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1. 959 w7

AEEE71ES o] &3 il /L YEIMO)Ye] &L AFHEH AALE FEEE=
A49] BA2Z A7) elE B7be] ARG NEATFS & A HAH JE
2 A ek oln] LMOE ol &3tE due AHFse By L oy B
g Hol (93, o}, A3E, nAES 5), F - F - FAE AAY SU 2 YAE9
A o] BAP Bok (53, Y3, AEF, 4E, 4B, 4, 258, %
& 5) 5 Zy/ S8 ok I WIS HofoAe Az HEo) A Al
Zd, MAEEY FFE, JFE, 9= AYA 502 ol8E F YE $5F 5
AL AAE bk Qlon, O AFhee] oo o]ZRE AYAHE LMOY FF 2 ¥
F28 712 Aol (7715, 1999).

Iy IMO= AdHoz BAsA ¢ TF(AM) e olF (i) ARATY &
A dolg dAHez 2848 F e MM, 53] o3 A4 27 Vee
TPl Al o] 8ol W2 &E]A - Tl FA|, LMOd og Q1A Heg Hd sk,
Aaidol = LMOS gite] mE A Wzt H 93] 7hsd o A7 3

A Holl i 7F S elel A FdEa gl
olg|3 LMO= 7S T AAAEA VA= T 2 AL W= =71
o] ZAAA MagS =gt yehd Atk 53] olEg LMO Al3
gk AA kst HEEI ok oW w7RRhe] EsiAl w
LMOe°l 2%k flsde] =A% ko] $-HH glom, e Azl
FEo] FYHIL Yok AL H, 1998).

l‘E

1) 32 "13dE AEA(LMO, (all Livings genetically Modified Organisms)?/l' A=
Ske] Q19 HQl /‘g‘%‘% Pz (FAe T Axd7Ie)ol st F=d AT J‘Hi
+ AEA I o3 Ve °7<464”«] B2 84S AH vFe AR, flifie
wHfel] o3 S5 5o AHH A4 2AYHA=s G FAAE A g2 *ﬁ%zoﬂ
AdeFez WpAd 5 Atk

LMO<} -n-/\}ﬁ]- g2 AxHF A A=A (recombinant DNA organisms, rDNA
organisms), XA A 2% A EA (Genetically Modified Organisms, GMOs), A Z% 3
AS 2t e AEA (Organisms with Noble Traits, ONTs)s ©] Ath.

2) BZwl= (A3 =4, oM #ste] AALE ARG AFeIA AR Alde] 577
%% A1e] &4, 18417 *J“@%Uﬂg A2e] 24, H5FH qB& A3 AR AH st
hom, molyE & WH(1993)2 AR NA7) AR BAREE frEske A4e)

aéﬂow‘r of =3t o
3) AlAIF S Z = oln] FHF o9 LMO AlFo] /Mol oy, YUy z &
vi, 72, & 5 27749 LMO7} s o] it



TAH s LMOY Slsids Azstr] g Mdr TRV elE GE7E #i(Biosafety Protoco
), o A 24 5 LMOd 28 a8 ARS A% Il ofFAA 5o AGeE thF

Hol k. & gAGA= LMOY F=re] 11 fuHEiS HUlste ARG E SAFESE 3=
RS %xﬂ%%*gi, 2000 1€ A2x A=otdEddet SEAT ool ek A
o] AAHAL. ol I Foz LMOY UA 2 FHF Aol digd 7t FatEa
A= 7hEH RIGAE F4AoE LMOY s Abd H7kE st s Qste 74
o] Z&stA A71= i k.

T - QoA LMOS HsiAdel digh 92 2 FAAHA FAZAY wd Fol #H3 =rt
o]Fo A1 ot LMO9 3 Bt HEE AT T ARFH FA F HEV|Eo] ¥
A =Hol gtk dA fvEte LMOE 40 =&A1717] Mol fl&idS Hrista, AS#
gat7] g A AX7F A vEFe dFolth ES A A A B AH o] glo] &
dAE7E B TleFEo]l A AYEH, T AFAY Il ol WHE AFA Ao st=
7] Agst7] 918 FAAQ FH Aol mEsta webx, LMO9 s

o
AREn ABFAAALYGANA FHAL Qi TAG 0B AsIHE LMOS 9
A4 BAE A V1% EdE TEL, 04 BANEE AT AEAY $4

= 7
7449 S @ o] AFH Aol

o[rl

B ATAY BEE A UZAE FRH etk A, AsdHst drsgel 2
Itk 4, LMOS] A% Sish4 B7HE 0 by Agolch A,
LMOS) "#4WE29XQ(Q) rhelelth. WA, LMOS AUARFHAE A% A4

- NEARE O H“H”—"* /\P‘“ﬂ e
U}%’é‘}—t— Aot "la), LMO®| AejA 4

o J Sk
= [}
=, daddt 5 FAHJ] AR LS A= Aol



3. 479 g % WY

B 7o ug @ el 2 vEolz TraEd.

e

AA, =] LMO FAYMNAHE7 AlgEAoltt. LMO2e AN AAAE = =
Case-by-Case WAor JPHug A&, S48 nAdE 5 HEZ &2 F 3714
olde ATMFer AAsta, fFoM FHT vk e A A T AEE
LMOE tdeog HdAg &, LMO /NTA7E A= AR AEsAdd FRE A3t
ol A Falgh e Hale 2 dAEE HESY ZF AHEEE Aed A

Bkl g2 Wy - AR L J1F 52 BASE Aotk

N

.

Y

=4, =19 LMOSEIA H7E A9 B4 52 53 LMO9 H3aldH7E 71+ 59
dgolth, AA Fopoll A AlddE LMO< 84 H7MAEA Zafol] s HI7lR A
X

(Assessment report)E ZAdsta, HI/MEAHE =ESHA H AME 4 dEEZ AYsie
Aot o] A%, TllA feid4Ar dFE Fdse AE7t B dAY AR A
zh FEd H7E7H 2 U T8 oldld F A= E s A ste Aotk

c|
w3 LMOY #4984 HriateE 2@ 7&S A EE RS E, OECD, EU, A3= 5
o] LMOY #4988 BridEs 438k, f-2vetol
LMO?9| g4 %ald Hr7taES AAlsta, BridEd J7Pgy 3 71 55 Al
Aot o] A9 U 71&H] AP IFEATA 5 LMOS 938 H7F & sl
718e] APAR AisE s gotete] HrietE AAA A= slolth

X
Ao
ofr
——
oX,
o>,
>
il
i
>,
ol
ok,
N
o
rot

>
(L ol
e rr

AA, €)Fe] LMO FAHYB AR 2 T 4FL weld T LMO 87
WEUPA (DS gtk UNEP, OECD, EU 54 A9 & 9783 9& 87
A9 BN BASD, 4719 LMO AN BAMAT B3 ARE wgoew

7 &

YA, 4719 B4 A9E Egz @ LMoY AUAENE A8 TAAL Ty
Asnrere] AAeley. of Asetels FuldlA LMOS) AEALFEAE 9 244

A, 2899, B, 7lg, B 5 FAH At AAske Aot



IL LMOY 739434 F7F Aala+F

LMO®] $7918)49 B7le LMOE $70] WEs7] oldel LMO7} §7o] md %
B 4Fe Ade defsteza 981 F slE IMOY B#AWES WASAY B
o
A

F e WAL ctasy] A% Aotk & LMO®) A H k@ “LMO | )
ol FeH A, Ve AP A8 Frel B BFA A Tololn, o)
2 2T F QEI'E FEZA ANGE Aol

olgigt LMO< #ALsNAE Hrie 19829 FHA AxFHE vIAE (Genetically
Modified Microorganisms: GMMs)Ql Ice” Pseudomonas syringae®} P. fluorescens®] 7%
Joll B3 FA4lHo] W= NIHe AZF DNA A9 3] (Recombinant DNA
Advisory Committee: RAC)ol HFEHA LMOS $73Z] A< fJsido] A3
A AR SAsALH, o3 falde B ¢ e WHoeE AAE Aot
(NAS 1987).

o] 1985 LMO| 4=l W& flsld= 271 5 A= ¥l vl $EH
3% (EPA)Y FFF(USDA)oIA 7§dt=E ATt EPAE REHQ WAool ofd LMO< 3
Bl d H7hdH, USDACIM = FHEoF e SAERE o &3t= LMO9 &7 9314
B S s FAE LMO9| &7 s hERel AA U o= 278 B
71Tl A A" LMO2] &7 sl A B 7P H e A
T a5
m el A ZE LMO9] SHE Sla 8 HrhH e 2 oo AANEE 77 (OECD) %
ABEAEQNN AESACH, o] AFSNAE vFe] LMOS BAANY FoY
= 7122 st 719 LMOS} &4 934 7P S AiEstalth = ©]°] OECD 3

E FolA =7d LMOS &7 1314 ﬁgﬂugt,% n} & & o

o]F #¥, vIF, 3F % FHAES § H7lelA OECD % ECS LMO®| 37493l 4%
M S HESE A7l UNOA = LMO®9 73 9fsi 7ol A4 wAl= &
AE = AS dF3ste] UN 4bs7]#¢] UNAFIZNE 7] 55 (UNIDO) e A o] & HESEZ] Al
Zetlen, 1991d ] LMO9 &7 flsids H71E 4 e 7IsA (RS TR
th o]F o] F&EA¢ UNIDO &2 744 7|7 (UNEP)Z o] = 3th. UNEPe| A
4) SIS (faFE; risk)S 1A E A (fale, hazard)®] 23424 Ueue d&o &2
oS3 o] Pt (CDPE, 1992).

213143 (risk) = A (occurrence) x 13 (hazard)

- o714 A (occurrence)ol T E of7|st= Atbzlo] dold FE(the probability of
occurrence of an event causing harm)o|™, $13 (hazard)o|gt JHtdE ZA#=Z Yeht
+ vFEASRA] 2= Y3F(the resulting undesired effect (amount of harm) with
negative consequence)©|t.



= UNIDO®] #ddzol] AlA 80d=2] e FHste] 19951 A2xF AEohefd dof
AL Bofdl AlEEl e, FAFT I oo = UNEPIA A 71<A3S LMOY

Al dEFS B 5 e FAHJA ZIeAHeZ AT Aot <™ 1I-1>.

lo

et

1971 <A EsriEe] Y A A7
1 I
s W% NIH: 49399 o443 dug e
1976 ] e
A AEAHE L) TR
=
1982 H oA LMOS FAGEFH 7 Ab
A FAZ 5AT
1985 EPA - FDA - USDA
I |
| I #4, WF 59 =7}
of| & A
1987 OECD EC o4 OECD, ECelA
AR WS VxR

218 2 9] | | LMO¢¥] a3 984
| B e vha

(LMO ¥ =1
1991 A 2] UNIDO
A 984
7))
1994 AETFd ke A2x FAF
199 UNEP 3] o]l UNEPOA A3 LMO
o] AN AZH A (Z2h

EERE EEERE
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o x>
ol oX, r-IU

<% 11> LMO®| $79814 Brpiel wsa

B A7 BEAAE gxeA oln AlgE LMO 87390848 7RIS Fsto
Topdz BAse d sith ool wah, AANA sHE wel A - FrkE vk g LMO

2A AERol, B VABEL $FAYNE BoblA 7 159 LMOZ AHstel, 7
LMOM R §Is14 #7h Aol o|277x @AM TReta, #4984 297t ve
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<3t 12> FHESAEC) ] AESste FAAEB A=A Hes AT 943N 2
of
General information
1 |[Name and address of the organization wishing to release transgenic plants,
including the names and qualifications of the personnel responsible
Information about the DNA donor organism, the recipient plant species and the
transgenic plant
2.1 Characteristics of the transgene donor organism(s) and of the recipient plant
species, including;:
* scientific name and taxonomic details
* geographic distribution
* potential for genetic exchange with other organisms
* genetic stability
* pathogenicity
* toxicity
» allergenicity
2.2 Characteristics of the gene vector used to introduce the transgene(s) into the
2 recipient plant species, principally:
* the nature and source of the vector
* properties of the DNA sequences present in the vector
2.3 Characteristics of the transgenic plant including;:
*a description of the DNA sequences and the methods used to prepare
and insert the DNA introduced
* the extent to which the introduced sequences are limited to the DNA
required to preform the intended function(s) in the transgenic plant
* a description of the transgenic plant
*a description of how the genotype and phenotype of the transgenic
plant differ from those of the plant from which it was derived
* stability and level of expression of the transgene(s)
* allergenicity or toxicity of the transgenic plant products
Information about the conditions of the release and the receiving environment
3.1 A description of the proposed release, including:
* purpose of the release
* proposed planting date
* plot size
* number of transgenic plants
3 * agronomic methods

* methods of eliminating the transgenic plant material if found to be
necessary

3.2 A description of the release site and the wider environment, including;:

* geographical location

* proximity to humans

* local flora and fauna

* target and non-target ecosystems

<}#* AE>



Information about the interaction between the transgenic plants and the
environment
41 Characteristics of the transgenic plant which may affect its survival,
multiplication and dissemination
42 A description of the interaction of the transgenic plant with its environment,
including;:
s relevant information obtained from earlier release studies on the likely
4 environmental impact
* the possibility for gene transfer to other plants or to microorganisms
* the possibility for dispersal of the transgenic plants themselves or their
propagules
* methods used to verify genetic stability of the transgenic plants
43 An assessment of the potential environmental impact, including:
* the likelihood of excessive plant population increase
* the influence on non-target organisms

Information of monitoring, control and emergency response plans
51 A description of monitoring techniques, including;
* methods for identifying the transgenic plants
* methods for identifying the transgenes if transferred to other plants or
organisms
5 5.2 A description of methods for controlling the site, including;:
* minimizing spread of transgenic plants
* methods to protect the site from intrusion
5.3 A description of methods of discarding waste plant material
5.4 A description of emergency plans to removed of destroy the transgenic plant
material and to terminate the experiment if it is considered necessary
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’ Available data |
|
Tier 1
Analysis
l
<«—— Unacceptable ——| Decision | ——— Acceptable —»

l

Gene/Individual tests
Population tests

!
Tier 2

Analysis

l
<4—— Unacceptable———{ Decision |— Acceptable ——»

l

‘ Ecosystem tests |

J
Tier 3

Analysis

!
< Unacceptable——| Decision ———Acceptable —»

—> Reject Accept <

<28 112> LMO 29| 9a)4 Hr1dxt

15 H7hg& 2 28

1.5.1. Event 176 S559 du3yg &4

L of
o

: Corn, &

- AdEd G AERE Z2Hol 4T AEC]l U (Zea mays, Z. diploperennis, Z.
luxurians, Z. perennis)(Cobley and Steele, 1976; Gould, 1968)

- AR, A8, A&, AlHAIEE (Terrell, et. al, 1986)

- QAR EAER ST FARlY HF R 530 Aol g Aujd Ae=
250 Ja AAAZ AHUD AL 16, 1747132 A (Galinat, 1988;
Johannessen and Parker, 1989)

-d, By, ¥ 53 g2 FEA (Gramineae)oll 3 2 FE(genus Zea)oll 4% 9]
AEo]l EAste ALE Hilx o glnh

- FA=EA F2 A AR AFE JxAdF] A9 glo] oM HES A9
HEHA Fom =EA AL FAEAANA Fx GHE ASHE o] #E 7

o Mo o

Fm
i
=
2.
5
4o
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&
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T 3t}

- 7V Wb 2T LR Tripsacum?ol 7F0] EEA Qo o]F 3Fo] =z zt
At o SFFoe @AAF7E d=29 (555 n=10, Tripsacum n=9)
(Hitchcock, 1951)..

- ST Tripsacum-s =EA awj7bsshv AR E TA= B0l H
A Ao

- 19301 d o] FHE wZol A AFGH FAR AuiE 7] AEE o] JAA AuiEE S5
o FEol wFFAFNY. 1Y FHUHE BIRT FEEY ok ot Z7k= o}
ANA AFEAE AHESHA 3 At} (Hallauer, et. al, 1988; Jewell, 1989; Z4x,

1988).

rr

Aoz 9

1.5.2. &334 H7}
7h ARG A Azxgy 2 1 FHLAE

Event 176 <S4 olf] SAAFSZ AEHI  J&  CG00526 AlFol
Microprojectile bombardment Y} S 2 Bacillus thuringiensis subsp. kurstaki strain HD1
NAFE Feld SR SolFog dFAds 7 H4 @Al aylb) FAA
E TA7IE 27HA plasmidsE F @St A Z2AQ Glufosinates AW vHAE ¥
AASAE AL3ATE (Geiser, et. al., 1986; Rothstein, et. al.,, 1987). 5 7} 2] plasmids
of AdE FAAFT sty= S5+59 phosphoenolpyruvate carboxylase (PEPC) %A}
9] promoter (Hudspeth and Grula, 1989)¢]] ¢J3l] Tdo] XHHEE HEHE A Z}sto
S He S5 Ao ddEHA ARSI & stvde S5TY  calcium-
dependent protein kinase & A+ promotere] &3l TdHo| A=A WEHE A Zsh
717 Holdo=m WHAHA 3Tt (Leuhrsen and Walbot, 1991). Transcription
termination 35S terminatorg ©]-&3} T (Estruch, et. al. 1994). ¥ vlAZ = Barfr
ZAF  (herbicide glufosinate resistance gene, phosphoinothricin acetyltransferase(PAT
gene))E ©|&3tARS™ Bar A WL 355 promoterd] &3 HPo] 2HFHEF H
A=A (Odell, et. al.,, 1985). PAT gene2 A=A} glufosinateE EE43IA|7]= 3
Z}=2 Streptomyces hygroscopicusO| Al el E QoW A A glufosinate?] o] w3t 7| A=
A vk Yok o] FAAS FHAAG AEAAAY HHE duf R Ao FHSHA|
At @ JA 2 E glufosinate A|ZAE AHE3AS 2B AFAEZES UehiA Ao &
A3 2 EA 2] DNAE ©]&3}e] Southern blot hybridizations F33tHS ™ Event
176 Corm°l= 2 copyd A2 ©E aylA(b) FAAZE AdE A= glxAT
(Murray, et. al., 1989) (71€} FA& FAHEA 9 A= 2 #A 5= H7EL A7 A

_11_



=% A5 9 35 Reviewste] &5 WH).
2 9o AEA YA HEHE AZete HAA ATe] vector DNA sequence?]
pUC19 plasmid®] @71ME €71 FZE A3 #HE o

Z3E e o]5 DNA sequence
o] Bgle AEAWA okFd M2e vud 42 48 fESA gt Aoz @

#H A At (Covarrubias, et. al., 1981).

AE. AA7MA =9d FEAE 9 FAASA Aol AHEHE oA 7HA

F of
3 2@ Hrb 9 F R Ciba Seeds7} A|E3F AW A3y AEE 53l F2AE

g =3

of A+88 FHA, FHA ¥dS £-3t= promoter E terminator, 1231 FFH F
293 HMEE T43l= DNA sequence 8471 87 1S 7HHtE SA7 171 W
ol FF G EA7F glvke 28s WA

F. 29 fAR g% g2y A5

A& FJxAATFES Uetll= Baker's characteristics (Baler, 1965, Muenscher, 1980;
Nemoto, 1982)2 Th=9] & 7}A 81o=2 AARGHM olHgt AFaFo] ZE of Fx4<
ko] E=vta dd Y E 4 Utk

- BA%E Tl

- A0 £ (BEVRO] 25F FERAT F)
- FES 4FEE MEFS FRYT) F)

- AAGATA ] wE

- A%H FAN

- AR

- Fu) wE 5WE x2de] 9 SRy

-2 BPEANNY T T4

- ole) b BAxANAY FEF A% L FAIHSY
A RE L L

- AN e o)

- ge 423 A%

. o)de FAxAES AAste Tdde o8 7FA 290 (Holm, et. al, 1991; de
Wit and Harlan, 1975; Hermann, 1962; Keeler, 1989)%} #7}¢]£]2}Q] Ciba Seeds Co.”}
AA G A 7HA] APZAHRE TH5AS W aylby/t FEHASoR TdH ANEFST SF

*(Event 176 Corn)7} 18 %] @42 71&9 554 oz FA4E NS STFFEFF
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)
olr
oX,
Lo
o

A, A vpAZ ALEE Bar-geneo] FHAAEA ] JFS vH S UE
o)

= =
H7IA5L Glufosinatezte A ZA7F L5455 gde S2HA &2 A

o ZA = o]
2 oJAZA FE-e A EA 7} Bar-gened A viAZE FAATHJAAT ojE H-9-o
NAME o} 2 71A] QsfjAdo] wdaE F9rt Hago] A &gt ZES A7) Wi

o &7 #allde] ST A HE F glde 2dE8s HH

=4, AAS AFEE Al FHe] Bt AV FH O AE TS v F
Asael A% HAdAAL AN £4AD) HIHE AR Event 175 $45 A
Hj o} S AujA o] 7)€ A AEo} Rlude W AFHY] ZIEES} I
ol Gee wA Aol ol 93)e 9Ee F7l Z1E . wEld sE9 AEA S
AbgshE Al Hlste] 9ol SUFA T e WE 5 gl7] W&o A%l gle A

AR, 71 =0l A& Aside By, =/, FARE, B, A"l =, A3t Tl A

= FRASAEA TAHE A AEH T3 A5 I E Bt ¢ ES
AAANRS W AV TASHA] dskvhe AHAE AXFYoERE fsfido] gk #Te}
At McCammon and Medley, 1990).

A, 2591719 g Hol g Asid Brkel 4% 25 A7l As) = A2
2 ¢ gyl s 2359 giiEe] S5 AEA Eiﬁoﬂ A A8A] Fom HEgE o
) hFo g AMEEHI Se 7€YY 383 e AETE AFA 4ER
176 Corno] 7FAE ZFgo] BFH 79 2Fo 5 vXe A=/t HAte of=2 9
AP AAE o U= ALz AT

v Az S A B e HFPATH At e

AN Z% Event 176 Corne] AHj7} 71E9 AFA(53] Bt AA)7F 7t = 359 WA
TEES AvHo g AAL F ke sl A= x*ﬂ&*-lzi NP3 A= A
o7 FAddETt. a2y olyg ddS oln g AHEHI e oud FFAE AHES)
HEE 22 AdE e U dUH @geln, %7}94?4@{ Ciba Seeds Co.7}
A AFWATY Asts: FH5T F de S #8359 g A A FA L
Hog T AAUE 454 AEd g AP dAS ol= IrE F5T F 3l
o #eS g, BAEA et #9S WAt (Gould, et. al, 1994; Perlak, et.
al., 1993)

AL HE A8
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5 Wit

A, Event 176 S5+ AEHAHS ztx L=t
=4, Event 176 S5+ AHNSEFS S8 SAY F594 vud o Fx71 2 5 9

, Event 176 S+ 7]1€ AT AY B F 2 WHolx Tt 7Fa3A

A {9 = 5ol disl

rol
rk

AR, Event 176 <5+ A FHAE 2
SR A A W g

rO

g ol &3 sisHAd FFS

3 5 A BEE 1 9] Eel Sl Ag FPuc o Ayt wad

)

)

1.6. F7HALE o g HEHA

At E vl A B3 Eo] e FAAMZE 244 (Event 176)2 ©]u] A
ol A Al = 52 °‘E} o] S fd4d& B7h AL USDA-APHISE Federal
Plant Pest Act (7USC150aa-150jj)¢} Plant Quarantine Act(7USC151-167)°l =3}l A3
g Aoltt. o] 71#olX A &3 Event 176 S5 #Jsid B7F A3, o] e v
o AAdgAol ojugt AsidS YA &8 Zolgts A& wet v=e AAsg Y
=5 S7HE Aot
S uetel] o] 549 =S FAHoZ AHEIS W, Y E o] &5F
4 o gtk ey A At
o ¥2HeE FAATL ofHdH= Aol W

£
&7

2. GA21 &5
21. A AR 9 A

$%%E Event 176 5528 A d9e] Aol AN SRl L, B3 ciio] A
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A 3l A=Y stuE AAAHcE AuEa Ao kA Sl digk f33
FAASS s AEHL doen, 2 thFHA AtelFe vt GA21 S5o|th
S GA21S "=, v, #d v F7kelA @700 gk kAol ds5E Aol~
T sty webA olm] f2ueted FUHAS ThsAdol F FFol7IRE k. mlFelAs
1997. 4. 9 USDA-APHISOl 5 o] 1997. 8. 13 ¥R E T34 1A [Notice(FR)62 F
43311-4372 Docket N0.97-05201]% 121, 1997. 11. 18LF-E ©] GA21 AT Y 59
gk AL Hrbe BlarAldde® 2AE v Aok AAuHe] = Monsanto
Canada®l|A] P]=¢] %<l $of Regulative Directive Dir 95-01: Field Testing Plants with
Novel Trait in Canada®] T4 wal A o] Yyt HEz FgEqon I
AP A we} 98d 49 FAA= HIAHG R AT A o] S5 &
B8 Hoke vl=, AUy, FAEEAE 5 v Il AlRdE vk glew, B A
e Aol d Afg Aoz, o] Hrt AHE wFollA AdE A Hluste A

AR 24" s2E] &4 A48 tE BAE 5 e stue] Rdo] d & jlvgu

_

~

=

AN HIFE Hste] AET GA21 S 54 R Frie IS, |

<¥ 1I-3> GA 21 &9 EXH &

T S
= GA21 Corn (Zea maydis Linnaeus)
AP F A | A=A (glyphosate) A &4

2= A £ 9] microprojectile bombardment
37 o) A - GA21 SF4E WHIE S5 EPSPS frHAbet
Chloroplast transit peptidexd 32 53 ZEH
DNAZ  ®¥HAL.  DNAY  Ad WHS
Microprojectile bombardment 'Ho|lth. WA E=
glyphosate ¢ ¥iA2 A= A0,

&7 Aol A European Corn Borer & 3%l thdt &4
o] &&% STFT FETOE o)
71714 Agriculture Canada
7= 7] Monsanto Canada Inc.
2.2. HY7}3&E

Autiel e EE FAARZAEA S4AHNE F7b= FAAR Dir94-08 #7334
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H7ro e FAIAIZ] Dir94-08 FAAHIPAES] BA LMY H717]F(Regulative
Directive Dir94-08: Assessment Criteria for Determining Environmental Safety of Plants
with Novel Trait) ol X AAlsh= AR, v, FA#2, FLERISHER, 349 =3
T AddnE =E8y] A% ddHde W] x99t

=
8 3L oo gtk 1 fjel& A
R AA e Aol vA= Hsidel B3 JEHE HFstoof 3. @A de B
71 s ARS

e

N
=
-

HE ARE el bz #EE 5 U 1) FAAUIAEY 249
199 e W Yu, 2) WAFAALES 44 vehie AR, 3) AYBAL
2

A4 Folg AYSHE AR Hm o]g} 2 FRE wPoR AR B
= =
g

218 A %= (Plant Products Division)> XA A& 349 dH 7 A A7|Ho

= 23 AFdYToZ A
Zo HEWILE A}
3 o e AFel AeE
Health Canada, Al59¢] 7%= Regulative Directive Dir95-03: Guidelines for The

Assessment for Livestock Feed form Plants with Novel Traitsol] we} &5 2 &A=

= AR HhE wolop Tk
. B7te 2E

BAFTE HEAZANIRALD AF VAT AEG B} LB B A

Al
2]
S =58t 1) FAS HE9 88 @ EAxAAAMY AdE 8, 2) FA W

2
=9 A4, 3) H7HE &8357] 9% F71EQ0 A58
25 7§ 2 A8
2.5.1. GA219] ™3} Monsanto Canada Inc® A|EA35 2 AAH7}

Monsanto Canada Inc.= GA21 (Zea mays L.)o| st Jald H7IAEE tha 2o

i
)
D)
>
N
flo
o
EN
5
Lo
o

S OBEAN ATZRE 4ZE SFFAE AL 22

32
rr
k)
ki
o
it}
Jo

AAE Roundup AZEA9] #E4ES glyphosate 3L

A st= FHA2 mEPSPSe|tHOECD Consensus Document on General Information
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Concerning The Genes and Their Enzymes That Confer Tolerance to Glyphosate
Herbicide). Glyphosate W4 &4+ A AxF7Iso s &3 Aol
mEPSPS A A= v FA Zol] = H o lyphosatee A7tst A2 A=A oH, |y
¥ FH2= Roundup AZ=Ae] tgh wt 7+431 a1, chloroplastoll Al & =] 1ot

5]
Y3t Monsanto Canada Inc. A A7, A2 1 WP gsk 2

= =
a- - il o p 83
AT 7%, FAA A R B AR 2 4R, 4BARIA BHIE 2 copyF,
A A 28 fARe 9@t o) B3 AA P7] N 5 AN YuE AF
stk w3k A @l B3 B4, 54, 719 JEaudsel viudss A
=

GA212 19974 Hupth et oM ZWESLdol dsiHon, of gL v=dlA
T 9A 4s5HAY GA2194 A E S5 sto]lBEE =] tial seed dormancy,
vegetative vigour, plant vigour, & A8 A7, N7, S5 WA digk WA,
TR T8 T FH 5ol AdFFH vlaste] AAH At Monsanto Canada Inc. 9]
AEFgetae 9o HRE FAXF Dirdd-08 FFAFH A E9] BAGLIHG HIFr]FE
A8t A5 AoE ABEAL, B59 57FA ALl #el HESEIH

O 32 1 =AY Fxst 7hsA 2 A=Y I 74

@ ofFo R FHA o]F 7t

@ A=BAA7} 2 74

¥

@ A= =
®

il

o=
o
—_>‘4-"4
=2
=
r
Jo
=
R
rE
ok
ox
i
__).4_1“
yq
4
Ho
)
5y
[
i
Lo
o2
gt

&< Monsanto Canada Inc.7} A& GA21Y 7498144 H 72 HA S (USA EPA
Monsanto/Dekalb Petition 97-099-01p for The Determination of The Nonregulated
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A#, GA212 Glyphosateol sl QW] S LT + = 73
HAow, o] FAY - FAA} WA A7 A= o] chloroplastel] 4
HEEE o] AT AU A= WFA otuiit ALt #dE
EPSPSE whEo] W Utk o] &40 ofAFE glyphosateo] ®3sh}t W il
2FEQ) EPSPSw Glyphosateo] A&4dS UeEIUAT A28 849 RdZEE AH
Hol Utk M2 FhE okEF 993%° F7ME FAMES zZEn JE single
polypeptide®] t}.

W& ¥ EPSPS= western blotell 9siA 2ld ¢ Q1 vIFEAPS AR 108 H
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Enzyme kinetics, 54 Al@oll AHEE 4 AAth W3 E EPSPS frdxt= 5atdolA] A
A A=A FA A BHEE Aol FAFHIIo U, ofAFTAME Ao LAHA F%
o Mg e EPSPS @A &3le] EdASAT. AT Al 152, 22la JAEF
Ao A 17 ojufel &3] Fal = At

A FEAYPAAN F4o] BEEHA Fow, dild 4 e ol A bl o]

Southern blotZ¥}o] oJstH WM E [FHAA= @ X AdEAFer A 7je ¢
A% copyE 7FAL AU 24|} 44T Y ¥l AT T Y3 southern blotﬁfﬂr% =
B3 o WA Fo U

2.5.1. Agriculture Canada®l| X9 79314 7} Z I (Decision Document 1999-03:
Determination of The Safety of Monsanto Canada Inc.s Roundup Ready Corn(Zea
mays L.) line GA21)

AR B AEAY g2 A5 2 AMNBY AW A5

S5 AEE #3 Regulative Directive Dir94-11: The Biology of Zea Mays L.
o] W& AHEY Autess St A= tete] $4 2 o)A Xl B
S seed dormancy, Hl M4 e W2 AEAY FATH o S0 o F
%3} 2 7FsAe] glth. Monsanto Canada Inc.7]- A& 5ol 9std GA21Y 1 F
TES AFTH HY EANA Aol7t gith

Monsanto Canada Inc.7} A|&3F GA219] nF=o)] A3 H2A, AEL A3Axtgo u}
29 AEFAL, AFd 2aFHE A7 FAANLEE So] FdsHA e S5
zol7F 9SS 0T 4 A(T EI GA21S AL2UA, T-7] AE #3I FAHAAES

gHrskal AA &g

AE. GA21& Glyphosate W4 o219 & @743 o|xlo] gltt. wetA Glyphosate
< SFgo Fxstet AuEAle] ud oW JIF= WA A FUT. o] A&

we} AUtk 4F HAPY(CFIA)S GA210] ABH T IE TE S554d vste] Fxs

2 A A m@Ado] gl 2ES WE & ATk

1,].. oryF o 2o H 4;]. O]E 7]_‘—-/\4
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S5500e] Hlme] o8] CFIAL Wd 44 8 Baddo] $4N FIFL 7AA
@)

Azd Asg AR HE o8 FEAREZAY AP0l A9 gle ez FE
A= AR TSR AECE SUIHAY. GA21e] FAIG AWE b
ZAtE 29 AMES 1998 49230 7t WA L §AA 22 el ) [l
=0 Sae MU WA A8l 7hE sttt

GA21 S5Fe HIWHE S559 498 & 2271 8384 ¥n.

2.6. At @70l W AEAA

2 AHE Ao 2 rsedA 7Hg H2d s7tE A Az A
Foe =, A, FHAA 25 sriEe] A $EAWE BEE FHA Axd AE
olt}. utctte] FAIAF Dir94-08 FAAHE A& 37
A TS 5 e BAYAAF B WL HEV} JMEIEE VES AAS A
oh. GA21e] &3 Jiunr FRe HE A8 % 49 AAHES i
Dir94-08 A F2E2] 2Fels )y FHrp7lE o wet 538 AF ol Tt
FE AT & 5 At FAXF Dirdd-08 FHARHF K E] BFIANY FHIFlE T o

o
o] GA219) W3 A& A5 Tl MUt FARY Dirdd-08 FIAH G =]
bl

T 9 A S5 A4 SF e AA FaREY stuE AAAZNSE AL
Roem A, AHRE, A8rAlE 2 AEEeE gt AHEH e TP F8% F
Z+H&E 9] shufolth (Carlson and Lersten, 1987; Hermann, 1962). &< Y4HA] = wh, o
AMES WEG FHoMolAddW dd B Y FE A4S wIoln
(Hymowitz, et. al., 1987, 1992; Newell and Hymowitz, 1978) 19981 dAA Hw| zjujH

M9 oF 50% ool FAA AW FAE Aty YE Ao FeA vk
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g 71A & Ae 7hsA e Hrtelth

oA, BAAE AEA7E Aol obd Lol AuiEAS W D F e BAA
2 A FrreEeltt

ARA, FRAAAZE T FA FIA FATE F de H7YG 2 AFHE EAH
52 5 de 7tedY Hrteltt

A, A2 A2 AzxA AFE FAEFS] Fdsted wet A2 F e EAKH
A A A2 EA o]t}

3.3. FrH&

FEHd8HE AxA AP FU Glufosinate Resistant Soybean line W62, WIS,
A2704-12, A2704-21, 2 A5547-35 Soybean o W3t P FFH 7= F=2 THABEZA}
2 Gl Art A& FAARZ BEE o8 spA APUE 2 IZAHEAY 5
A 225 EYZ o]Fo] 3 o=z AdHT. ojv AujEL e 1[H SFTAHES

St SAE F FFTH 1§44, AEH 54S vudte FHAx2A AEFF A
2o] 9HoE =YE FHAEC] T FA 2 AgAd FEHAS W e F+ A
= Ay 71A 7hsg 9184 9 olF AYstetds W oE 4 e A 55 WUt
713 AZ7EEC] oln] 7R de HEAA FH ojn oy 7HA] EdA Bud £
< B3l XA WMy Fol Ao HEHAS ¢ e & A= A8 e
74ek Ao 2 wdEn. welx FHrAe Al #rhe ViEe]l 2 4 e AP HUhrHo
A AR FAEkA gsken F2 HUt AL AES BE AF ARE EUE Hrist
Aot
34. 714 =}
LMO 21&E9 9a|ld Hrte AESS ARE 384l A4 AlgEn. A1dA= A=A
Sol gk AAlelth A2vAlE LMO9 ME e HuA}
3k

Zo tigh drbHRl A= Te

oltt. A3EA= & W Ash S Frete Aot o= Eventl76 S &7
a7 Ao} F skt

35. 7hH& ® A&

3.5.1. Glufosinate A &4 F9 4dvry 54

- 89; Glycine max (Lackey, 1989)

_25_



B A A

L:

- Y¥Hg; Soybean F
Q

5

AN

A2

4

J]

- FAERA FE AuANATY A%

o} (Skvortzov, 1927).

25
ol o

iy

]
- 2

o

2

=
| SN

=9

<

;OL
o)

S
.

1o

of o8 7HA 2

[e)

=

o}

[e)

T

UENH = Baker’s characteristics

352 § 34 H7}
7F &z3 7154

O

¢+
o

e
=

A

o] =t}

1%

3

e

%
Fol =T}

PN
T

c AW AR Q] F)7be] S

5 2o,

shwl oo
L B R A4

U

A
- AAGATA ] wE

- A5 RS

Bakerd] &

1))
o7

il
)

3

[¢]

#F

[

=

2 Az A Y tF

o
oo
X
o

9] 7459 (aggressive colonization)

=
=

]

A
&

o}

1982;

£ %1 (Kashara,

Al A

7HA

o1

9]

3

7 B A7 AAE f A

goh

A%

e
=

00

e]
g
o

o)
Mo

=

Al

(€]

3

D

Muenscher, 1955) o}

or

o] ¥7] W&o EA|7} ok

_26_



HE FAAR]D glufosinate resistant Aol st FH2 AP H Fo Fx3 dFo]
S71e Aojgte SA= floH " A2 ZHxIE oprletr] M= ARAALE
Fol 543 S7kste] ZEisto]l Frtslobsly ZEjtel Frhol whel a3t dval 714
A= 23 F2E WA F e oY 7HA ARAVE EAtER FAHA Feve=
AEs R H FAR AP oa Az AFAY FHo] =dd A oldoll= o
Bt gAdstE #ES  jl7] 2ol gFx3 Aol 5Es] ST 28 WE
sSitte #ds Wio

CARAARR AFF g% 24T £ AMITH F1F AnF JteA

vzoe T34 SAFS

-

| i
ole] BAl Ytk T A AWAA bR HBolBE wgFe 28 Jeld
i

=
st glov dAAA F g WRFE SHAR Assttn 24 dn 1%
QYL 57 B 2AdF wE YA A g

A Lol FAket A=
o] dold d#7t Uok=
AlopA Foll AR BfaL Qlout AEfA] ZA oA A
w7 dojubA] e AR delA Jdoen 53] Fol
of o FAZF #Rs7] WEe EAEHA &
Regulationo| &= T A9 FAAY QoM FE53t9 E 7o ® A &
o EFor HESA Fe B AYRA ToeERE FES HITFAH(certified
seed)E AL F Jve Ao=Z AL vt (Certified Seeds Regulation 7CAR
201.76).

o EES 78 A=A AW A B}

_[(_)I_
A7 glom B8 o@7)ve] AAF THAY HolHE Bl RETE o FHAY
0] s BEoR AYE wE Fol o At AL FAA] o] YA =
Ase BY 5¢ MRS folg AWA e BE vl Ad) e ARAC) tae 9
A4e AAtE oud 2A%E A ethn s
2. uF el A AxF TS AL e A5 ANRL
Grhrlwel AT e T WF oY s ALY HolHE AR FUHAS

|
o glufosinate A& Fo] T2 yetolM Au=EAS o &30 fsids o= @
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@S e F ot AAEAT o] glufosinate A& T2 7] AwjE A= F
7} phosphinothricin-acetyltransferase(PAT) &4~9} Beta-glucuronidase(GUS) 7 x}2] A
29 ¥@an doe A oe dd o2 upl 91 oY A a9 ndgs
Hj= 9o F7tol A AEiE S W ol FH EAVE HA &S Aolgtal #dEATh

vt Az Fo g A9 EA

1992\ d 987 =ro] Ho WFE 7] A]ZSE International Plant Protection Convention
(IPPO)= A=Y wod W& =AZFY Aol A Fo Ads st o 7
ATHEGeE F1 Ae F T AFE A FAHE wgA e} vrbA
2 A A A9 ¥ wdAHAE wgeol e dEs =&t

rr

=

AL HF EE

FRAAANEZY A2AAGAE Fol hgk B7HE3 APHISE vw3 22 2

AA, GRS line(glufosinate resistant soybean line)d-2 AAWSFS T3l 54
I v o Fx7F E F Ae Ao ST BEEHA Fevh

=4, EHE FAATE of ZAFTOoE HolHe Bre AY BV & AoE dd
Hoth

AA, GRS line 7|& Al A Be FA HA T3t

UA, GRS line AejAle] FRAME L Ao Al st &% ol sl daxds AY
T 9lthal AdE A et

36. Aol @ AEYZ

2 AtEle vFdA 8ANEo] drtE FARANET F(GRS line, glufosinate
resistant soybean line)o]t}. ©] F¢ sids H7IgF ZAE USDA-APHISZE Federal
Plant Pest Act (7USC150aa-150jj)¢} Plant Quarantine Act(7USC151-167)l A3l A]3)
g Aolth. o] Z|#olM A&@F GRS line T2 #sid H7} 23, o] I U]iul-"/] ol

30 oW S dEt A &S Aolgts AR wet vl=e] AASFAYES
74ek Aot

FElveted o] Fo =S AR AAFERS W, FElvdgedAEs o] T A
A= Aldste Hol WE ZIeHd 4K o 28y SlolA Aulista =
2 ZZ0) GRS line 29 dAASE $AR7} o]AHE Ao Y3t AR =& 993}y
A% HAREE B2 Aolth. £3] USDA-APHISZ AAE Hrl7)de] 7HAa e

_28_



Fol thg o 7HA BEH HelHE 2712 #AGEAS W glufosinate AR F
(De Block, et. al., 1987)°] t& uztoll A AjE s W &4 Aside 7= A<
< WE F g & AL F98 dart 3l USDA-APHISE GRS line F°] 2|59
AR A WF G e FEFS FEI AolA, @ Aol glval $8E A
ofyth. & ©] GRS line F°] 7|&Eo AMiEla )= FF  phosphinothricin-
acetyltransferase(PAT) &4-9} Beta-glucuronidase(GUS) 3 #}te] AHES x&sta At
A fele d3 g5 vt gl Fo A5 AUF] Al HEol=

dAs 9 Bavt glual AAsta ‘}l‘:‘r. gy o] H7EA R AAE GME F9
& JQ7t Aok “F(Glycine max)@ <AFLA G. sojad] 75 oFAlerA o AAsta 9l
oyt AEjA ZA A MAsta dTsiE ke X}oqaiit Aol wH7h Loy =
Aoz <A den 53] Fol Fdtrt ol A A7t os] FA7b H3) 7]
o] FAEA @S AorE Ads ATt ol FEe AAAA AEYLtel oA
AAE Aol ol FAAE A ZATIA AAIE Aol wEbx vkt AR A ol A

g 2 373

Il
o] GRS line 9] o) H717F Hask BrRolgt & 4 Qi)

o
=3
3

2 agEe

rr

= m'lN'

4. QA E 52 Psuedomonad

4.1. AHE A8 9] A

Pseudomonas= Adta o] ol Txd 28] Y HAAETLOE GubF o
pseudomonad® YZAJA=Hl ©] pseudomonadEL Gram +4°]il SAAEE A
oz AFYAE geFstal(Crook, 1994) EU‘:[L TFES OFS a2 @FATA,
FRATEA T)= Aiets A 0] At o3k S22 Qs pseudomonad
Aoz AETH WA|A(OSullivan, et al, 1992; Buysens, et al., 1994).} 373793}
(Ensley, 1994; Timmis, 1994)cl] FHLI31A o] &= o] gkor, HTo= 7|& dFRY &
do] SHlE dFE5 JNEsty] Aste BA =St 7IHE o] &t dF NFS Al=E

i
flo
2
by
E

I 31 (Cook, et al, 1991) ojv] AR FFEL AESHH WAAY &7 JJA=Z Ao
Ha v a2y olFA AxXZd=olA JRdE AESHE WAAY AEREe] Axd
TFES o83t A7l Wil = AejAll vXe 374 &g Hrih B5Fe=
Frteolel & Aow Az drh HF FHEolu &4 Ftgo dE o|&HI U=
ANZF pseudomonadol] Wg SFH7 Ate] A7V e AESH HAE AxHF w4
ol tig &4 Qs Brtel F2 At 2 5 7] Wil o] #FE AdAgsieH
UHEA Q] Pseudomonas 9] §AE <3 II-5>] Y ATH
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<3 1I-5> Pseudomonas/@e 3% £

@ Gram-negative

@ Rod-shaped (straight, asporogenous, 0.5-1.0 X 1.5-4.0um)

@ Motile due to polar flagella

@ Oxidase-positive (except for P. syringae)

@ Oxidative metabolism (mostly saccharolytic, some non-saccharolytic species, no gas
formation from sugars)

@® Chemo-organotroph

@ Catalase-positive

@® Growth with acetate as sole carbon source, most non-fastidious, few require growth
factors

@ NO; reduced to NO; or molecular N,

@ Accumulate longer-chained polyhydroxyalkanoates

@ Produce pigments

@ Indole-negative

AN HI7EE 9ol A= FFUAAE 5 Pseudomonadd] 54 % HUlolF

]
7138, B7H18L vad 2 <3 116>

<% [I-6> YA E T Pseudomonadd] &4 %

T W&
sty Pseudomonas aureofaciens
5 7o) A FAAHDEE |Poer promoterol] 23] 71E 5= lacZY FAA7F St
AU | o8 et paesdomonsd BAAN 9
o] &&= SAANA 2EZY A= Ao g R
Y7714 USDA-EPA
7ol g 7] & Monsanto USA
4.2. F7}+3} =
Ok BH(LEANFE, W, 583 22 AL F)= S8 AATHIAY ol&d mAE
=2 dirdeE g 7k i AHA SFee & HFsar 9o (Brill, 1985)
v A &5 2 (microbial pest-control agent)E-2 433 & Hol St} vAEF} o] &
g eSS Asoly A4S JAEH Baiss Ay FA AMES dode
A 71ss ZHal A AdeA AES F e s8S AYEskAY EH w4
EololA falg 4TS € F Ae JheAol A AH
W) stetzow dHE FFES AFdA Aol HA ol mAEEFH 2
o AAl 29 A7 ddEE 518 44" ool tiE A& B BHds e
AEZAE 1Y dart 7] ol mAEEeF ol &4 &40 mA= Sl H7tol
gt 7= YR EEC] /ML= JATHUSEPA, 1989). olg gt 7ol 7sd dukQl &5
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So ARYY2 27HH oS YRBL “TEstoicl & W7o AeA UT<E 17>

o]l YEES Bu AEIH AAZ dFow 1T BEER HAYE Ao F35

93, BF wigely Tl A Jh5A 2 23HQ Batel 9] BAHe Je
o = _

el
& 7(1990), 7Nyth(Agriculture Canada, 1993), FHAF(CEC, 1990)9), wAHE
(1992), OECD(1990) % ¥]=H(USEPA, 1989 ; USDA, 1990)2] 7|Folyt 2721 YERY
3tk 2y HZ EPACA e PIAES S7F Y] s AMF AlEA aefafor & 7551
of g FAHES AMZEo] FAAT FH W& T8 (recipient)} A ZE A E] ¢
Aot B vAE Y, ALFI Ao FAHE B o] gdd #3 FH, AR ==
Aot S WEA D okl TR APA Bed AR A3 WES Viesta o

& <F 8> Yeliieh. webs oo &7 fald Hrb A &
AE EPAIAM AR 7EE EHE AREAS F35G.

<3 II-7> w|= EPACA AAIgE LMO®| 9813 H7HAFY F8 118 84(1989)

I. SUMMARY OF TRIAL
Objective

Feasibility

Benefits and risk
Justification

II. GENETIC CHARACTERISTICS OF ORGANISMS (PARENT AND RECIPIENT)
Identification
> Taxonomic description
> Methods used for taxonomy
Genotype
° Characterization of genetic material : Chromosome, transposon, plasmid
Potential for gene transfer
o Capability of transduction, transformation, conjugation
° Evidence for exchange in nature
Phenotype
o Rationale for selection
° Anticipated changes in host
o Culture requirements, life cycle, habitat
° Pathogenicity data(type, virulence)
> Antibiotic resistance and production
° Survival and persistence data
> Control mechanisms : Natural agents, effective disinfectants

5) FHFEAEC)NAH st e GMOs SN H7F HES <HE 2> 5
Ex]o] qlth
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I INTRODUCTION OF GENETIC MATERIAL
How modified
° Source and function of inserted DNA
> Methods used for identifying, isolating and inserting the DNA
Vector
o ]dentification
° Site of gene insertion
> Method of introduction to host
o Characterization of inserted genes : Location, amount, stability, remaining vector DNA
Comparison of MPCA (microbial pest-control agent) with parent
o Laboratory data describing relative survival, persistence, multiplication, and dissemination

IV ENVIRONMENTAL CONSIDERATIONS (PARENT AND RECIPIENT)
Organism
° Habitat
e Survival factors: Microcosm data, environmental conditions favouring or adversely
affection survival and growth
° Data describing survival, replication, dissemination and potential for biological interaction
> Identification of specific potential adverse effects
Trial
> Conditions of trial
e Location
o Site characteristics: Probability of dissemination, description of target and non-target
population present
° Containment
° Procedures to be employed: Onsite containment procedures (physical, biological),
transportation procedures, employee training, security procedures
Monitoring
° Procedures to be employed: Description of techniques (discuss sensitivity and reliability)
Discuss available data on recovery, sensitivity and reliability of techniques with MPCA
and parent
Mitigation procedures
o Termination procedures
e Disposal procedures
> Disinfection procedures

adv

<3 II-8> "= EPACIA AAIG vz @39 H7HAE A7 2 LAY

I. Recipient organism characterization
Taxonomic identification

> Taxonomic description

> Methods used for taxonomy

[I. Subject organism characterization
> Taxonomies of the subject and donor microorganism
° Final construct
o Construct of the subject microorganism
° Properties of the subject microorganism
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II. Potential human health effects of the subject microorganism
o Pathogenicity of subject microorganism
° Toxicity and immunological effects of subject microorganism or its product

IV. Predicted environmental effects and fate of subject microorganism
o Ecological effect
- Pathogenicity, virulence or infectivity to mammals, fish, insects and other invertebrates,
and plants
° Survival and fate
- Habitat
- Environmental conditions favouring or adversely affecting survival and growth
- Data describing survival, replication, dissemination and potential for biological interaction

V. Predicted production volume, byproducts, use and consumer exposure
° Information on production volume
° Information on byproducts
o Use information and consumer exposure

VI. Predicted releases due to manufacturing of the subject microorganism, and worker and

consumer exposures to the subject microorganism

° Industrial sites controlled by the submit
- Operation description
- Occupational exposure
- Environmental release and disposal

° Industrial sites controlled by release
- Operation description
- Worker exposure / environmental release

VL. Information applicable to field tests of the subject microorganism
° Objectives
° Nature of the site
o Field test design
> On-site containment practices
o Application methods
o Termination and mitigation procedures
> Monitoring endpoints & procedures for isolating subject microorganism
° Sampling procedure
> Record keeping & reporting test results

* EPA(1997)
4.3. HYr}71&
7t o 22 7F EPAC HABES 37 w7] 8l AR/ AESA] EPACA] A3

I %
of weh AW s} ASF ARE TAZ EPAS] AEV} Wrhsh FPAtkE W] 9%

AE7F Aol o3 FrIAsE FHste] s7F AR5 243 2y il A& A
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44. J714 =}

S0 digh b o WHES A G Hrkeh sl A9 294 W E
7125 Fa U bAA Brre] B R4 GMO o] 4] dojdAE EE=
ojm s doZHE FAHA FH3| ] HsAES HUkste ol B8% #HRI ARE &
EHo® A THEI= Aolth oldd A Hrte 39AY SHAHYI FHo=
o] Fo1A = O oW FFo] US AIAE AL @ Lold + de AFai9t
A A s vHEo] @Rl HrF e A k] B Bl HAATL g
T8 <O¥ [I-3>3 22 Hr7t "AAE Tl o] FolXtH(Kappel, et al., 1997).

Environmentally _ Proceed
safe with release
Tolerable A
Safety assessment
Questions:
> What are the hazards?
What is the damage potential?
1. Impact recognition
2. Hazard and damage appraisal
3. Comparative appraisal
Intolerable Yes
. . Risk-benefit analysis
Redesign of strain . y
) < Questions:
Confinement measures —> . .
Imoact research Essential benefit?
P Acceptable risk?
No
v
Project Reject
termination release

<a¥ 13> FAAAZRYE A=A WEo s A} (Environmental-safety-assurance

methodology)

45. F7Hy & 9 A&

451. H7tohA AZF uAEe durFel EA

i
A
b
"
M
ALY
EX
o
il

T~8-7F (recipient)  MissouriT9 SF4 THOZHH
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rifampicin®} nalidixic acid®ll #3/4d-& YEFHATH(Compeau, et al., 1988). o] #F¢ &3
< Analytab productsE ©]-&3% ATCC 47319 A#}E EHZ Monsanto 3]Ale] o] 3]
Aol Pseudomonas fluorescens= & EJAH7F 1 F fatty acid methyl ester &2

(Thompson, et al., 1993b)S 53l P. chlororaphisZ 573 %1 3l, computerized numerical
taxonomy (MICRO-IS)}H-& &3l P. aureofaciens= FHFZH o2 FAHHIUY. o] dF=2
Y3 DNA 5150 &35t ©] 152 Pseudomonas rRNA & 1&F 1 WY 3%
DNA 4&I1F 9 stz ZEde] £3 DNA 4% 152 tE 2719 DNA %%1
& (Christensen, et al, 1994)3 22| AEolu A 7|3 #HAdEC] £IH UA &
o <3 11:9>. AZFE pseudomonadoll= Tn7R¥} Tn7L F7I¥HE Alolol] A<

° °

Z33t = plasmidE ©] &3t pseudomonad FAA| Al AU AL, AY A}
+ YAH O Z Phr promoterdl 93 7hEE = lacZY FAATE FirE o] ow, o] Az
& dFe AETH AL Z N ATHOECD, 199%).

45.2. AA o v X= 34 H7}

24
=2
=
N
rlr
o2
o%
flo
Hd
o

S

1 gk ARG #4lo] e AogE AZ4dy. &8+
(recipient)ol] W3t FHAAFE HW 3FF2 Pseudomonad FolA P. fluorescens?to] W
o] AAH AHAAIAN Z=EA EElEH Jdtk= T3 (Artenstein, et al, 1993; Neu,
1985; Bodey, et al., 1983; Moavyyedi, et al., 1994; Schuster, et al., 1994; Arsamit, 1993;
Berger, et al, 19959 <AE Fi Yok E3F AXF Pseudomonad HEH
10'CFU/mouseE A7, 574, 93tFAF 2 HAE ol T3t 28Y B¢ AS e
2 FAAES Ao AelM AEHEX S oAFRE ALY et Ag] Al
I FAFSE 37T oA AFARE ZASIATE o9l 2% Pseudomonad:= E. coli K-12
ZHRE FHE laczy FHA7F Y=ol B-galactosidase?} lactose permease”} 1A <]
Aol M FAH= Ao FF5 ZASIAH.

4. Ax% pseudomonad®] -87f(recipient) pseudomonad rRNA & 1&F Io
&3h= 3% DNA 4% 2§ T9 stz Zeldo] £33 DNA ZEagode 4=y

AAe] 7187 FTEol E2FE AA Foe= AR 2AE Fi Joh B3 xS
pseudomonad HF % (10'CFU/mouse)& A7, B4, 9354 2 SAE W FAE

of 28¢ &< FAE AR SAANFS & A HdAoY S Uy &ken,

o] Axs dF= 37CoAM Aol & HA FUt. o]efdll ddsittar & E. coli

K- 12258 FHE lkaZy FHAAEL AAY Aol  B-galactosidase®?} lactose
3

permeaseS TE3IF o Ao FFo] e AL ARHATH

N
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<3t II-9> Pseudomonad® AlF%E % &
Pro:l;tc)f:::na 1;{(1::; Original name clagsl;g:;tion Characteristics
Gamma 1 *P.aeruginosa Pseudomonas | type species; opportunistic pathogen
fluorescent supereluster, oxidase
*D. fluorescens positive, I.nostly ﬂuoresc§n’f,
saprophytic or opportunistic
pathogens
*P.chlororaphis
P.lundensis *P.chlororaphis| name reclassified
*P.putida
*P.tolasii mushroom pathogen
P.marginalis *P.fluorescens |name reclassified
P.aureofaciens *P.chlororaphis| name reclassified
*Pfragi some strains non-fluorescent
fluorescent, plant or mushroom
“Dsyringae path?gen. Pp. syringae and .
P.viridflava are oxidase-negative. P.
syringae comprises many pathovars
P.viridiflava
P.cichorii
P.agarici
P.asplenii
P.flavescens fluorescent
P.alcaligenes non-fluorescent
P.citronella
P.mendocina
P.oleovorans
P.pseudoalcaligenes
P.stuzeri
Stenotropho
Gamma v P.maltophila monas related to Xanthomonas
maltophilia
P. marina Delgya
marina
Beta m P.acidovorans Comamonas
P.terrigena
P.testosteroni
P qvenae Acidovorax facul.tatively autotrophic
species(hydrogen pseudomonad)
P.delafieldii
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Proteobacteria | rRNA . . Current . ..
Original name cpe Characteristics
subclass group classification

P. facials

facultatively autotrophic
P flava Hydrogenophaga |species(hydrogen
pseudomonad)

P.palleroni

P.pseudoflava

P.taenispiralis

P.saccharophila Pseudomonas

Alcaligenes

P.ruhlandii .
xylosoxidans

Beta I P.cepacia

P.caryophylli

P.gladioli

P.mallei

P.pickettii

P.pseudomallei

P.solancearum

. . Sphingomonas
Alpha v P.paucimobilis pungomo
paucimobilis
. Oligotropha
P.carboxidovorans & . P
carboxidovorans
. . Brevundimonas
P.vesicularis .
vesiculars
. Methylobacterium
P.mesophilica yoo "
mesophilicum
Chelatobacter
P.sp. L
heintzii
. Zavarzinia
P.compransoris .
compransoris
o Brevundimonas  |very distantly related to 1R
P.diminuta ..
diminuta group I
. . Brevundimonas
P.vesicularis .
vesiculars

* Compiled from Palleroni, 1992b and 1992c; Molin and Termstrom, 1986;
Yabuuchi, et al, 1995a and 1995b, and Hilderbrand, et al., 1994. The species
which are the focus of this document are indicated with an asterisk.

453. A v &4 9AH8 H7}
7 w8 dE A4 344 A3

&1 (recipient)o] 3 SAZAFES vl FeH7], oF, ¥ S 2 APBolE WFoe= 3
_]

stk WA wFerlel te A3 BUA AP EPAY GLP Wil wieh 289 &




FAEA A1Y-& EPASH APHA ol ulel 964]

Eia

o o

H

o et

ke

tlo]-

A2 EPA, ASTM

4= Y

—_
file)

LTI

P
T

2t

ot

Fg1.0m, xeo]

ﬁg I

P
T

?l.

Ho

14

T Mo, oFot EWFAME

——

;0E

=
el
70
o

‘WO

el

Hr

pu
o

N

o

Ho

—

el

0

.

Az FF A4 B

s

U HES 9%

(Janseset al., 1992), pectic enzyme 4 5 (Cuppels, et al., 1980) %
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o

Nd
mjn

oF

o]-g&-3stef Hufoll T
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=

4. AXE pseudomonad

17d& UYeEhHA %3tem, pectic enzyme®] A3} Fo) oo W3}

)

AR )

ol Mo FAAR Tl

z:;l_

21

Lactose ©]-&4J9] 7]°

BR

file)

Nd
i

of
=3

ol A ¢ pseudomonad®] F 2|

Eis

A

AE. Lactose ©]&A 7]

AN

2. $A7A

T3lE A AAMA false positive HESS U

-
i

=

3t pseudomonad

g ol

Lactose

w

Folut W

-
.

A 2% pseudomonad

4E.

To-
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9% HEERIEEC PRI ES EEN S AL EL LRI P
EAGEY) Aol clBalA @m 55 Be) MR Sob S5 Aol 2] A4S
E ngEe £3 2ASAY B9 A2F 1PE lactose 14T AYFH FT o

A A3 O e AFetA] B2 I oA Vsl Aer A, Folu 2
o] 2 A|PAME 48 (recipient) 2Tt H AEA= 22 ‘jr. T3 Az 79
A2 RS HAdE A Agxzdstel A 110 Al o= ksl en, 405 Fdd<=
HET F s AEZ Az 79 F7F FEsAT 0]9401] ANz vAYES I
FHH 7 Ee FHY FHA ol S AFEHA Fskown "ol Fo FEFAL A
Z9 g5l o3k sl BEHA &gkt

al. oke] HEAR) B AE

X APA EF v EFR AE pseudomonadE TS| fl5te] B mAE
3t rifampicin® nalidixic acid® A& F5F¢ DNA RFLP (restriction fragment
p g

length polymorphism)ﬁéEﬂ ZA AT e X 0 A AN Ho] VEEHo Q
=X ok ofl xR 78 AA £ & 54 vE3ls, AAY, oﬁlﬂ
g, Az dF9 AT 5% EF dH)el &2 VsHdR=A FFE 24T

AE. o9 WEAFY HIES HES 23 EF pseudomonad® rifampicin?
nalidixic acide] ™ AHZAo] Fow, EZ} pseudomonad® RFLP7} AEF
pseudomonad ¢t 2HE/do] it AE9t e AAA WHHol & Ve Utk HEFF okl X
T T8 AAS 2R & SAEEH vE3s, AW, SAAY, Axd 7579 A
U= B EGEH)E F VsEHo] A <9 14>
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<719 I[I-4> Field Plot /&%
AL B E

Al HrE Ao EPACA AFS Hxo HEvE AT o3t HAEE AXH
Monsanto At A&d AZF pseudomonad= <AA S} 7o sk falde] At
I geksta gl

46. Ao TF AEYA
2 Ade w3 EPAClA B9l HrbE WEo] s AREore T ALEEE

PsuedomonadS thAto. 2 3+ Aolt} o] 7]Ho| A A8+ Psuedomonad? &4l =7}
A7}, o] mYEL uTo] ARA oJwe YIS ENA B AolgtsE AR

et HEe] AABAES AR Qolh WHY a4 BAGED NFe S 7
Asha A4 Gow TN a4 Brlel U@ 1ES nese dE ge @

37 2 AoZ AR ET

g -uetol o=l A E Ein
FElyEtl = o] Az vA=o 49
Aol mhEETH, ol wWE ZieHl ZA
AHT2 vades A= e A2
2 ojn] ®Hixo] glom, o A
ol o] wFo I =UAl = A
Aol EAste A=Y FHA FHols2 "
ah

:?1:,"
o,
filo
EL
N
)
ol
ol
rr
n)
o
i
>
o2,
ol
o
N
do
ol
>

= AL E Holuy oMo mAE
2 ARdn. 53 mAE0Y FHA F£HolE
o Wt =24 ved F U7
3t¥ Psuedomonad<¢} U] A48
Al ZALeoF & ARgrolth o] & ¢
1= =l HAEY 7 2 Aol i 7|2 AF7F AP = ojof g

S
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5. 873438 mAdE

51. AHI AR A

: 2 3
As Fastr] A B2 =gE50] o|FolA Uk 53] HAES o83t FEs|A
EZS AETHCE AHst= bioremediation 7|&2 w-¢ wWEA TEst Aok @A)
bioremediation®l] AF&-E= WA ES T/ W TSt Pseudomonas, Mycobacterium,
Acinetobacter, Arthrobacter, Nocardia, Bacillus 5 ©] tHE A ZFo|t}.

o5 mAaZe o3 AEsHon R Afsd o9

©]% PAHs(Polycyclic aromatic hydrocarbon))= A % ol HAH o= Ff = o
J= R er, FrledY 2dddaY HA, A4, 2 5o 719 IdF=el o
F dfrEol A

PAH Structures

Pericondensed Catacondensed
Naphthalene Phenanthrene
CaqH12 C1oHs C14H10
es
A
Perylene Benzo[ghi]perylene Tetraphene Chrysene
CaoH12 Ca2H12 C1gH12 C1gH12
LI ‘
N ¢ C ]
Antanthrene Pentaphene Fentacene
Ca2H12 CooH1g CooH1g

<9 II-5> PAHS] +%

6) PAHsel &3t= Y% $38t=4 (4, 3-methylcholanthrene, benzopyrene)< 74= 3 &
FEAZ geiA U
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A2 LgYgE IR FRG Z7td E FaA 2 Agsie mE A A A
o] AFAIA L) 7 AxF Fbete FAoH, Ao R 3 o)

K
Tk olo Aty EGHE AJEARIE Qld] AFAIEZRE FREIE)7E 1=
o

=

b FEQdoR Qs AEAY IS Hx3e7] 95 PAHs 5 HalE A
T5o], A2 ARZANAE= PseudomonasE ©]83+ bioremediation Hr

=2 ATk 53] PAHs #3lE sty A2 AZHE Pseudomonass At
g BF B4 A= Al B ZFFolH, old mlmolA AAE EYU
PAHs bioremediationS 3l A& 5+ 3R AZTH Pseudomonase] 73 HsiA
7F AHIOE o 2ol A - AFFo RN, S48 A=Y Ha8B8rE HAE
A B 3z} g

At ATFE $18 AAE PAHs &3V ER] Pseudomonas fluorescens®] 574 2 H7}

=71, H7H|#HLS g 22U <i 11-10>.

<% II-10> 373438 v = Pseudomonad®] 54

i 8

B Pseudomonas fluorescens
% 7 o)Ak FAAAEF A nah’, sal, lux'(EBA), T 2IFS g
[¢] o

pUCD6239 1= 15kb lux transposon(Tn4331)5 < ©]-&3}

Hel

9 ) 2} 3 Hp
EAES o] pseudomonad @A ol A
1885 5 (PAH) 28 &
B7H EPA
8 )
kel = 718 1] Tennessee W 3}e] Environmental Biotechnology AllE]

’

")
»
0,
ro ot O on, T fob

i)
OEL O}lu

‘

I At AdS Bashr] faiM e oled B8 IT
olof Svl, olw] AAsE B A4 BARIAE 1
ARk s B7F A, 2) vAE LAEAY] AR FE IS

4, 3) Aeists 4, 4) A, 5) M= ARTE] e FEje] o]
AREARQL e 7p WrEA] 8T

8) W= Tennessee ™ 38te] Environmental Biotechnology Center®} Oak Ridge National
Laboratory7} @83t 32 A2 vl EZHN, 1995 %] v EPAC] AEF
A9 HAARE 2AR 2ASAT

9) gAAQL tetracyclinell e A &S e

= = =
Aol Faligh &axrt 2 = v by SH44G35)
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rlo
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Ao

¢t | ¥ EY/ 54 UAKHE

@ 4FA : = 2H/F0A9F 2F

53. Yr}171&F

B7} 92| x}7F EPAC FIMES &7F vt7] 93] AF AEA] EPAdA A3l T2 7IF
o Wl 43S 3o AE3I AEE ZAHE EPAY AEVF Bl EPAYE HE o o F
AE7F A 93 AR E FHsIS 37 AFE ARSI 28y 7 A= A
g 3o vE3 FHo] o LA V7S A a2 717 W REAEE AESES
StAY HEAHS 3l FIIAEE AEFSEE Q75 A} o)A A& EE A}
50| 7|3 FEely #H +H HES AEV JAG U 52 TS B L6

U= EPA= 3373ke wAd=e AEA B Al dig flsld @7taE 10

<Y 1-6>3 2ol 4w R FEste] AN 9]
1 GA= Zoto] onAE A W3k YsAS Frlst=, AEY guizre =
ol

-l =
Ao e EA, nAEY QBRG] MESH A5 e EA

CE )
Be g ARE 23 WA o9 2o AHYRE Bl sldel Avn B
SE zoe 984 B7ke) shAT B aRA R AR, ek faldo] o AHw

29419l =53 7HE AAIEHA "o
= $A0l A E rAEo|Y tAE Y B SHE gotete d4RdS

A A8}, microcosmS ©]&3te] Wl AWES ART o] B3 A|FL AAF T} o
=37t 23 YejAol itk AdE™ viA e GAQ 4G A=
= o3 9AQ 3EAE HYE)

10) 1994 5¢€0] 292 A 7/lZE  "The OECD Workshop on Industrial Products of
Modern Biotechnology; ©|A] &35 Aot
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Asl8 H7E A= 2o Fxo E4F7Y BAE = QSAR (Quantitative
Structure Activity Relationship)S #413t3, ## wAETS BHAY AEE g
EI P EY ARbEe] 543 HYde Ak, ZE et A EHE AES
F7tE2 AAste] g A58 As) 27 EHe Ee 783 AdARE AT

= A5

rpREE @A) sl e AAoAM e Alvd B

fo © 2
Lo

i,

shel MRS o] 88 ABAA AeA DA HE o] (benefi)? F7 A A
88 oRg AYSA "k oW St okF 27 Qe S mUHY

538, v5w Autteld @4 AgsL Y BAPRE A2 i AHA AN
37k 9AE 20 A8 AYsl we Aol <ay L7solth <1y L7l AA A9
BEA R ohle 2 9AM e7HE SANES FANCE ANGL Utk $4
Qura ol Slsl4 Bhsh AN M ARE FHSEH, FPY AR 54,

oo 54, 44714 EE dAHE BE, A8 54, AN/ FEL 4 BE 4

=
= (exposure) @} 31/ (hazard)oll #3+ 2 S sto; <19 1I-7 Decision
€8 F e AxRY Aol AREE te @

AASHA Fot

19411 @712 A 3ole $4d =52 vAEY £/ "W o3 2ol 27

e

o

(short-term test

O @ vzl o3 vidE SA/HEE A1E - EFFS 2
-HAA] A 2EHE A=A T AR (bioreactor)
540 glv AS 7 Ee Ho g SA4/HAMER AE
AR/ F8E Y gl B A, H, 20 Wi SA/AAEE AE

- FETAX

- 718} 4143} bioassay Al
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=3 #1314
e A&, DNA o 54 (M E-50]4 djAL
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.« 34 « 94 (4 E, DNA)
o AEN A F3F ASHE G YN, P) wZola
ojstsleta 1A
Br Bsiae
BeA TR Ry 72
Low
78 5 9
A 1 @A : @730 A AA AR o]F
Decision Box 2
1 GA AES ntg o=z 3 {54 s A
High
TS 2 @A FAVFHA A AA Low
e 1A Hlal F0 FFZA AE
A= e v AR/ /A =F A
o wF/A%Y A
o B3 E ATEA A 2w A
- AEAY 2 7E v}
- BolAtE WA (FEA
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AdE s a4
TEE T
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Open/Field Al 3
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FE&A 3449 FAW

252 o e

1 \

ZoA sppol W@ BQy  =WE DNAT BdA4H
ZNEE AN #HE AR S dodlerp
1L s Ae A= o | eHMe

2. 37

3. =42

in vitro AJg°] 831X X3 E4 d F8&A =

R WARE A%

ofH e — ] 1/

el g REy w22 Mgos @ A9 A9

4 A%

mysid EREIFTEEAE
WShA] oA g FETAX E E silverside
=2 = = j= J -
1} Genetox Genetox e 3 Fr =T

s A3

2
— fathead 2] o]
Z5F microtox
TAAA i =73 ceriodaphnids THE=E

<71¥ II-8> Bioremediation A&l tjdr AEjstz Ay 34
55. H7hHE& # 28
55.1. AHAFZ R e 3 EH 7}
@O AEA : Tennessee ™38t Environmental Biotechnology 4lE{11)
@ HIHEZ . ASAE ESY PAHs %
2} W& E Pseudomonas fluorescens HK 449

24 S4=EH7te AAstaa &y, o #rt

B2 345 AFOE 4U% F AL BHo

o,

12) 4 HPe HAFA=S AEFHez o|§d & e Uz EXE T34
2 zegdlS salicylate2 st FFZ S 2 pyruvate®t

of o3 AT 4+ Y3, Yy
lactate= 3 ==
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@ H7}71F : v|= EPA

1

=] L T o
o £F R 54 : Pseudomonas%H2 st = B 7o) 54 AEES VK &%
=
T

ol 9 g4 ol o5& B/HoR, HAE HE A4 48AZ A8
55 Fele gAE AR OERS 2 248 % 9

<] WA HAF AR 1A

ATt B4 pseudomonad= EY, 53] AE A W)
oA AAST o), 4% A4S AFeT 2Ade] 4% HAAE A
Bt =, P. fluorescens~= Pythium ultimatum¥} Rhizoctonia solaniZ 1<t =3}

(Hagedorn et al, 1990), ¥ sheath rotE &3t Sarocladium oryzae(Sakthivel and

N,
o [o
ok W Ho fr

Gnanamanickam, 1987), Panama banana wiltE %3l Fusarium oxysporum(Sivamani

and Gnanamanickam, 1988)%] &2 WA AZ A&, 2E HWATY o]fs Asl+=
ofuf A= W] st HE A 21ES FYA S iron-complexing siderophores$]
Aoz Qg A o|th(Palleroni, 1984). B34 pseudomonadse 37, 53] EYT Eo
&3] EAIS. GREH S 2 pseudomonadste EY gramT T o] #3S FAs
(Alexander, 1977). P. fluorescens®] - strainst 3+ 942 ARAA E=HH
(Palleroni, 1984), P. fluorescens= *%&, 1, §7, o179 Fd #H=

o] t}(Palleroni, 1984).

® €A (parent) B E2 EA : 82 w4
PAHs, A%t T5%, 718 77222 4AsA <

Ampicillinoll A&AS ztx Q= HKI vELS

A P. fluorescens HK9(¥™ 18H)
d MGPB) E¢gdA ZHHU
A AA = EalekAl X,

nah-, sal+). T3+ 57142

I
g
@

3 2FE<Q] salicylateE pyruvate®} lactateZ #HZF 23
HK9 WA &2 434S YelllA 2om, HEGAL|Z

Al ZESL Q1A

O
=

® AlFA(donor) WA ES EA : AFA wABEZFTS P. fluorescens strain 5RL
(pUTK21)Z nah”, sal, lux'(&34), TcWe FdFS X3t Uty o] F& E coli
strain HB101(pUCD623)3 P.f. strain 5R(pKA1)¢] filter mating®. 2 13l T = At}

pUCD62315)]] Q1= 15kb lux transposon(Tn4331)¢] pKA1%] nahGl6)(salicylate
hydroxylase) 32} A|ZtO 2 HE] 300bp oFefe] X AdE o= <& A sal
AE7F B850, AFA P. f SRL(PUTK21)S yzgals d3] 2 5= QA

13) Manufactured Gas Plant

14) FA A< tetracyclinel] g A&4ES YERAT

15) Pseudomonasﬁ’ﬂ/ﬂ FHEHA e A EE}/\U]EO] o},
16) nahG % *}+= sal operon?] 74 HA FH 2ol o},
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g3 webd 2 F7HHES] salicylateo] %4 ® tH(nah”, sal).

AEEFA g lux A= SlGAMT Vibrio fischeris strain MJ-12F8 -2 5 21
°oH, lux FAA= nahG %ﬂx},@r Foste] pKAL Zekar=d AdE AT, o9 22
542 QI3 PAHs 522 odd Ao HEshd, yEstxos F83 Yzegilo]
U salicylate®] #F== s /‘g%‘ﬂ”’é’* ol &dHAn. =, o] mAEY A=LFAHS
PAHs &3] %< 428 & ﬂ—t— T2 AEARE F8E F Jdd(ux)

FAAQ] HE Ao FH J -+ AHTn1721)2 Escherichia coli D10219 4] 2 =] A
oHTC) .

@ 32 AxFA vAEY A - A AxFE HAF vIBES Pseudomonas
fluoresces strain HK44(nah', sal’, lux, Tc", amp’ x&8 &) 2 53 & 5L AYx
At

1) Escherichia coli®} Vibrio fischeriZ5-H intergeneric DNAE X 3ghth.

2) % producty YZEHAS salicylateZ F83t7] 945 AL A2 E E 3o
3) #ZF product= salicylate”} A8t W& WEd + Ue 895 T3
4) H<T products  Escherichia coli2F-¥ 3|4H AdHo = @AZE  transposon,

Tnl721=F¥ tetracycline A& FHAE 23 AF} parent’} sensitived}H

tetracyclineol] &S Zt=tf.
55.2. ==%7}
A Axdd HF =L P.of HK44°1] N3k ==H7be QAN Y =5,
VE/AHEA A E e =F, Lysimeterol Ao HYF =F, FAHQ &4 dEH I

% =% 5 2 49A2 yHo] BAEY.

O AAGA : ARGA NN dPFHE =2 = 2o

A7F 21 : Oak Ridge National Labs

T 2EA F : <6 (2%/8A%F ud, 3ut/ )

d/d 27

A ko] B HZE . 7UFF 65x10° ~ 1.95x10° CFU/ <
Y == : 79% 9 810 CFU/ ¥

€ FE=EL 12497 AgHY AE 7ted AEE AAGT] st
7

of sietHos AT Aol BAM AFHe} Atk wepd, YA A= 7}
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T AEE XFT FE Ee T HE2 flE ALE EPAE d 53tk
I 2EAY EFE B =52 FEAGY ASH Y WA olF o 2AY
Atk ©l& NOISH A&5E nig

648CFU/m’ WM& d=5on 7d7re] =277H52k oF 810CFU/ Y9 &9 =&%
BAANZ Ao g =HAJY a5y o3 AaE AEA7 IFH SAHNA e A

2 o g3tozy Auo BIAAMgo] 2o Aow EPAE AEX h

@ 7FE/AEDA o] A= Oak Ridge National Lab &< Y-122 XA H A=
" AAIA of 2d FQF A E oA goln, LY AL v 2o

T vl JHe FLI ESF lysimetersoll= 7R E REE A=t Lysimeter T 3ty
yzg ﬂ(no HK44)7t 2ehstar, & stye= yxzgdl glo] HKME A 8o o]

58 UETE g g2 F lysimeterst HK449F Yz gals 2% I3 E i)

Z}+7} 9] ly31meters W duldoes L9 A I ES oF 2 yard3 Az B 1
A5 EYS AWE 3715 o] &3 HK44e} s &3d ESS ¥ygH, ol &
= A7) Mt Ede 22 S5 0 e B 94 9F 2 cubic
yards AEE lysimeterd] B2 £ TOA] LAHA RS EYGS 9o E=oh(eF 2 cubic
yards). =, F QLAHA B2 EFS Aleld edd Edo] 7o FErF HH, o=
lysimeterol] 9] EY¢3 E(lysimetersZF-E 9] JE M) AJg 7|5t vid == v+
ot ool wet AEH I

AEAes dFY =2 292 At BE 7153 P. fluorescens7} 2 H&g

NE ASE dS3ATE 53] lysimetersol A Pq—r A&
= A7 2AEE AW IE A7 D ootk sy lysimetersi—‘lj—Ei
Aol gt AEA= ol

S92 HBAAAA FLT Aolehn TR

= 3t
olo] EPAEL olF w=ZATE THE 814 WAARS AAst] WG A% wF 7
5490 B4 ¢S Aoz ARAUHGE BAAN IR A% F2)

@ Lysimeterdl A 9] ZHPFH =F : lysimeterd| X ZHAte] dSFH e =EHEE Uy
I 2o

- F 2EAR 12

- d/d 1042/ 5, 52/ Q)

17) 9744 A1ZAE hypochlorite(A|obH 24+ ) S HulA 2 AL AL #9+aan
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oo

4z o
o

__)l.l_rll

2 mAet HEF
5x10"~1.95x10° CFU/ ¥
O lysimeter & % &3l

F e 5o

al
1 6.

- Bounding est.

- &9 : 4x10%(potential dose rate)
1x10°(bounding estimate)
- FR 29 65x10°~1.8~10" CFU/ Y

&

PMN 7RAlo] that lysimetercdl A2l 2AFAA =& Hrte AEA7E AH 243 A=
7k obd, NOISH 17¢] ZHlat A5S wgo 2 sgivh weby frpdstd] tg =9
AE oy, AvtEgoz ZAxld tigt =& 92 Aoz JdEAY. a8y EPA

H o]zl Oak ridge national laboratoryll X F~3)& o % o]
o] ®elth
<3 I1I-11> PAHs &3l vlAES 374 W& 2 F9 gzt =4 =
) } } ] A A Q1
WwEux (WE dF| WEY (= A2 H] 31
dose rate
1.6x10° 1.1x10°
o PUIEA A EEAMELS 29
= bn= dose CFU/‘{E‘_ H ‘)4 CFU/]\’E]_ 0= q
lysimeter 210° lysimeter= EY &9
X
&7 loading 2} CFU/d =4 10 CFU/d |2 A2tk AAs 7] A
unloading - of d et
2.2x10" | ZAH A
) o} HH o) 2= oJo =] 3
HA | EYE AR CFU/Y |44, £9) d I g |- mdo] gl
o A3 H 7}

O +4 H7t: 34 7% #d9 s EAEE 1) Tndd3125-H ] H ETHo]
29 AT FHAH(tetA), 2) Tndd31 lux FRAZHE ] FAHQA d3F, 3) Yz



Atz 45 e A= AAHR)] 9 4) =5 ZTEPE pKAL1F transposon
Tn44319] segmentZF-EH o] A1 A<l F3F Folr.

Tndd312 7B 9] HEZRZA AP FAA ol e HAFoE YT
Aol Aol AL AL o8t Holo]A] & =3 %Z%]O]EE, EPA+ o]ol tjgt
7Fed S HAESIAY. 138y Tnd431 segmentoll Al - x}e] F2
BREslug JHEA AgAo] g2 MEAZ ALd 75

At

rlo J
ﬂ
=
ro
s
o
fru
2
AN
n

HKage 2] e $702] A9 %L%og
H29Y Aolgkm oS5 ol WA A
2, e 4229 lux #3849 Mol
g JPRe F Ao o guy] ol

g gAtEZ FAHE dAM
Z &%= bioremediationS Y3} o 2
B oA, W& ALY FIHEo] 70
PMN 7§Al& PAHsY 939
al7] 98 FAEJeH, 2 A A
Aol o) o]l &HEE B4F T
wet st i SHERY TR B = H
o 4 9enz oy s AeAe A2 oJHua EPAE HFT ZAASIAh

&

it
lo

L)

)

)

‘0,

o

o

to

ule

i

A

12

Lo,

At

oX,

d

1, ﬂp_l,
2,

I
s

&3 FZ2V|E pKA1Y transposon Tn44319] segmentZ H-E ] ZA|AHQ F3. =

4 AEe AN Bdd T3 EAe o A AHE A, FAo] Ay | &
5t7] olE & Aol FAH=TE she Aotk FEkAv|E pUTK21d AdE a4e A4
Ho g WA nah7 SepAv =o)X 49 fAMeTh ©& 3 7FA] o 2] salicylate o

Al A A @Al nahGe BZASE, ol lux +AAY AJo=z Qs 2dAs =AU
o ey &2 vAEe] FAAIZL sal FAAE 2SI Qo] salicylates A
T Atk wEg FAA AxzFE PMN ZRA o3 PAHsY #3le, Add oz Ay
g nah7 S22V =S Histe PAEA ] o3 B AAIA AATE FAE AoE o
SH AT (McClung, 1995; Sayre, 1995).

i
O

@ #F384 Aol B} . AEA AT R B FH4 249

r o)
re
(i
o
f
Ll
o,
N
=



rok

Azt FAR Aol 7hsAo]l Jom(Sayler, 1995), ©]= pUTK21Y 54 % nah7<
EoHeE 71 ESThav =kl FAMO RN BRI S, 2] Ao
pTUK21 =& Tn4431(lux’, Te") 2L tiA &l 2 7hs3ith

B Eg o] 23 22 A AFA F3A7 HAAZ FE&A 0 HolAlA TheA ol
Jom, ojgt e AP FHEHC] =AY w BAAH FE&A N FHstA &L
7b Aok RhHo] HEIRA FRAAE FAA Hold HEA WET oS AFEA

o
xotH, 23]y oA fF FAE&S st Mol EA A S WaAY F U
p

5=
rr
i
)
[>
=
i

o
UTK21 fr3xt= AdAel oln] EASEZ A A nah7ol A &
A== AG 2 7150 wl$ FAIE Aoz dFHAY welA pUTK219] §3AF H o)
of W FAHAN G TAA &S Aoz ZEHAY

® AA AMYBIE : PMNo] B QA AR ZA SHF FGY FROE v
o H7}sI%]

Ay AER S

A ZAAF wWAdAdd FdFE vIX= 849 Ps. fluorescens HK449] A 3A
Pseudomonas& 2} Escherichia coliv: FHEHE AMZ udste Aoz ‘?—:’-*E%Z:] 9\}31/},
lysimeter ZZo A 9] P. £ HK449F ¥k &7 W &3] {2 %

B AOZ AFHIJY ET lysimeter 2HS AZXE E
He(Egd) FHolBE, 5471 do2F FHE Y] To= UEE Jtsde A9 dl
Thal o] 3= AT

B. AW A FHAEY 7154 : AF7HA P. fluorescensoll &3+ YFHAFE T3 F
<, L24Y, FEF A4 ©
ollAe] P. £ HK44 strain
71&o] #th(Ballows, ed., 1991). 3
protease, elastase, hemolysin, phospholipase C(lecithinase), lipase 5 °]™, 53] elastase
9} lecithinase’} 7F3 23 g 853 ut. 281} oA 7R
gAY 3F7] F9e Had Ho] glo.

PMN9] <A ¥dAdE SAsH7] A & HyE 7E2 AL =EX4, HK447} 35~3
7C(EWAQ A2 37C)lA B4 = Ae7t = Aotk A
8t¥, PMN straine 20~30CoAM 7HE & F4shd 37CelN= 44T + il
(Sayler, 1995). WelA], ©] strain 1A 9] A 2o|Me HEL & o= HAAS U
B Qs AoE 4SHAh

=
=
N
(e
=
x
195}
(@)
)
3
w0
=
lo

flo



P. f FYO2 ¥ FY 7do] BuHA &k PMN straino] 37°C A
18] Aol wele AZarel ok

oX,
o
ol
ol
A
Yo
rob
)
=2
N
N
o
ol
ol
EE
s
r U
o
>
o
Lo
i)
%)
i
o

C. PMN 7§A19] A 27418 @ A9 straingl P. f HK44+= UZE=e grgdoz
o]-&3}o salicylateE AJ4Fetal, ©]E pyruvate®} lactateZ HE x
Me yzgdlo] TR, nAdEe] A Bad dEHEY &4 e
ok a2y Azre AFde) wet yzgdle ZAHT salicylates Z718HA HH o)e
2-oxo-4-pentencateZ [ATHTE AT lysimeter’} o] Yzgdle] FFo] AW

=

AE 7 RAY s 79 002 FadEn. mEkM dorEs 3 A9E v
nAES EAEtA] Form ARG 7184 Hddo® A fAde deod Thede
A9 gl Aoz dFHAU

D. FAEZ ¢ &A5A Ui AP : AESAFA W2 Pseudomonas FHE] AR
g fste ded 9

P &AL gentamicin®] ™, P. f. HK44+= o] FAZH] thalod w5

7SI tetracyclinedl = A &Ad o] A AT (Sayler, 1995). TSk A|EA}FE = parent strains

El
%0
o

©] ampicillin, rifampicin, streptomycin 5l A &gdo] JF& HAF
a8y ol FAEA  o]gd W&  aminoglycosides 7l

cephalosporins, chloramphenicol, gentamicin ¥} Pseudomonas spp.

OHH

o A
a X729

AMEA AHEEE FAEZQ] aminoglycosides AlF(amikacin, gentamicin, tobramycin),

il

ol

il
o

=

R

e

penicillins 75 (azlocillin, carbenicillin, mezocillin, pipercillin, ticarcillin)®] &8 Aol T
g N AR5 TFEojol & Aot
AEAg ofstd A5 HK44o S WA 95t Ao AotgaiuE
F(sodium hypochlorite) &(1.0625%)2. 2 10%, 30%, 147 AT JHo|th vAE
of xEofe] et W Ao oshy, HKMES Mot AytEgol e Wgd 2
uhs A 143}7\1 AestA Ead Aow AFHU
AEAORE HK44EFL> FAAJ] gentamycind L5AQ] XL UEFo| Fi3]

Qusime s N GRE HLH B4 A5

N

Pseudomonas fluorescens® 289 A3

59 49 &= 2351 Aske P

=
52 Ag 2ot wel nudgoy, dwnon Ty Fde Fuse FEE
Mg Ee Zow Ueuon ¥ ARE File =2 FRANED 394 9% B



SAE YEIY 7] A Pseudomonas F©] #|A

) =
=9 b [e)
Aoz dEA do. auy HdAdezZ d# R oW Pseudomonast colony 4, 7+

i

&2 Pseudomonas =L o] g3 I AFLA7E0o|t}

Kaiser, et al,(1982), 4.3x10°~2.0~10" cell/ml®] ©%¥3+ Pseudomonas spp.ol =24
rats= 71 8AA, HAY o SAS UYEA @skou, AFRS £ HAaE QIF ozt
AT AE S84 A8 5T controlsol|l A &5 22 Ve

Goodnow, et al,(1990) ratsel]l olol2F HENE Pseudomonas syringae 5

, BFFell 22135 SE T 13-143]18) T A AT ZAd B¥E oW A= T
EQX] ookt

Ps. aeruginosa®l ) o]x

Hud 52 d79 =

i
e
N
e
2,

AA AN H7t A5}

Pseudomonas fluorescens strain HK44(PMN P-95-1601)¢] thgt Q1A 314 H7lolA =
AaH ddE o 845 AT 27 AN s, 2 AR dE §F F
dolaL, /AAZE 8, T4, H 245 &FA7I=d B3 RE 54+ AR dud
HAFEL o 107 AA/m’ ook HK4del st | 548, H4 37T
A Z28 = 9lal lethicinase?} elastases®t #& GAE A <A o 27 o=
AAL & e THe EFeor It oo B2 54 o Ax YEluA Fow

B

= el S AgsHA =tk

Az A5 s ¥ 58S U2 22 Pseudomonas fluorescens strain HK44+=
Abe Z2AETL FAF oz Qe A% HsidS WESIAL UAA FUH. F, AE
NAE LubAQl Abgre] A2l 37T E£5F 4 {13l gentamycin sulfate$} sodium
hypochlorite Z=5A]ol] wj-$- W7talgeh A exzdwW A0 TS 79 Qe
Aoz yeyt=d, ole dAAE A ol WAde] yehd wEe FEI 9 7
A=o] EAsA 7] WEolth

AEHOZ PF. HK449 A A7 fslidel tist FodAdde SAZF BasRA &9

18) T ¥ FE+= mlE 800 cfu FE=HTh
19) 2E=x4 W (Temperature regulation mutation)©]&t PMN©o] F2& = Qe 25&
Asl= FHAbe] o8] WA T o] lethicinase®} elastasesES A2 4= A BS on|3h
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wagRstta 22 A,

rlo

17

ol

ormg QA

rﬁl‘

<)
@ AEA ANAEB7L P f HK44S AejA fsid Brbes AleA vdEd ddd
Aslg, FEA MAER BAE 984, PMN mAER #AE fsgdoz UHo &

= A,

A v BEF AEE 9]

AFA AES FEE S =8 FAARA lux9 te'e] A3l8S ZAEATH
13

Al Vibrio ﬁscheri20) HE de Ao Z ) teleost
7

0
ok
40,

N

I:ET‘:_ vl J_zl/\c-)] o]

A Aol Jouy V. fischeri<
(Baumann et al., 1984).
Transposon Tn17219] &5+ =
A @oj Fojy, wutd ZTtav =9 FRxE HAAI #ddE & fF3AY] =Y
o

& W1 39 S50 A,

Escherichia coli®l|

o =5 At

TEA v AER BEE A

AZEH AFol ot F=8A wAELS P fluorescens Biovar IEZ E7]Eo] oy,
EPA= F&A7} P. chlororaphis®] 724 54T X3ste AS A3 wetra F
£ v AE] digk AeA sl H7b= P. fluorescens Biovar €} P. chlororaphisell
e 2zt 3= Qi

A. P. fluorescens Biovar II

1. A& st 4F : FBA pseudomonadst AAA] de] FEH gloH,

B M2 ol Sl WEAV(saprophytes)olth. R AR 34

pseudomonads® Th¥E 229 ZdAA B AE BAdTS JAst= A=A kA
2 o]&H7|E gtk

gH P. fluorescens®] 8 FT& AEA WATol®, 53] oxidase-positive B4

20) International Journal of Systematic Nacteriology®l 2J3}H V. (fischeri&
Photobacterium fischeriZ A EF3FA T 2R 5 A S 1} (Meighen, 1994), EPAE ©] H7}A
of #AAMNX = V. fischerig AH&3I712 2 3sIA
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Pseudomonads= B, T 5o BS 4= Fij¥e Loty a2y A=A
s dodle HYAd vAd=d Yl vd=de] RS WA gth(Misaghi
and Dommdelinger, 1983). F3j¥ Ad5%H-& UEY = potato tube maceration Al 3
o] e} o= A o] H»E HEolM FHHe 4o F e TYE AdHE Y
EP Al el A g ekgk W2 oby th(Misaghi and Donndelinger, 1983).

Pseudomonads®] F-3H-& v &E9] pectolytic EAH FAYE Aoz dHF oY,
Ho AFoME ole =7 AdddEArE aF A4 €L ez HuHRly =
pectolytic &4& Ho|= 74 strain®] 47%%F°] potato diskel 4]
et al., 1992)

+d HE 93t P. fluorescens Biovar 7} $F3H(Wright and Hale, 1992), &2}
(Turner and Van Alfen, 1983), 2.2 Z2|(Canaday et al., 1991) 35 (Miller, 1980), =]
718 (Janse et al, 1992), 5= w3 (Choi and Han, 1989), }2d(Hunter and Cigna,
1981), Leucaena leucocephala(Lenne et al., 1981)% F- & Lo BATIS ¢ F+ A
o,

Tt P. fluorescens Biovar Il Dieffenbachia amoena®] 1% (Scortichini, 1994)% <
o] wlE¥(Ohta et al, 1976)% € Alwolth. &GEHA &2 <o A =™, P
fluorescens Biovar I+ annual sowthistle, common groundsel, beggar-ticksE X%t %
A7) Rzo] WUAS LEPATK(Tsuchiya et al, 1982). £48 o] el =W, o =
A3t strain smooth hawksbeard, hemistepta, worm-wood, annual fleabane, hairy
galinsoga, corn speedwell, common lespedeza, %= milkvetch, shepherd’s purse,

mouse-ear chickweed, common chickweed, small-leaf sowbane, white goosefoot,
blue-eyed grassE T3 thE B2 Fxo HAAHS YeEAH(Tsuchiya et al., 1982).

. fluorescense & M E FEFS YEUH<=H o7

HAE RO =, P. fluorescense

dAdFe g AdFH At (Miyasaki et al.

Jo
e
2

ry

ZFoje} Anguilla vulgarisoll A &84 PS5
19849 A1 183k Andre et al., 1970). =3+ J o] o] {F(Miyazaki et al., 19844 <l

Bullock et al., 1970; Siose et al., 1974), ®}©]F(Seriola quinqueradiata)ollA] Zt7z} =&
S fFEshe Ao =2 HAEA S M (Miyazaki et al., 198404 183+ Kusuda, 1980), ©]
22 P. fluorescens®] WG @uld iy 84 @0 F A% Ao B AT
(Miyazaki et al., 1984l 4] <183 Bullock et al., 1970). $+H Miyazaki et al.(1984)%]
TZATe o3t tilapiaol Al YERE TS M= focal necrosis, abscessess, 5o}g3 2
2 Az g2 Fdo] AAAHAY. o9k 2] P. fluorescens= 17 WUAHSEZ AFHY,

i

=
2 =9l P. cluorescense= B3 oF HUAo|gr] BHihe @& 2240 7%}

~

op

o o

4m££-ﬂ

2
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we 22 FRAA o Fel AEHE 7134 BATOZ ehukrhBullock, 1964)

S o] W AxAe] oJsbd, P. fluorescens®] FF AELS 1mle] 10°CFU/ml
B3 #4459 A& F9 10%7F Apdste Ao g vest 2
HY L AFNA P. fluorescense] ©HE Al WYl YERNA 2 HH(Lin et al,

3. 71k 9% : W&l Al Biovar IS X33+ Psychrotrophic P. fluorescens~= -,
1

S5F, olF9 gubEel By A olti(Palleroni, 1984; Parris et al., 1983). HE3F+ P.

chlroraphis®} P. aureofaciens® Rt o}U e} P. fluorescens Biovar I ~IV JA| F7F9o FIj
Aoz dHA JH(Molin and Ternstorm, 1986). W& Pseudomonads &< HFIf
H o7 AR WE scombroid H/43 #HAE histamines Aibet=d] BAgH a4
histamine decarboxylaseE 7}A3l 1t (Ryser et al., 1984).

B. Psuedomonas chlororaphis

A F7h A WEE P. chlororaphisoll Wg =dZALE 3 A} o] Fo WAL e 54
o 3t e AFAdE glio webA chlororaphis®] =4 A9 gl AS=E
o = A

@ PMN WA= B8 )7

A A ARG 0 PMN PIAESQ] HK4+= A tetracyclineo] A3}/do] S+ tef
TS st low, @M v vAER FA AJAY FRAATE delHe
AL Aoz & EAE 28 F Ank T FAA Aol HrE Aio] ostd
te'FAA7E SF A e FAERE HojE JheAS B AR A SHIUH.

B. ¢ AR & 71d WS . ZE PHAs 33 E0] dFoZ PMN FIAES AP
Aol SFUEZ nah 449 14 WAL WS BeEAA @ath Ay @A B
ard wpel ofshd, HK44°14 nah FAA= UYZERlI 3ring PAH 3=
phenanthrene, 121l anthracenes Y + Ue ELE IF=3stta d8iAd Ao

(Sanseverino et al., 1993).

C. €8AA & EG/SA4 tARE - AlEAd 2w Ao ALS-H

239 29" EY(manufactured gas plant site soil)S AFE-3I7]12 o, o= Hl

fr
m
o2
flo
N
N
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e
o

o )
& Aoz F

o2

dl, Y=g, phenenthrene®] 2% coal tar #H7]E 59 AES
Eh(Bouwer et al., 1994).

oAe] ol EFHE #H71=H substituted ring SIFES EX= A FHHEY 4
= of"A s, = & AE/UA FEC] =4S YEE B9 A dE
W, 24-DCP= WFE EFNA Al osto] A ZlEH= AR Holuy
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Agste]l okdA FHe] #HEE EPAS Vlte % 2 ZAEAH(Office of
Pesticides and Toxic Substances: OPTS), =/J& & I} (Office of Toxic Substances: OTS),
& kA & 7 (Office of Pesticide Program: OPP), A7 - 71¢ 3} (Office of Research and
Development: ~ ORD), A%t} A}E 9]¢ 3] (Biotechnology ~ Science  Advisory
Committee: BSAC), ™8 3 8t} 9] ¥ 3] (Biotechnology Advisory Committee: BAC)E ©]
g2 2 993+ CERCLA, CWA, FIFRA, RCRAS} TSCAS} U3 o] AAF]
ATk <9 IV-3>

2.

, . — CERCLA
A stAE 94 3] EPA —i- CWA
L- RCRA
| | |
T ZA4EET =4 =4 & oFA 8 7} AT - TR
(OPIS) (OTS) (OPP) (ORD)

1 1

TSCA FIFRA

<T¥ IV-3> AR Eeddy Fro) 33 v 4R35 3 A4 74T dEy
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T 2 SAEAY. AYFTIAEALS (Biotechnology Advisory Committee: BAC)E

of A2 Axd7eS ol&st AAHe AFHA, olE Tt BAHE FAA
iy

ol

SAYT. YRS SO A AR w4

B
stof &3 A BrEA ol Edkh= AAME Aldsta o

Fol viste] EPAS) AWML A Atk BSCAE B el 2919852 TAH o]
glov], Z47he] 2998 OTS % OPPAIA ANHE Y B71e »¥¥E HP=s

™ 0TS} OPPZHY EAE 23ty €S F=3ta Ao 3 BSCAE HE/IER
s
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S Hst= o 910, NEPASY Frsto] o5 F3stal St

FAAA S 7IEe] FPEok &8 #g e AFES USDACA AU U=
2 ofyth SAEY AP AR, AEE FE Fo AHE, WAl AR ol #HT
T2 d79 4 wEk EPA < FDA A qlo] AsHT 7|EAT ol &4
Hojx= NIH/RAC (FAAAZE AE993]: Recombinant DNA  Advisory
Committee) 9] 7 B o] FFH o

Aty A FrRe #™ESe USDAE o Mo 717, § Fdd+4a
(Agricultural Research Service: ARS), 23#<tHA A4 (Food Safety and Inspection
Service: FSIS), APHIS, &4He A1 4 (Agricultural Marketing Service: AMS), A|*=}
X =Y A4 (Cooperative State Research Service Extension Service: CSRSES), = H &4t
EAY R #2 (National Agricultural Library: NAL), 9 <374 (Forest Service: FS) ¥ &
=7 A A4 (Economic Research Service: ERS)E 93t UTh FAAAZH 7<= o]
€& 2 AT #HESE USDAY A3 s T3] (Committee  on
Biotechnology in Agriculture: CBA)= Sk AAIEH 97 71759 9oz F45 o 3
. CBA= ZxAolal szl Aol A+7t A4 HAEA A= M=
5 stofof ghe 5o r st gl

19873 FHAAES 7IeS ol&ste AT A8AS =°]7] #l8ke USDA 2tst 7]
TE9 AHASZA dxE F T UAEE FAEETEEH (Office of Agricultural
Biotechnology: OAB)E &% X#(Deputy Secretary of Agriculture: DSA) & &7 52
Ads AT £33, OAB= GMOse| 273 ddo] mE d82Ql ddxdA 9 N of
okl Bdst= A5 FHAT7I7] skl B714Q) RaME B3betar 0t (Purchase

& Barbeito, 1990).

P

oy

o
juies
-
o

>=J:c“

1_,

Nz

USDAY] #da AMxzd7«9 s FHsH7] fste ddd He I FxH
(Federal Noxious Weed Act), %5775 (Federal Meat Inspection Act), A% 2l&

WA (Federal Plant Pest Act), A& A (Federal Seed Act), f+71& %™ (Organic
Act), 21 =AY (Plant Quarantine Act), 21 =% 35X & (Plant Variety Protection Act),
SAHEAH R (Poultry Products Information Act), &7 9% (Animal Quarantine

Status; AQS)°|th <3t IV-2>.

TdATFE TR BE VT SoAM P 2deA AR 71Es o8-8t
AFEFS FHFsm Uk 53] o] 7B ‘FAFAAAZTAE Y D3] (Agricultural
Biotechnology Recombinant DNA Advisory Committee: ABRAC)'E FA3%tal o &
HEOFANA AFEHAAY MEHE B 34 AxF7eS ol &sts A7 ¢dAd #
ol B AFARS ATt ATALe #3 AHES FFetaL Uk £33 ARSE
o

1
AAN 2T 71%S ol g3 AFRopl B FRANAE AT Yok,

rir
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<E V2> RTINS Fud) A )T TR BAATF R

TAT CRE = ey

-5 A4 (Agricultural - SHAE TR L 3 - =" (Federal
Research Service) (Committee on Noxious Weed Act)

- AFEFAAE A Q4 (Food Biotechnology in - A7 A5 (Federal
Safety and Inspection Agriculture: CBA) Meat Inspection Act).
Service) - TQAAEFEH (Office of|- AFAEH YA (Federal

- -2 EHA Y92 (Animal and | Agricultural Plant Pest Act).

Plant Health Inspection Biotechnology: OAB): - AUF A (Federal Seed
Service) S A A &4 Act).

- A ARATA - 715 2% (Organic Act)
(Agricultural Marketing - AEd9Y (Plant
Service) Quarantine Act).

- AAAFHAT L - AEFFTHIZY (Plant
(Co-operative State Variety Protection Act).
Research Service Extension - SAEAEY (Poultry
Service) Products Information Act)

- THEEAL R AL - FE49Y (Animal
(National Agricultural Quarantine Status)
Library)

- Y4 A4 (Forest Service)

-5 &7 A A4 (Agricultural
Economic Research
Service)

T - AEHYL (APHIS). ta3 22 oYd 7152 z2a o 3A, USDAY FHdx}
A)
=

AZF 7142 ol st AFRoplM AHgsT dE BE FAANZGA 23

aRHez FPstr] st HArol AW, A= H FBERIT
(Biotechnology, Biological and Environmental Protection Division: BBEPD)< 4143l n}
th. BBEPD= #FAAAMES 7&S ol&ste d7deEd #% HAEE E938ia At
E41, GMOse] ZZAgd #H3 ] 2 EH 9 (Plant Quarantine Act: PQA)Z} A2
=W YA Y (Federal Plant Pest Act: FPPA)Y 7]Foll 93t FHAAANZTAY £ 43

AESt Atk AA, A& R AEdd o3 HAHE, & FH TE T YAHE,
R FRAAAZGA A T AYENAE TPt ZE HE B =9

=

)
AAQE A HeNE Ao 5 gt FAH BE B W

=
fo
Mo
of
N
N
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& TrAskL v YA, APHISE #FAAANZEAY S48Es 23 A4z
7] 9] $gEokd] EPA ¥ FDAS Folstn AHAESE 7 2

718t FAEAIGATFA (Agricultural Marketing Service: AMS), A|WARXF=H A
(Cooperative State Research Service Extension Service: CSRSES), = &AHEA LR
(National Agricultural Library: NAL), 93724 (Forest Service: FS), & il
(Agricultural Economic Research Service: ERS) 5©¢| d¥Ho] oy ol&
o 23 vy

U

ot B~ b b

ik

o AF 9 9%EFF(Food and Drug Administration: FDA)

FAAANZZASY B3 =d #3F Foke HAFA For, A5, ooF 9
¥ W (Food, Drug, and Cosmetic Act: FDCA)#} &% 1A ¥ (Public Health Service Act:
PHSA)d| 7]Este] FAXAZTA AFH FFY dHAFS grsta ot

2 JErsA A D AP I 733y 9 A3 (Office of Science and Technology
Policy: OSTP)

#7874 A 7}(Office of Science and Technology Policy: OSTP)= W& A &7|F 2
ARFete) AL Huals] AR 4o FAS Ao AdH

BYEd WE A BF 74 AR

4 e goE 24se VveE AHE diF
TAY3Q AEEst H#EHHLU3]  (Biotechnology Science Coordinating
Committee: BSCC)= OSTPY| A|gtel] &sted tisd AE772 AW ok 29
of &3 AIE HESH] k] HEE AYX HEE AEsd3Folth BSCCY 494
3Ql AAHE} - 8- AATIEe] FHAE 93] (Committee of Federal Coordinating
Council for Science, Engineering and Technology: CFCCSET)ol A XAl =94 2] g

ANE L Ee B 24 QU8 de 2 FHWHe mASD ok o] 2914
3]= USDA, EPA, FDA, NIH, = 3338} @ (National Science Foundation: NSF)¢] %9
AAFGIHoR T Atk AT HEHE AR AAS AP, Y B
71#e] wsto] Bdst= AA B ARVB7Ye 24 Ee 249 AV e FEe
ARSI o5 A d|d e EAXY Ad4ds 2 H.
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21.2. A K3 HIHAA

71&% whel Lol EPAE Azt % - A% Wudel gl fHA AxTE mAT

(Genetically engineered microorganisms: GEMs)®] $7 ¢ajd 715 ©3stal Atk
USDAE= ARG AZA 0 o3 S4HH7E9 24 3 & - H=HdAd =4 2 A

=
FZFH B AZS TRFE FAAA REES 9T SR AN A

Lo
s
ol
o,
o
N
=

T EPA USDA FDA
ol7F ¥ Z.AE9-LMO ¥ LMOZRE AARE A=
NZE AEZZoZT
ook (BolXo A= I Agre AL orEw =

lE )=]
LMO2] &7 WE|-017ke] A A g o] g HE= %-*4%94;
Al St Ao &3 LMOY o] &

QEY AAA A%, AZE TEOFES MM, HAS ALE o] Bato] EPA,
W3 [USDA, FDASES] @] 458 2% oI5 497174 #7147 23HOSTP)
7t Au gt s 98 BACe] AL o] AHSES ok

TE AAANGARA T BANNAL B A A A7l FHL
2 otk webA @Al v EPASY) FAAWMRAEAY el WAk AAE AR

EPASI A LMOS] 73984 Hr7te 582 IOTS), 54A G (OPP) 27 oA =
Ao Aldsta ot LMOY FF % A w o] & Hrishe FEHF B2
Tt 9 54E5AIOPIS)AAME 7] 0TS OPPolA A== LMOS| 73 984434

4
b

He Agsta vk AN LMOS) FF B AFo] 14 ool el 8o
B dFoldA A A LA He EPAS A A7 A FIEAES 9]
(BAQ)Al A ©]& %4 -F A3t (USEPA, 1993) <19 IV-4>.
EPA AT F AT Y3 (BAC)
I I
%:91]: E\J E/\‘]UX]j'q, OTS l-:o]:ﬁ]ﬁjr,]. OPP
%/‘3%@_-‘7}'01315) = o= = ( ) o 1 = ( )

<29 IV-4> EPAS] LMOY| SA4 i H 7t @371+
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o E LMO9| &49sid Hrbdztel A3 7 Fe @@l 2 2y
AR oldols AT - Aol e AEVH] gAS Fasta
ALS) A @]l =S AF ©lF BACOA st 2T +

b ooditol tig A=A, AlEed ARAAA A=
g o] &3 Hof Utk =, LMOY| #AWEo &3 HF
1 )lélb‘r ol & 2437 fstd HE7ke] oS AW Farsta o

EPACIA &3eta e SFANAd HAHEZ] FAAHMIYEA = TSCA(Toxic
Substances Control Act)®} FIFRA(Federal Insecticide, Fungicide, and Rodenticide Act,
Reanlp - BewlbR - &R gt AlE) ol olste] flsiAde] HFrhEa o

&& EPAS] TSCA®IM 8798140 Fsn 9 fHAANGARA FFolth
ool i Hrhe OTselA Bl k.
]
- ]
N EEECRER

¢

EPAS] FIFRAS|A 4930 HrlE 1 9 SAANHINEANE nAPE kg o g
AFE-Slal 9= LMOO|H. o] th3dk H7l= OPPolA ©3dstar St

TSCAS} FIFRA A& USDA, FDA 5olA tF3 &= o
= R AR ofy st

- AdHoZ EXete HAE
J%[H (intergenric) A} H & A=A

o
£2)
o
flo
ox
il
__>|’1_'44
2
=
:‘?LL
>

- Aol & gotEAY - A} (coding regulatory region)7} EZEFE A e &3F 9]
dom FEdE A2 HIAAEA

- AT - NEE R HAE AFAA AMESaLAL e A

- T8 AWAFIIH oA Aol HIE freld A

EPAE= AE¥ 43 A8 diste] 90 ool ARE HESIL H7tsto

11t
oo
N
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FAEE AWl SHAT AT <1 V5> EPAIA HAFAGAGE 230}
(= 7] A tF 2ol TEE & Utk AA, A7 AJMHEE 7] LMO9
AANE Wilee HEARE 2T & Uk B4, AN ADAYL $AF 5 3
o AR, ARAFe] WAe eTE 2hoE AW Y & ok dA, Bl
AEAANE 278 5 AT oA, BRES ot ol 876 w2 gAAol Qe A
st AQAYE ISR B+ AT
208 A %
(= 07];) vaston| | ameann | | 22| | qaman
e EPA 333} ol & S A=Y il o] ] z}ol| A
b EPA S s g | |amsera x| |92 FE | 5w
%‘T/]-Oﬂ /1\_]_%] fade) I =TT DL = =) 7‘—3:]_;%] [e)
BE =

A A=

NANFE SR

A e A% |ama  age

oz AFeA| |[H8A wFol

sy = o| |2 AL o=

W, ol2 24| [BACel W o

AEe AW (=%

of TH%

MZL FAA HIBEAE B8N A8 = FdsstA o)z 909 ool EPA
of FRajoF gt o|w EPAE T FUHA HAS 9 AERE J5Io

- AA, TSCA FH=o| A= U=

- B4, 9" BFHo g Fa JE AW s

Mg Ee] AsF FBS ek & destelnt

LMO9] &3 Ee] e ARE
TEY A7 8 JEE EPAYANE AFAFAEE 7IH)lA a8t o o
TAEES LMOY MEAH(E= 7ok B7EaE3t 45 gl stel A4
ZA 80 dside = EPA(1999)9) AHE<] “Point to Consider”ol A% Algo
o] At} (EPA, 1999).

durH o2 EPATF /WEA(ZI®)AA &8s AEe o

AA, LMO ¢} £ #3 Azejth. LMO 9 248+
A A7E glejob @tk &, AAYEANN FHFEES
(wildtype) LMOE T3 § & WHIMOE FAT + e 553

of AEs 2Asa As)ol Basty, dUHEE ol&d oKFH LMOY FEI

Lo

Lo
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27} ARsofo} g,

A, SR WA I baFel AAFAAAA TAFE WIAE sioral

o oole] Wad ARE PPl Ak APHA FuEA Ted Aust aTAt O

FYF 4 L AEo] BUSE el 38 SHo] sefrlolo} Ak @ LMOES A

Bl EQdozA TE Fol Aue] M & A IS sefstelor @) (o, 4
= i) 2] ol stol 4] ).

=
e N

a
(@)
o}
(@)
&
o
=
=}
K>
=
r-l
rQL‘
>4

A, e A=A B
(non-target) M=ol 71
3]

A, &4 B &

oA, fAATE dold = e bed AEAY FF L dold &
FREl, 2F )5 24 Aol

o34, LMOSE opgEol AAAeANA AZ 2 WU F9 A99e 74

« i7NA Y

%o

et

P
T

AFA, IMO7E AAH AR f44 AxF71%Ee) Bgo] ARHoR 71&8 Aol

AG A, FAA7E LMO w3t Wyoz zﬂ&?} T =YFHAE=7t (insertion,
deletion T+ rearrangement; 4%, 2HAl == AHlE 5)9F LMOY FRALA A 2d
HEe 54" AR fx 2 Al #3 A= ]‘jr.ﬂ std, 7159 &4 2 24
o] wmeto] glojeof Stal, FHAe] FET] wWE B Xﬂ?lﬁioﬂ gk FHAA A=

(restriction enzyme genetic map)oll #3+ At57F A= A o] nigZ ot
ol&A, =dE FAAY 2H7)eHE(regulatory region) ¥ FHA} HHHE =2

& W2 2 4o B Aol
5}

= 3 X
i) AT d HEA Y Iutygz &g
iil) A4S HAAlste AY
iv) AR AP FHg, A, BRG] 93] 5L T3 A Qo] AR
v) Ao A9 FE 9 AE EXF 2 AYH 7E
vi) et (e, e HlE F)o] A 2188 A, AEseEY &
vii) 3}8h=¢] A2

viii) A8} e Aol AeAel MAE Exzel v

) AEAGAN Ao AYSHE A9 Hol, AFTEE, F-HE Fol
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2 AeA g

)A

AR
wK
Fo

AN

ox

+

B

o
S

AN

il

Al717]1 98ted &FF  (carrier FE

o, LMO®} %59 HlE&(FA,

xi) dgo] ==

dFHA, LMO

)

ol&&

=
=)

formula)

)

a3

)

Fas o WA FAHge =

°

92

A

=

=

(FA,

I LMO

o

R

°

o Aol

=
[¢}

wAEe] 3
AR, olEHos B

lox]
=

)

o

- =4 24, A9 &7 (exemption request)©] Tt}

- ASA, 1%Z(certification) T4 o] T},

EPA2] LMOY

14 Ang de Bl o

9|

2] &7 4

Z

A

AL A

L
T

EPA A

gt HE

= 24 23

-
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g HEZ aFd=e A=H 7\1%9] W&ol wet HE AEME
ZIAZIA Yo, drkA o T v Fe ot AFUpt HEIFY EFHETH
- o3 A| (Recipient), =A|(Mother organism), -rrﬁx}% A ¥t A EA|(Donor) 529 A
EA49] WA g2l (taxonomic identification)
- P EA (Construct analysis) : FHA FZAZAA S AFH FHAe kA

(Stability)

- A 7Y AE H7F (Human Health Hazard Assessment)
- AE 2 9938 H7} (Ecological Hazard Assessment)

- 384 Eil (Engineering Report - Worker Exposure)

ot ol

7 =% (Environmental Exposure)

LMOSY 2749l %E 7= LMO 2 1 AFY Uit AHFAFo AAE FHE=E
“LMO7F &7 EdE o2 Szt HAT = A=7F 27 F 7@ A ol faiA

LAY S=7F 270l e F7EA] 712 QD AR wE LMO9 FAWE Uid 37t o -
F71 439 5, LMO % 1 AFel wet Brirlee] @ekxa, 747l & LMoY &
73 913123 B 71 A 1 Al F7HA 712 ARSI 1ty LMOY A=Y S S

I,—:
AZAEE 5 AES 5 LMOY &4 <o] #3 oS5 24st= Aotk

EPAAA = A=A T/ wet 2 544EZH(Office of Toxic Substances: OTS),
5 b A 8 3}(Office of Pesticide Program: OPP)olX EPA°] Hey® FAAHPYEA
dlde BWrhstar vk OTSelA = EPAC FHad fsld B7F AEHY FolA #A

ThS AL B AAAHIBEAE HAoE st v 19970 %] OTS7t <+
Aok Qe A W) AdE <k V-4>sh 2T OPPIIN AT Sl dhake
AEFFoR A83A e FAAAIAEAY A4 FH7HE @3t Uth
OPPolA AAtstal e WS PAETSSE AFEFIA st FHAAHI B =AY 93]

4 BE FPatn Aok

]

m{n

=)

]
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<& IV-4> OTSol A Aldstar e FAAPAE A=A 94 B7F A

==K CERES A=A
Pseudomonas fluorescens naphthalene degradation | bioremediation of PAHs
Pseudomonas fluorescens lux gene monitoring
Pseudomonas putida PCB degradation bioremediation
Alcaligens eutropus " "
Pseudomonas putida lux gene TNT detection
Pseudomonas putida gfp gene

E4EARS SEid B 2EU9e 19879 o] F HAate] 2000 1€ AR 9ol
ol2x Atk 19909 FRAI= &, AE, PAEEZF(taxonomy), WHAE
(microbiology), A& & (molecular biology), 2AEWE|(plant pathology), &%
(entomology), A 3}8}H(biochemistry), B}o] & 2 (virology), & Al A 2] (statistics), W, A=, 3
(consulting), 21 E-FF(plant geneticist), U HH8}(geneticist  general), &3}
(agronomy), % 38l(epidermiology), A/ (W&, ), A, g, HAs, 54T
(toxicology), A Ell 8F(ecology; plant, microbes etc) &oFe] HA&F7F oF 25~30% HZ=7F 9
Mg BIMMFE AAeIReH, A9 Heid HIHE AT - NEste dFEHol &
A3 19959 o] F5-E = LMO9 {8149 H7bell &3k A7 - /S §lofaL, 19999
108 dAE LMO9 934 H7HAEE AAlske ddoz 9io]l giata Ut &
Al Y #}(Office of Pesticide Program: OPP)9] 934 7} HANIE Y FH= OTSS} H
sttt 1990 SH7HA= LMO2| #falid Hriats o] AArgsd A5 - AEE S §
&3t A7 - AL7IFE el LMO9| S HriAtg e Aatde® 10 W

FAB gl

¢

fo
it

22. 4B

o
A2, BRAolTy 7t 4 A 4 AW OFCDOIA Axax e A@ADD )
2o AYARL =Y

=
WE AFRop wet SYHE 4 - 9 AxF DNA 2¥AIL Wi Hof

<3t IV-5>.

g

29) AZF DNA HEAT HEAY FHAHEDNAS Aoz HPAZ FYEANZ
LMO(Living Modified Organisms) =+ GMOs(Genetically Modified Organisms)®} &%
g oFleln, dBM= LMO HE= GMOse &4l o2 #Hiflls DNA LWHe=
AREshaL itk & FEolMe dEelM AREskal = ‘LG DNA /B e 7
k& o9& Ih=Z AFS-sHAH
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23. 9=

GMOs3) 2 X e o] 2w F3le] ofF 5
3 Qth HZo HIFE Trhx] Bokz pREo] otk A, GMOse] EHE Ao

Brolth Ex, GMOse 9%z sAwEAs 2 A AHE REo|t} GMOs2
B AEO B FAl= B P P (Health and Safety Executive)oll Al ©33tal Sl

o GMOse| FFWE4AFPo THE FE2 4 - wF - A9 F(Department of the
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Environment, Transport and the Regions: DETR)9| A BT I <2 1V-8>,

’ Application ‘

DETR
(contact point)

l l l |

ACRE e
environmental risk MAFF HSE Scotish Office -
Office
assessment
l l |
advice DETR
l
Secretary
of State
l
[ |
If yes: consent If no: notification
granted rejected

<39 IV-8> F= AHest Fx9ad 3G AA
DETR: Department of the Environment, Transport and the Regions

ACRE: Advisory Committee on Releases to the Environment
7h 84 - 1% - A9F (DETR)

373 B S H(EPA, The Environmental Protection Act)dll ¢]3td GMOse] Al% 2 27
=5 s7HS BAetaL Ao @47 GMOs9| &4 3 AdEd $dd%s 2
A3t7] Astd ‘GMOse] AW Ee] B3k A9 Y 3] (Advisory Committee on Release
to the Environment: ACRE)'E Fil Qlth. o] 7|7+ &Y Z(agricultural entomology),
TE T A E 8 (animal molecular  biology), 2 E(botany). AyEH|(ecology), I3
(environmental affairs), 2]% <A (food safety), 21EAY2]3}8}(plant biology), 2 &5%

(plant  breeding), A=A =T (plant molecular  biology), E YW= (soil

) D7 HollMe= A AZFE BE(GMOs: Genetically Modified Organisms)S Af
o™, o] LMO(Living Genetically Modified Organisms)¢} 53t o3 =2
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microbiology), =
pathology)®] ZE7t2 FA4= o] Stk ACREx= AR TR A I3 o) <
BE FHAQ SHAETE fd3F ot

] BB SW Part VI, ECH 'The European Communities
Act 1972, "4t 717 AW The Health and Safety at Work Act 1974°¢] oJ& +7
d Aolth. o]Hg HESS e 18+ oldste &S gtk

- GMOs9] =37 W&o #sk EC W& 90/220/EEC3)
g BEC W® 90/220/EEC] 7]&# YL &3 EC ¥

ety d# 2 7] (toxicology & allergenicity), 7151 & (veterinary
=]

- A ENE

94/15/EC
- GMOs 2= W&o @3 k™2 74 ECZA 94/730/EEC

g

GFH TR o5t DETRS GMOs®] 873 2 A3l #3 ARE daolA &
2311 9tk o] AHE GMOse] 374 2 A e 7
W&, ACRES] AHEWE, &4F14 24
Zostal Aok oldd FRO I HEo] BAgHooF & dF
74 B9t (The Environmental Information Regulations 1992)l 93t F7l= i Q)
GMOs¢] &4 3 ANEs AT A2 AHXE DETRY A& §F ol& AHA
271 B AGALE O AF A WS tFelAl s
AE LMOY] #7498 H7He ECA®H (EC Directive 90/220)0
o]sled o] Fojx 3 Jt}. EC A& 90/220¢] <Jgt LMO<L A Ls14d H7kel dsiAe

<HF 3> AlRAHCRE T]sEo] Ut
. 24 ¥ QA F(The Health and Safety Executive: HSE)

1993 d 2€FH AldEHI = ‘GMOse] ARgdl #3H B-3f778(The Genetically
Modified Organisms (Contained Use) Regulation, 1992)'°ll & A3ste] Hd 2 Qb=
(The Health and Safety Executive: HSE)ol| A AF&He] 0733 QbHo] #HHAE AES 99

sa gtk HSCE =E%gwe] ARd ARtz FAHC] gom Mg A% A
o]

O-

¢

Abgrel A7 9 Qbdel] #EE W AP 1 ¥ (The Health and
Safety at Work etc. 1974: HSW Act)2. 2 AFHS EF3te I BE FPFolA &
Fote SRACNA AEsta vk o] He AEZF DNAZIEE ol&she BB es 7

o

AEghstal ot

32) <= 3>9)] EC Directive 90/220°] th3 A3t Mgd dEo] A Ut
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ol9} tlEo] ‘AH HAHEZ AT (The Control of Substances Hazardous to
Health 1994: COSHH) & A=384<Ql vjA|o] ZE3sta Aot 7oA AESTH wjA
B, ddE7], 54 2 ARY A4 HaAd & Ae vAE, AEZEE AR VI8 E
2 GMOsE Egstal Sith. COSHH A2 ag<lo] #etgdelr A3k vjA| ol
g S Brretar olo et APAY] AFE BHed F e AASE S v
of 3r& At Yok ES o]dt FPYIAFS HSES FHIHA Hol Ut o]y g &
AHe] 874 %712 ECAIH(EC Directive 90/679/EEC)] o] zz13 Wasta ).

GMOs?| &8 A&l B3 AP hf 7k HSEe ofste] 1992'd¢l 23kd n}
At olet Frhsted A WHE A9 Y3 (The Advisory Committee on Genetic
Modification: ACGM)elA& GMOs®] B-3E AH8-o &3k 2 est A Hol gk AR
ZQl Aol #E &S EFete AAE FHIstL Ut ACGM2 9%, 1848} &
FA 71 YA tsE, JEAe} 57| AEVIE FAEH Ak o] AdI=
GMOs®| &8 AH8 ZwolA HSC, HSE B Aol 17 3 @4 EoF #dd & 4
FHAE ATl UTH

Al Bl B ALY 3] (The Advisory Committee on Dangerous Pathogens:
ACDP)= ol#3h BETE wjAlE sidol wet &/sta, E/rd fel8 Axol =t

of iF 4¥E T Ack

N

=

d

S
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’

BN
i&

i

24. 479 LMO 934 HI7LA A9 4

LMOS| Sja)4 S7bel wak o=l ojal AAEL v=, 9=, JBe Moz AT
ols} e 7o) A olfE ofFl AT T 9Fe] LMO BelAAel U A

ATAF} AP FAFFS EUE o] g Aok BFgEH(1994, 1996, 1998), 7S+
5 SAIAARE 1998, #3HrsR, 19990 vl=, Aun, 57, 9=, 59, dvt=,
AAe T oI gxoA FAL Je= LMOY HA Srol g A A Aol g
ATE FHg vt Aok o]E FUtA FHEHIL J' LMOO {3 ARFASE v
=, Uttt 52 LMO9| AAHES oz 374 Had B7HE Algsta dow, #f9
=7 2 ABMA H7HELS LMOY AAHAES e s A8 H7HE st Uth

olgigt w71 Aol 7 w7t LMO A4t 9 &Y o] LRI A A#AHA UL
™, 19954 °]F 1999 Z71A] FZ = g ATt gA e vid 2 Aje
oA W3] =yt (AEE 5, 1999; vH8-3}, 1998).
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AA ZA=re] LMO9| feld F7HAAl= =7k LMO9| fsiAd H7F 3ol wet 2
AR EFE ¢ itk 24 @ dEAR] v v=, EUsvhs, dEeR 7

= — “
FaEo 3 EAL <E IV-6>3 o] AAT = A}

~

<E IV-6> F7h8 LMOS| #e)(s1shd Bt 2 AAHAES] 73

TE A1+3 A28 A3+3
H-AE |72 § - ARE 2 . AE Al A e o3t #e
o = =, iy, &5 5 |EU =7}, A3AA =7} SR

Hl = EE 48
- USDA, FDA, EPAY]|- DETRAA] &g &7 | - 3524
el A LMOS tiAtel| - DETRo] ACREZ| - 344
e 7iEd A T s - BAAA
- EUd®oz2 A3g - #8714
A% - BRA
as 421 141514 14
A L= A Uz A L=

DETR: Department of Environment, Transport, Region
ACRE: Advisory Committee on Release of GMOs to the Environment

A1gde] E4e LMOY HAES Aoz a4 Fres AFgsgs Aol o
FH &3t F7tEL vF, Al 35

JtldE LMO9 9814 B7tE 712 ¥, AxS Bl

olu] wj=ro] Atgle A A A vie} o] 7} )
S LMO9 Y314 Hrlo AH3eeE 71&9 ¥, ARE 3, Bsta Yu) o)
7Fe< LMO sit= $E7F2 LMO9 &4 #H7k= o]

o1t
A2fAe) S4e LMOSl A1a)4 BrHE LMOS] Az el Hgate] APt A
ot} o] fHel Hafe FAEE FUAT] £8 9, Y, WA, w290 ol
o

his

°]5 EU w7l&2 #HESAECQRE Z2&5o] dom LMOd g 4HsE 5o
Agsta Aok AE, D@, DAt § ABMA FAEZ EU FAEY 441
LMOS) BAAAS FRsha A of #%el g LMool 984 BaAAE A% %
28 gt
A3H el &8
EEREEEIE

O

Ux #AFA AFo o3 o]F Aldsta ot dEA¢ LMO
Asld Hrke Al dsliA AlBEHI 7]l A, 2#3 wm7EH I HIHAAY A=
2 A vwdtr] oj@oh a8y <o IV-7>0lA AAHD e LdEAS LMO 9
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o & Aol Aot IAH o zE ToA2l, B TA=EHFEdHE, , OECD 7t Sl
uet A el &8, B H LMOS S dFH el T dFY A 7 5=
dPstojop & Fro]l Stk 53], 2000 1€l /M= HETGELH Y SEGAT
T3l 1995 o] F =oHo] fd TR ITIHGGA, o AE AFRE AAS}
A Heol vk o Ao Aol AAE A5 ol Wi ti&A vide] Fasiy, 53
LMO® @739 H7HAA Y FHL 7P AlF3 FAolt P37 AEH A oY
Zte, LMO9| &2 Hohola gFelHQl Asid F7hAR flol= odA € Aotk
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<3 IV-13> ml=ol A A, BAEI 9l LMOS 34 93]

BH1% A4

A% QA o} SEED
Spread of Transgenic Weeds with Resistance to Herbicide $209,924/33
Rhizopine Synthesis and Catabolism Genes for the Creation of "Biased Rhizospheres" |$225,000/3
Predator Avoidance, Spawning, and Foraging Ability of Transgenic Catfish $217,391/3
Assessing Horizontal Gene Transfer from Rhizosphere Microorganisms to a GEM $220,000/31
Risk Assessment of Virus Spread Using Transgenic Plants Containing Viral Coat $98,196/2\4

19921 Protein Gene
Genetic Risk Assessment of Tobacco Budworm Resistance to Transgenic Bt-Toxin $230,000/33
The Impact of Patchiness and Life Strategy on Spread of Phyllosphere Bacteria $148,289/2\1
Stability of Disabled Viroid Sequences in Transgenic Plants: Generation of Wild-Type |$56,200/2%3
Viroids via Sequence Reversion and Recombination
Genetic Exchange between Bacillus thuringiensis and Other Microbes in Soil $160,000/31
Gene Transfer between Transgenic Canola (Brassica napus) and Related Weed Species  [$234,996/3%1
Risk Assessment: Recombination between Virus Genomes and Genome Segments in  ($230,000/3'3

Plants
Crossability Relationships between Potato Varieties and Related Wild Species $115,000/31
Risk Assessment of a Plant-Associated Bacterium Genetically Engineered with lux $137,000/2%1
Genes
1993 IModel for Dispersal and Epiphytic Survival of Bacteria Applied to Crop Foliage $106,704/2*4
Adaptability and Genetic Stability of Transgenic Fish in Artificial Environments with |$177,656/ 3d
Implications to Native Habitats
Gene Flow between Domesticated and Wild Sunflowers $180,000/33
Risk of Transgenic Alfalfa Dissemination During Seed Production $72,000/23
Sexual Cycle and Potential for Gene Flow in Fungal Biological Control Agents $100,000/2%1
Identification of Plant Viral Synergism Genes $130,000/31
Predicting the Spread of Insect Resistance: a Tool to Evaluate Ecological Risk $157,000/3%
Plant Viral Recombination Frequencies With and Without Selective Pressures: Basic ~ {$223,000/3'3
Data for Estimating Risk of Virulent Strain Development from Viral Transgenes and |$31,981/1'd
Vectors
Potential for Crop Transgene Escape and Persistence in Weedy Populations $188,458/2\1
Does Expression of a Defense Transgene Alter Nontarget Rhizosphere Microflora? $266,050/31
1994 IRisks Associated with Transgenic Resistance to Barley Yellow Dwarf Virus Bt Canola [$206,000/23
under Selection: Genotype and Natural Plant Community Shifts
Effects of Transgenic Alfalfa and Rhizobial Antibiotic Production on Soil Microbiology [$122,122/ 3d
Potential Interactions of Baculoviruses with Nontarget Insect Species $93,730/1
Transgenic Recombination of RNA Viruses in Genetically Modified Plants $219,000/31
Risk Assessment of a Vaccinia Virus Double Recombinant Vaccine for Rinderpest $190,506/31
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Triploids for Biological Containment: The Risk of Heteroploid Mosaics $160,000/21
Recombination between Viral RNA and Transgenic Plant Transcripts $149,863/31
Capability of Recombinant Insect Viruses for Environmental Persistence/Transport  ($117,250/3'1
Coat Protein Gene Introgression and Virus Spread in Cucurbita pepoand C. texana. $189,020/31

1995 Effect of Sequence Similarity on Recombination Frequency in Transgenic Plants $210,000/31
Risk of Gene Flow from Sorghum to Johnsongrass $180,000/3
Spread and Impact of Barley Yellow Dwarf Viruses in Wild Grass Populations $131,971/2
Recombination between Cauliflower Mosaic Virus and Transgenic Plants $190,000/31
Risks of Gene Escape in Strawberry: Gene Flow, Hybrid Vigor, and Introgression $52,725/2d
The Environmental Fate of Gene Deleted Live Vaccines for Pseudorabies Virus $210,000/33
Recombination of Viral and Transgene RNAs in Susceptible and Resistant Plants $145,000/3
Risk Assessment of Transgenic Entomopathogenic Nematodes Biological Control $145,728/2\4
Risk Assessment of Plant Viruses Genetically Engineered for Vaccine Production $114,169/2\1
Inadvertent Movement of Recombinant Baculoviruses by Non-Target Endoparasitoids |$196,866/3%1

199 Field Test of a Transgenic Arthropod $50,220/1d
Risk Assessment of DNA Transfer between Recombinant and Natural Baculoviruses  [$185,578/3d
Fitness of Recombined Tobamoviral Genomes $203,256/3
Reproductive Manipulation of Fishes: Ecologically Safe Assessment of Introductions ~ ($20,013/1
The Spread and Ecological Impact of Escaped Transgenes in Wild Sunflower $210,000/31
Assessment of the Risk of Bacterial Spread in the Phyllosphere $205,000/33
Risks of Gene Escape in Strawberry: Gene Flow, Hybrid Vigor, and Introgression $160,000/33
Genetic Basis of Reversion in Triploids Produced from 4n x 2n Crosses $130,000/31
Factors Affecting Recombination Frequency between Plant Viruses and Viral $170,000/3

Transgenes
Tn916 Mediated Genetic Exchange from Genetically Engineered Microbes to Soil $150,000/31
Microbes
1997 |Recombination of Papaya Ringspot Virus with Coat Protein Transgenes Encoded by  |$132,000/31
Transgenic Papaya Growing under Field Conditions
Risk Assessment of Release of Recombinant Actinobacillus pleuropneumoniae $182,000/3
Herbicide-Resistant Creeping Bentgrass: Risks from Outcrossing with Related Species |$170,000/3'1
Transgenic Fish: Development of Models to Assess Risk $90,000/23
Release of Transgenic Hypovirulent Fungi $186,785/31
Gene Flow and Simulation Modeling of Transgene Spread in Poplar $166,000/3
Detecting Released Transgenic Strains of an Entomopathogenic Fungus $203,000/31
Risk Assessment for Release of Transgenic Mediterranean Fruit Fly Strains $275,000/31
Environmental Escape of Gene-Deleted Live Vaccines for Pseudorabies $199,000/31

1998 Soil-to-Plant Transport of Recombinant Insect Virus $69,000/33
Modeling the Fate of Genetically Engineered Baculoviruses $198,000/31
Transgenic Resistance to Barley Yellow Dwarf Virus: Risks for Wild Grass Populations {$240,000/ 3d
The Movement of an Insecticidal Transgene from Canola into Weeds: Hybridization, [$210,242/ 3d

Introgression, and Ecological Effects

g 7715+1999)
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AR TS A7l AF , AW, 84FA 55 4
7€ FAE Sdista Atk ol wEt AAIFH R AR ¥EEH= LMOY 2FAH
w7F 343 SFH I vk BAEHNL 7T (OECD)el 2J3Hd 198613 4-H 1992'd7}A]

=), SRS
OECD 7}9 157§ =ro] 433 LMO9] EZFA 3L & 8647, 19933 ©]F 19953 71X 34
= 150009 7, 1996'd ~1997'd 717+Z A3 A5 10,0009
o o]ET} <X V-1>.

<3 V-1> LMO #=¢ AP A4 (1985-1997'd7HA A &)

712k i =7 &4 REle
Al A ul = 7ot
Al 45 60 25,000 14,153 3,747
‘85-'95 34 56 15,000 7,368 2,312
‘96-'97 45 60 10,000 6,785 1,435

1995 o]% LMO #=9 EZALTS I =71 = 543 F7ksta

1986\ H-E] 1995 d7kx1 2] At 10 5+ 34700l LMOZEAZA A HA o] AW Aol

H3ked, 19963 K-8 1997 d7bA] 9] 2z 457002 Z7hE Aolth 1996 o] %
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}5: James & Krattiger, 1997.

2000 19 A Floll A AEE o FEstel 2L A= L
2 30%F°] ¥A &Feth A 5497k g EE LMO9S & XA Ao o)
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140%F 1047+ 4600 800
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A LMOS| A7 - 7hol] gk oo FAZ & o 57k oA e LMOY
Tk 2 w43 712 Aotk IUdlM = LMO9 o] wE ABAdE ST
AHEIZE glod, wl=el Bfols 19979 39E oo AAlF ZHAZE dvkar A st
UTH <FE V4> gSo] AAA LMO ZES] AZFERE 20009 ¢F 3009 &
2010 o= 2,000 €80 @& Ao g FAHSIAL Yo <T™ V-1>,
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<E V-4> LMO 2 Aol W AAH Zd 3% A

" v =t 7N ot
T 1996 1997 1996 1997
Bt W3 6,1007+$ 8,1003F$
Bt &4 1,900%$ 11,900%+% 50097+%
AzA AP Z 1,200%+$ 10,900+$
A zA A A} 5007
Bt 7Z#} 179+$
A=A A T3 500%F$ 4,800+
7 9,2005+$ 31,4174+ 5009+ 5,300%+$
$250
$225 200
$200
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$100
$75 60
$50 30
$25 1 4 75 235 6.7 12
$0
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<a¥ V-1> A LMO FEAG 52 (53 &9 10928). S*: James & Krattiger,
1997. Global Status of Transgenic Crops in 1997, ISAAA, 1997
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Directorate, Ottawa.
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s
4
FoPE WHOR WYY FAEAL /M BUE 4B WEA geiA Dok

3. 39
31 o] A9 FA d7ste], 529 &oj= v 2ol Fogt
- &8 AEA(agriculture-related organisms)#} ¥ ¥l W(cultivation), 73 Z(farming),
Al (agronomy), & (husbandry), €l (horticulture)oll A ©] &= AL AF o2 o] &5

5% ), AE, AR, €S Do)

= sE=®/, FHF
'GMAC = 7HE9 "2 WEo et AHE 93 (Genetic Modification Advisory
Committee) & &3}

- “9]Z] 2 (Proponent) = J71E0] FUE GMOsE WEstele A 7k 719, 4L
7194, A4S R

- W (release) 2 NWE 3
A7VEC AHer =AFS ot

I A7124 Zeldn.
- ‘substantial equivalence’= A Z-& AFolv AF2] A& (food component)o] 7]E2
AFoly AFe A dAlder Fdsry, ols A BaM= 22 Lo

2
2 AFE F dv= JhdEs vEhd oL

4. A7 W B AE 993 (GMACQ)

41 o] A¥3= =7t 249 dAAZ FAAET

@4 Attorney General’s Chambers(AG Chambers)

I $19¥93] Economic Development Board(EBD)

9 A= A4 Institute of Molecular Agrobiology(IMA)

M oy rE
RO
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o

-5 g 7438 7]& 91¥3 National Science and Technology Board(NSTB)
7}& =3 Wg National University of Singapore(NUS)

Primary Production Department(PPD)

<3 ® 9 Singapore General Hospital(SGH)

- 59 7 193] Trade Development Board(TDB)

42 GMACe] A2 o533 £

-GMOs9] 91, 93, &2 GMOse] A, /N, Ak, o], HFol g A+
- GMOs9] 87 W&o dig #e ZUHY
-GMOs9] 3% E 2 HE. GMACE Y34 Hr7ls 98 54 Eoko A& 23
AA3E FEE F Ao
A ol g A AF

- GMOs9] W=
Kt

5. 2131 A X} (procedures for notification)
51 WE A2 g3Rle oM Jr7hEd =dHe e $H8 GMOst 7IE9] =
7w @A T mebol B
2o EE U8 GMOsE WE38H7] ol 2Rl GMACH <54 E A
=

[€)]
o
o,
N
X

I

3 ool Badh 7412 (specific) FHol thalA GMACS] A2S ojof g},
53 GMAC AH#-=9] gt g5 2.

National Science and Technology Board

10 Science Park Road

01-01/03 The Alpha

Singapore Science Park II

Singapore 117684

Tel: (65) 770-5885

Fax: (65) 777-1711
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54 9F] X += Section 89 WA|H AR =Z FAEo]oF st}

6. < A3

6.1 GMACE oA S 49939 IR ()T Aotk LU= Ao FAeA
U olE 7174d F don, & #d J#oly AEUE HEdS AWste] 909 o
HrtsleE & & Aok AE7F Hd2 Appendices 13} 20 FFH fl&|4d H71 7]
T3 A& (questionnaire) S ©]-&3te] Ztzte] WEaAd AR S HESI
B7red Aotk #A 7|F/HAE7F HEd2 0¥ ool 9 A (recommendations) &
93] AlEstofof St

6.3 GMACE A998 9 (recommendation)E 60 ool AA3}eok st} Fa
GMACE Qe giy ¢ oo Ary d¥XAE a5 + 3o
64 GMAC= 74719 AleE e WEs A8 oF gk 3 GMACE Ha3 2] 8o}

=go

%915 GMOsE GMAC AMg-3to| 524t

72 A7FEAA HIL 9, H <HE 3> £A Zo QokE o] Uk

8. 94 8= AR

81 YEMoll= FEA AW, A74/717/55E MY F4, A olg3 M3t
HS 7} BAE o] Qlojof ghrh

82 oJE|Qle FF 1o BAIE A Zo] S Hrhelk A W3 254 FRE 8
slof st} -5 19 Section Ad] WE RE A FHF(question)d] A= FHA
EXE FFtA AAsHA gésfiol gk TR AH Y d74 47 HolH

£ 54E& GMOsd U3 FEE Section B-K GMO #F7F ol w}efof

ghot.

83 &7H BE HAe /e e 2k
Section A: &4 A&

- A=A 9] F(Species of organisms)
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- GMO®] & =32l A8 % (Eventual use of GMO)

- GMO¥9] 3% 5Z(Genetics of the GMO)
- 43 A3 (contained work)Z} 7€} AFolA U ZE (data)
- A3 A, ZUEE B H]A] ti R (contingency  planning)
- 718} 7} A5 (other assessment)

Section B : A&

Section C : T=A] &F/UF A 2sl= vAE

Section D : W4l WA E (microorganisms as vaccines)

Section E : C¢ Dol X35xA] &= mAE

%

Section F : 3E(HF5=, olfFc TT3HA &+)
Section G : ol ¥ #4Fe 2 FANE
Section H : ¥ F5&
Section I : A& - ALEH= A=A
Section | : A &8% B ALEEH= AEA
Section K : 2]F 02 AH|E& AEA

84 el B IES H5 20 55 dok

9. 714 A ¢ A A )44 (Confidentiality and intellectual property rights, IPR)

91 AL AN 7EHFAE ddt= EE GMACY ¥E =% 3t GMACE
aHEg AR VUFAE BAss AAE FHES S

9.2 °]gle] A3 AiEY BT S A 9Fle] vHE& GMOsol Zadk 53&

s34

rlo
1o
i
e
o,
12
s
s
kS

10. 9] 1<} F<)
101 90L& GMACS 8771 FH8 GMOse] WEo] F&at=s HAgstes Ads 2t
=t

102 o]F<2le o] Ho] tE ygtoA GMOse WZEo A 2 &8 74" & #
#H ARE GMACH F7)s)oF sict.
103 9] F A& GMACERE F2&<2l F2o2 wers uovk GMOse] W& 248

o oo

104 9302 Y& GMOse}t ©]9] Z-&(application)ol] #HEH HEE AHH S
g 5 AEAHI BUEYES AAsor g vl g
1
=

=
g tigk N2 ARV FAEH FA GMACO] Hias)of sty GMACE A2

2o
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& ARE griste ZHzbe] yloA WEo] 590% FYE GMOsE 38 4 9
= A7 A

105 GMOs9] 494 W&oy ¥4 Ado] gdaHd e BIAME A S

11. ZE % 784l (review and update)

111 59¢ GMOs9 7ty #EH 7)<z BYr) v wme £z Wilsa 97 o

2ol BaF A9

ARYA7E B71He2 HEHL

A= ojo} gk,

597 #AF GMOs )4 FAE g ARA

(Questionnaire for Risk Assessment of
Genetically Modified Organisms(GMOs) Related to Agriculture)

A. 4 AE (Core Question)

flel 337171+
(5 2%=)

Ay 5% (Species of organisms)

1. GMOs®] &2 FA7k 3o A9des Aoy 5 g JRE A A2
A 8}e}.

2. GMOs7} QIA|, A&, & A& doZ 7tsAdol =7k d 1% 2
uE & Qe T FAQP

3. 449" DNAE oA fref(origing® #1712 49 DNAZE ¢4, A8, & A3, Bl
A dHE ol AEAZFEEH E=dEJer vl a2¥€gd vA F
e G Lo

GMOs®| g% A8 %

1 92 M9 2He Bojoln] A g5 GMO FFHQ AHFEERMEA)E B Qwdw
1712

2. o2 st wwslE o AeE Ak o]y Bed Fe FAAAR ey

F(GMOS WEstaA &)

1. WE FE9 AEEE FA29 Hol, &AAA 153t ARE ARz F D5
}.

2. 919 ZAE YA 9@ olfre FAIR D1, D5

3. 5814 347 #dHE 5EAS AASHA 7Esta, 53] utEAEA g 9 D1, D5

= FHAFATIAY 3N & A= Wl Bl 7155tk

4. 71 Aol GMO 9siA FFS wAY GMOY] WEo FEFS E F A D3, D5

£ &9 AFA(population center), &7 A (agricultural activity), 3-& A =2

M)A 9} dukg A4rke sl
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A2]#] 9l Ae(Habitat and ecology)

1. parent organism®] A<l Maz|e} 11 W= FAUAN?
2. parent organism-> oJT oA g H X Z17}?
(Where was the parent organism originally isolated?)

3. A7F& A parent organisme EX = oW 3tr}?

(What is the distribution of the parent organism in Singapore)

4. parent organismo] ©]u] WEA Y Z2 WEA Q3 Jl7bg Fae A5
S A IA A T S A
&)

5. parent organism-< A 7}Eol| A 2] F 172

6. A71ESIN o AEA A (predator)olt} FAF] L L AP
e aggHE olF TssteEl

7. GMO«] WEo] AAZH 9 parent organism®] ©|Z2-& 7]wol| A &
< 9dd £ d=E7R?

8. subsequent section(B, C, D &)X thFoiA A &2, GMOY] WZlA o
dEle ARA, A A el deiH 718t

GMO9] ##74 E 3 (Genetics of the GMO)
1. A3t FHA HFPo] o]FofH =72 FHE DA A5 Adrgstel

2. 3F GMO7]' ﬂzﬂﬁ o2 A FAYE AT =T

3. ol= A=A FAdA WF o] 54 A=vk EASE HAE UEE 5
A= X]—E_E xﬂio}‘ﬂ'-

4. HF ’‘construct Al A, AP E DNAL {1+ otQl7l? 18|31, ‘copies’ 7} &
iy =712

5. Aol TAZANA GMOE ¥ 4 e %2+ A (makers)H
sequence™ 4 }7

6. ZololA o 914 W E (vector)7} ©]-&FHA=7? AYE DNAS 9X]¢}
HE WY 248 A]H(control sequences)Y A7 A (markers)E HERY o]
W B o] JAlg AFES AR ste)

7. 7 & SF2 Hold 4 U=vP v a¥EgH, 59 e g
ARE ATl

8. HF ‘construct’ ol AZF #WEZL EASt=E 1A EoH, ofE A A AH
A=k

9. ¥t WEZ} XA ZUdthH, DNAZF oJEA Ad=A=7t? 283 dvt
Y 2 {34 A (copies of the gene)o] 4= =712

K

10. A (mod1f1cat1on) of 93A AEA < EHY(phenotype)o] JEA W3}
A=7k? Bd FF(level of expression)d FHEZD 499 x4 (regulation
of the genetic insert)S Hl%3 W3 (modification)d] FF dist AEE
A A EA L. ol g 2X}4 T4 ol ddH=71R

11. 414 GMO9 AES A =(REse) GMOS ZAA {14 &
1101 AT¥ o= —‘?—OAOJP ol#d 54L& Erhyt AN

12. FAAE BE A=A AA HANATIAY AL & 5 A= THE AAs
AY A3t HElA GMOo 23E 320 M3} (genetic change)® -

A7
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A5
A2, A5

A5

A5

A2, A5

Co

D4

C5, D8, D4

Bl

B5
B2

B2

B2

B3

B3, C3

B4

B3

SRk
C7, C8

D1, BS

c5



oL A A (stability), A =(survival), 7 °](transfer)oll TH3F =# A3 (contained

work) 9 7]E} A9 HolH

1. 3 43 (contained experiments)ol tigt T2 25 & A &3l

WEE AAF LA GMO9 A&7

WEE @net il tigk PR UEAS] M9 Wellx] ‘parent organism’ 7}

GMO$] J74E(Z5-2 generation time)

iii) AAM-H(reversion) H1%, 2 722 wWsle] A2(loss of the genetic change)

2. GMO7} WE4A2RY ke F e 7tede TR =, 37, EY
oAe] it WMAUFLS FAATR

3. parent organism> A EA}SL o] A7|ZF AE] JHsd FHE FA
& =T

4. AJE FAF Aol WUE AYoly ol fAAA THEHe E AEA

= 7be e 1304,

olm, 11 Wik oudtri? olo] tisiA HF A HEF o

3t

i)
Y

11

T Y,
N
30
fr

i) ol HF o] A S| FukE =7l

i) Aol& FHWat=d o] &HE 7led FAJNW

iv) "ole] oFgFo] Lol 7hsAol A=k 1 GdFLe TR

. YAg st A HYE S0 GMO e FQl ol9)s F=71
Tl aEYgHE, ojust 2172 Al (selection pressure)©] S wje} §l
< W Z4E dHelHE A=3stet

7. AE A2 (test site)e] Z7olX, GMOS HIAHA &S ‘parent' S &3]
AgstRS wW, GMOZt WEHA ¥ ’parent’o] HIEHA  H WS-

w5

(competitive advantage)E UEE Ao = dist=r? vl 1¥odA o
(advantage)> T3 17}?
Agda, ZUHE, B3 d-SH
1. W=el A A=A 29 T S (protocol
(control), A& (test), ‘challenge organisms'E EF Z3 A
2. drbv Be AEAT HEH=R
3. vyt B GMOS®| Wzl A==
4. GMO?9| tigFALel gk FH|, thgAHeze o

(transported organisms)ll g+ 37} accounting)
5. GMO+= ojust WHo 2 WEH =72

tlo
2L
X

fr

-

M2 ofy
ro
X

6. 1t WEo a3 GMOE Aitst=d Fad 35, 47 At®E GMO
o] dAAHS WY F A= WHe FAAVR

7. FHE FAAA e FAJLR F2 WEHE GMOY 2A/eRE BEA
3171 A oAw gk Aol o]8d AR

8. GMO*9] &S RUHH v WH2 FARIZE? ‘primary site’ol 4] GMOs
U dold =2 EAE ZUHY = Zles AU 54, U
T, ARES EFsto] GAs] st

9. vt =" GMOZ} & F9 54oly FF (abundance)dl FFES v
T UAud olE RUHE e W FAJN

10. AdE A 98 Fo2 Hojde S EYHY e e 734
7}?
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11

12

13.

14.

15.

16.
17.

18.

oAuw gt FAZ HAsidelv =z dFS HEY F devk wEd ¢
ol¥ g S ofPA HIs=TP?

GMOS$] ¥ (dissemination)”} H&3] 742 = Jde F+2U PHS A9
NS

T & A AdE
A B, oled d&¢FE )
WE Fo GMO7} 8730 &S

N >§6 ¥ dm
N
N
~

drhg 5E=712 b) 1 Ao FAAUR

At GMO2| WEo] g™, GMOY MAFE ZolAY HixIsr] 3
=Ho] o]Fojd A7} v ™Y AASHA 71&5 e

W&ol o]Folzl & FH = RUEHY HE TP

T WEo] APEHe Tt A A A AokH, GMOE A A3t
€ "I ATHe 7R

WEA A #e W Ao oA P E= A proceduredd] o3 A
g 3}t

71e A7t A=

L A7HE el 22 9 FellA o]H e GMOW o] ¢} HIs=3 Aol WEH A
J_:'L

o] 9EZR WY UL, o] ArHO]EE F AL
o W7o Wek B FLES A=3e

o] BEAY WEoly o &l thaliA ool =rtellA oo Hg& st

L ATNEA ol WESHAY ALY W A4 Fe wud Qe o)

[e]
847} Fololetn s Esh

o] GMOZ} ¥k vl a3, <98 7Hquarantine clearance)t}
% 7}(assessment) o] Wg+ FAE A&t}

L AAENA AEHAAY HEHAGT, I GMOY A E ol

A e glage] Jtha A4 olfE Rolk Wl awthd o2
A ste).

o] A E Hrlsted Ewol 2 F e FRE ATt

o

- 234 -

SRk

Unkg R



o]

SUE

10.

11.

12.

13.

14.

15.

16.

A

Lan

=
==
2 E-& Atgely FEo] AHIg ™A Section Kol tish A Fo &3l

‘parent plant’7} AujE Z]Folut HASHA AFEE 7150] l=vt ©d ¥
A o ol vt

GMO®I A transgene2] & o] %34 ¢F2 pleiotropic effect(2 &2 &7
WA SA wAE vtEAEA g dF £ E AL F e
O FFE FAJMR(AE 5o, WY #a, AW B F7L A F4a
3¢ & (grain shedding) &)

AE A sHE o] AhE e tisiA dHsteh(ZFolu e W )
2 2ol A BHEo] A EH (viability)ol 3 A2 S A= e}

7 EAA A AQ] pollinators} o] &9 W9, £XE5 YEHA L.

~

o’ &7golM Fxst @ Ao

3 2 H A @2 ‘parent plant’ & (%)
o] F(ff)ol =7k vl ¥,

GMO7} 43 AEFT Fxs B oz 4dd oy A#E 3t
cross-pollination®] W+ &3 Hirt =7k wY ¥ oHE, o]y =

A A 8A] L

tlo 1o

3} o]o] AFBFZr] cross-pollinationo] 3+ %2 285 A& L

=
&43Ha (sexually compatible) 21E°] GMO7Z} W& F4& 7h7ko] oA A
Astal e AL €l JohH, ‘cross-pollination’ol| th3 7l o] dwit
=2 A EHA Xﬂ Al Bl 2.2

Tk “cross-pollination’©] AT, 7 Ax=z DAAE AES AE/T
As A7 v+ 2% A god, 1 olf= FAUAIR

R

O

o
i

PN
2=
WEE e TAE 2S5 F Jdevk 9d a%A gud, oF HE
1
A o] FAE RevH, A5 TAS AGHSRE ooy nFE
(ear, capsule, pod )¢l —”‘]'Q‘ﬂ Aol AR RE T AA FE
T AeTt Z2 TAV AET Fo vlE g9 ¥ =7P2(seed is the seed
shed soon after it matures?)

O FAE AR wEoR S 4 dbvk JE0W o Ay

L
o] A= LTt FUAHE S Tl A=rk A¥HYE o8 HWs}
AL

T3 H 2] (vegetative propagation)®ll o]aijA WHAH & JA=71?
R 2T, s AAYSE AREAL

718 540 tE AEFY S4% 5FH A2 e Ugd 5
q

1 7bsAel ek T b FAAR
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D3
C9, D2
D3

A3

D2, A6

D2, A6

D2

D1

D2

D2

D3

C9, D2

D3

D2



17.

18.

19.

20.

21.

22.

23.

24.

26.

T 223 F 3 (integration)ol] thEF Ths/do] AT, BE =T 4 &
Xof Jes vE s Aol AdevR v a¥gd, MEskel A S0
olyst & =T MATE 2ddt= 84 YA, herbivory, B84 2~
Eg )] g dolgrt B S Aol

a2 el uist JheAde]l o™, a8 Y-S HAasHA 717
23 =8o] AAY=ETHAE =0, FHY BAHE AANAY Aeste] |
215 Welgte WS o] &3 v 1¥A] ¥oiH 1 o] {f& AWsieEk

2 &9l AAAQ o]H(plant's competitive advantage, fitness)©] &Z<l
A= oBA WslE =P 3 AABHA A= ofEA tﬂﬁ}ﬂ 7]'7
o] 5 AWSIAI L

MZE 540 AEo] EYozZRE EHEL, SHAEZE 5)8 Tols50]A
U EYgoz EFAS wEde v8€S HsA7I= P Y ¥ gH o]y
W s AHsiAle

dE FRAATE FEolY Al W A2 FA4e STMIE sl
E—*E} HAg HolHE AEsA L.

=
21Z9 A /ﬂ'%(product) o] HAYolrt&oly ‘ﬂﬁ’i‘,%/\}’\(human food
chain)g FAS 7HAA He @A JAFE 7FeAel derk ©d a2
H o] & AW

i

HgtE HEe AestHor vt el v aguw ofud gy

CMOE W2# ¥ W4sE 23449 AeA 9T FAA(ES 4=
o WE, AFol AEA WE Aol 7Y, Helu NAFe Ft B
o

)
“}%_]_ a4g A3 seteF(FaEdH e A8 A (selective agent® th=
o]

i) el BdE FetAFol g e H (selectivity), =3 (toxicity)oll g
ABE A|EFsHA L.

ii) HE e BAWA FoAL FAAR

iii) stetE Aol HEsH B4 9

iv) ssrE e ojug WHo

T 2 4d0] herbicided] W3 AFFS Edsta vt tes AW

Al Q..

)GMOsA o] A xA 9 Algo] nXe gsre
7 Ag" ol dlaA dE3 Aoe AEA L)

i) GMOsA }Eol 71t AFAL AzA] RE o]&d wAE JFe ¥

slel7p?
111) GMOs«] W&o ] A=

t rlo
1
oo
Rl
ki
L
ofo
L)
fr
=
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Ce, D1,
D8, D4

G5, D7

D1

C4, D4

C2, E2

C2, E2



10.

11.
12.

13.
14.

15.

. GMO7} o5&

o)
Q
=
[©]
=3
o)
=

aQ
[s5)
2
wn
3

o

0 OH"
ind
=2
s

o

to it
o
oL

o

%

N

J

o
%
X
0]
5
a.
(@]
[N
=
@
o)
=

=

%0,
fr

% 2P e 3
B IYGE o FEE Tolarh

©
<
fa
BN
Lo
it
oX
<)
jo¥]
L o
g
=
[¢]
-
o
B.
2
ftlo

S79] ZAAQ1 o)X (competitive advantage)t AENZ] 2 3Hd (ecological fitness)©]

HYyE AP o5 Adsta ke = e ARE AESSHIL

A AL Teetol) oI} AABANN JE BE Amol} 52
ud RAJ7N? (5F7F ofd FEo|U oA A ol Al U]’:%_]

Gt 9T TFdhel GusAL)
GMOS 579 =YT (WAL §) AV + A 2149 Ige *
A7 (AF B9, % W tE ABAY &5 A HoldE f44

%%iﬂxﬂoﬂ A28 GMOC 9olA, GMO7F SEAYNZEE wAd= Ay
o g Yo wEH v vl a¥gd, SEAQA drp o#
71 5ot &=

Zoly EoA(in natural waters and soil) GMO<2] AEWHo|y FE4k
H-2 Foll712(the survival and dispersal).

GMO7} =89 v& 4 A& J&gF FAJ7P
GMO7} ¥ 215 dAst=71?
GMO+= Adxd tisiA Adde] =712

l
GMOeol| tiaix] &4& Zte sterilizing?} &3 Al (anti-microbial agent)”} §
A7}

GMO7} UVY} o] L3t= whal Ao 717431712
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& AW B Aol MAstes A E

719l AFE AW & F(larger hosts)ol A A28 gut biota, &2 TEL] 9 F A A
3l v E(dE £9], bacteria to prevent fleece rot)o]l tdt HAEEolt}. 7]

H FA - (issue) EZF FAH0E JEFE = F U 7 A= AHFH A
s45 agdor g

C10

C10, D4

D4, D8

C10, D2

C5, A9

C1, €9, D2

D4
9

9
Ce, D7

Ce6, D7



= L=

9.

10.

11.
12.
13.
1)

Al

i) ol2ig 7Fsds HA

i) o] AEAE HRS AR

14.

15.

16.

17.
18.
19.

20.

=
=
. ‘vaccine organism’®] HFH FEO

N
.
o
frtl
o
oo
i,
fr
=
ox
i
<
@)
=
o
o}
=
a9
QL
2.
»
=
»
o))
»
<
QL
(@)
a,
=
(@)
RZR

o] W& AHE3te] 2 (control)dhE A2 FAIR
o] Wilo] AbgHE S5 AuFe FAUR
A

(species/breeds) TP ¥ f(age range), AN L4 TE(risk
factor groups), #A|2]8t4 =] (geographic area)el] tH3lA 7}sgk g FAS

A5 2)

. GMOZ HF® F %7 AETToIA ANE WAgdY A%577% FFol

e A8 5 AEFHA L.

. ATE FEOY FEY wldEANA WAl AEA (vaccine organism)E 0]
2 o

A 2S5 S & e ARE AL,

A
2 Zad & vk B a=gw o v
WAzl A ARE W

>
to

. &35 E9] ‘vaccine organism’dl t$t 7Ad(susceptibility)o] @ANFENY &

(& 5o 2 ZFWY ‘immunosuppression’ |4 ‘superimposition’)t} THE A
ol sl dFS S F ATk v o AGAE] AHEtA L.

‘vaccine organism’2] FHEH0] HEH SFAHEY AL Y AwY dRE
oy} AA FFE + d= 7teAel UeTR

Rk wiilo] wpoleiz/dolgtr, M EARo]o] mpolHAE o] &3 AjxTolut
Heko] s wiA ulo]e}=ef dikS FEle] W A ih(be rescues) ©FA
ol Y = A=7Hbe restore)?

APoA WA BEAE 23 H &0l talA AERie]l d=HAE=TR
T a¥Eugd o BYs ddete

-

=
Ay AoA HFH SE(vaccinated animal)e] ZHF X2 (fate)= oL
HerRAde B
Ay To] HFE FTE©] ‘vaccinate organisms’E HE3=T1?
vl o,
HTH L ALY Fo Fdde Foly dwk JRA|YAl vaccine

2

organism-=

J

vaccine organism®] A}-&-©
dst=rk g2 NAHF 2l
°] vaccine°|] it FEIFQ FECA FA &=
78?2 ©d ag€gd, o5 Aistel A uid 3
B3 ==H A5E HFsheh

o] Wilo] gjole] 7]y WAZHQ JY(AE ], THF FF F)S VA=
7} 1% ohd ol& AW ete}.

GMO7} 245 AAtsh=7P?

GMO7Z} Az WAL 71 =712

GMOe°l| HisiA &4& zte &=5AY A (anti-microbial agent)7} ¥4
o1 7}?

GMO7} #}e]del} o] 3}

i

AR o] 17372

- 238 -

C10

D2

B3, B5, D2

D7

D7

D2

D7
D2

c8

2

2

9
a9
Ce6, D7

Ce6, D7



E.

q7)9) ARSe B4 584 87

7.
8.
9.

11.

12.

13.

14.

15.

. A GMOZ} food 29l AEF5d o] dvpd, Atgely &=
ol

. B g nE RAow dq3EHe 9

Co} DAlA TH-FolAA &F2 HAE
=9

il
ofN
rlo
—a
2
r o
<
N
o
Lo
ox

I #dE A= i, A& partner .
5488 A8 A9a, GMOZF 45 48S st AEFe) WIS EA
[e)

i) partner 21EF] st GMO2 F&&F2 Fold7p? 183 o8 EUHFY
e e AU

ii) GMO7} A& mX= 7|E} t& 2aF FF FAJ7P?

i) 2213 ¥ ¥ (the modification)°] =5 &F W HIE dov|=
7}F?(does the modification cause any change to the range of host plant
species available to the organism?)

v) 5 =T YEA (organism)s}t F5 A& F e VEH OHE AE
Zo] Bxol MAGF vA AoF odEE GMO9 JTFL FAAIs?

A

Aol gt F4 AAH(resultant produce)®] HEFAol F&FS v& + 3
7h vt aRTd olE AWsiAL.

Je FANAE Bl pH, /1%
A9l f+F, chelation, nutrient levels &)
Eolu EolA GMO9S AE# iy F3lQ17F2(what is the survival
and dispersal of the GMO in natural water and soil)
GMO7} 440 1 & & GFe TN
GMO7t EAHE wt=+=7)?

GMO7}F zel thet WS AY=7R

il

)
Rhizobium, azospirillum, Frankia, ©+373 F3Zol)e] W
R
partner plantt} & A9 A GMO B 2R3 #AHE vA=
3] FAo] dHA =71

48 A#E GMO®| Aol, GMOZ} o] 4EE HWolz it FE(Q
W), 27, 230 AL 9Fe TAAR
GMO7t 4% WAz 2ed #7 B4 n@A7e/k Bd a8y

FAISHA A sHA L.

A7

O
<
o
2
i)
=cl>|£
nigh
o
N
N
rr
2
[¢°]
=,
S)
5
Q@
oV]
=
2.
@]
=
]
=3
2
Y]
aq
[¢]
=
rr
d

- 239 -

Al

C10

C10
C3

C10

El, E2,
E3, E4

C4, D4

C1, C9, D2

D4

a9

9
D4, D8

D2, D4

2

D2

Ce6, D7

Ce6, D7



F. & (HAF5E, olF kA &)

okl o] M E A (organism)7} S EE o] &HTHH Section Kol ¥3+¥

5

.

LodEe ddAd Lol & AE oEaA e JW@A, T2 BA, Fo
AAH GHe TAAN

, @4 intended gain)°]

2. Ygx3te 53 AE 3
O S5A4S HsA7Ied A3 d3s =P 7Y
3. H¥HE EH(modified trait)2] %& (expression)©]

RE FFe TN AEE

EEEE

4 0 YA o188 FEEL WA AR B
FolA Ee Y BAAE Wl A= o

5. ¥t (offspring) &
R I i e A L2

6. 47FE I BEF

iy 2 oFe] v4H, &34,

= gt
Al

Y5 (the species)] 7]}

2t o2 AeAe

589
A2 (A8 5

42, 54, Ao
2]

237 o o Al

].

A T3l By ag

TAH S AHA3] A etr] L.

if) O]E‘@ TEAAN MEE FASHY Tdol gk Ad3o] o]FofA ATt
(cl %01 23 oA TEY GMOs9| ©]F ) (cross-breeding))? T+
:Laq‘:}‘?i O A= owstd=rk

iii) ©FAy <] %JX]- Z(feral gene pool)oll MZE 1 =Fdo] 2 & U=
e A(HBE 4 T=39 olFuHiel siM)e FAUN?

iv) ofA FAA Fell MEE FHAEEY =Yl 1)° g MATY Fx9 F
of PlA= 4% 2)FH 2 FAEAE oE 7 Ae sl A= ¥
& 3B SN PA e TS —7‘9\1%7}7 A3 g+ e
ARE HFsHAL

MATo] MAE = I I BEFTY 85 F3AZ F A= 7Hsdol
I B b= S A

8. GMO7} A7HE WY Ez AEFTH 5 avl(interbreed) 7t 7Hs 712

9. A< A eTrE e By Ao ddede A

- 240 -

C10

C1, C10

D2

D7

A3

A6, D2

D2

D4

C1, D1

D2

D7



S
TFAAAEo] AFo R o]8HYHA Section Ko AR

of HsfioF 3

—~d

o
Ry
N o
B
H N
~ N

1. GMO7} 7148 %

= (metabolites)
o

a-.

o o Aze AT Fr AT dAR
e AN glErl B aETw A Awea

Lo

2. GMOY #=2 st HAT F Sle, 78 v dAaHA &L TS F
9\40] A=7F? GMOZF & A9 3 A el A (community ecology)oﬂ 1] %]
= 9FS 13t /3::40}/\]0

3. BE 7ls3 A(likely gains)7} AEA S 7 thE SA4ES &= AH AH
Aoz Aol =712(Are any of the likely gains dlrectly hnked to losses
in other characteristics of the organism?)

4, F=H GMO+= wHl7F H=712(will the GMOs in this release be allowed to
breed?) Wt A vhd FF WEoluyt FHAY o] &ollA wHjrt Al
o =71

5. U (offspring) & THF7] 13t ‘arrangement(?) 7} A3 & =l EH?} Ay T
Stz Wb 282 gt 1283 ‘arrangement(?) ol tE|A] AW /‘] Q

frd= 4 (changed or added genetic material)©]
HE 4ETO wa old wye Fael o) 4
HAE) A olo] Azl WA Fol

6. Watd =2 7™
GMO(the species)l 4]
S+ Slel vl g
M A Q.

@ 1
mTru

7. parental organism®| A< 7} A (natural population)®] A7ME(AFA, &, &
F, 28l A9t ZEhel AMAsterE Y a¥gHE, Ad AT UE A=
Al(organism) 9} TAE &= 1 A E A (organism) et FA| ol oA A
gt L.

8. WEE AEAlY AA ATl A7FEo AMAsA Fevd, WIH 5
(modified characteristic)] G4 A2 Ko 7| A —TLL(populatlon) o] /~1 ’A" =
A=A 82 SANASTR

)

9. X}"ﬂ i WA &= ‘ﬁ%iﬂ(organismswl ﬁlt FRELS] FEY A o
ol

10. 49 AAFe] §87 E(gene pool)ol FAETLo] §F HsAe wA
7F?2(What is the likelihood of the novel genetic material entering the gene
pool of natural population?)

vy

11. ‘natural organism’®] 3=} Fof NMZF 3
(organism)2] HEZ 9} ko] JIG wx
A A QTS v x =7} Ty

l"—l[:
N
R
9
St

12. GMO7} B2 AeAR #itde 2s ¥AE7] fafjr o] 85 e AT
AN

- 241 -

C2, C6

C3, D4, C8

D2

D7

D2, D3

A3, A5

C1,D1

A6, D2

A6, D2

C8, D8, D4

D7



10.

11.

12.

A AT A 2 AR

R
45580 AFoL o] EHYW Section Ko AEo| Falol @y,
GMO7} wojal&el] dare wlAE7h

EE
o
o
o
e
L)
fr
9
<
@)
rr

FHE GMOZF Wage] ek a8x v
A -

Mol bsd AL olgetnA ek

Hale 52 H7l" fFHEZ(changed or added genetic material)©]
GMO(the species)ollA] T2 MEFOZ W2 o]l WHS 53t o] &
T A7k Wl O¥Egd o] AAlsty] Awetal oo adte] diEid F
A AWt L.

4 2ol 298 A5 TR

Mo

Hale 52 H7l" fFHEZ(changed or added genetic material)©]
GMO(the species)ollA] T2 MEFoZ W2 o] WHS F3to o] &
T vk Wl O¥Egd o] AAlsty] AWt oo adte] diaid F
A AWt L.

o

2 #2132 background?] MZE
ol FHAHAETR (e 5ol WHE AS(strains) P ©

GMO7} Bt BuAZ F25E AL YA As4A o §5E WAUE
o Rk

- 242 -

C8

D2

A3, A5

D2, D3

A6, D2

D2

A6, D2

D4, C8, D8

D7



10.

12.

13.

GMO7} 78T olY A FE A2 I
Eolu H5A4S AT § derkr v a¥gE ol A A

. GMO7} W A& (target species)oll PIX= HHAA FFe FoU7P?

GMO9] =FHY= FAQE? vrd GMO® &FH 97l parent organism<]
?—7"%4-'454 ‘:} OH, o]lf & AY3AL

g AEZ tisiA GMOo) e Wz (3454, susceptibility) S 23
St =71?

O AEZ] A o AEFTeE AdE olfe TR
GMOZ} Wl AR ©he AR dolg e ¥k 28, ofeg
Z 0] 7154 (transferability)oll F3-S mA & Q42E FAATP

.U AEFY E 2 A (predator), B ol(prey), 714 F(parasites)oll tia|A] o4

He 22 9Fe FAJdIR

THHOE FaF HECY FEY BEA W B EF(target species)S
AASAY A8t }\'% Yet= 235 drgsta

o

/g A=A (target organism)] 7HAFE FHEFOo2ZA AE A YEiy=
WSS o Shr L

&3}37}? :Léé\:‘rtﬂ 0]% *1]31 A 3iA L

GMO< °|&3 A3 (dE &0, E‘if‘é% AEA 5
g A=Y AA WolA obrlEe F32Q vkee FAATE olH 3 vk
of efr owdt SAZ A=7k2

- 243 -

C3

D8

D4, D8

D4

D4

C2, E3

D2, D3, D8

C3, C10, C8




)
M
:oll_r“
=2
L
o
il
rr
0%
i
__).4_1‘4

J. =3t

2. parent organismo] #a8tnA} st B WA G FAAN
3. GMO7} &35tz sl &

AT GMO®| 934 tArE &

4. parent organism<> TtHA}(metabolize)d

Je= EF4e FoloyR

5. GMO7} tj’d & (target substrate)oﬂ Qu:‘l X}:Lx}z(self-sufflment) s
5 AT Fe 2
s Jg @49 48 5)8 ASHep

6. GMOZ} ©+2 A E A (other organism)o] ZHZHOZ sz I
22 HolAlgd FAH HHACE 2 TS vAe urRES
Abst=rky agnd ol E dAls] dHEiAlL
7. GMO7Z} =34, t71d, EFA A= &2 FAJMP
8. GMO7} GMOE A # ¢ A EA (organism)ol] PIX= J3F2 Fo171?
(What effects might the GMO have on organisms which ingest it?)
9. GMO7} 2§ FArERE id & SwbEl 7] %3}
A3g AR L.

Jd=71 vl a¥Egd,

- 244 -

(@)

C2, E3, C8

D4

D8, E2

D2, D3



CAFLR olgHE A=A

. parent organism®|t} AlF AE A (donor organism)7} o]u] 2FAY4bol| o] &-E A
U AFez dAFE P vl 2809 () d/FEE o= Ax HHAH=IR
(i) AHE7] Aol dubF o g ARREHAY eFEHe T4l J=e7P

 GMOZ} 2SR, Ao A9 FBE WAL AANEE BUSHTR
R, ol A8 HEHAL 2
Fol U ARE AZAA 0.

. GMO 4¥e] 54 Bt 702 Ho| Azel 49 & ek W
A 2T ol F A A L.

A WE YA AEe] FEFEe A(nutritional quality)o] WstE F
QE7R? WY TP 1 o] FE AWEHA L.

- A AL S GMOZE 7HE =712 (is the GMO to be processed during

the production of the food?) T+ 1T} o] & FA3] A3 L.

. GMO7} AE9 Fa AEA Ee

SRR

B

T A=Y YH-(small number)d

- 245 -

El

E2, E3

E3

El

Urbg R

E4



A4 Bt 717

Ko
! |
3 - g~ 0w
0 r @ = °% o
o e & -0 Y ok
H N o — 0 —Z& o
<r o1 — — o B @r_: B
7 0 e 5 ) P
3 Ko = __o.__. il
2 = ~ k0 o
N R0 ou
T
=
oF o
5 "
ol's oY)
| -2 il
[ =
o o3
=3 0
.uuwom @
o
=]
3
0 5 5
0 70 ol
o [ 5% [ | 2o L= :
® ph @ LEE Lo "
; - E._ KK ~ L | 0D )
i x o oy &3 M
. 50 KD
a1 10
ol ®
. A
- N S Kl of
e S O 0
m = (0] e .A H
-— h ol &
mm_nﬁ_ w = = ol = <
573 = 7 S = g = i
=L i e i 0 3 ; = ;
o =8 HE o Ko OH ~ R S
= |olls ~38 ~ 2w K G s i
% 3 . . S 2 ol g, ks e
= : - N § . = Ok A
<C <C M e <
<C <C _N

- 246 -



ko

o ol )
=) %0 —n 2
o o S w £
2 o ol &5 X0 bl
2 > o ” £ w o
m N l}l = K ___._=
™ 100 X J
Al Kir ©
vy jifs 2
K i 2
0 xe] it
- =2 o0
M_. 20 Wa 3 a!
2 . °f | b
A . X0 = Kr
K] 3l o= )
A PAE= 2
all 1) n ? 2
N o = =
20 W = <
= (nnux K
Ko
L2 EHIM Y 00 =
M_u 3 I — = | KO
- 0 I+ 5l
ulo
= —
" )
- ol
E o< %0
0 R Nz mo
Ry o =< 3
3 o - < >
0 u_ i _.II;_ o 1 ﬂ._N _||.A|
70 Kl 23 ___M_ﬁﬁV o o i
s o I @ . R Blw Ok
% . _ N . ) )
a o o o) B o @

- 247 -



100
5] Ho X
B B ol o = 2
0l i 70 m o i
- — 70 = TR = 50 5 __oﬁ 5
I Ko KIo or o 2 n 2 o =5 >
= 0 33 — S Y]
i s Klo = ° =
L o : Ak B
0 g
o K0 %
KH )
4+
= N o
b | o o3 @
e i o
K & oF
o___ x5
&0
] 70
< <
A0 A0 00
oo o .
| o i 5 5 2 o0 o 2
5 O _ O _ | e — __o: L||_
JK 4 " N = < o e A &
R R o o i A i B
: i o o ny AD o 53 ol ot
: o W )
Ea) D
\mmwy > © o) — =<K <o
go S — = -z 0 o =
S5 > <~ RUHT 555 =9 80 Kl =
%0 =5 2 sZ U0 M= = ? o
] 5 @ o= 5| o= ou < 2
0 e T= ok — - =
[m r 0|J OF B = s R o il 26
3 _ - 0§ 30 2 ) 2T D5 Slip) = S8
of o] X0 i = AHar < ~Se = K =] =
S p i n g 7080 <1 25 =y i 5 Ko
0 zr &l 3 e NODY Rly= 5
5 G ] %) 0 < %) ST RISS _Mom o= % § =
F o) 18 R, o3 < S : 0OF °. .
3 O O 8 S S & 5
O O & 1)

- 248 -



0o
[}
o - 0jo 00 o
0lo oo oo @_m > 5 8 %omT > m >
— — _ — — K —¥ — 83 —r- — K — K
B o3 o3 00T 0 a3 =0 @ =
038 = "0 0 o)) by}
= . <y o
ol
g
™3
- - — K
K
0 [ _
= m wx |
i 0o 0o » o0 ) 0l _ a Rl
— L L — o — — K go LT — ©
JK I3 55 i o =0 A o
00 = ag k
ol 1of
o3 O
= 0 oIS 0L ook i /0] 0 55 =
= U0 R R 30 TR el % 8 _
8 = Wi = — R 3
2 c 6 0 = 5 J S i OF ol RS =
- i K1 L0p) L L 50" 50 b 5o o
m_m P 3 RI™ gF w_m o = S M m.m 53 mo_to
— e o) — = IR = _llof
%_ 15 = __gﬁmoJ = ROE W EEIES K T 3% <080
Mg Ss 20 Dl = o EORD 5 il J=m =
%0 Wl OF = Ss=l RS = A= A o Eig el
) 1E 9 -0 A . : . - il 70 .
* o=l 03 QW= S o o 3 8 8 ol 8

- 249 -



]
i - o_m 0o 0o
H o3 [ 83 —
Gl
L oo
o | om_w | oD 0l
s L L oo
&3 R
&M
0k =<
o =
m e Z
30 @O i E :
4 Rl £56 o . s
§ |9 g @ = g
70 Hio 53 <0 O 3
TS} < nu Ur GE =
: . > | oz &4
‘ i o = <
w ol & A
(! Y

- 250 -



- * o] glo] GMACH Y AME A&

48 GMOs(Genetically Modified Organisms)<]
B7h U S5 ¥ £A%

v

GMAC+ sub-committee©]|
AJIFME $H

v

Sub-committee™ 2| A& H7}3
(47HE AN AL A2

99T 5 919

v

Sub-committee= GMAC?]
AAME A=

v

GMACY AA

v GMACH] olajA 1

- 251 -

it



	제 출 문
	참여연구진 및 자문위원
	I. 서문
	1. 연구의 배경
	2. 연구의 목적
	3. 연구의 내용 및 범위

	II. LMO의 환경위해성 평가 사례연구
	1. Event 176 옥수수
	1.1. 사례선정의 사유
	1.2. 평가항목
	1.3. 평가기준
	1.4. 평가절차
	1.5. 평가내용 및 결론
	1.5.1. Event 176 옥수수의 일반적 특성
	1.5.2. 환경위해성 평가

	1.6. 평가사례에 대한 검토의견

	2. GA21 옥수수
	2.1. 사례선정의 사유
	2.2. 평가항목
	2.3. 평가기준
	2.4. 평가절차
	2.5. 평가내용 및 결론
	2.5.1. GA21에 대한 Monsanto Canada Inc의 제출자료 및 자체평가
	2.5.2. Agriculture Canada에서의 환경위해성 평가 결과(Decision Document 1999-03:

Determination of The Safety of Monsanto Canada Inc.'s Roundup Ready Corn(Zea

mays L.) line GA21)

	2.6. 사례연구에 대한 검토의견

	3. Glufosinate 저항성 콩 (GRS Lines)
	3.1. 사례선정의 사유
	3.2. 평가항목
	3.3. 평가기준
	3.4. 평가절차
	3.5. 평가내용 및 결론
	3.5.1. Glufosinate 저항성 콩의 일반적 특성
	3.5.2. 환경위해성 평가

	3.6. 사례에 대한 검토의견

	4. 농업미생물농약 Psuedomonad
	4.1. 사례선정의 사유
	4.2. 평가항목
	4.3. 평가기준
	4.4. 평가절차
	4.5. 평가내용 및 결론
	4.5.1. 평가대상 재조합 미생물의 일반적인 특성
	4.5.2. 인체에 미치는 위해성 평가
	4.5.3. 생태계에 미치는 환경 위해성 평가

	4.6. 사례에 대한 검토의견

	5. 환경정화용 미생물
	5.1. 사례선정의 사유
	5.2 평가항목
	5.3. 평가기준
	5.4. 평가절차
	5.5. 평가내용 및 결론
	5.5.1. 예비시험정보에 따른 위해성평가
	5.5.2. 노출평가

	5.6. 사례에 대한 검토의견


	III. LMO의 환경위해성평가 및 환경방출지침
	1. 선진국의 LMO 환경위해성평가 및 방출과정
	1.1. 일본
	1.1.1. 유전자 재조합 식물의 생태계 위해성 평가 실험의 절차
	1.1.2. LMO의 위해성 평가 실험에 이용한 시설
	1.1.3. LMO의 위해성 평가 항목

	1.2. 캐나다
	1.3. OECD
	1.3.1. 생태계 위해성 평가기준 및 방법
	1.3.2. 생태계 위해성 평가절차 및 허가
	1.3.3. 생태계 위해성 평가항목

	1.4. 유럽공동체(EC)
	1.4.1. 생태계 위해성 평가기준 및 방법
	1.4.2. 생태계 위해성 평가절차 및 허가
	1.4.3. 생태계 위해성 평가항목

	1.5. UNEP
	1.5.1. 생태계 위해성 평가기준 및 방법
	1.5.2. 생태계 위해성 평가절차 및 허가
	1.5.3. 생태계 위해성 평가항목
	1.5.4. 위해성 관리방법


	2. 환경부의 LMO환경방출과 관련한 업무의 영역
	2.1. 환경부의 업무
	2.2. LMO와 관련한 환경부 업무의 영역
	2.3. 환경부의 필수업무 분석
	2.3.1. 환경방출에 환경위해성의 평가 및 허가
	2.3.2. 환경방출실험지침의 시행
	2.3.3. 관련시설의 사찰
	2.3.5. 자생동식물 및 생물자원의 생태계 조사
	2.3.6. 대국민 설득 및 홍보


	3. 환경부의 환경방출관련 지침의 제안
	3.1. 위해성 평가기준
	3.2. 위해성 평가항목
	3.3. 지침(안)

	4. 선진국의 LMO 환경방출지침과의 비교
	4.1. 일본
	4.2. 캐나다


	IV. LMO의 환경위해성 평가 시행방안
	1. 개요
	2. LMO의 위해성 평가에 관한 선진외국의 이행체계
	2.1. 미국
	2.1.1. 법.제도
	2.1.2. 환경위해성 평가체계

	2.2. 일본
	2.3. 영국
	2.4. 선진국의 LMO 위해성 평가체계의 분석

	3. 국내 LMO의 환경위해성 평가체계의 현황 및 문제점
	3.1. 생명공학육성법
	3.2. 유전자재조합실험지침
	3.3. 농림축산물 관련 유전자재조합 실험 및 취급지침
	3.4. 국내 LMO의 환경위해성 평가체계의 문제점

	4. LMO 환경위해성 평가를 위한 환경부의 이행체계
	4.1. 환경부의 정책방향
	4.2. 정책 이행 체계
	4.2.1. LMO의 환경위해성 평가 및 심사 조직


	V. 결론
	참고문헌
	<부록 1> 일본 농림수산분야 등에 있어서 유전자재조합체의 이용

을 위한 지침



