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Abstract: [Objective] To conduct molecular identification and genetic relationship analysis of Ipomoea batatas

cultivated species and wild relatives based on mitochondrial DNA (mtDNA) and chloroplast DNA (cpDNA) marK
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sequences, and provide theoretical bases for germplasm identification, protection, development and utilization.

[ Method] Three cultivated species and eight wild relatives were used as materials, from which total DNA was
extracted by the CTAB method. Their mtDNA and cpDNA matK sequences were amplified by PCR. DnaSP 6.0
was used to analyze nucleotide diversity, haplotype diversity and other characteristics. The phylogenetic tree of
three cultivated species and eight wild relatives was constructed based on the neighbor-joining method.

[Result] The length of five mtDNA regions and one cpDNA region was 6 713 bp after sequencing, alignment
and splicing, the GC proportion was 47.79%—48.31%, and the haplotype number, nucleotide diversity, variable site
number, singleton variable site number, parsimony informative site number, insertion/deletion site number were 9,
0.003 25, 69, 39, 30, 111, respectively. The neutrality test showed there was no significant difference between
Tajima’s D values at the level of P>0.10, which indicated that variation of those regions followed neutral theory of
molecular evolution. The genetic distances among three cultivated species and eight wild relatives ranged from
0.000 00 to 0.005 84, with an average genetic distance of 0.003 26, indicating low genetic diversity. The
phylogenetic tree divided the 11 species into two categories with close genetic relationship within the category.

[ Conclusion] The sequences used in this study can accurately identify I batatas cultivated species and wild

relatives, and provide references and theoretical guidance for the evolution and utilization of I batatas wild

42 B

relatives.
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Table 1 The information of primers used in this experiment

ESil B A 5149 Jr B/ Mbp BRI/ C 2253k
Species Gene sequence Primer Fragment size Annealing temperature Reference
mtDNA ccb203 F: ASGTTCTACGGACCGATGCC 500 57 [22]

R: CACGGGGAGGGAGCRGGCGA

cch256 F: GGAAGTTAGCAAAGTTAGAC 520 57 [22]
R: TTGTTCTTAACAGCGATGGC

nad2/1-2 F: TTTTCTTCCTCATTCTKATTT 1200 57 [22]
R: CCACTCTATTGTCCACTTCTA

nad2/4-5 F: TTCATATAGAATCCATGTCC 1800 57 [22]
R: CTATTTGTTCTTCGCCGCTT

nad5/4-5 F: CCAATTTTTGGGCCAATTCC 1400 57 [23]
R: CATTGCAAAGGCATAATGAT

nadi/1-2 F: ACCTCAACATCCTGCTGCTC 1200 57 [23]
R: CGATCAGAATAAGGTAAAGC

cpDNA matK F: CGTACAGTACTTTTGTGTTTACGAG 1500 57 [24]
R: ACCCAGTCCATCTGGAAATCTTGGTTC
14 BURSH G (Hy) &P SRR IE 2 #T o MEGA X B fF

FH A+ DNAstar Xl 7 45 B AT F 30t il
I R i TG AR B, K T 1 A R IR ) A 3 AT B
B, 18 4 MEGA X5 % BE 8207 10 75 513347 L
Xt fd FH#F DnaSP 6.0° X} 7 51| #8472 &4k () Al

K FH AT 2 #E 2§ H B2 (Neighbor-joining distance
matrix method) 4 R4 K & ALK, 4 H B %
(Bootstrap) #EAT 15 FEATI, A 1000 K. K
f NetWork () /7 264 M 4% (Median-joining
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FEME R o ARSI 2 R 7 2 A B 2 R A 1
Z i KX & nad2/1-2, 23 5124 0.020 61 F
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Table 2 Sequence polymorphism information of experiment materials

R KR GCih it 2 A b 3{%12'52?5{ $*?§3§1ﬁ)ﬁ%ﬁl ﬁaﬁé@%sﬁ}ﬁ%& %fﬁ)\/fﬁ%%&ﬁ%ﬁl
Gene bp tt/% Nucleotide Var'1able Smgleton .Pars1mo.ny Insert'1on/
GC . . site variable informative deletion
sequence  Length . diversity . . )
proportion number site number site number site number
ccb203 494 46.52~47.17 0.003 20 2 3 6
nad2/1-2 1247 53.90~54.69 0.000 17 1 0 11
nad2/4-5 1503 48.02~48.54 0.003 43 12 3 9 63
nad5/4-5 1665 45.93~46.50 0.003 95 20 10 10 6
nadi/1-2 964 56.39~57.23 0.001 86 0 4 24
matK 840  32.90~34.09 0.007 11 27 23 4 1
&9 Total 6713 47.79~48.31 0.003 25 69 39 30 111
x3 REMRR R ER SN
Table 3 Haplotype diversity of experiment materials
e PNl LRIERiEE 6 AR 2R AT RIS % G AR R 22
Gene Haplotype Haplotype Variance of Standard deviation of
sequence number diversity haplotype diversity haplotype diversity
ccb203 5 0.818 0.006 82 0.083
nad2/1-2 0.182 0.020 61 0.144
nad2/4-5 8 0.927 0.004 42 0.066
nad5/4-5 8 0.927 0.004 42 0.066
nad7/1-2 5 0.818 0.006 82 0.083
matK 9 0.945 0.004 34 0.066
5 JF Total 9 0.945 0.004 34 0.066
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<4 Tajima’s D UIEH Fu and Li’s D*/F*5&
Table 4 Tajima’s D test and Fu and Li’s D*/F* test

FE A7 %1 Gene sequence Tajima’s D Fu and Li’s D* Fu and Li’s F* P
ccb203 -0.32197 —0.083 18 —0.161 10 >0.10
nad2/1-2 —1.128 50 —1.289 46 -1.399 19 >0.10
nad2/4-5 0.500 00 0.574 40 0.628 71 >0.10
nad5/4-5 —0.356 59 —0.514 26 —0.537 17 >0.10
nadi/1-2 1.018 28 1.214 66 1.312 69 >0.10
matK —1.627 84 —2.009 96 —2.168 40 >0.05,<0.10
£ H Total —0.639 26 —0.796 77 —0.858 74 >0.10

x5 11 R REEEER"
Table 5 Genetic distance among 11 experimental materials
Frg 2 3 4 6 7 8 9 10
Sample No.
1
2 0.003 47
3 0.00299 0.003 63
4 0.003 78 0.00142 0.004 42
5 0.00299 0.00521 0.00473 0.005 84
6 0.003 15 0.001 10  0.003 78 0.000 94 0.004 89
7 0.00252 0.00315 0.00363 0.00378 0.00426 0.003 15
8 0.001 89 0.003 15 0.00268 0.004 10 0.00363 0.00347 0.002 52
9 0.003 47 0.00363 0.00315 0.00378 0.00489 0.00315 0.00315 0.003 15
10 0.003 47 0.00363 0.00315 0.00378 0.00489 0.00315 0.00315 0.00315 0.00000
11 0.003 47 0.00363 0.00315 0.00378 0.00489 0.00315 0.00315 0.00315 0.00000 0.000 00
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1) 1: Ipomoea holubii, 2: Ipomoea hederifolia var. lutea, 3: Ipomoea aquatica Forsk, 4: Ipomoea alba, 5: Ipomoea obscura

Keniak, 6: Ipomoea indica, 7: Ipomoea digitata huge caudex, §: Ipomoea carnea, 9: Ipomoea batatas ‘Zhezishu 3°, 10: Ipomoea

batatas ‘Eshu 6°, 11: Ipomoea batatas ‘“Wanshu 7’
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The number in the figure indicates the bootstrap value percentage/%
1 PESEMERG L BHLH
Fig. 1 The phylogenetic tree constructed by neighbor-joining method
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T mtDNA FHI . X 6 A7 51 (1 5435 24 22 R 1 dk
175081, mtDNA 757 nad2/1-2 551 K 5465 %
A Z REYE R /DN (24 0.182)0 marK ¥ 51 ) H
5 AR (9) AR AL ZAEME (0.945) LE 5 1> mtDNA
FF A s, £ BAEST mtDNA FE%1), cpDNA 55
SR P REAE B N T o 0 H I B A A
BEAT 73 W1, mtDNA H1 cpDNA 551 45 & 3545 () 45
FEECAUER .

HRE RS (Neutrality test) A&l i g v 5= IR 56
J5iE4 T DNA $idis, ke B R IEF . ARuto
K H Tajima’s D fil Fu and Li’s D*/F* 5, 45 8 5.
NFET mtDNA 74153 # ) Tajima’s D {8 Fu and
Li’s D*{E M1 Fu and Li’s F*EYZER AR F
(P>0.10), FF& H HEFEACAY; marK [ 5[] Tajima’s
D {H.Fu and Li’s D*{E 1 Fu and Li’s F*{f
0.05<P<0.10 B} Z= 7 A3, FF & e el
6 MEHIE G, GHFIZEFARE (P>0.10), £F
AR . PRSI S SRR, H RS
B A i 7E 1AL AL IR R IR S8, 44 B b itk A A
B, %A MRS Tk 1 oL, BAE BN 45 e 0
T UE B H S0 5 1 A P A B A 3k AL TS A R

TR OLe ARBEIT 3 AN H EAREEFh S 8 NME G EF A
T 18] () 382 4% BE S 7E 0.000 00~0.005 842 [8], 134738
FEBR A 0.003 26, R 3 AN H E B K& 8 N
Gx B A b )AL BRI, A R IRI SR GOk R, BHE
ZREMG I WERE 35 ‘HEe T M it
H 75 MBI RN 0, SRR REY] . fH
FH 54> mtDNA #4581 1 4> cpDNA matK 5 5% H
RS ORI 2 BT AR P AT A AT, SRR Bz ]
B RE BN 0, R KT Rh 5 I 2 BT AR P I It 4% PE 25 R0
1T 2% B A Fh 2 [B] ()38 4% R B AE 0.000 94~0.005 84
2 [8], i B mtDNA F¥ 51 F marK 551 1E [7 Jg@ F A
M RBKEMFAMEREG K R BA—
EMZHMAE . HATEER A 3 N AREEFN I 8 A
I B AR R ) RG AR, 11 DMARE 8 2 K
BT ANEGI AR N T 28, 3 A REE A2 03
P TT 2. s s b AT 2 B A R B SRAE AN R 4
SlH, &8 mtDNA /5511 cpDNA 541 A] F T H 2
IR B AR R R E . DOFM 3 AT
FRIEFIE N2, B0 S 3 A RE AR R
B8 MU 2 B AR R BN TR A
16 HEEE | AR AR A e i AR A A st
fRER RS, KT O3S R4 2 (a8 % 55 5, 4
M7 O R TeAEFHA AL M BB AR R . RER
REMH, BEBE 53 M EREMESZ
KEREBOR, BAERBEECOR, A6 5 ‘O
Bl MSRgG R RBT, BAEERRA, ‘EAa
B 5 AR AR T HE A R SE AL R .

3ANH R K 8 AN IE S A M) mtDNA
Al cpDNA J¥ 515 HT 7R, mtDNA J¥ 5 F1 cpDNA
J7 4\ AT TS R s b R 2 B A b ) A 24
PERISE 26 R TL, ATRIERHEYI R 73 R RS K
BT IR T, 18wy H R 5 B R T R A
gL S AL R K -
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