J Plant Biotechnol (2015) 42:161-167
DOLI:http://dx.doi.org/10.5010/JPB.2015.42.3.161

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

Review

A0t FUA 81018 3 H

et A

F-|0

NS YYS

- HEjs - 01™

o

Q"o

. I_I-AA-AI .

o

03
fo

Current status of sweetpotato genomics research
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Abstract Sweetpotato [I[pomoea batatas (L.) Lam] grows
well in harsh environmental conditions, and is cultivated as
one of the top seven food crops in the world. Recently,
sweetpotato is drawing interest from people as a healthy food
because it is high in dietary fiber, vitamins, carotenoids and
overall nutrition value. However, few studies have been
conducted on sweetpotato genome sequencing in spite of its
importance. This review is aimed at increasing the efficiency
of sweetpotato genome sequencing research as well as
establishing a base for gene utilization in order to control
useful traits. Recently, animal and plant genome sequencing
projects increased significantly. However, sweetpotato genome
sequencing has not been performed due to polyploidy and
heterogeneity problems in its genome. Meanwhile research
on its transcriptome has been conducted actively. Recently,
a draft of the diploid sweetpotato genome was reported in
2015 by Japanese researchers. In addition, the Korea-China-
Japan Trilateral Research Association of Sweetpotato (TRAS)
has conducted research on gene map construction and
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genome sequencing of the hexaploid sweetpotato Xushu 18
since 2014. The Bill & Melinda Gates Foundation launched
the ‘sweetpotato genomic sequencing to develop genomic
tools for Sub-Sahara Africa breeding program’. The chloroplast
genome sequence acquired during sweetpotato genome
sequencing is used in evolutionary analyses. In this review,
the trend of research in the sweetpotato genome sequencing
was analyzed. Research trend analysis like this will provide
researchers working toward sweetpotato productivity and
nutrient improvement with information on the status of
sweetpotato genome research. This will contribute to solving
world food, energy and environmental problems.
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Table 1 Summary of the segregation ratios of molecular markers analyzed in sweetpotato (Monden et al. 2015).

Types of markers Parent cultivars No. of markers No. of simplex markers % Publication
Vardaman 102 76 74.5 .
RAPD Ukoskit and Thompson (1997)
Regal 94 67 71.3
Bikilamaliya 641 410 64.0 .
AFLP . Kriegner et al. (2003)
Tanzania 808 519 64.2
Beauregard 1751 1303 744
AFLP . Cervantes-Flores et al. (2008)
Tanzania 1944 1511 77.7
Luoxushu 8 770 446 57.9 .
SRAP Li et al. (2010)
Zhengshu 20 523 325 62.1
Xushu 18 2772 1204 43.4
AFLP and SSR Zhao et al. (2013)
Xu 781 2850 1298 455
PSL 154 133 86.4
Retrotransposon based Monden et al. (2015)
90IDN-47 158 140 88.6
D70F AR 24 A Mx23Hm/ITR_r1.0
5,241 . (Total:47,511)
A. thaliana (5,849)
. v 3 = o193 . (Total: 35,386)
Tk AR B4 ATE AT NGSE o] 83 HA iR o
— (Total: 83,366)
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Fig. 1 Venn diagram of gene clusters in Ipomoea trifida and
other plant species (Hirokawa et al. 2015)

slstel 212 navh 4R AF7F SHHT Ak AR
Kazusa DNA S 4 Hirakawa et al. (2015)2 2 & aLFuf
(I trifida)®) A s=5 Z2eh& HEskGch FAA &
Ao AFgE ofAE 2uA| 1tutel I trifida (HBK.) G.
Don.-& 68| 15tu}Ql [ batatas (L.) LamQ] Ao &2 <
2 A ). o) A += Illumina HiSeq G711 EEA7 &
o|-g5to] =72 Mx23HmE 1} 59| 0431-1% 5 2
FAAEA S =35kl Z42f 513 Mbe}F 712 MbO] %
2 2Tk SAAYO] EAeks SRS
o] Mx23HmZEO| AL 624077 QAR 0431-1%0] &
0944974 9] §472 BRI o5 259 HHUR
& olgato] o7\, AL, A 5 k2 BThe] &
AAF HlAEA S 55kl Mx23Hm & 5o] 4 5.8497)
AAeF 0431-1% 5ol4 15,0207 FHAE &2 sFlch
(Fig. 1).

A FAA s dojAl= FEA A

o
1o

i)
N

]

2 offt

o rjr ok

-



J Plant Biotechnol (2015) 42:161-167

165

il
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Fig. 2 Cooperation scheme of Korea, China and Japan for the
sweetpotato genome sequencing project
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