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ol

ME

A 3e714E 0188 F3AH B E A (Living Modified Organism: LMO)" &} &2 A 7313t9) ALE &
T3k A4 EZE 2A7|d: 710 AR 712dEs T AgEAl ArleR AYEL gl
oju] LMOE o]&3st: drjo) AEF3h2 1980d ] S olF T - oA 5 - = - A B F
op FArEo] AF ifo] BAH Fo, Ak AW AE 59 2okt B A ofzue 2, @
AegAY BE 5 OFd BopilA ZGA A7HT Aot AP TrIES A7 A2 Aol S
T FAAEEAE, vAE 5 AUE, BH LR AYA T2 ofv] AlTEHI ok

grd o] LMO9] 9j3i4d-2 s AsoF & F 23 FhAo|ch LMO]| o3k QA 2 S of didt A A dEF
2 1980\ o]F Al =Ho] Hojgton, 150722} 3000]% 2] Biosafety [-E7H7F ZHH 19954 A3
ol mt=glE A5 Qo A LMO7F Y33t 7HsAdol S1E ut Qleh o] F 4] Ahglof] AR Iy 3ot £
ol 24 AR A3 5 kit FAAA FY A2 20000 19 Bho] 2.9k 4 94 Al (The
Cartagena Protocol on Biosafety) 7} &% 7 o]t}

32

haj

NFAUE 97l 2 Q2T Y Sl AL 19984 o|F o] BE IMOZH 44 - §EEHT
thol2 qlste] Fue] BAY BAS 2T, LMOS ol F o)§F Ao thstol by Bt o
A G FU 2AY A $AR WY RS WEA B A Sol F2 JHoE SHE v
ool @ ASA Aol 2eE TNE Tl LMO2) AR, BAANYBE, AASAeh B
52 AAHOEZ 4% 4 9k FAA 714 SR AYS Buax Ran gon BALYS U

AAT A E£3 HEE Aol doke A0 Ak ol E BAE 2AR R 27 A Sl

PR

)LMO: h} 4% Shmodem biotechnology) o &J3) A91H 02 2 AEAolch d7o1A Yuje) YT atol
B ABHA SFIPUENG QT 02 AoR, Aol WS 4B HH YL B 2T B
& dold HEUU $URS) AAR H2F 714 (recombinant DNA technology)h 2] E-5F3Holx Tfamily) o]
7v8) HERY AE§7) %) (CBD, 1999).
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2002H= A ZH oM oy

d ARRAY 2RO FAVIENTAe] 2R

rH

Me Fet7ier, @38 AR, sUR 5

At

& Aol LMO9) 87 sl plA e dFol 24 FAhIMO7L x o8 AF BE AHsto)
B 5ol dof @A SYHAL A EE HYEFH o2 o] EYHUE A LMO7 AR A of
ARl Yl el A 71&ste, §F FA 8ok & ko) dsjA 7j&stnzt stk

LMO®| 22t &7 #i°1%

Ao AETIEY olgo ostel YHY IMOE APAolA RedHoz A WA + gt A2
WEA oIt tetal $el7k BESM QY Bl olHe HEAY EYBol tl 4Y Ex Yoz
A 1 F3E ehAl Bk olgd LMOZH 28 S0 e A3 23] slAlsAY 3]
2ol AA 3 S wAR oz WSk WEo] gRE] 49 1 G volt 4 oY 18y o]
e A7AA W2 FHE D Qo] LMOZE A7 R Bl HlAE o) ARBo] gt 2o] waln
T 9le

A, LMOE 0|83t Al &o] U7t A%l AHAY SHoly Fal 278 WeA L 1540l S4n ¥
2712 904 4 Sk SAHE X2 Jou WA g ASAT AN O EA gk g

o ofggt YEAE AAAANA 54 R FHE7|PE HAHR] gout fHA A2 st }‘HETL‘

TR e S 2= R71A7F G ol F B4 2 dH274 FARTL B4 AdA A HHE
T e 7He S w9 ETh 53] of2idt AdA o] whiel BAEA g&aletE LMO7F A A Ao BHEE T
ol fHAte] 4FE Fr 8o WHEH2R FAS Fof o} o7 A LA H54S UL &
otd 4= Qitt.

£4,1M08] BHEL 44T AAGUAY THS U 4 Aok LMOE ABHHO2 ik BRel
Ut ABT o) FAARMLEDE Foto] Aol 4Es}z1 e 4R Holg U 4 YUtk ol ujz}
LMO?] A9iH oz WYy fHg Mol APHOZ FAT & A WY slolA Ao Hak 2
7Vl Ak B3] BAY AR BT BAZA LMO7} 2 Y 4 UES oz wh
enz LMOS| AZHY FAATL Fitk MRS Aol = AST S8 vdT BAF o] BB
2 7aA % ek

ki

AR B Aot EA L FEA $AA7} o] FEE Ao2 ZAUA] Yt HERTW ofzt 0|23
S 2 EREMETIA RAR 7} A7tolE BabAu) E(self-tansmissible plasmid) £ HFo| ] A(virus) S0 &J5te] o] H
+ Aok
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FOR ARl AHAC PrE 9Y @

A, g (vector)S AR g £H 3§42} A o](horizontal gene transfer)? &) 7}s-AJ ot} S AR 27| &
of AHESt A= HE = T HEY SFM T BAHO AL BAH ST FARES AolXZ 4 9lo]
of Gtk o] et EFZA Holelr Ei SetAv|E@midE o) AT o3t Mele §L A
AolA 271 o] A E ol FRME oA FNME FHA Hol7k EA 7o) 4HH R of
5% 4 08 AARToled e A2 e BAE FUAL 5 48 B ope o) Wl 41
29 dol g FAT = U=E FAA AFAHL A G222 E(DNA marken) Z AH-g-317| wj 2o A
A WS Ad A7 AAA o FAHE = Qlrp.

A7) L2 vpel oSt fAR] £HA o] 5L n|EofAute] YL B DTHENHE &
A vk Qlok a2y B WPT YARAE AAvictE W2 vlgo] FYAF YE| $HAE A
oJANZ £ A= WE7 A Aoy, ofe wE RFYEALY FHAF Aol AL B BolAA

k. o213t 3¢ A L) md2 A Aol Y 4 Utk (Greenpeace, 1995).

7ol =YY LMO 3 1 AFo| AAMYA o] FFE ekl 4 Qi Wulg ZAE Aol Flgw
Zysiglon) cyEe sHa St ANET ook BolF ARZAT ARH fE o] thalA S
A&HQ 77 2RI ek by B0 £ LMOZE AABAe] vl AL e A% BHA D
9.

LMO9| &7 342 LMO] g auist 9 g Auislo] 02 73 g3ol wtet ofg 6717 §3Po8 18
T A olE 671 £E-L ) F o FHAAAY Y AA2 opy|E £ U= hAbE) i) B2 F Gl et
A 85, ii) FeHs}iv) A4d D L2 W3} v) A2 BAWE, vi) EAZ AAH H3Bto]
o} <#E 1> (7 H 2000).

3) HEE o8 FATIIIEL HAAS +HHY oJFHAE AX YEA Askuty e wsta 9o g g
S A 80 Aste] 22 YU E8Y 2HHA 2J02 2T Yok (AFYAYR, 1998). A, Hel = o)
Y FEY HAAAE HHY & Yk &4, HElE PYA AFH ARG 3 o5 AN AR, WE L
AZE FEAZ AR + AE FAAAZEE 22U YA, oA B HolH Azgd $AAE 437 $u4
o189 A Faolch. oAl vl A 8 o] §3 FAUR H2Rr|ee AR WUt AE FET 4 Y 94l
A, dEs 529 23718AA RAHA gL ¢ 9low, BouA] ¢ 482 458 Ho|, #9E 4 Aok
eaA, HEjo] gato] dd FHA AP 4L S Y78 2HE S don, A g6 o] F0Y
$ BEA | Mol ZH Yol E = Stk
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TE Fvele e MeiAlol e 93
+ Individual growth rates
* Energy metabolism, pathways and rates + Altered feeding rates and efficiencies
* Photosynthetic and chemosynthetic pathways * Altered rates gf nutrient cycling and biological
structures and rates ) energy transfers
* Rates of nutrient uptake and cycling « Altered rates of photosynthesis and carbon
» Amounts and types of nutrients used fixation and plant productivity
» Use of polluents as nutrients, pollution i i L
degradation * Modified rates and patterns of nitrogen fixation
AL egracation « Shifts in competitive abilities among species
#is} | - Nitrogen fixation pathways and rates « Changes in degree of pesticide and antibiotic
» Carbon dioxide(CO;) consumption resistance among target and naturally occurring
« Toleranice of elevated CO; species, and spread of antibiotic resistance genes
« Expression of novel proteins or metabolites, by lateral tran_sfgr . R .
increased metabolic wastes * Release of antibiotics, toxins, or increased
+ Production of antibiotics, or biological toxins concentration of novel metabolites
such as that from Bacillus thuringiensis (Bt toxin)| Decrease or increase of biological diversity
» Antibiotic or pesticide resistance
+ Temperature + Geographical relocation, expansion or contraction
+ Humidity/moisture of preferred habitats for species and ecological
« Soil chemical and physical properties, including communities
nutrients and water potential + Change species/population phenology (seasonal
2 g | - Light intensity timing of life cycles), including patterens of
o gk | * Salinity growth, development, and breeding
digt |+ pH (acid/base) * Altered geographical ranges of species
g4 | « Water chemistry « Altered patterns of dispersal and migration
85 | ¢ Pressure « Increase and change in routes and extent of
+ Oxygen, CO,, and other gases such as those of biomagnification (concentration) of toxic
anaerobic environment substances, including heavy metals
* Toxic chemicals/pesticide/antibiotics + Changed composition and diversity of ecological
« Heavy metals (e.g., mercury) communities
« Reproduction
« Territoriality
» Migration, navigation, orientation
. Chemosensor)f abilities, including pheromones - Altered breeding patterens and cycles, and
and allochemicals .
« Motility/locomotion mate—recggmtlon ‘systems )
. Animal communication + Change in population abundance and species
+ New kinds and levels of plant secondary assemblages i
2% compounds + Altered pppulatxon dyn.a.rmcs and phenol(_)g).'.
s | Colonization + Changes in self-compatility and incompatilbility
. + Pathgenicity of bacteria, virus, and fungi of plants
- Mutualisms/coevolution » Changes in rates, plant species spectrum, and
« Pollination effectiveness of pollination
+ Photoperiodism + Increases and decreases in pathogenicities and
- Foraging patterens and feeding specializations patterens of disease transmission
and rates
+ Social behavior, commual and cooperative living.
"altruism"
EAstaendis 9 NEXS
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» Animal shape, size, color
« Internal and surface geometry of unicellular algae
and protozoa )
.gl?e Tg?;:lt;’ngfa‘:)ﬁg;fago;gamsms and parasites | | Altered species interaction: predator/prey,
970 | * Leaf shape, pattern of plant nodal expansion and herbivory, competition
) branching, flower structure, branching, and frond | * Mate recognition
729]| geometry of macrophytic algae . Ch.an.ge.s in t.)atenal cell walls and some
3} | - Spines, hairs, trichomes and other protective antibiotic resistances .
devices « Altered virus/host mterﬁ_chon
+ Bacterial cell-wall characteristics * Changed crop plant architecture
* Mosaic segments of virus
» Cell structure, organs, organ systems
» Unicellularity, multicellularity
* Novel disease resistance « Altered population and community dynamics
A}y | + Reduced predation/parasitism + Release from preexisting ecological limits or
e Habitat preferences_, extensiveness of preferred establishment of new limits
9] and.s.ec(.mdary -ha.bltats o . + Changed disease transmission
aA |- An'.:lblo-tlc or biocide sensitivity and resistance + Lateral transfer of antibiotic and toxin
wa | Extinction, local and global resistances among bateria
= « Increases and decrease in fitness (see next class i .
below)  Changed trophic interactions
» Population fitness (in the technical sense of
population and evolutionary biology as a
summary of ultimate population performance,
based on the interaction of many of the life
history, and population genetic features below)
« Average life cycle pattern, simple, or complex
» Mode of reproduction: sexual, asexual, or
alternating between these
» Frequency of reproduction
» Average rates and patterens of embryonic and
larval development
« Patteren of metamorphosis + Altered population and community dynamics
+ Age of reproductive maturity and age of last « Shifts in the composition of ecological
reproduction communities and local biological diversity
» Fertility and fecundity + Increase or decreased fitness of populations
* Survival rates with age (survivorship), average + Increase or decreased population sizes and
Iongevﬂy' e . X densities
.siNze; ::g gliré:;nltsyxc rates of change in population | . jcrease or decreased population fluctuations,
 Age-structure of population popula(;mn stability . .
¥4 | . Population distribution in space, time, and over |° Alfere age-structure in popula.nons .
#9l | habitat variations . Mlcroevoluthnary changes set in motion in the
AA) 7 |+ Social organization, kin selection, inclusive fitness GEQ population or surronding natural
w3} | Substratum affinities populations

+ Patterns of dormancy, diapause, aestivation,
hibernation, and spore and seed bands

» Sex, sex ratios, mating types
» Population genetic structure, genetic
recombination within populations

+» Genotype-environment interactions and
correlations

« Pathogen host ranges

- Vector host range and competence

« Geographical arrays of conspecific populations
(metapopulations)

+ Specialized genetic exchange(sexual) mechanisms
of bacteria (transduction, transformation,
conjugation, retrotransposons, conjugative
transposons, other mobile elements)

+ Gene flow among conspecific populations

« Hybrid zones and geographical clines

+ Genetic exchange between species and
phylogenetic lineages

« Changes in spatial and temporal distribution of
population and species

+ Altered genetic structure of the GEO population
and their parental populations, if the two are
sympatric (conspecific introgression)

+ Increased interspecies hybridization

+ GEO evolution due to mutation, genetic
exchange, and natural selection
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LMOd]| 9J3t 37 A3jAS A3t7] A= LMOof| 9f3f) e et #std 9l g 2 st A A Hojof

gtk o] & EUE Yalde AAE 5 = mechanism3t 7]go] A7E of, LMO] oJgt 373 Y34 &

ol AR R A7 4 A& Fo ]q' ado& B33 LMO7F A A e Al o] ] FaFo] 1

d A&7 et daA e wEsA ¢ 4 gl

Seuteto] A= LMOY HaiAd-& Aetr] Y3t 71& Aol waE 7hsta ok EA ] Wx 3 Ay

387129 FAAE Y fAE 1T o, o|ygt 27dAY HEL EtFAol Ak 2y A
3o 7ledolat o2 HaHHQl 7|2 2|40 n &3t Ao 1 gA7E ok §F LMo 23t

HaAdE Adstr SFA3 QA AP FE7eS MEst7] YHallxe LMoo gt A3 Hall4

mechnism %5, 7] 28} 7] & Hofol] AR o] B35 § 15 wo|ct

s=p

H3t7] <5 2001, A E -SSP AA B e E 71 P A

=2 X 2001d 9¢Y. EAE

AHAA LR 1998 A F3t A A off BASH AYFTAAE L HPWEA S &9 dF Soff A

A+

7 5. 200. LMOS] &7 84 5 7L

re

CBD (Convention on Biodiversity). 1999. Report of Sixth Meeting of the Open-ended Ad hoc working group on
Biosafety. UNEP/CBD/ ExCop/1/2.

James, C., and Krattiger, A. F. 1997. Global Status of Transgenic Crops in 1997. ISAAA Brief No 5. ISAAA: Ithaca, NY.
30p.
Greenpeace. 1995. Undermining the case for a biosafety protocol: Some comments on the Cairo panel report on biosafety.

Greenpeace International 10p.

OECD. 1994. Analysis of data elements used in the assessment of certain products of modem biotechnology. Environment
Monograph No. 110. OECD, Paris.

OECD, 2001. 4. Biotrack On Line
SEI (Stockholm Environment Institute). 1994, The Importance of Ag-biotech to Global Prosperity.
USDA 2001. Biotechnology Risk Assessment Research Grant Program.

USDA/APHIS. 1999. USDA Homepage.



