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Abstract: Objective The nuclear DNA ITS sequence variation and its correlation to geographical distribution of Asparagus
cochinchinensis from different populations in China were studied, the aims were to reveal the difference among different populations
and determine the genuineness of A. cochinchinensis. Methods The ITS fragments of 75 samples from 25 populations were amplified
and bidirectional sequenced. And they were analyzed using the software of DNAMAN and MEGA 4. Results TS sequences of three
samples from the same areas were almost the same and ITS sequence of 25 populations were different from each other. The variation of
ITS2 sequences was bigger than that of ITSIsequences. ITS sequences of Guizhou Province had bigger genetic differentiation and
more variable sites and information sites than other provinces had. Clustering results based ITS sequences showed three samples from
the same area firstly clustered and then populations from a province clustered. All populations were divided into two branches based on
North latitude of 24.6° —36.6° and 22.2° —24.4° , the first branch included the populations of Qinghai, Hunan, and Guizhou
Provinces, the second branch included the populations of Zhejiang, Guangdong, Yunnan and Guangxi Province. Conclusion ITS
sequences could identify the different populations of A. cochinchinensis. Guizhou Province is the place of genuineness of A.
cochinchinensis. Clustering the different populations of 4. cochinchinensis primarily relates to the latitude while has little relationship
with the longitude.
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Table 1 Source and location of 4. cochinchinensis

Je SR s JBE/(C)  R&IC)
XN BT A= 36.567 101.814
YS TG 5223 31.910 89.450

HZ WL I8 BT 30.367 119.233
ZH WA ek 29.183 118.350
YH B AT 52253 28.211 108.005
HS o R T LU A 27.284 112.706
XH 51 R T A= 27.067 108.787
QX FNBS Y [0 26.902 105.683
WA T E R Jiige 26.883 107.284
FQ AR IR PR 26.681 107.516
HX TrINARE [i52e S 26.428 106.675
KL ML Jiige 26.410 107.683
XI T A= 26.251 110.301
TD ] e 10 3 5220 25911 109.742
YQ BRI Jiige 25.317 107.283
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QJ = 52 24317 102.710
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ZS J ARl ok 22.183 113.151

BEE, JLTEN 65%, WK 2. FHIEG K,
JEREN 3 ANFEART) ITS 750K JE 56 A R, AUNAT
FEA T RUBFE AR o J BF AR A A7 A W I
(A% 5, AT UL ITS 751 B U 1 e WA ) R AR 1)
K755, R R RER T T4 1) R FArid.
22 RITELRMASDH

ANFRTTAJERER) ITS1 AT ITS2 34138 A7 55
B H AR 22 7, ITS1 P A 0728 e A7 ri B H /0 T 1TS2
FEBIRAR ST S8 H , TS F81 A8 7 i A
Hh 9.64 A, 1TS2 JPAF37A8 Sefr sl H B B T
ITS1 /351, iK% 14.6 A5 ITS JPH1AE R R m AR
G ERERAR TR RE, N 5.93%, B INFIEERR S HE
fl%, AB5FRNL 3.88%, WK 3.

ANTF) 4G 2 18] (R 7% S 457 05 55 B RAR 5 5% [R) A A7
fEZE5e, ST MIA R TA R #E ITS1 A ITS2 ()28 5+
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Table 2 Length and GC content of ITS sequences of A. cochinchinensis from different populations
ITS ITS1 ITS2
JaE
K /bp GC/% K& /bp GC/% K& /bp GC/%
XN 617 56.7 246 59.4 241 59.8
YS 616 56.7 246 59.4 240 59.8
HZ 619 62.1 249 63.0 240 65.0
ZH 622 61.5 249 61.4 243 65.0
YH 619 62.1 249 63.0 240 65.0
HS 619 62.0 249 63.0 240 64.6
XH 619 62.7 249 64.2 240 65.0
QX 619 62.5 249 63.0 240 65.9
WA 619 62.5 249 63.4 240 65.5
FQ 619 62.1 249 63.0 240 65.0
HX 619 62.1 249 62.6 240 65.5
KL 621 61.5 250 62.0 241 65.1
XI 619 62.1 249 63.4 240 64.6
TD 621 62.7 250 62.8 241 65.1
YQ 619 62.0 249 63.4 240 65.0
DS 619 62.1 249 63.0 240 65.0
YZ 619 61.7 249 63.0 240 64.1
XY 618 62.8 249 64.2 239 65.3
KM 619 62.1 249 63.0 240 65.0
QJ 621 62.3 249 63.8 242 66.1
GL 619 62.1 249 63.0 240 65.0
YX 619 62.1 249 63.0 240 65.0
GZ 622 62.1 249 62.6 243 65.0
NN 609 61.7 239 61.5 240 65.5
ZS 619 62.1 249 63.0 240 65.0
ITS2, ITS2 JyBefffs B &0 Az R AL 3 1Wig

(Single nucleotide sites, SNP). 5744 15 S 55 B4R
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B RSP AFEE . W A SN TR, 2 2
KIENAFEHAIT )R =) 7 4 1 fERE,
LI 2.
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BA AR 2 AT, UL XA F B A BT (1)
DX 5, REDX A0 ANR] R ER T 1460 bR, RITTA 1TS2
F BB R 240 bp, FEFE T ITS1 HBKE, (H
FAR S 2 M BAL S H 2 T ITS B, B 1TS2
RO WAHTILE:, AR ITA DNA KIS 11
B BZ —,
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Table 3 Variable sites and mutation rate of ITS1 and ITS2 sequences of A. cochinchinensis from different populations

\ ITS1 1TS2 2 A B2 =
S T T T T L
XN 8 3.25 14 5.81 22 4.51
YS 11 4.47 16 6.67 28 5.76
HZ 7 2.81 12 5.00 19 3.88
ZH 9 3.61 15 6.17 24 4.87
YH 11 4.42 17 7.08 28 5.72
HS 12 4.82 15 6.25 27 5.52
XH 8 3.21 17 7.08 25 5.11
QX 10 4.06 16 6.67 26 5.31
WA 13 5.22 16 6.67 29 5.93
FQ 7 2.81 22 9.17 29 5.93
HX 9 3.61 16 6.67 25 5.11
KL 9 3.60 13 5.39 22 4.48

XI 11 4.41 15 6.25 26 5.31
TD 8 3.20 13 5.39 21 4.27
YQ 10 4.01 16 6.67 26 5.31
DS 13 5.22 14 5.83 27 5.52
YZ 11 4.41 16 6.67 27 5.52
XY 12 4.82 16 6.69 28 5.73
KM 9 3.61 14 5.83 23 4.70
QJ 7 2.81 13 5.37 20 4.07
GL 8 3.21 11 4.58 19 3.88
YX 9 3.61 13 5.42 22 4.49
GZ 9 3.61 11 4.52 20 4.06
NN 11 4.60 13 5.42 24 5.01
ZS 9 3.61 11 4.58 20 4.08
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Fig.1 Mutation rate of ITS sequences of A. cochinchinensis from different provinces

x4 TREXRNZEFHESMARLER

Table 4 Informative sites of A. cochinchinensis from different provinces

s ITS1 15 B A5, ITS2 15 B A5
53~55 94~96 184~186 30 43 75 83 132 197 207 229 239
G\l GGC TGC T G A T C A T G A C
]V AGC TGT C - - G T G A A C T
WL AGC TGC C - A G T C A G C C
il CGC TGC C - A A T C A G T C
= GGC AAC C A A G T C A G C C
bl GGA TGT C - - G T G A A C T
R AGC TGT C - A G T C A G C C
“ Rk

“—” lack base or deletion
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Fig.2 Dendrogram of A. cochinchinensis based on ITS sequences
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