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Sequence analysis on rDNA-ITS region of germplasm resources from Dioscorea spp.
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Abstract: Objective To provide scientific evidence for molecular identification and phylogenetic evolution by analyzing ITS
sequences in 14 different germplasms from Dioscorea spp. Methods The internal transcribed spacer (ITS) regions were cloned
by PCR amplification and sequenced bi-directionally. The ITS sequences were aligned using Clustal X software (version 1.83),
the genetic distances were calculated via kimura 2-parameter (K2-P) model using Mega software (version 4.1), and the
phylogenetic trees were constructed through the Neighbor-joining (NJ) and maximum parsimony (MP) methods. Results The
length of ITS sequences obtained ranged from 558 to 594 bp, of which ITS1 was from 141 to 165 bp and ITS2 was from 146 to
158 bp. There were a lot of transitions and transversions in ITS sequences, and the transition/transversion bias among 14
different germplasms was 5.347. Both in ITS1 and in ITS2, 102 variable sites were further observed. The genetic distance among
14 different germplasms ranged form 0 to 0.517 2. The phylogenetic trees suggested that there are close genetic relationship
among Dioscorea opposita, Dioscorea persimilis, and Dioscore japonica, they grouped closely into clade I; furthermore,
Dioscorea alata and Dioscorea fordii also shared a closer genetic relationship and comprised another clade (Clade II).
Conclusion The phylogenetic analyses based on ITS sequences can present a foundation for clearing the evolution of
Dioscorea spp.; The variable bases can also provide reliable molecular evidences for identifying different genotypic germplasms
of Dioscorea spp.
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Table 1 Information of materials

Tt I Wb KA HL FiftJgt G Yrkh KA
PeAgilizg  TIS EH D. opposita W | KATNE CTS HH A 4 Pl 1
AK#iigy TGS R Wi | SRM/NE LNS EH i g p 1
feFriigy HZS PR Wi | FPIigy NPS HH A 1 p 1
Btz  BYS  Ei bOapiTEEY H%%  BSY B D. alata WL RE
HIHIIZ QYS W SENEERERA I 2 ZSY S AR 7S
Az SIS E MRS | JUARlZS GDS 1% D. fordii T B 22
#Egizs HNS  E e | )by GXS WL T D. persimilis WYL H 22

1.2 RF 2 AE

2.1 5 DNA {2EX. PCR #/ 1%

Tris i, EDTA, DNTP mix, Buffer for Tag DNA
pol (10 X PCR ZZ ¥ with Mg® ), Tag DNA
polymerase ( i SANGON A#]), ITS #4514
(CHERIERIE %D, TEiRpE (LI SANGON A#)),
HAbIR A R 23 Hral. PCR ¥ 147~ alifb ik 71 &
(BIO BASIC INC).

DNA R CTAB 4251 DNA £
SRR G20 CLRAF#H o 0.8%I i b it I H ik A
I DNA $2EUHCR ITS 37345 |49 e AR L R 28
A, WR: ITS-F: 5-TCCTCCGCTTATTGAT-
ATGC-3’, ITS-R: 5-GGAAGTAAAAGTCGTAAC-



AAGG-3’. PCR 414 [ WA ZR 20 uL: Hr 10X ¢
MR (with Mg®™) 2.0 pL, dNTP mix (dATP. dCTP.
dGTP. dTTP £% 2.5 nmol/L) 1.6 uL, = Fiff514) (10
mmol/L) % 1 uL, 5u Taq § 0.2 puL, Bk (20 ng/L)
2.0 uL, ddH,O #5524 20 pL. &F PCR #§3F E
(1§ EPPENDOLF A 7)), £ 94 CTiAYE 2 min
Jis 94 CAME 30 s, 53 CHEPE30 s, 72 CiEff
60s, SEH 35 MEH G 72 C N 5 min.
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ORI, EEC S H Ak, ) R DI
DNA BRI @alife o, &E#:2] PMD-18
BAh (Takara A H]), &L Y)HAC K B DHSa
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2.3 FIIEGES N

Clustal X (version 1.83) X 14 Ff 1L 255 it ¥4
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48 #5235  (Neighbor joining, NJ) Fl 5z K & £ ¥k
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RE W, MR E A o SCHEAT i o8 B
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3 HRESH
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Fig.1 PCR amplification of ITS sequence

from 14 germplasms of Dioscorea spp.

B LUK RS L 250 558 bp, R, KA. TEHS%7
FlliZgFp i 594 bp (% 2). 4% NCBI Hilr 2
i H A 35 Dioscorea japonica Thunb. (FJ860085)
FEFITE L, FisE B ITS1, ITS2 K e #B 40 A1 I X
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Table 2 length and base frequency in ITS sequences from 14 germplasms of Dioscorea spp.

ITS1 ITS2 2K ITS
T gt
KJE /bp (G+C) /% KB /bp (G+0)/ % KB /bp (G+0O)/ %

TIE 165 43.0 158 49.4 594 46.1
TGS 165 43.0 158 49.4 594 46.1
HZS 165 43.0 158 49.4 594 46.1
BYS 165 43.0 158 49.4 594 46.1
QYs 165 43.0 158 49.4 594 46.1
SIS 165 43.0 158 49.4 594 46.1
HNS 165 43.0 158 49.4 594 46.1
CTS 156 51.9 149 56.4 575 51.1
LNS 141 432 146 472 558 45.9
NPS 156 52.0 149 55.7 575 51.0
BSY 153 51.7 154 51.3 577 48.7
ZSY 151 47.7 151 60.3 574 51.6
GDS 148 50.0 151 54.3 569 49.6
GXS 141 44.7 155 48.4 567 46.5
FI 157 45.8 154 51.3 582 47.7

%3 14 MWLM ITS ATS1HITS2) FFIRY K2-P HEMENR LIRS
Table 3 K2-P model genetic distances of ITS (ITS1 + ITS2) sequences among 14 germplasms from Dioscorea spp.

MR TIE TGS HZS BYS QYS SJS HNS CTS LNS NPS BSY Z8Y GDS
TIE

TGS 0

HZS 0 0

BYS 0 0 0

QYS 0 0 0 0

SIS 0 0 0 0 0

HNS 0 0 0 0 0 0

CTS 04069 04069 0.4069 0.4069 0.4069 0.4069 0.4069

LNS 0.1828 0.1828 0.1828 0.1828 0.1828 0.1828 0.1828 0.4427

NPS 04069 0.4069 0.4069 0.4069 0.4069 0.4069 0.4069 0.0025 0.4427

BSY 04653 04653 0.4653 0.4653 04653 04653 04653 04188 0.4641 04143

ZSY 05172 05172 0.5172 0.5172 05172 05172 05172 04608 0.5156 0.4656 0.3044

GDS 04682 04682 0.4682 0.4682 04682 0.4682 04682 0.3734 0.4337 03777 02579 0.2839

GXS 0.1797 0.1797 0.1797 0.1797 0.1797 0.1797 0.1797 0.4334 0.0127 0.4334 04596 0.5054 0.4288
(Het/midfe R =5.347)




TIE CACAAATATG AAGGCCTCGT TGCTATTATT CACCCTGTCT TACTTCTGTT TCCTTGGTGG GTCGCCCCCA CAGGACAAAA ACCTTTTGTT TGCAATCACG TCAGTAACAA ATTAAAATTA C [121]

TGS ittt e e e e e e e e e i . [121]
HZS e e e e e e e e i i e [121]
BY S o e e e e e e e e i [121]
QS et e e e e e [121]
TS et e e e e e e e e e e [121]
HNS ottt e e e e e e e e e e . [121]
CTS .. AGTGGTCT .. CCAG. TC. ..T.CCG.C. .TGTTGC..C GGGGCGCCC. G....C.G.C .GG..T..GG GT..... CT. .A..C...CG .AACT.TGA. ..T.AGTA.. C......... A [121]
LNS .CT.G.GT.. T....T.T.C ...... CTC. ToooiAes oo C.TC... ... Covine e GAT........ ...CoooCviAeiees . TALAL Coull Gl L [121)
NPS .. AGTGGTCT .. CCAG. TC. ..T.CCG.C. .TGTTGC..C GGGGCGCCC. G....C.G.C .GG..T..GG GT.....CT. .A..C...CG .AACT.TGA. ..T.AGTA.. C......... A [121]
BSY ..G.GTATCC ..CT..AT.. CT..G..GCC TCGG. GAAGC ...CCGGACC ..GCGCCCC. .GG. ... .. G GC. A..C.GT.C .T.GT.G.TA ..T.AGTGTC T.ATT.G.C. A [121]
ZSY ..G..C.T.T TGCAT. CT.C .CT.G..GC. TCGG.G.GTC .G.C....GG GGAGGC.CCC AAG...... G G...TTTTT. .A..C....C .TAGTGGT.T ..T.AGCA.. CCA.....C. A [121]
GDS . CG.GT. TAC .. CT..CT.C CTA.G..GCC TCGG. G. ATC AG. CCGGCCC . GTAAAAC. . . AG...... CG.....CCT. .A..C.GT.. .TAGTGG..T ..T.AGTA.. .CA..... c. A [121]
GXS .CT.G.GT.. T....T.T.C ...... CTC. TovoiAoves oo C.TCu o Covine i GAT......o. .. Coviin e TA AL Cootns G... . [121]
B2 14 FRLZEFR ITS1 5180 b3 45
Fig. 2 Comparison on ITS1 sequences from 14 germplasms of Dioscorea spp.
TIE TGTACCCTCA AGCTTTGCTT GGTGTTGGGC GTGTCTCTGA GACTCCCTTA AAGTATTGGC AGCCGGCCTA GGTTTCGGCG CAGCACAAGT CGCACTCTCT ATCAGCAAAG GTAGCACCAT TAGCCTTTTT TTCA [134]
TGS oottt i e e e e e e et e e e e e [134]
3 72 [134]
BY S o i e e e e et e e e e e e [134]
10" [134]
S S o e e e e e e e e e e s [134]
N [134]
CTS . CAC. A. C.C.. LA AA. CGGTCCG CGTG. . TCA. . TCG.CC... T.GGTCTTCT .CCCC.T... TT.TGG..AC TT.G..AAAG GGTGTTCGG. AGTA.G..G. A.A..CA... C.A. [134]
LNS ...... To.. ... Covvvn it T....... CT. LG LAC Go. Ao L T...TC. ...G..T.GC .CTCAT..C. ACGA..... A ALTACA. .. .. AC [134]
NPS .CAC.A.... ...C.C. LA . AA. CGGTCCG CGTG. . TCA. . TCG.CC... T.GGTCTTCT .TCCC.T... TT.TGG..AC TT.G..AAAG GGTGTTCGG. AGTA.G..G. A.A..CA... C.A. [134]
BSY .CA....CT. ...ACA.... AT....... A C.ACGG..CG T.G.T..CC. ...A...... G.AGT.G.AG . TCC..T... T..T.ATTC. .T.G..T.TG T.AG..GCT. CCCC.G..G. A.A..AA... .. TC [134]
ZSY .CA......G G..CCGT.CC ..C......G C...GATCT. CGGA...CG. ...A.G.... G.AGCCG.CT .C.C..A... T..T.ATTC. .T.G..GGGG GG.GA..GC. ..CTTG..G. ..A...A..C ..A [134]
GDS .CA....... .... CA... il A C..CGGTACG CGT....CA. .TCG...... G.T.ACGTCG .C..C.A... T..T.ATCA. .T.GT.ACTG G.A.T.GTC. CGCA.G..G. ..A..AAC.. C.G. [134]
GXS ...... To.. ... Covvvr it T GT. CoLAC.o. o G DAL L TLLUTC LGl TLGC L CTCAT. . C. ACGA.G...A A..TACA... ..AC [134]
3 14 MULZAFHER ITS2 R LEIF 45 R
Fig.3 Comparison on ITS2 sequences from 14 germplasms of Dioscorea spp.
BN RIE, Gap EBRICIRE 73T, MEGA Xz
v *" BIIJE ITS KN 5714 A, ohal 247 24 361 4,
63 RYR A BALRL 255 205 5 PR A 63.2%
i - A1 44.6% . AP0 IR 10 R EER (4R
I Ik EREA B U R SRR A
N b R REMEY, 15 DFF (5 HASHD 5. 2
| oYy AE R R, AT (Clade D LS Il EAIZH
G i 2 IR, EBESTRINZE S2% B LSRR T
N — e
- L SERBONY S, IS 85 %0 AR,

&4

PBIEE. BAFAZHEMLATRRARRER

Fig. 4 Phylogenetic trees of Dioscorea spp. resource

constructed using NJ and MP analysis
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