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nrDNA ITS sequence analysis and genetic relationship of Allium
macrostemon from different geographical regions in Guizhou

Yang Peng, Shu Jian-Feng, Cai Sha-Sha, Zhao Cai”

( College of Life Sciences, Guizhou University, Guiyang 550025, China)

Abstract. Allium macrostemon Bunge from 18 different habitats in 11 areas of Guizhou
Province were taken as study materials. Their nrfDNA ITS sequences were compared and
analyzed, combined with ITS sequences from Wenchuan in Sichuan, Hanzhong in Shaanxi,
China and Korea downloaded from GenBank. Results showed that the lengths of A.
macrostemon Bunge sequences from the different areas in Guizhou ranged from 534 bp to
537 bp and the G + C content ranged from 50.5% to 51.1%, with an average content of 50.9%
and 16 variable sites, including conversion between T-C, T-G, and A-G. Based on the
sequences of A. monanthum Maxim. and other Allium species from GenBank, the plants could
be divided into four groups using Bayesian and maximum parsimony methods, with A.
macrostemon Bunge polys found on one branch and A. macrostemon Bunge considered to be
a monophyletic group. The A. macrostemon Bunge from different areas could be divided into
four branches and the phylogenetic relationships of A. macrostemon Bunge from Qingzhen in
Guiyang, Pingzhai in Liupanshui, Pingba in Anshun, Xingren in southwest Guizhou, and Sinan
in Tongren were found to be very close, indicating that the phylogenetic relationships of A.
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macrostemon Bunge from different habitats could be identified through nrDNA ITS sequences.

Key words . Allium macrostemon Bunge;
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e L L ATy ,ﬁ\ﬁﬁ%{ﬁx\ P i /N i
£ YA BRIAE . BUBhIKEEAL | b S A
Mo Brprm, Higsh, 2E&SH X010, 5
HA T 1500 m DL Ry Ise . ke, I e
R b, B K TR 3000 m il

AR BA Y T 6] 26 2 ¢ R MR G or iy it
FE—BAFAESI, flin. Ui 22 LUK ITS %
5} rps16 J¥ 5N AR ALY R SR B T 3%
B, #EEYS Alllum eremoprasum Vved. 3546
F il ; Hirschegger %1% 3LF ITS J¥51 %} 40 )& #i
YRGS LB WREY, #H5 Alium oleraceum
L. 23R4 6 & it ; Choi & 3L T ITS #1 trnL-F
JP 51T 2 T8 (Allium) BURERFFE R B, 3EH S Allium
caeruleum Pall. BIZES I FR B ; Nguyen % %
ZJEMYIT TS A1 ETS J¥ 4 #1704 i 58 2 B,
#E -5 Allium melananyherum L. F1 Allium flavum
var. minus L. BRSO R, v Wk H RS
B MHGEG KRB %, dfidt— P T,

B 1 DNA ( nrDNA) N ¥ %% 5% ] f@ IX
(Internal transcribed spacer, ITS) J¥ %1 B 4 B i
RN 2 IRSFUELF SRR . IR 2 T
%Jﬁ'—ﬁﬁlﬂﬁ’]%/uﬁ%u&ﬁ HMEBELLRT
WrgEe®, AT A R nrDNA TS Fl cpDNA
trnl-F R oA T HE I B RS A, AN EEA
AREAR R — B A BE . T RHR [R] 7= H
JEARE nrDNA ITS Feal o3 b 7 H R4 OC &, IEW]
nrDNA TS 81 il {1 Dy JEE AN A ] 7 1 26 5% 0 2R %6 7
fFBe, MRS R nrDNA ITS J3531 3 A [/ 7
Mo 3% HE A7 XF B 2> M, A 3% ( Nelumbo  nucifera
Gaertn.) (53T 4RI 4L TSR, SEMIE R =
SR A E B X, A, AR AR R
&, N TR SN FE X RE ARG R, A
WEFEXF BEIN A1 A AR 7= # B 18 B Y
nrDNA TS J@oI AT & For#r, MJr5KF E L
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A F#i H (Allium macrostemon Bunge) ITS 7
ATy 18 LHAE SR H 5 7 AHLIX B 11 A4
[P (R, B, SHRBERE 1 ~ 2 #kFEN
E’J%?ﬁiﬂfﬁfﬁﬁﬂﬁ*ﬂr KA STV HRER T8 . 7%

o M A B MY h, >k B W) (SCWC,
GU566613)\ B a0 (SXHZ, JF975842) Fil
[ (Korea, GQ412213) WFEH, LI KB 28t
Y H % H GenBank (% 2)

1 HEAERNREMER
Table 1 Location information of collected
Allium macrostemon
FE S i 5 RAEH R RAEH
Sample Collection Sample Collection
code locality code locality
GYQZ FME AT EET ZYRH-2 SN iR
GYHX TN RATAEEX  BJS-1 SMEERATH
LPSLB-1  StHIA ARG S BIS-2  StHIG T
LPSLB-2  FMAABAKTTEN S ZYZYX S48 S L H
LPSPZ ;gﬁ/\ﬁmmw}]z TRDJ-1 S A4l T S
ASPB SN E LI ENE  TRDJ-2 HMAH s R
QXNXR-1 SR PERG X4 E TRSN-1 SHMHA 4T &
QXNXR-2 SINE VIR 24 E TRSN-2 SR N& (iR &
ZYRH-1  StMIE#E I TRSN-3 SN H i B B

P& T R A a2 O Sk DL Sy 1 09 []— 4332,

The same marked shape is the same branch of a Bayesian tree.
B 1 A RES FRM 1 AP hE S 5
Fig. 1 Geographical distribution of test materials from
11 different habitats in Guizhou Province



55 2 1)

% ME% . SRR HbFE ) nrDNA TS B30 40T M 3648 6 RAF9Y 173

* 2 HiKABEHIEYH GenBank FIIER
Table 2 GenBank sequence information of Allium species

WFh GenBank J¥31] 5
Species GenBank accession No

Yk GenBank J¥31%=
Species GenBank accession No
#em-dE  Allium carolinianum DC. GQ181097
53k Allium chinense G. Don AJ411848
#AEA  Allium condensatum Turcz. GQ181098
#AEA  Allium condensatum Turcz. HQ690573
EFrdE  Allium eusperma Airy-Shaw GQ181067
A Allium fistulosum L. AJ411918
ek Allium lineare L. GQ181103
KAGdE  Allium neriniflorum (Herb.) G. Don AJ411913
Fedidk  Allium platyspathum Schrenk AJ411878
dEZ Allium porrum L. AY427543

o Allium sativum L. AF037621
KAbA Allium schoenoprasoides Regel AJ412728
Wik Allium strictum Schrader GU566621
FdrdE  Allium tanguticum Regel GQ181089
PHgEdE  Allium teretifolium Regel AJ411886
£8kdE  Allium tubiflorum Rendle GU566622
HigedE  Allium monanthum Maxim. AJ412745
#EEH  Allium macrostemon Bunge GU566613
¥ Allium macrostemon Bunge JF975842
#EH  Allium macrostemon Bunge GQ412213

1.2 DNARE, ¥iEENF

F%) 5 DNA R Hdb 5t Tiangen 23 @l BUAE )
FER 4 DNA B G820, ITS 38 519 2 IR
Wendel ™ 231519 P, . 5'-GGAAGTA-
AAAGTCGTAACAAGG-3'; P,: 5'-TCCTCCTCC-
GCTTATTGATATGC-3', 5|41 e $ 5L ( i)
Ao RRA T A, PCR 415 % I Tiangen
/N FII) 2 x Tag PCR MasterMix, PCR 4" HAAR:
J¥ . 94°C Wi AF 4 4 min; 94°C ZE ¥ 1 min;
53.6°CiEk 45 s; 72°CiLAifi 1 min, 3t 36 MEHF,
)5 72°CHEM 7 min, 4°CIRAE, XU b b
SEARAE I HEARA R A F 5E K
1.3 HESH

K FH DNAstar #4FX} 1E 1 e 51 942 9F F T
B E SRR, I MEGA 5.0 8%t BHE 5 1751
PEAT LU IF P E R P, PR FH DLk 073 (BI) Fd
KL (MP) #4387, MP # il i PAUP 4.10
WAL, KRR G KR, JPoE
Wb B A B BRCEE (R SN A, IFVE R TCIFPEIR,, 2560
KRB EE, RGER &5 S AR SRR R
bootstrap #£47T 1000 WK & & HBFER 560, DL i3 43
Bk H MrBayes 3.2.1 # iz %, H jmodeltest
2.1, 7 BRAAG I 18 R e AR B R R AR L (CTR +
| +G), i ABRSAd ] e m g 3 5% b
iz 1708 2000000 18, 4 1000 fRAEEA 1 R
B, H Tracer &5 A £ T 2 4 ESS {H, M &4
TS50 ESS (H KT 200 B, RIS UK
S, — SRS 43 ST A BV AL S 3 ME R R OR
JH TreeGraph 2.0 #ff 4 F Bl B F1 MP B - Zi 45

2 HER59H

2.1 nDNAITS FIKERTRMAS

SN A [H] 7= a7 1 nrDNA ITS 3751 4 Ky
534 ~ 537 bp(#3), Hf G +C && K 50.5% ~
51.1%, FH&E K 50.9%, 08 16 N8 A7 4
(% 4), Hh7E 33, 140, 335 Fil 480 fif i kb i B1
T T-C %4, 118, 393, 466, 499 fi s 4b Hi 3
T T-A i, 143, 347 A B T T-G e,
155, 476 i AL BT G-C Wik, 343, 394,
452, 492 i SACHEL T A-G e, JFII A K
P A-C ¥4, mUILAT UL, R =gk TS 41
T —E 251,
2.2 ARFHMEANREEAEREGKRREDT

VIE &R 28 Y 0 546 dE (Allium monan-
thum Maxim.) SR, JE T AN [R] 7™ b gk 11 R0
SYHE R ITS PN T R G k& W
(FE 2) Fde K a2y (B 3) , XPF ik Bos,
* 3 BMAREFHZEAH nDNA ITS FFIKER GC &8

Table 3 ITS sequence lengths and GC content of
A. macrostemon from different locations
G5 KEE(bp) HEHS c KB (bp)
Sample code Length Sample code Length

GYQz 50.8% 535 ZYRH-2 51.0% 535
GYHX 50.8% 535 ZYZYX 50.8% 535
LPSLB-1 51.0% 535 BJS-1 51.0% 535
LPSLB-2 50.8% 535 BJS-2 50.8% 535
LPSPZ 50.8% 535 TRDJ-1 50.5% 537
ASPB 50.8% 535 TRDJ-2 50.7% 535
QXNXR-1  50.8% 535 TRSN-1 51.0% 535
QXNXR-2  50.8% 535 TRSN-2 51.0% 535
ZYRH-1 50.7% 535 TRSN-3 51.1% 534
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Table 4 Variation of A. macrostemon ITS sequences from different locations

TS SR AR Variation site

Sample code 33 118 140 143 155 335 343 347 393 394 452 466 476 480 492 499
GYQz T T c T c ¢ G G T G A T c T A T
GYHX . A A A A G G A
LPSLB-1 A . . G A G G A
LPSLB-2 A A . G A G A
LPSPZ N
ASPB A
QXNXR-1 A
QXNXR-2 . . . . . . A
ZYRH-1 . . T G A T A A G A G G A
ZYRH-2 . A A G A G A
ZYZYX . . . T A G A
BJS-1 . . . G T A A G A G G A
BJS-2 . . . G . T A T A G A G A
TRDJ-1 . A . . G T A G A
TRDJ-2 . T A G A
TRSN-1 c A
TRSN-2 c A
TRSN-3 c

—GYaQz . . L .

A AR 43Ry 4 S, Horb ) R[] X G

_gSPB o oh — 2, dEA (A porrum L) Hl R

— QXNXR1

H— axnxra (A. sativum L) 5B —3% , KATidE (A, nerini-
:I?:R; florum (Herb.) G. Don) fil& #%dE (A. tubiflorum
[ TRSN3 Rendle) MR h—3, TR —HL, A

— Korea GQ412213
ZYZYX
TRDJ1
TRDJ2
63 [: GYHX
ZYRH2

LPSLB2

62 LPSLB1
97E SXHZ JF975842
SCWC GU566613

BJS1
ZYRH1
BJS2
Allium schoenoprasoides 21674 AJ412728
Allium carolinianum %4 GQ181097
Allium platyspathum % Ei1E AJ411878
Allium eusperma H¥74E GQ181067
Allium tanguticum 53 GQ181089
Allium teretifolium Vi AJ411886
Allium lineare Jtd: GQ181103
Allium strictum #3E GU566621
Allium chinense 553 AJ411848
100 [: Allium condensatum #{t74 GQ181098
Allium condensatum 1t 74 HQ690573
Allium fistulosum . AJ411918
100 E Allium porrum £ AY427543
Allium sativum 75 AF037621
100 — Allium neriniflorum KA AJ411913
— Allium tubiflorum 4451 GU566622
Allium monanthum ¥i.{¢l: Aj412745

B2 FREM~HHESRBEABIEWH TS 55 Bl K&
Fig. 2 Bayesian tree of A. macrostemon ITS sequences
from different locations
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(QXNXR) . /=8 R (TRSN) LA S i [¥ ( Korea,
GQ412213) Wz 1 R — 32, SRR3R0 94%
M 74%; X 2 Fpoy ¥ ok B 8 T LR
(ZYZYX) FH =451 ( TRDJ) I9EE AR —32, X
24201k 68% F1 52%, & [ P9I )1l (SCWC,
GU566613) Ak 75 3 i (SXHZ, JF975842) i 7l
FIERRI—H, LR RD RN 97% M 64%, iX 2 Ff
I35 38 R ZEAL A (A, schoenoprasoides Re-
gel) 5z h—IF, HEZFpHRSLH 100%, F£H
RIS R L R, UL THEA I
ITS FHIRE R R F= SR e R, JFREN:
3 5 IR AR Y R X 5, SRR R
H— AT R T

3 g

3.1 ITS F5I4HE
ITS #5120 T rDNA Zmfh LK 18 S, 5.8 S #ll
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—GYQZ
—LPSPZ
— ASPB
— QXNXR1
— T QXNXR2
— TRSN1
— TRSN2
— TRSN3
— Korea GQ412213
—ZYZYX
TRDJ1
100| —TRDJ2
[ ——GYHX
——ZYRH1
——ZYRH2
—BJS1
100 ——BJS2
— LPSLB1
—LPSLB2
&C SXHZ JF975842
SCWC GU566613
Allium schoenoprasoides 231t AJ412728
98 [:Allium carolinianum ¥4 GQ181097
Allium platyspathum vitiE AJ411878
54— 99 — Allium eusperma FffdE GQ181067
100 Allium tanguticum Jiti'r4E GQ181089
Allium teretifolium Pi3idE AJ411886
100 [:Allium lineare 1t GQ181103
100 Allium strictum ¥k GU566621
(| [ Allium chinense &> AJ411848
99 [:Allium condensatum #i{t4 GQ181098
Allium condensatum #5424 HQ690573
Allium fistulosum 2. AJ411918
100 C Allium porrum 7 AY427543
Allium sativum 77 AF037621
100 [: Allium neriniflorum KAi4E AJ411913
Allium tubiflorum & #1E GU566622
Allium monanthum ¥.4tAE Aj412745
3 AEFHFEERBEISEYH ITS F3) MP &t
Fig. 3 Maximum Parsimony tree of A. macrostemon
ITS sequences from different locations
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R, AR R T 8 T 37 91 22 8545 B 3
BRI B ZHE FIREAR ITS FEFIAE X T H B 7 X 5
LA E 5 OB S, IF H /A8 S L T f
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HE IS AT — e S B L, AT T2

EWFIE
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HROGRGRART . INARHEFE M 4 R ok
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