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Abstract Sweetpotato is an important root crop and serves as raw material for the processing of feed, starch and biofuel in various
industries. Conventional breeding method has a relatively low efficiency because of its allohexaploid and self-incompatibility.
Establishment of efficient genetic transformation system provides an essential tool for sweetpotato improvement. It shortens breeding
periods, and realizes resource efficient utilization, such as high yield, good quality and stress tolerance genes. Recently,
Agrobacterium-mediated genetic transformation is widely used genetically modified method for sweetpotato. We discussed the
factors affecting the genetic transformation mediated by Agrobacterium -tumefaciens in sweetpotato, including genetic factors and
environmental factors. Genetic factors include strain type, bacteria liquid concentration, sweetpotato genotype and acceptance
materials, explant state, etc., and the later include species of induction, training time, pressure selection, the choice method, infection
time, etc. The inductor sinclude phenolic compounds, sugar, nitric acid silver and so on. We also summarized the current status of
beneficial genes used in sweetpotato, and visualized the direction of sweet potato genetic transformation and its prospects in the
future.

Keywords Sweetpotato, Agrobacterium tumfaciens, Genetic transformation, Affecting factors
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SECEME AN, BRERAHES, MERHL
THEPWHERE, BEEEREARTIRMLA
&, AITEREI [A) P S [ 250 R B S AT R 2R,
SR T BT -

H A7 FH TR0 38 4% B Ak 1) 5 vk B R AT
Gk, BRI EE. S HZERRES R Z
SRR G E, PURRE. FR%), M
REER F BUsCK, ZUEH (41245, 2000, F}2
IR, 45(8): 798-807). AT B A FIE L AL IR
i/ )11 2 20V SN - £ =i = R e
ZAE RN B BT SR TE 2 . N B B BT
o 1ECIRIG L 200 AL REREYI T, ) 80% 2
1% A 5 58 (MR A it %, 2000, HEA3EA
THEM 53R, pp.361). [ 1987 4 Eilers F)HH
LD Jewel 3RS B AN L FE N A L 4URN /> R AR
PR, BIH AT A e DI ORI R . A
YR IR T AR I AR AT R A 5 I8 AR AT R e ]
5, HHESEE T A R IR N = R,
SIS A Ak RTINS EE T AR
R AIRIFT S, DA Ak H s L AL i 7T 32
5%,

1 REAAT RN S HE R HAER
B AT A 75 SR AR IR ) A 2
Wi GHIE, WAT vir BEE RS S AR

R 1 T HE B AL R ARAT R R

(Z

a2 RS, I8 ERRER R vir BRI 20
RS S TT ARSI AL R o e AL R IR IR 3R
ENEVSEUR R IETS: AP NN €S SR
2008), L 5 A PR 3R A 75 MR AT T AH S
M. RSN, TR, Sk
TRYLI RIS . S H 3 s F A AR I R 3 B

A R AR &

1.1 BEREE
1.1.1 BEpRER

HAT, 75 H B &R0 B B R ZR AR
e AT TR (R 1) o AT B X SZ AR (R B B8 0 5 TR AR 2
RGO, DRI [R] B At R — AMEL A R B e AR
£t 2 (1998) LA H Z s S BF 24E 4 1. triloba
MEL, HE T Hikk LBA4404. GV3111SE. A2083SE
AT EHAL0L HEALReR, 255 R1, EHALOL %%
A5 = Otani A1 Shimada (2001) PAEE#k EHAL01.
LBA4404. R1000 (H#57 GUS FE) B g H 2 it ik
MG, FRER W E Rk EHAL01GUS JE[X i) &
KRB, ¥R (2003) (OB AT R B, B Rk
EHA101 # LBA4404 st i 3. Bk,
EHAL01 &% 4 3 A8 1) # (L bk . EHAL05 &
EHAL01 [fiT A= 1 (£ R pR A7t #5, 2000, 1Y)
RN TREFEHESHEAR, pp.373), fEiLFrH sk
AP

Ao

Table 1 Different strains of Agrobactrium tumefaciens used in genetic transformation of sweetpotato

R (L3 Ve K AFAy

Mycelium Strains Authors and years

Nop A208SE FRLLAXIER B, 2003

Oct LBA4404 Newell et al.,, 1995; Z'Z17%5%, 2002; 4k %, 2003; ik 5 5%, 2004; miEsE,
2001; J& 4%, 2008; e B A0 &%, 2007; Yang et al., 2011

Agr/ Suc EHA101 Gama et al., 1996; Otani et al., 2003; % %%, 2003; Shimada et al., 2006; Z=5i,
2005a; F k%, 2006

EHA105 Choi et al., 2007; Song et al., 2004; Zang et al., 2009; Gao et al., 2011a; 2011b;

Xing et al., 2007; Xing et al., 2008

1.1.2 HBIKE J RS Ge It 1] s 2% 4 %% (2005a) WF 7T R W, B K

W RS AR R 2 57, AR TERT
I AR YR BEA R, 40 B 4% (2004) I 18 PR
N9-1 515t 553 MIZEBSMAMEITIE IR, 15
ODgoo=0.4, 12U 1R] 4 min Jy H B IE BB GL Ik
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(EHAL101)I#K FE kT ODgpo=0.1~0.9 Z [A]is}, 45 18
[IE AR A AR T B 84k T Xing 55(2007) LAfR
55-2 Mt kL, &5 R Y B IR (EHAL05) WK FE
ODgpo=0.8 i, GUS Bif RIAFK K E . EIAAETF
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TR R GER LA, AE TG TR I R AR

PIAb T xehE A4 K3 (Gama et al., 1996; #&I44%, 2001;

VERREE, 2003; ERAZEZE, 2004; Xing et al., 2008;
Gao et al., 2011a; 2011b), A fRIE T MY A AT A
5% i PR PR R G BE 7T o

113 HEHFR

2 1 35 T A IR Nt 3 IR R A AR iR 1 A4 Bt
PE(ZE9REE, 2005b), AWHRILISIEHILIA R, ik
B Ak R R G B A ) H S R R R R R
) B AT 45 o B 41 245 (2002) A1 i) S 45 (2004) T
TR, AFEHE SRR A R A B
ZS . WH Z B et ik R JE (XK B 2§,
1997), 5 R B PR AR50 1 A S8 A 1) 240 T S 3 R D) 5
. 2R RWHEZ, Yang 25(2011)i@ L0154
WM, B TEA U E R R s e i
ik Z, SZEL T BRI RR IR EH %, NHER
BEM R IR A RIS TP 4.

1.1.4 #4324k

H AT T HZE s AL AME AR A R R T
12, AT ONIEAR A A RGN B (I A L SRR
PRI R) S B (A AR, 22, iR
) =R AR AR T AN R R AR R )
ZARM BN (Murata et al., 1998; Lawton et al., 2000;
Winfield et al., 2001), {HK % & AR A, H
RIFHBZE) T — @Rl R, HREMELS 1S, 78
RN H 2w AL b U H (B 4RSS, 2002;

Newell et al., 1995; Egnin and Prakash, 1995; =545,

2001), (HZAP RIS, oM HE, HAERAL
HE IR SRR . H IR I B 40 i &R 1 ST
fit kT 3R XS (Liu et al., 1997; Liu et al., 2001), i%
ERH A R & AT TR R )T R
(Wakita et al., 2001; Otani et al., 2001; 2 ZLF1XI| R
5, 2003; 74, 2008; LS, 2004; Lim et al.,
2007; Zang et al., 2009; Gao et al., 2011a; 2011b).

1.15 SMEMERES

YDA AL T 73 2L I S JIR, 40 i o) SRHE
B, AR B2 A TR, A BRI R (T RN Tt
#j, 2000, HEPFHEF TR EHE 55K, pp.389). [H it
F T A4 B AR R 7 3 36 Ak T I 52 7 B (1) 40 4
IR, BeAk, R REIE I 5 S R LB 2 B e
K H IR R AR . W TR, ML AR,
T Y I AE R ER (AgNO) &b B RE 3 550 A5 470 20 P 11 2% 52
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A (Veluthambi et al., 1989), & L1 F=EE A IE L4780
AgNO; 1] B L2 m A R0 (MR SC 5, 2002; vt
& 2004; 23R4 2005a). Ag RS54 A i 2
QM JE P A ) LIRS R 1, R B PEE BRI 20
TEHERIVERT, MITIRARRR T 208 % i A o AL RN 2% B
RN P (M 7k 3025, 2002). 55T AgNO; Rt
SEAEPD AN MBS A AL, AR A

1.2 FERE
1.2.1 B
1.2.1.1 By &9

TELAT BN T AL AL+, T-DNA 1%
B vir RR LS5, Bk, N2 vir &
KPR BIRE RE R AL R . — SR R
WA TGS vir XEER, WFELEm. BET
i R R S5 (T SRR 5 78 %5, 2000, AEAIZER T
FEJR 51K, pp.366). Stachel £5(1985) WA HE K
() B A LR R U b Ay B AR B T OB T A
fiF(AS), UEBAT 2 virD 15 555, S BE AT 2 A AT
BRI B 38 52 A4, RIS SCRT 5 vir ZERI R IA
(RTY%, 2010, FEK TAZJEH T, pp. 248), #ERH
RFFBRBENE T,

AS EFRUR S IR B FREN pH A%,
AS TR FEIS BI AT 51 AR AT B, R FE i) I 2
FH A AT B P 25 RN v 6 IR 0 2808 (41 R R 5 K,
2008). it 7t A i A8 (13 FE 2 10 mg/L-30 mg/L (¥
F5oRsE 2002; PEEESE 2004; HEEGHH RIS &, 2007).
248 AS [R5 7R%E pH N 5.0-5.6 B, Vir X[ (1)
Sk m K (E SRR 7 3%, 2000, fEYIZER T
TR 5H R, pp.389). 75 2 %5 (2002) Fl vk Bt 4%

(2004) F Tt 7T 0 BEiEAT T 78 0 iEHH .

1.2.1.2 ¥R

Stachel 2%(1985)#1 Shimoda £%(1990)#f 5t % 1,
fEE AS B3N, VPR E b IR
B R AP RN H 85 i 45 rT 9 ZNE T Vir I3RS, BEE
RIS R R A chvE 454, #0E VIrA &
RS Vir R EKCERIE, IFHZIE S8
e Vir BRI BRI 2% 1B PERE S chvE
M VIrtA EERER . TRV R g m)
HLEE, 4% A5 K B (2008) 7F H 5 & A3k AT 1 V4
Wik,

TEH Ay, 7RSI IR 2 Bl F H BR i Ak
TR B AR, W] 2 B e A RO (A5 7, 20053;
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BAFXKE, 2003). HEERR T RS Vir £
I AN, EAIBIERIVER, T {40 % A= o
SR, MRS, DA AR, I
HA T AR A RO, S I Rk F A e
ARSI (Ye et al., 1990).

1.2.1.3AgNO3

TEREBAL A R AgNO3, AN AT 48 55 AE
VIS 23S, IR R LR TR AR PR AT R )
WAL, RERIFENEEEE. £t
fer, fETREFREE AN AgNOs AR T4k, TifE
LR TR NG MR E I AgNOs I BEM K AR 1t H
) I A B A SR (BR K SRS, 2002; R B AR
2004). fEHZE B ERALT, K AgNOs WK iE
W9 1 mg/L~10 mg/L, &SR K o A v AL
EINFE, W4 42 EE F (Sharma et al., 1990).

1.2.2 FLEEFREE]

LR TR LA SRR, R
T-DNA [1JFEFRE S B TR AT 5E . WF AR,
TRNF B LEBE B2 R 4000 16 h 2 5 A iRk, A
W D0 2305 ) G S R TR TR o 8% IR A O
T-DNA Rt BEARE e LI FRml a4, KA
p o B A BE A . fEHE E, &k
(AAT R SL s FR I A Y 3 d~5 d (EFMFN 745,
2000, fEAPEE T2 JFE 3 54K, pp.393). KA At
FOR I H SRR Y . AT B R AR S SME AR TR 2R A
A, P AR 2, Wimdss (2001) L “Hr K
2 CHIZEBAMEM ML, RER IR R ]
N 2.d; LT AP B (2003) ATE 1 A AR 1 B4
W52, S5 RRIFAILREIE 4d i, F GUS H[FE
i R 2 Bt 1

1.2.3 EHEE

AR B AR 2R B BB ME AN [R], BEAR A 52 4
oA RS 1 1 o B3 ‘L AR B IR .« G Gama %(1996)
EHZ SR “White star” [BERAL R LI, 0
il AR E A AT 2 R BB F IR E D 25 mg/L, T
LXK B (2003) A H B fdp “ K147 IR
PERIFAM AR, BHEEN Kn KEN
50 mg/L~75 mg/L (EiF5; 72 B Al 100 mg/L (34
B B5 7R BORRE R B 2E B L) -

1.2.4 -
W RN, & Y I IR B TR A IR Ak L
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o RLLMXK & (2003) Eb A 1 3LK; 77 f5 32 Bk %
A AE 38 30 35 Y o 5 3200 SR 1 A R AR T A R e AL
BRI . SRR, SEIRLEFE 6 d I, Hilkd
AT R B, 1K 47.7%, T A ELHE IR 1) 7 v B
JRARBIGE B RN 27.7%.

1.2.5 {2 Jum 8]

U2 Gemt i), A BT 5 gk 7= T e
G, AR E . A
R B4R G TR 2 AN RIS 10 min (Wakita et al.
2001; Xing et al., 2007; 2008) . 13 4} [a] (1 2 i 75
FREBIFEBIRE, BRI SR, BRI
ARAE, AT RS TESMEARR T A KT, HE
BAIMENR, BTN ERE T I (RS
2004).

R, MEREN SREE 2R 2 N R
VRCIA,  [FIR &RER AR AR, iH SRR
PR AS 5 pH, BERIKRE SR unt a) 5%, ZAE
SRAFEE AR, WA ZIURR 8 &M A 1 R 1 3ot
AT PR AT IR N AL

2 IRBEAAT RS B H E A s IR E R R4
b H IR AR AL IR R KRR, it
ARG TR . BT AU A (k.
FUPiEE . PUITERTE). 2RI SR
EICNE SR INE RS IS E BV S TN |
BERAA, IS TR (E 2).

B EK R

HR 38 AR AT B A5 1 DA 1 405 4 40N 2 A4
B R R R @S T HE R AR E
] S, AERE IR BE RS SR K — BT ], AR
FIFHADEAE RS FPIRAG 7R Rk, B4 b
ME AT RRORUARE, S S DR Y R Al ek i A i 240 H
LRI AR N 3. 23l JL4E IR &R At
Fi, HETCEIEE 24 H S 3R R AR 5L R A
WA I A% 304K & (Yang et al., 2011), Jy H 238
e R L IRe R A= AL E T Fh. REHE
IR AT R, (HiE A V2 BAF R DL A
B, AH IR AL RIREL = . A0 AR AR R A 5
FEX T S AR, BRIk S TR fr
a AR R s HE R SO U P E R L) T
el s oAk AR bR IO SE R N 51RO
ATTX A B DR R A B B 2 A Mk R 46
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Table 2 The application of target genes on sweetpotato transformation mediated by Agrobacterium tumefaciens

HE AR F 2 PR g Ve KAy
Gene types Target genes Purposes Authors and years
L FEIEA CpTl. GNA Prg Newell et al., 1995
Insects resistance Insects resistance
SKTI-4 ENEE=T e Cipriani et al., 1999
SP weevil resistance
ERMRENTER oryllIA R FiE UG Moran et al., 1998

Ui EE L A
Virus disease
risistance

PUH R L
Fungal pathogens
disease-resistance

2R AR o ik
Quality
improvement
genes

S| a2t SER S
Tolerant to
environment
stress

Bacillus thuringiensis
crylllA delta-endotoxin gene
OClI

SPFMV-CP

KFEILT LR 5 B-1,3
i R BE S

Rice chitinase gene and p-1,
3 glucanasegene

NtFAD3

GBSSI

SBD2
IbSBEII

ORI 2 A
zein gene

ASP-1

Bar

Cu/Zn-SOD #11 APX

LOS5

IbLEA14

SP weevil resistance

Kk S

No report

PUH 2K A

SP stem nematodes resistance
PUHZ PR BT R B

SPFM virus resistance

TUH B A R A

Fungal pathogens disease-resista nce

o5 R AR RR A K

Alter fatty acid composition of TSP

R E M 5

Alter starch composition of TSP

RARIE

Not reported

o m B E R S B

Increase amylose content

IR M R 1 B

Improved quality of seed storage protein
SR M R 1

Improved quality of seed storage protein
PR

Herbicide resistance

TEBRIE A R P (RT2E. R
i Eh &%) Hhom

With the enhancement of resistance to
ROS and  stress tolerance, such as
chilling, drought and salt.

TSR P

Tolerant to salt stress.

T IBLEALS SKPRIAARTE, Hom
HE B H R RS 3 18 R 55 1
Increases osmotic and salt stress tolerance
of transgenic calli through IbLEA14
expression

I SCE A, 2004; 8% % A
2004
Gao etal., 2011a

Cipriani et al., 2001; Okada et
al., 2001

Walls et al., 1996,
32(3): Pt.2, 105A

In Vitro,

Wiakita et al., 2001

Kimura et al., 2001

Xing et al., 2008

Shimada et al., 2006

ElgESE, 2001

Egnin and Prakash, 1995

Otani et al., 2003; Choi et al.,
2007; #8 T4, 2008; Zang et al.,
2009

Lim et al., 2007; Z=#;%, 2006;
Fifi T ANXS PGS, 2010; fH/hIs
&5 2010

Gaoetal., 2011b

Park et al., 2011

T FeREDH EAERTSP: BLG R A RFIHIFIIERICpTl: HIEERE RILKIGNA; K KunitzZ4 & A B 6 FISKTI-4;
IKABS L SR BN FIFE K OCH: HZPLRIRE B0 35 4h 7e 28 FE KISPFMV-CP; - JH B BURE 4R o- 31 M7 12 it 0 i [KINtFAD 3
FIURLEE G UE M & BB IGBSSI; R A& &R LB ASP-1; /B A ) Bifb B BRI Cu/Zn-SOD; - HtdA if iR Ak iy
BENAPX: H e H o SCRE R N IbSBEN ;. H 0 IR i & 45 5 1 R R IbLEAL4
Note: Abbreviations Transgenic sweetpotato plant TSP; cowpea trypsin inhibitor gene CpTI; Galanthus nivalis agglutinin gene GNA,
Soybean Kunitz trypsin inhibitor SKTI-4; Rice cysteine proteinase inhibitor gene OCI; Sweet potato feathery mottle virus coat
protein gene SPFMV-CP; Tobacco microsomal -3 fatty acid desaturase gene NtFAD3; Granule bound starch synthase gene GBSSI;
Aspartyl protease gene ASP-1; Cu/Zn superoxide dismutase gene Cu/Zn-SOD; Ascorbate peroxidase gene APX; Starch branching
enzyme gene IbSBEII; Sweet Potato late embryonesis aboundant protein gene IbLEA14
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HRT,  JE5E R AR 1 R 8 A% B A ik &R O
S, HEBAR AR I B B R R () Ty R A
EFRAE T H AR & . @ S AR A ARG
R LR, H B DD Re AR 4 220 L v] R
B RN R IR A TR s R
MRS R AATHRIATT, & &B-tH% bR
FRUER & A, EP0TIX— )@, TR s R
IR AE 5 B 1) 9 A e e X R B S R R
PRAR, B E AR A R R, AT AR T PR
X A B FR S5 AN I e f . H S 1R B3 S
REAEME, o R AREREAR, ¥SKTI-4,
OCIZEii HEHELF TN H Z R, i AR
A LA, SEEUR RGN . B A0SR A bR
Rl Z P m PR R, A Te] RERE ARk i B
PUETR SR AE B B R B I, X AER RS
AFAETELE B » K T e b 10 S5 AR ()22 IR (e bk
L)) AH g5 A 1 SR IS AIE B 2 v AT Y (Zang et al.,
2009). {H MBS FNA W2 VR A FE 5 RS, AR
T B BB R PR R A B E L
R FAR G . AR, afg N
T 1 SR 10 DR A B R AR SR X — e A B A

REZMHA LKW HEA~EH, FHENE
Fl: B 0 H R R AT e B SO B 2 e
SERT R PRI AR . AT, BRE G AR
D, BRIREE R, AR T B A HEARTEAXT
BOEM TR E o POBT . 0 i ) H S
B, FERFI bR 4, R P R R,
= LR (] SN I PR IE? 0 4

Y& TR

EI ISR AR LRIR B AR AL BT N E 2 5e R
Kot WICHIRRIIEE; 202 A0 H iR 85 KT,
TBRRCHEEBS SRR EIF R R RSOR.

4]

AW A EE R ARRA KR 63T K
(2012AA101204), HlZFHEH#7HRI(2009BADATBO3), .
FRARNMY 72 b AR A & i & TBE 42 (CARS-11), YL75 &
“333 LA 15711 %I(BRA2011033) % Bl B T3 1 & 4% 1) ]
ATV N0 VT B R ORI e

S R

Bi R.M., and Gao F., 2007, Study on factors influencing
efficiency of sweetpotato transformation, Shengwu Jishu
(Biotechnology), 17(4): 55-58 (YR, wik, 2007, H
Z(Ipomoea batatas L.)EAEFENLNHERIITTL, £
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AR, 17(4): 55-58)

Chen Y.W,, Li K.P,, Gao F., and Fang P., 2002, Effect of AgNO;
on transformation of sweetpotato by Agrobacterium
tumefaciens, Xi'nan Shifan Daxue Xuebao (Journal of
Southwest China Normal University (Natural Science
Edition)), 27(2): 226-230 (MR/k3C, ZEHss, g, 77
2002, AgNOzRJ H A FF B A 5 1Y) H Bt A% B AL R s i,
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Choi H.J., Chandrasekhar T., Lee H.Y., and Kim K.M., 2007,
Production of herbicide-resistant transgenic sweet potato
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D.P., 1999, Expression of soybean proteinase inhibitor in
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