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x m m y -'r 3 0 0 0 0

i-^ X 2 0 0 0 0

x-f ^ fc-7 3 0 0 0 0

^ 7 7 r ; J/

n . 1 0 0 1 1

tP B B 1 1 0 0 0

M U M ! ' 1 1 0 0 0

-> a ｣ ~s a O A

X 2 2 2 2 0

X 1 0 2 0 0

RW). o -.mwte&m&u i : m*wa£«i (7-fx7<D&iEX 2 : mm^mtutj\,-?

(tiift : Animal Biotechnology Science-Based Concerns, National Research CounciI, 2002)

m vmwiuo fflZ&ftM & m Sbfcc

^, ^umomiMmz-D^Tu,m-m^^wwrnmrnm^t/vE'-
:&',
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o&m.

ttMLtfcttmMM (It^r, 7V ^t°7#) \zXfflZn%o-

^fflii^- t^e>. mife^ DNA S^tiS^?W@^fl&^fcfft>nT^^. ^

Fishpharming i1km\Z.£.&WM§h^(D^m%>)!Mf£M) OW^gfe & t) ,

tm \z£ %>w&<DW&^<Dfami)m$t'$tiT^ 2>o

apisminefera \t 2004 mz K77 vmnw&^nfco n$m\z\m%k%.wfo
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( 3 ) &&*.tt£ttOM%ttft
-a
å .an iS^i?1)

1 .  1  - 1  0  7 | t | l  l C f c ( j - ' 5 i l i E ^ I ^ ^ - ^ ^ # l f f i ^ ^ p n n } ^ P t ) ( D f g p I ^ 5 i l

G R A S  N o . m m % ^ A a ^ f - o  s s m ｱ m ^ m m

8 P e c t in e s te ra s e A s p e rg i l lu s a cu l ea tu s A sp e rg i ll u s o ry z a e 19 9 8

1 0 E x o p e p t id a s e A s p e r g i l lu s s o j a e As p er gi  1 lu s  o ry z ae 19 9 8

2 0 P u l lu la n a s e B a c i l lu s  n a g a n o en s is B a c i ll u s s u b t il is 19 9 9

2 2

A Ip h a - a m y ]a s e (m o d i f ie d ) B a c i l lu s I i ch e n i fo r m is

B a c i l lu s a m y lo l iq u e fa c ie n s

B a c i ll u s I i c h e n i f o rm i s

19 9 9

2 4 A Ip h a - a m y Ia s e Ba c i  ll u s  st e a r ot h e rm o p h il u s B a c i ll u s l ic h e n if o rm i s 19 9 9

3 2 P e c i t in ly a s e A s p e rg i I lu s  n ig e r T r i c h o d e rm a r e e s e i 19 9 9

3 4 A s p e r t ic p ro t e in a s e R h iz om u c o r m i e h e i A sp e rg i 1  l us  or yz a e 19 9 9

4 3 L ip a s e Th e rm om y c e s la n v g in o s u s A sp e r g i l lu s o ry z a e 2 0 0 0

5 4 X y la n a s e Th e rm om y c e s l a n ug in o su s F u s a r iu m  ve n e n a tu m 2 0 0 0

7 2 P u l lu la n a s e B . d er a m if i ca n s B a c i l lu s I ic h e n i fo rm is 2 0 0 1

7 5 L ip a s e F u sa r i um  o x y sp o r um A s p e r g i l lu s o r y z a e 2 0 0 1

7 9 a Ip h a - a m y I as e (m o d i f i ed ) B a c i l l u s I i ch e n i f o rm i s B a c i l lu s I ic h e n i fo r m is 2 0 0 1

9 0 C a rb o h y d ra se R h iz op u s o ry z a e A s p e r g i l lu s o ry z a e 2 0 0 1

10 3 L ip a se O no d i f i ed ) T h e rm om y c e s l a n ug in o s u s
A s p e r g i l lu s o r y z a e 2 0 0 2

F u s a r i um  ox y sp o r um

10 6 G lu c o s e o x yd a s e A sp e rg i l l u s n ig e r As p er g i  ll u s  or y z a e 20 0 2

12 0 m a lo la c t ic en z y m e O e n o c o c c u s o e n i
S a c c h a r o my c e s c e r e v is ia e s t ra in
M L O l

2 0 0 3

tria la t e p e rm ea s e S p om b e

12 2 la c c a s e M y c el  i o p h th o r a  th e r m o ph i l a A s p e rg i l lu s o r y z a e 20 0 3

12 6 a Ip h a - a m y Ia s e (h y b r i d) T h er mo c oc c a le s P s e u d o m o n a s f lu o r e s c e n s 20 0 3

14 2 p ho s p ho I ip a s e F u s ar i u m  v e n e na  t u m A s p e rg i l lu s  o ry z a e 2 0 0 3

15 8 I ip a s e C a n d id a a n ta r ti c a A s p e rg i l lu s n ig e r 20 04

(&m : *g FDA *-A^-v£t><!: lCffri£)
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2) mmttm
©!>5-O0tIM^lT,

;<-rVx-z/b » &$>%><
mft-vm* å &&&&&%&,

\/\

£%WkW& OU^U
£ %>m%i®m<Dftm\z'o\,*T\t,

^©!&&#& b, MmMtMAj-V^U

O*a»A««i(cJ;£77-r HU>7::-r -$'a >

±«l©#'ffcj JSfa7Kjg&«^v>-^-;i/ Vol. 25 No. 4 (2002))..

feT^^o 7 7^r h u*7'4 Ji-i/3 >izmj3'*tz>m&m(D{xmm$&tjtn
tcii^f5ate?s® i. i-2 ic^f.

tfc?fflM %. M& i tzmtHDi mm&.1.1-ll \ZmLfzc
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MerB
a) R-CH2-HG++H+ -» R-CH3+HG( II )

MerA
Hg(E )+NADPHH -» Hg(0) T+NADP++H+

b)

c)

ArsC
l-h:AsO43"+2GSH -* GS-SG+H2O+ASO:

r -ECS
Glu(E)+Cys(C) -> r-Glu-Cys(r-EC)

3-

As(SR)3

SMTA
SeCys

T

-CHO

(SMMXf±
AdoMet

MeSeCys

MeSe-SeMe t

raessa kE

arsC t mrnymm E. coil * A z¥ II - h Cd 1.4｣
arsC t ggilTcStH E. coil �"sn ^ pH-X-f 蝣>a.- h As (AsO43-) 3fg

7 -ECS 7 -ECS -ｻ iｻ* - tf E. coil Jk tf m m m m

SMTA 蝣fe UJ :s7,t-< >*3-)¥> h=? y
X 7 i 7 - 1f

A. bisulcatus i'U 't y.-yx-y ms&tfi mfL Se (SeO,2-) 8te

SMTA �"t w j v ^ ^ -r> * ?蝣& h z>>
7 7 i 7 - fe?

A. bisulcatus Brassica juncea fltJ&M J JH SeO42¥ 5 teｩ$3g

YCFl gsh mi&o& m^cD wm S. cerevisiae '>n-4 *-ｱXl- mfｧ. $i %m Pbl.4fo cd 1.5fg
HMA 4 JM*# & cE>ftR <Z>IH3｣ A, thaliana -> P -<? ｱ X ^- m w L &  m s . Zn 2fi . Cd 1.4ft

a i. i-2 mmz£.z>m&m:fr<t(DWMt:fr4t%}%:

(th*:Phytoremediation: novel approaches to cleaning up polluted soils Ute Kraemer Curr Opin
Biotechnol 2005, Vol.16, 1-9)
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i. i-n mfctt»z$&iiiz&?Tftto2tif£m&mmimto. (mtoH)
^AMfcT ttm Mi wrm

m

Metallothionein th Wtt Cd &nn S.Misra et al. 19891

Metallothionein T^7X Btt Cd #nn I.B.Haiti et al. 19891

Metallothionein AAX^- Btt Cd *A3 E.J.Bandle et al. 1993|

Metallothionein hh Cd #nn A.Pan et al. 19941

Hg(n)reductase mer\
A

Hg i/Wf z i-X
i-

C.L.Rugh et al. 1996|

Metallothionein CUI\
1

S 'I4 Cd *'J777- I.Hasegawa et al. 19971

Hg(n)reductase men
A

tfC Hg #7? C.L.Rugh et al. 19981

Hg(D)reductase mer\
B

Hg Meagher et al. 1999|

Metallothionein-1i
ke protein

^y?3 Htt Pd &rtzi M.C.Suh et al. 1999|

Glutathione
synthetase

ifitt Cd ij y^i- Y.L.Zhu et al. 1999|

ATP sulfurylase !RiRDC Se % 7i/i- EAH.Smite et al. 1999|

Glutathione
synthetase

Btt Cd X vi'i- Y.L.Zhu et al. 19991

Zn-transporter 5/nK ^X
±

!7C Zn B.J.Zaal et al. 1999|

Sorbi tol-6-phospha
te dehydrogenase 1-

:7c



ft£v H i. 1-12 <D&?\Z, B^TfeMSfft, WM-a-tf^y^v

i. i-i2 $mxmwz&.z>jrtmra-v&\z.mtz>m%m (srt-D
#u imt u^jv fa&

m$t
mt

m%

m%

m%

Sfo^ ^ nftx^'f >-&/&MfcT (CUPl itCT) 1)
2)

1)

% H 5 ^A#i»ti* *#jn Lfcjte^i(aiftA^An
©fma

3)

å Mttm^tt-y tDV 1)

i-^-fS^SK^^^H (77^ b+l/
5P> (PC)) (D^J&Wm (PCS) £38^5££fc«fc

1)

pcbà"y m%

m%

^n£ P450) £>SALfc
-ft, -f*) ©f^tti

Mfe? &h
($>*#

4)

m^m^KDm^Kmmmm^j-(P45o) zmAvtc

y^ttis>m* pcb, ->vj?>, ;-7i/-m

5)

PCB ^tl £3fift/tt-£ L fc*£^ffi&A*t4&©ra 1)
1)

^/Mi^yitWMMiR^ (dehaloperoxidase) £ fij 1)
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a i. i-i2 m&?tmmz<}:z>n<(MT a-vr/\zMtz>m9im (srt-2)
#i? imt u^jv l*3&

å mm
m$t

m%

®m

fjiflMckAO%\ziPi± (^^4"© NOx QftiR) Ltzt^

1)

s/xx-r >&$m A m.B.J-^MA htzWm.'tfT,
itt(QlfefiIx.^A^ ©^tB. ±%*<D SOx

(gr)) (Dmfc^mAi

(SOD, APX, CAT) ^(D

myk*®wto\zttm:&tz> mk%.mi<r>ftm. *
%tp(D SOx !RiROS!l*^*5.

m&a-(nosz) zu%-&tufmfcTffi.Wk7Lm^vm
%o ±M^(D SOx KJK©g!lJI**»S.

1)

1)

1)

1)

(tBH)

2) mmz&zn&mm8i±m<D]*<t} a#*ga»Bf£$>*-;*-;i' Voi. 25 no. 4 (2002)
3) tm\z&&mm&Qi 12) »fi*ia»A*/t=i ic;i3it3;b F59A*«a©flMinj m^*

*W^Rfil^ NO.U02001 (2002/07)

4 ) n««ftffift¥i*iK©fiwe*af^«j**Mcaft«ws£^+'-^;u vo i. 25 no. 4 (2002)
5 ) ran^M^iilcfcit-5 pops O 'J ^^iiM^;±<Dgg^j{b^tiK lJ x^^^waK^WIt'i'

-V-fTM^m2 0^|5iyP^7A#^ (2005*f 1 fl 20 9)

Offl&*»£ttlC<fc£A>r:* U*T:-f i-«>.a >
PCB, TCE, ?^tti/>&<Dmmfc&®l<D&Mz*DteT, $k£tf£fijffl b

^ 1. 1-13 iz^LtzXDtmfc^m.WLx.ffl.tkmzk&ju^v^j x->a
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1. 1-13 mfoftlz&tfZ>m.&Xffi£mz£Z>/U*lsJ-T'(^-:>3 >

# KF imfc vi))/ n̂ m m
PCB, TCE, M m % PCB, TCE, # ft ｻHfc｣ ｫ&ｩ # # tt ｣ |n]ｱ $ -e: 2)
m ¥t^ m m (D
 4b & i tｮ

tcmfcTiimxit&m ¥z m? &m%
m m pcb #ｫffitt｣ｫ#1-3 ｣& ｩitfcTMx. 1)

m t m imim iz.m' zmvi
* m m t m % :fc^m.mz.mtJmz J z> *mmmmz t 3)

t z m z
(ffiH)

1 ) m'mzwm isfcmmmmt-enjLS. y-> 3 >mm pcb «yiG:*3i**a£«©#ijfflj ^>¥
i^^OVOL. 26 NO. 2

2) FA'f^T^yny-t/Wtl/^T'fi-yaV fiKWiRl^J Appl Microbiol
Biotechnol VOL. 59 NO. 2/3

3 ) r7jc|giti4it^^^ijffl Ufe7jc|g(D/W^-i/^7:^x-v3 >j 77;uv^7 vol. 39 no. 9
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(4 ) mrnxmrnom^^^.

otv^o ^n«#*> mM7L*s3tfmm{k$nfcmzM%.xm%&tB* h

z\nskft\z % mfoft<D'k&* tmmW:(Dffi3zm\z£ 'D Tmfc:?-mA(Dmmff
ftt>tix^z>f)K m<\zmmk (-km \zi&xs~D<m$i£^? & t) \z, ^*^

* / n^<Dfcfc¥mk&^<Dfem \zm?zffl$tmM&skfe\z& Lfro

94 ^^\^%/}i b3?^&£7)l hy-)m&&&&^<D?n--y?t*; a<DttT±®¥^<D$Sm

fW &mmn (&&n$m&ffi)
fflJT ti&*i&Qmmmft-3. -á"o. 9; PAGE. 6-7; (2004/03)

mhrmnrco
å  Mfcmizte, yjv h 7~Mz£.z> zi/\>7MM7mmm<Dm.wfcm ££gimsihc\z£z>i&

ifi^(Dmm, SdhCJtfc^O^nqE-^tfflf, SdhC^>/\°^M®5 h3 > F U 7^ffv^-

s -&« i»fcjpjffl"sji6^t#^. s n&.

*-r> ;i/ */ 3rtT#ffl*>/^K£8#fc£;gT£&«>©f£g^*-

ii]£»teS)&> (mm&WM^mmjfutaw-t)
tnBnW^/&3MifBN0. 14; PAGE. 60-61; (2002/06/28)

~Ztt u ¥¥& WW£ Ux7W5®WMF>r&W&¥T3 We3zM}z MM%Mfcl
:?S8^**-££{ft-r« ;i ££BWKL&,

tes-s\ mm&m&&£&iz£.m?z z t&inMT$>Zo ^y =n-m^m^^m^^M&
Tvmm, */ 3 K:ft£«®»££-£*£»£?0SgS£M£ LTJSU&.
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^TTTF Agrobacterium tumefaciensCDT-DNASfflt^TcAgaricus bisporusOfl^
Transformation of the cultivated mushroom Agaricus bisporus(Lange) using

T-DNA from Agrobacterium tumefaciens)
MIKOSCH I S P, LAVRIJSSENB, SONNENBERGA S M, VAN GRIENSVENL J L D, (Dep.
Genetics and Breeding, Horst, NLD)

Curr GenetVOL. 39 NO. 1; PAGE. 35-39; (2001/02)

Agrobacterium tumefaciensEfi^OT-DNA^Uffl LT,
#£JBRJg& Lfc«

T-DNA«1g±0y/ A07 >^£«Bifc#ASnT33?K

1E"£ o £ ©fS^ffiM^ tM&

WL-?-t>-\muftm t

ZTDV #© £ ©^ffljig^©^ii i^-©jSffl kht§mn mmw
&##* (sm§m#i

WJflT mmmnmmmmmmil£VOL. 2000; PAGE. 8-89; (2001/07/01)
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1. 2 nH3E.mmiz&\t&m.m:&s&?Lto<Dmfc\wi\p\ '

1. 2. 1 tKH

(1) Mm&%

1.2-1 TitHICfclt-S GNIO !*/?
m

p^&m
USDA m&

m^smm^o) njtgtt©*& gm &®
Federal Plant Pest Act (FPPA)

EPA

m^tifcigra (pip)

Federal Insecticides, Fungicides,
and Rodenticides Act (FIFRA),
Toxic Substances Act (TSCA)
Federal Food, Drug, and Cosmetic Act
(FFD CA)

FDA &*K mn. -k Fa Bbn ty},a IS, Federal Food. Drug, and Cosmetic Act
(FFDCA)

Mtfttote& B m <DMM<Dftmzm%.t£fc<D & ;D \z'fo z> t

1. 2-2 fcSOffift^ttlCfcttSE-K/rtDiSiiJtffi
ｱ m / M x m W /T m

f t m / m  $ f f i & & U SDA t m  t m m z &  t f z , ^
E PA p i p  o x t m ^ ^ ( D i
FD A ft pnp^^

it m / m U SDA m %  ｣ m m z & n z & ' ｣
EP A T O f c t e / 8  s  n s  m m a m m m m
FD A SB f tfc * 5tt & ｣ i

tt v s/ m m & fi fi te U SDA :｣ # ｣ ｣ ｣
F DA * B ｻ f c * 3  t t S J ｣

f c  z  / m m ¥ m & U SDA ¥xk ¥Z & ¥-f Z $ ｣ :
E PA i w i B # ^ ^ f f l  z  n z  m M v m m m

t e ^ / ' f e & b  O U SD A m J to M ¥z is n z & ｱ

(&&:APHIS (2003) <£U&g)
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( 2 ) ftiSOifciRj

©I^^M!:SoTl^ (##«^f : APHIS «^#M)o

2004 ^p^Ofetc: National Research Counci l ti^1smXW(O^m^^^X^TbJsb
(CUT-S^lxa-W TBiological Confinement of GeneticallyModified Organisms]

2004 ££7J3 NRC ©fg^^ TSafety of Genetically Engineered Foodsj ifi
tem^tlZo 2004 ^9^ APHIS (DV-Pz/s.y? r&&%.&%!(DmftUMlZ

-1.24-



1. 2. 2 EU

en mm*
3o -W^te^ 1.2-3 ©iIOT&£o

B. 1. 2-3 EU lCfclt-S GMO ^IflJ^^^
m m tt m : f S  E U  ｩ & ｣ P
m 2001 ^ 9 ｣ ｣ T 200 1 ^ 10 ^ ^ 5.

Jill . ｣ L eg is la tion : D irec tive 90/ 220/E CC L eg is lation : D irec tive 2OO l/ 18/E C,

# , (D irec tives 94/ 15/EC, 97/ 35/E C,

Dec is ion 92/ 146/ EEC, Gu idance N o tes)
Gu idance : SCP Gu id ance (1998)

De cis ion s 200 2/ 81I/EC, 2002/ 623/E C

IT
^ ｩ ffi

iS pn 19 9 7  ･ s j i i r e 1997 *P 5 E j&>6  2004 ^ 4 200 4 ･ 4J! j& >5

Leg is la tion : D ire ctive fl an?- R egu lation 1829/2003
90/220/ECC R egu la tion 2 58/ 97 (Nove l 2004 ^ 4 n
(D irec tives 94/ 15/EC, Food Regu la tion) EF SA D raft Gu idance
97/35/EC, De cision Gu idance : Up to 0 3/ 2003 :
92/ 146/EEC, Gu idan ce R ecommenda t ion 97/ 618/EC

No tes) 200 3 # 3 n
Gu idance : SCP

Gu idance (19 98)

SSC Gu idance (200 3)

ta n 200 1 ･ 9 ^ S T 2001 ^ 10 ^ ^ 6 . 20 04 # 4 2004 *M J!j&ｻ eｻ
D irec tiv e 90/ 220/E CC fl are Regu lat ion 1829/ 200 3
(D irec tiv es 94/ 15/EC , D irec tive 20 01/ 18/EC ,
97/ 35/EC , D ec is ion Dec ision 200 2/ 81I/E C,
92/ 14 6/EEC , Gu idan ce 2002/ 623 EC

No tes) 2003 ･ 3 J! fr ｣>
Gu idan ce : SCP Gu idan ce : SS C
Gu idan ce (1998) Gu idan ce (20 03)

SCF: Scientific Committee on Food, SCP: Scientific Committee on Plants,

SSC: Scientific Steering Committee

(&H : Risk Assessment of GMOProducts in the European Union, i-XHJTQHtitft 2004)

i - M ^L L l - H i

lOX iB fa ' -f i

n«, ^ppp^i
^J-IGEH^ X t^. " T ~ « < 3 ^ N \ , ' < a f K J

\xm\ t Z > & ® < D % M \ *1 9 9 0m z f e t bZ t l f c

h LT<D&±&&£&&&m\zMMLr£. ^t>Q>2>i

©t&sj^ 2001 mzmr^titzo
&ffntLT<n%±mz~D^T\t, 97.#fr£ TNovel Food Regulation 258/97J

2003¥7 ^\ZJ$iLLtc TGM Food & Feed Regulation 1829/2003J (^fir à"M

C©^MiJi$.feii-T TTraceability and Labeling Regulation 1830/2003J (M
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^. Mz-itbiUT-^SMiJ) fc^l:dcilT^5. mMmt% 2m*El8fr

(2) Wt&CDMfa

m. 1. 2-4 EU lCfc{t& GM0 *|f|}IJ|C|fl1-<5H)[i!i]
2003¥ 7 £ : mmz.ft® tuff*«tzsmmmmt©*#§is«i-§tz$>©a

^^B& t^^^liM^O^^ fc PT ^ ^ii- (Coexistence guideHne)

^^n^M^^T, #HTft^s^ (mm-Jsmm), mm^kcrcMf?

2004¥ 5/3 : mMZ-hiy^nUz/ (BtlK Syngentaft) <DMM (&JB©#»

9H r ^A^tffih^tnnv' (Monsantott) ©j^g (^ig)
ll ^ : #mfgiritt h^^ECin-> (Monsanto It) *JSS (^ipl- à" SPXffl)
12 J! : P^^JWtt^-^^ (Monsanto It) ©^^^©fiHAWnJ^oViT
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i. 2. 3 K-ry

-(n aftittx

O;i?*S : itfe^I^Ji (Gentechnikgesetz)
(2004^11^ 26H^i, 2005^2^30^^)

oas»© BW
Mt&©£# t& z ztizmsttz hfc Z'T

à" ' M.temz&& 2 ntc$i%!i<DAfc'\<Dmmtmm &ft

à" mm&m^u£*\zmffiM&^ftmfz £<Dmimm&mc z>o

cm mm-&M\VJ1UV/ ^i*4-*

( 2 ) *ffiCD»J|pl
O#r&£fc C5»|pl
à" m%i<Di§miz&n& H-r^a^-m, h^nn-x ^^^^t 101
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1. 2. 4 ^--xh^yy

(i) jra&m

:£W% : flt^F-Sffiii (Gene Technology Act)
(2000¥12nUfe, 200l¥6£ 21 0JSff)

i^@^tbT$iJ^$nfc (SI.2-5).

GT m<Dmfofefc%±<D&WttWZ'O^T}$, 1 997 ¥(^S$nfcJg:jt^tf^
i&o t, &&%£m&ft<Dmmz&z&&z:£<DMMMm\z%ie<Dmm&&%

t> omL ^<Dwmj$>$m<Dm&:*m#>Zi Z\ £.!g\z& y) , mntmrn^ffi^miz
^m^'&m -i ±- k /i.ffijrf?-^-x y ^^s-mi -rM^-fs:*T-r?,\^;Ff^vss-\~\ ,£--\ c)v/h>*i y -aJd^ ^>ssm^j o' <^ im'JAC<_: «( i- v- v--cv>oJi

1. 2-5 GT.&J&tLtiWi
1989#

t£^ hurmm

92 ^ rummm^mmm5 ^£34fciJW
93¥
97^
99^ J^xv

w
10£

SB

12^2-3^

8^mfej-mMmmfemmm (iogtr) wwrnisn, m^i-m^
M# (GMAC) ttS*LT GMOBlt)ftVi©£^ GT mMBOSmmm(ogtr) w&<Dmffimi&IOGTRWGT S^^^^bT/^yj «/^7n^ > h^^^
IOGTR Ofi&U * y V Wk^Xtdm^V^>feW3t%%
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.12£ «>«£££Dfi£i
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OHKD&snmiz&zmmfcH&m. (opt-out provision)

m i. 2-5 (D&5f£m^&ltiX%X^Z>o

1. 2-6 *-X h7 U7(Cfctt£ig*£© GMOmffl\ZMt&Wlft
2003^ 7 n : t-Xh7'J7SBayer Crop Science#:<£> In Vigorm<D%W&

J&^fFnJL, New South Wales#k Victoria^. South Australia

LO ^ : ^-X h7 U 7$k&g<Dm.te?&ffiMUM (OGTR) ^\ Monsant ft

-2004 ¥ 3 £ : Victoriaffl^jtfeTII^^f^tl^iSffi^ig^^ h y TAcDMf^
^§o West Australia'^* South Australia#U Tasmania'H\UM

±, Queensland 'JtlfefFplWL&^-^Lo
4 % : New South Wales «fcjt£^^*/-^*$#lic}g©^lha
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1. 2. 5 "ZCDfe

tVW3o ^r(D^r^y^-^\tm%^< 2004^ 6 ,3 9 gi; nt£#JKl3fe&£

TV^o £7^ X-fXT2004¥l^^bite^I^r£ (Gentechnikgesetz) ©

(1) '-£

OafitolC&SSftfcfPttlO&J&UfCH-f£&& 2004 ^ 6 ft 9 B, &» 436

"Act on the Growing etc. of Genetically Modified Crops"

$yg, wu mm. mmm

ft®x\z&mm&ft®oum\z&ftz&mz-o^T<D&if\zm'?z>gft&

à" ±m<Dmi?n&nmmfcm*&<Dm^&&ttr£%ftmm.-?%>mmz&%> §

mfc<Dmffi*K? ns *& ttrcmmm (Dfr

[f*coi£7e#teM^ n> ^(DmM\z.-o
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ft®\zmA Lrc z. t \z£ v §i vrcfflftm<Dm%:izttLTffim&ft o o
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ftr£ffiftm <Dftva wz mfe z tiitm&

LA

( 2 ) jz&t^momGiz&ftzmi&oi&m&fetbZo -

- ^mm^(D^mx\mm*m&%tcft\z^ztdm

(4) its© en <pm.W£&%*f.å w&*&mt%m®&wtM&,̂-omn
B(DmT\zmfe^nm&m^mALfzz\ tiz£ VMm%^tffzm&\z\%, ^

( 5 ) m.fcwz&&zntzmm*ft®\zmALrz z\ t \z&%&mzM?%>ffim
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(2) x-f*

;£*$£ : it^I^;£ (Gentechnikgesetz)
(2003¥3/321 B&iE, Wu:2004*£1E l B)

O&IE<7) g 6<]

à" ifLfcj-nmz. iz&?> t£^m&(D$km

*£E&itf5«

Off u< ki* e>n/c*ifij(D rt#

^&o : . .å  å 

b. mktf, Mfc"?&^fk!V>)(D/U 7fr±--7T-j (Dffi9t\z'&iL~D Z. to

c. mfc^n^mzmAzntzm^ mm^^m^m^̂ n^^i^.mmizM'r
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2. m&X-M£h^(Dl$±®HzMTZ>mX-Jj(Dm&



2.

t&w<D&±mzMt%mtt(DM&

2. i mittm&z&Fnv^mzMtzmKmm

?mLZ&&<Dm%mfot*<D&±mzm?zmfr<Dicwi%ikmLfco ^<Dm
W^i2.l-l ©IDtS§o

No. 1 <D ILSI ©#^»«, &&%.ttyi<Dm%\<Dffl%m\*ilt:Bft"t?> £hh\Z.

i3i7:-? \Z-DKTWV < ffifrLT^&o
No. 2 ©#^#«, A^^fefe#S(D^tl(Djte?^M^X.S^^J:-3T^ppp
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and Feeds Nutritionally Improved through
Biotechnology (/W ^ x ? /' n v - t?* ｻ afe｣ 3
tt fc ft ira . @ *4ｩ see a cxe ｱ tt i･ffli)

ILSI(International Life
Sciences Institute)

w ww.ilsi.org

o o o

2 Report of the committee on the ethics ofgenetic modification and food use
Committee on the ethicsof genetic modificationand food use

o
I
o
I
o o o

I

3
Animal Biotechnology Science-based Concerns National Research Council2002 Nationa Academy Press

o o o o o o o o o o

4
Genetically modified food crops for Jeniffer Thomson Trends in Food Science

o
I I I

o o
improving agricultural practice and their
effects on human health

(Univ. of Capetown) and Technology, Vol.14,
210, 2003

5

Genetically modified fish and their effects Norman Maclean Trends in Food Science

o o o

I
on food quality and human health and
nutrition

(Univ. of Southampton) and Technology, Vol.14,
242, 2003

6
Genetically modified livestock and poultry Helen Sang Trends in Food Science I

o o
Iand their effects on human health and

nutrition
(Roslin Institute) and Technology, Vol.14,

253, 2003

7

The scientific basis for risk assessment and Harry A. Kupier, Gijs A. Trends in Food Science

o

I

o o oregulation of genetically modified foods Kleter (Institute of Food
Safety, Netherland)

and Technology, Vol.14,
277, 2003

8

Assuring the safety of genetically modified Andrew Cockburn Journal of Biotechnology
o o(GM) foods: the importance of an holistic,

integrative approach
(Monsanto UK) Vol.98, 79, 2002

9

Transgenic fish: is a new policy framework Nathaniel Logar, Leslie Environmental Science &

o

I

o o onecessary for a new technology? K. Pollock Policy Vol.8, 17, 2005

10

Safety Evaluation of Transgenic Tilapia with Guillen, I Marine Biotechnology,

o o

I

o o
Accelerated Growth (Centro de Ingenieria

Genetica y
Biotecnologia, Cuba)

Vol.1, 2-14, 1999



2. 1-2 mfc^mx-&&<Drmmfat^(D%;^mzmirz>ffim (1/2)

W%: Genetical ly modified food crops for improving agricultural practice
and their effects on human health

tfc%e>&&i<otz&e>itft^&&iLttm t ^<D t v <Di i^(Dm I)

mà"mm% Thomson, J. (University of Cape Town^ South Africa)

*-«7-K mm^mum,&&%£
**à" aft

2001 ^5^ ffttMfl^LT^MX, 7$\ t**, h ^^ennv(7) 4^tl<7) l9%(im{S^-

ifr|^(7)alf5:?-|I^x.^tJ<7)mtffifIii^ T^ U *^*iI(68X), T;Hf>f- > (22%), ^ ^^
(6%), *S(3K) (2001 ^) t^oTV^'o *^x 3tfS^-a^x.f^tJ^@iL«roD ±^^#^-C

w%ftmà"asm I

à" 7^ U *"Cii, USDA, ^pnnlS^nHnM(FDA), EPA &&&?$&jLftty}t^M^^MWilot

m^^mtLfz y) , m-*^
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2. 1-2 mfc:?n$:7LjkFn(DmmW]\*] t^(D%:^mzm~Tz>ffl9£
(2/2)

à"EU X-it, iskwiHt h^MftL/;:tO*v^%t^^Ma^d%Tf?^CtUtitC EU
Regulation^. 258/97 <D&fflt:M% LtV)4o ^ ^. JJif*^(7)JfctB^ov^T(i Directive
2001/18/EC WT"Cfft>tt"CV^ o
à" ISli±ii:S Ltii, Sil^^tHi(UNEP) fc Global Environmental Fund(GEF)tf
National Biotechnology Framework ^ffHlrffl] LTV^O

ta rn Food Science and Technology, Vol. 14, 210-228, 2003
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2. 1-3 mfc^nwkz--&&<D$ )fa t*<Dfr&&\zm?zm9& (1/2)

W5lx-t
Genetical ly modified fish and their effects on food qual ity and human
health and nutrition

UPtS c3~ Machlean, N. (University.of Southampton, UK)

*-9-K isisT-Mx.&§t, &.&££, mi%m, rnmmn
itm- son

fggftgà"i&SJl I

mtmm
o

li7F7>r^ 7^t-^>, lite, 7;v

*t& fc, -*&lb&3£;5fe1-3&\ a*Ki^

7^U#-C{±, \B&m'H*T9Suv-M 3=C (ABRAC) ^5 'Performance
Standards for Safety Conducting Research with Genetically Modified Fish and
Shellfish' £ 1995^K&frL"CV^O
^^VXtrii, \UW&%ti* 'Genetic Modification of Fish. A UK Perspective' ^ 1994

O3
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2. 1-3 Mfc^ffiUxjErScDfjib] ^^(D^^mzmt^mm(2/2)

å  &%<Dfcfc?-m&£1kim Km<nikfrbftb titzmm<nfr*m\f*xmilX\<*& ^
X.<Oo

tlh Bitl&ri***oS-t^^tlMWttfc Ltli^tv^f y V»'&(neo)7&*JflJJB $ tLTV^ o

å Oo

à" W&z-mfeWy yVA \zfa<DYJ A K\&<DX\ m&t%> DNA WM&-/£tt^f£lJI

à" 7°n^e-^-1iBj*;/^g£n- FtSSE^JfiU*^^ft/M^^t^J:^S^'^g^

h sgm&i&mzmtt%>^§ x-h%>o
à" mfE^-ffl^x^JKi lacZ, luc, neo, CAT, GFP tfo/: V*°- ^ -jlfeT-^fOffl^tLTV^

à" «x.atfsT^3- kthtin(Dmmt^fi^mmhtzt ^(D^^tt0

å  fo<Dfl-&*MMi<?)mmo ^ti£fijSOt£ <m;»«&{;£»?

Food Science and Technology, Vol. 14, 242-252, 2003
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2.1-4 a iiRj i^o^tt fcirfsw^ (1/2)

WlEx-v
Genetically modified livestock and poultry and their potential
effects on humanhealth and nutrition

M-ev^%>*\

Sang, H. (Roslin Institute, UK)

4E--7- K å .an)

if*- Itt

à"2>oMz\

fc lWc7);£ft-efliftt &<#^s& & o itfST-m^x.^^, ^^<7)3g«f^tt, miST&mx.ffi

h KM LxitiR<Dmm*%2> <r>im L\<*o
fffggftg-mm \

W 3 o£>5Mf

Ko BXa ft teiiijkfc1?-

\<r>%m&
i&<Di&fcI?-18Mz.<nfcM t Lx\*, W}yo<n&.m, s£#> 'k y <d

ffhh<
£j£WWLTti\&.a<0Mt,ffi%^0)Wi&,pap®coifi]±,:

?. ttfnm^fj;z> t%z-htix^z>&mmjxfc*mi&tz> i ^ k n-Kftzwi® (à"/

M^n t*iiatfE^-amx.fitf^?ia Lrv^ v>o
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2. 1-4 Mte&B&z.-k&oi
^mt^fD^^mzmt^mnmmmm(2/2)

å ?>o

7,^7

fc?

Staphy l ococcus
aureus Ot h^<Z>ii2fe*I* Co

à" fzclfett^lM^(TSEs) (±«UtJO^ffilX^f) H h iz^^f*^\ prp £fe^WMft

à" ^*DNA *m$Lt%> Z tKX 2>mft^^"9&^^Mt* V X^(ifg:V^#£htikilKDNA
t 2^$1RNA^S^^J: K)?3C1)^^ttS i:v^f8^i^x.Tv>&o

Food Science and Technology, Vol. 14, 253-263, 2003
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2. 1-5 mfc^M.m7L-k&(Dmmw)fat^(D%:^mzmTz>mm

ffift-r - -*
The scientific basis for risk assessment and regulation of
genetically modified foods

z.-k&<D }) Z?WmtMmKmt2>&¥m:ov^t)

Harry A. Kuiper h (RIKILT-Institute ofFood Safety, The Netherlands)
*-7-K ^ttffffi , t&j|5m4> £&qnn$&tt, ifiWiftffi&VmL -

sm

^ffFffl^^V^^^tt^ltfttfJo t tz, £ikm (tpDp^r^ whole food) O^tiO

1o

jTgEF^à"$5^ 1

Ot£*Jt pap ^ ££ttfHffi <0 JJiC IiJ

&*&Mfct&&?&%: < , sr-XsWr-ZOmit^

å  whole food t LT£>£££!£&tigit"e2>S£i&, %m'x.'k&<o%&m?ffilt, mfiW

. a
lPP \ .8.

nn
3-eå (7)&m&)%%}W:KM"r2>mmzw&?ztb Kffj) , mmmmk^m^mx

LXltfthft^o £-£&£>,Ui#H&-?& *K ZtzA+OitUl-n

;£B#iij ^fr? ^^
.*,

a* Trends in Food Science & Technology, Volume 14 277-293 (2003)
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2. 1-6 mfc^mTL-k&ommMmt^v^'&temrzmm (1/2)

EBEx-t
Assuring the safety of genetically modified (GM) foods: the
importance ot an holistic, mtegrative approach

m)
\mm Andrew Cockburn (Monsanto UK Ltd, UK)

*-9-K £^tt, w£®mm^ $f^i«i k &&&<om®.
»*à"^m

fffggftgà"an r
r^^t- a v ^--.

wja.nnc a
ir^h mmrn^:

t ti2> ik¥ysM<r>£&&<nWffi '7V 'b z <r>W.-<bfiX§tz&&l±%£t£fi,fc&&J%:mWmi*tehAsZfffrtlX

offtz %m&®%&mm<ofc&&WLttKm-t z «jkiij

v^v^(i>^\ ®Mz.&£hl** mtv^tm^a^ ^^^Mia^^^oT^^^tiT^

^v^aotiv\ [*^iU^^ffi^^o^l-e^ >
J5£h

WfflS fcti^S^^4v\
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2.1-6
?lR] £-£©£££f::|IT5#fi£3

(2/2)

&^\ :&&{*$&£å ?& »? , «35«\ m«tf^ &*/å ?7 >*^ri*M£>&£#>, *HK)^#f4

imtntX J) temWi-eSiift%>'&%&$>& £ fcK&£i£L& < Ttefcf>£v>o

iW.%/

t{^
c(iHLv>

Journal of Biotechnology, Volume 98, 79-106, 2002
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2.1-7 m t.^o^mzmt&mm (1/2)

ffl^x-v
Transgenic fish: is a new policy framework necessary for a new
techno l ogy?

Nathaniel Logar h (University of Colorado, USA iS^)
*-7-K ix.^L AquAdvantage salmon, ;fc££St^ fPT7°n -fe^ #g&i&

\§kM (FDA), Tf]S#Jn
£*à"iw

-ew\ mi
m -arå .nal

1999 %-K, Aqua Bounty tt^;0<7)ffiJl£&, AguAdvantage salmon «A©tffl i: LT<7)flpT

trrv*so LfrU Jt<DMH$VMKRl3:tBWte^'?$) t) , v> < o^co
<Dffl-?z<Dffim*kMKKft-f2>W}Z *> $>%>o %&, &&x.&<zmnr£#> <*o-c#
nanM (fda) «ft£»tv^^\ *mic?it, Fdh <Dm7mm7°v^x%m£L, *<d

fff^rtgà"$5m r

m Kftft L tz&ffl^mwà" M&t'ZVtZ.h^ FDA &*Sfi;Ec^ m&z.1k$tzi±%mx.

FDA (i, frfr^ y ^ikZitt: AquAdvantage salmon fc i ^&^jifSi^iJlx^o^
t\ FFDCA <7)aiJ(7)^ t"e "fftv^jjtf^pap" t LTft9 -i (:^/;0 -f-fcfc^ "Id

fi < i fc «:tl^<tSo ff^^#a*^ti> FDA ^It«f^#^i¥ffit^^*^B^||^^p^
FDA ^fe^lf^ fc ^#Ii*H^^1- ^ /t* (7)#^ FDA ^*I^x.^i ^if/i^mfKT-#l:^
m LXfrffith i t co'£>Mtt, 7°n-fe^rt\zTtTS#JntSf^tt£«t*¥S, O 4 o

fjr^^a©j#ffi^^^LT, 3 ow®^jgt£ji^L^o 1 ) Jift^sM^a^a^ ^ itt
^ifipnntLtt% 2) FDA^K^xrf'J-W^tN glJO^OH&*&tfo 3)

fda<dtx\ mz%Mmw&fr*mmz-fo<otz#>Kftz>0 -n^ 3 oos^K^ititt

M1R-?$> Z> b%z. b titzo
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2. 1-7 m^^n^^-kshommm^t^o^^mzmt^m^-(2/2)

*, fSM£^&-C\ S^^7fcii«-ev^t1-^j: oT|BlW t^ t-a ^- Ifrhm

Environmental Science & Policy, Vol.8, 17-27, 2005
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2. i-8 »£?&&*&å &©wfei&iRjt^o^^teKiiiT%>mm

10 PlEx-v Safety Evaluation of Transgenic Ti lapia with Accelerated Growth

Guillen, I h (Centro de Ingenieria Genetica y Biotecnologia, Cuba

*-7-K
t^fr^y, 7~j?\£7, X. &U

**à" gto

f^m-iwtB^^oTto jfcg*;^^^^^ a±r^£££&£&*&*« £ taw*

ffifcrts à" mm
* : mu=f%mkT'j y MTislxmWSkx-f-4 7 tfr (SF&S)o\
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-DtZ0

à" ®&kT4 7\f.7W9LK&Z>t Y^<r>%m*M'<Z>tzt>\^ 5 HraJa^x.r>f 7tfT*^

m* Marine Biotechnology, Vol.1, 2-14, 1999
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2. 2 ilsir/U*T#sni>-vm
±1£fFfiffiJ (Dfflm

ift&Z ftfc&Fn. Ja*sfcD$K*fc«fc tf$

r1 vmm

ft^f^S : Nutritional andSafetyAssessments ofFoods andFeeds Nutritionally
Improved through Biotechnology O^ ^r~rt7 / O S/-T^llSfcl^tl/c:

H|S£ift£l#f&£ (International LifeSciences Institute, ILSI) }t, 1978

*«M^ 2004^4 R\Z ILSI ©^^^77*-^tioTf^^^nfcfe©^

http://www. ift. org/pdfs/crfsfs/crfsfsv3n2p0035-0104ms20040106.pdf

å .m^tct&y,i&$£&ftt>nrcmM%- : -Q/7^I
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m 3 mmt, %mm\z&m2nr£&&$>&zsmft<D£'k&mffi<Dj&m^z

$& 4 mz%mmz&mzn?zftya\ztt't%>%m7'te7> * > h <Dffin iz'c> \<*T,

M 6 M~t:\z, %mMz&m2ntzft®\z&ftz^M&-%> wzMm-zni3i^&.
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( 2 ) mm*.&&<D!£±&nm\zmtmii&pim

-@£JU0it£^©a£A& £ Wi ^n e> <DW&<DHB.fr&t>i£\z<£ D &#&;L 5

H t«#fc^ia^^^©«t5^:1«'&%l«I^©S^tCftT«*5o tot, *<D

wirI^sj <nm&&tiim'?z> z\ £\z&"Dxm±Lznrco z\<D&mmfe%:^n
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M&Rz$mm&%m%T%z\ t, RnrnM^jz-o^xm^f^^^wm^no
Z\tTfo&o
^0, GM fc®\Z\Z, \ffldb%WZmto<D^&&TSmM*&WtZ> Z\£&M

E) \ts m®<Dftffi&&zfi&&&&%-% <i£\z&-DX&nznx^%>a ^<-d
^o^r-7T(t ^n e> (D^^^j;o TMpopCDnaB®^J;r;ia^^itii(c^'fbb
xt^o M«nmn (fao), n^ummm(who), jg^fta^w^*i« (oecd)

«, ^l^i©^p°p^J;^^^f (whole foods and feeds) #\ muWzEvitm
mmzm%*n%w£ton&±&m&v>w&\\zm'Z'?> i^ ©ts.© u x^ ©
^aw^y-fex^>h«75;b^^v^^5ISil^s^< fe©Ta5^> 0996
Report of the Joint FAO/WHO Expert Consultation on biotechnology and food
safety : review of existing safety assessment strategies and guidelines ,
Rome, Italy)0

oi, '%m&wznr£&&\zttLxmntom&&<Dm&&MR?%&<Dtf'i >
htt, £m¥M£fz\zn&¥miz^Mf£mM&%mfeT&fc&(DMw^& à"
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&gw$g, mM^m^iz£& smmm£mn^z>(Dfr%;®:fetz> z ti:&z>0

å ^m. 2. 2-1 {c^To dns©^^«^^fflfb$nfefe(7)fesn«\ mm%

T«, #n7V< F, 77^/^ H\ 7i;-M^M$tl§ (^2.2-2).

à" mMYM

à"m/mm

m7ET\tm^j(D{xmm^(Dm^^m^, i^^fsiti^ (metabolic
engineering) t)^l:&otfTV^.' ft!8&£3feg>bfc££\ ¥-fcb < &
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2. 2-i m.fc?ffl&%-&mz&%my!}c>fflfe®&$zm<n
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rvs
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I

I - 4 - 1 1 1  T ^ �"ｻ *  - 1 i r y J ｻ r t &  - i  v * i - _ - r

m m s m
7 ;u^ T ;u7 r ?<{$一�"& + -? <($ - -¥fjt fe T - (Aspergillus)

u x ^ i- ;u+ U X ^ ^ I- jl/? ;ua */K
'J?-> T *7 i'f>^3-0 -y5L;U h^> X7i7-tz¥ C OA Z-O-t t^  V^ZO^-t Jof6&*i5T

S / P ^ ^ / W ^ /  t a 蝣hf-zi-;u + +HJ*> b - M =KQ * v 7 - tf(nahG)
tf- b Z?=><7$> + 1-i/=L-5p-xs i/3.-9p-x 蝣7=7$hv;u蝣 h^y^y^-tr
蝣h J - =b tJ｣ 5> E T r ha^xp-;u - ^fL;uh:7>X7x:7-tz' (vp-i'^^-Xｱ)

7It71J>ｻ T 7rtm -'OUACP;f;fIXt-7-1｣ (California bay tree)
r-'J/u>M t (5 -6, 8 -M T-y-Tx.y-1｣
co3-m m M + 7^ hx>v>^-1｣ (X-f-izｻ

fl -*p-T>+ ~>4 hx^x-f-Ti^-"tf (Erwinia)
'J^^v^-tf U-r-fe^)

8:0, 10:0 * tt flglft ift T 蝣̂7t"X7.7""7-t｣ (Cuphea hookeriana)
Z-wti-/ * S/7Vy>?Ua*>K T fc K p # *> = hW I/ - 'J7 - If
9 $ 7t-u -r> iJ T 5 -1 2 ^+ H^ -- t｣ (^ HM )

sta-^-r>a* axxT'j>K#^^H;ft hpRNA-mediated post-transcriptional gene silencing desaturase
=l- t - *7x'T> T #+ｻｰ>Hv>-N-7-y^;b h7>X7i7-tfflT^-feVX
;utV x *tt - y t |̂ T ;U^ 5> (f 7 9 'J)
h^ ^ P U V *?*=.> T -O h P>OX^^>yiZcfc-ｧ)mRNA<7)$^14[p] ｱ

ZP=E-iyy T Bixx-r^-If, T7$i--tf(*｣*蝣**)
S A S fitift 7tJi?M-7 HJ)
TsyfMflj*ｩ ** dr-^ hT ^ sX ? * )
# K T 5/ig T hl̂ ;Ea =l-> 15KDa -t｣-r> $ > /^ M
bf｣5>C T n A ^rx t Kp 7 X 3 ;ue'> ^ u ^ ^ - 1｣

v -v^y^E x>^>  ! ADP?;io-*- tfn*X7fxy7-｣ (;*;ｻｻ)
S 7 5 P - X ^ W t ; > ^ >  t SBE AtBCOWU
-r^'j> t Cynara scolymus｣3fcol -SST¥ i-FFTiifc^F-
｣*rｫ f*>/ ^K + #7  bVU^ >ttM^7 ;U^5>J te^(T -77>^- X)
V^n> i XT- P-^yj ^ h^^X^x^-K%iife:f-(Sgt)OT>51'tr>X

<<* yS *px^+ 7^ hx>ｫｻ^-1｣ (*-<-trｻ
7̂  hx>7:-y-^iLJ7-If ( Erwinia)
'J a^>v^-Hf (X-<-trｻ



2. 2-1 m.te?$m%.mffi\zj:%>m®<Dmffi&&&M (2)
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蝣̂* 1 �"ｫI I一蝣蝣 ｻ*
.<< * tt# T 7x 'j^ > (^ >^ｻ

^  q ^- ^H 'X 'f * )
Z>4$-1｣ (Aspergillus.^MM)

t u ;u ^ > ^ >/ ^ M  1 1 6 kD aT b^ y> ^> / WM <D 7> tt yX
^ p W > K ｫJ/> <b^ ｻ +

(#ttｩ*rtb ｻ ｫbyttftO/h*^#i9ｩｫjft)

n A ^  ^ p - O K U / ^ j t e ^

v ;u# A ffint Lxo mtfe&w lJ ^=>*jｫ*B* C*JISl*'7i-f>ｻo->^;uh7>x.7x7--tf)
V 4 X 7z;m.mj$.<d &&. A.#*>/ <蝣**

&mrssWi<a miia h"t;*PaS/ (i 5Kpa M4y*^* tyRom&ｧffi)
*b-f>ｻ T 6 -1 2 -t^^zl^--t｣ (SVX:-tr>x-9-^uｫyvaｻ
t VJ ^ M t i j T f ^ A i z & ZR U A m ^ m wK D f t M z m  ^t z M + m m Mo m m
7u;u^> I */ Zrr <( %s-J u7-T--iipM&&:･-'<J) *s-y-y- <( ¥s l/i' SSV

･4 X/i/ n4 Zrt- X-}r <tV7=?7$> T

-fV777K> +

ｫ<v 7 7 *K> *ｻ $ - if

X 'W - M vf h * > /<* ｻ ｣ * 蝣: T AiB?ii*>/ <*H (ASP-1 ) itfe*
hv h :7nt｣*5>As Un^> f ' j r K O v ^ - t r  ^ n - T ^ X ^ )

?ptJ｣5>A T 7-r hX>Tr-9"51dL7-'4f (Erwinia)
777 IWK T fcjl/3WV>7-tf (if-a.-T)
�"J:ax> t 7K 'J7 5^ <7)1

=3.M r y/U-r-> T m#=f-m-*?3.=-'y Ha｣*
a^x-Oik 7x;ioift T n A^rOilfil?-



2. 2-2 mffi&tf*mZtlT^Z>1&V!IJ&fr<DW
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anx-z-fK a -^jP7L>

B -±o^r>
; t/f*f > zmomm-mm

ttfe gg
w\±

cBt«*4.x.s»ii***i*'(b

s ommmmU=i^>

?s V-X)
ntr:aiRj&<A,© 'j **i62*

-tf7^-f->^> U h^^EPUv s otiatm3A^' (^» ¥L*U/fr*Hta<A;tP U X*ffiM
£ -?>*> ttAX-
Rl? -tK'J ^A

frlajfatf %fli&(CVD)fl!) U X?{SM

»»±tf
37-yr/fflTKftsm

m.m
0VD<PUX3<E» "
CVD<P 'J Xfr{SM

^tfV-f R 7>hy7-y'>:v7-y'> Kt)-
tVUWSA*-\- J Adr
77ft7-;k*f*X 9>->

I

ho

ro
I

77/-EV>
»3g.(jt^). a:X(»>-»

tiiM4mm<D7£®.. iBfTttasjacp u xfrteJi

7=>*'>.trMrs

WAjWJ Xtte*

mm/mm
*%<P U X${g»
fr%(P 'M^sa
mm&aiiiiWib s tfA,w) xw&mx;u7^-7^T> 7?7i-®<Dmm?Cl yzi

D-»'T-M. å fc-*ry=r4v
7I/-JU x^;uk>- ux^h-;u rhv; wii&mm. 'kHfL tf/uwjxti&m,
M^x$/-,ii,/;vf
P-)V

-hztiL^m,?x.j\>?m nn, mm. tip tumtynffioxm. i&fTi4£ft<z> 'j x*<airt.
]fo+©a b;*Tn^ua>i£TfcJ:<&i&K£fta>iM${£3«x£/-;i//7rf n-inxf^ P5¥n5i^ $yX7*WJS

7°U\*-ftf^X- 7 P/\*'ft
f-tfa

7jm*>s -f*'j>, y^ht'jdm -f<f*a-0, i'-VQyk $7*^
MM

'

Mit&mvmte&w

+btf->
3-gyu hftgQMfl
£*-<X, Xa.-kS,, *m£>/ \°£

m±

à"XMfrsi ty xm$y^i Afi., X£gDD

a»ixhpy> -fV77/fX ^^X » -XH> ^s.v Jzs.'&nh
l)V+> ~ 77, 7^5

liTU»<Pg5ffiffitt<Patg. ttffi«~fe - CVDtPUX3<E»
t>wm.s ffh^m. ldlziuxxp-;u, ±nuxfp-;k mj^u
4z'J K<P<ST

ZlW i-'/ft-h vr'j;ux;u7-rK

/ UJI/jW'M^Ks v'ft-ftttV

*3*^ is-lM. **)-?. LDubTrfp-;kd<£Ts ft&^momft
7?71-&<D&J LDU bTrf P-;U(£H£T\

£>-> 7°P7>hy7-y*> ^I/K'J-, 3ZiTs ^3=iU-
K J-b-

ff&ff#$®tt«gftft« CVD, *JftlEfl)UX^«»



m.fc?um%-&ffi\z& r) ft *>tir£%m&&&& à" mmt^±mzm-r^^ v

5«
>y;j

^*g$c#$ nfe^[^^^pnp«Ktc#gi'r±TiT$nT^ ^o w^o^m^mz
x^xmm^nrzmm^^(Dnmiz^mmm^nx^rcwm.^t, /u*?-?
/ vz?~\z£r)Tm^ntzffiM&Fa\zhMm'v^z> t^7i?>ftz>o ®&mx

^$nfc^p°p©Wffi^Av^3Sii^o ^*^^$nfe^pnB©fF^^s^o T«>

ii=r

:tt-t%\

:&xm
- å¡

l fiP/5^ \ztircBmiz
IW2

JiW4
:tthX, &&npi
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Mtl«\ a- h=i yjLU-jv^^m^m^rc^-ix\zMLx\tuT(DXom
g;L£iM#a&5«

X^->1 ff<D;M (14g) SfcU 2ng«*P

à"ffbto;*:S$ICD««?

fe^?

to5 tf375 >E(D^^Sttb^T^fO^S^?.

à" iiJPbfe^*^^«^tf^W^OT"pffg (bioavailable) T, ®JR-$n5^?

. \ZS&g&(D&^Mm^<D§£t0ftZ '?

à"frbto^p°n^^tl^^j:^*^^(Dii^^^ (biofortification) tbxm
!£ ftTV> SJ!§£\

m (U x^©&3it:/^JI/-;7O) iztttz-k&t
bxom^i\tmtx\ lxvi5^?
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z>o *<dwz\$* RmmmzM?zffl&fe&ft%n- \*?z&8i<D&fc?ftm
A-znTtezm%&Zo zzumtfczMwz* zw&^fc'&n ' ffintfM-

lt, mnm£%±imm%>&mt-?z>frt^5 z- ti:&z>o

m\Z£.CZ> (S 2.2-3),

2. 2-3 i&mi?m&&z£jtLfcTmwLz-&'mz£ z>^M^faW'W<Dm

3fc
蝣ｱcm
m

* 3j-A 4? JPi S &ftfittt J|Xｻ (D i｣~F

-trP 'J jfi s a & fi ttt ^ 7 / ^ T ' J  > # ^ * ( Di i * p

h ^ o ^ v �"Jv > 1 JJXmOHS T

v -V ^ V Ê F JJfcitt J|Xm JHJT

Tdj yisjL *
X v * - -

F & fitfitt ^ ;uJ tfJ v > t

it
｣

* y - 5 ,̂ h x ^ ｻ ^ - tf o m m m ｣ aW Jt t8 H O) ｣f l;  ( h =i ;7 x /- ;i ,s  ^p p^ ik
 ? - r  h i ｻ

v -̂ jV ê m m ^ 'O iz - ¥i (D % m ? 'J=J 7;U* n'fK ｣*f* a)i JT ( 37~ 4896S *)

v -V ^ V ^ v i x t r v  i s - x D r n m , 蝣�"j=j7 ;i/a n -fK ｣ *f* <D ｱ ｣ (i6 ~ f

v -̂ bV Ê m m  i "  i y 7 , t = > - t f n m m r z L - A - t m ^ o m m m .  s s - c ｩ * * ^
=F
m

X

& O IS i

-r* y X ^ U *> - > ｩ ｣ ｣ tr* 5 > B e｣ *ra o ii a i (5o% m )

*r* 7P  tf *5: /AJ ｣-j jeｫ Kii ｣?- a)$ e ^8ILfcl* anT/WKKｻ tta>ｫ*l iJt ( j 8 anT>.
m , ; U t- - T >.  M 7* - F> ? ^ )

=iA * ? )  ¥ ,z i  - x* * '> ?- e o>  m m m

=jA * ?;J-7.:77;31vJHt iJ >v>｣--t?<D fgg| ｫ5Ett<D ｻ1

mz& % dna ifA{m(DBffi^nj&ttmz^ Tik]&ttM.t (Dm^ %:Wim'tz>

fe (Dik <£? 6
l - l 1 :@ U ^(D&ik&M^Zijfe (targeted approach) tWiffi

i>mhj^\^7°uy r^ V y$&m*m^ttm^mycWjm(nontargeted
approach) hffi&Z>0
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oiff \y i ^±\mm^:&(D nTflitt ct^eico i \t
\ffi*7U7 7?C V >fffe -nontargeted method- ©pJfM'lteo^T)

mRNA), Z ynZM, &&ZSim£&®<Dfrffi<Dr£lib<Dmm!f/ $ 27>, 7°nf

DNA
4.

...ATGCCAT8G...

....TACGGTACC...

genomics sequencing i1

identification
of insert location

functional qenomics

(gene expression)

mRNA

'ITTri I I 1 I MA

CDNAsynthe
1

MICROSCOPICSLIDE I

CDNAhybridization
to micro-array

4

ooooooooooooooooooooooooo
hybridization pattern

proteo mics

enzyme

4-

ylBiilljfiiyjig

2 D electrophoresis

[M+ HI= 14336

MM
massspectrumof

excised and
digested protein

metabo lo mics
(chemical fingerprinting)

metabolites
J_

A

off-line LC-NMR GC-MS or LC-MS

Figure 6-1 -Examples of analytical pro-
filing techniques for "open-ended"
analysis of substances that are present
within a cell at different levels of cel-
lular organization (that is, the genome[DNA], transcriptome [mRNA], pro-
teome [proteins, including enzymes],
and tnetabolome [chemical substanc-
es, including metabolites]). Abbrevia-
tions: 2D = two dimensional; GC= gas
chromatography; LC = liquid chroma-
tography; MS = mass spectrometry;
NMR= nuclear magnetic resonance.

2.2-1 7°n77<uyffmo^t-i?

3L&W
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±7> <DM&&&Z>Z. tft nSffi\Zl3i2>fr t> 'T?fo %o

(3) £||&<J:tfm
%titd&M%.:-oMOm<D%±&mm\z

mm{kt£nT^z>m.mx&§h à" mn<D%±&mm\zmKt>nT^2>mff<D<D&

£*DTmt>fr\zznzm®i&it, mL^^mm±\zmm^nx^rzm$.^w
-D^mtnnmz^^r^^t^omm^k^^^(Dr\ $ e>^s^«s^^

$nfc^n^n©MpppH43ViTfF#-r^^^©s^fb^^^^#^-r^ ^ <h d
ioT, ^^#l¥ffi70n-feX(D^*^^^^56(D7VX^ U-n>^i:bTfS
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x^ntcwmo^mmuE) <D%mm<D&m*nmh,£±&mtia<D&<D$>fr

&&f3L? Z\ £ \zfcZ>frh Ltif3i^o

±.&z\ o -5 sj^e^^viTfFffi^ns^^T^So

&zfm&<Dftwz&^T&m%<D&fcu*)i®%£mzM&&'£?t>#z>

zrctbiz, 'm&<Dm&\z#ttz&m&&xf*<Dm%:£ Lx§iC 2>'kmfr

m t> fr \z-tz>>&m&fo z>o
5. mfevmmzMB htz. (targeted) $###f(&Eg?f07^D-m ^

t/R^^gLfe^D^ (targeted fashion) -T^fflt*S^<h^T-^S.
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6. mmmmz^̂ umt, &±mm<Dfa<D®ft<Di&%:*wmftz>±rzm

Ltcftft\z&? T&mznfci)^ r£M® L^mmfcj&ft&{£*m zft

ififtfe-znz* mm^(Dmmm^^'t^ z. tm^m\zmm^rirc§\m
&&itim\zm'£n% z. £fe£ir$> r) &f3i\f\ mm&M-ztifckshvii^

$-><Dm\:%:mm'tz>tz®\z'&\L'ofr% Lftf£i,\ imo^^ u
>tf\*s n¥WzG®fcfamnmuum*&&?z>m^ &2> wz±-fi
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3. S.t#>

3. 1 #$<0*asuf* à" mm?L&Fa<Dm%. à" ni§jiiiu

3. 1-1 ©J^ KSESTf^S.

ffl^JitP<i:#^ e.nSo ^ffl*t^®mift^#:«, ^mK^CD±T©^#^>#<b

mm <m&.mm) frmT?<D%mM$jtn\z£gkmz\zm£f3i^tm%. t>n
zijt^ %mi?\$mzmM{ffimfcWLfe\zm/uT?\<*% %<p%$> y) , mmtv&m

mimtSo z\nt><DffiM%.mzm&mz#&m°v&%>&,-kmvftystto&m -

<Dftm^hu&&&®<Dmfo%ffl%&B&Lr£M%&m/uT?^z>o ^ k a
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å DXN 3?

! 'Ut'J-TXf

Ck8>)

*- 1fttt
å  mw <k&titf±

&å &&)

I
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I

&&&å && å  fUM^O

tat m
å Cd
å DXN ^

If«JU§ i*W-fttt , x*IS*4S!it^%

»%

(#*A) <mnm
OWftfe*=$<} MttSSIfll

. JSOttfi
T -f'd-y- v
å  Mater©**, ttaii*, rnai
å  mstrammmii»*MIH ( + PW» -C©GMO*ilffltt*

+

1 995*f 2000 ^ 2005 *f 2010^

3. 1-1 mfc:?%m^&ffi(D&$httW'\(DjfcmpLmL



3. 2 m&x&&W(o&±vkmft-wm£Mmtz>mm

oU h u> Fmm^&&(D%±imut%±&wm\zm%t£^7:mii-DT

ST\ ffiM%.-k&<Dm%\Z t hi3L*D T, Z\tl£T?%±tiffitia&?Tt>tlT^l3i

?^i#

o&tt^.# (DHA, EPA ^^^T^filtl#) (DWm*

-z>^x\t, Rffim&<D&mz t %feK$kmm&&<k?zfc £<D&mm%ni

à" ^ffiffi^ iltfpit (^ n i^^#) ^^<Z)^tg'i4^,Pp^m^x.S#f^JS

\h

m&&&£Ltzfamtt£\z* mil - mm

#t«#^d^^M^:So à"^©«t '5 ^^'&«>ltK*f^©#^^.
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<taUh -5- A å¡ IlklMm\5/L^OOKJF'-WJJ
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(3)-e-offeosfti

- uWkx-Wj^z z \z&mizm wzm&<D'&wiwz~D\t*T£<D& ;D \z%7Lz>'<

à" h h &M<Ditfc^%mA LtzmWL?Lfc<D{foWT(Dmm
- $kmj$>mm'k& \zM'tzi££<D& y) fi
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(4) ££&

&>±<D Z\ £ && å £%.& h* ^-&<Dffifcl3im.&Zft<DM3
%.&&<D%£&Wffi\Z&^T\t, fr(D I -O<Dm&i)m\Zl

ittfcfeoT, U
:fcoT<5£#
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Table 1 Large-scale production of triploid masu salmon by hydrostatic pressure using an
electromotive Frenchpress and a 800 ml vessel

T r ea tm en t d a te
1 2  S e p .  1 9 8 9          l l  a n d  1 2  S e p .  1 9 9 0

M e t h o ds  o f  tr e a t m e n t 7 5 0  k g / c m '  f o r  6 m i n       7 S O  k g / c m "  f o r  J m i n
I Sm in  a fter  fe r tiliz a tio n     l lm in  a fte r  fe rt lliz a tlo n

N u m b e r o f  e gg s  t r e at e d 2 0 0 .  0 0 0             2 2 2 . 0 0 0

P e rc e n ta g e iri p lo id 9 9 .2 %             9 1 .3 %

( N u m b e r  o f  e m b r o s  e x a m i n e d ) ( 2 3 6 )              ( 1 2 1  )

P erc en tag e su rvi va l a t ey ed eg gs 7 6 .0 5 6             8 4 . 1 %
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Truth About Trade & Technology - FDAmay clear GMsalmon

News Clippings 3/1 0/2005

FDAmay clear GMsalmon Eiimghuysen
by: Matt Volz, The Associated Press E3 E-MAIL | Jjj; PRINT |

JUNEAU,Alaska - A Massachusetts company expects to get the federal government's OKto sell genetically
enhanced salmon within a year, a prospect that scares some Alaskan fishermen.

If Waltham, Mass.-based Aqua Bounty Technologies' application to the Food and Drug Administration is approved, the
salmon would be the first genetically enhanced animal sold for consumption in the United States.

Aqua Bounty began its federal application process about nine years ago, said company spokesman Joe McGonigle.

FDAspokeswomanRae Jones confirmed that Aqua Bounty has an application pending, but declined to comment
further.

The earliest the genetically modified salmon could hit U.S. and Canadian markets would be sometime in the next
decade after permits for selling and raising the fish in both countries are approved.

r
The company says its genetically enhanced salmon grow from an egg to maturity in 14 to 16 months, compared with
the 22 to 30 months it takes wild salmon. It plans to sell its genetically modified fish eggs to fish farms.

Commercial fishermen in Alaska say they are concerned about what would happen if the modified salmon escape
their pens and mingle with wild salmon.

"Already we fear Atlantic salmon as an invasive species in our productive salmon spawning waters," said Mark Vinsel,
executive director of United Fishermen of Alaska. "When you add in the genetically modified fish, I think the concerns
aremultiplied."

Somefishermen and anti-fish farming states such as Alaska have denounced genetically modified, or transgenic,
salmonas unhealthy, uneconomicaland dangerous to native species.
Producers and industry representatives argue the fish are safe, and genetically modified foods are already widely
accepted in the United States.

"Fish would be no different from a soybean plant or cheese," said Lisa Dry, spokeswomanfor the Washington-based
Biotechnology Industry Organization. "We're in our 1 0th year of eating these products.... They're just so prevalent in
our diet, I think that speaks to safety."

Gregory Jaffey of the Center for Science in the Public Interest cautioned, however, that no one knows for certain about
safety because the federal regulatory process is closed.

"I don't anticipate that there will be health problems... but I would want to be able to see that data," he said.

State lawmakers are already preparing for the introduction of genetically modified fish. A bill by Sen. Kim Elton, a
Democrat from Juneau, and Sen. Gary Stevens, a Republican from Kodiak, would require labeling genetically

modified fish.

The bill passed the Senate and is being considered by the House.
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transbacter: *\\-A

tra n sbacter
JUVx9b t\-k

A new method for achieving plant transformation.
iiT^'J fundamental-research Jnriovation-system-reform
jfr-1~- bwejr, hmitohell, riefferson

TransBacterá" is the project which focuses
on the use of bacteria outside the genus
Agrobacterium for gene transfer to plants.
Agrobacterium is widely considered to be
the only bacterial genus capable of
transferring genes to plants. Whensuitably
modified, Agrobacterium has becomethe
most effective vector for gene transfer in
plant biotechnology. However, the
complexity of the patent landscape has
created both real and perceived obstacles to
the effective use of this technology for
agricultural improvements by manypublic
and private organizations worldwide.
This project focuses on three species of
bacteria outside the Agrobacterium genus
which have been modified to mediate gene
transfer to a numberof diverse plants.
These plant-associated symbiotic bacteria
were made competent for gene transfer by
acquisition of both a disarmed (Ti) plasmid
and a suitable binary vector. This alternative
to Agrobacterium-medlated technology for
crop improvement, in addition to affording a
versatile 'open source' platform for plant
biotechnology, may lead to new uses of
natural bacteria-plant interactions to achieve
plant transformation.
à"Read ageneral summary of the

TransBacter project
« View a presentation introducing the

gene transfer technology
à"What's the problem with

Agrobacterium? Read our technology
transfer paper

à"Read the recent article in Nature,
entitled "Gene transfer to plants by
diverse species of bacteria"

« Read the Supplementary data
associated with the Nature article

Want to find out more about participating
in BioForge?
If you have not already done so, please
register to obtain detailed protocols,
strains and to find out howyou can

https://transbacter.bioforge.net/

False coloured SEMphoto showing
Sinorhizobium meliloti bacteria (coloured blue) on

a tobacco leaf

Segregating rice seedlings from a transformation
using Sinorhizobium meliloti stained with X-glcA

to show GUSexpression
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(2) ##£$*

l ) IMfcoaMJrF-i&lfca. à" 2 n -=>#(DmWM£MtZ>^3f3M

IF Animal Transgenesis and Cloning (WitytfDMfc^W&Z.tt'n-->$M
à" M%k%i å  Houdebine, Louis-Marie.

à" &M± : JohnWiley&Sons, Inc. ; UNITEDSTATES

à" I SBN : 0-470-84828-6

å  ilW : 2003

i/fc

i.i ' VJkamG.

1.2 mm^omm
1.3 yyAc$sn-5atE?-©a
1. 4 ae?-i¥cte.(t*±fts«

1.4.1 Jlfi?-©^P-->^SE«

1.4.2 DNAOiS5lJ^MS^

1. 4. 3 ^as^^afi^BUHaffi
1.4.4 ae^co^tB^'*

1.4. 5 mm^(omm=mxmi
1.5 ^-VAO^

1. 6 *«fi«j«:ite^OSJR

1.7 su*cj:<5$VA©3e«&ra

1.7. 1 ft;¥W«:Se«SaR

1. 7. 2 å  ^*D N A©ffl|&||!l^lC«fc-SSe«S«S

1. 7. 3 «fi?-ia»itC«fc-5SI^ES

2.1 £P-->^

2. 1. 1 ^fl:ias©±Ja:S»
2.1.2 mzmz&.z><?u-->v
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2.2 it｣ ^ ;&

2.2.1 S fi ^ j& SiC B W

2.2.2 a e ^ ^ ji o ^ a

2. 2. 3 aê j&jfcflDjfcffl

2. 3 iMfco a fi ^ iaBiita fl f

2. 3. 1 ｻｫlｩiie*i&ｻ*ｩBH*5ｫfctfzi>*;7 h

2. 3. 2 1Effl ^ tftf U s ^ S A
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2. 3. 4 ｣811&'sｩiie;HIA

2. 3.5 ｻ e W J|]lC ffl l¥｣ '< * * -

2.3.6 a e ^ jt ｻ icjB iA* '< * * -

2. 3. 7 ｫfl*liifi?-ｩE$IJ｣ｻ|Cffll¥.S'S**-

2. 3.8 n x m tt o m to u s

2. 3. 9 ｫWｻ｣?-ｩfflSUtlCffll¥.5#ajl|ttfc'S｣ * -

2. 3. 10 it fi ^ - h ^ y ^ lc ffi l̂ '** * -

2. 3. ll it e ^ fgSI ICffl U S ^ ^ -

3. <? p -->?&><i:tfmm=Fmmx&.ffi(Dmm

3. 1 DM*iｩ* n-->^ftfi!rｩjE&ffl

3.1. 1    f｣

3.1.2 m fc ^ m wiTL

3.1.3 ｣ P - > !M*|O fft iJ

3.1.4 <7 U - > X m <D <fe &

3.1. 5 $ n - > :& i

3.1. 6

3. 2 i MJjｩ ii ｣ ? -iaｻ a .a arｩ jfc ffl

3.2. 1 S GSflm

3. 2.2 t h v m m zM t z w R

3. 2.3 =nnJ l

3. 2.4

3.2.5

4. ^n- - >^¥ ite^j&se. se^ i^x .icfcit-5Pi#<h ux^

4.1 # n - - > # <D m ft t l) x #

4.1.1 t Hcfclt3｣n-><DfftiJ

4. 1. 2 ｻ J# )|C fc {t 3 ^ Q - > ｣># &

4. 1. 3 <? u - > m m

4.2 m & =f-% m <D m ft t v x #
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4. 3 it&F-i&SUltDlSJte 'J **

4.3.1 &ffimmtmmm&w
4. 3.2 mmmmizt5\tz/u*-k'(7T'(<Dffli
4. 3. 3 m&z-WiWKDmm.'^om.mtift^A
4.3.4 t h&M&mOtcVXDUX£

4. 3. 5 ae?-ii*^fc«ti«ft«i©¥»
4. 3. 6 iife^iiii&x»^<D#rFtf)]r#

4. 3. 7 k Mcfctt-SJtfi^-IMlit

##. 30



2 ) t h©ae*£3pJffltf-*»©ftSHffiicBf*##3:itt

If Committee on the ethics of genetic modification and food use

à" BUI: Reverend Dr J CPolkinghorne MA, ScD, FRS

President of Queens'College, Cambridge. Amember of theAdvisoryCommittee onNovel

Foods and Processes.

aa
1, ft fccfctf

JJM

rttaa

2. mm=Ftmfc=F&må . ^n\z

mm
mm?

t ^(OiiiE^AICfclt^ "l

3.

»ttS3|snc§*n* t hft^^a^^i] t°-
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4. ite^n tr-©3IAlc«J:3KJS

5.

*©te©£ft^©1»fflMJj*©£!ie

6. m&tt&tttva 4flk<» wm

IKttWftt-* U >^©&M14

8. *S§ft;fcJ:tfJI3B
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2. m&PL&vmmmizMtzm^m®.

 ( 1 ) mi&(Dmm?t'k&$:isb<&mKm'M

 litCD'f^-tlJ, Sffi TAKE A LOOK-Reuters stories on genetically

modified food tMVTc GMO tUT^^ft^SHIT^0, &m<DB%&Mi&(D

GMOIT£ *jfi ©ft[S]

No. iEVJltH L 0 #

W^MW:O QUO gtffiffi EU &W%ft^ tft$L2i£T^%> 2005/3/14

7;i/#u r& eu mmt©sifp<hrzsb\z gmo s^it 2005/3/ll

I&St/^ GMO cDffl^^lL U M3r©S^£^-x 2005/3/10

*ht r££&j ®.&x-(*<Dmmi!)m-3< 2005/3/10

2005/3/9

eu \z£.%M:m& Gm^(Dm-'&mtf£z> 2005/3/7

mtfy*7 z/)i(D Gm Mm-%teikisT^%> 2005/3/7
8

-r y Fmmw^m.Wkz-v?z&pi 2005/3/7

^&>+I-> h à" ^7yJWll^lii^Xl: 2000 7f 2005/3/4

10 2005/3/3

ll Zf^VMt 2005 ^tilJ&^tJ^P^IK 2005/3/2

12 (7/y#teGM0£U-F> ffi©77'J*Ha«1 2005/3/1

13 EU TBS-© GMO iPgST^-r >te£ £&£i£ig£3&1 2005/3/1

;& eu £%m%$t>bh'?%> Gmmi&mtmi\L\z.-D^TMlTte, GMO\Z\
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#U -ffll*3X's&8&&#fflXH£ (12* 10). A>#L) -« EU ©£Mfca8&££ffl

© l^x-fcaa*, ^©a&fcl&^ h^nav (M0N810) ©f^g£itihLT

^1©{5)&^^IIISTftt,^HOBayer CropSciencea^«ailAf^%OW^^,

51S©a^©BR^*<!EiifS^^fcfeiftLfq: ^ i: (12* 3), EU X-Bi-ffi&S. h

^^Dn->^ffix.fcVi«i:V^#M^a5§^i^|g^$nT^§ (|2* 13)O

^^S^^Sis&T^stv^BH* (No.7, id "P^y-yryhftmmz-?^Xo
y^5?;i/T©i^S*tHibTViSJ:i: -.(No.9) *^^.StlTViS.

§tVi5l2*t>^3iStlTVi-5 (No.8)0 ^fc, SB* 12Ttt77UATHS77
U^dtGMO fcSlffiWr*?), "à¬-©ffi©«S^^jgHT*SB77 U*^H (7';i/^

t77V, 7'J) å <r%K»5i«©mSClRl^Xi!l#tiJLTV^i ^r-t, Nv
i 'J 7, 37 >1f-TTfe, a^X.f^t)(Di$m©fcJ6©?£#^^f^bTV^o -^,

^^fttMTSJB^^ EU ^OttttlS^^X GMOO^Afc^SW^afe^ffi-rS.

1f>lfTTttffiJft^.fP^©(ftA*^±Snx^ D, ^7^>f , l/V h, T>^7,
y>/t7*Xt)tI)aIfcIUT^;i)t::b^*fc bt\ GMO ©JpJffl fCtt^ffi^T*
SaiftA h^tDn^^iJt&Snfe^llTL^ttAT^Ta:^.'

Ti?Tlia©B2*Xtt^HTi!aift^.-r ^*^^ft:$ nsi,ii L:^fflX^S Jl t

*sftisns (no.4)o cn\try vti<Dm*k-(*&?>, ^"e^mizmmfc^*
MALfc^* (Xa21) TT\ itfe^ft5feT?&S££^S, SS©jte^*#ALfc
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%)V9'\')-mz&\,*T\t, *feTm^x.s«ttjnx.T, #^^«fc o mToaaj!§

2 ) */ 3©ttll&llfc£lcHt-£ffl3EttsB

mmm^tmwL<D7°u hy°7X h& i ^<D7°u h7°7X b\z^%&m'i:&v),
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fg  ｣ ig iW c �" s as ^ a
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�"y - f  A  +  f l  - ? 1 ^  u - ~ ~ y - - v

�"t e ) ¥ > 7 ~ V i t J  X *  R - . 1 0  + * f 4  *

i; r ~ tf +  B - 7 )V ir v - y - * >
h 'J 3 f ) V 7 | |

T r i c h o l o m a  m a t s u l a k e �"* " j  9 > r

V o l v a r i e l l a  vo lv a c e a 7 ? u 9 >r
X e r o c o m u s  b a d iu s 一蝣 k j  u f f y ) j. i) 3 f j^ i t

|«;«-J--'^7-?ynv1- 335

d,Alias > n-ffi) 'v K(DfPtH

[gJCWT-n bT-9* h«r-^^D b^x H^I-aS*-?****.
V In tST«U-^PaV*^)S

ISti*§ <3SStfc. JitfttKellere Meicnersà"-* v wi«x

H&$titztf»\ t < KKao t Michayluk*J:tfWallin 6tJ: <3 W»?^fc#U ^

fcv>#SpH -S Ca8c*fflv>fcflf!fefe **.
^-i*«f[±a* &itfsBgwm* fe -^a-j^x.itj »=*à"å ?å *% «" - -**>-- å ' -

OCl
cl£

ffi3
HI

A B A+B

&1:1©

& <i> tSBBfc PEG

C=3
H

jftfoCfc a i*^
fiWdra it WM

5.4 ;J;£/W 7''; -J K»f^fflWjBa»-
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*5.3 |&*$fL7t§OC

5. §w;«-i-«'ff?ynv>- 337

#  <r> ;  co ｫ    #

(ｫf*) iH=f)

�"?  S t  l ｫM^ �"蝣f i i J t  M n

¥i  v *" r * $
蝣j t u f r ? 9
蝣> o y -P * fｫ M
x y ^ ^ t T - S

蝣? * # ｫ , X ffi nT

-T * M M , SS Be BI

V 7 H
81 #)

fc ? ? y fc l- * -r n ii 7 * 4 -

t 7?  y i Pl eur ot us  co lu mb inu s
t:  5 9 'r t pleu rotus sajor-ca ju

Ple urotu s sajo r-ca ju t P. p ulmon arius
" 7 y % y  % > j- i ; G anod erm a ap plan atu m -T -m m m
* 9 *7 'f t T *7 >f * 9 7 >f iW S
y -f 5" r h t 7 9 >r H & S K M
t ^ 3 i t t ･ v 7 ^ y H fc & # M
^ y i" r t ¥ i -･ -W 9 >r J -^  fW if t
t v 5 t t 7 * * - i y t ^ 'J ? >r

d. tcnmomm

X«£& 14)
vztDmKfc&Ko^xir&ffi&^mztit^. L^t,

f:B^^'S-ettlli|O#v> § (7)i (7)«a^/f^ fc 70n b 7"9 X b ri^ijffi $fiTi>£ 15).

l^l, mumo~fu h-fy^. homS:tmmili&*Kftt>tir%r&io ls}, mum

5.2 %(DL0tt?±y>)¥

tr.

(i8~14*-eGC-g-*(i45~60%-e*i.. ^V A-t-f Xl,t^i^3.5 x 107S»*|-
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(bp) t% ffll^»#w»f&~ iofeo*§ S-e* i3 , S^ttffiWco i/ioogK^A*. -

3 hn>F'JTDNAKov^T(ifi^-l©tttioT^^f9^&oT*5t9, 4.3~

17.6x lo4bp-e*S. 5 b'n> K'JT^ttimT0^^^ FDNAtfs#£LTV^I,it
^#< 24), t7^t (Pleurotus ostreatus), v4 9>r (Lentinus edodes), i/^H
{Flammulina velutipes) & fc*?)$5:1# £ n ^ Kte^X ^ *o#o tl> -&.

Aa, A/3, Ba, Bj3) <PitfS?Wn- K^iSfc? n- WkLT, DNA^*Be?!l/i^^-it

5. §wC»-j.--'Wr^/ny- 339

^IffcHJIItt-'M *V s^AMP (CAMP) m#n}3^ (Coprinus
macrorhnus) <D^cn^mmmh £ t £#SL£25'26). W©^^^^"
^-yt, j~f ** (Lentinus edodes) £ffl^T*L£21>. tH^SW^^tH. ras

* *-n*R mfrttG f V-XtK) *tcAMP.-&«W*^**Tf'-A'S8->^ 9-.
# (ACase) *ffittttt&. -»-^*&. -5s&li$^K*yA **ms*{5^**

n- >-tblrva 9>t§<r>i^«aet--fctt* «»aigT-i&a*mmltz**, m«*

ftffi, btlfotl&ZX-t u jr fr [Schizophyllum commune) tD^.W.H l Xf^ 'D ^.Wi'

o-CiJ0, *7^^ >licAMP«#***X*yxXf7-^f (PDE) WIS*^Jt?*

tt«a# WM«£**>-=») «±...B^seiitt^ftM^a-eT^fls (flat, 7?? h

à"ew*iSi*. tw-fcw, > vå /h7t.v.^ja*#ate?trpinwmvindia±

l,i;yh77>*S4i-ai:S«o-^*t±JE'»*^*iR«* (^fn^'J*» "t?t

ffitftHW$tL«fcv^»**^''J* (H5.5). OK-Mb'J7-h7r^»

!SrtT?isa L-cv>*ite?wift»JiJ». 13,000 -e, s ©:»*fo*«f*i:»*«
mRNA^fe650^^>t#^L^29). Ifi^li, Xxwn««M*tcDNAH

n-WbLT, ^wi^#^M^%at«.«i5^SCi fc SC4^}gftL^2U2'25). iti
<b«ae^««*±r ^ jmsm.m100w/hs &«*£?å w^ksci t sc4-e* ^

M FD7t^ (hydroRhobins) fc«#lt&^. -^^tKWKSC3AlZTi>
?u->ib2tir&t), i«itfs^^^sc3 ^it7XttT*^w W7*\£><d-
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#

CH,~C-COOH

(å yå ?y-7t>
(500~800 j/g/ml)

*»B*

k-

'mil Sfclt cfiil

0 ^7, MB/trpl
ro&#

«*B*

chus

?SSf*

?-c î  5'-AMPPD E
T

O    CH ,x .  5,5 a ? a ｩ f -s fｫ ffi n *5 (t ｫ .

A .
* 7 i -r >        .  x r - V < o M i

mZ Ltzu). i^H^H* (primordium) iz^m^mt& priA, priB ititl^tiW.
S26.7 kDa, 64 kDaCO? >y^K (PRIA*XJ/PRIB) -£hZ>. PRIAlCSifc^Hf-
kZfrbti&M§li7 << >if-~*1--7*?*?u^-t*4 >lc&^^i§^ 9X^-|t*

å ^-7^#|ELTV^. -13, PRIB tov^Tli«SI(7)|S^Hf-tfIi6 t>tt^3Ei&^

9X^-^Ef--7, à"etltJiiV^rbZIPjef--7 (S*ttll«tn^ y>y7;H>
f>^^>) ##SLtV^. PRIBto^T(±DNAg-g-tt^?i^fef>^-rv^. ffif,

!*, fiSiiii§ O- (mature fruiting body) T-i£3PKf&K1~å &itte^- »^ t w/6B fe ^
n- yitLtz. mfbA Vm.ii^WHaMFBAti#g234kDadi' >^^K-efl3l&^#H
^(c^f,tL^»«# å  #S«jiSe?!lRGDS £ koT£5 f) ,. MFBA^ >/^Rdlffit£

t h 3 f"y (Coprinus cinereus) fc£^Tli, ^laM^^Si-^Hf-^a, ,4/3, fia,

MHT-A, B COMtnSi-g-tti 23,328tt^i.$>&). itUbwa^c^BaSB?-©
fifST-W#iS»*ft«fg»B^tlBt^W^ii, Wt o ^ ^i±*B« Ullrich, R. C. t
Novotny, C. P.hO7fr-~7\Zi^t, ^tAV t l- 3 ^IttiBCasselton, L. A.

5. SdCCD-3-->^4T9Jov- 341

t> , ES^ n- y-fb^e^^^w^fefr^tf (#116#?.?,) H i o -c^^eeSitfe^-ffi
co^ u- >{t^ff^tL/i21'2W3). t fc, ftjftfcfco-tflXBEgaNK^ffi^ n- y
^fctf^tLfc32'3*. iixttC, Aa, AjSttfc^ VV ^fc^taaUfcwC^H*
^n- KLti3.tl (MS3.6SiS#^), 5a, £/m£ffit#gi^4lt»7int>

b. z<nz.<nKWSk& -

mm<di *>, mttm\&tfM$> z <w$tziix^z><n\±wmx"hz>. ^#«»-&

^fflv^T, ^'jxfv^^'j a-* (PEG) ^flcioTiWatfEf-SrSAbt-^*

*-ffi*sffl^f>tL^. S^Wffl)feW7°n h 7"9^ bjt^o^riiI[[iS4.1g|S*#M$tL

K-;v-3-^'; -fen-jV'J >m^^P^«^»^S-) *^*-1n ^^<D TRPlfcitt

fih<Dr.-o<Dm^M\t%m^^mmx\t^ < , Lt^.m^^^tz-fy^ ^ w? v-

HJiX^^att^^ffii: Lt, &#'ttSS2?iJ (ARS : autonomously replicating
sequence) *fflv>fcffi?Hffli#tt«!l7?* 3 K^^ ^- (U5.6) «*«£#**.

yftM'&MffM (Pkanerochaete chrysosporium) O|g^^^^) 38). U* <OM$k"?P.

chrysosporium tD ARS its t Z 7°y * 5 KI±H«WiMJ&#W&fefl^t?aHttSK*lil
1-.* i fc**«*»*fetL-C^*4», *©atf-»»4^$ < iSADNA 1 /igSfc 19 »^K

(Pleurotus ostreatus) K*S§fft&<0;W ^nv-f -> > BItttitfS'f (;W ^nå =?-f
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ARS

&?&&$<?>£$«

- *l»BlS3fc©E5H

y^B*X*>7>^7i7-.-t'^3>-K) £JiAL7tW&&;

H5.6 fi^-s-*jiaw->t h>i"<

P:yn-t-?-, T:*-3*-
9~, ori : %.&&&, ARS : g»1S

: <v%m.X'\$,

&X Ltz7yX l K^^ *-i)i$i&fo1&ThfrMX*$>% \z &frfr-bb-f,

t?*£ri*, ^COgj^(ifii/\ n t <, K 7? 5-iz Streptomyces hygroscopicus ft^COtfT
yft å 9 **imafc?'fr*A*SC fc fc 4 S ;h.Tu>S/ i co^t^ WAjtfS^PfiSfcfe

*£ (cotransformant) £>jSi£>5J'BTt&:e& -5 £ t ^S^K? ftfc 40).
Schuren, F. H.J.t Wessels,J. G. HJi^^t n ^à"JrCD^'j -t^T^-rK K-3- V >

KK7jc^P^jffS:f- (GPZ)) cO7°n^-^-^J;0s"^-5 *-^-H^Sr

Streptoalloteichus hindustanus O7 Ut-? 4 i/ >It'ttitfg? (7 U^-v-f v >fe-g-9

-?»W GfDJtfK-T-i ^ n- >^$ tt, [Wl3te?-cO|g^$IJf4pffli*^fiJffl L/c7°7 X 5

SJfi, REMI (restriction enzyme - mediated DNAintegration) y&^lSIO^Kte
*^*S:±(f**ffit LTffiI $n.T^I>42>. ;«5jttfli, 7°n h7°9^ 1^^

Kt>-ffrilzmmmm®mt&z. 2> £ :i) izt&. zom$k, ^ADNAw^fefr^^m
ii*^$^±#-t*. iTt, -«A--ft(i^#,#±tC9 >^Al;^^^^A1-«.^fe

t L-T fe^^T'*^. Sfefe#±(Ci|i.A.iitf DNA(cASil[^^ ^ -(OSS;^-^AtL-r*3

5. |0;o=i-^'fr^ny-
343

Wessels t^T.itn ^^cDSCaitfE^ (P.339££±) 4rt«tSit«SlLt

*ofc (fejf). rcoJIBli, JfADNA75s^'fe#±^9 >^A{ca*.aftt^i ttc

Jibuti, ^iifflS&^^^^offlXSrJife't^S^*)^ 9 à"

ia5.6(c^t*fflfc»*. 3 a i^*»as?-«-*»«å >^ > ^^^ *-frtts-ta
>tfe^(i, fl^f-W-effitgt-S ARS»i> n- yiktf^-n'KX'hh.

i=f- mm

5. 3 *(DZ.Ott=f-3km&

m<Dit®, DNA-DNAXtt*l^, «DNA^5 h3> K'JTDNA (mtDNA) n
RFLP (restriction fragment length polymorphism) ^Jf^v "J t° > ^*, iSSSB^iJftW
^t'^tffc^Lti /;. L^L, *°'J ^ 7--tfSS8SJiS (polymerase chain reaction :
PCR) ft^^-iVt \ v-4" >X&<T>SI%^ ti:± -5T, RAPD (random amplified
polymorphic DNA) ^ff, PCR- RFLP^If, ffiSEJWf& tWSSKf?** «t 3

Bruns f/3> ICiWJ, ««OW^ttWi**BlrtW*ttl»«W«ilttl±*HlrtK
io^-ri£M^ltffl $ ti^1-v^lf^ft, f^ i: x.«'« DNA^mtDNACORFLP53-*f^
RAPD55-«t^ t'5is®itv^ t $tL, J£«P^%JSP4, ? ^tcipBlAV^Iil/^^tr
omfcfiW^fi'J ^V-ARNAitig^ (rDNA) WRFLP^ff, à"?? ¥>?, MMZ
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>*---e$Kｻ tt J J ft fc & ffi , m w o m m & it
｣ ｣tt fF fiE )

ILSI(Internatlona
I Life Sciences
Institute)

www. ilsi.org

o o o

2
Biological confinement of genetically
modified organisms

National Research
Council 2004

Nationa Academy
Press o o o o o o o o o o o o

I I
o o

3
Animal Biotechnology Science-based Concer National Research

Council 2002
Nationa Academy
Press

1 I I
o o o o

I I
o o o

蝣
o o o

4

The Global Diffusion of Plant C. F. Runge, http://www. apec. u

o o o o
w & z Mm  v mm

Biotechnology: Barry Ryan (Univ. inn. edu/facul ty/fr t mrnitmn izM
International Adoption and Research in
2004

of Minnesota) unge/research. htm
I

t z m %i<D W m m
m

5

The Economic Status and Performance of C. F. Runge http://www. apec. u

o o o o
*B lcJl*｣Sit

Plant Biotechnology in 2003: Adoption,
Research and Development in the United
States

(Univ. of
Minnesota)

mn.edu/facuIty/fr
unge/research. htm
I

a.ffl* ｩ IU 36tt3E

6

Genetically modified food crops for
improving agricultural practice and
their effects on human health

Jeniffer Thomson
(Univ. of
Capetown)

Trends in Food
Science and
Technology,
Vol.14, 210, 2003

o o o

7

From alpha to omega - producing
essential fatty acids in plants

Allan G Green Nature
Biotechnology,
Vol.22, 680, 2004 o o o

8

9

Genetically modified fish and their
effects on food quality and human he'alth
and nutrition

Applications of insect transgenesis

Norman Maclean
(Univ. of
Southampton)

Ernst A. Wimmer

Trends in Food
Science and
Technology,
Vol.14, 242, 2003
Nature Reviews
Genetics Vol.4,
225, 2003

o

o

o

o

o

o



mmii&& <D%£&te&tfmm7tt*<Dffi%W) fa \zMtz>xm)xh (2/2)

No. $4 HI, w % ffi H

*r& ｣#i E tt A g

m m

m w S l# J w ^ M 'N Sftlal ｣ ｣ tt
fp
# 1
m
*
蝣*
ｩ
ft

m
m

m
m

m
ｮ
*
<D
<fe
?k
m
m
ｫJ

s
A
ft
s
ft
｣
M

-t
ｩ
ft

a
s>
m
m

ft
*
ft
m
m

ｫ f
a
m
m

*
0
ffil

ft
a
ffi
ｱ

II
*
K
*

m
u
m
IS]

10

Genetica lly mod ified livestock and
poultry and their effects on human
health and nutrition

Helen Sang
(Roslin
Institute)

Trends in Food
Science and
Technology,
Vol.14, 253, 2003

o o

ll

The scientific basis for risk assessment
and regulation of genetically .modified
foods

Harry A. Kup ier,
G ijs A. Kleter
(Institute of
Food Safety,

Trends in Food
Science and
Technology,
Vol.14, 277, 2003

o o o o

12Using RNAi to improve plant nutritional G. Tang and G. Trends in o o I
o
I
o
I I I RNAi ic｣3ff3P>va lu e : f rom m echan ism to ap p lica tio n Ga li li B io techno logy

Vo l. 22, 46 3, 2004
ｫ g ffi fi!cｩ & ^

13All-native DNA transfomation: a newapproach to plant genetic engineering Caius M.Rommens Trends in PlantScience Vol.9,457, 2004 o o
I I I I o oI I

14

15

16

17

18

Plant biotechnology
Molecular farming and metabolic
engineering promise a new generation of
high-tech crops
Progress in plant metabolic engineering

The search for the ideal biocatalyst

Assuring the safety of genetically
modified (GM) foods: the importance of
an holistic, integrative approach

Transgenic fish: is a new policy
framework necessary for a new
technology?

Pal Maliga, Ian
Graham

Tresa CapelI,
Paul Christou

Stephanie G
Burton et al.

Andrew Cockburn
(Monsanto UK)

Nathaniel Logar,
Leslie K. Pollock

Current Opinion
in Plant Biology
Vol.7, 149, 2004

ibid Vol.15, 148,
2004

Nature
Biotechnology,
Vol.20, 37, 2002

Journal of
Biotechnology
Vol.98, 79, 2002

Environmental
Science & Policy
Vol.8, 17, 2005

o

o

o

o

o

o

o o

o

o

o

o

o

o

o

o

o

o

o

o o



*£T««*£-£;^£:*»©? £, ttXt&omm&ULT.iZTikt.

Olfcif No. 2
ｻ ｣ :? lft ｻ ;l J il!O W 3 i;&Bｧ8 ｻ |S| ( 1 )

* # s ｣ * i m A z t ifz m m JJffl  #ｻ m m ｮ m

K x a ? m & m m o m m . n y -<D m & ｮ m fo ｱ

t ^ m t (^ s fc ic o ^ T ii i^ j )

p  - 7 m m m : ･ - < D M i ｻ w * T m z i & &

m y f t f c i - z m m  ¥ y x m x

(｣ffl ) ffi J IS B

i - *  X A J x  ' J  7 fi # t 1 4 < O lｫ l ｱ

# fi * ｩ # u m '* :/ ? : F T ｫ * -fe ｣

n  t - > B i t ｣ ^ ｣ # A

m m  (& ffl ) ｮ % .ｮ m

^ y ^ J % m m m < D ｮ f t m m & ｱ  m m + o m m m  ( ｫ r a t # m % .& m . <$

% k W g . < D & f t m  )

n t t u * 7 7 - s?a e ^ * w a l ,

 ^ i' ^ - D N A

ｫ : K t J U  t & * A * x U 7 I C ｻ A r *

z . t x ^ m m m ^ ^ m

5 ) %W Ln m &

K w -m -y- 'r jJ ft % K . m )-<D W i& ｮ m <D m ｱ m m  (M m ) ｫ f F F 3* # JS

^ * - t> t*-$ -ｩ ja s * ;u t > m m =F -2k  f d a ｩ

(o m x  (ji *r e 3g a -r <5 ;fc ｫ K  v -t -it

- S f f S S M  I C J & f t )

i RTft -fe

7 V - A tin & m m o m m m m  (* ｫ ) w ss s b

( re d se a ? ^ i a m & 2  > r t t ? m ' ｮ T $ M + 3 - ? -

b ream ) -  *  蝣0 - $ - f i J s # ; n E  > m m = ?

r i> 7 7 m 7 k < t ｮ f t m < D  f o ｱ m m  (* ffl ) ff i  & i m

t h ^ JU =i - X �" h 7 > 7 ^ - -̂ -

T y p e  K  5 y h ^ * V * ^ - " i f  T y p e

m fc =F % m x

ｻ ｣t t ic  t tf t [; : ttt ti tt ｩi -y - ｣i ** .

z  z  t t f i m m z t e *

m m

X 31 - ;U '¥ 'y  K f i J S 2 f i  < t x - y - ｩ ( E ｻ ｻ * ｩ I R l ｱ m m  (j tffl ) t f M ^ i

h ? O h 蝣t f - ^ n f f i g T M / t  i / a f i ^ o a i A L T #U ffl *

蝣｣ 7 * 7 7 *  v : s 3*- ;* 3fcttｩ*ｩfE tti 3 'f ｩ cfc o 13 m $ iｮ m . t

3. 7  n  - ? * . - t f i t e ^ ｩ ｻ f l t J i f& <D J ft 5 * T J U t k W l t  L

｣ C ｣ .1C ｫfc iJ . ^ m fc fr t X D ^ lS . 6*) 3 > h p - Tffiffl *

( 7 > K n y > - > x * h p y ｻ  ｣ 7 "

n y f -̂ J -x o i

)V

N£. 5O



»fi;y-*a»*£«i©w&sii3Stt6i ( 2 )

*#s £$« m*$nit&v. J6ffl #5 HlfSlftB
=i -r mm (ftffl)

*>*3 fcSHtt©l$l± S5S iftM)
%

x-r^t°7

A

S9 (&£)

T-f7lf7 fi£l ffi st& pg

T-f7t7 S5S (£JH) W StJ& Pi

a

A

m (&E) flfSl&B* ft

n*
Sfifittt © |fij ±

mm(its) mmm

MM xmm m$tm&

(Xt°JUU±)
mm (fcjs) mmm

u)

iMm W St&Pi

4%
3fcS#tt©ffiT

StJKSlE^ (t h) <D^A

IHUB ffl £IS: B

M*. 51



ae;P*&SlA£«l©ffl£KJiS»6) ( 3 )
*#«å  £ttl« mA tE tifzBW. i&mfts M£g|g

tp

å tfU ^f- 1/ hn^-fJUX^Z-P-v^mizJ: mm (&«)

^Jl^xhf ft^S (£ffl) rnxmrn

h£=EP3à"> 7 trs?>«&?å ©*a I-satm Rtfeffl APHIS CDfSW

Tsft y>=L £Mit Effl fciS*

77 tt&£i Hffl fcfc*

hvh Flavr Savr h7h

* U #7£51i P^"--tfitfi1?©fg

IlfflJfiJ (7>5=-fe>X;i) (cJ;S a^

&m±i
3!£BBSS5

m

^

w* P JinT><D^m&fa±
fffi cc» ip] ±)

m$im

>K75 mi UfVfcV-h) H14 mttwm
APHIS (DW-*1

mm*
77

(Loblolly

pine)

Bt CRYIAc iifE^-CQjIAlCcfc-Svy mm ffl ^fft K

£/l/S 77^;j F^^mvi&Ttm&o

chaIcone ^filciifi^OfBSHfllSJ (7 >

5 )l>S. (D±i m%.mm

y^A 77A POX 9/OU*<s©ffi4iH4-

Mt. 52



m mfc=Fmmx.2LVwm%.ffimw)fa u >
±Km ±&m mxztitcB'! &m#m

å à"fe -fa ^ ^ s/- mm &i&fa®. =£*

^fiKSta^ttite^osiA

APHIS GDfc!

£ § {ti?ftt£
K*
(2000-2001)

±

«

#1

V>3 ti £' (Tcichodermaatroviride) Efi^fc
B3 *&J+- r APHIS (Di&B

(1998-2002)

rtAJ-V

04)[,7><D3- h^>/^JS^:F

mmm imitmz-

AJ-i- ^T*- 7% -I- i. ffl£M 5S

Pseudomonas

putida

±mmwi&± 'h£«©5tt
MS*

Pseudomonas

fIuorescens

2 mm<D u?h-*-jt{s^o^fe# A4MSHic£

ifz>®l^^im

w

A¥«å &*©

Fluorescent

pseudomonas

m.&x.m£m mftnm

£

OAK1026 flirt * t>fc£ l\*ifc©fEffl

v=?oyd"- nmitrnz-

Metarhizobium

anisopIiae

GFPitfc^ and/or ^Of7-I?afi må *m*<dm m^nm

Pseudomonas

syringae

itt (ice-) HScORSih WStlSPg

l*tf £à"> à"*:E*>>O! 3-X\ imfcmfr
ColIetorichum

coccodes
nw-^ommfti

(Mycoherbicide)

fflftMIS *

*Hi th à">r>->3.u>ite:? ilRJPfT&JK mitmfr

?3f. 53



a e :?-ffi ft *.｣ ｫ iｩ w $ :BflSBｻ iRi ( 5 )

* # s m x tEft tcB m JJffl #5 m rn m rn

Btx.

4

｣ ^ A x

(X O U a - 7

- A )

GFP Jt fc ? - W 4 ESI& m zzm m

3=-* -r x;& GFP jU e ^ fc i& m m ifr &

tl (D & T

W S llftB

* y * -r -> -? a GFP jt fs P̂ m & m tt ft m

JKD &T

ffl & S B

=i｣ * X h t K

*

Stffc^ Wt^ Rite* m m m fo w g . W SlffcK

a w n gfp. t h ^ ^ - <f > m î =f- iｩ i& & . #n
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