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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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FLIZEESTHONTER. ULALRIETH, Ta-

" blel DEAF LA VBRIBEEEOVA X, B>

|

1996 EIC A THD TORETERZL (GM) &
& TH#EDB b b BSERLEINTLESE, #58£<
O GM et R TRt h, BARELUTHE
CHEBLTWS, BEATORRELTOREEEER
LT L, BRENTD SN TWASEYE, 201149
H 6 HEE, 7T/EY 16T REVTH B, IhE0
D%, BREAME SHREHME T1ILR
FRIEPUE, mEmEaEBE EERRBEENMNEE
NEEYMTHS (Tablel), ZDEIBERDE
&, HBAEETROZOEML, BROXERD
2, FOMOBRFOEIHFEDIRSNOEEEER
LizwkEs, Ths0ReEFmcBnTE, 28
HRSHICEDE, BABGTETOEYORER

PR SRS Y IR TR > & — BT SEE,
SR ST BE B B i AL T

*e-mail: yoshimat @nibio.go.ip

BEEBFEOMYVEOIASHDBNEMEME 7 2
S—VFRELETLHIMIEOISEDLDIZ, BHO
HEMEEDDLED, HOWIHEELER T
DOMBA B TIEASI N GM (BB 3,

FEAINDLICRSTETRD, EEOHES

VY EETOREHFMESEEL 2> TETW
%, i, GMiEm%E, EELEBERRTF RS
PNV BERBETAAEOOTEHEELTHE, o0
IFENS ORSNEESRN, BRIN-EYERE
DHOEREOTFHOBRICHAT 2RANEND
EDRSOTERE, IDXOIREXRBELEETS
GM Y (ERGMEHERERILETD) b,

AR EFEIBEOENEEDL SRWEDRSTHDON
T, AETIR—BEE TOREBITHONTNS, &
517, GM Yz LB T AR EOREFICEE
NEESBEZEODEEMER*BRETLROOFER R



630 Vol. 132 (2012)
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)
{E#) Crops : FTEE
(5. #E % number) MH Trait number BAZE& Developer (E4 Country)
Py H4AE Z R Insect resistant 2 | Monsanto Company CE[E USA)
Potato (&) EHIEHIME+ UL A IEHH 6 | Monsanto Company (K[E USA)
Insect & Virus resistant
%4 X Soybean BE M Herbicide tolerant 5 Monsanto Company (CK[E USA), Pioneer Hi-Bred
) International Inc. (K[ USA), Bayer CropScience
(B Germany)
Z K H % Insect resistant 1 Monsanto Company (CEE USA)
PRELAIM M + & IR 1 | Monsanto Company (GK[E USA)
Herbicide tolerant, Insect resistant
&3 L 2B High oleic acid 2 Pioneer Hi-Bred International Inc. (¢ USA),
Optimum Quality Grains LLC (GkE USA)
F MR EL#ITH 4 Herbicide tolerant 3 | Monsanto Company (KE USA), KWS Saat AG (K
Sugar Beet (3) - %/ Germany), Syngenta Seeds AG (X X Swit-
zerland), Bayer CropScience (R-f Y Germany)
ryEDOS P E#If M Herbicide tolerant 6 | Monsanto Company (K[ USA), Bayer CropSci-
Corn (102) ence (K1Y Germany)
Z Wik Insect resistant 8 Monsanto Company (CK[E USA), Syngenta Seeds
(A1 X Switzerland)
PREEFIMHE + &= hiIEH 72 | Monsanto Company (kK USA), Pioneer Hi-Bred
Herbicide tolerant, Insect resistant International Inc. (HE USA), Optimum Quality
Grains LLC CE[E USA), Mycogen Seeds (E[E
USA), Dow AgroSciences LLC. CKE USA), Syn-
genta Seeds (R-f & Switzerland)
BT Drought tolerant 1 Monsanto Company (GkE USA)
BEIETE + BREHI 1 Monsanto Company (GKE USA)
Drought tolerant, Herbicide tolerant
BRI + F HuiE it 1 Monsanto Company (GKE USA)
Drought tolerant, Insect resistant
IR + BREATHE + &= K HiHE Drought 3 | Monsanto Company CKE USA)
tolerant, Herbicide tolerant, Insect resistant
&1 &> High lysine 1 Renessen LLC. (CGE[E USA)
&>+ ERERE 1 | Renessen LLC. (K[ USA)
High lysine, Insect resistant
a7 2 S—FES 1 | Syngenta Seeds ((R-f R Switzerland)
Thermostable o~amylase
WEdt o7 I S—FEE +EHIEH T 1 Syngenta Seeds (R-f R Switzerland)
Thermostable a-amylase, Insect resistant
THRYE o7 I T —VEE+HREAHE+ = 6 | Syngenta Seeds (X-f Z Switzerland)
B#EHifE Thermostable a-amylase, Herbicide
tolerant, Insect resistant
& % Rapeseed | FREAITHE Herbicide tolerant 14 Monsanto Company (CEE USA), Bayer CropSci-
18 ence (K7 Germany)
PREFITE + B RS H 2 Bayer CropScience (K- Germany)
Herbicide tolerant, Male sterility
BREAmE S EEESE 2 Bayer CropScience (K- Y Germany)
Herbicide tolerant, Recovering male sterility
74 Cotton (24) | BREHIfiE Herbicide tolerant 9 Monsanto Company (GkE USA), Stoneville Pedi-
greed Seed (CK[E USA), Bayer CropScience (K-
» Germany)
ikt Insect resistant 4 Monsanto Company CKE USA)
BRERE + 2 RiEnk 11 | Monsanto Company (3¢E USA), Bayer CropSci-
Herbicide tolerant, Insect resistant ence (K- Germany), Micogen Seeds CK[E
. USA), AgroSciences LLC CEE USA)
TINT 7T 7 | BREXY Herbicide tolerant 3 | Monsanto Company (K[E 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
4E Year Media
= SciFinder® (3F—177— K Keyword : transgenic plant)
o PubMed (% — 77— K Keyword : transgenic plant)
o AABE%EL 2006 EERS (FEE) HBIEE'SE Annual Meeting of Japan Society for Bioscience, Biotechnology,
2006 .
and Agrochemistry 2006 Abstract
o %524 A AXEYHEITEDFEERE - PRV TL (D) #EEEEE The 24th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract
o SciFinder® (F—17— K Keyword : transgenic plant)
2007 | o 5525 @ HAEPHEES FEYFESARSE - PORITL (FE) #EESHE The 25th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract
e SciFinder® (¥—17— K Keyword : transgenic plant)
° 5526 B B ARG TERDFESKRE - ORI T L (KR #HIEESSE The 26th Annual Meeting of the Japa-
2008 nese Society of Plant Cell and Molecular Biology Abstract
cHEWENAATY /) OV—RIY L EGFIAYEEE FBEERERAENER, REHEHEETHRER AD
BEZEHARER) FFEE The 26th Biotechnology symposium preprint
* World Congress on In Vitro Biology, Tucson (Jun. 14-18) 2008 Abstract
e SciFinder® (F— 77— K Keyword : transgenic plant)
c BABEES 2009 EELES (BF) BHFEEESSE Annual Meeting of Japan Society for Bioscience, Biotechnology,
and Agrochemistry 2009 Abstract
2009 | - 5527 BIAAEHHES TERREERE - RV UL (HIR) #EESE The 27th Annual Meeting of the Japa-
nese Society of Plant Cell and Molecular Biology Abstract ‘
CBUENAFTY /0P DRI TL EPFRDEEE SEEBEEARTERER ABFHRETESR AD
BABWHARRERL) TR The 27th Biotechnology symposium preprint
o SciFinder® (F—77— K Keyword : transgenic plant)
o 55 28 B A AR FEMER KRS - ORI T L (UR) FHBEEEE The 28th Annual Meeting of the Japa-
2010 nese Society of Plant Cell and Molecular Biology Abstract
s EBENTIFATFI /OIS RITA (ﬁ%*‘l%%giﬁ/%iﬁﬁﬁﬁ?ﬁﬁ&ﬁﬁﬁﬁ% AD %EZHERER®L)
FHSE The 28th Biotechnology symposium preprint
e 12th International Association for Plant Biotechnology Congress, St. Louis, Missouri (Jan. 6-11) 2010, Abstract
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1. 2006-2010 FORE(CH T 2ERARVEES
{LH GM EHFABSHEDRE - RITROERT
R U.S. Department of Agriculture (USDA),
Animal and Plant Health Inspection Service (APHIS)
DFEE/NEIH 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 EFTD
ERARUREREH GM By RE SN BBEMD
HEE - ARk ZF /= (Fig. 1, 20114 10 B 28
HR®E, EELEEZENHOLDOYEEEDS
). WEEMEIL 2008 EXTRELXEML, FiC
2008 4E VIR 2007 4F 327% O 2650.50 T— 7 — DR

AEETH-o 20, ZORIIFA L, 2010 £
2007 FE OERAEMEITIE W 773.00 T—H—T&H -
7. BRIERT M ThNEERIIETEELID D
INE L, FOEIS (WM /R A EHE X 100) i1,
2006 EHNEK (30.8%) T, 2009 FELAREIT 10% LA
TTHok (2009 4 : 6.2%, 20104 :8.3%). &
HEMTEBENKE N o 7= DIE 2008 £ D 459.28
I—H—THU, 2010 £]L 64.13 T— H— T
L7 (Fig. 1),

2006 5> 5 2010 I KEFN BB ICEMT I N
FERARUEER{LE GM EY ORI (h2%4,
fEH, £EY, R UEENBAOLZDOYEEED
&) % Table 3 IZRT. ©EZ D S5 5, Kentucky
BioProcessing #H1Z, 3 GM # /N WM Ic iR 258
EFEETHINITTA I I IVAEHE - Bk
IR TYWEEEZTo>TH0, GMEHTIE N
W, HBRAEETF GMEHTTILR) BRIEER
TWBZEMS, AF—FRMALNTND, 2006
FIL 9 (REEEE), 2007 £ & 2008 413 5 4L,
2009 ££ & 2010 413 6 #ESHABERE 21To T
5. BHEMELTE, dryEnaS, TR,
NRINF, A RZROCF A LFOEMINTOH, &
ABGEFEDXIIEEYI, BENMCLAESE (kK

96.80 (6.2%) 64.13 (8.3%)

+ R T & Totl actual acreége plantéd

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 DARED S B, 2006 EOHNBEBIEN
v} %47 7= Chlorogen, Inc. |3 2007 £ 9 BilzE% %
&1L, Novoplant [R—LR—IADT 7 A
AE &> TWD. 2009 4K F 2010 EICFHNES
TOGM b ED 3 EMIT 24T > /- Applied
Biotechnology Institute @ 75— X\ — 2’ Publica-
tion J Z R9I21X, 2002 FE 11 BicEXREE2EE
T35 hTEODATHEIEDIE GM REICEATS
HeE#I L, #E L7~ Prodigene (DR NS
FNTW3,

2. 2006-2010 FE(CAK - HIRE W=ERARUVER
5L GM EMICET 2HE

2-1. EARUVBEESA GMEMICETBHRX
EOFEEEEH 20062010 FEiTNE - HEREN
EERUVEBERLE GMERCETLIHIED
BHRERIT 05 B TH 0726492 2 50 GM IEW
W, B - BREER, g SA8ET, BFEYD
ORBEINFELATHS. 5O CMEHICETS
BROSEHEELT, FIRAE - BN TOREE
FAMETONENREZSNDN, FFAEWET
1, FIASE - BWICESWiEoEEfTo 72 (Fig.
2).

FIRFE - BHELT, #0XEEHANEROT
OFER, Wi - BEEONE, ®ENH0, BRAX
RO TOVIT, #Ekaqs BOVIZF>,
ERERD, HH - BEZONBTI, 77F U0
B, fiAEE, HREE ZEE - HE. RETo
FATE, BERENDS (Fig. 2).

Table 4 . FNFHNDOHTIT U —JIHFEORE
BlERYT. BEEAERTIE, SNV T 7>

5’!\.’ 8,16,20,24,27) ‘I%“:]I‘/ﬁ‘/( A Q]() ;‘,{{’ 10,11,22) j_—)[/
FUIAA BHUF oK), BN RISHTY AT
R8T s EOTZF T, 17N T2Y
%%%K, 132,133,135,140) | I/ 5 ?Wiﬂﬁ, 132,133,135~140) B E
FRFHES v A E, 14619 X2 NFF h< M2
2, BRAEETIE, BERBETHX ™ EHERN
*, 203,205,207) 7)]/ \y /\/r Qw;ﬁ$gjjj<§_zn—zn) 753"
TIFUORETE, 1IN I YT IF, 2
226-229,234,236,240,248) E’-‘zgﬁ ;ﬁ 17 5: i}’— f/, 230) ‘;ﬁ I) j‘ 17 ﬁ }
2B HREE TR, b MEFICD20 B/ o—
\/}ﬁﬁg’ 254,255) ﬁj{%ﬂfﬁjﬁﬁ 1 — :/ﬁﬁg’ 258,260) B
BFRFAED N, BEETEERNT R
338D NS5 23 8 b NERIER - o0
77— a0 —FIEERTFEHON, BEE - HE
T, 7O0F7—YHEF ONVE, O e-TIT—
V57 7Y AN BERETEE
EEETHE L &, BB T 27, ¥ KR
PO XF X030 72 L ORBARFINH S,
Table 5 IZEHOEHRBER ETORNRERT. W
%% - ERAICIIEROBN TOERAND D, Th
SRERICEE Lz, S 8H0EENHD, B
WERZIONABHETH 7=, TNFTNOHTT
U—IZE L 20 - BRI, e as 120
B, BOUIF 65, BREERLH TUIF
PR 36 fF, FIEERE3CH, BEXET6H, ZH
E-REISH, BERLIOBETHY, HEERS
KHETA2HDONEDEZL, DWTHEEE g&O0UYy

FMEno T,
22, ERRUBEES{LH GM EYHTE - BERIC
FREN-EDRUEERE  Table 6 iZFNTHh

DHFIT)—FHUER S N=EY S5 - BEEOD
BEEZRT. OMLOEREENET S, HENEER
B, BOTFORUBAERCERSNER S
LTEBHOI O XFTXF, INTNEEFNTY
3. Ih5OEMIS GM EIER - it HENHE
SENTHY, FROBWEY TOWE - BRI
2, EYT TERNBETFEELRETLI L2
REB-DICHERINDZENEN. FIT, B
BHMN LEEOEE TH B EHHEN-bDE, Fh
5DHFIY —& U TES L.

A RS T, BEEY S RVERIRTF %
I—RTBBETZEAL, BEEDIEREEL
RWY NI BEREEIRIER, BIEDNE
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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

YET T B Crop (4E7EH) Product : {EfF1F 4 State planted)

hEE
Company 2006 4 2007 4 2008 4 2009 £ 2010 £
Applied roEDay Com| b E 0033 Com
Biotechnology (BEFRYAIIVR|(T 5 ¥ A > Braz-
Institute SRy >N EFRE | zein, B BFRA Y1)
HUE HBsAg*: CA) | XA F NV EE
HIfUE HBsAg*!: CA)
Chlorogen, Inc. | # /N1 Tobacco™?
(#L515% CBI™: KY)
Edenspace % /33 Tobacco (L
Systems RTZNAF—E
Endoglucanase: AR)
Iowa State ryEDI Corn | MUEDIZ Corn | I EDIY Comn
University (KBERREBE (KBESREBE| (ABESALEBE
EXBY Ty MERBY Ay MERBYHTIZ Y N
LT-B*#: 1A) LT-B*: 1A) LT-B*: IA)
Kentucky 4 /N1 Tobacco™s 4 N1 Tobacco™s 4 /N1 Tobacco ¥ | & /N Tobacco™s (7
BioProcessing (U7 7o0F (U7 7 oF 2| (I VRT 70F | M7 7aF = bo-

>~ bovine lung aproti-
nin: KY)

> bovine lung aproti-
nin: KY)

>~ bovine lung aproti-
nin: KY)

vine lung aprotinin,
VOF YN
H lectin-like protein,
AP S
AIE BRI ER AR inac-
tive precursor of a ser-
ine protease: KY)

Metabolix, Inc.

% )N Tobacco (i
gk koFs 77
L — b PHB*: KY)

7 <+ X} Camelina
RYU B ROFT 7
F L — k PHB*: ID)

Novoplant I K77 Pea (#t4}
#: CBI*™3: ND)
Planet 4 /N7 Tobacco (Fidh
Biotechnology | 5B Hi{& CaroRx™™*,
PRI 1 L X B4
RhinoRx™?*5; CA, KY)
SemBioSys A =/NF Safflower (2 AN/NF Safffower | X—/VF Safflower
Genetics 1 B &I E > Carp (#:44%% CBI™: WA) | (L > = > rennin™:
growth hormone: WA) WA)
Ventria -4 % Rice (b hf¥ |7 % Rice (b b | & Rice (& Mi& | 5% Rice (b M| =& Rice (& b E
Bioscience P72 human|7 )V 7 2 > human|7 )y 7/ X > human|7 jL 7 R > human|7¥ )L 7 3 > human
serum albumin, 3 /7 |serum albumin, < %7 |serum albumin, <7 |serum albumin, /7 |serum albumin, 5%
h 7 x 1 > lactofer-| b 7 = U 2 lactofer-| b7 x 1 > lactofer-| b 7 = 1) > lactofer-| b 7 = 1) > lactofer-
rin, U/ F—L lyso-|rin, U/ F—A lyso-{rin, U'F— A lyso-|rin, U V' F—LA lyso-|rin, 1)/ F— A lyso-
zyme: NC) zyme: NC, KS) zyme, #L44E CBI*:|zyme: KS, VI) zyme, FH44EK CBI™:
NC, KS) K8, VD)
Washington 4 AF Barley (5|47 AF Barley (5 FF hF Barley (5|74 L% Barley (5
State University |7 b 7 x U > lac-{Z7 b 7 = U > lac- Zr7xzU rlac-|Z b7 Y 2 lac-
toferrin, U/'F—L |toferrin, U/ F— L toferrin, 1U/F— A |toferrin, U/ F—2
lysozyme: WA) lysozyme: WA) lysozyme: WA) lysozyme: WA)
Applied Phyto |75 Poplar (788|875 Poplar (7K$E
Genetics A F 2 BICEEE mer- | 1 A 2B TEE S mer-
curic ion reductase, |curic ion reductase,
FRAKBIBEBER ERBAKBIERESE

organomercury lyase:
AL, CT)

organomercury lyase:
AL, CT)

University of NI FFE Aspen NIYFFE Aspen

Washington (F k&7 O— L P450 (F 70— 5 P450
Cytochrome P450 2E1: Cytochrome P450 2E1:
WA) WA)

*1 . The hepatitis B virus surface antigen, ** : ERMABHEER (ESLBEFAOBETFHEA) Plastid transformation, *3 : Confidential business informa-
tion, * : B subunit of the Escherichia coli enterotoxin, ** : Recombinant Tobacco mosaic virus infenction, *¢ : Poly-f-hydroxybutyrate, */ : 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. 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
[X 43 Categories W45 - BIRM Research & development examples ICER References
BREEER BT RT K BILYALLQION, T—ILF2S51X, 38,10, 11, 16, 20-22,
Nutraceuticals S heRRE 24, 25, 27, 7215, 77—
High tryptophan rice, High coenzyme Q10 rice, Golden rice, Miraculine | 83
tomato, efc. .
g sF A TN TFRR, IV IFHK BEFATHI v 1€, XX |132, 133, 135-140, 146

Oral vaccines

NP b higE
Influenza prevention rice, Cholera prevention rice, Hepatitis B prevention
potato, Plague prevention tomato, elc.

-149, 172

BREE

Edible curatives

HRRTIR, TEEBMK, FIYNI—RFHRERE
Diabetes prevention rice, Japanese cedar pollinosis alleviation rice, Alz-
heimer disease prevention soybean, efc.

201, 203, 205, 207, 211
213

T FHR

Vaccine antigens

WoFI A INIFIF L, RERIIF >, RUZTT7F
i E
Pandemic influenza vaccine, Anthrax vaccine, Polio vaccine, erc.

222, 226230, 234, 236,
240, 248

HFEE

Therapeutic antibodies

b MMEH CD20 Bfifk, FRBMNABRY O— 5K, BEFAG&RE
Humanized anti-CD20 monoclonal antibody, Anti-human colorectal can-
cer monoclonal antibody, Anti-hepatitis B antibody, etc.

254, 255, 258-260

TEEE Eb RV, ERTIRIY, ENERER - 2O 77— a0 | 291, 293, 305, 308, 347
Curatives ——HlEEFRE

Human insulin, Human plasmin, Human granulocyte-macrophage colony

stimulating factor, efc.
PHE - HE TOF7T—EHES ONIE, «TIF5—H, TSI T RE 370372
Diagnostic agents & reagents | Protease inhibitor, o-amylase, Bovine lactoferrin, etc.
RER BERWE R, ESBRMED ST, KBS O XFXFaE | 378, 379, 389, 390
Phytoremediation Arsenous acid-resistant rice, Heavy-metal-resistant Indian mustard, Mer-

cury-resistant thale cress, efc.
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Table 5. Itemization of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010

- PR Itemization
| e | REAEK B \amEx|77TY | pEs R W% oR
Year{No. of dupli i ti %ﬁgﬁﬁ% 7 1:7 9:' ~ Edible ﬁﬁ Therapeutic ?éﬁ% Dlagnostlc ﬁ%#'ft éj 2
cases |AUPHCALOD Nytrocenticals]  Oral curatives | Vaceine | - tibg dies |Curatives| agents & |Phytoremediation | "™
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 i1 6 5 6 12 3 6 75
2010| 101 4 35 15 10 7 5 26 3 4 105
BEH 405 8 120 65 25 36 36 76 15 40 413

H# Duplication, 2006 4F ##AE#E & & Nutraceuticals : BB %, Phytoremediation, 2007 48 HégeiE & S Nutraceuticals : B85 %+t Phytoremediation,
2009 & f#AEHE Fe% Nutraceuticals : BRIk Phytoremediation, $if[E3 Therapeutic antibodies : }4##3 Curatives, 2010 4 72 F 2B Vaccine anti-
gens : ¥IRIK Curatives, 77 F >R Vaccine antigens : HiffE3K Therapeutic antibodies, ##kE3 Therapeutic antibodies : %5 Curatives (2 {&).

REET DHEEDEDSHEBA LD DBET

FBATBHE, HDVIIETEWNARESEL
EHTOWES & OB 2o B Bl XY
BEHORET BIATRIBEEETRE) 28
ATBBENRDD, BEAINEERENRSDE N
G4 1), BEZLREABI, LPEEEETEY
INTBRORTF RE2I—-RTEZBEFEEAL,
BEEYASEREE LW N BES AR
BEE, BIWEWHSEREETSEARS (TRA
B OSEBAEOEDOBEETEEATSE
B, BEVIBEEEMHEFESR L ERT 2 mE
ELDAEEREOBOHEICERI TS0 DOEE
F BIAEREBRRETRE) 2BATLHEEN
HD, HEEMERRICDWTHE XN BN SN
(26 1E4).

Table 7 KER U HFTY —Blic s LkEs
R, RRBOBRINENESE AANE DK
£< 1424, DWTHKEOT #, HES6H, KA
204, BE20MH, HFY 14 HEI2HE ZR
12108 THD, B3 »E (B4, KERUH
H) BTRTOAFTI—I2D0NTOFHAE S
N, #anfR - B0 OER &K UBES L
GM HEHOTZE - BRIFTHNTNS Z &2 55
Lizofe. ik, #LSTOBRNESEEHE
CBWTE I MOBRER (56 4) 21BN
DI &3, PETOERAKRUEERLE GM #E
MOME - BRIZFEEERTHY, SHOBET
BENABERLDD, XVELOWE - ERNF

DRNTVBZENREBEINS,

Table 8 ICEKUERICES LR EZRT. B
D LA 8 #EE, TRTOERXBNTERNES
N, $HEL TRARVEESCHE GM EY O
K- BERBITOATHD I ENE T,

Table 9 IZERHINZRAEMR T HFTY —F
ICEELAKRERT. BAELABROER T ICE
MOEHNZND DL, RERCHEBEDE L TE
L7z, BREYTRLEREENSE VDT X
51T, DWThrT 28, VI¥R2HE Px
HAEI18H, rIEOILISHETHT-.

Table 0 iICEAHINAEFEREMRT I FTT
U—plIC e LR 2RT. Table 9 & [EiEIZ,
FAEL=EROBENRIEHOLHNZ N D DIIHE
MELUTEE LR BAEDTIE, =5VENE
LTOFIBADEY, #)Na (106 4) KU 01 X
FXF Q6 #) OEREENEN .

2-3. EARURESLA GM {E9mHZE - RO
FNTI)—DORBEOFHM  Table 11 [TikaEdE
ERICET2ERONEZTY. EEEERTOME
RABINENEREMI, 13214, <k 16 #,
FHERI2HBETH B (Table 9 BRAED B EES
B), 41xTR, MMy > RERCETSE
ﬁﬁ§§%§< 5 ﬁ:, 8,16,20,24,27) jblf‘r‘é‘iji\/'ﬁs/f ‘L\
QI BEIZETAHOA3 4, 0L FEyIo—2
BECET 2 OMN 248D THo/~, M LT
i, 57U CEERBICETABEHRIEDEL
1 H2BITETHof, FHRXRTR, TAIFY
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Table 6. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Crops

& Countries)

)45 Categories fi) Crops (&7t Total) B8 g - BRE Counies (A TotaD
HEERESR 7, TELYZTHSY, 45T, 4%, A4 120 KE, hFy, #EHE 7R, By, AN
Nutraceuticals FIEA by, FV—F, ALY, ATY 12, ARSI, YIPTIETY, 128,

F, FywdN, LV, I%, JLF, ¥ F—-X hSUF, GE B% FEH BHF 014
VA E, HRIFE, PrHA1E, F1X
F44, rEOIY, BYN FER =
>Uy, by, XoNNF, FTolika, U
v, LR, yOARFXF, YrFvRY
oy, F283, FIIIVS, NVFFRPY
HS5, RFazZ7F, 3¥varsy, LoFau
(34)
BgODyF> FRTINT T, 13, FFLE, $yTq| 65 KA, hFY, AFIT, TFZR, BAY,
Oral vaccines £, Dy HA4E, FyEDIL, Rh, FH AFYT, ARA >, AT z—~F >, OT7F,
Npa, ZrPr, NYAYLar, VIX, 1R, F—XFr3UT, BE, B8, FE
O XFRF, FN3, IvYary (14 A& (15)
BHESE 7, 4Fd, A%, FA4X, LFR, F)Na| 25 | KEH FE, HE 3)
Edible curatives 6)
U oF HIER A%, FN3 Q) 36 |KE, HFF, 1FVTF, AT, OVT,
Vaccine antigens my7Uh, AR, XbhFA BE FE
B 1D
PURIESE rEDaL, b, UERIY, POAXF| 36 [ KE AFY, Fa-N, ®E B1Y, 7
Therapeutic antibodies | X3, #/N\3, EAYUHRITY (6) P, NF—, AF)T, Fe, ARA
o NYHY—, 45y, F—ABM)T, &
®H, E HF 16
BRE AR, TINASY, TZRY, FFLF, 76 | RE, hFS, TSV, EE TIX, K
Curatives YIURAE, V¥ HA4E, F1X, bUEDO AW, PARZR, 4%U7, 74235~
v, bR, ZUVY, SykEA, VIR, R, o¥F, INFr, 1X31), BE F
OyFs - FAVRITRA, OFRIY, T, H B4i& (15
YDV, YIRALT A VRIS H,
SO RXFXF, ATIVFT - LVT1, B
—d, BEUNFTLY, FND, ZFFY
Y, EAVUFRTr, XSRZF, R IN
TF I A (26)
T - BE A%, FALE, UvHA4E, bFoEDaL, | 15 |[KE AT, TAAICE, RE HE O
Diagnostic agents & a4 XF X+, N3 (6)
reagents
BiERk A%, hS5>F, DyHAE, ANIF, | 40 KB, AFY, ARA, B3, 1RSI
Phytoremediation N, v UNA, aqsRFXF, 80, W, A YR, BE, &% FE, Hx 10)

FER, LDV, RFa2TF, NE/RIT
¥, R7F, vU—d—)VK, ¥, LTV
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) .

SFUAEBEICET A BEHRARD L 4 059
Tholz KEMELTRADT /A RE BHD
F, FhHOFIAR, TAZFHFIORTE

TEHCFORRD) OFBEMNEDEZL 4
fE, 21,25,30,40,41,48,54.68,69,76.90,9395) DN T L WDIEX I T
1) 3 13 7215783000 6 g o

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

X4y Categories
@ Comtries | g (oo | REERVLE THER | o | Dignoic | mmsr | o
Nutraceuticals Or'al curatives Vagcine antibodies Curatives| agents & |Phytoremediation| Total
vaccines antigens reagents
#E USA 26 14 1 16 8 21 4 7 97
F1)% Canada 1 1 3 2 2 4 1 14
AF 3 Mexico 2 2
F2—/\ Cuba 1 1
7% 2)) Brazil 1 1
#E UK 4 5 3 12
7% > A France 1 1 3 5
K Germany 13 1 3 3 20
F—Z hU 7 Austria 2 2
% >4 Holland 5 5
IV — Belgium 1 1
TA AT >R Iceland 2 1 3
4 Z VU7 Italy 1 1 1 1 4
F 1) >+ Greece 1 1
ANA > Spain 4 1 2 1 2 10
74 22 > F Finland 1 1
AT x5 Sweden 1 1
O3 7 Russia 1 1 1 3
N7 ) — Hungary 1 1
kL3 Turkey } 1 1
3)V¥ > Jordan 1 1
AR5 L) Israel 1 2 1 4
-1 Z 2 Iran 1 1
FOIPTSEY 1 1
Saudi Arabia
S?u?th‘#rijga 3 3
1 > K India 1 2 1 1 5
~N b 74 Vietnam 1 1
T Kastata | 2 ! 3
[ South Korea 4 5 3 3 4 1 20
A Taiwan 1 3 1 5
1 [E China 20 12 1 2 2 10 2 7 56
H7s Japan 49 20 23 3 2 21 5 19 | 142
& 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)

{F 4 Countries 2006 £ 2007 £ 2008 £ 2009 £ 2010 4 & &t Total
¥E USA 24 12 28 15 18 97
J15-% Canada 1 3 3 2 5 14
AF 11 Mexico 2 2
F 2—/\ Cuba 1 1
75 ¥)b Brazil 1 1
#E UK 3 1 2 2 4 12
7 5 > A France 2 2 1 5
K~ Germany 7 4 4 2 3 20
F— A b1 7 Austria 2 2
5 >4 Holland 4 1 5
~)LF — Belgium 1 1
F7A R Z >R Iceland 3 3
A&7 ltaly 1 2 1 4
*1 4 Greece 1 1
Z A . Spain 1 2 1 3 3 10
7+ 2% > K Finland 1 1
Az —F > Sweden 1 1
137 Russia 1 2 3
N\ >/ 1) — Hungary 1 1
hJL 2 Turkey 1 1
)& > Jordan 1 1
4 X Z 1)L Israel 2 2 4
1% > Iran 1 1
HPF7 Y7 Saudi Arabia 1 1
B 7 7 U} South Africa 2 1 3
- > K India 4 1 5
~ b F L Vietnam 1 1
F—A k317 Australia 2 1 3
# [ South Korea 3 2 3 8 4 20
B¥ Taiwan 2 2 1 5
fE China 16 10 5 - 10 15 56
HZ Japan 33 19 16 29 45 142
£t 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} .

IFRUN-ZhOY )= dF X EEETRE JU—&LlZk.
DEINTORERETDHOTERNA, O Table 2 KROT I FURKETHHERONEZ
ATHRDEEOBHET OO OHERROTEAT &Y. ROV F L TOERBPNEZNDE, LI



640 Vol. 132 (2012)

Table 9. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Edi-
ble Crops)

K4+ Categories
~ S =hs
FCons | s, 055 BRER " TIHRER | e ramose | mmel | st
Nutraceuticals| Oral curatives Vac_:cine antibgg‘ile;c Curatives| agents & |Phytoremediation| Total
vaccines antigens reagents
7 < Flax 4 1 5
TELZTHTY 1 1
Abyssinian mustard
FIN7 77 7 Alfalfa 3 3
- I Strawberry 2 7 . 9
- & Rice 21 10 10 1 2 3 4 51
IINH T 1 1
Chinese licorice
L2 K77 Pea 1 1
AT ST Y 1 1
Chinese violet cress
7 LF Barley 1 . 1 1 3
# 1) —77 Olive 2 2
A1 2 Orange 1
dh 1 1 2
Indian mustard
ZF 4 w P\ Cassava 1 1
77 1Y) > Water cress 1 1
% Sesame 3 3
2 /5% Wheat 3 3
Sgeétz:)rta%to 1 1 1 3
H# b Sugar cane 1 1
2+ J1 & Potato 3 9 3 2 1 18
44 X Soybean 10 3 1 14
J- >4 Sugar beet 1 . 1
rF7ED I3 Corn 6 4 3 1 1 15
~< b Tomato 16 8 2 2 28
FHNT 2 1 |
Lycium barbarum )
-+ 4% 2 Rapeseed 12 1 13
=¥ Carrot 1 3 3 7
INY 154 32 Radish 1 1
E< 71 Sunflower 2 2
AN Safflower 2 2
#45 Grain 2 2
HERVEY Oilseed crop 2 2
Z vt Peanut 1 1 2
1) > Apple 1 1
L& X Lettuce 7 11 3 1 22
a5 FAYRI P2 1 1
Rhodiola sachalinensis|
/gt Subtotal 109 52 24 1 S 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 43 Categories
®O w | TOF> EL T
#E#) Crops manas (vo7> | BAER g Thﬁeﬁﬁﬁc Vg | Diagnostic | HEW{L | £F
Nutraceuticals| Oral curatives Vaccine antibodies Curatives| agents & |Phytoremediation| Total
vaccines antigens reagents
Y73 74 Lemna 3 1
#1)N ./ F Birch 1
3 Opium poppy 1 !
AT B g 5 2
Artemisia annua
HJORALT - ]
ARNTSH 1 1
Saussurea involucrata
3\ Lawny grass 1 1
Ty NA 1 1
Yeddo hawthorn ;
oA XFXF
Thale cress 8 3 1 2 3 9 26
33w iRyl Lily 1 1
Swertia mussotii
¥ —d# Liverwort 3 3
TUNFTL 2 2
Coptis japonica
FINT(TAIVARD
% —4¢s) Tobacco 9 9 1 24 22 29 3 9 106
(Including viral vector) |
2)0v A de b 4 i 1
Barrel medic
kL =7 Torenia 1 1
ZFFID 5 5
Madagascar periwinkle
NVFFP<H T | I
Bittercress
LAYV YT RITY i 1 5
Physcomitrella patens
RF 2 =7 Petunia 1 2 3
AEJ RITF 1 1
Athyrium yokoscense
~F R 27 Belladonna 2 2
w75 Poplar 1 1
IFITNTF T A Tarwi 1 1
1) —d—)L K Marigold 1 1
Ivasy 2 1
Lotus corniculatus 3
H 3 Ditch reed 1 1
L >3 a7 Forsythia 3 3
L >4V v Astragalus 1 1
Y (TAINAND
& —4%1) Plant (In- 17 7 1 11 b 14 6 8 69
cluding viral vector)
/NE} Subtotal 43 20 2 35 32 62 12 37 243
&5 BE+EER .
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)
&% Crop 4 BEW) « HEE Products - Function BRE Country ICHR Reference
FEIZTHI IA ORI I UEE (EPA, 20:50-3) J3F % Canada 6
Abyssinian mustard Eicosapentaenoic acid
-1 ¥ Strawberry 2SS (REEMEEY NI H) H# Japan 7
Miraculine (taste-modifying protein)
- > Rice B MU 7 b7 7 > High tryptophan A 4= Japan 8, 16, 20, 24, 27
- > Rice ZR{REM Seconday metabolites B4 Japan 9
-7 % Rice B3 IL 7 A QIO High coenzyme Q10 HZ Japan 10, 11, 22
- % Rice B-arry =y (PHIEFRD) H 4 Japan 12
f-conglycinin (reducing neutral fat)
- % Rice Sk BN Increasing iron content [ China 13
- 3 Rice KTV & N8 (16kDa) w4 Az Japan 14
Reducing rice allergic protein (16 kDa)
- % Rice U 2 O ERPF R H 7 Japan 15
Enhanced bioavailability of phosphorus
- % Rice %, WS, —aF 7 ISEEEM #iE China 17
Increasing iron, zinc and nicotianamine contents
- 3 Rice B7 I0—2X (¥ High amylose (non-digestible) 1 China 18, 19
- % Rice H a5 )4 K Carotenoid ANRA 2, RAW 21
Spain, Germany
- % Rice BBEEI A BEDOLR & South Korea 23
Increasing minor metal ions concentration
-1 3 Rice AT (d—-LFr512R) KE, PE 25
S-carotene (Golden rice) USA, China
-1 % Rice GABA & &8Il Increasing GABA content HZ Japan 26
-1 % Rice, etc. VB, OZTxorE B Japan 28
Pinolenic acid, coniferonic acid
TFT oA MY IA YR T, ROYRCFIUE, Rada R~ Germany 29
Chinese violet cress F4 L B Eicosapentaenoic acid (EPA), docosapen-
taenoic acid (DPA), docosahexaenoic acid (DHA)
L >3 Orange B-AUFEREM, FH T4 NEBOET A > Spain 30
Increasing f-carotene content, reducing xanthophyll
content
#1537 Indian mustard y-U J L 2B y-linolenic acid (GLA) 1R, XE 31
. India, USA
F - »H)\ Cassava ST OB, FNIEEDEM KE USA 32
Low cyanide, increasing protein content
27 LY % Water cress, efc. E¥3X>C L-PRINEE) SEENM KE USA 33
Increasing vitamin C (L-ascorbic acid) content
=% Sesame AF ALY &7 F > Methylated lignan H:#4 Japan 34
1 5F Wheat B7In—2Z (570%, EHEEETS ) F—ZbFVT, ¥EE 35
High amylose (non-digestible) Australia, UK
5% Wheat N-FEFNT NIV I FEE FLav3z o7y R~ >Y Germany 36
B> (7N 1F ) N-acetylglucosamine derivative,
glucosaminoglucan (hyaluronan)
125F Wheat 247 )& F > Polysaccharide alternan B Germany 37
B & Sweet potato 10KD - > 10KD Zein $1[F China 38
# k73 Sugar cane 1YYy o—X ((EHEE) F—=ZbhSU7 39
Isomaltulose (alternative sweetner) Australia
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Spain, Germany

Table 11. (Continued)
{4 Crop HEEY) - $%KE Products - Function BEZFE Country SCER Reference
¥ ¥} & Potato FhhoF/)AR, TAIFTIF *E UK 40
Keto-carotenoid, astaxanthin
% 3 & Potato B-73 115 & BN Increasing S-carotene content JKE USA 41
24 771 & Potato 1) > OEFNFIBEE A& Taiwan 42
Enhanced bioavailability of phosphorus
3 O X JF X7 Thale-cress UANA — B (LAXRT bu—)VEERK) HifE China 43
_ Cis-piceid (resveratrol glycoside)
3 - X F X7 Thale-cress E# 3 > E4&#Eh1 Increasing vitamin E content 1 China 44, 45
304 X F X Thale-cress | fSHEEFE AR DI Regulation of fatty acid composition #[E South Korea 46
> 0-f XJ XF Thale-cress TavSYEBYSFy (IUTF) B Japan 47
Furofuran-type lignan (sesame lignans)
o5 wiRoal Lily hoF/4 %, FhhoF/AR A2 Japan 48
Carotenoid, keto-carotenoid
44 X Soybean & U7 b7 7 > High tryptophan HZ Japan 49
44 X Soybean & o b 777 x O—)l High a-tocopherol 3E USA 50
4 X Soybean EEWmT I JBEBRY NI HE (SCMRP) H§i[E China 51
High-sulfur-containing amino acid storage protein
&4 X Soybean BETEHBEROKE JE UsA 52
Improving seed fatty acid composition
4+ X Soybean 75K 1 FEREE (> 7z o—)VEEAE H# Japan 53
Improving flavonoid composition
(Increasing kaempferol glycoside)
4 X Soybean B 05 48N Increasing f-carotene 3E USA 54
54 X Soybean w-3 [ERFEEEmM, T IPRIST B XE UsA 55
Increasing w-3 fatty acid, eicosapentaenoic acid (EPA)
& X% Soybean, efc. SIEFBFIEE (PUFAs, o) /LB 257 Y B Japan 56, 57
REE, TAI29RIYIVES
Poly unsaturated fatty acids (PUFAs, o-linoleic acid,
stearidonic acid, eicosapentaenoic acid, efc.)
4 I\ Tobacco 1) 7 F R Isoflavone HE USA 58
& )N Tobacco & LY L Q10 High coenzyme Q10 HZ Japan 59
#7321 Tobacco JNZaF CRUON-Z OV /N aF oSBET E USA 60
Reducing nornicotine and N’-nitrosonornicotine (NNN)
4 731 Tobacco h LA & BN Increasing threonine #H#E UK 61
4 )\ Tobacco ooy EEE B Increasing chlorogenic acid d1E China 62
01 A g e 7 5\ -3-4— )\ & B Flavane-3-ol synthesis 3¥E USA 63
Barrel Medic, efc.
5241 % Sugar beet, efc. 7354 kA1) T8 Fructooligo-sugar H2< Japan 64
roEa3 Comn 19 % tX 22 kDa ¥-17 2 EHD, ‘)9‘/\, NIT T, KE USA 65
FANSGFE Y, FANRSFX B, JIVF I BEOEMN
Reducing 19 and 22 kDa zein, Increasing lysine, tryp-
tophane, asparagine, asparaginic acid, glutamic acid
rET a3 Corn &7 I 00— X (EWN{kiE) High amylose (non-digestible) thE China 66, 67
~rED a3 Corn pg-hnF, EF3C IEEEm ANRA >, R4 68
Increasing S-carotene, vitamin C, folic acid Spain, Germany
ryEDIY Comn F7 Y F S EMM Increasing zeaxanthin ARA 2, B4 69
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Table 11.  (Continued)
{Ed Crop A EEW - HEgE Products - Function BIFE Country SCiEk Reference
;= b Tomato 7 x /=)t EYE B 75 > X France 70
Increasing phenolic compounds
k< k Tomato BEEY S JEERBIEM, vy X CERSEEM HZ Japan 71
Increasing free amino acid content, increasing glutamic
acid content
~< k Tomato 250V CGREEMEBIEY > NXIH) HZ Japan 72-75, 77-82
Miraculine (taste-modifying protein)
b=+ Tomato T A FH o F > Astaxanthine #£[E South Korea 76
< M Tomato, efc. 2509 GREGHREY NI H) H# Japan 83
Miraculine (taste-modifying protein)
k< R4 Tomato, efc. TV ZIAL T SR J 1 K Prenylated flavonoids HZ Japan 84, 85
F % % Rapeseed AN =R (LARS hO— L EREE) R Germany 86
Cis-piceid (resveratrol glycoside)
F# 3 Rapeseed BERAES AR D #i4H Regulation of fatty acid composition SKE USA 87
7% % Rapeseed & L1 > B High oleic acid HEF China 88
F& 3R (H./—F) Canola U > O E4RNF] & E N HE, KE 89
Enhanced bioavailability of phosphorus China, USA
% % Rapeseed 7 A& F4 >F > Astaxanthine H# Japan 90
7% & Rapeseed 73‘}/ ;% B;%%‘ 28, ZMEFEFEHEEERET, HE China 91
] 3
Increasing oleic acid, reducing polyunsaturated fatty
acid contents, eliminating erucic acid
7% & Rapeseed, efc. FERABE AR O H14 Regulation of fatty acid composition -1 Germany 92
& %% Rapeseed, efc. FhAOF /4R (FRYFHF %) HZ Japan 93, 95
Keto-carotenoid (astaxanthine, erc.)
J % % Rapeseed, etc. TRYFYF s, p-HUIF > Astaxanthine, f-carotene A7 Japan 94
— ¥ Carrot ﬁ}b&'jl;ﬁiié}m Increasing calcium content SkE USA 96
w1t Peanut FVIVE & NI EDOBRE ¥E USA 97
Eliminating allergic proteins
Y > Apple PANA =R (LART b O—)VEEEK) K- Germany 98
Cis-piceid (resveratrol glycoside)
L% A Lettuce 1V BB Increasing calcium content JE USA 99
L& X Lettuce 57U (REEERESY > NNDH) H7 Japan 100
Miraculine (taste-modifying protein)
L & R4 Lettuce, efc. HFZRFA 2 (£ 7 5HK>) Genistein (isoflavone) thE China 101
L& 2% (FERE) b 217 x r—)LEB#EM Increasing tocopherol H# Japan 102
Lettuce (plastid), efc. .
L > 37 Forsythia 1 3 - Sesamin A7 Japan 103
L 2% 3 77 Forsythia OIS EYS T (U TF) Bz Japan 104, 105
Furofuran-type lignan (sesame lignans)
#45 Grain gé;j\)}) HEE (HeEmE, ®ERE 7IBE JKE USA 106
i
Protein modification (improving digestion, fortifing
nutrition, increasing amino acid contents)
B F1EY Oilseed crop | BSHFAIFNfENSEE Long chain unsaturated fatty acid FE UK 107
TR {EY Oil crop 7 Z 3% R >-E Arachidonic acid SKE UsA 108
Y (325 Plant (grain) E RSB Increasing nitrogen content Sk USA 109
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Table 11. (Continued)

{E4 Crop HpEY) - #EE Products - Function BIFE Country SCHR Reference

4 Plant i Emn, IEREERERE K ¥ Germany 110
Increasing oil content, modifing fatty acid composition

ig4#) Plant ANFYFIY N-FEFATNIFIY, N-TEF B2 Japan 111
WAV aH I -6-1 > E) Hexosamine (N-acetyl-
glucosamine, N-acetylglucosamine-6-phosphate)

4 Plant LR IR0 S 1B Poly unsaturated fatty acids (PUFAs) K- Germany 112

&4 Plant 7 b1} > Hyaluronan R~ Germany 113

¥4 Plant EBYETHEMERS (FoFRVE, TAI39RHT K- Germany 114
) Long-chain polyunsaturated fatty acid (arachi-

) donic acid, eicosapentaenoic acid)

&%) Plant b 217 x 1—)b Tocopherol & [F South Korea 115

¥y Plant A5 F U K @ Stearidonic acid XE USA 116

) Plant ¥ # 3 > E Vitamin E i [E China 117

¥4 Plant (F) s fEhsig. Mgy OB I HRE FE China 118
Increasing/modifing (un) saturated fatty acids/oil metabolites

HE4) Plant ¥4 2 B Vitamin E f1E China 119, 121, 126

}EH) Plant E# I > E Vitamin E SKE USA 120

HE#) Plant 257 CEEEEM, r-U /L BREEED SKE USA 122

Increasing stearic acid, increasing y-linolenic acid
4 Plant W e, o N-Z 2 FILT I /B EEM SKE USA 123
Increasing free ¢-, a-N-acetylamino acid content
149 Plant SET 3 B EEm KE, YUV TIET 124
Increasing branched-chain amino acid USA, Saudi Arabia
¥4 Plant RS RRIE R A 25 I)V Israel 125
Very-long-chain polyunsaturated fatty acids

114, 1310, PyH1EIH, FIH8HT
»5 (Table 9 RAEMHESSR). LIYRIT
YERBRIIVFOCEHTZ2DONEHE L 8
e, 182185190 4 I AL ST F AT EHDN
BbH5< 8, 3218510 Iy i Fi3 B BFRY
DFORBETELONEDLEL 4B TH>
o, REREUEEY - 8RR > 7V T oA
)LX ‘:ggﬁ’é %) @ﬁi%%; < 11 ﬁ:’ 132,133,135,140,141,144,
145,150,152,156,181) ] b)"@ | 1/ »‘5 }\ :“: :‘/ ‘/ E “‘j' ‘7“3: W
]\ (CTB) K’_Eg*g‘%) :6 @fﬁ 10 ﬁ;l32,l33.135—140,163,!79)"Cv’
FOHBES FPRBIBMI ROV ST 7T
CEDBBLACTBOFVaNnNy RREHEL
TOFERAITH .

 Table B AAERECHETIBERONEEL R
T, BREETOERAMANZHNDIR, 1+ 10,
AFTTHTHS (Table 9 BREDHIESSHT).
A REAXEEBIRICETIDONEDHEL 3

H203.205200 7 A FITIETHF 6 HFRE N7 T«
REDF EESIRETEEOTH D /7.

Table 4 I2T7 7 F U RBICBETHERONE 2.
RY. UOFORRIMEREBROFERAEENET
5%, GM EHOIEHNES 27 NI OERER
2% < fERVEY) 36t 24 PO B NI TH S
(Table 10 e R FIEMRIEFSR). £y N O
3, HRAERTFREASN GMEHT 1 IV
DB L DY NV BOEESE (BHOEIHE
WA N AEBREIED E T IVADBRREITHEY,
HZ Y N BPIEHOENTEEINS. #EY
B3R5 LH GMEMTHRLITHEL, #GM
EHHHNWSS) BRI TWEEY, ki
24 {¢¢;’ 1 2 {41222,231—233,236,239,243—245,247,249,251) Li GM ﬁ
ML INWAREZEETHD. ZO GMEYTA
WA K BHEBR Y NV EBEER, BBICEAL
GM W TOEE TRV, BEIBETNHL
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Table 12. Summary of Genetically Modified Plants for Human and Livestock Health and Phytoremediation from 2006 to 2010 (Qral
Vaccines)

{E%) Crop ) HEEEY - #EE Products « Function B3 E Country 3Lk Reference
ZIvT 7 V77 Alfalfa M) LATALNAEESY NI E £ Taiwan 127
SigmaC Avian reovirus oC protein
FINZ 7 )77 Alfalfa | Mannheimia haemolytica Al (77 RS2 Y L = 774 Canada 128

EDRRE) GS0(SHME Ry VNI H
Calf pneumonic pasteurellosis Mannheimia haemolytica
A1GS60(54) outer membrane lipoprotein

FIT 77 7 Alfalfa I/ 3w A Eg9S-BegA3l Ba ¥ /508 ti[E China 129, 130
Echinococcus granulosus Eg95-EgA31 fusion protein
- & Rice Za—Fr v ANRETAINIBEY NI B Hi[E China 131
Newcasstle disease virus fusion glycoprotein
A % Rice AZTIWT T I NANIT NVF = HAI+ L H# Japan 132, 133, 135, 140

SEFEBY 71y b (CTB), CTB
Influenza virus hemagglutinin HA1-+cholera toxin B

subunit, CTB
- % Rice 1 LRAEL Y TEIMESY )37 & A (OspA) HE USA 134
Lyme disease Borrelia OspA proteins
4 % Rice aLShF2BYTazy b (CTB) H 7 Japan 136-139
Cholera toxin B subunit (CTB)
F 7 LF Barley MIAINIFIALIR -1 Germany 141
Avian Influenza virus HAl-m
¥+ /i1 % Potato D% ™71 )L A7 &7 F > Rotavirus subunit vaccine 1 [E China 142
¥ v /i1 € Potato ZUMNIDOLOF N -V EREY 7 F H# Japan 143
Chiken leucocytozoonosis vaccine
2 ¥ J74 £ Potato BREMERN U TVIF YA IILA (HPAD A< B Japan 144, 145, 150

TWF= (HA) RUEESY > /N7E (NP)
Highly pathogenic avian influenza virus (HPAD
hemagglutinin (HA) and nucleoprotein (NP)

¥ v 41 & Potato B BIFFH 1 )V ARMEHUR (HBsAg) Hepatitis B virus KE UsA 146-149

(HBYV) surface protein antigen (HBsAg)

&%) Plant BESHFELEERBE Y « > 7 U 7 (B EF FacG #1E China 151
Enterotoxigenic Escherichia coli fimbrial adhesin FaeG

&% Plant NUA TN FTANANTTF =2 (NAIVHA) F1E China 152

Avian influenza virus hemagglutinin

¥4 Plant THFHIET A VA (RHDV) 54 > /37 8 VP60 - > K India 153
Rabbit haemorrhagic disease virus structural protein
VP60

&4 Plant T A—=N— BRI LecA ¥ > IS0 8 KE USA 154

Amebiasis Entamoeba histolytica LecA protein
14 Plant BREREEEAEE (987P) BERBYNIH #F South Korea 155

Pig enterotoxigenic Escherichia coli (987P) fimbrial ter-
minal protein gene (FasG)

1% Plant MIAZTNI T TAL AT NF = (HA), # & South Korea 156
/15325 —¥ (NA)
Avian influenza virus hemagglutinin (HA), neuramini-
dase (NA)

HE4) Plant RAMET ST 3> 1 SEEY 7 E HEFD, JKE USA 157

R MEHEH NI ARBEV (LerV XV HE)
Plague (Yersinia pestis) fraction 1 outer capsular pro-
tein (antigen F1) F1, low-calcium response V (LerV or
V antigen)
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Table 12. (Continued)

{E4 Crop

HFEY) - B4EE Products - Function

BAZE Country

SCEk Reference

> - X+ XJ Thale-cress

A 2V ETA VR (CPV) VP2 7 2% 7 BHIEARTF R
(QL21) +p53 EERT 4 BHER A > (TD, 41 TS /)
Canine parvovirus (CPV) VP2 protein highly immuno-
genic peptide (21.21), 41-aminoacid long tetrameriza-
tion domain (TD) from the transcriptional factor p53

A A I Spain

158

4 N Tobacco

BEHOERBERNSESERERAT Oy
Enterohemorrhagic Escherichia coli inactivated Shiga
toxin type 2 A subunit

SKE USA

159

% N Tobacco

EOUEB v Y RTEA
Helicobacter pylori heat-shock protein A (HspA) protein

1[F China

160

4 )N Tobacco

7 MR A BN EE ApxIIA

Porcine pleuropneumonia bacterial exotoxin ApxIIA

23 South Korea

161

4 )\ Tobacco

ERET A VAFAT G VNIE
Rabies virus chimeric G protein

- > K India

162

4 )\ Tobacco

A5 M BY T2y b~ MEEFRETU AR 1
(HIV-1) gpdl BERAIBLA & > )S 27 E (CTB-MPR649-684)
Cholera toxin B subunit (CTB)-human immunodefi-
ciency virus 1 (HIV-1) membrane proximal (ec-
todomain) region of gp4l

KE USA

163

4 )\ Tobacco

75 BB - FRRREEEEE Y 1 )L A (PRRSY) SHE
¥y X7 E 5(GPS)

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

£i% Taiwan

164

& )\ 2148 Tobacco, etc.

B B REEHUR (HBsAg) + & FARBAREY 1
Z (HIV-1) RY LY b—7

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

TIUR, AFIT
France, Italy

165

r7ED Y Corn

Za—Fr v ANEIIINABES NI E
Newcastle disease virus fusion protein

AF 7 Mexico

166

ryEDOI Corn

KBEBAEBEERBY /12y b (LT-B)
Escherichia coli heat-labile holotoxin (LT) B subunit

KE USA

167, 168

byEDOS
Corn (sweet corn)

TEEYA VA (CSFV) ST 51 27051 > B2
Swine fever virus (CSFV) envelope glycoprotein E2

&1 China

169

k< k Tomato

b NEERe Y )X (HIV-1) ENV, GAG Y b —
7 +B BF& DA I AREHR

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

137 Russia

170

k<% k Tomato

o4& o4V A VP2, VP6
Rotavirus capsid proteins VP2, VP6

AJF 271 Mexico

171

k< I Tomato

~RZ +E F1-V H{E Plague F1-V antigen fusion protein

XE USA

172

k< ; Tomato

IFOYUA VAT (FROFK VPL
Enterovirus 71 (EV71) (hand-foot-and-mouth disease)
VP1 protein (coat protein)

& Taiwan

173

k< b Tomato

B BFF & T N X REHUR
Hepatitis B surface antigen (HBsAg)

1 [E China

174

k< b Tomato

IFZUTADS A NREY N7 EHF (MSP-1,
MSP-2, MSP-3) Malaria merozoite surface protein
(MSP-1, MSP-2, MSP-3)

% USA

175

k< b Tomato

BEHmEABE O157 : HT 1 »F3 >
Enterohemorrhagic Escherichia coli 0157 : H7 intimin

KE USA

176

< b1 Tomato, efc.

C BIFF47 1 )V A7 77 F > Hepatitis C virus vaccine

#1[# China

177

FHNya
Lycium barbarum L.

b ALY N ZHIV) AT S RY T E(CA)
Human immunodeficiency virus (HIV) capsid protein (CA)

d1f# China

178
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Table 12. (Continued)
1E% Crop £ EY) - $EE Products « Function BEFE Country 3Tk Reference
— ¥ Carrot JVIRFTBYTazy b (CTB) %[ South Korea 179
Cholera toxin B subunit (CTB)
Rl 2 -4 ENREREYAIR 1 HIV-1) 37447 Cp24| X7z —5 > Sweden 180
Carrot, efc. EONVE
Human immunodeficiency virus 1 (HIV-1) subtype C
p24 capsid protein
Tvasy MNIAINLZ T TTFHE H[H China 181
Lotus corniculatus L. Avian influenza vaccine antigen
L& A Lettuce TEYBRERUIF S FEEE 2 H) H7 Japan 182
Swine edema disease vaccine (Shiga toxin 2e, Stx2e)
L& Z Lettuce AEEBREBEEERZB Y12y b (LT-B) 8% South Korea 183
Escherichia coli heat-labile enterotoxin B subunit
L % R Lettuce BB UAINANITTINF=> (MV-H) F—ARSU7T 184
Measles virus hemagglutinin (MV-H) protein Australia
L% Z Lettuce fﬁﬁ%ﬁvﬁ?D(%%&MﬁkﬁﬁﬁiBﬁf B4 Japan 185-191
1y
Swine edema disease vaccine (enterohemorrhagic Es-
cherichia coli Shiga toxin 2e B subunit, Stx2eB)
L% 2% Lettuce, efc. SARS-Cov Z/N1 7 & 2 )N7E (S th[E China 192
SARS-CoV spike protein (S1)

SNTWBD, EREONEOE®RSE L. £
Y BETRLZVNORA >IN FIIF D
9 #1;222,22&229,234,236,240,248) 'C: 35 ) 7:

Table 15 KWHAERICEITI2BHONEEF
9. UIFIUHIREERIC, PUREEDMHERE
DOERAZENET S0, YNIDEREENEL
EHIEY 37 fFHp 22 fF2512602228D 8 N TH B
(Table 10 JERAEMRHIEEBR). Z0>5, U
JFHBEEFERIZ, GMEHT LI ADZINTA
@@g‘g %*[Jﬂg b 7‘:: %) @i)s‘ 4 #251,276,279,280) '('335 Z, &
EY - BETBRLZWORFEEDRERTHED
7 #254,255,258,260,261,265,288) *cs 35 o) t A 7:; 3’ ﬁ;f ,r 2]‘
FOBBERAPRODF oY EFAS IR
HBATBERT MY ARy bV AEEZH
HEE, HELLTOMAZENEEINTVE
2, EEYSFHRTH D780, ZOHEITHEL-.

Table 16 IR EEICETH2HEHONEZRT
g & FRRICHERELHHBEBOERZENE T
DI NIDOFERABEENSEL, EHEY 81 fH
29 f4:280281,302,321-346) 33 &7 )N 1T 3 % (Table 10 £ &
RIEMRIEFSR). 2035, UIF I HEER
FRIZ, GMEITANADINI~OBRREEFIHEL
7‘—: zé) @ 753‘ 7 {4;280,321,326,336,337,340,344) "(3 @ é . éb_ﬁ% °
BRESTY R DOEHIEY NI E (RNIVEY, B

R A—FaA1 Kizd) Tk, EEBEYNTSE
EETOEMARS CRRBY) £ED-D, A
ﬁ%ﬁiﬁﬁq é mt ﬁ:%&i 14 #292,29'5»298,303,304,317,350,351,
355,356,358,360) “CZZ) O , c: @ \5 -B 7 {4;295,296.298,317,350,355,360)
DRAREEL, EAEYERNEELRFETH- -
Table 17 IZ2H ¥ - HBICHET2BHONEZ
RY. EXFT) —TOEREESSWNERIZIT 2
33686 o XF X F 3,39 )N 3
363374379 = 35 % (Tables 9 and 10 {EM B &£ 5%
B)., 270213, GMEYMICEDEEIN
TeBER, FSIONVEREERDHE - HEELTHL
LHMZT TR, CMEHZFDOHDNLHE - 3
RELTHBETILIHE - BRI ZDODBE
WD Je, 36731331 | Z WX R 367 13, AEREBICY 1
AF L RFEBRRKBRFELZ EOBEARL
EMEN DD LEOBNENTIEST, TN5D
REICHERAREHOWE - BRETH 5. B, X
BRI TNFINT ) =V EONMBEELYE D
LANVEEZS =T 2204 XFXF, XHk374 &
375 BREMEEEERYE (POPs) KX 5EEE
B BT AF VB AEREREEE Y —
THINIEOME - BRTHS. TN SHIIBER
LIRBAE L 2 H15% - R TH 548, HEEBEL#(L
THEHMTREVWED, AhFdU—& LA



