J Plant Biotechnol (2021) 48:223-227
DOLI:https://doi.org/10.5010/JPB.2021.48.4.223

ISSN 1229-2818 (Print)
ISSN 2384-1397 (Online)

Review

MWlE 110t pomoea batatas L. (Lam)|Q] JIAS0 32t EXISEHH A

2

JINERE

40
1ok

Current status on the molecular biological research for the origin of
cultivated sweetpotato [Ipomoea batatas L. (Lam)]

Shin Woo Lee* Yun-Hee Kim

Received: 15 October 2021 / Revised: 10 December 2021 / Accepted: 10 December 2021

(© Korean Society for Plant Biotechnology

Abstract Several hypotheses for the origin of cultivated
sweetpotato [Ipomoea batatas L. (Lam)] have been
suggested but the exact progenitor is still unknown. Based on
the results of RFLP patterns, microsatellite markers, SNP
markers, FISH analyses, and genome analyses of haplo-
types, wild species belonging to batatas group, 1. trifida, I.
leucantha, I. littoralis, I. tabascana, I. tenuissima, 1. tiliacea,
and I. triloba have been suggested as a progenitor. However,
recently, advanced genomic technologies and characterization
of the inserted T-DNA fragments of Agrobacterium in the
genome of cultivated sweetpotato and wild species through
horizontal gene transfer suggest that there may be an older
progenitor than the wild species suggested so far.
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AR A F o= o] &H L Q= Ak 6Hi A = Bk o]
[Ipomoea batatas L. (Lam)]| 2 4] W] Z 3K Convolvulaceae) ] 3t
sfjao] e axolrh AEo] i duto] U= & &7 &
7FRL AL Al E Q1 AL ute) 7HhE A E O 2= 4l
A QVIL batatas (L) Lam]= EAsh= Aoz A2 A Qo
(Ozias-Akins and Jarret, 1994). 0] & = & L1 3}7] 51
H O]/ oFo] & Tbox e} Ibdx = Z}7} 7| 61 & o} ¢l ot Ibdx
olQlo|| L cordatotriloba, I cynanchifolia, I grandiflora, I
lacunosa, 1. leucantha, 1. littoralis, I. ramosissima, 1. splendor
sylvae, I tabascana, 1. tenuissima, 1. tiliacea, 1. trifida, I. triloba &
O] of A F-o] batatas “LF 0l &5FH 7H7hE FHF O E Gy
7] ¢l th(Khoury et al. 2015). 0] 5 YA S &2 H E5}= 1
up o] 71 9ES F45H7] 9% o] At AE
of HIilE 1l gl o} o} A Y3t 7| UE W A A AL
of 2] 7kA] 7Rk A Al =] L QL.

A HA 74 L 28 A 2 I leucantha Jacq.7} Bl =4 of] &] 5}
o] 4ulA| Q1 I littoralis Blume 2 =11 o] E9] mztE o2 &
&3} 3u A 2l L trifida (HB.XK.) Dono] &M 4| v 7} 2 & 7 ¢
6l A| 21 A vl F(Ibox) o] = 3l th= A o] th(Nishiyama 1971).
T+ WA 7ML 1 wrifida®} 1 triloba®) 1AYE0] 7] FolH
I ol ol& 2%o] P, A4, AxstHor
&8k U Al Q1 a7t A ulE 2l Ib6x et 7H 747k &
HAIAE HoF7] wfjZo2tal sh3it). ofnbe o] wiF
o] o] & uj4=2h(allopolyploid)& A 2 H Al A o] A ul} F2
& 2ol E ol Aokl 4 53l Th (Austin 1987). A
7 713 -& Shiotani (1987)7F 224481 A 0.2, 7] 9 2l 28]
A Q1 I trifida7} -5 4 v} = 3h(sexual polyploidization) =2 <13}
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of @A o] AujFo] E Utk sHdoltt. ofof th3t FAR
20§ A Q1 L trifida®} 4vR A Q1 Tbdx = 58 2uf A Q1 S}Eo] A
3H& gelgt A LA E A A8} S th(Orjeda et al. 1990;
Freyreetal. 1991). 3+, Yang 5(2017)52 T} St oA 5 1}
AujE7ke] WA 230 o7 SR 24 dolehE 4
3 H| 3 ZASE ATE vpek o 2 28 A 9 L trifida®} ofut =
4l A Q1 Tbdx O] 1ol &fs}o] Tbox 7} & & 8F G vt aL =75}
At

Z) 2 Agrobacterium tumefaciens 2] Ti-plasmid U] &4 3}=
T-DNA £helo] 2 el ol A Tl 4124 o] Q141 vjo
7 o] = Al (Horizontal Gene Transfer, HGT)7} 2|z =2 H 11
%] ¢ T} (White et al. 1983; Furner et al. 1986). Chen 5-(2014;
2016)& THof AEj% 2 OFYEES )40 2 T-DNA tHl
of AFQl-S sl gt Al of ALl G AALe] B, A
49 917, A AND 5 A Aol
Al g G o] W 24 Als o] HolH ok Ll Ald e A
e 5% ﬂxéoﬂ*i Az o2 Hbo] &of gh& Zole}
AL F=25FSAt) o] 9o = A A o A vl 3L -uH(Kyndt etal.
2015), G (Daucus carota)(Spano et al. 1982), carpet bugleweed
(Ajuga reptans)(Tanaka 2008) 52| A-Eo| A= X AA E]
HGT Z1}2 M A Wf 4 E T-DNA T o] SRl 2 o
2 231 5t} (Lee and Kim 2020).

& A BT R S

A1 4F 8 TDNAS) 415) §217) 6 4141 917,
A 52 2Atstel B ok A9 7
FAss BAYEEA 7 4RSS 245 A
w5 A ST

AR o] nyn} Al gl B 7] Q5] wale] Aete
chopst Zbof wat o ATHE S Fakelo] 1 L mifida
7} AR 0] A5 boxe} 744 H7he 24 Aol e

Mol 7o Mz 245 o] gheh. ol et AR 7A€ &

AP EA ALAES 3F 19] QST 1). Jarret
5(1992)& Tbox e} 7H7hg- Aol &5k vhgst =4 A
Z2E52 YA o E AstaaTHTHE A (Restriction Fragment
Length Polymorphism, RFLP) 3l €l-& ZA}S}o] [ trifida, I
tabascana 9 OFA] o] W& A A] ¢F-Z Ipomea 40] &5h=
K233(E2W5) Zo] Ib6xet 713 7H7ke Folatar ¥ 113}
& o). Butler 5(1999)-2 1b6x, Ibdx 18] 3L 48] A I frifida, 21}
A I tifidaA TS0 H3}o] microsatellite EX= simple
sequence repeat (SSR) IF# & Zko} o] Zof th 3k AR Hldl
44 FAS Belsl4 © o, Rajapakse 5(2004) S-amylase
A AER T} e 210 47D v e A}
trifida, I tabascana? | 1b6x 2} 714 71 7k-8 A 0. &2 R 18} ¢t

Srisuwan 5-(2006)-2 fluorescence in situ hybridization (FISH)
71 L chromomycin A3 (CMA) A]2FL 0]-&3F GC-Eo| Y
A S E5ho] oA U] 582} 185-5.85-26S (18S) rDNA 9]
P2 9 27 AL BAsho] A EGHEA 0% 1 nifda
7R 2o A o] 719 £ T ol 74 o,
I tabascana= ©1 5 F 7+ BT Y 7Hs A& AA8HA
t}. o] 52 Ib6x o &5}= 1045, 48] 4| Q1 L trifida (5AZ),2
WA Q1 I trifida, I. triloba, I tiliacea, I. leucantha L I. setosa®}:
4 A| )1 I tabascana 5 % 21 A& +HUFTES L=

Table 1 List of proposed progenitors for cultivated sweetpotato [[pomoea batatas L. (Lam)] along with applied techniques for experimental

evidence

Proposed progenitors

Techniques applied

Reference

for 1b6x

1 trifida, RFLP patterns Jarret et al. 1992

1. tabascana,

collection

K233

1 trifida Sequence characterization of microsatellites Butler et al. 1999

L trifida, SNP of a nuclear-encoded (-amylase gene Rajapakse et al. 2004

1. tabascana

1 trifida, FISH pattern of 5S, 18S—5.8S-26S rDNA Srisuwan et al. 2006

1. tabascana

L trifida Phylogenetic analysis of haplotypes based on the assembly of  Yang et al. 2017
a monoploid genome

L trifida Whole chloroplast genome analyses and 605 single-copy Muiioz-Rodriguez et al. 2018
nuclear regions from 199 specimens representing the sweet
potato and all of its crop wild relatives

L trifida, Comparative whole genomics analyses between 1. trifida (2x), Wu et al. 2018

L triloba, L triloba (2x), and Ib6x (cv, Tanzania), and grouping of I
trifida type and I triloba type’s alleles

Unidentified Characterization of naturally inserted /bTDNA fragments, Quispe-Huamanquis et al. 2019

progenitors IbTDNA-1, and IbTDNA-2
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FISH7| W& AHg-3to] ARG A3} o]2j3t 423 =&
= har st v o), I leucantha=I. tiliacea?} 7} 4+
7V LAHAE HEHW Lo Al EQl e A S
© O ATt Sle Ao r® 2AE QT o] Nishiyama
(19717} A A g A R 71+ 2 28] A Q1 I leucantha Jacq.7}
Hjg=Al ol 9J5}o] 4uj A Q1 I littoralis Blume = E] 31 0] & 9]
WAl oJsto] 3ujA| A I trifida7} & A8 the =74
+ AHhE Aol gl
2L, Yang 5(2017)2 Ib6x 2] A5 w4 8te] 26 AL
trifida) @} o} 2] 2517 B E A 2] o2 4uf A (oFv} = Ibdx)
©}0] ol ofsho] 3 A| 7} Rk o] A AL o] & A M A w7}
of oJstof Ibox7} & & skl thaL 7H 5F ot A A= A vj
FQl 4tuk(Ibox) S E o= TheFet AlE 2 v g A
A& Foko] 64159 HhA| A A 2= n=15, 1b6x=90)
glatglon, o]5S 7O 2 3 1570 2] F-AFE A A
(pseudochromosomes)©]] thet A5 H A &9 A&y st
2 (phylogenetic)++ A1 4=3) gt 2 1}, & A &f A v 5-(Ib6x)->
o[ v A Q1 7| AF(L trifida)} E T2 48 A Q1 7] A F(ofm}
T Ibdx) 9] w3tof| ojste] Zd sttt FA5HA| H Sl
31, Mufioz-Rodriguez 5-(2018)2 2 F o2 482 1
O] M E o F-Z 2= 1994159 = F ol dhate] &
S o AA| A=A 2 3 DNAS © 4 7h] = e 21 609
%9 DNA SHelof gt 971492 v msto] Aata 2
ATAS BAe AT Tboxs 57943 utopolyploid
origin}E 7| Y 2 3} [ trifida7} ZAFF 0|, T} 2 oI
5 b6x2] A130] Thof stk 542 WaskA 2ot
th 31 5FA T T, L rifidar} oW A B2 2] A0l Théx
o] 2o Fofat =0l thsto] Th 3 o] = 714 o
& shqlohal =55k lth AR = L wrifida7} F A vl 3t
Ql5to] A4 H shtel ABol AAAHA §AEE= 5
th= Aol i, 4= o] FE Al (6x) 7 E T E =&
T AAkel7] et wgg HE o 2 AR E Ytk 7H
= A A8
- 7HdL Wu 5(2018)9] A+ A2 A A& Wt
oh. Wu 5-(2018) mf =, 5=, 3.5, v & | &, A, 9-3F
oF 50 thetal B =5 14, = A AR - 4x(International
Potato Center, CIP) 5 0. & LA & A L2 A E & 4235 o]
AR T A F6x)I 71 e bR A
Sl 2 A4S (progenitor)d Aol 2kal A E o] & [ trifida
(2x)9} I triloba(2x) 9 A ul) £(Ib6x) S 2 &2 ] Tanzania 7|
T WS E FAARN Z2AES 85t [ trifida
typex} I triloba type2] )G A (allele) S-S 153} 5}
ZARSER T T A} = 7HA] type 9] allele 1 5-0] KL A Hj
% 1150} (Tanzania, Ib6x)of| Al Q1% R W, I wrifida type
o] 1 ribolatype ¥.ck 29|} €] o] ZAgHE 2ol aalcl.
w2t A A ZFE-L 1b6x 2] 7] 92 (progenitor)S 1. trfida-like

fllo Hz o

¥ HUopok
3 - fo rlr
3 o o »

|

In

progenitor®} . friloba-like progenitor7} & )| stct 1 451 %4
t}. =, Mufioz-Rodriguez 5(2018)0] A A8t I #rifida-like
progenitor(2x) &} - A| &} vl =315 F5to] EH T & A vl
FAH7 E o2 A9 [ wriloba-like progenitoro] 2] 5}o]
wgFol ® T uj53tE Foto] AEsh= AufEol HA
th= 7Hd & A5 [ friloba-like progenitor+= [bdxh+= 7+
540] £oL aholel.

%]+ Kyndt 5(2015)2} Quispe-Huamanquis 5-(2019)=> A
A A A 423 5 o3t op Y Al F O 2 E Agrobacterium
of T-DNA o] 2ol AFejo A Aol 5] qlcki ALS w
T5giT. @7k HGTo| ©j3ko] kel G| 4t
18 Ao wa R TONA HHL 2552 o] 58 247
IbT-DNA1Z} IbT-DNA22 Y = ¢t} Quispe-Huamanquis
5(2019)2 IbT-DNA1Z} IbT-DNA2 ©HH 2] 4FQ] o] & &) 2] #f
il F(Ib6x)o] F-3}517] ol AHY = Q=1 o™ 11 o] %
of A A = A=Al ol gt o F& 3l 2 517 91510 Ibdx, Ib6x
£ x5t o] 5} 7k AT R Yl 1359 of
AEES N2 AR AT = 7HA] T B F71 4 A
(Ib4x)2} 64| A (Ib6x)2 I batatas (L.) Lamof| A &+l E| ¢l o
o, A ALt A7IA gl AAY AHuFel 6HjA L
batatas (L.) Lam®} 7 9] & A8} th= AbA & &2l s} qleh 1
U 1359 ok EE 3 [ cordatotriloba®} I tenuissima®l| A
9k IbT-DNA1EHH 0], 18] 37 IbT-DNA2= A I trifida) A
gk gkelo] E Qi

ol 23t A Aol whet AR5 AESH= Lk A
HjEo] #£3E 7] o]l 24 Fofl o]& F FF2 IbT-DNA
GH Fo] k7o) T oMl E E = F Ao Ho] H T34
Wi QL batatas (L.) o= o) =al, @] AufjFel 1L
batatas (L) Lam (6x)7} it 7}A5FS )k ofute
IbT-DNA1Z} IbT-DNA2 ©HO| [ wrifida, I tenuissima, I
cordatotriloba, I triloba®] &% ZA}o| a|F5l= gt £ 2¢
2t o|HIER Hol&al, 1 & £Y A Ei=FAo o] &
459 oFYF O E FHE 5 o] 5 F & o] IbT-DNA
A AWl A Q] 1 batatas (L.)(4x) 2= Aol g th2 A2 2] A
vl &9l I batatas (L.) Lam (6x)7} =] 1 T}l 7} 53T} of Y
W], o} el %)) oL 3 2AFEo] 23] o] 4FS] T-DNA
o]7} dolyktiir 744 3Fe] IbT-DNALT} Ib-TDNA2 T3 o]
A o2 Ei E Ao Ao|H TS I haratas (L) Lam (4x)
o (609 TF 24 WA= Atk 2 23hgch upehA,
7120 AN ofe] 7t2] HEER A A 7% Wk o
Qe 24 EAE B oF sHA H ok £Al= o=
24%, A& S Wu5(2018)0] =43t rrifida-like 2/3F
1} triloba-like 2/ F0] AA7MA] = = o] HEEIL &
7bs/d o] ks, AAF HEE o] QIttil st gt o] &
SR Bt A Qe 719l A7 E a st
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A 8= tut [Ipomoea batatas L. (Lam)] 2] &3t 7|1 9%
2 ob#) w3l A1 7| 9Fokowl Rkt HEo] W s gint.
AR Et 5 U3 batatas LFof] &3 oFYFS AFORE
RFLP 3 €1, microsatellite 1} #], SNP u}A, FISH 7| ¥, HF<=A]|
of ot A o) u Ao olshE L mifda
leucantha, 1. littoralis, 1. tabascana, I tenuissima, 1. tiliacea, 1.
wiloba 0] 7Hs Aol Sl A 0.2 Aekwl gick. Tt ¥
SO NEH FAA A7 s A AFH ol A Bl d
Aol ofsfo] AujE 1Tt 9 chopat o HE ] A
o) AP E T-DNAS] A 2, AR 9121, 44 Ao
Y 5A4Z AR A At 6t B 7] &0
AlQte o] g H Tt L 2AFFO| EAT Aol2t= M 2&
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