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Developments in the use of genetically modified plants for human and livestock health and phytoremediation were
surveyed using information retrieved from Entrez PubMed, Chemical Abstracts Service, Google, congress abstracts and
proceedings of related scientific societies, scientific journals, efc. Information obtained was classified into 8 categories
according to the research objective and the usage of the transgenic plants as 1: nutraceuticals (functional foods), 2: oral
vaccines, 3: edible curatives, 4: vaccine antigens, 5: therapeutic antibodies, 6: curatives, 7: diagnostic agents and rea-
gents, and 8: phytoremediation. In total, 405 cases were collected from 2006 to 2010. The numbers of cases were 120 for
nutraceuticals, 65 for oral vaccines, 25 for edible curatives, 36 for vaccine antigens, 36 for therapeutic antibodies, 76 for
curatives, 15 for diagnostic agents and reagents, and 40 for phytoremediation (sum of each cases was 413 because some
reports were related to several categories) . Nutraceuticals, oral vaccines and curatives were predominant. The most fre-
quently used edible crop was rice (51 cases), and tomato (28 cases), lettuce (22 cases), potato (18 cases), corn (15
cases) followed.
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Table 1. List of Products That Have Undergone Safety Assessment and Been Announced in the Official Gazette (Department of
Food Safety, MHLW As of 6 Sep. 2011, 167 Crops)
YE¥) Crops i . Y ey 7
(3R number) B Trait number B ¥ # Developer (E 44 Country)
Py AT i 1M Insect resistant 2 Monsanto Company Ck[E USA)
Potato (8) R PTE + 1 ) R P 6 | Monsanto Company CK[E USA)
Insect & Virus resistant
% 4 X Soybean FRE A% Herbicide tolerant 5 Monsanto Company (C¥[E USA), Pioneer Hi-Bred
9) International Inc. CK[E USA), Bayer CropScience
(K- Germany)
Z KM Insect resistant 1 Monsanto Company CK[E USA)
B B+ 2 BT 1 Monsanto Company CK[E USA)
Herbicide tolerant, Insect resistant
=4 L > High oleic acid 2 Pioneer Hi-Bred International Inc. CK[E USA),
Optimum Quality Grains LLC CK[E USA)
T gA BRELAIM 4, Herbicide tolerant 3 Monsanto Company CK[E USA), KWS Saat AG (R
Sugar Beet (3) - Germany), Syngenta Seeds AG (Z-f X Swit-
zerland) , Bayer CropScience ( K-V Germany)
ryEDOaY & ELHIT 1 Herbicide tolerant 6 Monsanto Company CK[E USA), Bayer CropSci-
Corn (102) ence ( K-1 Y Germany)
i HiM: Insect resistant 8 Monsanto Company (CK[E USA), Syngenta Seeds
(A1 A Switzerland)
R FE it + 22 e R 72 Monsanto Company (CK[E USA), Pioneer Hi-Bred
Herbicide tolerant, Insect resistant International Inc. CK[E USA), Optimum Quality
Grains LLC CK[E USA), Mycogen Seeds CKE
USA), Dow AgroSciences LLC. CkE USA), Syn-
genta Seeds (X1 A Switzerland)
g7 81 Drought tolerant 1 Monsanto Company CK[E USA)
7 JER TR M + B B A 1 Monsanto Company CK[E USA)
Drought tolerant, Herbicide tolerant
B7 SR + = R 1 Monsanto Company CK[E USA)
Drought tolerant, Insect resistant
W7 IR M + BR A + 2 i1 Drought 3 Monsanto Company CK[E USA)
tolerant, Herbicide tolerant, Insect resistant
&= U 3 > High lysine 1 Renessen LLC. CK[E USA)
=Y+ EREYE 1 Renessen LLC. CE[E USA)
High lysine, Insect resistant
Mt -7 2 5 — Vs 1 Syngenta Seeds (A-f X Switzerland)
Thermostable a-amylase
MW -7 2 5 —Y g + EREiTE 1 Syngenta Seeds (X A Switzerland)
Thermostable a-amylase, Insect resistant
MW -7 I 5 — Y EA +BREFIm M + & 6 Syngenta Seeds (A-f X Switzerland)
HKHI M Thermostable a-amylase, Herbicide
tolerant, Insect resistant
7% * Rapeseed | BRE At Herbicide tolerant 14 Monsanto Company CK[E USA), Bayer CropSci-
(18) ence ( K-1 Y Germany)
i B 1 + AR R 2 Bayer CropScience (K- Germany)
Herbicide tolerant, Male sterility
B A + F2 Pk 18 M 2 Bayer CropScience ( K-V Germany)
Herbicide tolerant, Recovering male sterility
74 Cotton (24) | FREAIM{4 Herbicide tolerant 9 Monsanto Company CK[E USA), Stoneville Pedi-
greed Seed CK[E USA), Bayer CropScience (K-
* Germany)
EZiihiM: Insect resistant 4 Monsanto Company CK[E USA)
[ B A 4 22 R hT 11 Monsanto Company (CK[E USA), Bayer CropSci-
Herbicide tolerant, Insect resistant ence (K- Germany), Micogen Seeds CKEH
USA), AgroSciences LLC CK[E USA)
TIWT7IT 7 R B4t #: Herbicide tolerant 3 Monsanto Company CKE USA), Forage Genetic

Alfalfa (3)

Inc. CKE USA)
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Table 2. List of Media Reviewed for GM Plants Developed for Pharmaceuticals and Phytoremediation from 2006 to 2010
4F Year Media
e SciFinder® (F—77— K Keyword : transgenic plant)
¢ PubMed (F—77— K Keyword : transgenic plant)
2006 o HAEIL 22 2006 FFE RS (HER) #iETE S Annual Meeting of Japan Society for Bioscience, Biotechnology,
and Agrochemistry 2006 Abstract
o 55 24 R HARREYMINA > THEMFERRE - 2R TV L (OLIX) F#HHEE T4 The 24th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract
e SciFinder® (F—"7— K Keyword : transgenic plant)
2007 | ¢ %525 B HAMEYMEG FEMFRRE - 2RI T L (T FHEHESSE The 25th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract
e SciFinder® (F—"7— K Keyword : transgenic plant)
o %526 ol H AAMEWMAN > T A ER RS - 20 RP T L (KBR) #EZES % The 26th Annual Meeting of the Japa-
2008 nese Society of Plant Cell and Molecular Biology Abstract
CH2[EINA ATV /O — R TYT A MRS AR,/ BB RETE FH A BT, REBHIEE R TR AD
WEZWIIRREMI) T4 The 26th Biotechnology symposium preprint
e World Congress on In Vitro Biology, Tucson (Jun. 14-18) 2008 Abstract
e SciFinder® (F—77— R Keyword : transgenic plant)
o HAEIL 22 2009 FFE RS ((EM) #EE S Annual Meeting of Japan Society for Bioscience, Biotechnology,
and Agrochemistry 2009 Abstract
2009 | e 2527 B HAMEYMES TEMFRKRE - 2R DT L (BER) HBEESSE The 27th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract
CHE2TRINA ATV /0P — 2RI T A MRS AR,/ BB RETE FH BT, REBHIEE R TR AD
WEZWIRREMI) T4 The 27th Biotechnology symposium preprint
¢ SciFinder® (F—7— K Keyword : transgenic plant)
o %5 28 [l H ARMEWMANE > A ER RS - O RY UL (R) #EZESH The 28th Annual Meeting of the Japa-
2010 nese Society of Plant Cell and Molecular Biology Abstract
CH2EINA ATV /0= 2 RDU L (RYFIHYE LR,/ WS RETE FHATBRTE, AD MaZ Wik RIZAL)
F-#a£E The 28th Biotechnology symposium preprint
« 12th International Association for Plant Biotechnology Congress, St. Louis, Missouri (Jan. 6-11) 2010, Abstract
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1. 2006-2010 EOXKECH (T2 EARVRES
LA GM HEMEFAB ST REE - RUROEM T
R U.S. Department of Agriculture (USDA),
Animal and Plant Health Inspection Service (APHIS)
DEHRINBY 1 & Release Permits for Pharmaceuti-
cals, Industrials, Value Added Proteins for Human
Consumption, or for Phytoremediation Granted or
Pending by APHIS (http://www.aphis.usda.gov/brs
/ph_permits.html) ¥ T, 2006 5 2010 £ £ TD
SEF K OVBRER AL F GM RE W) K [ BF 44 681 453 4 A<
Hiag - s ARt 237z (Fig. 1, 2011 4 10 A 28
HAaZ, ZEULEXNHOLDOYEEED S
). FRAJEARIL 2008 FEE TIXELXEML, KT
2008 F i3 xF 2007 4F 327 % D 2650.50 T—J1 — DX

HETH o720, TOBIEED L, 2010 Fi
2007 4E DA EFEIZIT W 773.00 T—H—TdH >
o, EBRIEMT TN IR HELD H
INE L, ZFDEIE WEANT TR/ ZR W RS X 100) 13,
2006 FEAvE K (30.8%) T, 2009 fELAREIX 10% LA
TTHo7 (2009 4 : 6.2%, 2010 4F : 8.3%).
HIEM T HEBEN K EZ D > 72 DI 2008 4 D 459.28
I—HA—T»hU, 2010 FiF 64.13 T— 1 — A
L7= (Fig. 1).

2006 fE» 5 2010 FITKEBFHLES ITERT SN
723 K OB EE L GM R DRI (%4,
TEW, EREY), 722 UEERIROLO OWEEED
E10)¥ % Table 31T/RT. £¥E%HD 5 5, Kentucky
BioProcessing #:13, JE GM % )\ I REWIT HH 2 2 &
BFEETHYNAETA 7 UA ) A % - g
SETYEEEZITOTHBD, GMEH TN
7Y, H¥AEET (GMEYTAIVA) DRI N
TWaBZENS, RF—=FITMALN TS, 2006
I 9t CRFEZEET), 2007 4 & 2008 413 5 4,
2009 4 & 2010 4F 13 6 fEBFAL B GHEE 217> T
5, BREMELTE, dyEDIY, T2RY,
NINF, A ZKOFF LFOEMTI N TN, &
NEETEY AT EEDS, BREH AR OKE

EATER

Total proposed acreage o plarit 589.00 811.08 2650.50 1554.00 773.00
feft IR 181.64 (30.8%)" 176.08(21.7%) 459.28 (17.3%) 96.90 (6.2%) 64.13 (8.3%)
Total actual acreage planted
AL, AR, CA, CT, IA, AL, CT, IA, KS, KY, IA, KS, KY, NC, CA, ID, KS, KY, VI,
{E{F1T9 State planted KY, NC, ND, WA NG, WA WA CA, KS, KY, VI, WA WA

*  {EfTIJHEFE Total actual acreage planted / Z2 FIHfE Total proposed acreage to plant X 100

Fig. 1. Release Permits for Pharmaceuticals, Industrials, Value Added Proteins for Human Consumption, or for Phytoremediation
Granted by Animal and Plant Health Inspection Service, U.S. Department of Agriculture from 2006 to 2010
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Table 3 DREZLED S B, 2006 4 D F 4| E B EA
1} %175 7= Chlorogen, Inc. 13 2007 /£ 9 HICH %%
{#1E L, Novoplant I3 —LR—=IANDT 7 AN
KA &5 TWD, 2009 4F K TF 2010 4F 12 5 41 [ 35
TOGM hUEDOIIMERIT ZT > 7= Applied
Biotechnology Institute @ 7~ — L X — 2 D Publica-
tion U X R9IZ1E, 2002 4F 11 AICESE FHE 2 40
T2RUEOIPEBRIEDIE GM KEITRAT S
HE R I L, B L Prodigene # D3 Y N5
FNTNW5.

2. 20062010 F(CAK - HIRENA-EKARUVER
#5{LFH GM ) (CRT D8

2-1. ERARUVRESR{EA GM EMICRET 2/
LONEEHEH 2006-2010 FFIT/NE - HEH
723 R O BR B L GM FEWIZ B S 2 3 &% D
TERAEIZ 405 - ThH o /2. 42 26D GM W)
&, BESE - BEFEER, Mk, BABRET, EEWED
OFEFEN/ATHD. ZN5O GM HEWIZET 5
BHOEHEE LT, FIFAE - B TOGEE
FIAWE TOSENREZONDD, RFEWILT
&, MRS - BICEODWESEZfT-> 72 (Fig.
2).

MR- HWEL T, TOEEEBAXEIROT
OB, i - BRZEORMA, RENHD, BAX
RO TOEEMTI, #uettish, #OUr 72,
BHESER, it - BEROFHTIE, U7F 4
JH, PURESE, R8s, B2 - 3, BRETo
FATIE, RBEELENHS (Fig. 2).

Table 4 I ZNEFND AT T VU —RIFFZE DL E
BlZERY. HWREEARTIE, MY T Ty >

ﬂé, 8,16,20,24,27) —'%]“:[ T y-ﬂ-,r A QIO ﬁK, 10,11,22) :l“_‘)l/
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K288 OV F T, > 7T
—T—,Iyi%, 132,133,135,140) | l/ 5 _T_,Igji%’ 132,133,135-140) B 3:1‘!_!!
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N, BRBEIETIE, BERE TR, 200 FEKE &
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JO0FOHRTE, 17NV F 2,2
226-229,234,236,240,248) ﬁﬁy‘ﬁ 17 7 a:— ‘/, 230) Tj-\q U j‘ r7 ﬁ a:—
SBIN HUREZETIE, b MediCD20 B o—
SHUR, 2629 LRGBS AR 7 O — > Hifk, 28260 B
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B I T N, BREEE L Tl
E BRI M A =, 37 HEEIHIE N Z > F, 37 /KR
PE2 0o XF X F3903072 EORIFEHIN D 5.

Table 5 IZFEH D IEHIFK EZDNRERT. B
7% - BFEPICIIEBR O B TOEBEFIND D, Zh
SIIERNNICER L2729, 8 HOEENH D, 1§
WEEIIORABHFTH o=, ThENDO AT
U —IZ5 U 72mgE - BZEEIEGE, BERErE A 120
fr, BOUZF 651, BRERE2S M, U757
P 36 1, HUKESE 36 4, RIEHE 76 1, 2 W
IS, REHL4O0HTHD, HEEErERM
WET2HDONEDHELL, DNWTHRER KROUY
FMEIno Tz,

2-2. EARUVERESR A GM EMHZE - RIS
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Table 3.

Release Permits for Pharmaceuticals, Industrials, Value Added Proteins for Human Consumption, or for Phytoremediation

Granted by Animal and Plant Health Inspection Service, U.S. Department of Agriculture from 2006 to 2010

YERHTEY) Crop (ZEEEW) Product : {Ef11F W State planted)

135
Company 2006 4 2007 4 2008 4 2009 £ 2010 4
Applied > EDOoa Corn| b E 0O Corn
Biotechnology (BEIFXD AR | (T YA > Braz-
Institute iy >N E R |zein, B BIF KT A )L

HiJE HBsAg*!: CA)

ARy N EFR
iR HBsAg*!: CA)

Chlorogen, Inc.

4 )\ 1 Tobacco™?
(#:55 %1 CBI*3: KY)

Edenspace % )N 3 Tobacco (T
Systems CRITINVIF—F
Endoglucanase: AR)
Iowa State r®&DOa3 Corn k&0 Corn rZEOa Corn
University (KIBH 5 AN BE | (KIEE S BEEE | CKIEE S BB E
HEBYTIZw MNEREBY T Iy M EHREBY Ty b
LT-B*: IA) LT-B*: IA) LT-B*: IA)
Kentucky 4 )\ 1 Tobacco™s 4 )\ 1 Tobacco™ 4 )\ 1 Tobacco *3 4 )N Tobacco™®s (77
BioProcessing (Doiy7oF|(DoiyFaoF| (DY 7oF = | UMY 7aF =2 bo-

> bovine lung aproti-
nin: KY)

> bovine lung aproti-
nin: KY)

> bovine lung aproti-
nin: KY)

vine lung aprotinin,
LOF kY XY
& lectin-like protein,
tyrJyor7—+t
AT 1 B AT BRAK inac-
tive precursor of a ser-
ine protease: KY)

Metabolix, Inc.

4 )N 3 Tobacco (iR
U ROFITF
L —  PHB*S: KY)

7 X F X F Camelina
(RY e ROFTT
F 1L — k PHB*: ID)

Novoplant I K7 Pea (4%
1 CBI*3: ND)

Planet 4 )N Tobacco (FiH

Biotechnology | 8 B Hi{k CaroRxT™*7,
FL TS 1 ) 2 B
RhinoRx™*: CA,KY)

SemBioSys N Z)\NF Safflower (O N Z)\F Safflower NZ)\F Safflower

Genetics 1 EHRIVE > Carp (#1414 F CBI™3: WA) | (L > = > rennin™:
growth hormone: WA) WA)

Ventria 1 % Rice (b M| * Rice (b MLiF |1 % Rice (b hIfiyF |1 % Rice (b M IfL{ |1 % Rice (b b

Bioscience 77 2> human|7 )V 7 X > human|7 JV 7 X > human|7 JV 7 X > human|7 )l 7 2 > human
serum albumin, < % |serum albumin, < /% |serum albumin, < % |serum albumin, < /7 |serum albumin, 7%
k7 = U > lactofer-| b 7 = U > lactofer-| 7 = 1) > lactofer-| b 7 = 1) > lactofer-| b 7 = U > lactofer-
rin, U F—LA lyso-|rin, U F— A lyso-|rin, U/ F— A lyso-|rin, U/ F— A lyso-|rin, U/ F— L lyso-
zyme: NC) zyme: NC, KS) zyme, 448 CBI*3: | zyme: KS, VI) zyme, LML CBI™S:

NC, KS) KS, VI)

Washington FF LF Barley (F |4 ALF Barley (5 7 LF Barley (F |4 F AF Barley (5

State University |7 b 7 = U > lac-|Z ~ 7 = U 2 lac- 7 b7 VU »lac-|Z b7 VU 2 lac-
toferrin, 1)/ F— A |toferrin, U/ F— L toferrin, 1)) F— /A |toferrin, U/ F— LA

lysozyme: WA)

lysozyme: WA)

lysozyme: WA)

lysozyme: WA)

Applied Phyto
Genetics

N7 Z Poplar (KR
A F 2R ILEEFH mer-
curic ion reductase,
KR 5 R B R
organomercury lyase:
AL, CT)

N7 Z Poplar (7K
A F 2R ILEEFH mer-
curic ion reductase,
K R o 1R B R
organomercury lyase:
AL, CT)

University of NIYFFJE Aspen NIY F /@ Aspen

Washington (F b7 o— LA P450 (F k70— A P450
Cytochrome P450 2E1: Cytochrome P450 2E1:
WA) WA)

*1: The hepatitis B virus surface antigen, *? : FERMKTEE I EERAELR T\ D& TE A) Plastid transformation, *3 : Confidential business informa-
tion, *# : B subunit of the Escherichia coli enterotoxin, *5 : Recombinant Tobacco mosaic virus infenction, *6 : Poly-g-hydroxybutyrate, *7 : Antibody that spe-
cifically binds to the bacterium Streptococcus mutans, *® : Antibody that specifically binds to the rhinovirus, a major cause of the common cold, ** : bovine
chymosin.
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Fig. 2.

Table 4.
Examples

Categorization of Genetically Modified Plants for Human and Livestock Health and Phytoremediation

Categorization of Genetically Modified Plants for Human and Livestock Health and Phytoremediation and Representative

X4y Categories

5% - BAJEH Research & development examples

ik References

BEREME A BRUT Ry ok BT PALLQIOK IT—IF2I1X, 8,10, 11, 16, 20-22,
Nutraceuticals 79>k M &E 24, 25, 27, 72-75, 77—
High tryptophan rice, High coenzyme Q10 rice, Golden rice, Miraculine | 83
tomato, etc.
rOorF > ATIVIHFTHAK, aLITRK BREFXTEHD v 1E, XR | 132,133, 135-140, 146

Oral vaccines

rPBi k< ha &
Influenza prevention rice, Cholera prevention rice, Hepatitis B prevention
potato, Plague prevention tomato, etc.

—149, 172

BHESR

Edible curatives

BB TRK, TEWHERACK, TILYNA X —H TP RERE
Diabetes prevention rice, Japanese cedar pollinosis alleviation rice, Alz-
heimer disease prevention soybean, etc.

201, 203, 205, 207, 211
-213

77 F HIR

Vaccine antigens

N ==

INTFIvIAIINI I IF 2, RERIZVF>, RULTIF
i E
Pandemic influenza vaccine, Anthrax vaccine, Polio vaccine, efc.

222,226-230, 234, 236,
240, 248

EARLNESE S

Therapeutic antibodies

b MEPL CD20 Bk, FiRkBSAEY O— hik, B RFLAPiARE
Humanized anti-CD20 monoclonal antibody, Anti-human colorectal can-
cer monoclonal antibody, Anti-hepatitis B antibody, efc.

254, 255, 258-260

1B RS
Curatives

Ehf>2U2, ERNT TR, B NERER - v Oy a0
ZRIE TR E

Human insulin, Human plasmin, Human granulocyte-macrophage colony
stimulating factor, efc.

291, 293, 305, 308, 347

B - Sk

Diagnostic agents & reagents

TO7r7—YHEYNIE, o7 IT7—Y, UTII/ T zUCRE
Protease inhibitor, a-amylase, Bovine lactoferrin, etc.

370-372

B

Phytoremediation

WM R, BRBEOHES Z >0, KEMES O XFXFmE

Arsenous acid-resistant rice, Heavy-metal-resistant Indian mustard, Mer-

cury-resistant thale cress, efc.

378, 379, 389, 390
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Table 5. Itemization of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
- NER Itemization
5 & « o
AN AR L | mmimse| V2T BRI | e T UK o
Year|No. of| -t | BEAEME R, (D0 F 2 ; P .| I8 | Diagnostic BRIEH L o
uplication : Edible p Therapeutic : .. |Sum
cases Nutraceuticals| Oral - Vaccine . . |Curatives| agents & |Phytoremediation
. curatives - antibodies
vaccines antigens reagents
2006| 105 1 31 19 3 9 13 17 5 9 106
2007| 55 1 15 7 4 5 3 8 3 11 56
2008| 71 0 13 13 2 10 9 13 1 10 71
2009| 73 2 26 11 6 5 6 12 3 6 75
2010| 101 4 35 15 10 7 5 26 3 4 105
&5t 405 8 120 65 25 36 36 76 15 40 413

Hi {8 Duplication, 2006 4F H¢#HEM: £ Nutraceuticals : Bz 55 #+{L. Phytoremediation, 2007 4F #%HE M £ 5 Nutraceuticals : B25%#%{l Phytoremediation,

2009 4F FEREME £ 5 Nutraceuticals :

BiBi¥4b Phytoremediation, #ifAPE#X Therapeutic antibodies : j5 % 3K Curatives, 2010 /£ 7 77 F > $1JF Vaccine anti-

gens : JG#IK Curatives, 7 77 F > HiJi{ Vaccine antigens : iK% 3 Therapeutic antibodies, Fi{K[%3K Therapeutic antibodies : &5 Curatives (2 ).

KAEFET HHEEEEME DS H &N LD DBELET
BEATDHE, HD5NIEEEYRARESR L
EET 2B ZE X O 2 R > - IC AR S &
7= DE LT BIATRHBRERTRE) 28
ATHEENHD, FHINZIEVE I RDZN
(G4 1EW) . BEEEDFERIC, £WiEEE2ET 25
SN BEOXRTF REI—-RTHERTEEAL,
B EREMDAREE LW N EE R RS
545, WEEMPAREET DEMKS (RN
#HY) OEHERMNLEDOLZDOELRTEZEAT DY
B, HEIVIEFEEMNAREGR LERET 52WE
ZROABEERORWYEICA S E 2 /-0 DR
T BIATRBERERTRE) 2EATIHAN
HO, HEEEHERIZDOWTHHINZEDENL N
(26 1E¥) .

Table 7 ICE KO F T —HIICHES L 2 f R 2
R, FREOEBERIEDE S IR H AN RS BN
%< 142, DWTKE 97, HES6 f, K1
20 f, ERE 20, Wy 144, BEE 12, AN
1> 108THY, B3 nE (HA, KEKOH
E) B3I XTOATITY—=IZDO0WTOHERNES
N, HaBHA®R - B O KO ERE T
GM HEYI OWFE - BFEDNTHOIN TN S Z EAHTS n
Ligotz., Fir, FR%TORBHRINED K EHis i
IZBWTHE 3 OFmAEE (56 #) Mo,
ZOZ &, PETOEMKORERLH GM #
YIDOWFE - BIRIZIERITIEFTH D, SHOFET
BFONZBEREEID S, KDL O - BRENTT

DNTNWBZEDREBIND.

Table 8 IZ[E k DHFERNCTERT L 7=k R 2 RS, A
RO RAL 8 #EIE, TRNTOEIZBNTHERNES
N, Mk L CEMAKRORE S GM 1Y) O i
7 BENMTODN TV I ENEAT.

Table 9 IZfEH SN BHAEYM KT T T —Hl
WWERHU 2R 2 RS, AL 2B OB HITIE
WMOARNIENS DI, BEARIEM E L THE
FHU7. BRAEYTROHBERHEENSVOIZA %
51T, DWThYh280, LAR2HE Tx
HAE184:, bEOITISHETH- /.

Table 10 I S Nz BHIEM KT I T3
) —RNCEEEH L 72k R &2 7R 9. Table 9 &[FIERICT,
AL BRI OEH P ITED DL/ NE DITHE
MEUTER Lz FEREMTIE, EFI)IVHEYE
LTOREDL N, #)8Na (106 ) KU 01 X
FXF 26 1) OfFERBENEDN - .

2-3. ERARURESR{ELA GM {aH%E - FAXED
BHT73)—OREDOFHM  Table 11 I[THEREME
BRICBET2ERONEERT. EEERBTOM
RABnLWEREMT, %214, F< 164,
FHF 12 TH2 (Table 9 & HIEMHIEES
)., 13TlE, &hNUT 77 D EICET SH
WMNE D 5, $162042D DNTEH AL YA A
QIO EEIZEH T2 H DM 3 #, 101122 Iy I 01— 2
CEICEHT 2000289 TH-. FY KT
W, 27U CAEERBICETSEHNIRDZ<
11 B8 Thofk., FHYXTIE, TAFFYH
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Table 6. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Crops
& Countries)

[X 43 Categories {E¥) Crops (&t Total) ﬁ? 5% - BEFEE Countries (& & Total)
HEREIE £ T, TESZTHS, 4FT, A%, 44| 120 | KE, hFsy, #EE 752X, K1Y, AR
Nutraceuticals 7oA by, FU—=T, FL>Y, AT 12, 41X, BUPTYIEY, 12K,

>, FroUN, vV, I, ALF, U F—AbLZU7, @®E, & WE, BA04)
VRAE, YhUFE, DYy HA14E, FA1X,
T>HU4, hutnoa, X h, FEXR =
>y, BT, XZINF, TvuhitAa, U
>d, VAR, vOA4XFAF, YT viRy
ay, Z)0N3, oIV, NVYFvrw
NSy, RFaZy, Ivarsy, L>Fay
(34)
Oy F > TIWT7IT 7, 4%, FFLFE, US| 65 | KEH, hF¥y, AFa, 7732, RAY,
Oral vaccines E®, Py A€, bwEDaY, Y b, FH AFZVT, ARA Y, AYz—F>, OV7,
N3, ZoPr, N1y, LIX, A28, F—=XFU7Y, BE, BE, HHE,
O XFXF, F)Na, IvYaArY (14 HA (15)
BHERE TR, AFD, 4%, 14X, LZA, Z)N3| 25 |KEH, $E, BHE 3)
Edible curatives (6)
T F R A%, #)N3 (2) 36 | KE, hFH, 1FVT, ARA 2, OTT,
Vaccine antigens M7 700, 12K, XhFLA, EEH $HE,
HA (11)
FiikES rEOa, bbb, UFEIZY, 2O XF| 36 | KE, hFS, Fa-—N, EEH RV, 5
Therapeutic antibodies | XJ~, #/)NJ, E XAV U I (6) >, NIVFE—, AFZVT, FUTy, ARA
SONZHY—, A5, =XV T,
H, #E HAE 16
TR A%, DIV, T2 RD, FFLF, 76 | KE, hFy, TIV), EEH, TIUZX, K
Curatives YA E, DY HALE, Y1 X, hUEDOO A, Y1RAI>R, 4A%UY, T4>I7>
v, hx b, Z2P2, SvhikA, VIR, K, o>7, Iy, A ZATI), HE, F
O >FZ - Y hURIA, UFTY, 7, E, HA (15)
DIV, YURALT A RN T T4,
OAXFRF, AUIINFT - LVT 1, B
—d%, BUNFTL 2, Z)NT, ZFZFV
T, EXAVULTRITY, RTRF, IFITN
TFTIA (26)
ZWEE - I 1%, FFLF, Vv H14E, bUEOIY, 15 | kE, hF¥, TAAT2R, HE, HE 6)
Diagnostic agents & oA XFXF, Z)Na (6)
reagents
RiERL 1%, hovF, DY A€, AN F, ¥ 40 | KE, HFH5, 214>, b3a, 1A5T
Phytoremediation IN, YU NA, oA XFXF, N3, W, A4 2R, BE, /&, FE, HA 10)

FEF, RLZY, XFaZT, AE/ XD
F, KT, YU—T—)LK, 3>, LIFY
7 (16)

The cases that extend over multiple categories were counted separately. Therefore the total number of cases (411) was higher than the actual number of cases

(405) .

CFUAEEEICET AR D < 4 190,979
Thok. £EHELTIIOT /1 RE B O
T2, FhAOTF AR, TAZFHFOROE

TFHOFUOEED) OBEMNEDELL 14
{q;’ 21,25,30,40,41,48,54,68,69,76,90,93-95) ) |,\ ’C%@ N e
271 > 13 {L—’:7,72—75,77—83,100) THo .

kB, /=
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Table 7. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Countries & Categories)

[X 4> Categories
I Countries | i gy |5 RIS e IUREER | e mmnouic | mEwle | &t
Nutraceuticals| Oral - Vaccine FApeutic| o, ratives agents & |Phytoremediation|Total
vaccines curatives antigens antibodies reagents

k[E USA 26 14 1 16 8 21 4 7 97
7154 Canada 1 1 3 2 2 4 1 14

A F 0 Mexico 2 2
F 2 —/\ Cuba 1 1
75 )l Brazil 1 1
JE[E UK 4 5 3 12

7 7 > A France 1 1 3 5
K- Germany 13 1 3 3 20
ZF—Z b U7 Austria 2 2
%< >4 Holland 5 5
~)LF — Belgium 1 1
74 A Z > K Iceland 2 1 3
4417 Italy 1 1 1 1 4
F1 2+ Greece 1 1
AN > Spain 4 1 2 1 2 10

7 4 27 > R Finland 1 1
A7 T —5 > Sweden 1 1
27 Russia 1 1 1 3
J\N>771) — Hungary 1 1
KL 3 Turkey 1 1
3)V4 > Jordan 1 1
4 A5 I)V Israel 1 2 1 4
A Z > Iran 1 1
YUY IET 1 1

Saudi Arabia
FY 77 3 3
South Africa

- > K India 1 2 1 1 5

N kA Vietnam 1 1
T stratia 2 ! 3
[ South Korea 4 5 3 3 4 1 20
B4 Taiwan 1 3 1 5
H1[E China 20 12 1 2 2 10 2 7 56

HZ Japan 49 20 23 3 2 21 5 19 142

£ &t Sum 128 66 25 36 39 76 16 41 427

The cases that extend over multiple countries were counted separately. Therefore the total number of cases (427) was higher than the actual number of cases
(405) .
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Table 8. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Countries & Years)

[ 44 Countries 2006 4 2007 4E 2008 4 2009 4F 2010 4 &5l Total
¥E USA 24 12 28 15 18 97
#7174 Canada 1 3 3 2 5 14
AF 0 Mexico 2 2
% 2 —/\ Cuba 1 1
75 )V Brazil 1 1
BE UK 3 1 2 2 4 12
7 2 > A France 2 2 1 5
K-V Germany 7 4 4 2 3 20
F—A MUY Austria 2 2
%< >4 Holland 4 1 5
~ )L — Belgium 1 1
74 AZ > K Iceland 3 3
1 %17 Italy 1 2 1 4
F U T+ Greece 1 1
AN > Spain 1 2 1 3 3 10
7«4 >< > R Finland 1 1
A £ —5 > Sweden 1 1
027 Russia 1 2 3
N>/ — Hungary 1 1
)L 3 Turkey 1 1
3)V4 > Jordan 1 1
A A Z L) Israel 2 2 4
-5 > Iran 1 1
B 27 J EY Saudi Arabia 1 1
g7 7 U 51 South Africa 2 1 3
4 > R India 4 1 5
N kA Vietnam 1 1
F—A K~ Z U7 Australia 2 1 3
#[E South Korea 3 2 3 8 4 20
74 Taiwan 2 2 1 5
H1[E China 16 10 5 10 15 56
HZ Japan 33 19 16 29 45 142
&5t Sum 112 56 74 76 109 427

The cases that extend over multiple countries were counted separately. Therefore the total number of cases (427) was higher than the actual number of cases
(405) .

AF > KRON-Z OV /) ZaF  EaKFRE JY—& 17
DINTNIEBHETDZHOTIHAWVWD, OIZ<b Table 12 IZREOT 7 F 2 ICEHT 2 BHONE %
A TS HEEOBEMEE FOODEERDOTEAN T RY. RO F O TOMERAFNLADE, LY X
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Table 9. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Edi-
ble Crops)

[X 4y Categories
i > A S L 2SR
Fircrons | a0y SR TEET SR | g TR mumr | as
Nutraceuticals| Oral - Vaccine rapeutic Curatives| agents & |Phytoremediation|Total
vaccines curatives antigens antibodies reagents
7 X Flax 4 1 5
TELZTHITY 1 1
Abyssinian mustard
77 7))V 7 7 Alfalfa 3 3
-f 3 Strawberry 2 7 9
- % Rice 21 10 10 1 2 3 4 51
IINAT T 1 1
Chinese licorice
T2 R Pea 1 1
R I g (v 1 1
Chinese violet cress
77 L Barley 1 1 1 3
%+ U —7 Olive 2 2
71 > Orange 1 1
NI 1 1 2
Indian mustard
% v w )\ Cassava 1 1
77 LY > Water cress 1 1
1< Sesame 3 3
O .4F Wheat 3 3
Sweet poraco ! ! ! 3
H k73 E Sugar cane 1 1
2 ¥ i1 & Potato 3 9 3 2 1 18
41 X Soybean 10 3 1 14
7Y Sugar beet 1 1
~ED 3 Corn 6 4 3 1 1 15
k< I Tomato 16 8 2 2 28
FHINT 2 1 1
Lycium barbarum
J % % Rapeseed 12 1 13
— > > Carrot 1 3 3 7
J\Y /154 1> Radish 1 1
E~ 7 1) Sunflower 2 2
NZ/)\F Safflower 2 2
F¥H Grain 2 2
HEEVEY) Oilseed crop 2 2
Z v 711 Peanut 1 1 2
1) >0 Apple 1 1
L& X Lettuce 7 11 3 1 22
B U R DS 1 1
Rhodiola sachalinensis
/NG Subtotal 109 52 24 1 5 19 7 7 224

The cases that extend over multiple crops were counted separately.
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Table 10. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Non-edible Crops)

[X 4y Categories
Eqn| | T F 2| e I - A
fE¥ Crops | pepetseg |y Fo | BIARE T g™ PURRR | g | Diagnostic | BUmMML | A7
) Edible ; Therapeutic : o
Nutraceuticals| Oral . Vaccine . .| Curatives| agents & |Phytoremediation| Total
. curatives - antibodies
vaccines antigens reagents
Y734 Lemna 3 1 4
#1)N J F Birch 1
- 3 Opium poppy 1 1
DI T 5 5
Artemisia annua
JIOALVT -
A>PINT F5 1 1
Saussurea involucrata
)\ Lawny grass 1 1
U NA 1 1
Yeddo hawthorn
oA XF X
Thale cress 8 3 1 2 3 9 26
7wy Lily 1 1
ATV FT LT+
S : 2 1 1
wertia mussotii
Y =d%4 Liverwort 3 3
TUNFTTL >
Contis i . 2 2
optis japonica
NI (TAINANY
4 —&3r) Tobacco 9 9 1 24 22 29 3 9 106
(Including viral vector)
FI oI Yve 1 1
Barrel medic
;L =7 Torenia 1 1
ZFZFVY 2 5
Madagascar periwinkle
NV FYIT T
Bi 1 1
ittercress
EAVUNRITr 1 1 P
Physcomitrella patens
~NRF 2 =7 Petunia 1 2 3
AE 32TV . |
Athyrium yokoscense
~N'Z R > 7 Belladonna 2 2
R~ < Poplar 1 1
XY INTF TR A Tarwi 1 1
<Y —d—) K Marigold 1 1
Ivarsy 5 1 3
Lotus corniculatus
3 2 Ditch reed 1 1
L >F a Forsythia 3 3
L >4 v Astragalus 1 1
W (TAIVANY
4 —&7%) Plant (In- 17 7 1 11 5 14 6 8 69
cluding viral vector)
/NG Subtotal 43 20 2 35 32 62 12 37 243
Gat(BH+IEER)
Total 152 72 26 36 37 81 19 44 467
(Edible +Non-edible)

The cases that extend over multiple crops were counted separately.



642

Vol. 132 (2012)

Table 11. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Nutraceuticals)
1E¥) Crop HFEEY) - B%EE Products + Function BAFEE Country ik Reference
TESZTHIT IR Y T B (EPA, 20:5n-3) #1954 Canada 6
Abyssinian mustard Eicosapentaenoic acid
4 F I Strawberry 250U (REEAKEESY >NV H) HZ Japan 7
Miraculine (taste-modifying protein)
- % Rice @ MY 7~ 7 7 > High tryptophan H7Z Japan 8, 16, 20, 24, 27
- % Rice TR Seconday metabolites H4 Japan 9
- % Rice EJT Y1 A Q10 High coenzyme Q10 H7Z Japan 10, 11, 22
- % Rice B-a> V= (hMEARRED) H74 Japan 12
B-conglycinin (reducing neutral fat)
- % Rice k& BN Increasing iron content f1[E China 13
- % Rice K7 VIVF & N E (16kDa) H# Japan 14
Reducing rice allergic protein (16 kDa)
- % Rice 1 > D AR NFI I 2R EE HA Japan 15
Enhanced bioavailability of phosphorus
- % Rice gk, HESR, —aF LTI CEEHM *i[E China 17
Increasing iron, zinc and nicotianamine contents
- % Rice B I O0—R (#i4{bE) High amylose (non-digestible) th[F China 18, 19
- % Rice J1a5 /1 KR Carotenoid ANRA 2, RAY 21
Spain, Germany
- % Rice WMESEAA BED LR #%[E South Korea 23
Increasing minor metal ions concentration
- % Rice p-huasrr (I=IF>I14 ) KE, HE 25
B-carotene (Golden rice) USA, China
- % Rice GABA & &1l Increasing GABA content H4 Japan 26
1 % Rice, efc. /L i J=Tu o g H7Z Japan 28
Pinolenic acid, coniferonic acid
FTF75t%1 Y IAIYRIYIUE, ROYRY T U, RaYA K-V Germany 29
Chinese violet cress 4 T > Eicosapentaenoic acid (EPA), docosapen-
taenoic acid (DPA), docosahexaenoic acid (DHA)
# L > Orange p-AnToEEEN FHOMTAILEROKT A~ > Spain 30
Increasing f-carotene content, reducing xanthophyll
content
#1537 Indian mustard y-1) J L > y-linolenic acid (GLA) {1 >R, kE 31
India, USA
F ¥ wH)\ Cassava T DA, N EEDOHEN KE USA 32
Low cyanide, increasing protein content
27 LY 2% Water cress, efc. E¥I>2C (L-7AI)VE V) GREEN Kk [E USA 33
Increasing vitamin C (L-ascorbic acid) content
< Sesame A F VY 7" F > Methylated lignan H7 Japan 34
3 .4F Wheat &7 Io—2Z (>70%, #HEkET > 7)) F—=2Z T 7, EH 35
High amylose (non-digestible) Australia, UK
I 4F Wheat N-ZEFINII Y I FEEK, T av3I 7Y K-V Germany 36
H1> (BE7)L a7 ) N-acetylglucosamine derivative,
glucosaminoglucan (hyaluronan)
I, F Wheat 44457 )l ¥ F > Polysaccharide alternan K- Germany 37
H < & Sweet potato 10KD ¥ > 10KD Zein #1E China 38
& k73 E Sugar cane Tyxbyo—x ((REHRED F—ZANTUT 39
Isomaltulose (alternative sweetner) Australia
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Table 11. (Continued)
YE¥) Crop EPEY) - B%RE Products + Function BHF&[E Country it Reference
>+ }i & Potato ghhaF AR, YRAYFHF Hi[F UK 40
Keto-carotenoid, astaxanthin
> ¥ Ji 1 & Potato B-71 05 & &N Increasing f-carotene content KE USA 41
¥ % /i1 & Potato U > D AR NF 2R B0 B8 Taiwan 42
Enhanced bioavailability of phosphorus
2O+ XF XJ Thale-cress SANNA — K (LAXRT b O—)LEHEHE) f1[E China 43
Cis-piceid (resveratrol glycoside)
> O X7 XJ Thale-cress E# 3 > E & &8 Increasing vitamin E content F1[E China 44, 45
2 0O+ XF XF Thale-cress | fSHfMEHLER D % Regulation of fatty acid composition |  #&[E South Korea 46
> O X7 ZF Thale-cress Ja7I MY (AU TFY) H A Japan 47
Furofuran-type lignan (sesame lignans)
T wART Y Lily hoarF /AR, FhhorFr /AR H7Z Japan 48
Carotenoid, keto-carotenoid
A1 X Soybean & kU~ k7 7 > High tryptophan H 7 Japan 49
41 X Soybean # o- b 37 x B—)l High a-tocopherol KE USA 50
41 X Soybean e T X BirESY /)N’ (SCMRP) F1[E China 51
High-sulfur-containing amino acid storage protein
%1 X Soybean T - A e AL R D e 8 KIE USA 52
Improving seed fatty acid composition
41 X Soybean TIR A RMR%RE (7> 7 o o—)LEEARN) H 7 Japan 53
Improving flavonoid composition
(Increasing kaempferol glycoside)
44 X Soybean B O > & &N Increasing f-carotene KE USA 54
% A X Soybean w-3 JERAMEIEM, T4 IR 5T KIE USA 55
Increasing w-3 fatty acid, eicosapentaenoic acid (EPA)
& A X% Soybean, etc. 2R fafufsiiE (PUFAs, o) /L 2B, AT7U H A Japan 56, 57
RO, TAa89RY IS
Poly unsaturated fatty acids (PUFAs, o-linoleic acid,
stearidonic acid, eicosapentaenoic acid, efc.)
4 )\ Tobacco )7 Z 3R> Isoflavone KE USA 58
4 )N Tobacco =TI >H A1 A Q10 High coenzyme Q10 H 7 Japan 59
% /)\1 Tobacco JNVZAFORON-Z ROV /) =aF ERETF KE USA 60
Reducing nornicotine and N’-nitrosonornicotine (NNN)
4 )\ Tobacco kL A= & B3 Increasing threonine ¥ilE UK 61
4 )\ Tobacco r ooy G &N Increasing chlorogenic acid f1[E China 62
oIV % 7 5 )\ > -3-F— )& ik Flavane-3-ol synthesis K[E USA 63
Barrel Medic, efc.
> Y1 % Sugar beet, etc. 75727 Y I Fructooligo-sugar HZ Japan 64
REO3 Comn 19 KU 2kDa €A Jd, VY, RUTRT 7>, KE USA 65
TIZINTGF 2, TANTFE UMW, TV I UEBOEN
Reducing 19 and 22 kDa zein, Increasing lysine, tryp-
tophane, asparagine, asparaginic acid, glutamic acid
rMoEoO a3 Corn B 7 30— A (#{b%) High amylose (non-digestible) f1[E China 66, 67
rEDO I Corn B, B3I C, EREEEN ARA 2, KAV 68
Increasing S-carotene, vitamin C, folic acid Spain, Germany
k€O a3 Corn Y7 FY > F EEHEM Increasing zeaxanthin ARAL >, RAY 69

Spain, Germany
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Table 11. (Continued)
YE¥) Crop EPEW) - B%RE Products + Function BHF&[E Country it Reference
< ~ Tomato 7 x J =)V E S B 75 > A France 70
Increasing phenolic compounds
k< b Tomato WY 2 BE s, JIVEY I CEBEEEn H7 Japan 71
Increasing free amino acid content, increasing glutamic
acid content
~< b Tomato 20> (BREEMERESY > /N7 E) H#A Japan 7275, 77-82
Miraculine (taste-modifying protein)
k< b Tomato 7 A& FH > F > Astaxanthine ##[E South Korea 76
k< R Tomato, efc. 250U (REEAEEESY >NV E) HZ Japan 83
Miraculine (taste-modifying protein)
;< ~%: Tomato, efc. TV =)Vt T 57K /1 K Prenylated flavonoids H7Z Japan 84, 85
+ & % Rapeseed ANA T — K (LAXRT b O—)VECKER) K-V Germany 86
Cis-piceid (resveratrol glycoside)
F % % Rapeseed HE B L HH 5% O #1178 Regulation of fatty acid composition KE USA 87
74 % Rapeseed = L1 > High oleic acid HA[E China 88
+&% (J1/—72) Canola U > O NFI 2N HE, KE 89
Enhanced bioavailability of phosphorus China, USA
7% * Rapeseed 7 A% FH 2 F > Astaxanthine H4 Japan 90
% % Rapeseed T LA CEE M, SMAFEERESZEKT, T *'E China 91
VIR
Increasing oleic acid, reducing polyunsaturated fatty
acid contents, eliminating erucic acid
+ & % Rapeseed, efc. HE B e AH % O il 18] Regulation of fatty acid composition K-V Germany 92
7 % % Rapeseed, efc. FhhorF /AR (FRYFHF %) HA Japan 93, 95
Keto-carotenoid (astaxanthine, etc.)
7 & %4 Rapeseed, efc. T AHYFYF >, B-J10F > Astaxanthine, B-carotene HA Japan 94
—> ¥ > Carrot H)V > NEBEIEN Increasing calcium content KE USA 96
Z v 1t Peanut TVIWTE & NI BDRRE Kk E USA 97
Eliminating allergic proteins
1) >3 Apple SANRA =K (LAXRT b O—)VEHEK) K-V Germany 98
Cis-piceid (resveratrol glycoside)
L% X Lettuce IV LGB Increasing calcium content SKE USA 99
L & Z Lettuce 2o (REBEMERES > NT ) H 74 Japan 100
Miraculine (taste-modifying protein)
L & A% Lettuce, efc. FZATA > (V771K 2) Genistein (isoflavone) d1[E China 101
L& 2% (BERAR) b a7 xo—)LE& BB Increasing tocopherol HZ Japan 102
Lettuce (plastid), etc.
L > 3 7 Forsythia +tH 3 > Sesamin H4 Japan 103
L > 3 Forsythia a7 S YTy (dUTF ) HA Japan 104, 105
Furofuran-type lignan (sesame lignans)
8 Grain &N EWE (Htkm L, SEmb, Y3 JBE KE USA 106
==Y 1)]
Protein modification (improving digestion, fortifing
nutrition, increasing amino acid contents)
THAEFET-1EY) Oilseed crop | ESEAAIFIIEHGELE Long chain unsaturated fatty acid H[E UK 107
H¥E1EY) Oil crop 7 % K > Arachidonic acid KE USA 108
feaY (#%%H) Plant (grain) ZE 5 BN Increasing nitrogen content KE USA 109
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Table 11. (Continued)
YE¥) Crop EPEY) - B%RE Products + Function BHF&[E Country ik Reference
W% Plant AR EE N, NERHER M s K- Germany 110
Increasing oil content, modifing fatty acid composition
f#4) Plant NFYHI (N-7EFIZINaA¥I >, N-7t&F H7s Japan 111
V738 I 2-6-U > ) Hexosamine (N-acetyl-
glucosamine, N-acetylglucosamine-6-phosphate)
Hi4 Plant LA BRSNS Poly unsaturated fatty acids (PUFAs) K-V Germany 112
HE%Y Plant b 7))l a7 > Hyaluronan K- Germany 113
#E4) Plant EHAMENE O FRO®, T3R5 T K+ Y Germany 114
> M%) Long-chain polyunsaturated fatty acid (arachi-
donic acid, eicosapentaenoic acid)
FE%) Plant k37 = o—)l Tocopherol #[E South Korea 115
F&4) Plant AT 7V KW Stearidonic acid KE USA 116
4% Plant E#4 X > E Vitamin E F1[E China 117
fE4) Plant ) faFn g ime s G4 O S S s H[E China 118
Increasing/modifing (un)saturated fatty acids/oil metabolites
F&4) Plant E4 2 > E Vitamin E F1[E China 119, 121, 126
fEiy Plant E4 3 > E Vitamin E KE USA 120
%) Plant AT 7V CEEEEEN, y-U L S EEN KIE USA 122
Increasing stearic acid, increasing y-linolenic acid
fE#) Plant el -, o-N-7 2 FIVT 2 VB S EHI KE USA 123
Increasing free ¢-, a-N-acetylamino acid content
%) Plant I T X W w XKE, vUPTIEY 124
Increasing branched-chain amino acid USA, Saudi Arabia
#E4) Plant i 85 25 Al AS B R A A A5 L)) Israel 125
Very-long-chain polyunsaturated fatty acids

1, Ax100, v HAEIMN, R H8HT
b % (Table 9 BHIEMHIEEIZH). LY XIFT
YEERT IV FICEATA2H00NHEHEL L8
ff, 182185090 £ X3V ST FICHETEHHON
RH%< 8, B2IBLN0 Dy i A £ BRHFRT
JFICHTLHONEDEL L 41O TH 5
oo WMREUAEFEY - BREX1 > 7L 2P oA
)I/X KB?J@‘%) %@ﬁ§%%§< 11 ﬁ;’ 132,133,135,140,141,144,
145,150,152,156,18) DINTIOL I hF > BY 712 3,

}\ (CTB) L: ngj—;& %) @ﬁs‘ 10 {#132,133,135—140,163,179)"CS,
%0) 5 ‘6 @ 5 11-’;132,133,135,140,163) Qi”.ﬁ% [:] | [/ 5 r7 7 a:-
SEOBHBLACTBOY Y a/Ny REREEAEHL
TOMMFEITH > /.

Table 13 ICAEHEEICEAT ZEHRDONEZ R
9. BAEETOFERFANZNDIL, 1310 #F,
AFTTHTHD (Table 9 BATEMHIEBIR).
A RIIAFIEERAKICET 2500 R B %< 3

203205200 A FATIZTHF 6 X Y5«
B2 F AT H5HDTH o 7=,

Table 14 127 7 F > HURICBE T 2 EHONE %
RY. T F RIS REOMAEHNE T
%72, GM KW DIEHNER S 725 N 3 Off 5K
M2 < fFERVEY) 36 R 24 fER0250 )3 NI TH S
(Table 10 JE BEHEMHIEFTZH) . £y /N T
W, MHBABLETNEASINZ GM YT 1)L A
DERIT KDY N EDEFESE (HEY) DI
MIAINABBPEI 'S ETAIVADBERITHEN,
M2 Y DN EDRMDENTEEI NS, FEY)
3B 5T L GMEM TR THEL, JEGM
mbHNENS) DELINTNS LD, kil
24 ﬁ:q:], 12 {t{:222,231—233,236,239,243—245,247,249,251) Li GM *ﬁ
MIAINWVALLDEETHSD. ZTO GM HEY T A
WAL KB AZ S 2N BERED, BEICE A
GM HEM TOAEE TIER WA, A EE AN
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NRA MEBEAIV ST LBRIEEE V (LerV XUV HiE)
Plague (Yersinia pestis) fraction 1 outer capsular pro-
tein (antigen F1) F1, low-calcium response V (LerV or
V antigen)

Table 12. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Oral
Vaccines)
YE¥ Crop AEPEY) - BERE Products - Function BA¥E[E Country SZHR Reference
TV 7 77 7 Alfalfa MU LFATAINARESY NI E 74 Taiwan 127
SigmaC Avian reovirus ¢C protein
7V 7 7 )V 7 7 Alfalfa Mannheimia haemolytica A1 (77 i RIEIN AV L 5 #174 Canada 128
JiE DJER ) GS60(54) S U R & > )X 7 B
Calf pneumonic pasteurellosis Mannheimia haemolytica
A1GS60(54) outer membrane lipoprotein
7T 7 )V T 7 Alfalfa IF /v A Bg95-EgA31 gl &% >IN\ H1[E China 129, 130
Echinococcus granulosus Eg95-EgA31 fusion protein
- % Rice Za—F vy AR IAINARMESY > INIE "E China 131
Newcasstle disease virus fusion glycoprotein
- % Rice AITNIT T IAINAANRT ) F = HAI+ L H7 Japan 132, 133, 135, 140
S#FBY 71y~ (CTB), CTB
Influenza virus hemagglutinin HA1+cholera toxin B
subunit, CTB
- % Rice TALRRL YU TEINES >IN E A (OspA) KE USA 134
Lyme disease Borrelia OspA proteins
- % Rice LS8+ 2B 7=y k (CTB) HZ Japan 136-139
Cholera toxin B subunit (CTB)
% LF Barley NOA D TINI T IA IR K->V Germany 141
Avian Influenza virus HA1-m
2 v /71 & Potato 04 %A )L A7 /% F > Rotavirus subunit vaccine #1[E China 142
¥ ¥ 71 & Potato by aF by —REHET I F > H A Japan 143
Chiken leucocytozoonosis vaccine
¥ v Jj A & Potato EREME Y A TNV I U1 VA (HPAD AY HA Japan 144, 145, 150
TIF=> (HA) KUY > )N7HE (NP)
Highly pathogenic avian influenza virus (HPAI)
hemagglutinin (HA) and nucleoprotein (NP)
2+ i1 & Potato B RIF% 1 )V AZE i (HBsAg) Hepatitis B virus SKE USA 146-149
(HBV) surface protein antigen (HBsAg)
¥ Plant IFEBREEMEKRGE T «+ > 7 U 7 (%K T FaeG " [E China 151
Enterotoxigenic Escherichia coli fimbrial adhesin FaeG
FE%) Plant A TNIZHTAINANT T IVF = (NAIVHA) *P[E China 152
Avian influenza virus hemagglutinin
fii%y Plant w75 F I ™7 1 )L A (RHDV) #sit % > )X 7 '8 VP60 - > K India 153
Rabbit haemorrhagic disease virus structural protein
VP60
#E4) Plant T A—/N—JRFIE IR LecA ¥ >N & k[E USA 154
Amebiasis Entamoeba histolytica LecA protein
f#E4) Plant KW a5 RPEAEPERIBES (987P) #RERmMSY > /N7 H ##E South Korea 155
Pig enterotoxigenic Escherichia coli (987P) fimbrial ter-
minal protein gene (FasG)
Ha% Plant UL TV HFIAINARTIVFZ > (HA), ##%[F South Korea 156
147225 —F (NA)
Avian influenza virus hemagglutinin (HA), neuramini-
dase (NA)
fiti%) Plant RNAMET 507 a2 VRS >N H R FL, KE USA 157
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Table 12. (Continued)

1E¥) Crop

EREY) - HEBE Products + Function

B FEE Country

ik Reference

2O+ X F XJ Thale-cress

A X)NVRTA VA (CPV) VP2 & VN7 BEHIRX T F R
(2L21) +p5S3 BRI F 4 BIK R AA > (TD, 41 7 2 J )
Canine parvovirus (CPV) VP2 protein highly immuno-
genic peptide (2L21), 41-aminoacid long tetrameriza-
tion domain (TD) from the transcriptional factor p53

AN 2 Spain

158

4 )\ Tobacco

JEE I KRG NS (L EE R ER A YT Iy
Enterohemorrhagic Escherichia coli inactivated Shiga
toxin type 2 A subunit

K E USA

159

4 )N Tobacco

EOURMB a3y Y XNV HEA
Helicobacter pylori heat-shock protein A (HspA) protein

#1[E China

160

4 )\ Tobacco

7 & WAl 56 iR 74 33 3 ApxIIA
Porcine pleuropneumonia bacterial exotoxin ApxITA

#[E South Korea

161

4 )\ Tobacco

HEREIAIWVAFAT GY 2 INIE

Rabies virus chimeric G protein

- > K India

162

4 )\ Tobacco

LI hFPBH Ty b~k MEERETA VA 1
(HIV-1) gp41 ARl 4 > )X 27 & (CTB-MPR649-684)
Cholera toxin B subunit (CTB)-human immunodefi-
ciency virus 1 (HIV-1) membrane proximal (ec-
todomain) region of gp41

KE USA

163

4 )\ Tobacco

75 REGH - W R E BT f )L X (PRRSV) SLE
W5 > )X 78 5(GP5)

Porcine reproductive and respiratory syndrome virus
(PRRSV) envelop glycoprotein 5 (GP5)

75 Taiwan

164

4 )\ 1% Tobacco, etc.

B BIF XM PiE (HBsAg) + & MER2IE T A1 )V
A (HIV-1) R LE h—7

Hepatitis B surface antigen (HBsAg) +human immu-
nodeficiency virus 1 (HIV-1) poly-epitope

TR, 4FU7
France, Italy

165

k7 EO a3 Corn

Za—F vy RIVRETAMIIABMESY VNI E
Newcastle disease virus fusion protein

A F O Mexico

166

k7 EO a3 Corn

KGE B EREREEHRFEB Y7 1=y b (LT-B)
Escherichia coli heat-labile holotoxin (LT) B subunit

SKE USA

167, 168

ryEDOY
Corn (sweet corn)

TEHETA VA (CSFV) SME7 54 27051 > E2
Swine fever virus (CSFV) envelope glycoprotein E2

#1[E China

169

k< b Tomato

b ALY LA (HIV-1) ENV, GAG Tt h—
7 +BBIFRT A ) A RHEHUR

Human immunodeficiency virus 1 (HIV-1) ENV and
GAG epitopes + hepatitis B virus (HBV) surface pro-
tein antigen (HBsAg)

027 Russia

170

~< b Tomato

o4 1)L A VP2, VP6
Rotavirus capsid proteins VP2, VP6

A F O Mexico

171

k< & Tomato

<R A M F1-V i Plague F1-V antigen fusion protein

KE USA

172

k< k Tomato

I>Fa71)VA 71 (FRO%) VPI
Enterovirus 71 (EV71) (hand-foot-and-mouth disease)
VP1 protein (coat protein)

£ Taiwan

173

k< & Tomato

B BIF 40 A ) AR EHUR
Hepatitis B surface antigen (HBsAg)

F1[E China

174

k< k Tomato

XU AV A MREY >N D BFUR (MSP-1,
MSP-2, MSP-3) Malaria merozoite surface protein
(MSP-1, MSP-2, MSP-3)

KE USA

175

k< k Tomato

I M R 0157 : H7 A > F 3 >

Enterohemorrhagic Escherichia coli O157 : H7 intimin

SKE USA

176

k< ~{th Tomato, efc.

C BIFL ™71 )L AT &7 F > Hepatitis C virus vaccine

F1[E China

177

FHNZ 2

Lycium barbarum L.

E MEERRTAIAHIV) I T 8RS 2 N7 B (CA)

Human immunodeficiency virus (HIV) capsid protein (CA)

H1[E China

178
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Table 12. (Continued)
{E¥ Crop A= FEY) - H%AE Products - Function BFEE Country ik Reference
= > Carrot LS8+ 2B 7=y k (CTB) [ South Korea 179
Cholera toxin B subunit (CTB)
I UVE EMRELRETAIVA L (HIV-1) 7417 Cp24| AU —F > Sweden 180
Carrot, efc. Y NDE
Human immunodeficiency virus 1 (HIV-1) subtype C
p24 capsid protein
varsy FA 2 INIHFTTF PR F1[E China 181
Lotus corniculatus L. Avian influenza vaccine antigen
L% X Lettuce THERERT O F 2 (EEEE 2e Bl H7 Japan 182
Swine edema disease vaccine (Shiga toxin 2e, Stx2e)
L% X Lettuce KNIGESHEREHZEBY 712y & (LT-B) #%[E South Korea 183
Escherichia coli heat-labile enterotoxin B subunit
L4 Z Lettuce BT AINANI T IIF = (MV-H) F—ZXbrZU7 184
Measles virus hemagglutinin (MV-H) protein Australia
L % A Lettuce TEERERT 7T (BEHMERGERSR B YT H74 Japan 185-191
1=w )
Swine edema disease vaccine (enterohemorrhagic Es-
cherichia coli Shiga toxin 2e B subunit, Stx2eB)
L & 2% Lettuce, efc. SARS-Cov A/8A 745 > )N 8 (S1) f[E China 192
SARS-CoV spike protein (S1)

S5NTND0, KFFEOMROERE Lz, 4%
Y- WEETHRHZVDIRA >IN I IF D
9 {L—F222,2267229,234,236,240,248) "C‘ 35 ) 7‘—:.

Table 15 IZHIARERICET 2 B RO NE &R
9. U F PR ERRRIC, PURESE S IR R%
OERZHNET D720, Y)NaOMHAHEN%<
I AEY 37 frp 22 25126322280 /38 N TdH %
(Table 10 JEEFEMHIEFZR). 2055, U
7 F PR LRI, GM YDA IV ADZ )N~
O)E‘E‘% %&*[Jﬂq L/ 7‘—: % @ﬁg‘ 4 1[—';251,276,279,280) "C‘ 35 %) EE
FEWY) - BHE TR D Z VOV IERE R Z R THURD
7 {#254,255,258,260,261,265,288) "C 5’5 ) 7‘—: . fci % , ﬁ &’f j—
F I UHBEIURBODF o T BHA T T ALK
MEZPIAKR TR 2Ry b IA )L 22
HEE, EELLTORAZENEIN TV
n, EEMDHTURTH 5729, ZOHRPITHEL 2.

Table 16 I[Z{EEEITREH T L HMONE Z/RT.
AR & FIBRICIE R D IS R O 2 B & d
705N aOM LML, FHEY 81
29 15[3280,281,302,321—346) 7355 /\“ | "C 35 6 (Table 10 ;[Igﬁ
FREMRIEGSIR). 2055, U7 F U HHER
BIZ, GM BT A IV ADHY NTNDEGZFIH L
7": % @733‘ 7 ﬁ;280,321,326,336,337,340,344) "C 35 %) . ifﬁ%f@ .
WREDS B SR D mEEY >N\ (RIVEY, B

#, A—FaA1 K E) Tidie<, IEAWEYNICE
AT DI (R DD, HEH
*ﬁ;’%ﬁ\{iﬁﬁ é’hi’:ﬁ;&bi 14 { 292,295-298,303,304,317,350,351,
355,356,358,360)"636 D , ZD 5 E 7 ﬁ_—_295,296,298,317,350,355,360)
DOFEEL, EHEYERNSERTETH /.
Table 17 IZZ W3k - SEICBHT 5 BEHONE %
RY. ARATIU—TORERBEENESWEMIEA *
3 ﬁ:, 361-363) VA /r b j—xj— 3 143’373—375) 5 N 3
363374379 C & % (Tables 9 and 10 1E ) 5l & 51 2
)., AHh57JU—I2id, GMEMIZELDAEEZTN
EER, YNV EREEZKE - HEELTHN
HWZT TR, GMHEMZ Db DB EEE - &
HELTHRET D XD ITHITE - IS NZDDHE
¥ 2, 367373379 i ZAXSCHK 367 1%, EBREREICY A
FF T R FEHRACKFEF GRS E OREARL
FUEND D EAADENENT 2HMT, £N5D
M E AR O - R TH 2. FERIZ, X
Bk 373137 IVFIVT = ) —IVEO N WHELDE D
LRIV EEZAY—T 504 XF XS, Hk374 &
375 IR ARG RYE (POPs) IZX 2 RE
Qo KR AFFIUHEICLDIEREREEE Y —
THHYNIEOMIE - HFETHSD. INSIFEER
{LICBEEE U 7258 - B TH 20, BEHEREEZFE
THHNTIRARWEZD, AT U—&1L 7.
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Table 13. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Edi-

ble Curatives)

1YE®) Crop HFEEY) - B%EE Products + Function BAFE[E Country ik Reference
7 X% Flax, etc. T RNUA & —0OAF-12 (ChIL-12, b U REYE KE USA 193
T8 - 1BE
Chicken interleukin-12 (ChIL-12, prevention and cure
of avian virus disease)
4 F I Strawberry AXA =Tz a (f XWEEHRT - 5% H7Z Japan 194
Canine Interferon-o (Prevention and cure of canine
periodontal disease)
4 F 3 Strawberry UiaZ hYINTI2 (MFEIVATFE—IVET, H# Japan 195, 196
WARBEALAED, & b7 51 Bx 27 F > (hAdi, EfE
EMBIR T BRI
Bovine o-lactalbumin (lowering serum cholesterol,
prevention of arteriosclerosis), human adiponectin
(hAdi, lifestyle-related disease prevention)
-« I Strawberry E N7 F 4 BRI F > (hAdL, EIEEER TR H7 Japan 197-200
Human adiponectin (hAdi, lifestyle-related disease
prevention)
- % Rice TIWAHTEERTF R (f 22U 2o uEiE, FER H A Japan 201
9 T BH)
Glucagon-like peptide-1, GLP-1 (insulin secretagogue,
diabetes prevention)
- % Rice JRF=> (RPLKPW R7F K, IfJERET) HA Japan 202
Novokinin (RPLKPW peptide, hypotensive)
- % Rice AFTEMMEREFIK H 7 Japan 203, 205, 207
Rice alleviating Japanese cedar pollinosis
4 % Rice U MR F 2 (MFEILATO—)VETF), R+ H Japan 204
—> (RPLKPW X7 F K, MJERET)
Lactostatin (lowering serum cholesterol), novokinin
(RPLKPW peptide, hypotensive)
- % Rice t b k&AL E > Human growth hormone H7 Japan 206
- % Rice —JF 77 3 > Nicotianamine HZA Japan 208
- % Rice A >#&—0A F>-10 (IL-10) Interleukin-10 (IL-10) H4< Japan 209
13 (aTeh) JARF=> (RPLKPW X7F R, MERET) HZ Japan 210
Rice (cv. Koshihikari) Novokinin (RPLKPW peptide, hypotensive)
%4 X Soybean 7IO0A14 KRBV IE =T RTF R (7)Y HA Japan 211-213
N R =R T8
Amyloid f protein epitope peptide (prevention of Alz-
heimer’s disease)
4 Plant Mt te, Cig ke, Mk A RS HE China 214
Cure of cerebral, cardiac thrombosis
L&A (BERRA) ERFALRFIT (ARLVR - RIE - 7 LIVF— H7 Japan 215-217
Lettuce (plastid) EilIERID)
Human thioredoxin 1 (antistress, antiinflammatory, an-
tiallergic)

Table 18 ICEREH(LICBE T 2 EHMONE & =~
9. AATFIU—ToOMHAEENSWERI O
5( j—xj— 9 ﬁ;’ 389-395,403,404) 5 /\“ | 9 {5’13977404,407) "C 35
% (Table 10 JEBHEMRESISIR) . AEY - #
HEE L CIIREBEDhOESEMME X IIZHEICET 5
O) ﬁ\% :{:) g < 21 {5[3378,379,381,382,384,385,389,390,393,394,3967398,

401-404,407,408,411,412) T % ) . U D é—E,ﬁg Ij;] *[Jﬂq Z’{;i% le]

EHMELTHE - BAEI NI, PO 041
EVRVPFZRNZ, KEEEE L TOFRHZER
ELTHBY, HBEERROANTIY —IZEDRN,
FRFICKEOEFORFHAOY > 2H5 L, T
BRI ONEET DI E (ByEl) &<
EHHMELTWERZD, AATTU—-CHED
. £, TEFONRITLREEZEMELEL
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Table 14. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Vac-
cine Antigens)
1E¥) Crop HFEEY) - B%EE Products + Function BAFEE Country ik Reference
- % Rice TEENABEEE NXEO—<T A LA ETH >IN KE USA 218
® (HPV 16E7)
Cervical Cancer-related human papillomavirus (HPV)
16E7 protein
fE#) Plant KRG HIRS BE## (NLTA KU NLTB) P[E China 219
Escherichia coli heat-labile toxin (NLTA and NLTB)
4 Plant NIBTANWARX I VAT RY INIE &% South Korea 220
Hanta virus nucleocapsid protein
&%) Plant T F MR E Y )L A VP60 Z A > Spain 221
Rabbit haemorrhagic disease virus VP60
a7 A LX) INFIyIATINI T TF 7154 Canada 222
Plant (plant virus) Pandemic flu vaccine
fE¥i i Plant cells Za—Ry AT I F PR (HN) K[E USA 223
Newcastle disease virus vaccine antigen (HN)
%) Plant RZ MF F1-V fiili-& ME AR 42U A )L 2 HIV-1 KIE USA 224
gp4l ALY > )N 78 (MPR649-684)
Plague antigen fused with gp4l membrane proximal
region (MPR649-684) of human immunodeficiency vi-
rus-1 (HIV-1)
FE%) Plant ’rﬂl\’)bﬂfﬁﬁ)DX?ﬁ?‘/’\"j’? RXFovFHY AN > Spain 225
AN ATA I ZRRRL T
Canine parvovirus vaccine peptide or virus-like particles
from a rabbit calicivirus
fii¥) Plant AZ TNV TR (NYTIVFZ2RYRTF R, KE USA 226
AT —ERIUXRTFR)
Influenza antigens (hemagglutinin polypeptides and
neuraminidase polypeptides)
féi4) Plant HER2/neu i % >N VEIE b—7, bUA 27 o7 Russia 227
WIHFTAINANITINFZOIE h—F
Oncoprotein HER2/neu epitopes, avian influenza virus
hemagglutinin epitopes
fi%) Plant A TINITHFIAINANITIVF = (HA) #1754 Canada 228, 229
Influenza hemagglutinin (HA)
&)NT (FERE PRIEE B PR (PA) KIE USA 230
Tobacco (plastid) Anthrax protective antigen (PA)
)N (BEXiE TMV*) IEFIHFENEO-TALINALI AT RY NIE MY 7Y% 231
Tobacco (nucleus or TMV) Cottontail rabbit papillomavirus L1 capsid protein South Africa
Z)N3 (TMV*) RUFTAINATR AT S REY > )N 4 VPL, VP3 H#A Japan 232
Tobacco (TMV) Poliovirus type 1 capsid protein VP1, VP3
Z)Na (PVX*) 753591 )VA (CSFV) B2 ¥Ei% > )NE 1% 17 ltaly 233
Tobacco (PVX) Swine fever virus (CSFV) E2 glycoprotein
%4 )N Tobacco EhNEA—=XTA)V X (HPV) L1 X3 L2 & )N MY 7UN 234
8, A TINVIZ Y IAI)WANI T ) FZ-H5 % South Africa
SNDE
Human papillomavirus (HPV) L1 or L2 protein and/or
influenza virus hemagglutinin-HS protein
%4 )N Tobacco LI hF BT b -4 > K India 235
Cholera toxin B subunit
&)\ (PVX*?) ROATIVI T ATAIVA M2 SAEER A A > X KE USA 236
Tobacco (PVX) TF R
Avian influenza A virus matrix protein 2 (M2e)
4 )N Tobacco ERNEO—TIAINVAI6 B LI h TS RYNDE M7 7Y% 237

Human papillomavirus type 16 (HPV-16) L1 capsid
protein

South Africa
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Table 14. (Continued)
YE¥) Crop EPEY) - B%RE Products + Function BHF&[E Country it Reference
% )\ Tobacco oy #EHES > /N7 & CagA, UreB F1[E China 238
Helicobacter pylori related proteins cagA, ureB
ZNT (TA AR Z—) Za—Ny AVETAINVAFIRIE b—7 H# Japan 239
Tobacco (virus vector) Newcastle disease virus antigen epitope
&N 2R AERE NT-1 A TNIZFTAINANITINF = KE USA 240
Tobacco cell cultures NT-I Avian influenza virus hemagglutinin
&)NT (FERR) fm i 2 PE AL M KT (ETEC) MMk (ST) -K KE USA 241
Tobacco (plastid) oML EHREZEBY 1=y & (LT-B)
Enterotoxigenic Escherichia coli (ETEC) heat-stable
enterotoxin (ST) -Escherichia coli heat-labile enterotox-
in B subunit (LT-B)
&N (GERRMER) PI7TUTHE, AHYEACHERENASEETLLE h— KE USA 242
Tobacco (plastid) ~" (DPT)
Corynebacterium diphtheriae, Bordetella pertussis and
Clostridium tetani exotoxin epitope (DPT)
Z)Na (TMV*) b RREARETA IV A HIV-1 4484 > )N 7 '8 gpdl- KE USA 243
Tobacco (TMV) Gag (U1 IV AN S > /N0 E)
Human immunodeficiency virus-1 (HIV-1) gp41-Gag
(virus envelope structual protein)
ZNT (TAIVANZE—) | & MRIERE T A )V A HIV-1 gpdl RS > X T & KE USA 244
Tobacco (virus vector) (MPR649-684)
Human immunodeficiency virus-1 (HIV-1) gp41 mem-
brane proximal region (MPR649-684)
ZNA (TAIVANT 5 —) B HUfF s &b (HBsAg) KIE USA 245
Tobacco (virus vector) Hepatitis B surface antigen (HBsAg)
% )\ Tobacco PITRIUANAT F1a7u51 21 (GP1) By K [E USA 246
00— > HiR-GP1 Bl &% > N7 HE AR
Anti Ebola virus glycoprotein 1 (GP1) monoclonal an-
tibody-GP1 fused protein complex
N (TANWARYZ S —) |BERFRTAINZaAT7HIE (HBe), /—Ut—T KIE USA 247
Tobacco (virus vector) AIWAI T R 2 )N7’E (NVCP)
Hepatitis B virus core antigen (HBc), Norwalk virus
capsid protein (NVCP)
&N (EERRE) RGE SRR E#HFZEB Y712y  (LT-B)-A< |  #[EH South Korea 248
Tobacco (plastid) TWFZ2-)4F3I=24—F HN)-HFfIE h—7
Rilg 4 > X278 (LTB-HNE)
Heat-labile enterotoxin B subunit (LT-B)-hemag-
glutinin-neuraminidase-neutralizing epitope fusion pro-
tein (LTB-HNE)
NI (TAIVANT & —) Za—Ny A)VETAINVAFIRIE b—7 H# Japan 249
Tobacco (virus vector) Newcastle disease virus antigen epitope
&N (BERRA) b NEEARTA IV A 1 (HIV-1) p24 HilE A hF /A Vietnam 250
Tobacco (plastid) Human immunodeficiency virus-1 (HIV-1) p24 antigen
NI (TAIVANT Z—) TAIVARRKLIT (VLP) U F >, B o—Hik KE USA 251
Tobacco (virus vector) Virus like particle vaccine, monoclonal antibody
4 )N Tobacco JFHE-US BT Iy R F KE USA 252
Vaccine antigen, ricin B subunit (RTB) lectin
%)\ Tobacco L 5#H#FEBHYTI=w k (CTB)+5 > 1)V A | #[E South Korea 253

WIET 5427051 > ERER R AL > TGS
CNDE

Cholera toxin B subunit-domain III of dengue virus en-
velope glycoprotein E fusion protein

*I TMV: Tobacco mosaic virus, *2 PVX: Potato virus X.
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Table 15. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Therapeutic Antibodies)
1E%) Crop HFEEY) - B%EE Products + Function BAFEE Country ik Reference
%7 Lemna bt MEPL CD20 Btk KE USA 254
Humanized anti-CD20 monoclonal antibody

7 F 7 Lemna UYFIRT (B =< ZF A F A CD20 Hilk) K[E USA 255
Rituximab (human/mouse chimeric anti-CD20 monoclonal
antibody)

%74 Lemna ¥ O — > ¥Hifk Monoclonal antibody [E USA 256
fiti% Plant BB MR Antibody for remedy K [E USA 257
F&% Plant FURIGAS AV 27 O — > Hifk CO17-1 #%[E South Korea 258

Anti-human colorectal cancer monoclonal antibody
COl17-1A
i Plant B B 4514k HB-01 Anti-hepatitis B antibody HB-01 F 2 —/\ Cuba 259
¥ Plant KIGHAMRZRRETUR (GA733-2) -FifkE &K #[E South Korea 260
Colorectal carcinoma cell surface specific protein
(GA733-2) -antibody complex
fifi#¥) Plant PiEREEA7 54 27 054 > 72 (TAG-72) k MMt |  #[H South Korea 261
ik (hzAb) 757 A2 b
Humanized antibody (hzAb) fragment specific to
TAG-72 (tumor-assocd. glycoprotein-72)
2O XF XJ Thale-cress PN >4 )V AB 7 00— U HUREE Fv 3G1 t[E China 262
Single chain Fv of monoclonal antibody 3G1 against
Hantaan virus
%4 N3 Tobacco YRS T & b — T &2 BR W2 B Y O— iR %< > %4 Holland 263
Monoclonal antibody devoid of plant carbohydrate epi-
topes
% )N Tobacco t MMUERIE D VA Y O— 2 Fifk KE USA 264
Human anti-rabies virus monoclonal antibody
% /)\3 Tobacco FOLA XY BESEGUS 2 O — 4k KIE USA 265
Anti-Lewis Y monoclonal antibody

% N1 Tobacco P12 A8 RNA HURBSH Fv 7 57 A > b JN>771J — Hungary 266

dsRNA-specific single-chain Fv antibody fragments
4 )N Tobacco bt ik FEERETAILA (HIV) BEHr o— ik F U % Greece 267
2F5
Human anti-human immunodeficiency virus (HIV)
monoclonal antibody 2F5 (mAb 2F5)

4 X3 Tobacco PRV U X ZE A B3RP APUA Fv BigH 7174 Canada 268

Anti-botulinum toxin A neutralizing single-chain Fv

4 X3 Tobacco MTAANT - TRIVTVF (AP NERGIE %5 >4 Holland 269
FZIEE) =T b S IE IgA Bifk (sIgA)
Anti Eimeria acervulina (protozoancauses coccidiosis)
chicken secretary antibody sIgA

4N Tobacco Z 7 FHLMUCL L\ F > H— RIS I iR A 5> Iran 270
Anti-mucin (MUC1) Camelidae single-domain monoclonal
antibody

4 )\ Tobacco YRS T b — T 2R W2 Y O— PR %< > % Holland 271
Monoclonal antibody devoid of plant carbohydrate epi-
topes

4 )N Tobacco ik 5O A5 —+¥ (hTERT) Fv H#EPifK (ScFv- #1[E China 272
hTERT)
Anti human telomerase reverse transcriptase single
chain antibody Fv

4 /31 Tobacco FEMTIFEE T E b —T 2RV B O— > Hifg %2 ># Holland 273
Monoclonal antibody devoid of plant carbohydrate epi-
topes
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Table 15. (Continued)
YE¥) Crop EPEY) - B%RE Products + Function BHF&[E Country it Reference
4 )N Tobacco By oO— 2 Hik (Guy’s 13, 4E10) #[E UK 274
Monoclonal antibody (Guy’s 13, 4E10)
4 )N Tobacco P HIV-1 B o— > Hifk 2G12 F—=ZX MUY, K1Y 275
Anti HIV monoclonal antibody 2G12 with modified Austria, Germany
plant carbohydrate
HYNa (WY TFETFA U1 Mg % 1 ¥ > 7 1gGC5-1 WE, HFs 276
VAT 5 — : CPMV) Heavy and light chains of the blood group-typing im- UK, Canada
Tobacco (cowpea mosaic virus| munoglobulin G (IgG) C5-1
vector: CPMV)
4 )N Tobacco MRS T N — 7 2R W\W=E 7 O0— > hiffk ~JLF — Belgium 271
Monoclonal antibody devoid of plant carbohydrate epi-
topes
4 )N\ Tobacco ¥ 00— > ¥ifk Monoclonal antibody € UK 278
&N PLF A A F 2 O BHPUER (scFV) H7 Japan 279
(A IVANYT & —HET) | Anti-dioxin monoclonal antibody single-chain variable
Tobacco (including virus vector) | fragment
NI FEAF 27U BT A HiY A ﬁ‘*i/‘/%ﬁ?ﬁ%\(stcFV), 1> —01F H7 Japan 280
74V A : CMV) 11 bt Fy—7 > T=Z b (IL1-Ra)
Tobacco (recombinant cucum-| Anti-dioxin single chain antibody, interleukin-1 recep-
ber mosaic virus: CMV) tor antagonist (IL1-Ra)
NI (TAIANT 5 —) TAIVARRRLIT (VLP) U F 2, B o—Hik KE USA 251
Tobacco (virus vector) Virus like particle vaccine, monoclonal antibody
4 )N Tobacco Hro—>Hik (IgG), > 7/ ¥EU-N (HIV [HE JE UK 281
YrE)
Monoclonal antibody, cyanovirin-N (HIV Inhibitor)
% )33 Tobacco 2 /70 AF >-LR (MC-LR) FRRIFIA BE UK 282
MicrocystinLR (MC-LR) -specific antibody
k€033 Corn b MEHE Y O— > Hifk KE USA 283
Humanized monoclonal antibody
k7 EDO I3 Corn PiHIV-1 & 7 O—>Hifk (1gG) 2G13 F—=ZARMUT7, RV 284
Human immunoglobulin G (IgG) monoclonal antibody Austria, Germany
2G12 exhibiting potent and broad human immunodefi-
ciency virus-1 (HIV-1) -neutralizing activity
r”En0O a3 Corn PLHIV £/ 7 0—F)LHuk ANA > Spain 285
Anti-HIV antibodies (2G12)
k< b Tomato hars2ooL=7 MY IgA (n8, nl0) %< >4 Holland 286
Anti-Eimeria chicken IgA antibody (n8, n10)
F< +% Tomato, etc. Fag)EYA 9N AMBATUE, b Nz 417 Italy 287
N7 AL AR Z PR
Recombinant antibodies against cucumber mosaic virus
and tomato spotted wilt virus
AV YT Pi)L 1 2 Y Hisi$ifk Anti-Lewis Y antibody K-V Germany 288
Physcomitrella patens

DYV, GM RKIEEFIH L, MRRIES L
SV OKEEFRA LU TERON R U LARE
REZA I 2P OME - HRETHD, HBLAFEY T
diang, AhFIU—& U7

£ £
KENZ BT 2 KR ORGSO GM FaY 2

SVEIG HEE - SRR R OMERHNT IR O#E R, 2008
FEORRE, FRelHEfE &K MEM T EREE BIcEA LT
Wb ZENHLENERS - (Fig. 1). 2O &I,
GM &% (GM K&, GM hEOIT /R E) AD
FRENEVERDNTVEREICBWTS, A
K OBREE AL FH O GM fE ) @ BF 5\ [ 35 T D #k i
1%, B TEBRWIENEAS.
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Table 16. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Curatives)

1E%) Crop HFEEY) - B%EE Products + Function BAFEE Country ik Reference
- % Rice EhYA4 7N a5 I =T RTFR HZ Japan 289
Human type II collagen epitope peptide
- % Rice 7RV RTOF1 > A-1 Apolipoprotein A-I 14 U7 Italy 290
7 F 77 Lemna ENT IR (T4 T R KE USA 291
Human plasmin (fibrinolytic enzyme)
v7 )L 71 2°)' 7 Chinese licorice 771 F)L U F > Glycyrrhizin HZ Japan 292
I R4 Pea, efc. b NEKEk- <707 vy —2 a0 = —§i#KF (hGM-CSF) FE China 293

Human granulocyte-macrophage colony stimulating
factor (hGM-CSF)

F# 1 Barley ERI#OS—45 2 ol (Clal) 3 7 ¢ > 5 > K Finland 294
Human collagen I alpha 1 (ClIal) chain

7)) =T Artemisia annua 7 )T X = Artemisinin H1[E China 295, 296
4r 3 Opium poppy BN T 1 F>7I)VHOA K Morphinan alkaloids KE USA 297
YOAVT A RN TTH 7 78 /-1 R4 Flavonoids 1% China 298
(HHAE)

Saussurea involucrata

Y <1 & Sweet potato BIER 7T F K JC41IN, JC41IND KE USA 299
Lytic peptide JC41N, JC4IND
2 ¥ /i & Potato t 7 )l 07 > Hyaluronan K-V Germany 300
¥+ 1 & Potato E VY b VBETEENRTF K (CGRP) #'E China 301
Human calcitonin-gene related peptide (CGRP)
¥ v /71 £% Potato, etc. t 7)lL 0> Hyaluronic acid H7 Japan 302
U INAT L > Coptis japonica ~J)LX1 > Berberine HA Japan 303, 304

F&4) Plant thxro7y—>a0=—FEKET (hGM-CSF) H1E China 305

Human granulocyte-macrophage colony stimulating
factor (hGM-CSF)

&4 Plant A2 7NIT>H A T1)L X HINI #iRIJEREE NSI 5 KE USA 306
f&F siRNA (o > 7))V T WA )L 2 #aGaEHH])
Influenza A virus subtype HIN1nonstructural NS1 gene
siRNA (suppression of influenza virus propagation)

H&%) Plant kY 5 )L R >H 7R = > Triterpene saponin KE USA 307
F&4) Plant bt b > ZY > Human insulin KE USA 308
FE%) Plant ErT7FUINAY IR T T KIE USA 309
Human butyrylcholinesterase
REW) (DA IVANRDT &7 —HEED) INTFFVF—F 1 (PON-1) KE USA 310
Plant (including plant virus vector) Paraoxonase-1 (PON-1)
RE4) Plant T 7 A2 ) =7 EE B #E South Korea 311
Tissue-type plasminogen activator
FE¥) Plant KIBMAMIEETEPUR (GA733-2)-HURE &K #E[E South Korea 260

Colorectal carcinoma cell surface specific protein
(GA733-2) -antibody complex

k&%) Plant bt )3t L7034 —+ Human glucocerebrosidase K~ Y Germany 312

FE%) Plant HER2/neu JE Y >NV BHIE N—7, hUA > T 037 Russia 227
WIHFTAINANI TN FZ O IE h—F
Oncoprotein HER2/neu epitopes, avian influenza virus
hemagglutinin epitopes

f&%) Plant & KT Growth factor 7 A X > K Iceland 313

fE%) Plant AT MG AR S > X7 8 74 A Z > K Iceland 314
High-value heterologous protein
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Table 16. (Continued)
YE¥) Crop EPEY) - B%RE Products + Function BHF&[E Country it Reference
#EiY Plant 1B 4 > )\ 27 '& Therapeutic protein HZ Japan 315
FE¥) Plant 5 >R >-Sha FIEXTF R) 7 5 > A France 316
Temporin-Sha (antimicrobial peptide)
AT TIVFT « NV T+ A% )V F 7 <) > Swertiamarin d1[E China 317
(2> 7)) OfffE)
Swertia mussotii
Y =4 Liverwort TIFRVE(TOUREYT T T 1y, OA IR T UEED HA Japan 318
Arachidonic acid (material for prostaglandin and leukotriene)
¥ =37 Liverwort O~ 2 Y T2 Leukotriene H# Japan 319
¥ =34 Liverwort TORAY T 5> H2 (PGH2) HZ Japan 320
Prostaglandin H2 (PGH2)
A% (Fad)Ed1y Jif AR S M L R K (aFGF) H7 Japan 321
74 IV A : CMV) Acidic fibroblast growth factor (aFGF)
Soybean, etc.
(Cucumber mosaic virus: CMV)
&N (FERME) E b3 aS5—MHEHRE MIS, HIa15—ERILEY) KIE USA 322
Tobacco (plastid) Human miillerian-inhibiting substance (MIS, anti-
Miillerian hormone)
NI (BERIR) t bk al-7>F Y 7> Human ol-antitrypsin 7 < > A France 323
Tobacco (plastid)
&Na (B b by —01F2-18 (IL-18) #:[® South Korea 324
Tobacco (cell cultures) Human interleukin-18 (IL-18)
N3 (B VLD > (EhbOCREY Y VEGK), TR K-V Germany 325
Tobacco (cell cultures) ARV HRFAET V7 — (DSPAal, I A3
J =5 AEHALIAT)
Solulin (human thrombomodulin derivative), Desmo-
dus rotundus desmoteplase (DSPA«l, plasminogen ac-
tivator)
INA(CHHAETAIVA X) 73 CD14 % %3{k Bovine CD14 receptor KE USA 326
Tobacco (potato virus X)
% )N Tobacco NFad—)b (FFY —)IVEiEEAE) K[E USA 327
Patchoulol (precursor for paclitaxel)
% )\ Tobacco 27 JEYU N (B HIV #) #i[E UK 328
Cyanovirin-N (anti HIV virus agent)
4 )\ Tobacco 53 RMUAFY T K Ceramide trihexoside HZ Japan 329
4 )N Tobacco 27 k)bt F 2 R Lactosyl ceramide H7 Japan 330
4 )\ Tobacco E bk o-L-f X0 =4 —¥ Human o-L-iduronidase #1754 Canada 331
AN (REEEHRE) b 7 )l 0 > fi# Hyaluronic acid H4 Japan 332
Tobacco (cell cultures)
& )N akEEfilE BY-2 E k#7)L> k= > Human calcitonin )14 > Jordan 333
Tobacco cell cultures BY-2
AN (BERK) ¥ 7 O F = > Aprotinin 7 5 > Z France 334
Tobacco (plastid)
NI (CEIRIEEE ) NAA F—01F> 12 (mIL-12) K[E USA 335
Tobacco hairy roots Mouse Interleukin-12 (mIL-12)
Z)NT (INAETA A bt hTFIaY T A5 55— (BChE) KE USA 336
VA T TMV 431 Human butyrylcholinesterase (BChE)
Tobacco (including tobacco
mosaic virus: TMV)
N KT A IV ANRT 7 —) Wi RIpESEE M 2 BRE U BB Y >NV & H7s Japan 337

Tobacco (plant virus vector)

Therapeutic proteins which eliminated plant-specific
glycosylation
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Table 16. (Continued)
YE¥) Crop EPEW) - B%RE Products + Function BHF&[E Country it Reference
Z)ND (FEEEiR) th7tEFINaY T AFT5—1F (AChE) KE USA 338
Tobacco (cell cultures) Human acetylcholinesterase (AChE)
ZNa (G 7 )l 0> Hyaluronic acid H# Japan 339
Tobacco (cell cultures)
N GEITAINANT 5 —) b hk&EHRIVES (hGH) KIE USA 340
Tobacco (plant virus vector) Human growth hormone (hGH)
&)NT (FERE bR A ARRERT 1 K[E USA 341
Tobacco (plastid) Human insulin like growth factor-1
% /N3 Tobacco 27 /JEY YN (PLHIV ) ¥[E UK 342
Cyanovirin-N (anti HIV virus agent)

4 )N Tobacco b M %3 Human enzyme H4 Japan 343
HZNTHBAF 2T UL | P15 A A F S 2 BEYUE (DxscFv), {>%—01F H4 Japan 280
7 4)V X CMV) 117y -7 T=ZX K (IL1-Ra)

Tobacco (recombinant cucum-| Anti-dioxin single chain antibody, interleukin-1 recep-
ber mosaic virus: CMV) tor antagonist (IL1-Ra)
&N RET A IVANT 5 —) b ol-fibU T2 (AAT) KE USA 344
Tobacco (plant virus vector) Human alpha-1-antitrypsin (rAAT)
4 N1 Tobacco T BIRE S 2 A L 72ie M Y > N0 8 H7 Japan 345
Therapeutic proteins which eliminated plant-specific
glycosylation
4 JN1 Tobacco A 4% —0OAF> 12 (IL-12) Interleukin12 (IL-12) KIE USA 346
% /)N Tobacco B o—>Hik(1gG), > 7 /EY 2-NHIV HEYH) JEE UK 281
Monoclonal antibody, cyanovirin-N (HIV Inhibitor)
FEDO I Corn bt ~ > 2V > Human insulin 7 5 )V Brazil 347
k< I Tomato b b1 >4 —7 10> o Human interferon o HA Japan 348
k<  Tomato b NABESE A RO A RESY N E H7 Japan 349
Recombinant glycoproteins with human type saccharide chains
ZFZFVIY FTINRA > R=)V7 )04 R (TIAs) H1[E China 350
Madagascar periwinkle Terpenoid indole alkaloids (TIAs)
—FZFIY TR A > R=)L 7)1 R (TIAs) k[E USA 351
Madagascar periwinkle Terpenoid indole alkaloids (TIAs)
Z2Tr (MifarEEE) ErZvatlyuiy—F, «iss hyF—F A A5 I)V Israel 352
Carrot (cell cultures) Human glucocerebrosidase or a-galactosidase
Zvr (GEEML) BN/ AT atlTusy—t (GCD), & | A AFI)l Israel 353
Carrot (cell cultures) R =AM -5 b —F
High-mannose glucocerebrosidase (GCD) or a-galactosidase
EAYV YR 8 F-4(5),11(12) -V > HFIRAFIN T ) & T2 )L i) KE USA 354
Physcomitrella patens Taxa-4(5),11(12)-diene (precursor of the anticancer
drug paclitaxel)
~'F R > F Belladonna Z 3R 2 > Scopolamine t[E China 355
~XZ R 27 Belladonna b3 X F 7 X > Hyoscyamine HZ Japan 356
XY INTF T A Tarwi RURTYT /) >5F732F—t (ADA) 7134 Canada 357
Mouse adenosine deaminase (ADA)
< w1t 1 Peanut L ANX'Z s O—)l Resveratrol ##[E South Korea 358
L4 X Lettuce MR EEE 25 11T KT Blood-coagulation factor III KE USA 359
O F7 - YU R HJU ROYA R FHidD, HiARER "1 [E China 360

(R LIFL R R)

Rhodiola sachalinensis

Salidroside (antidepressant and anxiolytic actions)
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Table 17. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Di-
agnostic Agents & Reagents)
1YE®) Crop HFEEY) - B%EE Products + Function BAFE[E Country ik Reference
-1 % Rice &FF 2 (REHSEHIRES > N7 H) HA Japan 361
Thanatin (insect antimicrobial peptide)
-+ Rice T e 55 28 B Rk o3 KE USA 362
Components of animal cell culture media
1 F%% Rice, etc. Y EE R R (T8 ) —IVEDERE) KE USA 363
Cell wall-degrading enzymes (production of ethanol, efc.)
%% L5 Barley R DNRA LIS WE M I ERAESY > NV B DA | 71 AT > R Iceland 364
Animal-free protein production of high-value heterolo-
gous proteins
¥+ 51 & Potato U 7 7aF, hUEOATTAYF I #3154 Canada 365
Bovine aprotinin, corn cystatin II
> ¥ Ji 1 & Potato Erha()-7>FFERNY T J1F 4" Canada 366
Human «l-antichymotrypsin
4 Plant YRS ERRACKFEZEE (ADR), 7> b7 = H7 Japan 367
CEMREEHE (7 TN 2-3RBRALEER LT TR
4 R 3’,5’-7J§Mﬂjﬁ$$) & RNAI (1 FFT %D
EREARLEYE OB
Mouse aromatic hydrocarbon receptor gene (AhR),
flavanone 3 hydroxylase gene or flavonoid 3°,5” hydrox-
ylase gene RNAI, efc. (detecting an environmental bur-
den chem., for example dioxin)
fEiy Plant E kN A% )L FF %1 > Human metallothionein F1[E China 368
Wi (FET) Plant (seeds) 7L 7O0%F %3 > Prepro-chymosin 71 % Canada 369
%) Plant J05 7 —tH%ES > )N & Protease inhibitor #174 Canada 370
Hi% Plant a-7 2 —Y a-amylase KE USA 371
i Plant I hT7U 2, PIERTFR [ China 372
Bovine lactoferrin, antimicrobial peptide
> OA XF XF Thalecress | LA hOY > a ZEAKDOY T > Rife KA1 > (mE) H#4 Japan 373
5 (TIVFIVT o/ =)V OB IR EL L
WELNIVDOEZY Y )
Ligand binding domain of estrogen receptor a (mE),
etc. (monitoring the tissue levels of endocrine disrupt-
ing chems. such as alkylphenols)
4 /N 3% Tobacco, efc. FABY BRI EIRRALKFEZER (ADR) & (¥ HA, XE 374
AFFIHEONAFT VA1) Japan, USA
Animal aromatic hydrocarbon receptor gene (AhR),
etc. (bioassay for dioxins)
% /N3% Tobacco, etc. | XA+ B)VE Y hHET VLA ROH—R > ZE HA Japan 375
& (AhR) & (FAFF 2 HOEZSY 2)
mouse/guinea pig aryl hydrocarbon receptor (AhR),
etc. (monitoring of dioxins)

2006-2010 fF 2/ F% - AR S N /=3 R ORI
L GM WM ICBE T 2 CEE2RELZRR, &

DOEBIEANZHFET 2 ENNETH D,
ERNELTHWS ZENRFICHEETH D E-BDONT.

TR

WRTHELEZATIV—D55, HEEEaM, A
I, RROT 7 F > OME - BRFEDIZ NI &N
HIBI L 7= (Table 5). 4 HEAE T & & J VR 3K
&, BERHENZEMNLE (Table6) THD, %
7z, EPEY) - HEAED 24k (Tables 11 and 16) TdH
HZ2EME, BRMANDOERLUBWRAZBRAIT 572

—HREOT 7 F 0%, BEREE R R ONEHREEIT L
N5 EMHAINDIEMOREREN D72 (Table 6),
HRETDEPYENE SN TS Z EMS (Table
12), R DR WA B R vl RE & B b
5. 0 F HUIRKOYURESE TH A S N7 EME
FEBIRICY )NTIN% < (Tables 6, 14 and 15), T
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Table 18. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Phytoremediation)
1YE®) Crop HFEEY) - B%EE Products + Function BAFEE Country ik Reference
-1 % Rice 1 > DA R NF 2R EE H7A Japan 15
Enhanced bioavailability of phosphorus
- % Rice U RN D)k $1[E China 376
Improvement of the uptaking of phosphate
- % Rice U BRI D &% South Korea 377
Improvement of the uptaking of phosphate
- % Rice fi b E& % Arsenous acid-resistance HA Japan 378
715 37 Indian mustard | BELEMEOM L, HEP 7 OLOHEYY 2 — D - > K India 379
BT
Increase in metal accumulation, translocating chromi-
um from soil to plant shoot
2 ¥ /1 & Potato U > OERNFIHFEOHE N B Taiwan 42
Enhanced bioavailability of phosphorus
> ¥ U > )N Yeddo-hawthorn “EvERELEEDm |k H7 Japan 380
Enhanced nitrogen dioxide incorporation ability
F&% Plant TR TR A b L A, B, HA Japan 381
Resistance to active-oxygen stress, heavy metal or salini-
ty stress resistance
#EiY Plant 1 R 27 AEFfEBE Cadmium accumulating ability H4 Japan 382
f&%) Plant yp-AFHroos 7 oaAFy > (p-HCH, U ¥ 2, ANRA 2 Spain 383
HRHAIE LU THA) R
Degradation of y-Hexachlorocyclohexane (y-HCH, lin-
dane, that has been used as a herbicide)
f#4) Plant Z L ANt (B, miE) $17F% Canada 384
Stress resistance (heavy metal resistance and salt tolerance)
fi%) Plant H&JE MM heavy metal-resistance KE USA 385
% Plant Mt P, AL U ERHE D A B D KIE USA 386
Salt-tolerance, increase of orthophosphate uptake
14 Plant 7 IV 2 =7 AfittE Aluminum resistance HA Japan 387
RE4) Plant R AL bR i A SO R MR O H A A Z L)l Israel 388
Tolerance or sensitivity to sulfite-producing substances
2O~ X7 XJ Thale-cress K BRI & HFEE N Kk E USA 389
Enhanced tolerance to and accumulation of mercury
2O XF XJ Thale-cress b, KEKROH R I U ATMGE KE USA 390
Tolerance to arsenic, mercury and cadmium
> O X7 ZF Thale-cress TRAMLERICK D RKIBROW D HA Japan 391
Reduction of nitrogen dioxide pollution
> O X7 XJ Thale-cress RN E T =)L (PCBs) [ H4 Japan 392
Removal of polychlorinated biphenyls
2O X7 XF Thale-cress SNEFE K OVt Lead-accumulation and -resistance H4 Japan 393
2O X XJ Thale-cress 3 R UK D b 275 LB k[E USA 394
Mitigation arsenic contamination in soil or water
>4 XF XF Thale-cress BV AT IVT b Rttt Formaldehyde resistance f1[E China 395
)N lawny grass g, Bt 1E China 396
Drought resistance, heavy metals tolerance
4 )\ Tobacco 1 R 2 AT cadmium-tolerance H7 Japan 397
N3 (FERR) 7K 8RBT Mercury resistance [E USA 398

Tobacco (plastid)
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Table 18. (Continued)
YE¥) Crop EPEY) - B%RE Products + Function BHF&[E Country ik Reference
%4 )N Tobacco MN)zoo7rx /—IVEBRE H7s Japan 399
Removal of trichlorophenol
4 )\ Tobacco 7 IV 2 =7 AfittE Aluminum resistance F1[E China 400
4 )\ Tobacco A FIV AR R o OV T HA Japan 401
Methylmercury resistance and accumulation
4 )N Tobacco B R 27 AEERE Cadmium accumulating ability ~ L3 Turkey 402
& )\ 1% Tobacco, etc. 7k $R % FE Mercury-hyperaccumulation HZ Japan 403
4 )\ 1% Tobacco, efc. TR OH RI T LRCEELEYRE H#4 Japan 404
Removal of cadmium and organic compounds in soil
L =7 Torenia KA DM > RN E O HE N H7 Japan 405
Increase of inorganic phosphate absorption in water
+%% (Ji/—%) Canola U > D AR NFI 2R B0 hE, KE 89
Enhanced bioavailability of phosphorus China, USA
~RF 2 =7 Petunia NP MIVIT KD REBEROUE FE China 406
Treatment of air pollution caused by benzene and toluene.
ARF 2. =7 % Petunia, elc. HEEEHE O HiE China 407
Enhancement of heavy metal accumulation
AE S xIY HE M & OB O tkE HA Japan 408
Athyrium yokoscense Improved heavy metal resistance and accumulation
K7 5% Poplar, etc. 2,46-FU O MLIT> (TNT) [RrE A ~RA > Spain 409
Elimination 2,4,6-trinitrotoluene (TNT)
3 < Ditch reed 2= E I IVAERE N Enhancement of nitrogen adsorption H A Japan 410
~ 1) —3—)I R Marigold Ha BRI RN HA Japan 411
Enhancement of heaby metal adsorption
L2 G AR TE) TEFOH R T LRE HA Japan 412
Astragalus Elimination of cadmium in soil
(recombinant Rhizobium)

S5OATITV—DEHNDERUBZWEAIZDNT
BENIZEMEICIE RS hnwEBbhz.

AFER G & U ER THEABEEOmWRRAEY
i, 1%, hh, LY¥X, Py HALE, FUED
ATHOD, WIinbkkaxRHTIT)—THERIN
TW 7z (Tables 6, 9, and 11-18). TN 5 DIEWT,
BYELTORABIEFICEZNZ ENSG, FICRMR
ANDEBEHLEWEAIZDWTIIEERT 2L ENDH
D, MASENOMEBENEFICEETHS EBDNS.

SRIOFHEIZBNT, ENFREOHEREHREZD
RS THD20, WHATHESINZ¥2%EZ0HEE
1, EBRICEERRIBMULRTNUIAFT S &
MTET, BHOFRETRNEINZIERICBEL T
BRsNZbD ko7 Lo T, EREED
R, ROUEENZVWDIRAAELRD, DWT, #
BRIZERICBIM U R & G K Wz, Ll

BG5S, FNTHHEDT S6 oBEHRAESN TN
% (Tables 7and 8) Z &5, HENIAFENR S
DO - RN EEITIER TH S EBEbNS. HE
X, AARICE S TIEHICEERBMROMAMFET
bo. REEEEBEGREMRL, BROREMNEH
LTV ETH, ARETIEOMRGENEETH D
EBRbHbN5.

HADEEHHBICBWTIE, KAELTGM &
TR T D IPURR L. BIED GM & i,
KIET HIE GM ORERDBEIZMNEEL, T DER
BHBFEOHHERIIERLENTWS, —7, B
I, MEICTNSOYEOMRGELEST DA
ANEEL, L0ER, L&, X0EMRHD
NRDHN TS, A GM WM, 1Y) TRk
ISR EHNLEARR R TH DA, EHLEDO MG
FHELTENTHBD, ZoHRNEREN DRI
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BLTW ZENEEND. £/, REEL GM
WYL, AEWEREEOEMIRE O 2 Bk
THLENIH DM, BHEHERIN TS i, 22
[ADDNIKOEHEEL THIR/HTEZ2HDTH
D, RFVBEENDREICHEL TN ZENEEX
n5.

BIEE AR, BAEF @RI AT E S
Mg 3 HARNA AT 7 /0y —EHERSEDO L2k
MREVAZIAI 22— a3 ICET 0%
(H21-&f——%-007) ) KR BEERESY N1 F
T aY—hHEYOBHNDIRAEEFE LD
D ORAERFICE T 2098 (H22-& fh—— % -
001) ] O—BRELTHEMBL .
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