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DNA barcoding sequences and cluster analysis of 10 species of Astragalus
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Abstract: Objective To provide theoretical basis for species classification and phylogenetic relationship of Astragalus by
analyzing ITS2, matk, rbcL, psbA barcodes of 10 species of Astragalus grown in Jilin Province. Methods Based on 30 samples of
10 species of Astragalus, genomic DNA was extracted and amplified by PCR and bi-directionally sequenced with ITS2, matk, rbcL
and psbA as barcode sequences. The sequence results were corrected and cluster analysis was carried out. Results Each of four
fragments of ITS2, matk, rbcL and psbA could not identify all 10 plants, but only some plants, eg. 4. membranaceus var.
mongholicus, A. complanatus, A. scaberrimus, A. chinensis, A. melilotoides, A. angustissimus, A. dahuricus and A. hsinbaticus. From
the results of cluster analysis, with Caragana sinica as the outer group, A. chinensis was a single branch in 10 species, A.
angustissimus and A. complanatus were one branch, A. scaberrimus, A. laxmannii and A. hsinbaticus were one branch, A.
membranceus, A. membranaceus var. mongholicus and A. melilotoides were one branch, and they were closely related to A.
dahuricus. The result of cluster analysis was consistent with the traditional classification of 10 species of Astragalus L. in Flora of
China. Conclusion The combination of ITS2+rbcL+psbA could identify eight species of Astragalus. Ten species of Astragalus
grown in Jilin Province are divided into five branches by cluster analysis,which is consistent with the traditional classification of 10
species of Astragalus in Flora of China.
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W ICJE Astragalus LoJg SRHEAYH I — K
J&, %1 2000 Ff, JEFHCENE 8 MR, 278
Fl, 2 EFh, 35PN 2 AR, HME W EBEY)
A 10 B, 29 HHEFRESERT 0.4%, 205 E RS
1) 3.1%. KTIHEBI KR8 — BEAAEF
V& e A Ay BB ORI, TR R S
B~ MRS SO S A VF 2R S A T
5, WIS 2. s, eyt B
HORFEDN, FROIESHE —ERILS, H
WAEEE —E RN mERME, PEERFERFE
B, AHORE IR U0, 29T I 78 R E U
ZREHH RIS, FEH M 'S REA
B, ASBERA R BRI PR S B AT SRV 5 A ROhE,
PR 3 B DR YA T HERA I 50 5 ELAh Wt IR 4
ABEAREE R . EFK, DNA KIBIERRBEET
A, IR NAROX — HERR L T — PR LRI S E T
i%. DNA K& Fa A Mk i st AR %A
PRAERT . AR RN . S H AR R A
B+161, DNA S5TEHHAGE R A4 DNA th—Bt
TRSF F BOSH IR EA T DRI R 4508 BB B ARDT190, %)
THFEY T, o ER BT T E] B
ITS 1ENFFHZ L DNA KM, [FRHF %
VK psbA-trnH 1E 4N P A0, A5 0T
AT EMARER 10 MEEEHEYIN DNA KB
AT TERE S, WET 10 M EEEY TS
KER, KT T 1B HE I 43 F4 8 SR
GR AR A EE R L.
1 #H

AWTCRHES™ 10 FhEEEMEYIAMEL,
TR K 27 X G R B AT T A I 5 5E 73 N
WRSIEE IS Astragalus membranceus (Fisch.) Bunge. 5%
¥ I A membranaceus (Fisch.) Bunge var.
mongholicus (Bunge) Hsiao. Ji 223 ES A. complanatus
Bunge. RIZEIEEC A laxmannii Jacquin. KEM 3R A.
scaberrimus Bunge. £ A. chinensis L. F.. FAME
S A. melilotoides Pall.. A A angustissimus
Bunge. MZHEE A. dahuricus (Pall) DC.. #HrEF
A. hsinbaticus P. Y. Fu et Y. A. Chen, A I3,
R, RIZEEE, FEK, MNEHE, W
B ORTER, BRI T 2019 4 9 JRHEFHAK
B, SN, BEEEEET 2019 4 9 HXH
TR KRG HED . WAYILE R EH
GenBank H#E %

2 ik
2.1 ITS2. matk. rbcL F1 psbA A5 HERRUEL
B

2.1.1 DNA By#&HCERM A H AR A7
o WA BT AR FE R 4 DNA B SR BGR7) &rdd
VEHEATHEEL . X DNA 4l B 5 F £t i b e e e kv
BEATREIN, MR BE LAERAN e FER AT I, R
EHL 3 BRI TE A .

2.1.2 PCR ¥ JEFEXTRLH 1 5] ¥ % 5
DNA #47 PCR 738, 5I¥35 FilgAE TAEY TRE
A RAF G 5IFFIILE 1.

*=1 SIHF5

Table 1 Primer sequences

AR RS B FFA (57-37)

ITS2  2F ATGCGATACTTGGTGTGAAT
3R GACGCTTCTCCAGACTACAAT
tbel F ATGTCACCACAAACAGAAAC
TCGCATGTACCTGCAGTAGC
psbA  fwd GTTATGCATGAACGTAATGCTC
rev CGCGCATGGTGGATTCACAATCC

matk  KIM-3F CGTACAGTACTTTTGTGTTTACGAG
KIM-IR  ACCCAGTCCATCTGGAAATCTTG-GTTC

PCR ##87E PCR # AN FE i,  Ho R BiAA &
N 2XTaq PCR MasterMix 9 uL, 1E&J7H5%)%
0.6 uL (10 pmol/L), DNA #i#i 1 uL, 2 &5 7K%h
AR 20 pLs; RMAEF: 94 CHIAEYE 3 min;
94 CAME 30 s, 56 CiB/k 30 s, 72 ‘CiEff 30
s, 35 MEH; PG 72 CLEH 10 min.
2.1.3 PCR PPl F5IE  AEH 1%BEfaREx
PCR 3844k B i BobA7 skl K B i B
L Z IR DNA gk st a5 Fat ik
o BB TAY TR A BRA F 5E K.
22 BESH

MF&5RE chromas TS SRR IE, 1R
GenBank ZHREHE FE-b Blast 16, BHEE 77
BEATEE AL B, 234 Clustal AT @ hacH )5, 1
% GenDoc B NTHKIE, KH Mega 5.1 #AEX
10 Fis 6 JmAE Y AT R0 o
3 ZBR59H
3.1 ITS2. matk. rcbL #1 psbA SRR ELLEER
S

10 FhiEJEMYIM) ITS2. matk. rbcL. psbA
FEH R B e 25 5 ) WL 1~4. Bl 1 ATk, 4
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Fig. 1 ITS2 sequence matrix of 10 species of Astragalus
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Fig. 2 matk Sequence matrix of 10 species of Astragalus

MR RER R R I R AR R
ITS2 74K 227 bp, MHHRFEBHYIN 1TS2
JFHIKA 230 bp; 10 FHEEJEEY) 1TS2 T4+
GC 8N 51%~52%. HAPgum . o
B R, EAREK 4 FHEWK 1TS2 75
—3; PR R, B 3 FEYM

ITS2 FH—8; MMEHEA 5 Mtk
AR, SYHIN 78 914 108, 221 228 fiifi; 5
A 6 M iIE L AR, 4373108 118,
130, 195, 204. 207. 232 fifi; WZEHEH 9 4
BB R AR A, 3o 734 754 94, 101,
124, 134, 145, 163, 166 5. HE 2 7JHl, 10
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Fig. 3 rbcL Sequence matrix of 10 species of Astragalus
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El 4 10 #HRERIEL psbA FFIER
Fig. 4 psbA Sequence matrix of 10 species of Astragalus

FhE EE B Y matk 75138 234 bp, H matk
A GC FEN 32%~33%. HhZhwHieHE
121, 219 7 S EBE R AT R, fRIZKE
EEAEERE S 3 MEYIN matk 78— 8; W2k
B R B, BRI, M, MYE

. B TEH matk FEHIH 2.

HHE 3 A7%1, 10 Fres @AM bel P
N 240 bp, H rbel FHIH GC HEN 45%~
46%., H ARG R R B O AR RS 3 Bl
VI rbel [FHI—5 R, R R



FED 2026118 B53% B 28 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 22

* 7205

T 3 MAEIN el FHI— G RS R A
N tbel JPA—8. 1M MNEEELE 108 i
MR T AR S 21 fARAET
Bl AR A

HHE 4 750, 10 FhiE BB psbA JFHIH
N 157 bp, H psbA JFFIN] GC EFEN 48%~
49%. HHRIZEH RSN psbA [F5]—
] MRS, FHES. R, BRI
(1) psbA [FFI—; MRS B ESAE 101 o7 5 FIH
RAT A, B 68, 124 A SRS R4 T
A, WAZEETELE 133, 134 D SImREE R AR T A8
by AN BEEELE 68 A7 AT HIBRIE K A1k

B v %1, £ 10 fiEKBEEYT 1TS2,
matk. rbcL 1 psbA 4 Bl B, HHRERN A B
HABRR 10 FilE A% ik, RS m
SPRERD, ITS2 JPHIM ML EE . F K,
MEEES KR EEEEYET SN matk 7
TR 5 MK S KR KR k47 £
rbel JPHIIH MK, EFHEESHAERR
AT S5 psbA 7 81 Al K RE 35 . AR
K. MZHK., IS R EEyitr
Y9, T ITS2+rbecL+psbA HAR LK 8 Fhig
KEHEYENHEK, EEHK, 2K,
MBS, B, R, MK, X%
TR, AR,
32 BESWH

10 AR JBAEYIAE T 4 Fh DNA 69751 1)
BESMEERINE 5. AFRFET 40 FHER
VI TAG FrBE, 7 GenBank ¥ FE Fh A & 2]
19 X\ JBEMIAE B (R 2). 10 Fiigie

JBHEYIFT 4 Bl DNA KBRS M4 &
B, DAARASJLONANEEE, 10 FEdrh, EHEN
B3, MRS R RN 13, R
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Fig. 5 Cluster analysis and traditional classification of 10

species of Astragalus

R 2 GenBank HiEETHEEBEMNIEIE)L ITS2, matk. rbeL. psbA FHER

Table 2 Sequence information of ITS2, matk, rbcL and psbA of Astragalus and Caragana sinica in GenBank

GenBank &3k

)

ITS2 matk rcbL psbA
gH 3 MZ425934 MZ425938 MZ425944 MZ425950
kE2Y: g MZ425935 MZ425939 MZ425945 MZ425951
MR MZ425936 MZ425940 MZ425946 MZ425952
RE 3 MN871844.1 HM142265.1 MZ425947 KY688945.1
JTEY ) KT163388.1 AY920441.1 MN2224282.1 MN224234.1
Y g MN871858.1 MH659288.1 EF685984.1 GU396751.1
JE S B 1 K(C262198.1 MZ425941 MN224289 MN224244
Equl g K(C262199.1 MZ425942 MN224287 MN224242
HEE MZ425937 MZ425943 MZ425948 MZ425953
LW N HM142302.1 HM142264.1 MZ425949 MZ425954
HiX L MN224262.1 HM049541.1 MN224300.1 MK792222.1
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