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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) ’

{E4) Crops & Tt | BEK 5 Tyey )
(5% number) P8 Trait number %3 Developer (4% Country)
P hiAE E R Insect resistant 2 | Monsanto Company (K[E USA)
Potato (8) ERIEFIE+ 71 ) AIEHTE 6 | Monsanto Company (K[ USA)
Insect & Virus resistant
&1 Z Soybean FrEHIMHE Herbicide tolerant 5 Monsanto Company (#E USA), Pioneer Hi-Bred
(9 International Inc. (K[ USA), Bayer CropScience
(K- Germany)
S RIEHE Insect resistant 1 | Monsanto Company (CKE USA)
FREAIRHE -+ & BRI 1 Monsanto Company CKE USA)
Herbicide tolerant, Insect resistant
B LA 8 High oleic acid 2 Pioneer Hi-Bred International Inc. (K[E USA),
Optimum Quality Grains LLC CGK[E USA)
T 4 FREL RNt Herbicide tolerant 3 | Monsanto Company (KE USA), KWS Saat AG (K
Sugar Beet (3) - Germany), Syngenta Seeds AG (Z-f X Swit-
zerland) , Bayer CropScience ( B/ Germany)
FyEDaS FREFIT % Herbicide tolerant 6 Monsanto Company Cl[E USA), Rayer CropSci-
Corn (102) ence { K1Y Germany)
E R Insect resistant 8 Monsanto Company (¥[E USA), Syngenta Seeds
(A Z Switzerland)
FREAIm 4 + 2 R 72 Monsanto Company (3 USA), Pioneer Hi-Bred
Herbicide tolerant, Insect resistant International Inc. CRE USA), Optimum Quality

Grains LLC (KE USA), Mycogen Seeds ([
USA), Dow AgroSciences LLC. (3k[E USA), Syn-
genta Seeds (A7 A Switzerland)

B 21 Drought tolerant 1 Monsanto Company (GE[E USA)
SRR - BREHT 1 Monsanto Company ([ USA)
Drought tolerant, Herbicide tolerant

IR+ E iR 1 Monsanto Company (3¢[E USA)

Drought tolerant, Insect resistant

BL M -+ BRELBIE + 2 S H P Drought 3 Monsanto Company CEE USA)
tolerant, Herbicide tolerant, Insect resistant

#1) 3> High lysine 1 Renessen LLC. CEE USA)

& SRR 1 Renessen LLC. CEE USA)

High lysine, Insect resistant

HEE o7 2 5 —VESE 1 Syngenta Secds (2 2 Switzerland)
Thermostable c-amylase

THEME o7 R 5 —VEL + EFhRiyE 1 Syngenta Seeds (2 -7 A Switzerland)

Thermostable a-amylase, Insect resistant

e -7 R 55—V EA+BRERRE -+ 6 | Syngenta Seeds {X - X Switzerland)
SIEHIE Thermostable o-amylase, Herbicide
tolerant, Insect resistant

F 4% Rapeseed | FREEFIFE Herbicide tolerant 14 Monsanio Company (K[E USA}, Bayer CropSci-
(18) ence (KW Germany)
FRECRIME + MM 2 | Bayer CropScience ( 'Y Germany)

Herbicide tolerant, Male sterility

FREAIM A St E %

Herbicide tolerant, Recovering male sterility

7% Cotton (24) | BREHTH 1 Herbicide tolerant 9 Monsanto Company (K[ USA), Stoneville Pedi-
greed Seed (e USA), Bayer CropScience (K-
7 Germany)

ji2

Bayer CropScience ( K- ' Germany)

EHIEHME Insect resistant 4 Monsanto Company (3K[E USA)
FRELAIM M + S8 R T 11 Monsanto Company (G USA), Bayer CropSci-
Herbicide tolerant, Insect resistant ence (B Germany), Micogen Seeds (KE
USA), AgroSciences LLC GE[E USA)
P TyITy B FIMHE Herbicide tolerant 3 Monsanto Company (#[E USA), Forage Genetic
Alfalfa (3) Inc. GEE USA)

- 120 —



No. S

631

BEHCH GMEYEIRRIEET D) LT B
HEDLNTND,

BRANCRERS & EE BECE, XEEE
&%%&%@’%%ﬁﬁ GM ﬁ%%’ a‘é%bwﬁ:%f@qﬂ

ﬁfﬁ%{’ﬁ%' %’E‘)‘\b -“ﬁfi@?uuc‘:b”ﬁﬁﬁéﬂ

HE, EEDDZWEEEYOBEICE - T3
Fﬁ?&%%@;ﬁkﬁ?ﬁ%z%i%ﬁc._'é“?@%mka%%, L
7o T, DEOXD RERRURERLH GM
EHORFBRNEUVEERZRAEL, BELTHZ
i3, BROREHEREORMMCIEFICEETD
5. RFEEMETIE, BRORSMETFMHEERERD
—BhET B, 2006 FEmn5 2010 FFTOERK
VBEBEEEA CMEYORE - £ - BakicHE
TEBEHMEWNERBL, HFIU—BONEETS
7.

;] *

GMEMDOS>S, NDREICEEE25ADHA%E
EETHEYE ¥ GMEY ] O@EBEELED
e E£7, EE, B BEORFE, AFH
BOBRRECHENH DB, INLORED
BECEERZEADEND, [HEH GMEY Off
BELa =oiz, BEd (B8 Whkad o
ERmE (B4R, RERE RIEES, AEFH#
L&z d) ITHHEERT, H25WERINT 2887
N5 ENEEYE TBRESRLAHE GM EY O
EEED, 2006-2010 BTN EINFEHRUE
BELH GM ESICET 2 BHRE T — 5 N —
Z  (BEntrez PubMed, SciFinder®, A4 »¥—F v bk
®E (Google), MEZHIFEEEE, HEEEH
WTHEL, BFonERia, A7dy—3licEs
L, L. BEEOFEEEE Table 2 127

Table 2. List of Media Reviewed for GM Plants Developed for Pharmaceuticals and Phytoremediation from 2006 to 2010

4% Year Media
« SciFinder® (& —77— } Keyword : transgenic plant)
s PubMed (F— 77— K Keyword : transgenic plant)
2006 | AEBE24 2006 EEAS (B #HEEEE Annual Meeting of Japan Society for Bioscience, Biotechnology,

and Agrochemistry 2006 Abstract
o 55 24 [ B AN S FAED RS

& LRV A (D<) #EESE The 24th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract

2007 | 325 EAAEYHIES TESERRE

e SciFinder® (F—7— K Keyword : transgenic plant)
SRV A (FE) HEESHE The 25th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biclogy Abstract

2008

* SciFinder® (F— 77— K Keyword : transgenic plant)

o %5 26 [H A AW S FAEYEERE - RV D L (KD HEE
nese Society of Plant Cell and Molecular Biology Abstract

CE2ENT AT SOV RY oL GEYRBYEERE SRS ERER, BRI ETEREAD
BEBEHERER FISE The 26th Biotechnology symposium preprint:

» World Congress on In Vitro Biclogy, Tuecson (Jun. 14~18) 2008 Abstract

&% The 26th Annual Meeting of the Japa-

and Agrochemisiry 2009 Abstract

s SciFinder® (F— 7 — K Keyword : transgenic plant)
o BAEIESS 2009 EEAKE (BR) #HEESE Annual Meeting of Japan Society for Bioscience, Biotechnology,

2009 | - E527 EAXEEHES TERESKS - ORI T L BR) BEERR The 27th Annual Meetmg of the Japa-

CEUENIATI /0P

nese Society of Plant Cell and Molecular Biology Abstract
PR T T L GERFIRHEERE FEEMRETE AN RE, SRREEETHR AD
LSRR A EE L) 885 The 27th Biotechnology symposium preprint

2010

« SciFinder® (F— 77— R Keyword : transgenic plant)

o 55 28 [ H A s FEESRE - 2RI A (i
nese Society of Plant Cell and Molecular Biology Abstract
CEBENAATY ) OV RV T L GERRIRYE S R RN, AD REaRBiRRERL)

554 The 28th Biotechnology symposium preprint
o 12th International Association for Plant Biotechnology Congress, St. Louis, Missouri (Jan. 6-11) 2010, Abstract

) HEESE The 28th Annual Meeting of the Japa-
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1. 2006-2010 EOXEC ST 2EARVERES
{LF GM EHF SNBSS RIERE - TR
R U.S. Department of Agriculture (USDA),
Animal and Plant Health Inspection Service (APHIS)
DIEHINE Y N 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 £E/n 5 2010 FE ETO
FERRUBRE%RHE GM MK E S BB
HEE - BERLIRI &2 FA /- (Fig. 1, 2011410 A 28
HRE, RELEXEMBEOZDONELEEDS
). RUIMFEIL 2008 £ TidEA ML, BT
2008 4E 3% 2007 4 327% @ 2650.50 T— 1 — D 5L

A TH o2, TOBIEMEA L, 2010 1

2007 £ ORFTERIZ I 773.00 T—H — T H o

oo ERICEMTOSTON-EERIEAEELD
hEL, ZOENE (FEFTERE/ R X 100) 12,
2006 fE B R (30.8%) T, 2009 4 LIREI 10% LU
TThos~ (20094 : 6.2%, 20104 : 8.3%). &
HIEMTHBES K E o 7= D13 2008 40 459.28
IT—HA—T&HY, 2010 4% 64.13 T—H — |2
L (Fig. 1).

2006 4R 5 2010 FEIREE A BE ICERT IR
FeEAR USRI GMEM ORI (hEg
€%, EPEY), R LEENAORDOYEEES
BV E Table 312777, ¥EZED S5 5, Kentucky
BioProcessing #1123, 3k GM & NS 2 2 8
BFERTEZINIETA 7oA )R 5HE - B
SHTWEAEZTT>THY, CMBEYTIEZAL
7%, MBZEET (GMEW T IILR) BFEIH
TWBIEMS, BF-FITMALNTNS, 2006
I 9 (RFEEE), 2007 4 & 2008 4813 5 %,
2009 £8 & 2010 Fid 6 A HFABERE 27> TW
. BRAFHMELTIR, FUEDIY, T2RY,
NINT, A FROFF LFOEMT T, &
ABETENIEREDT, BERCBES kg

e
Total actusl acreage plantad

176.08(21.7%)

MU Suteplanted | ALAR

w bALoTAKsKY, |

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 DREZEDSH B, 2006 EOEF/EIBIER
W %17 7= Chlorogen, Inc. |4 2007 £ 9 HiTEE %
Z1F L, Novoplant lIR—AR—=ADT ZEAMN
FA Lo TWW5, 2009 4 18 2010 12 4L BB
TOGM kD EDOIEMT ET o /- Applied
Biotechnology Institute @ 7k — /X — 7 (D Publica-
tion U A FOITIL, 2002 4 11 BICEEREZEE
T5REOIVHABIEDEGM KEICEATS
EhEEIL, BIEL - Prodigene ORI NE
EFNTh5,

2. 2006-2010 E(CAK - HES W-ERRUER
5% F GM EMICET 2mE

1. XBRUBES A GMEDCET SR
LOHEEEE 2006-2010 12T - KIS
FERARUVEEECE OMEMCHETIRIED
BHERITZ A5 THo . 2 INs O GM ED
3, BIgE - ERER, Mg BARET, BXED
OEENBATHAS. INHO GMEHITETS
BHROSEREELT, FARE  BTOZEL
FEME TOSENEZ NS, BFEEHAET
3. FIEAE - BRCEDWE4E% 7o/ (Fig.
2)

FESE - BRELT, FOEFEAIROT
OEE, M BEBOMNE, BEXBD, EAX
FROTOERTIE, HEkaes #0752,
ERERD, M - BEEOFETIE, 77720
B, HUKER, R BEE - #5858 BETO
FIETHE, BEEErHS (Fig. 2).

Table 4 lIZFNFNOH 7T U —BIFKORE
BlERT. WEEESLTE, BRI T 7>

5&7 §,16,20,24,27) Fé%:] I)f'ﬁ:/}’ A ng ;\,K, 10,11,22) j”‘—ﬂ/
FrISAA BT, AP RITIYRY

REBT A O F T, A T T
%%5&, 132,133,135,140) i} i/ :/“7:}?;@55{{:’ 132,133,135~140) B Eg
FRATE Y v/ %, ¥19 X2 MFFF T R
i, BREEETIE, BRBE T, ™ EVHEZEN
5{,{’ 203,205,207) '/? )i/\j//’\’f 7 ._;gﬁ‘%%j(gau»zxs) 7:,§’
TEFUREBETE, 17N T T B
226-229,234,236,240,248) EREEETT 7 - 0o B0 R F T F
DEUR FEEETIE, b MeiCD20 B o—
ok, 8429 FRIBAS A B S O — D HifR, 820 B
BIFFRFED N, BEETEERM>ZY
D383 - N5 A3, B0 b NERIEK v
7y =Y a0 —FIEEF N, BEE - HE
T, 7057 —YHEEYNIE, T eT 25—
B 55 N7 o) AN, BERLTIEE
CEEWHE A R, Y BB T 20, Y9 KEW
H oo XF A F3090 70 EORRRFIND B,

Table 5 CHEFIOBEHRER LT ONREZRT. #F
7% - BRMICIIEROEN TOERENS D, 1
SIIESICER LD, S8 H0EENHD, &
BUHEHZONABETH . ENEhohr7d
U2 R L B - BRGNS, HEEME RS 120
th, BOTIF 654, BREELH TI/F>
B 36 4, PIREE 36 #, BEET6 M, 2
#-AE IS BERMLOFTHD, BRtas
FETA2HOMNEDEL, DWTHEE ROUy
FMEPOT.

222, ERARUEESCH GMBEYHE - BERIC
FRENEMEUTERE  Table 6tz thn
OHFITV—RIIHER INEY EHE  BEEO
WEARYT. ONL0EBEREZEHMET S, HEiglks
W, BOTIFUORUEBRERICERSNEY S
LTHRERO O XFXF, FNaREgzhTnh
5. N5 OHEDIE GM EWEH « FRIE HiEHTE
MENTBY, AFOEMEY TOWE - BHE
7, Y THRBETOEELRR TS L2
HIBEDIHEREIND T EMNL N, FIT, BE
HE9n FREOEETH 2 S Nzd0E, 4
SOAF7I)—& U TEE L.

ARG TS, Y O NITEDPRTFRE
I—RT2BETEEAL, BHREVWSAREEL
RNy NI EEREESLHE, BEENSE
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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

FEIVTEY Crop (474 Product @ {E{J1344 State planted)

3
Company 2006 4E 2007 4E 2008 4 2009 4 2010 4¢
Applied FoEoad Comn) b7 ED I3 Corn
Biotechnology (BEIFATAINA (T 5+ 1 > Braz-
Institute AFEY 2T ERE zein, BEFFR T 1)L
FUE HBsAg*: CA) | ARy ORI EE
EHIE HBsAg* CA)
Chlorogen, Inc. | #7311 Tobacco®?
(#t5458 CBI*: KY)
Edenspace 4 X1 Tobacco (L
Systems YRIINAF—F
Endoglucanase: AR)
lowa State FUEDOLCorn | PYEOISCorn | MYEDIS Com
University (KRGS RERE (KBHE SRERE (KBEHRERE
HEFBYT7A-w MEEBY YAy MEEBY T b
LT-B*: 1A) LT-B*: 1A) LT-B*: IA)
Kentucky & N1 Tobacco™s & N1 Tobacco™ 433 Tobacco | # /X1 Tobacco™ (7
BioProcessing (Vo7 7uF | (Tyl770F (IVM7 705 | V7 7 OF =2 bo-

>~ bovine lung aproti-
nin: KY)

> bovine lung aproti-
nin: KY)

> bovine lung aproti-
nin: KY)

vine lung aprotinin,
VO F Ry D
H lectin-like protein,
vy yToF7T—+
TRIE T BB BR K inac-
tive precursor of a ser-
ine protease: KY)

Metabolix, Inc, % /31 Tobacco (R |7 < F X+ Camelina
VAL FOFT7F I GRY fe RoFsy
L— k PHB*: XY) |51 — h PHBRY: ID)
Novoplant I > K7 Pea (fh4t
 CBI*: ND)
Planet %757 Tobacco (J 8
Biotechnology | B EIPIIK CaroRx™*,
TR A b Ak
RhinoRx™: CA, KY)
SemBioSys N NF Safflower (2 NN Safflower | NIV Safffower
Genetics A REFILE Y Cap (FE4L8 CBI™: WA) | (L o = > rennin™®™;
growth hormone: WA) WA)
Ventria A Rice (& MM 7 Rice (& MiF o F Rice (& M#i§ | % Rice (& bl |+ % Rice (& bimi§
Bioscience FHAN7 2 2 human| 7 )7 X 2 human|7 )7 2 2 human! ¥ L7 3 > human| 7 JL 7 3 2 human
serum albumin, 3 7 serum albumin, 5 7 |serum albumin, < 7 |serum albumin, 4 |serum albumin, 5/
b7z Y 2 lactofer-| N7 = U I lactofer-| b7 2 U > lactofer-| b7 x U 2 lactofer-| 7 x V) 2 lactofer-
rin, U2/ F— L4 lyso-|rin, YV F— L lyso-|rin, U F—A lyso-|tin, U/ F— A lyso-|rin, U/ F— 1 lyso-
zyme: NC) zyme: NC, X8) zyme, #44EE CBI™: | zyme: K8, V) zyme, FALEK CBIMS:
NC, KS) XS, VD)
Washington A LF Barley (5|44 L+F Barley (5 A L% Barley (5143 L+ Barley (5

State University

7 r7 x1) » lac-
toferrin, VU F— L4
lysozyme: WA)

7 b7z » lac-
toferrin, U F— L
lysozyme: WA)

7 57 x U 2 lac
toferrin, YU VF— 4
lysozyme: WA)

I b7 1Y »olac
toferrin, 1V F— 4y
lysozyme: WA)

Applied Phyto |85 Poplar (k&R 75 Peplar (ki

Genetics A A BT mer- | A VIBICEEE mer-
curic ion reductase, | curic fon reductase,
ARKEDMER FRKESHER

organomercury lvase:
AL, CT)

organomercury lyase:
AL, CT)

University of NIV HHFE Aspen NI FEE Aspen

Washington (F + 7 o— 4 P450 (F ~ & O— L P450
Cytochrome P4350 2E1: Cytochrome P450 2E1:
WA) WA)

w3

*!': The hepatitis B virus surface antigen, ™ BEEBHFHEER GRETEF~DOBEETHEA) Plastid transformation, * : Confidential business informa-
tion, "™ : B subunit of the Escherichia coli enterotoxin, * : Recombinant Tobacco mosaic virus infenction, *6 © Poly-S-hydroxybutyrate, *7 . Antibody that spe-
cifically binds to the bacterium Strepfococcus mutans, ** : Antibody that specifically binds to the rhinovirus, a major cause of the common cold, * @ bovine
chymosin.
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Fig. 2. Categorization of Genetically Modified Plants for Human and Livestock Health and Phytoremediation

Table 4. Categorization of Genetically Modified Plants for Human and Livestock Health and Phytoremediation and Representative

Examples
& 4y Categories BE9T - BB Research & development examples STk References
BRI BERUT T rH BIDITFALQION T-VFI0A, X8, 10,11, 16, 20-22,
Nautraceuticals SHUhTRRE 24, 25, 27, 72-75, 77~
High tryptophan rice, High coenzyme Q10 rice, Golden rice, Miraculine | 83
tomato, efc.
wgOusF A I NVIEFEK, 2L ST BERFFATH Y v A1 E, XA 132, 133, 135-140, 146

Oral vaccines

FFERF AT R E
Influenza prevention rice, Cholera prevention rice, Hepatitis B prevention
potato, Plague prevention tomato, efc.

—-149, 172

BREEZR
Edible curatives

EERFTHE, EREERE, THUYNT BT RERE
Diabetes prevention rice, Japanese cedar pollinosis alleviation rice, Alz-
heimer disease prevention soybean, efc.

201, 203, 205, 207, 211
213

7 F HIR NUFI I TINIIFTIF L, BERTIF, RUATIF | 222,226-230, 234, 236,
Vaccine antigens iRE 240, 248

Pandemic influenza vaccine, Anthrax vaccine, Polio vaccine, efc.

FUAESR

Therapeutic antibodies

b RMEH CD20 Bk, FABNARS O-—HE, BRIFAFGEA L
Humanized anti-CID20 monoclonal antibody, Anti-human colorectal can-
cer monoclonal antibody, Anti-hepatitis B antibody, efc.

254, 255, 258-260

beyiees EhATAYY, ERTSAR L, b RERIR v/ 07— 00| 291, 293, 305, 308, 347
Curatives ——HEETRE

Human insulin, Human plasmin, Human granulocyte-macrophage colony

stimulating factor, efc.
B - HE TOFT-PRES VE, «FIF—Y, TS5 Ty L | 370-372

Diagnostic agents & reagents

Protease inhibitor, e-amylase, Bovine lactoferrin, efc.

BRERL
Phytoremediation

W EE A R, EREME S, KERiEI O XS X
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
" PAER Itemization
| EEFR 7 - Sp s, 5 NER
cases utraceuticals Q;a} curatives Vagcme antibodies Curatives| agenis & {Phytoremediation
vaccines antigens reagents
2006| 105 1 31 19 3 9 13 17 5 9 106
2007, 35 1 13 7 4 5 3 8 3 11 56
2008] 71 0 13 13 2 10 9 13 1 10 71
20090 73 2 26 11 6 5 6 12 3 6 75
2010 101 4 35 15 10 7 5 26 3 4 105
&P 405 8 120 65 25 36 36 76 15 40 413

H# 4 Duplication, 2006 4 FEEE & & Nutraceuticals : B8/ Phytoremediation, 2007 45 AR &5 Nutraceuticals : 8155 { Phytoremediation,
2009 £ AR & & Nutraceuticals © BB {1 Phytoremediation, H{RE X Therapeutic antibodies | JREIH Curatives, 20104 7 7 F L H{E Vaccine anti-
gens ; FEEEE Curatives, U & F 2H{E Vaccine antigens © ${REX Therapeutic antibodies, H{{FEE# Therapeutic antibodics © &% Curatives (2 £),

RAEETHEEEYEOSEEM OO DELRT

EBATHEE, HEVIEIEEDNAEESGRL
ERTOYE S LD AR I EICE R S
0B ET FATREBRREETRE) 28
ATHEENSD, FHINZEYENEBZN
G4 1B . REEDRBRIC, £WiEEEETSS
DNVBERRTFREI-RTLHEBETEEAL,
BEMEMDAREE LWy NV BEE REXY
256, EEEHSAAEETSEMMS (SRR
) OEEEMEOEDOBETEEAT SIS
&, HEVIIEEEY S AREERUVERT SME
EEDABEEOBWPEIIERE T LD 0B
F BIASRHERERTRE) 2EATIESM
50, EEEEERICDOWTHERINWAERESZ W
(26 B4 .

Table 7 ICEKR A F T —BIICER L KRS
RY. FREOBHNENER R ARNES BN
%< 142, DWTHE 7, HES6H: KA
20 fF, WRE20 4k, & 4 EEI2E, AN
A2 108THD, L3 »E (BA, KXEEROH
E) BIXRTOATITU 20 TORBHNES
N, AR HR - BROE=OOER M UEESLH
GM Y DIRFSE « RS THN TS Z ENEH LM
Lizoie. Fir, FLETORBHIENEE L TE
CBWTEIMOBEHAER G6 ) NESNE.
IO &, TETOERARUVEESRLE GM fE
MO - BREERITERTHD, SEOHET
BonBHREL 0D, KDEOWE - LT

— 12

6.._

ONTHWB I EARBEN5,

Table 8 ICE L UNERICEEI U2 RERT. &
ORI 8 nEE, TNTOEIZBNTERNES
fn, ML TERRUREREHE GM 4 O
BRI ON TSI ENERT.

Table S ICHEA SN EBRER RO ITIY —5]
WWEHLAEBRERT. AEL-EHOERYFICHE
VOEHMNZ D DIL, FERHEEDE LTS
L EREMTELHBBEENGENDIE - *
51T, DWThT 288, LYX2HE, Vx
FHAE I8, PYEOILISHETHE,

Table 10 I H SN /-EEBHEMRT T I
U—RNZER LR ERT. Table 9 ER#RIZ,
FE L AR OB RITER LT R 0nS OE
W& UTHEFI L. ERRAERTIE, EFIVHEHE
LToORFOEZ N, ¥30 (106 ) RU>OA X
FAF (26 1) DEREENEN .

2-3. FRARUBES{LH GM EYHE - BHED
BHFTY—~OREOHM  Table 11 |2 HAE M

IZBT A IEHMOANEERT. HithaR TOM
RABINZNEREDL, 122148, bFe b 164,
TR 12HETHS (Table 9 BEHEMHES S
B, 13T, @rUT 77 2 BEIZETAE
WARBHE < S, 81620682 DINTHEIL A L
QIOEIZET 52D ON 3, VUMD Hy IO —2
BEIZETLLDON2HMYTH - KT RT
W, 27U EERBCETLOERPRBEZ L
HHEPRBITSTCHof, FHRTE, PTAYFH
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Table 6. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Crops

& Couniries)

X 43 Categories {Ed) Crops (£ Total) %?? BFe% - BSEE Countries (&EF Total)
HeEtadk TR, TEYZTHSY, AFd, 4%, 41 120 | B HF+4, #EHE 7522, B4, AR
Nutraceuticals FoeA b, FU—T, ALY, hF A2, ARSI, YUDPTIET, 12F,

>, FrouwN, FLVr, O%, OALF, ¥ A—ZMSUT, BE & TE BE04D
WRAE, FhUFE, CrH1E, ST,
FrYA, hUEOad, hIh, FER =
YV, By, RoNF, SuhEAa, U
>d, LER, oA RFAF, rFviRd
2, FNa, Faovdvy, NLbEEvT
HS, RFa27, 2¥va7Y, LrFaw
(34)
BOU7 T FIVT77h Ty, A%, AFLF, U] 65 kE, HFY, AFTT, TS52X, BV,
Oral vaceines E, Uy HAE, MyEOIaY, bYh FH AFYT, ARA 2, ATz—F 2, 07,
Ny, ZePy NYAFALTIY, VIR, AR, A=A TUT, BE, BE $E
Lo RFXF, FNa, Ivasy (14 B (15)
BREE T, AFD, A%, SR, LFA, FN3| 25 | kE, bE BE 3)
Edible curatives 6)
05 F HE AR, F83 () 36 (K@, hFY, AXUT, ANA Ly, O¥7,
Vaccine antigens B7o7UR, 4K, RbhFA, &E $E,
HA (1
FikEs FoEOOl, BTbh, UEFEIY, YO XF | 36 | KE, AT, Foa-—N, EE OBRAY, 45
Therapeutic antibodies | X7, #/N3, LAV YA RTr (8 2F, NNF— AFUT, FUTy, AR
2 NVHY— ATy, F=ARIT, &
B, RE, HE& (18
e AR, USINAS T, TR, FFLFE, 16 | KE, hFY, TIVIN, BEE, VIR, K
Curatives HYRAE, VvyAL4E, FAX, MUEOI AV, TAASZYE, AFUT, 7425
v, bR, Yy, SehbA, VIR, B, O¥7, 3Ny, ARXFIT), &E +
OYFS Y hHURIVA, TF79, i, H, H& (15)
GIZYPr, HWIAVT A TN TH,
SOARFNF, ATZIVFT c LVTFa, B
g, BUNRF TV, FNO, ZFZFY
7, BEAVUNRITr, NI RF, RFIN
TFTT A (26)
P - BE AF, FFHLF, P¥HAE PUEDRIY, 15 | kE, HF+¥. TAAFE, dEH BE ()
Diagnostic agents & oA XFXF, FNa (6)
reagents
BHgEgL AF, BSTF, P HAE, ANJF, | 40 KB, AFY, ARA2, LT, 1A5T
Phytoremediation IS, PR USHNA, vOARFAF, FT, b, A R, BE, BE BRE, HE Q0

FHER, RSP, RF2ZF, A SRS
i, RTS, vY—d—=) K, ¥, LAY
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},

PFEERECET 2ERAFROE < 4 5059
THolk. EEHELTEIOT /A FE BHDO
Ty, FhAnT /AR, TAZFECF ORUE

— 127 —

TFYOF RS OFEEBEDLE L 14
ﬁ;3 21,25,30,40,41,48,54,68,69,76,90,93-95} i) ((,3 T?ﬁ/ iﬂ (D (i S 5
;’7 U 13 {#?,72—»75,77‘«83,100) fgé - ;7_‘:'
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Table 7. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Couniries & Categories)

[K 4y Categories
P -~ Sp e ot
B Comimes | ppiwnn vy APER VO AER | e BIRIR Ll |y
Nutraceuticals Orgl curatives Vagcine antibgz?efac Curatives] agents & |Phytoremediation| Total
vaccines antigens reagents

[E USA 26 14 1 16 8 21 4 7 97
J17+#4 Canada 1 1 3 2 2 4 1 14
AF 23 Mexico 2 2

F 2 —/% Cuba 1 1
75 )L Brazil 1 1
HE UK 4 5 3 12

7 2o R France 1 1 3 5
12 Germany 13 1 3 3 20
F—A U T Austria 2 2
Z 5 2% Holland 3 5
~ )P — Belgium 1 1
7 AZ >R Iceland 2 1 3
A&7 ltaly 1 1 1 1 4

F 1) & Greece 1 1
A4 2 Spain 4 1 2 1 2 10
74 2% > F Finland 1 1
A7 x—5 o Sweden 1 1
037 Russia 1 1 1 3
N2 — Hungary 1 1
bl Turkey 1 1
A& > Jordan 1 1
A AT T )l Israel 1 2 1 4
- % Iran i 1
YOPTIEY 1 1

Saudi Arabia

S%juz’hjﬁgrijga 3 3

4 2 ¥ India 1 2 1 1 5

A ;4 Vietnam 1 1
ﬁlﬁsg‘a%;) 7 2 1 3

8 & South Korea 4 5 3 3 4 1 20
% Taiwan 1 3 1 5
#1F China 20 12 1 2 2 10 2 7 56

H4s Japan 49 20 23 3 2 21 5 i9 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
{4037 .
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Table 8. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010

(Countries & Years)

El4 Countries 2006 & 2007 2008 4£ 2009 £ 2010 4 & Total
SKE USA 24 12 28 i5 18 97
H1F 4 Canada i 3 3 2 5 14
AF T Mexico 2 2
F 2—/\ Cuba 1 1
75 )l Brazil 1 1
®E UK 3 1 2 2 4 12
75 > A France 2 2 i 5
K- Germany 7 4 4 2 3 20
A2 M7 Austria 2 2
7% % Holland 4 1 5
AVF — Belgium 1 1
T A AT > Ieeland 3 3
A AT Italy 1 2 1 4
) 4 Greece 1 1
A A 2 Spain 1 2 1 3 3 10
7« 2% > F Finland 1 1
A™ . —F > Sweden 1 1
037 Russia 1 2 3
N9 1) — Hungary 1 1
b3 Turkey 1 1
)45 > Jordan 1 1
4 A5 IV Israel 2 2 4
4 3 > Iran 1 i
Y17 FET Saudi Arabia 1 1
7 7 U7 South Africa 2 1 3
A > F India 4 1 5
A 4 Vietnam 1 1
F—A FZUT Australia 2 1 3
833 South Korea 3 2 3 8 4 20
¥ Taiwan 2 2 1 5
HfifE China 16 10 5 10 15 56
Fl4 Japan 33 19 16 29 45 142
HEF 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).

OFRON-ZhOY /) aF oS8R TRE

JU—& L7k

OANANIEBRAETHEOTIRAZVS, OI<H
ATHESHEEOEMETORDOEEROTEN T

Table R RO FLICHETIBHRONE%:
Y. BOTZ T TOMEAFNL DR, LY A
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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)

K4y Categories
EnCons | s vy aEaE 7D SRR | g Dhmoste | mumL | &%
Nutraceuticals Orgl curatives Vaccine 2 ntibg?i‘;gc Curatives; agents & |[Phytoremediation Total
vaceines antigens reagents
7% Flax 4 1 5
TEYZTH S 1 1
Abyssinian mustard
TN7 7 77 Alfalfa 3
4 o Strawberry 2 7
- # Rice 21 10 10 1 2 3 4 51
% AV A/ 1 1
Chinese licorice
IRy Pea 1 1
AAT A b 1 1
Chinese violet cress
Ao L5 Barley 1 1 1
A1 —7 Olive 2 2
#F 1 2 ¥ Orange 1 i
Indizr? n;;lﬁs;ard 1 : 2
F 4 w3\ Cassava 1 1
7L L Water cress i 1
o7 Sesame ) 3 3
1 L Wheat 3 3
Sze/é{’ij?pgta%?é i 1 1 3
H 73 Sugar cane 1 i
¥+ /i1 E Potato 3 9 3 2 1 18
&4 X Soybean 10 3 1 14
F- 27 Sugar beet i 1
b7EDai Com 6 4 3 1 1 15
% I Tomato 16 8 2 2 28
F47/35 3 1 :
Lycium barbarum
J- % # Rapeseed 12 1 13
¥ Carrot 1 3 3 7
NV R A 32 Radish 1 1
b7 1] Sunflower 2 2
NS Safflower 2 2
FE Grain 2 2
HE{EY Oilseed crop 2 2
S 1 Peanut 1 1 2
U > Apple 1 1
L& Z Lettuce 7 11 3 1 22
OOFTHNYR DA 1 1
Rhodiola sachalinensis
/55l 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)

K 4 Categorles
) fr3m] e | T F - B
fEfCrops | pespesed vy 7o BIER| g | FUKER g | Diagnosic | msmgt | B
Nutraceuticals| Oral curatives Vaccine an tibg dies Curatives| agents & iPhytoremediation| Total
vaccines antigens reagents
D% 74 Lemna 3 1 4
51N/ F Birch 1 1
4L Opium poppy 1 1
A B 2 5
Artemisia annua
FIALT -
AN 25 1 1
Saussurea involucratu
3% Lawny grass 1 1
A At 1 |
Yeddo hawthorn
oA RFAF
Thale cress 8 3 1 2 3 9 26
2 rFyRal) Lily 1 1
ATz FT LT 1 1
Swertic mussotif
¥ o 4 Liverwort 3 3
TUNRFT L X s 5
Coptis japonica
NI (TAINANRET
& —#¢y) Tobacco 9 9 1 24 22 29 3 9 106
{Including viral vector)
yy<Ivy 1 ’
Barrel medic
k=7 Torenia . i 1
ZFZFVY 5 5
Madagascar periwinkle
NVFEYIHT T 1 .
Bittercress
b AW U FTS 1 1 5
Physcomitrella patens
A F 1 7 Petunia 1 ) 3
AE 3T . )
Athyrium yokoscense
~ % K> Belladonna 5 5
#75 Poplar 1 1
THINTFTT A Tarwi 1 1
< 1) —d—)b I Marigold 1 1
Iy asy 2 | 3
Lotus corniculatus
=3 Ditch reed 1 i
L ¥ g7 Forsythia 3 3
L o5 Astragalus ] 1
WY (TAIVRNY
& —&¢1) Plant (In- 17 7 1 11 5 14 6 8 69
cluding viral vector)
/NEF Subtotal 43 20 2 35 32 62 12 37 243
EE(ER+IFERD
Total 152 72 26 36 37 81 19 44 467
(Edible + Non-edible)

The cases that extend over multiple crops were counted separately.
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Table 11, Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010
(Nutraceuticals)
fE4 Crop ATEY) - HE Products - Function B E Country 2k Reference
FELYDTHS Y I ¥R T8 (EPA, 20:50-3) H+4 Canada 6
Abyssinian mustard Eicosapentaenoic acid
A F o1 Strawberry 2570 REEHERES NI E) H#s Japan 7
Miraculine (taste-modifying protein)
4 % Rice # MU b7 7 > High tryptophan H 7= Japan 8, 16, 20, 24, 27
- % Rice TR E Seconday metabolites 4 Japan 9
A % Rice B IIL YA 4 Q10 High coenzyme Q10 H 7 Japan 10, 11, 22
A # Rice B-a2 U= (HRIEIEDIED) 4 Japan 12
B-conglycinin (reducing neutral fat)
- % Rice #:E B0 Increasing iron content 1 F China 13
- % Rice KTV & S E (16kDa) B4 Japan 14
Reducing rice allergic protein (16 kDa)
-{ % Rice U DEENFIRERED Fl 4 Japan 13
Enbanced bioavailability of phosphorus
- % Rice $k, g, SOF T3 CEEEN 1 China 17
Increasing iron, zine and nicotianamine contents
A 2 Rice B7 30— (EE¥{i) High amylose (non-digestible) 1 E China 18, 19
- % Rice hs /-1 ] Carotenoid ANRA o B 21
Spain, Germany
- % Rice MESBEIAVIRED LR #2[F South Korea 23
Increasing minor metal ions concentration
- Z Rice BAasFs (d—-Fr54R) AHE, FE 25
[-carotene {Golden rice) USA, China
4 % Rice GABA & 831 Increasing GABA content H# Japan 26
4 34 Rice, etc. VLV UEE, O-v U H# Japan 28
Pinolenic acid, coniferonic acid
FTFTIEA by TA YR F LB, PO 7T 8, Fada R Germany 29
Chinese violet cress F4 1 8 Eicosapentaenoic acid (EPA), docosapen-
taenoic acid (DPA), docosahexaenoic acid (DHA)
F 1 >¥ Orange p-hOF EREN VT4 NEROET ANRA > Spain 30
Increasing f-carotene content, reducing xanthophyll
content
#1534 Indian mustard y-1) / L 2B y-linolenic acid (GLA) AR, HKE 31
India, USA
F 4 w/\ Cassava T DWA, F NI EEOE HKE USA 32
Low cyanide, increasing protein content
77 L) 2% Water cress, efe. EX3I2C (L7 2)VE R S@Em FE USA 33
Increasing vitamin C (L-ascorbic acid) content
=7 Sesame AF AL &7+ o Methylated lignan H 4 Japan 34
L% Wheat BFY 30—~ (>70%, HEELETS ) F—2 YT, KEH 33
High amylose (non-digestible) Australia, UK
O AF Wheat N-ZLFNFIN 333 8Lk YVbadz sz R Germany 36
F12 (714 ) N-acetylglucosamine derivative,
glucosaminoglucan (hyaluronan)
21 F Wheat HHET Iy F > Polysaccharide alternan R-7 v Germany 37
HYW T F Sweset potato 10KD ¥ > 10KD Zein 1 China 38
T~ Sugar cane Ay ne—-2 {(CEHTEED F=AhSUTF 39
Isomaltulose (alternative sweeiner) Australia

— 132 —



No. §

Table 11. (Continued)
Y4 Crop HopEdy - BE8E Products - Function FZE Country ik Reference
Vx J1 4 E Potato rihhnur /AR, FAFFHF #E UK 40
Keto-carotenoid, astaxanthin
3% 3 & Potato B-710F BB Increasing f-carotene content HE USA 41
S ) > D2 R AR &7 Taiwan ©
Enhanced bioavailability of phosphorus
0 X4 X7 Thale-cress AN =R (L ANRT O VEEEE) [ China 43
Cis-piceid (resveratrol glycoside)
O XF AT Thale-cress ¥4 3 > B S BN Increasing vitamin E content % China 44, 45
304 R X Thale-cress | JERFEEH AL D1 Regulation of fatty acid composition B2 South Korea 46
314 X7 X7 Thale-cress TO7S YR T Y (I ) F# Japan 47
Furofuran-type lignan (sesame lignans)
YrFwRe ) Lily AOF /AL, FhhoF/AR B4 Japan 48
. Carotenoid, keto-carotenoid
& X Soybean & U7 7 High tryptophan H# Japan 49
& X Soybean & o b7 1 O0— )l High a-tocopherol W@ USA 50
%4 X Soybean BEWT X/ BIFRS NJHE (SCMRP) 1 China 51
High-sulfur-containing amino acid storage protein
& X Soybean BB EROwE KIE USA 52
Improving seed fatty acid composition
A4 X Soybean TSR A REBRHRE (77 O0—)VEREREID H 4 Japan 53
Improving flavonoid composition
{(Increasing kaempferol glycoside)
&'+ % Soybean B 7105 & BN Increasing f-carotene H$E USA 54
&4 X Soybean -3 JERFERIEI, T YN YT EE 3E USA 55
Increasing -3 fatty acid, eicosapentaenoic acid (EPA)
¥ A X% Soybean, erc. | SETAEFIENEE (PUFAs, ool J L VB, AFTT Y HA Japan 56, 57
BB, I YR FIUEE)
Poly unsaturated faity acids (PUFAs, o-linoleic acid,
stearidonic acid, eicosapentaenoic acid, efc.)
# 321 Tobacco 477 53R Isoflavone HE USA 58
4 )% 71 Tobacco & L Q10 High coenzyme Q10 H A Japan 59
& )N 71 Tobacco IS OF O RUN-Z RO NS aF oERET *kE USA 60
Reducing nornicotine and N’ -nitrosonornicotine (NNN)
# 371 Tobaceo Ao S BN Increasing threonine #E UK 61
4 )3 Tobacco Funs UERE BN Increasing chlorogenic acid i [E China 62
ZHawdviE =7 5 )\ 3.7 — & % Flavane-3-ol synthesis H$[E USA 63
Barrel Medic, efc.
1 # Sugar beet, efc. 754 AU I8 Fructooligo-sugar H# Japan 64
k€D Comn 19 R 22kDa 1 D, UPY, BT LT 72, E USA 65
FANSFL, FANTGHE V@ JIVE 3 BOEN
Reducing 19 and 22 kDa zein, Increasing lysine, tryp-
tophane, asparagine, asparaginic acid, glutamic acid
FED a3 Cormn EH7 2 oA (B High amylose (non-digestible) 1E# China 66, 67
by FE@ T Corn proFr, EXF3>C EEEEM ARA L, BAW 68
Increasing fi-carotene, vitamin C, folic acid Qpain, Germany
MY EDOY Comn VT FY T B EN Increasing zeaxanthin FZARA L B 69

Spain, Germany
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HHE USA
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Table 11. (Continued)
{E4 Crop 4Pl - H8E Products - Function Ba%eE Country Wik Reference
k7 b Tomato T x /-G E B 75 > A France 70
Increasing phenolic compounds
= b Tomato WEEET I JEEEEN, VY2 UEBEEEN H# Japan 71
Increasing free amino acid content, increasing glutamic
acid content
< b Tomato 2TZoU (REEMERESY >N B4 Japan 72-75, 71-82
Miraculine (taste-modifying protein)
% ~ Tomato T AH FY o F s Astaxanthine 8 [E South Korea 76
;¥ M Tomato, efc. 2570y (REEMRES N0 H) H# Japan 83
Miraculine (taste-modifying protein)
N7 14 Tomato, efc. Tz T SR /4 K Prenylated flavonoeids H7s Japan 84, 85
+ & % Rapeseed RIS =B (LANRT b Dw)vﬁa%ﬁs) -1 Germany 86
Cis-piceid (resveratrol glycoside)
-+ % % Rapeseed TERHBE 4 R O H1% Regulation of fatty acid composition E USA 87
+# % Rapeseed B4 L1 2B High oleic acid 41[F China 88
FHFx (N/—F) Canola U 2 O AERPFIEEEM PE, KE 89
Enhanced bioavailability of phosphorus China, USA
+ % % Rapeseed F A F 4F s Astaxanthine H 7 Japan 90
+# * Rapeseed ?J‘ji; % gf% %E BN, SMFRERIEHREAEET X P China 91
)%
Increasing oleic acid, reducing polyunsaturated fatty
acid contents, eliminating erucic acid
+ & F% Rapeseed, efc. Te T B EL OO 513 Regulation of fatty acid composition K- Germany 92
&7 45 Rapeseed, efc. FRALT AR (FAYFYF 5 H4 Japan 93, 95
Keto-carotenoid (astaxanthine, efc.)
& 3.4 Rapeseed, etc. FAFFY o F 2, B 05 2 Astaxanthine, f-carotene 4 Japan 94
=2 Carrot 1V LG BN Increasing calclum content SE USA 96
o B3 Peanut F LG & )T BORE HKE USA 97
Eliminating allergic proteins
> Apple YANA = F (L AT b O EEER) R Germany 93
Cis-piceid (resveratrol glycoside)
L& 7 Lettuce F1 V37 B EHENN Increasing calcium content JE USA 99
L% A Lettuce oYU (REEgEY D NIHE H# Japan 100
Miraculine (taste-modifying protein)
L& 22 Lettuce, efc. FoAF4 Y (47582 Genistein (isoflavone) & China 101
L& 7% (R b7 = O— L& B0 Increasing tocopherol H s Japan 102
Lettuce (plastid), esc.
Lo 2% 5 77 Forsythia R 2 Sesamin H7 Japan 103
L 2% 37 Forsythia Ja7SyEUT R (d7UTF) H# Japan 104, 105
Furofuran-type lignan (sesame lignans)
48 Grain 52 ié }g\)ﬁ BEWE GEiEmLE, sEmk, 73 /BE KH USA 106
. i
Protein modification (improving digestion, fortifing
nutrition, increasing amino acid contents)
M@ T (74 Oilsced crop | BEFTLEIFNENEE Long chain unsaturated fatty aocid WE UK 107
i fEY Oil crop T Z & RS Arachidonic acid ¥E USA 108
WS (338D Plant (grain) S B Increasing nitrogen content

109
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Table 11. (Continued)
{E4 Crop HegEdy - HEEE Products - Function BEFEIE Country 2k Reference
{EY Plant mfsigse s, IR R ' Germany 110
Increasing oil content, modifing fatty acid composition
fEY Plant ANFYHIY N-FEFLINAVI s, NTEF H7 Japan 111
WO R -6-1) BE) Hexosamine (N-acetyl-
glucosamine, N-acetylglucosamine-6-phosphate)
&Y Plant ZAFA SR IENFE: Poly unsaturated fatty acids (PUFAs) B Germany 112
i Plant e 7 ) 2 Hyaluronan K- Germany 113
f#4h Plant BEFEAIENE (FoFRVE®, MO0 ST B Germany 114
> EE) Long-chain polyunsaturated fatty acid (arachi-
donic acid, eicosapentaenoic acid)
HE4 Plant k227 = O—Jb Tocopherol g&E South Korea 115
&% Plant 2571 F B Stearidonic acid S USA 116
HE4y Plant P43 2 E Viiamin E 1 China 117
&Y Plant CR) s, s B o 3% g #fE China 118
Increasing/modifing (un)saturated fatty acids/oil metabolites
#E Plant P4 3> FE Vitamin E #1[E China 119, 121, 126
Yy Plant Y4 2 B Vitamin E E USA 120
¥4 Plant 2FT) CEBERED, ) L UBREEREN HE USA 122
Increasing stearic acid, increasing p-linoclenic acid
#EY) Plant e, oo N-FRFILT S JEREEEM JE USA 123
Increasing free &-, a-N-acetylamino acid content
&Y Plant ST 2 EEEEM KH, vUVTFIET 124
Increasing branched-chain amino acid USA, Saudi Arabia
HEY Plant BEHA M RIET R 4 A5 L)L Israel 125
Very-long-chain polyunsaturated fatty acids

14, 13108, Py H1E9#8, FIME8HT
H 5 (Table 9 BRI EMFIEESR). LY RET
SEBBEUVIFOLETSLONEDE L 8
fi, BUSSIOD f R IF AL ST F BT HON
B g < 8 BRB0510 D7 T3 B BFFRAY
TFUICHETOEHONEDELS 4 FWINTH S
7. e UREEY - BRI DTV Y OA
}L’Z ;z Eg‘g‘é 26 @753‘% % % < 1 1 1'4:’ 132,133,135,140,141,144,
145,150,152,1368,188) k] (23*(? b L, 5 }\ # 2, :/ B »5—71: v

}\ (CTB) @z ﬁ‘g‘g‘é %} 0)?5*3 ;(} @132,133,135%4&163,179?*zs‘
% 0] fj t) @ 5 {5;;132,133,135,140,163) @i%’% O L, 5 ry ,7 :}".
CEOBBULACTBOTY Va/N> REERZHFL
TOHEBEEITH 7.

Table BICEHEEZEIEITA2HEHRONE Z R
T, BRAEETOERANZHOE, 1+ 10 #,
AFTTHTHS (Table 9 EF{EMESER).
A P AFFERHEBIKICE T2 50054 < 3

03,2050 A F TR TR 6 HFIRRE T 5«
REDF U AESTWICETEHDTHO /-

Table 14 2T 7 F U HFIECET S BHONEE
RY. U FUORBERHHERBEOERTEN ST
Liz¥, GMEMOENAMAES RS NI OMHEA B
H2 AFFIEY) 36 thAh 24 20BN NOTH S
(Table 10 EEHIEHBIEFSR). /252
i, MBEAEETREASNZ GMEY D1 IV
DREERIZ X DA NV BEDEERE (EYOEICHE
T AN ABBRE TS &A1 IV A OBRPITHEN,
M AZY N BNEYOENTEESNS. B
Wiz sd L CMESNTRLSTHLL, EGM
EmsHANEND) BNEILINTNSEY, ki
24 ,fﬁrtpir'}, 12 1'55222,23}*233,236239,243-—245,24’5,249,25 1) zi GM ﬁg
MIA WA LBDEETHS. TO CGMIEY T
WAC X BB A Y N7 BERER, BEBIEAR
GM HE T O A&E TR LA, HIB AR THNAN
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RAMEEAI D LEEE Y LerV U3 VHE)
Plague (Yersinia pestis) fraction 1 outer capsular pro-
tein (antigen F1) F1, low-calcium response V (LerV or
Y antigen)

Table 12. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Oral
Vacceines)
{E% Crop EFEY) - H55E Products - Function B # 8 Country CHk Reference
FI 77T 7 Alfalfa FULATAINAREEY 0 HE 7% Taiwan 127
SigmaC Avian reovirus ¢C protein
FI7 77 7 Alfalfa | Mannheimia haemolytica A1 (7 L JFBENAV LS A+ 4 Canada 128
FEQREKRE) GS0GHMAEY RS ORI E
Calf pneumonic pasteurellosis Mannheimia haemolytica
A1GS60(54) outer membrane lipoprotein
FIVT 77 7 Alfalfa I/ 3w A Bg95-EgA3l By /878 #1& China 129, 130
Echinococcus granulosus Eg95-EgA31 fusion protein
- % Rice Za—FY v ANWETAINAMES NS E fE China 131
Newcasstle disease virus fusion glycoprotein
- % Rice A TIWI AN AANR ST IF = HAL+ T HZ Japan 132, 133, 135, 140
SEEBY 1w b (CTB), CTB
Influenza virus hemagglutinin HA1+cholera toxin B
subunit, CTB
-7 % Rice A LFRL ) TESES 287 E A (OspA) JKE USA 134
Lyme disease Borrelia OspA proteins
- % Rice IS hFEIYBY Ty M (CTR) F 7 Japan 136-139
Cholera toxin B subunit (CTB)
A7 LF Barley A TNI T A R+ Germany 141
Avian Influenza virus HAl-m
2% I & Potato O& 77 AT 7 F 2 Rotavirus subunit vaccine m1E China 142
P4 I 4 E Potato ZURNIOAOF M- EERT 7 F H% Japan 143
Chiken leucocytozoonosis vaccine
w4 % Potato BREME N UA S TUI YA LA (HPAD AT F Japan 144, 145, 150
TNFZ HA) RUBESY >NR7E (NP)
Highly pathogenic avian influenza virus (HPAID
hemagglutinin (HA) and nucleoprotein (NP)
2% H 4 & Potato BB+ )L A ZEHUE (HBsAg) Hepatitis B virus KE USA 146-149
(HBYV) surface protein antigen (HBsAg)
HE4 Plant BEEFEEERBE Y 1 > 7 U P HEEF FaeG i China 151
Enterotoxigenic Escherichia coli imbrial adhesin Fae(
Hi% Plant RUA T F AN AT I INF o (NAIVHA) T China 152
Avian influenza virus hemagglutinin
k4 Plant THF Y 1 X (REHDV) BE Y )82 8 VP6D A > ¥ India 153
Rabbit haemorrhagic disease virus structural protein
VP60
HE% Plant T A=N—TRFRIEMR LecA & 2N 0 8 #[E USA 154
Amebiasis Entamoeba histolytica LecA protein
#E4) Plant BBEREEERIGE (987P) BBREY VISVE # (3 South Korea 155
Pig enterotoxigenic Escherichia coli (987P) fimbrial ter-
minal protein gene (FasG)
¥4 Plant NI TN FTANANRTNF 2 (HA), #[F South Korea 156
JATIF—F (NA)
Avian influenza virus hemagglutinin (HA), neuramini-
dase (NA)
T84 Plant NANET S0 va L EES 208 (IR FD, ¥ USA 157
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Table 12. (Continued)

{E4) Crop

4 FER - HERE Products - Function

B #E Country

Tk Reference

I UA R X F Thale-cress

A RIVVES AN A(CPVIVP2 4 R EHEATF R
QL2 +pS3EERTFA4BERR A (TD, 4173 /8
Canine parvovirus (CPV) VP2 protein highly immuno-
genic peptide (2L21), 41-aminoacid long tetrameriza-
tion domain (TD) from the transcriptional factor p53

2R v Spain

158

& 3 Tobacco

BEHIERBEAELCEENBRAY Ty
Enterohemorrhagic Escherichia coli inactivated Shiga
toxin type 2 A subunit

kE UsA

159

47 )31 Tobacco

FOUBES sy /YNNI EA
Helicobacter pylori heat-shock protein A (HspA) protein

t1[E China

& /3 3 Tobacco

7 & R AR SRS B ApxlIA
Porcine pleuropneumonia bacterial exotoxin ApxIIA

B2 [E South Korea

161

& )3 Tobacco

FRFIANVAFAS GFNIE

Rabies virus chimeric G protein

A4 > K India

162

& 732 Tobacco

JL3ShHEIYBYT Ay bk MREFRR2TA AL
(HIV-1) gp41 BEORArB & & > /3 7 B (CTR-MPR649-684)
Cholera toxin B subunit (CTB)-human immunodefi-
ciency virus 1 (HIV-1) membrane proximal (ec-
todomain) region of gp4l

SE USA

163

&N Tobacco

T RS - IR EEEERFT VA (PRRSVIAE
BEY N B S(GP3)

Porcine reproductive and respiratory syndrome virus
(PRRSV) envelop glycoprotein 5 (GP3)

£ Taiwan

164

&\ 1% Tobacco, efc.

B B A FEPUR (HBsAg) + & hREFREIED A IV
Z (HIV-1) RUTE b~

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

T5A, AFUT
France, Italy

ryFEEI Y Corm

Za—-Fr v ANRTANARES 0 R
Newcastle disease virus fusion protein

AF 71 Mexico

166

rFyED I3 Com

KEESHEEEEEBY 12y b (LT-B)
Escherichia coli heat-labile holotoxin (L'T) B subunit

SKE USA

167, 168

[t s B
Corn (sweet corn)

T EETA A (CSFY) A7 51 a7 a5 » E2
Swine fever virus (CSFV) envelope glycoprotein E2

f1E China

169

k% b Tomato

b RREEAE TR (HIV-1) ENV, GAG Lt b—
7B BRIV AERE

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

1.7 Russia

170

% b Tomato

oo A VP2, VP6
Rotavirus capsid proteins VP2, VP&

A Mexico

m

= I Tomato

A Z B F1-V HiF Plague F1.V antigen fusion protein

SkE USA

172

;< b Tomato

To5Oo4 VA T CERIE) VPL
Enterovirus 71 (EV71) (hand-foot-and-mouth disease)
VP1 protein (coat protein)

% Taiwan

173

;< b Tomato

BEF#TA NV AEEIE
Hepatitis B surface antigen (HBsAg)

tfifF China

< b Tomato

RSTUT ADY A MEES NI EFE (MSP-1,
MSP-2, MSP-3) Malaria merozoite surface protein
(MSP-1, MSP-2, MSP-3)

AE USA

< + Tomato

IBE A B R O157 T HY A »F 3

Enterohemorrhagic Escherichia coli 0157 : H7 intimin

KIE USA

176

7 kil Tomato, efc.

C BT 265 A JV A 77 27 F 3 Hepatitis C virus vaccine

i China

177

FHISH 3

Lycium barbarum L.

b NSRS A VA (HIVY T By 87 B (CA)

Human immunodeficiency virus (HIV) capsid protein (CA)

H1E China

178
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Table 12. (Continued)
{E4% Crop A FEdy - #8#E Products - Function B 5 Country YEE Reference
=¥ Carrot aVS hFBUTazy b (CTB) 8 [F South Korea 179
Cholera toxin B subunit (CTB)
hal I b REEFRETAIA L (HIV-) H7 547 Cp2d4| X7 2 —5 > Sweden 180
Carrot, etc, 7 NI HE
Human immunodeficiency virus 1 (HIV-1) subtype C
p24 capsid protein
Y ay FOA N T F HE th[F China 181
Lotus corniculatus L. Avian influenza vaccine antigen
L& A Lettuce TYEERT T GEEER 2B H 7 Japan 182
Swine edema disease vaccine (Shiga toxin 2e, Stx2e)
L& A Lettuce KIBEHESEMEEEEEB Y22y b LT-B) 8 E South Korea 183
Escherichia coli heat-labile enterotoxin B subunit
L% X Lettuce BB A WANT T IVF 2 (MV-H) A=A b5UT 184
Measles virus hemagglutinin (MV-H) protein Australia
L% R Lettuce f&%@ﬁﬁ}iﬁ)ﬁ’:’??.‘/ (BEHOEXBESEB YT H4 Japan 185-191
L
Swine edema disease vaccine (enterohemorrhagic Fs-
cherichia coli Shiga toxin 2¢ B subunit, Stx2eB)
L& 2% Lettuce, efc. SARS-Cov ZISA & N7 8 (81) t1[# China 192
SARS-CoV spike protein (81)

ENTWAEYD, FHEOHEOBHRSE Lz, AE
Y ERETERDEVWORA VY INI T TIIF O
9 {#;222,226—239 234,236,240,248) "C % - 7‘;-

Table 15 ICHREREICEH T OBEHONEE R
T, UOFORIREEERIC, PIEEZEBHHEEE
DEAZBENET S0, FN2OFBEEENE<
R IES 37 fhrp 22 fpPLWRBBED NG N TH D

(Table 10 JEBHEMHIEEISB®B). D55, 7
BFURMBEEFEREC, GMEHY AL ADZ NI~

DEFEZFIH L2 O 4 21262080 Ch 5 4
EY - BRETEDLZVOERBESREEZFRITHED
7 f¢234,2551258,260,261,26a,288) T &) ) 711“ 7‘& i), ?’-‘57 ,,]* j—
FIUHBBERET00F 2T BT A T TA ) A
BBAFERC R MRy bA LV 2B AR
FENL, BELLTOFAZENEINTWR
B, RIS TS Sz, TOHEBEICHELE.
Table 16 {[ZVEBEICHT 2 BEHMONETERT.
Al ERERRICIREE S MR EROFERZEN ST
Dl N IDEREENEZ L, EHAEY 8L
29 ,{4;280 281,302,321-346) 7%}3‘& ]x;‘ o} vts &3 ZD (Tablﬁ 30 ;i:ﬁ
BEMBEFZE). 2055, DrFHELR
BRIz, GMEMY A I ZDZ NaO~OEREFIHL
7‘—: %_) D :,55“ 7 {{{;280,321,326,336,337,340,344) T 35 %) %Eg@ .
BaE Sk OmERESY VNV E (RILEY, B
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%, A4 RixdE) TR, EREDSTHE
EET HEMS (TRIEY) £ECRD, EH
TEW A & N 7 BT 14 [E292,295-298,303,304,317,350,351,

35680 T 1) T DD B T H295.296298,317,350,355,360)
DORFEER, EREVERNEERTE TS 2.

Table 17 IZ2 W% - REICHIT2BHONEZE
Y. AATFTY —TOEHBENSWERIL S
3,8 O XX F 3B FNa 3
363374375 T 3 4 wwmgmdmw%%%ﬁg

), ABFdVU—i2id, GMEBIZLIVEESN
71@%%, FNCEBREEZEE - BEELTHL
LEMIET TR, GMEMTODH D2 - 3
EELUTRETLHEIICHE - BRI EDOBE
W7z, 37T i Z OISOk 367 1, AEEIEBICY A
ﬁ#&yﬁﬁéﬁmwmﬁfﬁﬁm&@?ﬁ =¥cilld

MBS D LEOBIETIEYT, 50
BREICERBEDOME - BRTHS. FAEIC, X
%?ﬁi;ﬂ#»?z]~%w@&%%%&%§@
LRIV EEZY—3 5204 XFZF, XHE374 &
375 IREEERIEEYE (POPs) WX AEES
Be, BlIZHAAFL B L ABEREREZT - —
TEINIEOWE - AR THS, TholiBEESR
BIZBEL R - MAETH 20, EEEEZEHL
THHMTERW S, AHFT)—L Uk,



