4837t a7HE A2 /148 Ao A
A AuAagre] 49 AN BA4ow 2o ygold 2 5 vk A
AEpprgre fAA AxG7)Ee] ohd vABe Aeld @ge HeHolm 54
dow kol WAL F 9t BAZRVE WEo T AozH HARe] Ju
IS AL 7150 W9l W, fa9de £54 5L AA U =4
AEpabg v dehdeh w3 A AdeaAdge RAgon §a% Axd
NEe AFgeE Aol opjue B dvole HREA ohjuth ol A U %
A Aeagen sgdch A AuAdge Adss he APATA(EE
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AR, GMOs ¢ 27 spolo] Haslth, GMOs ¢ ¥
T A= HA A8TE Adojof s B AAAE A A
ol gt O]E‘gz(wﬂdtype)*} GMOsE T+ F A+ PH(GMOsE
T 55% §d marker?] /NS 2 JdF)o] Z
oA F ¥ GMOs®| -3 &H7| (detection limit)ell &%

=4, 78 WHSA ot ofAFT o] AABE A NN EA k=
£ Folstal ofo] a3t AnE FFetoof gt AFAQ RN HF A

STE M kAT A L Ao B E =Y - gty 540 Tt
Hojok g}, (D GMOsE AeiAlo] FdFowA BEaFTe] A nd &+ =
B FFofstofop g} (o], =2 WAl Ab&ste FHA AxFE A=,

% e glotatolA] )
AR, T2 AEA HE dod F e 7|FHs] 2 Aggidoe
57 (non-target) A&l 71 = = A oF

lA], & 9 AR Ao EAE AR EE F
7122 3t GMOsE 74 =93k & GMOse AEH, A2 58, 4FHS F
4d F A= A57F 2 asid.

gAA, FHA7F dold F A= The
7R A & T (e, 25 T)e e £AE Fastt
AR A, GMOs%t oA Fo] AAAEfAA AL 2 HAA T BAHS
& A= A57F asid.
AdwAl, GMOs7F A H AR Fd2 A2F 71 AAHo] AFAor 7=
s ojof gt

AL A, F+dA7F GMOsell ol g WMo A x3 =
sertion, deletion T+ rearrangement; 4%, 2HA] T Awd
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A, 3 mE AP w9 4EsE A 4B TE R £4 59 st

FAHer dPgFe vd & A= AR R bl dE A5 e A, AR

EPAL AZ® A% 480l thste] 009 ool A=g HEstn F7te

e}

of ¥ ANA(EE JWels SHstelok st e 2e FRE T 7}
Ak AA, AP AMA(EE A BRGFE B REHRE 27
Foolh A, AdE AWANE AT 5 Ak A, QAN WAL 8
T 2A0R AFL HAE + Avh WA, BB 4FHANE 878
F ok B, B ot Foel B4 A ARl A ArE A
g2 87} oA ohd @ Atk

A2zt BETtEF @ ofol WE A3 oA AAE APl H gl #
sk A3 Ao o]t H(UNEP, 1994), GMOs®] 34 =i olst A IS H7t
st 77FA] EEo] AAlEojof gt A|AlE FFE] Frle] wek GMOse 37
L]jel w3k 7t - BUF A E ook e AlAlsta vk AAE 7 = o
el 7l FIFRAWO AAE 13&5 3 v]szstm, AAlE &igo W}F/} At
7ol 2lste] 'GMOs7F g74e =dgo=zA ¢
Al ol f1do] wAstE=T o e FrEA] 7] E2AR] HEE VTR §hY
AR AAE 7R FES g3 2
AA, GMOse #H=%7] ol 4S4mfE(t= SHE# recipient/parental or
host organisms)®] 2224, &4 5A4) Fofolry. Edupoto] tha F&ES
Zgte]ojof 35 AASFIL AT
) AEEA ] 78h4 o] F(scientific name)¥ UHFA TE= A F Aol A
AHE8E= A3 (designation)o] th. Pl =] Aol mA= olF
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(2) A=A A7 2 vE AeAdd vAe HdA, 54 32 dd=
71749 o
() &l A=A AL, T4, dad = U= 8ol a3 A5,
(4) 71=o] BEA EAsts BEEAE ddsts WA (vector) 9] o
B oololl AEdte AR,
(5) A 1] FHdde & Aedl d2d & d= Uy 2 244
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CFCCSET: Committee of Federal Coordinating Council for Science, Engineer—
ing and Technology, A1 ¥}st-F38F-At 7| &2 3 A9 3]

CGI: Crop Genetics International Incorp., ZF AU E AWM

COGENE: Committee on Genetic Experimentation, ;ﬂi P e 9 3

CRDM: Committee on Recombinant DNA Molecules, &% 2} 4] 23] < 3]

CSRSES: Cooperative State Research Service Extension Service, #|®W=2}x]9
A4

CWA: Clean Water Act, 243}

DHHS: Department of Health and Human Services, BE.71 2 ¢1FA}3] %

DNA: Deoxyribose Nucleic Acid

DSA: Deputy Secretary of Agriculture, &5 4% 2%
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EDF: Environmental Defense Fund, 3+7 B %1 7]+

EISs: Environmental impact statements, $+73 < 3k 7} A

EUP: Experimental use permits, 23 & 7}4]

EPA: Environmental Protection Agency, 37 %

ERS: Economic Research Service, &4 A A T4

FAO: Food and Agriculture Organization, 2% % T4 7]+

FCCSET: The Federal Coordinating Council for Science, Engineering, and
Technology, A4 #}8t-33-4td71= 9] o= A9 3

FDA: Food and Drug Administration, 2] 3% 2 o] &4

FDCA: Food, Drug, and Cosmetic Act, 2], o2k % 34359

FIFRA: Federal Insecticide, Fungicide, and Rodenticide Act, ##kEn, #iEHE:;, #
BEES] AW

FPPA: Federal Plant Pest Act, 2 =% Y AH

FS: Forest Service, 4474

GEOs: Genetically engineered organisms, A A Z23d A&

GLP: Good laboratory practices, -5~ & W

GMOs: Genetically modified organisms, A A Z2ggH AHE

IBC: Institutional Biosafety Committee, A& ¢H 9]¢ 3]

IBINAS: International Biosafety Information Network and Advisory Service,
A A= b T AR B AT

ICP: Insecticidal crystal protein, 3f&7#] w2 ZAA A

ICSU: International Council of Scientific Union, = A2} &< &2} 3)

LSM: Laboratory Safety Monograph, 2 &4+ A 715

MPCA: microbial pest control agents, dl&=W# 2 #=4 ] Al o] &3l HAE

NAL: National Agricultural Library, = 8 5 Ak %X}%

NAS: National Academy of Science, = ¥ ¥}3}et<4 ¢

NBIAP: National Biological Impact Assessment Program, = HA =% 3 3717 &

NEPA: National Environmental Policy Act, = 7}8+7 4 21 4

NIH: National Institutes of Health, = HE A

NRC: National Research Council, = ¥ 72} 3]

NSF: National Science Foundation, =5 3 3} 8hA) ¢t

NWFEF: National Wildlife Federation, =t HoF3 A& A7 3
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OAB: Office of Agricultural Biotechnology, &34 &3k}

OECD: Organization of Economic Cooperation and Development, 74 #| & = 7l
71

OPP: Office of Pesticide Program, & F7| & 2}

OPTS: Office of Pesticides and Toxic Substances, 5 2 SA =21}

ORD: Office of Research and Development, 1-77} %3}

ORDA: NIH Office of Recombinant DNA Activities, 4 Az A+ Al

OSASS: Office of Strategic Assessments and Special Studies, 9/gH7} 2 &
H AT

OSHA: Occupational Safety and Health Administration, 1 getd 2 WA=

OSTP: Office of Science and Technology Policy, #3t7]< 4 2 3}

OTS: Office of Toxic Substances, &4 & 23}

PHSA: Public Health Service Act, &% %A

PI: Principal Investigator, &17-2 <] =}

PQA: Plant Quarantine Act, 2 &7 9

PMN: Premanufacturing Notice, A Z % H A

RAC: Recombinant DNA Advisory Committee, A2} 2] 23 A& Y3

RCRA: Resource Conservation and Recovery Act, AFgHd 2 7]

RNA: Ribose Nucleic Acid

SA: Special Assistant, S H B %

SCOPE: Scientific Committee on Problems of the Environment, 37 &4 x<
¥}-5h 9] 91 3]

SNU: Significant New Use, 2]%¢l A2 A&

TMV: Tobacco mosaic virus, ©8] =2 A}o] 3 wlo] &

TSCA: Toxic Substances Control Act, =4 =& 714 ¥

rDNA: Recombinant DNA, #Z3%¥ DNA

UN: United Nations, =A%+

UNEP: UN Environental Programme, UN 274418 7]+

UNIDO: UN Industrial Development Organization, UN At 7)1 &-7] -+

USDA: United States Department of Agriculture, &%

USDL: US Department of Labor, ¥x-&%-

VSTA: Virus-Serum-Toxin Act, vlo]HA2-EH -5 5

WHO: World Health Organization, Al Al X.71 7]+
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