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ABSTRACT In order to develop transgenic sweetpotato plants [jpomoea batatas (L.) Lam. cv. Yulmi] with enhanced
tolerance to oxidative stress, we constructed transformation vectors expressing 2-Cys peroxiredoxin (Prx) gene under the
control of the stress-inducible SWPAZ2 or enhanced 35S promoter (named as SP or EP). Transgenic sweetpotato plants
were attempted to generate from embryogenic calli using an Agrobacterium-mediated transformation system. Embryogenic
calli gave rise to somatic embryos and then converted into plantlets on MS medium containing 100 mg/L kanamycin.
Transgenic plants were regenerated in the same medium. Southern blot analysis confirmed that the Prx gene was inserted
into the genome of the plants. To further study we selected the transgenic plant lines with enhanced tolerance against
methyl viologen (MV). When sweetpotato leaf discs were subjected to methyl MV at 20 uM, transgenic plants showed about
40% higher tolerance than non-transgenic or empty vector-transformed plants.
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Algo] HEdt AEFHAE A FHH AU A4} superoxide
anion radical (Oy), hydrogen peroxide (H,O;), hydroxyl radical (-OH)
52] vkgAo] o =49 BAGAAE (reactive oxygen species,
ROS)©. 2 H3}A E 1 (Allen 1995), ROS Q] Tt} whAlo. AlE-0] A
AR A7) F8 2%10] H3 It} (Inze and Van Montagu
1995). 23} ©]&] 5t ROS+= superoxide dismutase (SOD), peroxidase
(POD), catalase (CAT) 5-2] 3}4ks}a 49} ascorbic acid, a-tocopherol,
glutathione 5-9] &4} AR Fof o3 A& o AAY
t} (Allen 1995).
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agat A2 (Ipomoea batatas (L.) Lam. cv. Yulmi) FoH
222 HE Gy diEA) A2lAE MS (Murashige and Skoog
1962) 7] 2ujA]o] 100 mg/L myo-inositol, 0.4 mg/L thiamine-HCI,
30 g/L sucrose, 1 mg/L 2,4-D Y 4 g/L Gelrite (MS1D)7} H7}= uj
Aol A 47 1A 2 Atfuokste] §-A3FTHKwon et al. 2002a).
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Figure 1. Plant transformation vector. A, pSP-K; B, pEP-K. SWPA2p,
sweetpotato peroxidase SWPA2 promorter; C2CPrx, At 2-Cys per-
oxoredoxin; 35St, CaMV 35S terminator, E35Sp, enhanced CaMV
35S promoter; nptll, neomycin phosphotransferase
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2.Cys Prx A7 (ABgLI630)S] ABHEENE AL Sisko
A oWE RemiE GRa ABLEUE A 2.Cys Pl
YRS AVELE olgstel Helth F AL A
SWPA2 Z2TE Ei CaMV 358 ZauEd] 2tz dasiirt.

O] AES kanamycin A4 MLUERAZ ZH= pCAMBIA23009]
Hind 11T Z42) ]l 4J8}o] pSP-K, pEP-K HE|2 Y3} 3ith (Figure
1). 9 & WEE Agrobacterium tumefaciens EHA1050] Z}2 =¢Js}
o] 17at Az o]ga3tt.

Agrobacterium Oi7Ho0| oI5t HEME U ASH =3t

MSID A z|o] AhefFEA] 15U & iy A LE F
A5 ZHEE o] &5tk 19 ¢t vlU3t Agrobacteria S YAE
glste] B 2, 10 mLe] MSID AAJujo] FEdto] Ay Az
29} E3tslo] 302 Et B3 & FFH filter paperS 0]-2-5}
A 2ol B8 Agrobacteria®} YA S A A3t 22 E<¢F MSID Hj
ol ZE vjkstATt (Lim et al. 2004). 400 mg/L cefotaximeo] 3
4 342 35 w3t A AE 335 N3] Agrobacteria s
A ATt 3 100 mg/L kanamycini} 400 mg/L cefotaximeo] T2 Al
2] (MSIDCK) |4 oF 4709 B2t 357 THH 02 ArfujoFsts
A] kanamycin A& A2 AS Adsigich. ALE aidy Ay
E5E Az 9 AEAE F=517] $15te] 24-DS A AT MS
7] =4} A] (100 mg/L kanamycin, 400 mg/L cefotaxime -3~ BMCK)
ol $A4 257, ©F 40 umolm™-sec” @} cool-white B, F=7] 164]
2t 27004 weFsRAch

Yunlg HEH 24

Kanamycin 3HGHx]o) G4 o2 Aty 223} A1EA)E PCR
2 3Ql8tgith PCROY AR-E primert= Prx @ npt 1T §4R} Eo]
A71Md BES A1 L5t o Py Zalo|m = 5.TCT AGA ATG
GCG TCT GTT GCT-3' 5-GAG CTC CTA AAT AGC TGA GAA-3'
o1 ppt I Zato|= 5-GAG GCT ATT CGG CTA TGA CTG-3'
5-ATC GGG AGC GGC GAT ACC GTA-3'0jc}. PCRE Prx S-H%}
o =¢jo] Eeld 1t AEAE thAO R Southern F4-& AA|

3Tt W7ol S5l aat AEH| 9] 9o 2 HE DNeasy
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Plant Maxi Kit (Qiagen, Germany)S ©}-83}0] genomic DNAE 2
ejatelet. Feizh DNA (30 ug)S EcoR 122 ZTHsto] 0.8% agarose
gelol H71%53F &, Zeta Probe membrane (Rio-Rad #&)032 #
oA ATk FAR ABA] probeis Prr LA Eoj B4 7
435to PCR2 $Hatol o} 8-8151.00 (800 bp),
FHEE T3 AEA T AdAFS probe o859t ©|
DNAE %prlpfli{a—‘ P] dCTPZE labellingA]# prehybridization-£-<Y
(Zeta Probe membrane g0l 7}s}od 60°C ofjA] 24417} S0k £4
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Figure 2. Somatic embryogenesis and plant regeneration from embr-
yogenic calli of sweetpotato [Ipomoea batatas (L) Lam. cv. Yulmi]
after Agrobacterium co-cultivation with SWPA2p::C2C-Prx/pCAM
BIA2300 (pSP-K) vector. A, Embryogenic calli and somatic embryos
on selection medium with 100 mg/L. kanamycin; B and C, Plantlets
developed from somatic embryos; D, Transgenic plants grown on
pot
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SWPA2p::C2C-Prx/pCAMBIA2300 (pSP-K), E33Sp::C2C-Prx/pC
AMBIA2300 (pEP-K) B #E] control (pEV-K)& 2+2} %831 Agro-
bacterium V)& Tto} vl A AS A Agsgic) gt
A BHAE 2 FO AT FEA k2 MSID iAo A &
% 9t £ 100 mg/L kanamycin} 400 mg/L cefotaxime®| #7}%
MSIDCK ATdufAlo| A 3 b o2 Al wiorstax Adakaig]
o Addhaf o] A Alcfufofo] U eld A iR Aejie %9

At g8 A IS FASHEA SAE I
Ahuf ol A 470 591 iR e aE 24-DE A A BMCK
AR A W 2dolA wjofet Auk AAEET GEEgloH
1-27114 e} A3} shooto} Raj7} REElo] AAEA R AL} 5
EF (Figure 2). 7hutobolal Aah AT a-pop e sof 4
AEA AEate] FAe 1% nre R w
Ae] 20 tiFgo] Az stk 5717 EE% F—%L
ol FGAHE ggo] 1% Azl thE 81
(Lim et al. 2004),

EAEEE A DNAE
& primerS ©]-g3}o] PCR
2 elsdck A2 AR SRS 0% oA 500 by
2719 Pry GAxb7} 2k akE gl vk b ek WEul 2918 Al
Aol A nptll gho} SHels| gl o] HAMBIAF] 2] ok ’%‘%Kﬂoﬂ
M= e AT E 2] U9t (Figure 3). Prv §-21719] 124J0] 3}
ol Al %i{a SP (pSP-K H#]E] %3)), EP (pEP-K #|E] %¢)) @l EV
K wo)s zhz wwskolct
$HA] Qo] Sel Do}
Southern blot HA418- A Als}
dlofl Prx -G-4217) 143
2ol Ay

jal

PCRE P
DNAE ?_]' s
ek a1 ”L”F 4
Wt} (Figure 4). ]
7Bk e alute] RS} (Min et al. 1998) dgrobacteriumol]
T Aolal, B B copyZ)h B9 El= H

B SR 2 gl zu}vggg gholeh 4= giglet (Lim et al. 2004).
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A 2 A wehZ (methyl viologen, MV)2- PSIof| A ygkelw]o] =
g AR sl AEEAgo] Sl Akk ‘?431?4 0. ,% A7
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Hgwe 3. PCR analysis of sweetpotato plantlets cultured on kanamycin
containing medium. SP, pSP-K vector-transformed plantlets; EP,
pEP-K vector-transformed plantlets; EV, control pEV-K vector-trans-
formed plantlets. M, Size marker; NT, Non-transformed sweetpotato
plant; PC, Transformation vector DNA as a positive control

sp EP EV

0 NT12 3456768

Figwe 4. Southern blot analysis of genomic DNA prepared from
transgenic and non-transgenic sweetpotato plants. SP, PCR-positive
plants transformed pSP-K; EP, PCR-positive plants transformed
pEP-K; EV, PCR-negative plants transformed pEV-K. Equal amounts
(30 ug) of genomic DNA were digested with the EcoR 1, electro-
phoresed in 0.8% agarose gel, and blotted onto a membrane. The
blot was hybridized with the 800 bp fragment of Prx gene and 700
bp fragment of NPTII gene as a probe. NT, Non-transgenic plants.
1-10, PCR-positive plants. The positions of size markers are shown
on the left

o] AME-E|T 9lc} (Oberschall et al. 2000).

Patoll Al oF 85 A5 FAAE DrobBA 5-THA 48 F
Slod 20 uM MV £-oo] = Petri dishof] =] 24 AJ7F vjokale] ¢
of ¢4 HEE WASIATE MVE Adslo] F 20IA Mokt
A 12 A7 A3 BHE Qo] £abo] whakely| XAk Sp Al
A9 - MVE A3k 12417k 24A17F ol NTof w3l 50%
A 27 £4E oW (Figure 5A), EP A123E 20 pM MV 3
2] 12 AT Bl 34%, 24 X7 Foli 40% 4ol Zvisch
(Figure 5B). it} HlE|WHS =QIat BV A124)¢] 9 HARL NT

ONT O3 ogp?
o HESPR MSPE DIPS

Relative jor leokage(3%)

Relative fon leakage%)

Felgtive ion leakage(%)

lhurmnination tirne (us)

Figwre 5. Effect of MV on membrane damages in leaf discs of NT,
SP, EP and EV sweetpotato plants at 24 h after treatment of 20 uM
MV. A, Transgenic SP plants; B, Transgenic EP plants; C, Transgenic
EV plants. Relative ion leakages were determined with respect to
conductivity of the solution obtained on complete membrane disruption.
Data are means +SD of three replicates

) A g SWPAZ Zangs} £9s
A1 Pre2] WS 7H81A =3 Aot} sk o]e} vls)
Al SOD9} APXE =3 SSA T uk A EA ol 4] SODS}F APX &
AA7E 2EY 2o o ZFelA WEE S BRE oy el YEA |
A S BAS HERfol MVo) o3t ARIAERA B A2 AE
glzo] Yol F7he ACE gelH uf glod, o3t YAt
T E4Ue FAlEta s fAtel pide] gt AutE B b
Ut} (Lim et al. 2007). E3F B35t AEH A A F-42F ndpk2 &
=ATH AR (ev. HA) ’“”ﬂl""ﬂHE MVl oJgh AtstAE g Ao]
Aol S7H= =t o] Z-foll= NDPK /4] APX B4 $7H8
7P AR BR1E It (Tang et al. 2008).

weha] B Ate] A =YE he dAkEtE A fiAke)
WA Z PoZh MV OJ3f) F e E44aE aatd oz A7
sto] datAEd 2] ik WAo] H7HE AL AR ¥ 3}2

AEA| oM AStaEA WA 7 B ofyet 2 A
& 5 EAE A iRt e AR =Y F8A4Y *’a‘
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