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ABSTRACT Embryogenic calluses derived from shoot apical meristem explants of sweetpotato were subjected to
particle bombardment to generate transgenic plants for antisense expression of cDNAs encoding two different
AGPase small subunit (ibAGP! and ibAGP2). Plants were generated via somatic embryogenesis. PCR and Southern
analysis demonstrated that the incorporation of iAGPI and ibAGP2 into the genome in an antisense orientation.
Immunoblot analysis confirmed reduced levels of AGPase small subunit in transgenic plant leaves. Plants with
both PAGPI and bAGFZ2 produced a lower level of the protein than plants with /bAGPI alone. lodine test
demonstrated that transgenic plant leaves and storage root accumulated reduced amounts of starch. lodine
staining of leaf tissues indicated that transgenic plants accumulated less amount of starch than control. In
accordance with western blot analysis, plants with both PAGP! and bAGP2 accumulated a lower amount of
starch than plants with /bAGPI alone. Both transgenic plants exhibited a severely retarded growth, resulting in
bare survival. It is suggested that disrupted expression of the gene encoding AGPase small subunit is lethal to
the growth of sweetpotato contrast to other species including potato.
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bitor)o]] ]3] A3E W= allosteric 4:4] (Ghosh and Preiss
1966, Outlaw and Tarczynski 1984, Plaxton and Preiss 1987)
o8 ol 2R Hlo| w HEYH P& 2UsHE
42 A o} (Preiss 1991). olF 2HAAE HSHA)
A HEO) okg 2WNTA 2R, S4, W, W B3} go
AE &2 ZAEANA AZEQ L (Miiller-Rober et al. 1992,
Stark et al. 1992, Giroux et al. 1996, Smidansky et al. 2002,
2003), AGPase small subunito] S|F3t= SAHRE0] 2424
T, L7t € S SolA S84 = tt (Giroux and Hannah
1994, Prioul et al. 1994, Weber et al. 1995, Bae and Liu 1997,
Choi et al. 2001).
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oz ge R o} gE gk 17ul PAMLL particle
bombardment (Prakash and Varadarajan 1992, Min et al. 1998)
9} Agrobacteriums ©]-83F W (Otani et al. 1993, 1998,
Newell et al. 1995, Gama et al. 1996, Lim et al. 2004)0] X212
it 2 dFoA= 7u}e] AGPase small subunit -S-71
A1Z antisense-RNA 7|0 & =9lE A EHE WEE o)&
8l particle bombardment B 082 7Falo]| FRAAF A
7 5 FAABAN AR AAo] ZAHEAE doju
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W ES 10} (Ipomoea batatas (L.) Lam. cv. Yulmi)2)
Ao Bdzz] &3 vy AaA (Liu et al. 1989, Min et
al. 1994)& particle bombardment A2 2 ©]-&3}gch 2t}
AGPase small subunit cDNA[ibAGP! (sTL1) or ibAGP2 (sTL2):
Bae and Liu 1997]5 CaMV 35S promoter2} neomycin phospho-
transferase (NPTII) {427} A EA|2 & o9}= pMBP1
binary vector (Figure 1)2] BamHI-Kpnl $|X]o} antisense H}3F
C2 AR F Min 5 (1998)9} He] uhe} & Zepaus
ibAGP1, ibAGP2-& 4|0| A} particle bombardmentZ 435} it}
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Figure 1. A partial map of the plant expression vector, pMBPI-
ibAGP1 or pMBPI-ibAGP2. Both cDNAs were inserted in an
antisense orientation. P35S: Cauliflower mosaic virus 35S
promoter; Pnos and Tnos: Nopaline synthase promoter and
terminator sequences, respectively; NPTII: Neomycin phos-
photransferase II; L and R: T-DNA left and right borders,
respectively.
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(1995)2] ¥ o 2 genomic DNAS E&)3}4t). ibAGPI B+
ibAGP? specific primerE ©]-831o] WA (94°C, 14), annealing
(55°C, 15), & extension (72°C, 18) FH0 2 303) PCRE
S5}t PCRo|| A5 ibAGP specific primere= Tr-¥
Zrt
ibAGP1 primer: 5’-GTCCGCAGAGAGCTC-3’
5’-AGTCTCTCAAACGGC-3’
ibAGP2 primer;: 5’-CGATCGAAGAGAGAG-3’
5’-CATGTTACTTGCATATGCCC-3’
Southern 24 A5l 2F 30 ug DNAS A|$t64 BamHIT}
Xhol &2 A2)3}o] 0.8% agarose gelo] #7]%g%E3t 5 capillary
transfer XY (Southern 1975) 0.2 Zeta-Probe membrane (Bio-
Rad)ol} Ho]X|Z ). Membrane-2 prehybridization (1 M Na,HPO,,
I M NaH;POs, 7% SDS, 1 mM NayEDTA)-&Mo] 2417} (60°C)
prehybridization 3t T2 [a-P] dCTPE HA|E ibAGPI specific
DNAE #7}sloj oF 16A)7F hybridization3} ST}, Membrane
< 1 M Na;HPO4, 1 M NaH,POs, 1% SDS, 1 mM NayEDTA
O 2 102 A ¥ X-ray BEO k=230 FFASL
Tt ¢ 0.3 g& 10 mM DTTE E33F 80 mM Hepes buffer
(pH 7.4)o1 A utafstoed 11,000 rpm (4°7C), 108 F2% YAHE
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23] A 22319tk 50 ugo) YA Bl oA
HAAZ] & 10% polyacrylamide geloll A A7) 4%

1970)A]7] 3L PVDF nylon membrane (Millipore Co.)o]] 114
A Zt} (Towbin et al. 1979). ©] ¥ membrane-S 1% BSAS}
TBS 10 mM Tris-HCl (pH 7.4) % 0.15 M NaClo] A7}=
blocking solutionof] 24|72+ &<t H< & 7% 373 {2
AGPase small subunit 34|} 3H7| 147 29t wkgsl4ct
Membrane-& TBS buffer2 3% XL & X7} 591 horse-
radish peroxidase-conjugated donkey anti-rabbit IgG (Bio-Rad)
7F A7He Ao F & TBS Sl o= A& zal BCL
Plus Kits (Amersham Pharmacia Co.)& ©]-85}¢] detection 3}
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2B-C) EFO 2 $74 FLANA 715t (Figure 2D). 17
oF FYABA) 27] AL hETo 2 Kol7} glelot
BE7I70) BTUEE ARl 2 Hol S Bl 2T
(Figure 3A)°] |3} FRABAS Qe F=2d FHo] #
o1FOIAIA] k1, HobAIAo] gste ofolt s
AREo] gokod 3], Hzko] olxm o mpo] 21
AL tha WERAL A% LA (Figure 3B-C)
HaToke 2o AAHel Aol olRolXA) ggko )
2 WY A9 olFoixA] ket (Figure 3D).
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Figure 2, Plant regeneration through somatic embryogenesis
from sweetpotato embryogenic calluses after particle bombard-
ment. A: Embryogenic calluses on selection medium; B: Somatic
embryos developed from embryogenic calluses; C: Plantlets
developed from somatic embryos; D: Transgenic plant trans-
planted to potting soil.
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Figure 3. Comparison of growth between nontransgenic and
transgenic sweetpotato plants expressing AGPase small subunit.
A: Nontransgenic plant; B-C: Transgenic plants; D: Storage
root formation in transgenic plant.

ibAGP] T ibAGP2 specific primerE ©]-83}o] PCRE 4=
stk 1 Adk #13% 22l AREL oF 1.67 kb=7]9
ibAGP] SR} EQIE|91 S-S Bhola} T (Figure 4B, D),
# 2kl A SL ibAGPIT} Ok 0.53 kb =7]9) ibAGP2 &A
A7t FAll 501 952 ERIeHGIT (Figure 4A, C). PCRZ
TR =Yol ElE AR =R AMA DNAE Z&|sto]
Aztas BamHI Ko 102 AFd & ibAGPI specific
probe S AHE-5}o] Southern 445 AA|81GIT A
oA z2TolA Ho| = upel gro] b 24 9]
Ay AGPase Wi o]€jo] & ThE W=7} FAE o] a7t
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#2 line

Figure 4. PCR products of the ibAGP-antisense transgenic
sweetpotato plants. A and C are #2 line; and B and D are #13
line transgenic plants. ibAGPI specific primers were used in
A and B; and ibAGP2 specific primers were used in C and
D. M: Molecular size marker; P: Positive control; NC:
Nontransgenic sweetpotato.

a2 g 4 A
t} (Figure 5) 293 139 gl Wi F7)7) o2 Ao
Ho} o] = 2leld 77} F—-TLUP A2l ohE AR ibAGPI
antisense cDNA” A% ¢ 9ok x3 33
A% m0h dozyy vue Fau B 3
10% polyacrylamide gelof|A] Z7|9%E 3t & 7} 379
AGPase small subunit 332} hybridization A] AL 1 50 kDa
off j5sl= MET} ERI= AT PAHEHA 2} AGPase small
subunit el A 4=220] ipAGPI, ibAGP2 SRAATE BA0) &
o} 9l 28 BHelo| ML Tj& FFAstRA.om, iBAGPITH So
NE 139 TN = 2o vls) A ZastHe2
& 4= ]I} (Figure 6).
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HIHBAO| B M

YAAS 24 2 giz7Y it 7T 2ML QoT
§olol gt ARS GMsl TR gaTel 93

3’4—3011*1% @%0 7&’6}711 HMo| ¥ utH bAGPI, ibAGP?2
+ 29 2] FAASA 9] oA
ITOWXI OFQY T iAGPINE 0 9]
139 a-q_]_,] 23} dofAe HEF o g HEo] Qg
At (Figure 7). 3, 21 E}Oloﬂ/ﬂh 28] gAdo] dojut
A obAl Tt diFt AR AAE AT Qi

Figure 5. Southern blot analysis of ib4GP-antisense transgenic
sweetpotato plants. Co: Nontransgenic plant; 2-6, 2-7: ibAGP1
+ ibAGP2 transgenic plant; 13-22: ibAGPI transgenic plant.

Co 26 27 138 13-22 PC

Figure 6. Immunoblot analysis of ib4GP-antisense transgenic
sweetpotato plants. Co: Nontransgenic; 2-6, 2-7: ibAGPI +
ibAGP2 transgenic; 13-8, 13-22: ibAGPI transgenic plants;
PC: Nontransgenic potato leaf. Fifty microgram of each soluble
protein was loaded on 10% SDS PAGE gel. A: Proteins were
transferred onto PVDF membrane and cross-reacted with anti-
body raised against AGPase small subunit from potato tuber;
B: Coomassie blue stained gel.
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Figure 7. lodine staining of the leaf (A) and storage root discs
(B) from #2 {bAGPI4bAGPPand ¥bAGPJ antisense
transgenic sweetpotato.

P2 ARG 420 A% wsol DT BrnE
o FFAUCE 71425 Hrk. 0|2} 20| AGPase %Zd_x 5
SN A SAAA AR GES 2
Y= 9]t Inhibitor binding site”} S¢wio] W E. colz_J
AGPase 2 A7) FAAS hj], 744 2 U}Eoﬂ A
& AGPase §70%1) & Wla e ofe] H¥E4 (35%)
o] o|Fo}H 3L (Stark 1992), 72} AGPase small subunltg
antisense WO 7o) FANH 5191S A% WEGF
o] £31 ol F7hd AIE Airt (Miller-Réber et
al. 1992). T3k, 3-toh It {8 heterologous AGPase
mRNAE o] HLAXNHE o HAY AGPase H44}<]
Ao] AA|Ele] AatH oz AEYATL Yl HAAFA S
s}l =7|= 3¢t} (Bae et al. 2001).
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< 8138+ 1 (Figure 4, 5), western blot¥} HEGML E5
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