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ITS1 and ITS2 sequences analysis of seven medicinal plants in Polygala L.
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Abstract: Objective To provide the evidence for the molecular identification of seven medicinal plants in Polygala L. Methods

Sequencing of ITS1 and ITS2 genes from Polygala furcata, P. japonica, P. tenuifolia, P. glomerata, P. persicariifolia, P. sibirica, and

P. arvensis was performed. Sequence features were compared and analyzed using ClustalX and MEGA 3.1 softwares. Results In the
seven medicinal plants of Polygala L., the length of ITS1 and ITS2 varied in 279—291 bp and 211—219 bp separately, with 232

variable sites and 53 parsimony information sites. The smallest genetic distance was observed between P. tenuifolia and P. sibirica, and

the largest existed between P. furcata and P. glomerata revealing their farest genetic relationship. Conclusion ITS sequences of the

seven medicinal plants in Polygala L. can be used as the reference for the molecular identification.
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M GenBank #4fs 535453 51 48 3 MM ITS FP 41 3 4%
MBI GenBank %4 W3 1.

Fz1 HFBER

Table 1 Sample sources

GenBank &3¢S

E R ITS1 ITS2

BN S Hp R B AR A T b A TR KJ490654 KJ490656
eI Hp R BEAE A T b AR KJ490653 KJ490657
-1 QLR ED Ll P e 2 B KJ462466 KJ490655
k-2 GhgFEED Ll P R R 2 B KJ1755057 KJ755057
INFERE Hp ERL2E BUAE A T bR A KJ755055 KJ755055
gL -1 Gl ED Ly v A e 2 Bt KJ755056 KJ755056
G I3 75 -2 — GQ889020" GQ889020"
-85 — GQ888998" GQ888998"
JRF4x — GQ888972" GQ888972"

*GenBank |74

*GenBank download sequence

1.2 EF4H DNA HYHRE 2 BRE5SH

DNA [l K CTAB V2, (BTG T
JF%: PCR [f) DNA, H335 SChkIRiE o szasr1ims
WL, JKANLEE 45 °C, K Sh, JSRARESTVE 1 he
1.3 ITS1. ITS2 [F%I#) PCR # & & M Fr

5% 2% Scik R s 1Y, ITS BT
RSB PCR AT 1Y, BT LA 4 ITS1 R ITS2 P 1Y
{5 A5 ITS 1EM: 5°-CGAGAAGTCCAC-
TGAACCTTATC-3"F1 ITS [ [i: 5°-TCT TYTCC-
TCCGCTTATTGATATGC-3’; ITS internal /&[] :
5’-GCGTTCAAAGACTCGATGGTTC-3’, ITS internal
1EI): 5°-GACTCTCGGCAACGGATATCTCGGC-3’,
PCR X W 7E PTC-200 %! PCR X _#4T. PCR &
PRFI K 25 ul, {445: 12.5 pL Mix (Takara Premix
Taq), 10 um 5/#)4% 0.5 uL, 0.5~1 puL H (10~
50 ng), HI KBRS R NARF . § 85
HA: 94 °C. 3min, 33 MiEF: 94 °C. 1 min, 58
‘C. 1 min, 72 °C. 80s, 72 ‘C. 6 min. PCR f=
Y10 uL FH 1%350 G A e I FL VKA I o PCR P2 4%
AR L R
1.4 FIHRZFAS

FEHE L Sequin K HEAZ 2 NCBI $i
IR N B 55 . ClustalX 1.81 %A T 41
X, KH MEGA 3.1 8RS st AL PR 25 I i R 4
REW,

2.1 ITS1. ITS2 F5LLE

MF25 R, PR ITS1 A1 ITS2 14K
Ah, BALE 5.8, 18, 28 S HIEEPA, k)R 4
B - ITS 7510 CE48 % NCBI, GenBank
B SRR N IR TR LK 1. FER bt Bk
WY, 835 7 B2k PR 1TS1 K 279~291 bp,
(G+C) B2 55.6%~62.5%; ITS2 [FKJEN 211~
219 bp, (GH+C) F4 59.3%~65.0%. 45H LK 2.

FIH Clustal X 1.81 #4374 ITS1 F1 ITS2
09 ANFHIREAT LN, 259, ITS1 Al ITS2
SEHLALL, 1TS1 JP4ic &5 p i & 2 18] 22 57 4
Ny AAFAE 1 ANBRIE I 22 50, LA B R) 25 0] # AR
K ITS2 Jpailiz s 55 00 iz ik 2 W) 22 e de /S, AN
FELE 1 AMBREE M 220, M5 ER 2 A
ZE5t, SUMHE B 3 AR ZE R LR
ZERARIR K .
22 RB{ARESH

FIFH MEGA 3.1 8 AF0HE 1TS1 A ITS2 (1748 5
PR R AR DAL A, S5 RR B, ITS1 & 144 AN A
R 35 AME EAL AL 2300l A R BT 42.48% 11
10.32%; 1] ITS2 J&F1H #1738 S A7 s R BT A
Al 88 F18 A, 7 A RIEI) 37.93% A1 7.76%
F)H MEGA 3.1 ff] Kimura 2-parameter 115 6 Ff
Y B B, SR EY, mwEr 2
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0, im& 5 op & 2 H) AL RS 0.006, P
HHISRG R R NP AR Emia &S S RN R
G B R, 15 0472, HE X RE
(£ 3),

FEF ITS1 FITS2 JP4, KA NI e T

RERKEW, 41000 X HEKEN, 455 (B 1D
R, RGO RO I ik S & A TR —
3, HARE] 100%3H RFah/Muig &R
N3, TR PE (63%). SEflotfeE
B A R RN e SR IR A
H—.

#£2 IEETHHAEY ITSL. ITS2 FHKERGHOE

Table 2 Length and G + C contents of ITS1 and ITS2 sequences of seven medicinal plants in Polygala L.
FE ITS1 ITS2
o K /bp (G+C)% K1 /bp (G+C)/%
B SNt 2 291 55.6 211 59.3
i & 285 62.1 219 64.3
k-1 282 61.7 216 64.4
k-2 282 61.7 216 64.4
e E 284 62.0 215 63.3
gz -1 282 62.4 217 65.0
BRIz -2 282 62.4 217 65.0
FHE R 279 61.2 212 62.3
JNT4x 280 62.5 216 64.4
Fz3 IEE7THHAEYNELIES
Table 3 Genetic distances among seven medicinal plants in Polygala L.
P mk2  mhEE-l MegEk B EE ErsEE @ ihEd2 RFe EEEd
w2 1.000
i -1 0.006 1.000
IMELE 0.057 0.055 1.000
B NRT 0.428 0.428 0432 1.000
Bl BT 0.155 0.149 0.157 0.457 1.000
-1 0.000 0.006 0.059 0.431 0.157 1.000
G -2 0.006 0.000 0.057 0.432 0.152 0.006 1.000
KP4 0.050 0.050 0.051 0.440 0.166 0.053 0.052 1.000
HErgzE R 0.171 0.173 0.176 0472 0.234 0.173 0.176 0.177 1.000
e E-2 3 'H'i/t\.
-1 ITS [P M AR AR AR R 45 BAE
B -1 F LA N, AR 2 N T2 - 4 e
BRI -2 SEERTP I — R hRcl®, H 1TS2
| |: M BEIA AL ITST BA 3 2 1045 B A, HA S e 28
KT SERRINT E AR AR SRR 4518, 1TS1 %
i G5 BB ALt LB 103290 T 1TS2
W*T% (1 7.76%.
AWEFTLL 7 Fhic & E A MY ARk, FIH
; ' ' ' ‘ PCR K7y 8. W T XA 5 BRI ITS1, 1TS2 J7
0.20 0.15  0.10 0.05 0.00 N . . .
o B, FFPeACA NCBI )%, F& T GenBank £
e i i JE I A B . O iz R AR
E 1 T ITS1 0 ITS2 FHER R %% Bt SR AR, W E LRI AL,

Fig. 1 Phylogenetic tree based on ITS1 and ITS2 sequences

YIRS, BT ITS JPAIEL I R R &M
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