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Figure 3. 7/ LMERESIOBEFRAIER LICZ —F T 4 X7 Z—DHEKX
(A) GFP/Neo® Bl FEAIZMEH L=~ #—, (B) Venus/Puro" B FEANIZHEH LI-~T &
. (C) TALEN ZEH L C=U FU 5/ LAOIERHEIE X 2~ T, RENDEE T A & HER
‘ﬁ"é NWEA LT 74 ~—DOENEFT 27T,
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Lane 1: R1 primer

TA TT GATTACTA

CTAT TAAT TAAICACAG AG ACCATAGATCACAG TTG AATTAT TTATTGTG

Vector Pacl Genome )

GFP/NecvR construct N | SI f‘l[

VAL 7~ 7 \ ‘=’ \\1‘1 AR AR A
Clone no.3 OOV Y e IV :ij/\ x’rL' Uy a‘Lii.”.JM‘VJ‘

M1M21 23 4 5 .
Lane 2: F2 primer
10 20 30 40 50 60 70
GT (CGTATTIACCGCCATG CATACTAG TJACAG AG GGG A\TACT GCTGTGTGAGCTCATG TACATC

g

Vector Spel Genome
- GFP/NeoR cons ruct il 3
TN VOV VAN /r\/\ /\«x ) \/\J\/ /\ﬂl w\ \ '\p {/\Jﬁ(ﬂ

Lane 3: R3 primer

50

10 20 30 40 60 70
ACACAG AG ACCATAGATCACAGTTG AATTATTTATIG

GGAT TGIACT(GAG AGTGCACCAT|T TAATT
Genome- Vector  pgcl Genome
Il:ane ;’ ;;2;} GFP/NeoR mVenus/Puro® ¢ nstruct ) e
ane 2, N il 1\ LA
éonmua ~L R0 o0 .J\z/\ /] ‘ML& A /MLL & / \ \ VAN
enome-
Lane 3, F1/R3
/ } mVenus/Puro®r

Lane 4, F3/R2 X .
Lane 5, 185 rRNA COnstruct Lane 4: F3 primer
70 80 90 100 11

(positive control)
TCGGGAAGCGTGGCGCTTTCTCATAGCTCACGC TG TAG GTYACTA

Vector Xbal Genom

m 3 mVenus/Puro® constrict .
T e

Figure 4. GFP/Neo® & Venus/Puro® & {5 ¥ HZAIECSI~E A LIERL L 7= A T RHIARR (clone3 &) O
V=l v TIRATRE R
B TEADEAELS AL OFLF & 3 5 72 OICHEIE S 72 PCR 4 (lanel~4) D —7r
VT BT o 72, Lanel, F1/R1 75 A ~—; lane2, F2/R2 7*J A ~—; lane3, F1/R3 77 A < —;
lane4, F3/R2 7*J A ~—; lane5, I8 TRNA =2 ha— L7 T A v—
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Figure 5. GFP/Neo® & Venus/Puro® & {5 ¥ & HEAIELSI ~E A L 7= #Ila O NEME G FREEO Lk
GFP/Neo" 238 A LIERK L 72 R TR R O T n BN & | GFP/Neo® & Venus/Puro® % A L1E

i L 7e~7 e B aR O NEMEE R T RELEL U 7V ¥ A A PCRIZTHIE L, BRI L LHEgE

L7, (A) Loc425933 Xix (B) Axinl DEITFHERHABOENLEZY 77 LU RAZHEE LT,
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Figure 6. €% DT40 #fd (GFP,Neo® & Venus,Puro®) @ 3C fiftf
B AR R OVR £ DT40 #lifa (clone no. 3) X 0 iR L7=4 7 . DNA % Bglll & O BamH]
TWTA{EL., 74 7 —3 a Y RIG L7z DNA 28T, 3C T 21T o 7. 7 > 0 —Be3ici3, (A)
MRE anchor (26233), (B) -9DHS anchor (37000), (C) CpG island anchor (45000), (D) « D anchor
(50200), (E) «aAanchor (54000) #4274V —RF T ~—LTm—T %M L7,
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Figure 7. « 7 B BV BInt 7 7 A F—H® CpG Island search R
a7 BEVBGETFI TAZ—DTF Y UHEEE CpG T A T v Rk E RS,
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| 1:475bp |

2:313bp

3:363bp

|

Figure 8. « 7R E VBT 7 AF — RIRICMET 5 CpG 71 7 RiElEkd DNA A F/U L% kR
H 272002 F LR T T 1 ~— DS

TI7A4~—ky b1l 437bp), FT7A~=—ty 2 B13bp), T ~¥—F> ;3 (363 bp)
DONLE L FeS 27T
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(A)

NO. |primer®  |primerB25(5’ -3") BIEED

ul 1 CpGisletlF |GGATAGAAATATTAGGGTTGGTTG 475b
TaKaRa EpiTaqg HS (5U/ul) 0.25 CpGislet1R |ATCCTAACAACCCCTCCCC P
10 X EpiTaq PCR buffer 5 2 CpGislet2F |YGGGAGTTTGGGGATAGTAGTA 313b
MgCl, (25mM) 5 CpGislet2R |[AAACACCAACCCCATCAAC P
dNTP mixture (2.5mM) 6 3 CpGislet3F |GTTGATGGGGTTGGTGTT 363bp
primer F (50uM) 0.25 CpGislet3R | CTACACTTCAAACACRACTACACTAC
primer R (50uM) 0.25
DNA (10ng/ul) 5 94°C 55°C 12°C
MQ 28.95 30sec 30sec 30sec

50 30cycle

(B) (C)

pu—
——
R
—
—
—
et

WP HO—RSF)IL R %7 HO—ZS )L

M: 100 bp ¥—H— i M: 100 bp T—H—

1: 475 bp 1: 475 bp

2: 313 bp YL 2: 313 bp YIUHL
3: 363 bp 3: 363 bp

Figure 9. /NA ¥ L7 7 A MABEFEZ S/ L DNA % $57IC PCR £21T - 7o fE R

(A) AP 774 b PCR LKA

(B) DT40 #ifatk & (C) LMH Mgk L VG oh7=5 / L DNA 288 PCR 217> 727 A1
— AEXIKEIN
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LMH-1

Figure 11. LMH MR NSA PNV T 7 A4 b —Fr o v THEE
B AFMEr byr ;B EATFHEY v
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Raw read
(18.2M pair reads
10,906,222,800 bases— 29X)

_ T - Papaya Papaya
I Genome LB Transgene RB Genome

- ’
- - ’

P - ?

_ P ,
.-~ 19 base -

TCAGTGTTGAATGAGATAG

De novo Assemble
(Mapped + pair reads)
411,911 Contigs

267,082,851 bases

Reference (Sunup)
Mapping

49.84% Mapped
50.16% Unmapped

Contigs

1 contig (100% match)
NODE_446121
(1,740 bp)

U 1 v
/ \ \\
)/ 1-836 ' 837-1740 \
/ ' \

l Transgene I RB Papaya Genome ]

Reference (Sunup)

1 super contig (99%match)
Supercontig16
2,899,247 bp
(GenBank access. No.
DS981536.1)

Figure 13. Ti X7 #—® Right-border (RB) Ei5lI%&de 19bp 27 v —IZA LT, K>
=YY T T s 0 bR I BLE R AT LT R
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Raw read
(18.2M pair reads
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Papaya

Papaya
LB Transgene RB Genome

Genome

N hEN

\\ ~o -
+. 19 base ~--.
TGTTTACACCACAATAT

Reference (Sunup)
Mapping

49.84% Mapped
50.16% Unmapped

De novo Assemble
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411,911 Contigs
267,082,851 bases

— Contigs
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reads

1 Read Hit
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’ I' \
1 \
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Y
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Raw read
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v 1
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EUANBTELTERY LI, ZDOHEMBEARDIKPCSEDENR. REIDI-ODBZFEZELEHTLEHLD
[New plant breeding techniqgues: State—of-the—art and prospects for commercial development, the
European Commission’ s Joint Research Center (JRC)-Institute for Prospective Technological Studies
(IPTS) and JRC-Institute for Health and Consumer Prospection (IHCP), 20114F]

(@)Zinc finger nuclease technology (ZFNs) 4/ L#RE (ANIXHILT7—EICKAHIEEEIDHRE)
@)0ligonucleotide directed mutagenesis (ODM) 4/ LfREIZEDFHIEEFR I DEA
@)Cisgenesis & Intragenesis FIE Bz FRIBAIEEREARELFDAHDEA
Cisgenesis  ZEHE—3—:4—=A—A—5+[EL
Intragenesis FAE—43—4—=Sr—3—ZF%FXH
@RNA-dependent DNA methylation (RdADM) TE#4 / L#REE (DNAD AF JLILIREED A D E L)
(5)Grafting on GM rootstock FRIEZ KZRWV-EE K
BReverse Breeding Biggh CHIZEETFEREA. LOLERLIzGERICITHBZEETFALEL
(DAgro—infiltration (agro-infiltration “sensu stricto”, agro=inoculation, floral dip)
agro-infiltration “sensu stricto” (AR R TRHATRIICIEIBTEMEREEZE A
agro-inoculation {AHAREFAREIC DAL RFEZEA
e s
(@ Synthetic Genomics AL FE{K

*E:NBTZHAWNTHE SN -EYMRIED—ZICDLTIE, BREHCETIEH LM, B FHEEBEZEY
ELTOBHEBRALGENI EEBRITIRE
1. New Plant Breeding Techniques (NBT)?
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Utilization manner & objectives

For foods For cultivation
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Nutraceuticals Oral vaccines Edible curatives Vaccine antigens Phytoreme: diation

NBT "z FE- MR OBRNTER
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Industrial material
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Intragenesis
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Agro—infiltration
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Agro-—infiltratio \ Agro—inoculation
AT EE I0—5 LT 1vT
Synthetic genomics Floral dip
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x 1.

NBT #f%t - BRI (HAN ; 2014)

F2E B AREYVHES FEMFS (BRE) KE-oRP™ L (20148, B TIELLTOHIHNHE

BT0 @ 25

1%

CRISPR/CasV AT LEFIALIZA R DS ERETFHIE

o, B5 22 44
v

B&-BREPERDT. FETILKERE

NBT®D
NBT® SOA4XFXF AIXRIL7—E TALEN 2RV 044X F XFEEERFEO R B - KBRKBE. JSPS. KB XEE
NBT® 1% A RIZ#ELT=CRISPR/Casa>V ARSI+ DRE BA-HEMIIKEE. BEEMERG
NBT® e EDICBT3E RI VN ERB AT ORR BR-BEEVMERF. BETILX
NBTQ 13 HEGEREREFRALEART /LD AN ENRE BE-BEEVMERD
NBT@® 9:145:-{)—3;(-)—, 5 dsRNA-RFFRE A D EA LB —BIERNA H D BI S B-2#%. ﬁﬁé&g‘qﬁ;ﬁ\ EEX. T
NBT@ YR YURD Q&R -BIEENH T 2SVPERIZF D FRH L#EE BE-5F K. /\BEHESHAETE
NBT® &9 BEFERICKIMEGHREERFTORSE BAE-EMX
FIOAL 7L —avEER= FISH BRIRBRICESMFIER :
NBT@-1 14573 DEE~DES BX-ERX. EEXE
NBT@-1 A/33 ERNTL—FERAWVETZI ALY T4 — 23V EDNARIL—TyME BAR-#EEIX
petlce N AR sl R EPRE S O EI-H 1IN A TR ORI B&-ERF. kY
4733 (Nicotiana | Cucumber mosaic virus%"/ LA FEE #H# Z {@WY EZE A LV-CMVAR Y 4—F|
NBTQ@-2 benthamiana) AofElL BE-ERW. LmEXE
NBT@-2.7%| #/33(Nicotiana | VA INARYA—%MA LW-—BEREFRE CLIEMFAETY Fo |BR-TERAR. A—I o XROEHE
FURKR benthamiana) EERERENR VOFEERICRIZIRE Fa. LM1ELK
NBT@-3 O4XFrX+ VHERENERLE-7SERTOABEGREDEL BE-TFEXE

I 2014 D FFE TIENBT 144D S5 . DAgro-infiltrationH36{F THRE Z LY I

# 2. GM ¥ (BeEEHERM. RO U7 Fr, RAEEK, filkEE, U7 FUHR, 1HEEK)
HHge - BRRN (EWN ; 2014)
FR2E BAEPHRS FEYES (BE) XKE-2URP 4 (20148, ) TIEIL T ORIAHRE

W7 - BASE #4RE
WRERER 4% A FEERFAK-HSDH BEFERBALKEGERNILRICHE TS BALA = | BX-BHiSHE-£9H. &t
: T OEH RBib%¥
goosgy | YEALectuca | o o rF  OBBIATELARIZETD VLRI O—AERE | B&-HEA EELRG
sativa var. crispa)
gO957> LR BETERALSZE AVETSABEER 1o ER—vav0s Foomg |05 HEAE BIERE
BREX 1% RS ORERRT A RDLADRI s el
NBT@-1. fitkE| %733 (Nicotiana 2 5 ELo : X
s St HRAENRRS ORI IN-BEE MABHORH G R
NBT@-2, 77F| #s/3a(Nicotiana | DA ILARYA—%FH W-—BEREFREICEIEMIARD ) FUoEER | BA-"ERAR.A—120X
YHR benthamiana) BREN DOF U EERICRETEE ROEMEIo, LIELK
B
AR (Chlamydomonas X BEICLDTY(Picea abies) HEST WRVDEE BE-KERXERE. aHEX
reinhardtii)

EEEE NBTLESE

20145 DHETIE. FA-BEF LA -EEZH (BRAED) ICET20EMIE2013FEDREICHEKT L0740
(20134E - 174k, 20145 : 74, EFE =)
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# 3. NBT &t GMHEY : {ERI%E
532[E H A el s FAEMF S (BE) K& -7

o8

N

# (HW ; 2014)
715 (20148, B[ TOREFHER

tema\xs| e | weees | goosrs | smEx | voronm | suEx | oasx pse-stklEsselrzm] o
e 4 1 0 1 0 0 0 0 0 0 6
A4Fd 1 0 0 0 0 0 0 0 0 0 1
LEX 0 0 2 0 0 0 0 0 0 0 2
YR 1 0 0 0 0 0 0 0 0 0 1

SAARXFXF| 3 0 0 0 0 0 0 0 0 0 3
4/Xa 5 0 0 0 1 1 0 0 0 0 7
53 0 0 0 0 0 0 1 0 0 0 1
B 1 0 0 0 0 0 0 0 0 0 1
INEE 15 1 2 1 1 1 1 0 0 0 22

NBT: Eff 14 (204X FXF-4%/33)

BRAEDTIEA D RLZL. EDHTENBTNDERAFIAH L

A0 F182¢4 (NBT-IAEZE . NBT-D9F U in/R)

# 4. NBT #F5E - BAZRIL (MBS ; 2014)

International Association for Plant Biotechnology Congress 2014, Melbourne, Victoria, Australia, Aug. 10-15, 2014
NBT12{£M 5% . @Oligonucleotide directed mutagenesis (ODM): 74N EH % LY

X 53 | 1EY) | JERE I B - B FE RS
: e . : KAV &4 %) 7 : Leibniz-institute of Plant
NBT® AA L True—breeding targeted gene kno?k out |.n barley using designer TALE Genetics and Grop Plant Research (IPK),
nuclease in haploid cells . 2o o =
Institute of Biosciences and BioResources
- b ) . w . A —R 31 T&KE :Bundoora, La Trobe
NBTD. NBT® hn/—3 Genome editing in canola: ZFN mediated precision targeting Uriiversity, Dow AgroSoisnces
: i 1 o : o ; F—XRS51)T7&KE: VIC Australia, Dow
NBT@. NBT@ AL Precise trait engineering in wheat using EXZACT™ technoligy Aplie e e
NBT@.NBT® rHEOOY EXZACT™ Precision technology: engineering plant genome with ZFNs K& :Dow AgroSciences
e ey Sy ) H & : National Institute of Agrobiological
NBT® A% Site—directed mutanogenesis in rice bY a. colmbmatmn of gene targeting Siicriesliniversity of Tokashiria,
and marker elimination : : ;
Yokohama City University
NBT® v HAE Targeted gene insertion through genome editing K[E:JR. Simplot Company
®: i he i = ;
NBT® 1B KeyBase®: a targeted mutagenesis tec.hnology for the improvement of F5558 Keiione M. Wagsringen
crop species
NBT®@ AR S Recombinase—derected plant gene transfer f1[E : Chinese Academy of Sciences
#—RKFJ7 :Food Futures National
NBTZ-1 4733 (Nicotiana| Medium—chain fatty acid biosynthesis in plant leaf lipids: synthesis in Research Flagship, Graham Centre for
benthamiana) combination with high accumulation Agricultural Innovation, CSISRO Ecosystem
Sciences, GSIRO Plant Industry
NBT@-1, s44% | #7332 (Nicotiana| Improving the expression and activity of recombinant human epidermal | #—AZ~5'J7 :Monash University, Alfred
= benthamiana) growth factor in Nicotiana benthamiana Hospital
NBT@)-2 EM Gene expression in stably and transiently modified plants K4A*Y:lcon Genetics
NBT® &Y Development of engineered minichromosomes in plants k& : University of Missouri
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