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SUMMARY
(45 2°tR)

We developed transgenic plants and non-pathogenic E. coli strains, which were
manipulated to produce immune-suppressive antigens in an effort to develop
edible vaccine for the autoimmune diseases. Since the expressed protein antigens
were designed not to be functional, antigens can’t exert their native functions,
which may cause unexpected side effects other than antigen itself. Delivery of
these antigens by feeding can specifically induce regulatory T cells which can
suppress tissue destructive Thl immune responses against the same antigen what
is the the reason of pathogenesis in many autoimmune disease such as multiple
sclerosis, type I diabetes and rheumatoid arthritis.

Myelin basic protein (MBP) expressing E coli and transgenic arabidopsis were
feed to the animals which were induced EAE an animal model of human disease
multiple sclerosis (MS). Compare to non-transgenic bacteria and non-transgenic
plant both of transgenic bacteria and plant suppressed the onset and magnitude of
the disease symptom.

These results not only indicated that our transgenic organism can be used for the
treatment of human MS in safe and cheap way but also open the possibility that

many other autoimmune diseases could be curable through edible vaccine.
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10
H
10
2000
0.00
123456 7 8 91011 12131415 16 17 18 19
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T O

A7 selE Aol JsHE MR fd Perol =g AGsHs AP A
H

o Adael val o wE I AHAVIE
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A A=

oral tolerance® F%=3sl=d 9

IR AN l:__l_:—oq = .
oo} A FQ3HA A&t 80 Fo A7|ga & ¢ AT kA 2 ATE
=AY sETAA AL FAHES AHolve HAFYH HAPS At Aol A
43 FE 52 A F FFE Udo A dAAdes S £ FJEol=E Fo
EAZ o]&3 aFoItHA). F WA= T FEol=rt P HdzE A EA
(arabidopsis) & Fo] 2 o]|&3 2Fo|thB). ZF ZFvith 49, 3H9] Ago] &
R
v} 4 vehe] dosagest Fol Al71% obelel Esh 2ol FYatg
A 18 B 18 B 1& B 1&
2.5 0.1 1.76 2
dosage dosage dosage dosage
ug/day ug/day ug/day ug/day
time time time
) time
to 23] to 56 o to 26 ¢ 16
to regimen
regimen regimen regimen
43] A3 5d Fo 13] AEA| 23] A#A 33] A4
1. DIM2E |2 BEOIEE 0|88 HABIE =&
Ade] g Aol W& BAL oI 2o
ampicillin "‘I_E"P bacteria EAE Pertiussis
oral induction  bexin ip
adminigtration
Day -1% Day -16 Day 0 Day 2 . Dy i
Climcal
BCOFITNE
A S F 439 dbE A S AAst o 339 vt Ay AnE AT
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1) clinical score

E&E scoring

-

~

supprassien of EAE "
£
=
£
=
=]
gq
1
2 -
.‘--.r
t .:_-,:-r______ p
o -------'ﬁ':-.-r'w‘ -
1] ] 1] -] 1] = K H
dage abier muntzation
suppression of EAE b
z -+ MEF hact + ma
E - MEF hacd - wa
E - MEFY -] hiact +B0
J,;-r‘*-..,*-k
[
- | .,
-'n' "r._l ‘u "'-._\__ _‘_.__"'_.'-_‘ _....-'H
s ‘,I'I:_-' T
-] 10 18 e | = ] 41 TO
claye after immeercstion
suppression of EAE =

e B Bl mn
e WY BRRCL. - oma

i HEP - B, v

.I._,_:-l—l—\_\___ o
- 3
-

4] il 23
days after immunization

Clinical score

0.

XGRS

no symptom

1. weakness of talil
2.
3. weakness of hind

paralysis of tail

leg
paralysis of hind leg
paralysis of foreleg

. death
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9 339 A4g AdE ot 22 B2 YERAIITH

strain treatment incidence day of onset | mean severity
MBP bacteria
C57BL/6 11/14 17 + 35 25+ 15
+ arabinose
MBP bacteria
Ch7BL/6 12/15 13 + 1.7 3+1
- arabinose
MBP- bacteria
C57BL/6 15/15 15 + 1.15 3+1
+ arabinose

EAE scoring Z18]X$ & <AR, & A4g
g WS xHo] glojA MBPZ “a”ﬂﬁ}

[€)
e FHY 5 g

rlr

2) FACS staining

clinical scoreE® ¢AE ¥
o =
T

WS EAAT 49

AT A4 159
]%] o

%o A183 ™ antigen?! MBP

a
[e)
=S #Hel = 2F°lA EAE ¢

A& E 59 gpleencl A CD4+CD25+9¢]

or MOGE o] &3}

o] in vitro re-stimulation A% spleen& AF&-3} At Regulatory T cell(Treg)9] H]
&< anti-CD4+, 9} anti-CD25+% staining3F cellol 5] CD4+CD25+ populationS H] al

Skt
CO4+CD25+ Regulatory T cells in
Spleen upon antigen challenge
Tt

TCRP-gated spleen cells

MEBP bacteria + MBP bacteria -
arabinoss arabinose

MBF- bacteria +
arabinosg

1 6.047% ) - _ 29 419,
T ;
w. mﬁ
R i ¥ Rl tweh. -

- zoaaw
. -
o . R,

CO4-FE
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9 FACS staining Z23= HAE Fd HAelol=d Hel Ay FETIAA
regulatory T cell®] population®] F7}3HS H o]t} Regulatory T cello] AW & <
AN AY @32 7)= 714E IL-10 secretions ZF7FA A o] Fo]do] dy d&A

o]
A

IL-10 production of Mesenteric Lymph Node

A
MBP bacteria MEP baclaria MEPF- baclaria +
+ arabimose - arabnose arabimose Mo diseasa
t 044 [ 022 0,12
[1T] ot PE ey i
o ek
=] TN
2
=
B8 TCRb-Cyc
MBP bacteria MEP bactsria MEBPF- bacteria +
+ arabinose = grabimose arabinoss Ho dissase
ul !121 015 - .14 0.0z
o S &
2 2 .
- F ] et -
- ' ‘ = | e r
CD-APC

Al
=

e

ueb mAE e el = 2l e AW &3 olf7F T rege IL-10
secretion WEF<1x] S W37l Y3 IL-10 intracellular staininge 33t g2
mesenteric lymph node®l] A IL-10 secretion A%Z el FACS staining 2 3(A)
¢} splenic CD4+ T cellol A1 9] IL-10 secretion A %5 H o= FACS staining 2 3}
B)olt. ZF =250 A4 IL-10 secretion AEE BWH HA] Treg H|&o] FUlydoz
=d Ad¥des 25 Ve 7Y fAEel=E Hd s=aelAM CD4+ T celld]
IL-10 secretion level®] =S ¢ 4 Ath. 92FACS staining 2352 vAE
g fetol=e] A+ Fol7l EAEE ¢3tA7l=t 795 dve AS A s
AalFe= FAHGL &+ QA

i
12
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2. 34 A8 YEAE o8& ¥y ws =4

=

4 3 L E Agk AF AdE

AATh Hs FAAA AyolA 1 o] AP ﬂ%ﬁ‘éﬂr A AYE AdA Ko

olfr= FoFH Fol A|IZE AAstA] AT wEolgta AT & vk HE

A WHA APdA dste AAE QA ZAAT FAFH FAATE A AT

A AFHo 2N b ooral tolerances friest=tl Fol#ga Fol A7 FoAS
EO% te= el Aol 7}X] A= Aotk T A

EAE Perttussis

Tg plant feeding induction Loxin ip

Day -16 Day0  Day 2 " Day 40
¥ ¥ a Clinieal ¥

SCOTING

i

|

Wel 49 BB

d

% 33)9] A3 = 239 A HEelol= FA A3 o 7] F
IwolA EAE S8 0] &8t = 28 &9

1) clinical score

sipgiERsion of EGE

po e Ta plart Clinical score
B - ukpinl 0. no symptom
!' —ir— e

1. weakness of tail
. ey EAE 2. paralysis of tail
o 3

[N reinduction . weakness of hind
4 ,-' Pe 1\ J i leg
1o 'a::; ! 4. paralysis of hind leg
1 [ ﬂ::I w A i
_."' s S 5. paralysis of foreleg
I 5 L] 11 Hl = d1 w 6 death

(LT R DR ey
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suppression of EAE b

o

—o— WEP Ta plant

un

—a— 3 planl

EdE SSanrg

=dr— COnlm|

)
4
ﬁ."

do) UL F at FE RN FHo] 95t Fol EAES A FuAA B
< uf FH A3 AEAE HolA ¥ dERTrolA APy vlas)] HkS uf thA
Aol ¥ e Ko Fuf
o) 23] Ay aHzE ¥2 Jehd o3 2
strain treatment incidence day of onset | mean severity
MBP transgenic
C57BL/6 8/8 15 £ 0.7 3
plant
C57BL/6 wt plant 7/8 13 + 0.7 4
C57BL/6 normal regimen 9/9 14 £ 0 4

a4y A T Ao
= AR .
o] A% FTEE9 spleene AW in vitro cultureE 3] w3 cytokinee] F
2 WEAA=AE ELISAE &3l ##3t3} o] assayol Al Splenic mononuclear

cellS myelin oligodendrocyte glycoprotein (MOG35-55)¢} IL-22 5¢ 5<F
re-stimulation A]Z] culture supernatant® sample® A}-& 31t
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IFMN-y production

| ]

.E:'I g L a . MBP Tg plant feeding
=
'f_':' : b : wt plant feeding
i
s ¢ . normal feeding
H50.5
g d : EAE un-induced mice
[ =1 || 1 = I_l
= b o J - i e : OVA stimulation
f : only IL-2 stimulation

2] 9] ELISA A3:= MBP transgenic plantE ¢l 15 o4 IFN-g secretion%°]
Ak AL E H FFAQl EAE % 15 Hl& dAsA HojAl= As E 5 9l
o ol= HElol= FA A olFH|FA2E Yol 254 CD4+ T cell (phenotype
. IFN-g secretion)¢] #Asl= A7F AY A3 EAEE Th2 typeZ S 2 switching
ANATtE AS 98 Foh webA o] dites HY w29 BTHAJN d9 gt A
el 5 2 F s 2 5k

2) FACS staining

CD4+CD25+ Regulatory T cells in
Spleen upon antigen challenge

Tissua:
TCRE-gated spleen cells

MBF Ty plant

o 5A.3%
oy

Harmal feeding

s 344A%
i
il

COd-PE

CO2H-FITL
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FACS staining W& frel fetol= A Fof Aday 543 o= 183l
ok ZF 259 A regulatory T celld] W& vms] 2 Felol= Fd A3F of 7]
AlE W w5 ZFolA T regel vl &o] @Wol S7HES & + Ut

B oAFEL o3 T rego] AT Fol& =% EAE €3l o3} cytokine?l
IL-10 secretionel] #oj3dt=x] Lol 7] ¢ spleen® mesenteric lymph node®l A
IL-10 secretion A %E intracellular stainings E3] FAlal 2 t).

IL-10 production of Mesenteric Lymph Node

MEP Tg plmt Wi plant Hormal feeding Mo diseass
N 0.12 ‘
i e
L
=
=
TCRA-Cye
MEP Tg plant Wi plant Hormal feeding Mo disease
t 0.16 0.15 0.11 0.02
w Ty 1
n_ - -
Chi-APC

(A)E= mesenteric lymph node®] T lymphocytedptj IL-10 secretione X o] Fm,
(B): splenic CD4+ T cellol A 9] IL-10 secretions H.o]Ft} ¢ FACS staining
ANES Heols 4 A3 W7HHE A T & ?—4 EAE ¢s}7t
regulatory T cellol]l o3& Z2dE S HoFE EWI 78 & 4 A}

2 AFEHoA vix o g 83t 232 MBPZ in vitro restimulation Al
splenic cell®] culture supernatantol] A IL-10 level =74 o]t} IL-10 level &34 &
CBA kit(BD)S o] &3}l o]Fol ) IL-10 level 23 = vAE Fd FElol=
AT Fol 2FH JPEols JA A HAES AT FAT 15S ol e

,3’77



IL-10 production upan antigen challanga

20

i B ]
= 1B I
T 14
E_ 12 a. MBP bacteria + arabinose
= L b. MBP bacteria - arabinose
é f c. MBP-bacteria + arabinose
@ _; d. MBP transgenic plant

2 r ﬂ e. no disease

0

B 1] 5 a 1]

212l CBA kit(BD)ol ¢]3F IL-10 level test 2= v AE F el =& el 2
34 HAeeol= FA HAE of71FdE e APdesE AFolA e 2wl HlE
IL.-10 secretion levelo] Z7}3&-S ¥ o] &t} Intracellular staining® %9k o}y @} culture
supernatantol| 41 2] IL-10 level 57} EAE €3}ol| IL-103} regulatory T cello] ¥o]
Shil oo HoFe Wlsh A7 Hh

24, A 2 AF-ZA

HFER 0 EAE g dE B 7IAR o] &ste] A7 Mo oA fEel= A
&

1. 973 W&

A1AAE : AEH FAAFE A7 99 A Aol A WY A" =
7h AEAWS ZE ALEAME Y wE A Feol= ZEto|u 9 HElol= A 7
7t A7 Wl oA FElol=E AEA Yol A kA EA AAslr] e AEA ZE

AbgEE Fxste] AEA Atgor S53kd fEo| =g AT Al 1 AlF-A
A dolxl Aol Fo Fxsto] 4 HdA HAstd el =S Axd
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o] Meelug FAAS AAUANA FFHA G AN Beol=e] N-
wepdel ovsl §/1MGn AFstel AxG Fehavisg Azdd B AT
o Agtel

ZA el LA BhE o

Hetol=ol tisf ook T2 Ax AAE FPsto] 7
debol ek fepol= e Az

WE A 2HE TEGT.

U A7k B Al wud guose FPudAs f5 W A=Y FIavs

7h 5 dd A 2"lS 98] A7 e A fEle] =& Cauliflower mosaic viruse]
3PS Z2RE o3 HHEEES pCHF3 F2Y3 AxF W€ 5 Az}

o B dde ofsiA FAHE AEAY A AE U Thedel iy aiA
27 W A fElol=E 54 AN f HEAZE F dEE = Td W
H Al2EE Axdth A8 e Al=foReE Ag7hA dEd A= FoA Tt
& 7t A2 Adh ZREEHE AREste] fEel= dY HE Al2"S A x3

1= S P B B R
7F A7 Wl oA MEjol= WE Al ~ElS o) 12 ube g
okA¥ Columbiacl %=<]A]7) = Al
AAgA A AL E o FE5HA AFEE F AdE HE WHHS o83

A& Az
A2AdE  FRAJAS A71FdA ARG AW Hepol= FA <

7ho A7 Zd e FEAE
Zh 1A o] wAE 2d AageA gart dFE ugo JEel=E o7
ok E Columbia®] =YA 7|31 3
ol FAHI}AE 188&E A

= Az

Y. 32A&d 47180 AA FEol= ZAAR 2A

7h BAASE AZ2ANA =dE fEel=e AT RS T FEA AT A9
FAAGE AEANN FENE L9 columnd o83 o] GAE AA g F
W el SDSeF UREAS Ab§ste] WAde e vuds fejstan 24 &
A5 HZAZ columns o] &3te] ouFAE AT deld Felxds WAl
o HHe] g e 218 S
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o Fol 13 34 F AF Weol= Azxs FARBANA 42
b TARIAS Aol AW ERIA T FolA MAY F e FAHY &
2w NFY Aehol= Axsn bl HBAel Edstel FAARAT AxD

7
ols FAAZANA A FEtol=E AP

2 o

A BAYE : BEELANA ASHA AF BHelS &% AFH IF Fu 2
e FF AT Prtol= W 44 ARG /g A=

|

oAEE Aeel= mde A&H AF
A1 ARTANA AR AR AT Tl Eal Aol

J4 = Fofo a3
£ Asstay #AdE B, A" Jeol=E g Azt 1 Bes SHEE A
2 HAetol=5 AxdH ojHd ZAA Hes AHHow HAG] JElo]= Fo
o adE AMAATIAL o] AT AdS AFHem HAAFH.
4. A7 | oA 9 d fEtols A FAAEA iz
AddsEo A7 Fod 5 237 d45E Feel=s Altshe FAAIAE dHEFe
2 Aujstar o] £ F A= A Fr B AH i BE AHS AAEH

A1AEE  AEA FE2AEE A EY A fgol=E A HH A&dH TF

7t. &gxﬂuu FEE AEHC e AETE fgol= Zo|v e FAgol= A F
D A7 4 94111 Aoz TAE A WY A" 1
A=Al 9lle TS A Aw el RFHES sfo] 2w
P ol AREE= o] binary WE 9 ofEutHEolE o] &
986 Hxz= Hid ofF l%@% A77b Hol 7] wamel B2 A=
it dwbH o AgAel o FHAAE ket mdd fFAixke] dAkx
= olFer &¥7] fsiAM AHEEE MEE= pCHES ofth. shA|xt pCHFS
A AZ mACHTEel 7Y EAs R R RS T A H
g538h7]el = A}Wz—ﬂ Aol EAZE E 277t ok whebA ﬂwﬂ}
A4S BASTA FAAR vprolA o] &egith. Ausoer g date
AS Adst7] feiM AFSEE (A E 9 Fhdubelalely Ban)s el dAE
7] fEA A EE ZREHZF vARE B@A7E Ao] oy FHe] b f
Azpe] AAbell e & A= Zlo] g #Hol flonw o)F WAy fe)A Al

R
rie

e
X oop ot 4y %
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29 1 AzA AR whA sk 358
mewgst ¥gue Add A%

B pSJOo0L.

oftt
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2
riet
>
[>
a3

ZA AgA vpABar)9] HAME FE 5 mas ZE2EE 9 A Al xA AA w9
Flol 3 mas EJPUICIHE dobA FHE thE FAAe] HdAtel] S vAA BE
= AZstATh (") ol fsiA AR Al #ek Wy Al 2~"lo] pSJ001= o A
Zpo] A EA WA A AALE w+  Cauliflower mosaic virus® 35S ZZEEE o] &3}
I A A AR wARl Barg ARESFA T pSJ0019] A7 10611bp= 1o A&
A Al Eol7bA FAASS A7l S 441bp 2719 RB ¢} LB Ato]e] F
ol (- D).

Y. AEA Z= ARHdd £33 HAEel= Zolw AZF

A 1A AN SFR2YE 471%) el =7t pBAD/II C o] Sojglonz A&
ARl B3-S 7HeshA e WE A 2"((pSJ001) F2Ystux F24YS ¢
Zelolw & A 2st ek pBAD/gII Coll= 37k Hd S A58 AXA & ATG
Az sEo] WE Yol EA4)3t}. 21 Fol gene I SS 7} £A418ta2 9t} Gene 1T SS
= AlZEUel A Bd AYGE AAHS FE= signalS 7FA T AAT AEAZUIAAME
oJAS ARF A ¢orE gene Il SS o £&H U= ATG F71-LES o) &
A Az Eow ARgEkith webA pSJo0l o E2dskr] AAsiA AREE ATG
S A}
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E & el A open
g2 @ Felol=rt AAH

Zt A ZEY 4 258 x2St
reading frame® W & ol ]
= AS AFYH T2 A

pBADIglll
AB,C

" 20 A 1 AFHAeA AFEE
pBAD/gIIl C W H.

. A7t A9 oA HAgol=rt £3E FTH=VE Ax

A28 WE S pSJoolel A7 W oA fEtol=E A x37 8k A
S o]g3th JH2098 ¥ JH2116 EZlolw el FEAWSA A7
2837198 AHEetE pfu THEAE o834 HMBP 14, MINS 15,
OVA 154 6 Z28la1 OVA 19 98 FZ3Adu. skA pBAD/gII C o JH2098,
JH2116 % 9714 E el fFARSE Fado] EAste] dshA] e MEE ERlste] o
Aol7] 931A pBAD/II C ¢ t&E 24 FEMCS)9d e 71449 ol
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29 3. pBAD/glIl C ¥ 2] WE A7l =4

=

e old AR P oF 2 R¥

ALl REE B AFgar Ay s FES B

ol 5=aL 9l

g Hgo=F 43t = d7IAEY &

THE2ANNEoR 22YS i AN ArIALe] 2RE A7) SEA
pSJo01st AxF FEet=v=s whEv] A F=d Ml pGEM T W
HE] wolA drIMdS #sgih tE F2Y 190 dVAEE AT+ 2
w5 Q7D ZetolvE A 257

LF7F fl=A gl dh(1d 4)
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. A7F A oA -*%‘JEMC 7t g9 BzvE A=

pBAD/glIl C ¢ t5 F2Y FEMCS)d WE A7Md Ao Astasrrt

S5k = 9l Htol Otlr‘i EAFnR ATEAE EIA d7)AD A
= LS

& At 2A7F A oA fEfol

OVA 199 : BamHI & Pvul
OVA154 6 : BamHI & Pvul
MINS 15 : BamHI| & Pvul
HMBP 14 : Pvul & Sphl & EcoRV

JH2098 ¥} JH2116 Zeto]wE o] g3t FHEWSS A Psth
He dHle AVIAYE o /E HALS s19E pfu THELE o] &34 OVA 19 9,
OVA 154 6, MINS 15 12]32 HMBP 149 54 9#HES FEsi o Wl 4t
O‘X}7} TEog ¥l YeE AT Aa7F Sacld BamHI o] 2=, o] & Z}ZtS A%k
T AHPsle] A2 $ F2YS olgA F2Y d AL pMSCO()2 pMSC003,
pMSC006, pMSC008= z+z} #7b W9 oAl seto]=<¢l MINSI5 OVAI154-6,
HMBP14, OVA19-97} &4 A3 W<l pSJo0le] AdA= 5ok Aolvh(17 5)

A B
g ey ) — ._-_h'_‘ :
o e Vo it "
< 7 P——

-:-"':l' \.‘\\ F 5 \\Q\ )
J Iy - DAL A& 3
| ] I'!. I':I': I'..

pHSCO0E i I | pMSCO03 -4
a |IIII ] .
! f |
-:-_::_ _.I'_::"'
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% 5 A7 AY oA HEtel=o] AVIAES AYdte] whE AXF Fetav =
A. MINS15Z pSJoo1el 4tgiste] whe gt 2w = pMSC002

B. OVA154-6< pSJo0lel 4Fate] vt A zg Zelsv = pMSC003

C. HMBP14Z pSJ0o0lel Argdete] whE %% Zeb2w = pMSC006

D. OVA19-9& pSJoolel AFiste] mh& Alx3 E8k2~u = pMSC008

1

d

A 2AEE - FAAF 7| Fd AFId AW FHerol= FY F
7h AN gHe] FAAE

D AEHE 5 A 424 <
of12 Hig|g olo] &A= LB RB Alo] HFio] 2
= < gRIst7] fsA oy 7bA =20
Aot HAeHE 59 vFer dFAAE AEAE A= WH Dipping method
o 1_

2 e gAAS 4 E24S A= Application methodZS o] &34 714 & &

ofy
2
a2
BN
)
2
o
_IQL o
o o ju
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Table 1. F&H A8 HHxA 24 43

Method Dipping method
Solution 5% sucrose solution Infiltration media*
Batch Early=x* Latexsx Early=** Latesxx*
Efficiency ND 0.11% 0.2% 0.02%
Method Application method
Solution 5% sucrose solution Infiltration mediax*
Batch Early#=* Latess Early=*x* Latessx
Efficiency 0.32% 0.23% 2.1% 0.3%

of1= whe|2loH(ASE)el pSJ001, pMSCO002,

* Infiltration media
pMSCO03 5 MEHE W& Fol AzAel FA0% A7) 194

A3} media.

(per 2 liter)

-pH 5.7

-MS salt 1/2 X final concentration
-SILWET 1:5000 dilution

-5% sucrose

#x Early batch : A&l FAdeA] dddgho] wgloe]eta Azt o

A= 578 siliques.
#x* Late batch : 5719 siliquesE A& ThE siliquesE 278ty HT

9] efficiency= early batch Ht} w5

2) A7 Fehel AEWe o 4F FAA
AgAE Qo) F7 574

Wl $7b wolmE FAABS A

A% gee] AAE 27 el BAx

R

o

Al



sucrose®] 0.05%<¢] SILWETS YoiA HEHES Al Ant A 1 AF-2A A A2}
3 4719 & el =(HMBP 14, MINS 15 OVA 154 6 Z12]a OVA 19 9) Zol
MIN15¢} OVA154 6 o2 AzxFe Zetan= 742 pMSC002, pMSC003< of 1
dlg|glo} ASE o 243} okAE columbia 7]l =d&AT HEFZ
Z7F Wel oA FEfol=rt Solrt A &S pSJ00l T E S ©41E 2] &)
Azeath B iteE FEELAANSS Sl FAskd

T s )

B EEESIERECERE RS EEREVY

1) ARV EANA AEol= BAAY §9087]918 Northern E43 ¥
I} RT-PCR

Azd ZHav=s eV fa SFA feols RES "HHom ARES]
Northern &3} W&-& T30t fepo| =8 B4 &2 A=A dL-E pSJool )
Hrhs =93 AEAE dEae® Abgsto] A3l 2 23 =4 d88 9
Hits ¥2 d=AdolAs s 3423 5 0, 1 o A=d Az =2
21 =<1 pMSC002¢F pMSCO003l A= 2H2ke] fletol= =17]¢] 547bpet 763bpe] W
=5 #F F 5 dAY ol RT-PCR AFoA% w43 2345 45 5 AAd
(1% 6)

A B

M 47 48 50 51 56 63 (-)

—_—
—_—

T50bp > - ) = =
5000b 3 - =
puSCIOZ  pAMSCONS

p

29 6. FEAS Az Ao Ee] = HARA B of 4l
A. RT-PCR —% 23 FElo]l= AALA e o3 B

B. Northern €43} #r¢< =3 FElo] =9

(M: 1Kb ladder, 47,48 : pMSC002 3%

S
32 A 2 EA, 50, 51, 56, 63 : pMSC003 32
A% AEA, () pSJ00l £ AR A 2A)



o FAAE AEAAA HFEolE B AFE FAsr] A Western £4 3
gy

AR AEANA A E FEE =
o] Western &743} vh&& Fastdtt. 212k fAlolA & wa oy 25
(50 mM Tris pH7.5, 250 uM PMSF)< o]&3lo] gwlds FZ31th. Western &
A3} Hkg2  SDS-PAGE (12% preparing resolving gel, 5% stacking gel)ol|l <] 3}
GiAS ez o]FolHTh i AT AHEE 8 fElol=9] 3 wd
fr& fetol=o] WA RE dolE F AEFH FALLEY 6719 s=Hd
olye} cMycs E39etal vt metA] Western &4 3) Hb-g-o 2185 A
= cMyc A (Ist 340 Myc-Tag (9B11) monoclonal antibody, Cell Signaling
Technology, #2276, 2nd ¥A: Goat poly anti - mouse IgG (H&L), HRP, KOMA
Biotech Inc., #K0211589)& o] &3ttt &3t whSo AFE-H 25 Ponceau S &
o7 dMAfE Ay 7 Algntt A Fo o] Western 43} 3ol ARE
HAS ¢ F Adn (2" 7.

(o]

2]
&

o ofe

2o

7

g =2 o

a9 7. Western 243} WS & membranes Ponceau S#
(M: protein marker(kDa), 42, 43, 46, 47 : pMSC002 &A% 2
52 1 pMSC003 E&A A3 A&ZA], (-) : pSJ00l)

Western £43} 9<% pSJ001 HE S =43 tixa 2AEA S o) gty on,
AZT 2= Myc A7 988 4 = myelein basic proteing AF-&3}1
Western &43} WSS F=33k A3} MINSI5 OVAI154-6, HMBP14, OVA19-9 3 E}
ol=7t wmAe e s wZstth pSJo0l WE7E =]iE vt A2 Al
M= FEtol =7 B A Ao 2 Hol AW AFZA YA HEfol=o] WY
°of gg&Ho=E W Aok (L9 8).
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T SIS

3]
A Ao
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+
+
- b == _'l-"
'“" "
— -‘
. - = :
& peECCE
’ [ 11 it
. dd.TEns 4
. FF.Rins &
M.0kDa +
— -——-— - - - -
* - 18.%k0a + — -
+ .0 EDE $
gy 8 PFAAS AEAdA HEtol= IE o F gl

A. pMSC0022 ¥ & HEAZ A EA Y dAGHHES o] &3k Western 443} vH-S

B. pMSC0032.2 2 AZAIZ 2 EA o AAG A o] &3 Western =4 3} Hk-$-
C. pMSCo062. 2 @d A&AIZ A=Ae] dAFNAE o] &5 Western &4 3} vH&
D. pMSC008= FA M3 A7l AEA 2 WA ddE o] &3 Western =43 v

(M: protein marker, 41, 42, 43, 45, 46: pMSC0022] & A, 49, 50, 51, 52, 53, 56, 63:
pMSC0032) = A, 24, 25, 28, 29, 35, 40, 44, 46: pMSC0064] = A, DY g
-Myc& 7FH2 et myelein basic protein 23kDa, empty vector : pSJOOl)

% AR 4EANN 3 vud Be F Ao ZF T

Gy B9 £ Aeeltel HF BRE A skl Furel A A
A olg sk A7 FolE g 7 g7 A8 ARe wPAolA v we
T BAAEE FA AR M FTFEE AW
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A BAEE : SERWANA ASHA AF Beol= ZF AFH
& W AY A= UF A4 FAAE A7 A=

ol
o
.
e
o

7b NEE fEols 239 AEHHA HAF

v FAAZ AEAE FGHrsta ol5S o R 747t JElel=e BAAE
£ Haste] FFFodo] Algste e FEAAFAE ST A= FA S
oA Qe WHEH S AAA eto 7 Sol7t X o] WE Aol B F 97
el WAz FAAS A HAFEE vustAnt =23 d3ANE B3 95
FAe] kAl dolE gjlsty] 9t 7 7w FAAJAE YR AxA A
PR TAFEE Gt AddolE i =Y FAF Aol kFAow Iy
H=A] gl A 7ol fElol= o] WS Qg T1 A EA9 thAel
T2 AEAE Fo= Western £43F WS &3l EYdd Fetol=9o HdES &9l
stk g A3 pMSC006 (HMBP14)¥ pMSC008 (OVA19-9)2] 7% tha-Al t ol A
T =% FEtoj=e] wdol A o FAHAAAE AS g en (117 9)
AAl olES WHo®E T3AdAlA S wHAS St Ak T pMSC002
(MINS15)9} pMSC003 (OVA154-6)2 TlolA Western A3t W3S E3] FElo|=

213k Aol AEACdA vEhteE YAl A 712 (gene silencing)oll €] g
ANA gelst= A4S st low FUiE Ko B2 Tl AEAE SHEe SHA
o ol A fEelol=e] Bdo] FAHAXE NAE FrE Aot} EF
= o] =(HMBP14, OVA19-9) o i3 ATFoqE
g} 7t Jlelol =] JFHE Az Aot
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S99 T2 ATl FRAT ABANA Wefol= WA o] e,
g2 Az ABAe] T2AW A S Western &4 3 5
PSJY001 : &gz, PMSC006 : HMBP14 &3 T2 A=A, PMSC008
‘OVA19-9 T2 A E&EH

J

3k
A

3t
3t
g

WA R oA gad Ael= A4 FAARA hF AL
8 mdoAe] Rel M2 J1F FAABA Husl oo U gPuFe >

B AGeld DA ol A FAABAZYE AY B o AT 2
w5 wojoll fAeelse] HYER FTRCIE 98 T2AUNA Hero|=o) 2

:&‘l
-5,

t}.
d4S 3 Jz:z MSC006 (HMBP14)3} pMSC008 (OVA19-9)ll thafj A of #ku 4
sk e gAAS AEAZRE w3 T1 AAe FAZ 23%9 Fdx7
(16 h light/ 8 h dark)oll Al 453+ wj<g & BE]E A BE 24 73319
F33 FAAG AEAE vl2 dAELE o] gsle] A5t AY H7A -70%E9
B3

34, 45 A

HFER: 2

>
un

Ol TotHES ANl HEOIE HEME ASHS HEYL S

L. 47 3 W8 2 23

7h 2R IS T g A 3 2 FAHE 5 & AL

A2 FE 2 AEA 24 FAAZN 2 gHE gHely] Hste] TAAEE
1 (chubak), ¥4 (Namsuh), A4 (Jasim), &% (Jopung), =¥ (Jowon) 52| 5%
& A9sle] A, tumefaciens host strain> LBA44045 A}-&3lo] A8

A2k AEsk Az ¥ Table 1014 AWt A 3 Zo] AH ’\]743 ‘¥T7]}‘]

7l WHoRE 2uAE FEsHA @il sPuiA A A& At wjdete e E Ml
A MoHIAl &= 5FFE =g 2eg MAE AFEEl o, indirect A3} WO Z
1497t callus  culturedi Aol A wjdsle] AHAE  F7AR TS A%
(shoot-inducing) ¥ Al o] =%7]+= 294 wdr|&S AE&3t= w2 M69 M7H)
Ab-gdto] ZALSE o0 @X}Eﬂﬂﬁ%‘r% $13+ vl A= Table 29 #o] AH-&3FSth
71w A Z23Ee ol&ste] mulelA §AT S5FF(CFW, HA A 2FE

‘2AN)E A ARR Sto] Add 7] 4SS ARESte] WA W ZEE 2AE A

rl



Table 1. Hormonal composition of media for potato regeneration

shoot-inducing
culture(mg/ ¢ )

Medium BA GA3  Zeatin IAA NAA BA GA3
M1 2.25 5
M2 2.25 10

callus culture(mg/ ¢ )

M3 1 5 3

M4 2 0.5

M5 0.1 2 0.01

M6 2.25 0.2 5
M7 2.25 0.17 2.25 o)

* M(media) : contain MS mix(4.4g/ ¢ ), sucrose(30g/#) and agar(8g/ ¢ )

O A AASS 93 u|= %A (Table 2)

tjo

Table 2. Composition of media for potato transformation, subculture and

multiplification culture.

Composition of medium(mg/ ¢ )
Medium* BA GA3  Zeatin NAA 2, 4-D kanamycin carbenicillin

PPM 10 10

PCM 2

PSM 0.1 2 0.01 50mg/ ¢ 500mg/ ¢
Sub

Multi 0.1

* PPM(potato preculture media) : NH4ANO3(80mg/ ¢ ) CaCl2(14.7mg/#¢) MS (4.4g/#) and sucrose(30g/ ¢ )

PCM(potato co-culture media) : contain MS mix(4.4g/ ¢ ), sucrose(30g/ ¢ ) and agar(8g/ ¢ )
PSM(potato selection media) : contain MS mix(4.4g/ ¢ ), sucrose(30g/ ¢ ) and agar(8g/ /)
Sub(subculture media) : contain MS mix(4.4g/ ¢ ), sucrose(30g/ ¢ ) and agar(8g/¢)
Multi(multiplication media) : contain MS mix(10.4g/ ¢ ) and sucrose (30g/#¢)

HjZ o] H]3te] NAAE E3etA] ¢S M6u| Aol A it index7} & =

A2 30, 71242 4002 =& A~ FAAES AT (Table 3).
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WAoo HH A xE f7]8k= wl A9 MIF-E MsujA 9] 49 &4

FERe T3 MAsH MEWAZL wok Aes P4 &e] Fhor] 53

A, d 24 Bus 2712400 7P e AR s A& (E T index,

42)& BAd (Table 3).

Table 3. Callus formation efficiency of potato leaves harvsted from

eight weeks grown plants in greenhouse

Degree of callus formation(Index’)

Variety M1 M2 M3 M4 Mb5 M6 M7 Mean
Chubak 1 1 1 2 1 2 3 15
Namsuh 2 2 3 4 4 5 3 3.2
Jasim 1 1 1 2 3 3 1 1.7
Jopung 1 1 0 1 1 2 2 1.1
Jowon 3 3 3 2 4 3 2 2.8
Mean 1.6 1.8 1.6 2.2 2.6 3.0 2.2

* Index : O(no callus were formed) to 5 (calluses were formed from most of

the explants)

o
o
)
9
2,
oft
o
2
o

FTHEE d2AS SRS A, DA (HT index 3.2), E71F
A5,z

'(F1 index 36)°] ¥ AYE &S B FF 7, A¥xH de 2

Table 4. Callus formation efficiency of stems from the potato grown

in vitro

* Index: O(no callus were formed) to S(calluses were formed from most of the explants).

Nz YHEe 2A0 3 20 MoMANA 0% 40 g Fe wd o
£ FAFEFE ool glon] E2Ae AdH 49 EF ] Mol AN 70%
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Degree of callus formation(Index”)

Variety M1 M2 M3 M4 Mb M6 M7 Mean
Chubak 1 1 1 3 3 4 3 2.2
Namsuh 1 1 1 4 5 4 1 2.4
Jasim 1 1 2 4 5 5 3 3.0
Jopung 1 3 3 5 5 4 4 35
Jowon 2 1 1 2 3 3 3 2.1

Mean 1.2 1.4 1.6 3.6 4.2 4. 2.8
°of Az &S HEley, & TAESTS 1-26%] Ax S-S HEho
=

Zpol& WER A TH(Table 5, 6).

Table 5. Shoot formation efficiency from the leaves grown for eight weeks in

greenhouse.
Rates of shoot formation (%)
Variety M1 M2 M3 M4 Mb M6 M7
Chubak 0 0 0 0 0 0 0
Namsuh 0 0 0 0 5.26 0 0
Jasim 0 0 0 3.33 21.82 0 0
Jopung 0 0 0 0 0 0 0
Jowon 15.94 29.69 28.77 22.73 93.75 0 0

Table 6. Shoot formation efficiency from the stems grown in vitro

Rates of shoot formation (%)

Variety M1 M2 M3 M4 M5 M6 M7
Chubak 0 0 0 0 1.67 29.31 1.67
Namsuh 0 0 0 0 25.93 0 0
Jasim 0 0 8.33 0 23.61 0 0
Jopung 32 21.88 12.9 53.57 70 18.6 54.55
Jowon 0 0 0 3.33 6 22.58 19.35

A

P

Az A F Z2EES HUbEA &S MSALA| wiA oA v A9 o] A
=Y wo] fFREAY. 1YY T EES UM MI~M78 Al Al wi ket 4
—L

&2 g AxstAtH(Table 7, 8).

o

Table 7. Rooting efficiency of regenerants derived from leaf explants of five different
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potato varieties.

Degree of root formations*

M1 M2 M3 M4 M>5 M6 M7

Variety

Chubak X X X O X X X

Namsuh X X X X O X X
Jasim X X X X X X X
Jopung X X X X O X X
Jowon X X X X X X X

* O(rooting), X(no rooting)

Table 8. Rooting efficiency of regenerants derived from stem explants of five

different potato varieties.

Degree of root formation*
Variety(Organ) M1 M2 M3 M4 M5 M6 M7

Chubak X X X (0] X 0] X
Namsuh X X X O X O X
Jasim X X X O X O X
Jopung X X X X X X X
Jowon X X X X X O X

* O(rooting), X(no rooting)

A7 FAHE 2855 Fol7] fste] Fhumtelal A A FAASARE 9
Al T5uM @] acetosyringones A ] dh -4 dx2A L ‘2o] 87.9%, =724 ‘2F
°] 684% % =2 FAHNTETES YER O] acetosyringones A 2] 3HA] 2 djx&To

Bl
Hlgle] 15~4.0019 =2 SR FJAASAE Akt Aoz AL HAh

PPTd W3t #AAAEA e WA &<

FEAG 71ES ol&ste] g7t BAHow e 54 FEFAAE =4
AA7E 21 EA 9] genomeell A &etAl A9l ol FH A=A
FE5 gRlstr] et AdvtA FHAE 54 fFAAet 34 Al =gt dA)

7HAl AbgE 2 Qe AE v -4 A= kanamycin 22 hygromycin 52 A A=

ob
N
do
_O|L
s
>
rlr
o
il
Ho
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Halsle YAAS 2 &= FAAEA npt(Jin 5., 1999) &< hyg(Yu ., 1999)¢]

gy ols FAAEd W AA R AP I = o] T

% 7
FAAZE obd oA ek fade] Bagel gEHn vk nheb B AT

FAA A9 71E 3}3HE<Q PPTE #3)sl= phosphinotricin acetyltransferase &4~
E g3t vk wEkA PPTO tish dwk A EA (A2 WAAAEE SA

AP AZ table 9 £ 9kat At}

Table 9. The effects of PPT on the survivability of developmental stage of wild
type in the selection medium.

Variet  Dev. Con. of PPT(mg/¢)
v stage 0 01 025 05 075 1.0 20 30 40 5.0
1 +++  +++ + - - - - - - -
2 +++  +++ F++ 4+ - - - - - -
JP 3 +++ +++ +++ ++ + - - - - -
4 +++ +++ A+ + - - - - - -
5 +++ +4++ 4+ 4+ + - - - -
1 +++ +++ o+ - - - - - - -
2 +4++  +++ S+ - - - - -
JW 3 +4++ 4+ +HH+ 4+ 4 + - - -
4 +++ +++ +++ + - - - - - -

5 F++ H++ FH+ b+ FH+ ++ + - - -

+++ Very High;, ++, High; +, Few; -, All Dead

Developmental stage : 1( internode partZ <F 05eme Zolz =gt XA);
2(callusoll Al #3}H shootE ZE} X4); 3(callusoll Al #3H shootE RIMOlA root
S FEAZ 5 shootE #et AAF©2-3F); 44FE A=A vit(node culture)=
el 274, 5dTH A=A vy A5 = P E shootE: ZEF A4).

HAANEAZS ZHze] AFIAEA - 59ADE AFH ] 0914 5.0me/ ¢ 5=

Ak wjAel zF AsAARE AFHI AR 0MAE AT F 457 Fol AR
AR A3 old AEAlRTE Ase] xldged wel PPTOl s WA A=s
=4 el or 2% FE2 10mg/¢ FEANA EE Aol arstdoy =4

f

il
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=

o] A% 20mg/l 5= AE AESE AR/ Ve 290 2ER U= kg 4
dol A Aow yetwth webA FF bar AV B9l FAABAE Adst
7] fletdAls Hol® 25mg/ ¢ 5% PPTE wiAlel] H7bstolol & zo= ZAMHS

. bar #AAVF =Y FEHBAY A L FQ
HAASAES Aksly] 9)ste] WA AgrobateriumS HEAl
A %%E carbenicillin(250mg/ ¢ )o] H7Fg MSH| Ao A 25 H<F HylS w2 Az}
A

a2 og AlxE uAl ek PPT(25mg/ 2)7F A7 Aol &

Ny
i)
o
2
9
>
Jo
H
)

datel 250 AlE(2F)H 562715 (29)e] SHF 7
S FHste PPT(256mg/ ¢ )8 XS wiAol &2 A9 239 A5 1571A(6%), =
A9 AE 4MA13%)E AATHTable 10). °]& AEAZ o gdle] HFHow
PCR7}A] &elsle] A& A= 2h2 270A1(0,8%) 9 197141 (3.4%) 24 29 2 &4 7}
Bt o e 2438 285 Yehdtk(Table 10).

ol

Table 10. Regeneration and transformation frequency from potato

plants co—cultivated with A. tumefaciens.

No. of No. of No. of ¥ No. of ¥’
Variety regenerated resistant plants Transformed B/A(%)
explants plants(A) in PPT plants(B)
Jopung 40 250 15 2 0.8
Jowon 40 562 74 19 3.4

* Number of plants survived on 2.5mg/ ¢ PPT media

¥ Number of plants confirmed by PCR with the bar primer

PPTE olgate] Awa Fu FAABAZA] teto] EAAERHon 5]

2] o
st 4 E4 HHoem delxl PCR 71sS ol&sto] #<1d A= Figl o
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A3t = 1A 25 283 genomic DNAZ template® AF&3te] A8 2

oA At wiel Zo] bar FHAEHEI7 bp)S FolstA % F o U+
primer set& ©]&3te] PCRY¥-&S a3 2% wild type?! control plantell & 5%
DNA band7} A3 WebA] ot B JNAI7F positive control® AR&3ho] A2

27)e] wws £A3 9A46] band o A Helsto] bar HAAIE ABA Y
genomic DNAY] A9 5)lchs AS g d o 89 & 4 Ik,
ool Aga

=]
mEomA gAEde] F9

Ll
o,
r>~
o
2

x2
e
ol
@,
D-{H

= H R
e ¥ HAS For =gdfdae] nAds S BT STAAE AAA &
o= HrkE el stk

MPC4HHLINDTNEBIAODOROEECERHA

8=

Fig 1. PCR products amplified from genomic DNA of putative transgenic
plants(T0) with bar primer. Lane M, 100bp size marker; P, positive

pSJ001; C, wild type plant; and lane 4-17, putative transgenic plants(T0)

2t AR A4 Fol4 T promoterd| £33 H &RHA AF

Aol I Ao EolHowg WHEE [FHA= patatin geneSZ A class I I
class I& FEHTh o] 5 class [ 2 33 sink 24 Wolo] Aejo] waf 7Hzte]
7 FolA wdn A4 oo TAHE FHA T Aol T AaFor U
A lem B33, pat20, PS20 5 3FF

wehA] 2 AT A= PCRS o] &3te] 7Hte] 7
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= AlZtste] 12 PCRE 33 A3 dl4ts 2719 dds 8¢l 3 5 (Fig. 2A), ©]
“GH S T-vectore] 24 o] A& a4 Sac O, Spe [ 2 AY @¢HS A}
(Fig. 2B).

a8 3l A7IAEESS Y3te] pBluescript HSK(+)2] A|3t& A Sac O, Sac 1<
o] &3] F2d I F AFEAL Sac OIE APkl 4] @S &< 3 F(Fig. 20)

A7 EA S Fdsan

3.8Eb
2Bk

B00bp *

Fig. 2. Isolation steps of tuber—specific promoter from potato. A, PCR product of
PS20 promoter region amplified with genomic DNA extracted from potato (S.
tubersum L. var. Jopung); B, recombinant T-Vector was digested with Sacll, Spe
I to confirm the PS20 promoter; C, recombinant pBluescriptISK(+) was

digested with SacIl to confirm the PS20 promoter.

oA ARES A 23 A 2] PS20 promotere] f71ALE-S A% A3}
& NCBI blastn #4S& &3t S tuberosum L. cv. Dongnong 3030 Al #&]3te] H.i1
# PS20 promoter (Accession number X87216)¢} 91%°] AEAS UEehyA o,
promoter®] 7]5& &+ TATA boxot HAF 7HA o] Lk 1A A 2l ¥ ATHE
ig. 3).
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IP.1 BAATTCOATT ATATCGOAAT GAGGATTTTA TTTATTTTTT ATATCOORAT GAOJOATTTTA
Fs20 -—- e mmmmmmmmmm mmmmmmmem e ATATCGGAAT GRAGGRATTTTA
IF.1 TTTATTCTTT TARRAATAAR GAGSTGTTGA GUTALACEAT CTCARATCTC ATCACACATA
Fs20 TITATTCTTT TAARAATAAL FASSTGTTGA GOTARACAAT TTCAAATCTS ATCTCRCATA
IE.1 TGEGETOAGE CACARAAATA AASAACGGTT GGALCGGATC TATTACATAR TACTARTARR
F220 TOOOOTCAGC CACAAARATA AARSAACGOTT GOALCOGATC TATTATATAR TACTAATAAR
TP.1 CAATACAARR ACOAAACTOA OTSAGOTGCS LGGOAGALOLL TCTOTTTAAT ATCACACTOO
P520 GRAATAGARAR AGGAARGTGA GTGAGGTACS AGGGAGAGAL TCTGTTTAAT ATCAGRGTCG
JF.1 ATCATSTGTC AGTTTTATCG ATATAACTCT GACTTCAACT GAGTTTRARC ARTTCTGATA
Ps20 ATCATOTGTS AGTTTTATTS ATATGACTTT GACTTCAACT GACTTTRAGS AATTTTGATA
JE. 4 AGOCGOGCRR AATCATASTS CTOAGTOTAG LALLATCTCL TGCAATOTGE GATARACOTE
F520 AGECGRGEAR RATCACAGTG CTGAATCTAG AAMLATCTCL TACAGTGTGR GATARATCTC
JE.1 BACRRGGACG TTGASTCCAT AGAGEEF-TG TATGTGACAC CCCARCCTCR GORRRAGARR
FS20 BACRRRARCG TTORSTCCAT AGAGEEGFGTS TATGTGATAC CO-RRCCTCR GCRARRAGARR
JP.1 ACCTOCCCTS AACAAGHATA TTTGOEEFTERE TALLCALTTT CRAAGTCTCAT CACACATATA
FS20 ACCTOOCCTC AA-GAGSACA TTT-CGGTGC TALLCALTTT CRAGTCTCAT CACACATATA
JP.1 TATTATACAR TACTAATAAL GAATAGALRR LGGLLLGOTL ARCATCACTRE ATGACAGTTG
Fsz0 TATTATATAR TRCTAATAAR FAATATALLA AGGAAAGGTA AACATCRCTE RCGRCRGTTG
JE.1 CEETGCARRS THAGTEAGAT AATAALCATS ACTAACTTTT ATTGGTTATS TCRARSTCAR
F220 COOTOCARRD AGACTOASOT AATAALCATC RCTAACTTTT ATTOOTTATO TCRRRCTCAR
IP.1 RATRRRATTT CTCAACTTOT TTACGTGCCT ATATATACCL TOCTTOTTAT ATOCTCARAD
Fs20 AGTARRATTT CTCAACTTST TTACGTHCCT ATATATACCA TGOTTGTTAT ATGCTCARRG
JE.1 CACCARCARR ATTTAAGAGE TC

P20 CACCARCARA ATTTARRRAC AC

JP.1 was cloned

number X87216).

Fig. 3. The nucleotide sequence of the patatin gene promoter.
from Jopung and compared with known PS20 promoter(accession

The TATA box is in bold. The transcription site(C) is underlined.

SR g promoter(PS20-])€ ZH7te] #HE A& #d Wy CaMV 35S promoter2}
%%k sl7]9lE) AgaA EcoR 1, Sac 1& AHgste] A AstaL pMSC002, pMSC003#
Eloll Az A2k Z7ke) A& 23 e Agas EcoR 1, Sac 15 A
815} aL(Fig. 4B.), seminested PCR =3 Al A}-&-3F primer %, 35’ -ttgaattcGA

TTATATCGGAATGAGGATTTTAT-3'), 93K5 -gttcaaagagctc TTAAATTTTGTT

=
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GG-3")o.2 2% PCRAIAME PS20-] ©+H-& gHolet 4= 913l o (Fig. 4B.), Z2te] 4
& 9hg] e S pMSP0029F pMSP0032. &2 ™ &5l th(Fig. 5.)

ES5] bp
G0 b

Fig.4. Cloning of PS20-] promoter fragment into plant binary vectors. A, nested P
CR product of specific PS20 promoter; B, restriction enzyme digestion of recombin
ant binary vectors (Lane M, size marker; lane 1 and 3, pMSC002; lane 2 and 4, p
MSC003); C, PCR amplified products (Lane M, size marker; lane 1 and 3, pMSCO00
2, lane 2 and 4, pMSC003).
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Fig 5. Recombinant vectors constructed with patatin promoter. RB, Right border;
LB, Left border; 35s, 35s cauliflower mosaic virus promoter; Nos T, the
terminator of nopaline synthase(NOS) gene; mas P and mas T, the promoter

and the terminator of mannopine synthase.
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v FAAEA Y <
O pMSC002¢F pMSC0030] =18 & A skA o &l

- PCRoll gt JAAdsA 22l

PPTE A2k Aol A &g 2 EAol thsto] PCR= &Qlgk A3} bar 34}
OVA154 691 42, M-INSIGrfrd 27 =0d AS zh2h ge1d 5= 71 ¢l vh(Fig
6).

MINGIS

bar

M P55 6LE 6 6AH1I5116 C

MP707127374'Z')761(BC

Fig 6. PCR products amplified from genomic DNA of putative transgenic plants

with bar or target gene primer set.

gt PCR7I= & &3 FHdA ] diato] 03%°] AlzxAl(basta)E 23 4

G Aobd A Fske Ak Qo] HFAH R AdotdE JIAE Vo R 3 FHEAT =
AApRke] =9 E EREA (pSJOODE AFE3 A 2F2 0.8%
37%° E&S YEhAT OVALS4 6¥ A7t
multicloning sited] =Y® A 25 FAAZL E8&0] 0 %A WA UL 0.6%°]

itk MUNSISr 047t £ 2uAe 49 29FES A0S o HE

=
g&o] =/ dehwtoy dFHgaEo] dAHerm | stopa ofo] il
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1) Southern blot hybridization #4Jo 23 =4 % gene copy ¢ &<l

ARk PCR Agoz g0y FAHeA A=A Z5EH genomic DNAE & 38}



of EPFHAS v EA5tE ©Y HdUEAE Hind M2 Ad9s & A7|9s
3l9] nylon membrane®l transferdt § target peptide A GHAS WA A A2
¥AAIZl ZE B Z genomic southern blot hybridizations 433+ ZA3}= Fig 73 %
ok tiEel v A AZA A= hybridization H+& @HS 9 & 4 7} glde
U, FEASAZ Hol= 67/MA ulsted A= ZF2be]  target peptide ARk
hybridization ¥ WME=E gl & 4 QUAvh 53] pMSC0027F =€ MAZA =

<

T

HAAZ 2 copy °lFe] =dd A g &

I Kb — —

5 Fbr > -
o K —

Z. 8 Kb —

Fig. 7. Genomic southern blot hybridization for the introduced peptide gene in
transgenic potato. Lane A and G represent non-transgenic plants as negative

control; lane B to F, transgenic plants with pMSC002 and lane H, pMSC003

2) RT-PCRel 9|3 =9 fxxte] &d 2l

HFH o2 pptE o] &3te] HAEd F basta A ZA(0.3%) Aol st} FA o
Il gbobde Zbztel FAdsA Y i dAYFS £AFSHLA RT-PCRS tha3 2
o] &3ttt tZT(contro)Q!  OVAI 6& TE317]1918 Zelolwi= forward;
5" “TGTCCTTCAGCCAAGCTCC-3 ", reverse : 5 -GGTCGACGGCGCTATTCA
G-3"°]%la. Type 1 diabetesZ target®= 3+ FHElo|=E A= HFdA4<
M_INS159] &<lS 3 =Z&olH= forward, 5 ~-GCTCGAGATCTGCAGCTGTG-
37, reverse; 5 -GGTCGACGGCGCTATTCAG-3 " & A&3sler ols fxxk
= 47 transcripts® AAFetE @ WolA #H3E  gene-specific  oligomer©] T
RT-PCRS Takarad]Alell A %3+ super bio one step all-in-one RT/PCR premix
(P7003)& ol &3te] AlF¥ &7 AF 5= manueldl] whe} 533
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Table 11. Frequency of transformation

No. of
No. of No. of
No. of resistant
plasmid |Variety regenerated transgenic | B/A (%)
explants plants in B
plants (A) ) plants
PPT?
JpP 40 250 15 2 0.8
pSJO01
JwW 40 562 74 21 3.7
pSJO01: JpP 20 144 9 0 0.0
OVAl154_6 JW 20 161 14 1 0.6
pSJOO1:: JP 20 86 0 0 0.0
M-INS15r JW 20 263 16 6 2.3

¥ means the number of survived plants on the media containing 2,5 mg/L of PPT.
means the number of survived plants on the field upon treatment of

3%herbicide, basta.

o

0.3%9] AxA A e Aopde FAASA N dsle =gdd FHA] dHYG
RT-PCRZ =A}38FSth Fig 82 barfrd#e] mRNAE S35 ZolH lane 12 size

¢

marker, lane2¢} 88 non-transgenic plant®X4 negative controS YWEFH A 2] lane
34 THZAA = M-INSIS F327F =9E A AdSEA oW lane 9= OVA 154 69
TS YERATE sk E ®AIS M= internal controlA] 18S rRNAC] ek
S Ui e ® RT-PCRe AH&F ZF Al&9] total RNAE $93 &S AR
s AL on gt M-INS15 §4247F =99 d A A4 <) lane 3014 7H-S 24zt
ME e FAAIARA BEGo] 47 6% FAASFA vhE A Bk E=A(H o

A
U gene copy F 7} =2 AN B % F5£9 mRNAYS 9l

i
%
2 L
o

stA A7tA g Aol A FEPol =429 mRNAS FZ3 %2 designdt Zzlo]H
I}E Fig. Aol Yetdidet, 298 8o A e} 7R 2 lane 12

size marker, lane29} 8& non-transgenic plant®Z4] negative controlS 5 3}lH lane

ll
=
G
i
@
=
o
Y

394 7HL M-INS15r FdAFe] 3k specific primer® F%39°2™ lane 9+
OVA 154 6¥ H#&AA}e) specificdt Zelo]HE AFE3FA T T3l Zhzbe] & 2 A 3hA o
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3} northern blot hybridization
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HA3kA A= AF peptide
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Fig. 8. bar +#Ate]l w3k RT-PCR ZA3}. 1. Size marker; 2 .negative
control  (M-INS15); 3. M-INS15-70; 4. M-INS15-71, 5.
M-INS15-73; 6. M-INS15-75; 7. M-INS15-109; 8. negative control
(OVA 154 6); 9. OVA 154 6-105

o] internal control® 18S rRNA& Zglo|HE A}g3dle] A3k Ao RNAVH

template®2 AF-&-5H A S5S &8 oH(EH

2ol =¥ M-INS15r A ke g
(A)

Fig 9. The result of RT-PCR(A) and northern blot hybridization(B). Lane 1,
size marker; 2 and 8. negative control (non-transgenic plants); 3 to 7.

transgenic lines with pMSC002; and 9, transgenic line with pMSCO003
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3) SelE TewE AR euAe] FAARA Hu
7h) BAAAG] B & PCR &)
Seel ZEuEst 89

P

o2 AFFuHAE Pt =fA47} £g9

LA (pMSP002) ¢} thx FElol= (OVA1S4-6)7F X std 84 pMSP003°] =94

L H

Mo

TH PAASIAE PCRE F4% 23 Fig. 103 o] vo] AEAA =9dF4
A A THFig. 10).

r
it
&
X

kA 1 = = 4 = =1 - = ] 9 10 11 12 13 14 15

S00bp

SBEEERLEE SHee-

F00bp

Fig. 10. PCR analysis of candidate transgenic plants with pMSP002 and
pMSP003. Lane M, size marker; lane 1, positive control of pMSC002; lane N,

negative control (non-transgenic plants); lane 1 to 8 pMSP002; lane 9 to 15,
PMSPO003.

duk PCR= &lel 5 Fdd3 AEA ] tsto] mRNAS| 34 o] F-5 &<ls}

=

A FAA gk A G o riE Ee2 & RNAE AR&dtol RT-PCRS

=

2=
g3t th. pMSP0022] 7%= 3WIHAIe 8 Z1E]al pMSP003¢t #2 A5+ 119

AARE] MES Hol Flov O BHYE S35 ¥ Aoz yehyt (Fig. 11).
A 1 2 54 6 & 7 o9 1 11 15 14 16
L0l
S0

Fig. 11. RT-PCR analysis of candidate transgenic plants with pMSP002 and
pMSP003. Lane 1, negative control (non-transgenic plants); lane P, positive

control; lane 2 to 8, pMSP002; and lane 10 to 15, pMSP003.
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Az (HMBP14)7F =99 454 pMSC006¢] &

(o
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e
oX
oM,
b
ol\
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o,
o
[
Ho

F =99 &ubA] pMSC006S w93 o=
FHAA A7 F ppt & FHS A A e AEAR 2 AA S diste] A
b PCRE #WHAS] =il -5 Selstdltt (Fig. 12). ol fetol= FHdAxE %
3t7] 938 =lolm = sense: CAA GGC ACA GAG ACA CGG$EF  anti-sense:
GAT GAT GAT GAT GAT GGT CG, Bar genes Z%3l7] 93 Zglo|v:=
sense: GGA AGT TCA TTT CAT TTG GA<Ql anti-sense: CGA ACT CAG TAG
GAT TCT GGE At&stdth Target FAAE = thEAddstE A w3eto] =9
Holx TR PFHgA

H
=y
= g

R

Aol AR A8 S bar FAAE FEAD AP

td
il

3MAE SR

M A B C D E F G H I J

1000bp

S00bp

Fig. 12. PCR detection of the introduced peptide gene in transgenic plants with
pMSC 006. Lane M, 100bp DAN ladder; lane D and I, plasmid DNA as positive
controls; lane E and J, negative controls (non-transgenic plant); lane A-C
represent transgenic plants amplified by bar primers; lane F-H represents

transgenic plants amplified by target peptide gene primers.
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3t7] 93k Z kol = sense: CAA GGC ACA GAG ACA CGGSF anti-sense: GAT
GAT GAT GAT GAT GGT CGE AFg3ta, internal control® actin +3AE =
Z3t7] 9gk Zetolm R sense: GGC TGG ATT TGC TGG TGA TGS anti-sense:
CCG CCT GAA TAG CAA CAT ACE At&3sted RT-PCRE 3 3to] negative

control & non-transgenic plantsi internal control® A}&3} actin FdA = & &

AAgA Y L o] TEHY oY target FAAQL FEOIE FHAE FE3H7]
AF zoolmrs FFo] HA FeS Fdrh 3 A dEAE A=A
ol HE]3 % RNAE target F+AA9} actin FAAE T3] TZAAAN A AA
2 EU¥ target AR AEAHOoZ mRNAZ dAsE AS Fad = Aot
(Fig. 13).

1000 —=

S00bp —=

Fig. 13. RT-PCR analysis for the amplification of transcript of the introduced
peptide gene in transgenic plants. Lane M indicates the 100bp ladder; lane A-C,
transgenic plants amplified with the peptide gene primers; lane D-E, the negative
control (non-transgenic plants); lane F-], transgenic plants & non-transgenic plant

amplified with actin primers.

il AR A ZRE A4 HAEol=9 F
1) pMSCO002% pMSC003°] =% A Aol & o83 western £ 8

[e)
Elasy
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=89 (150 mM Tris-Hel, 24%glycerol, 5%SDS, 5% [
—-mercaptoethanol) &2 FZ&3 & 100ColA 1027r boiling 3 & dAEY & A%
M-S acrylamide gel [SDS-PAGE (12% preparing resolving gel, 5% stacking gel)]
ALg3Fe] A7) 953 oS (Schleicher & Schuell Bioscience, #C025/2)14 <)
3 PDVF membrane®l| blottingA|Zl ¥ 12} 84982 Myc-Tag (9B11) monoclonal
antibody (Cell Signal Technology, #0211589 T #2276)2 Al&3dldom 2xF A qt
S goat poly anti-mouse IgG (H&L), HRP (KOMA Biotech Inc. #K0211589, &+
Calbiochem, #D24233)& o] &3} ]t}

1% 14%= PCR % genomic southern blot hybridization®. & 219 z+zbe] A=A

o

SAE Wl At F F dorhE 2 F WA thd western &4

3
Wee AP Avelth pMSCO0Zt E4H 750 AAMNA 149 kDaol A et 9

5
Art. 1y e FAAANASG v FAAY AEAZREE feol= wesl @

D HA ek gkeh. B3 pMSC003 =WkAI7F m=9lel g dekel 1092 A3 WerE o

4 0% e Tl TN Th 15 L Oh & , )

(s le F s

Fig. 14. The result of western blot hybridization with transgenic potato leaves
(pMSC002 and pMSCO003). Lane C, positive control; lane 46, negative control (non
transgenic plant); lane 105, pMSCO003 (25.9 kDa); lane 70,70, 71, 73, 75, and 109,
pMSCO002 (14.9kDa). For the western blot hybridization, antibody for cMyc protein
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was used.

2) pMSC002% pMSCO003¢] =9 FAxs HAAEAZFE T84 JHo2R Y
—,—F'/‘IB']- D]—Hﬂ%] o) 01‘9_6]- western ;Q_; C—)]§]' E‘_—g—

s, 7ol M AT Av|E A A A H=AE 20049 ol 9ok

=
2 Zel Aujste] g 1A o2RE FE3 Gl A S o] &3to] western &
At Bes st A3E Fig.lbol YeErdAT. ¥4 45 149 kDael @@ s+
o] W=7} @2 E 7= Sty negative control & AFE3E U] A HASA A Y

I

g S Aol Bok e me=rt vey Az el =rF A ASA ] tuberoll A AT

M F 1 7OTTIT 73T 767 18T P

Fig. 15. The result of western blot hybridization with the tuber of transgenic
potato. Lane M, size marker; 1, negative control (non-transgenic plants); 70T, 71T,
73T, 75T and 109T, transgenic potatoes; and P, positive control. For the western
blot hybridization, antibody for cMyc protein was used.

ELh 2 ATFolA AR HASA RS HEels F32He FEdlE cMyc @
iz W drely el 670¢] histidine #H71% F-2 EHo dvk whEbA cMyce AR =
golo] H A Fro = E his tagol] W3 western blot hybridization®= FA|o] <33}
of Wgko}t 149 kDadll aldet= fetel=x= &<l & 5 71 gl (Fig. 16).
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Fig. 16 The western blot hybridization for the detection of peptide synthesized
from the introduced vector, pMSCO002. The antibody for the His-tag peptide was
used for the hybridization. Lane M, size marker; 1, leaf from non-transgenic
plants; 2, tubers from non-transgenic plants, 73L and 75L, leaves from transgenic

plants; 73T and 75T, tubers from transgenic plants and P, positive control.

3) pMSC006°] =¥ FAHS dAeFE fepol=2o AL 208 918 western
A8 ukg

A ss A FElolE FHAE target® AlFHE &HEA pMSC006<]
! RT-PCR (Fig 13)2 2el® 37019 FAASAE o

=}
2 Felol=go] WE S 3ol 3R western blot hybridizations F8 33 o A

Fig. 17. The result of western blot hybridization of candidate pMSC 006 transgenic

plants. Lane M, size marker; 1, pSJ001; 3, 4, and 5, transgenic plants with
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pMSCO006; and P, positive control.
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Jackson A-4el oJFste] dAl U EY FA Aol
X

AZGAA AEE APER HDS Fo B ATelA AhEY oA gwAe 4
g 5 Qe #EE gl A%H o Mol v AT 49 Artue
Age] FAlo] oW JHe MALAE 2D EF @ 742 Ba) A7l
489 F4e AN F QEA 12HA ATE FAT F Aok

2) Al 241 % #A

) AgANe] ZE AHLHCl mE 42T Wepo|= Zejolw s} Peol= AF

A1 ARIA AN FAT 4] Wete| =g oAl LEA7]7) 914
A AEA Ags WEHA pSJ001e WA Azt ABAYIA B ow W
A7)

#st7] AEAUY A Z2ES A4S F e ddA Zepolw s A&tk Al
2 7 o] ZepolwF JH2098S AEA A mES EIEA Qe Zetelv
2R ERYS ] A% AFdEas AolEE EFstal vt thE Zetold
Ql JH21162 A Aes EFstal dom AEA U Hete]l=9 B AR s
dob B F 9lE A S2EHS ¥Ieta Stk o] Zeto]mE o] & A EA
FEoll sHA AEel fHa dHS F&A Fow s 7 Ae A=A HEE W
& Al#a

1Akl A ol 47 Hetol =B WA B A o Fetol=  Sof

o SRR EA3= ol :AE9] codon usage:

Hepol = (‘rr .o) Codon usage |2 =¢] codon usage®t "% FrARehS &
i _

R [ 94500 | astan (& F2). webA A 2 A%
OVA19-9 | Gallus gallus 96.1 Aol e b2 peptide A Qe W39l
OVAI5S4-6 | Gallus gallus 95.1 o] E&o] Helo]lt AES agE A=
MINS 15 | Mus musculus 90.8 Ao =AU B2 dArjde A
HMBPI4 | Homo sapiens 92.9 23 7| d wslgle] aulE =95
712 g olfre thg 3 2k FA A Al AT FA A Az 479 =]
Eto] == 1 codon usage’t of71gdhe] A3} wfg- AR A & 5 AT T
codon usage’} ¥XsHA] = YR 39 T 92%° dMF 3= codon usageE &4
i A AEAUAA Heolms AT wo F FFS FA e ¢ F A
Atk odlE 9] codon usage’t 7HE LAFA &= A 57F Leucineol Atk &<
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