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ITS sequence analysis and gene pattern recognition of Cichorium intybus
from different habitats
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Abstract: Objective To analyze the ribosomal DNA internal transcribed spacer (rDNA-ITS) sequence of Cichorium intybus and C.
glandulosum from different habitats, and to provide DNA molecular marker for the identification of chicory. Methods The total
DNA was extracted from the samples of C. intybus and C. glandulosum from 14 habitats by rapid broad spectrum of plant genomic
DNA extraction kit. The ITS sequence was amplified by PCR with universal primer of ITS and then sequenced. The two kinds of ITS
sequences were compared by DNAMAN V6 software. The cluster analysis was adopted by SPSS 17.0 after the different ITS bases
from all the samples were mathematically treated. Results The intraspecies identity of ITS sequence was above 99.2% in C. intybus,
and that in C. glandulosum was above 99.8%, while the interspecies identity of ITS sequence was below 99.2%. There were various
specific information sites in the ITS sequences of the two kinds of chicory. Conclusion The ITS sequence is an available molecular
marker for the identification of C. glandulosum and C. intybus.

Key words: Cichorium intybus L.; Cichorium glandulosum Boiss. et Huet; internal transcribed spacer sequence; identification; cluster analysis

% OE b R W B % E Cichorium
glandulosum Boiss. et Huet 8% 15 C. intybus L. 1]
Tl By et e E R IESI T 25k,
AT RIE AL PHAbA Db, B e A
I3 ATe (T EZGHLY 2010 S RRON 5 LAY S b Bl 2
AR TR 0l Pl ) A A ), SR T A

gt BHEA: 2013-01-25

FHIX 6 7 15 M i 48 HL X 43 T 37 b3 B L AR
LAY ITS P4 A7 T rDNA Zifid 5L 18S. 5.8S
N 28S Z I8 [P /NFEDRL F BE o ITS J¥ 143 BT B AR MHE
2 AR N T2 R s s Rl |
HE, EANEA R ITS PHI 5% R A RS 2%
Sy CIRIESY, i FE P A RS TS R

EEWMHE: HXHRFIEEGTBIIE (81073068, 81274153); HRKHEH MM L m2E4 (20120013130002); b5t Hr B 25 KSR HIT G157 41 A
TH (2011-CXTD-14); FERXHHBCEBIANRERITE (07td010); Abntiifiss B BIpA %I H (2007012)

fEZEN: A R (1989—), U, Wit, WM AP R . E-mail: wzmcezhoujun@163.com

«BIEEE 7K UK, #Hd%. TAEEN. Tel: (010)64286335 E-mail: zhangbing6@263.net



- 1824 - $5d

Chinese Traditional and Herbal Drugs 55 43 3% 5 13 3§ 20136 7 H

FIRIREIE AR JE T o ASWT TN 14 A7 M i) 54 A
A%, K PCR A48 LU LN Py 5AR 34T T rDNA-ITS
FEHIIISE, I DNAMAN fil SPSS #fF X} 44 1%
ITS JPAUHEAT 708, A B BE U2 E A
R AT S

1 ##

ASEE P FIIAPRER: B 4 [ 4 15 ) 32 277 X G
IANEEZ3y > M1 TB7 P B Y v p s e s e S N 2 L]
ot b 2 8 R R AL E S R 54
Cichorium intybus L. B E % E C. glandulosum
Boiss. et Huet, RJFEILE 1.

R1 MRKRIR

Table 1 Sources of materials

Hi's bR M RIE SRAEI 1]
Ml EBHE HEES 2012-08
M2 BHE  HHESEER 2012-08
M3 BHE  HsmAH 2010-05
M4 BHE  PEZEYRSES R 2012-08
1 %E s EARSE 2011-04
2 HE b5 S 2012-07
I3 HE B 2012-07
4 HE U U 1H 2011-07
5 HHE PRI H 2011-04
6 HE E&a 2011-04
7 HE IR0 2011-06
I8 HE IR R % 2010-05
19 HE INZRFRIN 2012-06
J10 #E AR YT S 2011-04
N1 HE S5 A 2011-06
2 HE

2.1 5 DNA iEH

K AL AR AT R w1546 4)
FEPRIZH DNA PRradide O ) S BORE il (1) 5L DNA
1% IE B FVK AT . =20 CUKMIIRAE, %o
2.2 PCR ¥ #&Fnr=4 41k

K JH tDNA-ITS [X [958 H 519 P1 K P47 1E4T 1%
FHY S, 517 51h P1: 5°-AGAAGTCGTAAC-
AAGGTTTCCGTAGG-3"f7 T 18S |25 P4: 5°-TCC-
TCCGCTTATTGATATGC-3' {7+ 26S . i _LigE
T TR MRS PR A F A

Y734 [ N AF Biometra 2 w1 [#) Tprofessional !
PCR ¥ AT, JRVAKRRAAFILA 50 uL, f4E
LRSI 1.0 uL (10 pmol/L), dNTP (25
mmol/L)4 pL, Taq DNA 247 (5 U/uL)0.25 uL,
MgCl, (25 mmol/L) 5 pL, 10XPCR ZZ ¥ 5 uL,

B 2 uL (£ 100 ng), B4k % 50 uL. PCR
PR A 95 CHIAEME 7 min, 95 ‘CARTE 45 s,
57 ‘CiB-k 90 s, 72 CHEff 60 s, 40 NMEH )5,
72 CHEAH 10 min. ¥ PZ 1.0%5 8B 5
LUK AT 704« FHPIIR I J7 k4T PCR /=4
4tk .
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ITS /7 4 ()75 # 2 M GenBank I 4§ I
(AJ746388.1) 741, et ITS1. ITS2 F15.8S (1)
15, H DNAMAN V6 AT RIPEME 4T K75
LX) o BRI E AL 5 FH SPSS 17.0 A TR
38T
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Fig.1 PCR amplification electrophoresis
of C. glandulosum and C. intybus
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3.2.1 ITS JPHIMKEERAR 7 2 B SE M) 1TS 7
YK FETE ) 640~641 bp, ITS-1 4 255 bp, 5.8S
rDNA >4 163 bp, ITS-2 24 223~224 bp, ITS-1 (GC)
EAE 53.8%~54.5%, ITS-2 (GC) w4 57.1%~
58.1%, 5.8 (GC) #H 55%. AT 13 ML A
RAETARS, L 5 A AU IEEH, 1 ANt
B, S T A RN, ITS-1 1 7 AN
SR, 1TS-2 A5 s g 6 1>, 5.8S AR AL AT,
PR 2= A7 s LR 2,
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Table 2 Difference of ITS sequence of samples
- ITS FPofs miZe 5
6lbp Obp 7Obp 141bp 198bp 206bp 209bp 228bp  428bp Sllbp 579bp S81bp  582bp

M1 C T C A G C C G C C G G A
M2 C T T A G C C G C C G G A
M3 C T C A G C C G C C G G A
M4 C T T A G C C G C C G G A
n T G C G A C T A C C G G A
12 T G C G A C T A C A G T T
J3 T G C G G C T A C C A G A
J4 T G C G A C T A C A G T T
J5 T G C G G C T A C C G G A
J6 T G C G G C T A - C A G A
7 T G C G A C T A C A G T T
J8 T G C G G C T A - C A G A
J9 T G C G G A T A - C A G A
J10 T G C G A C T A C A G G A
J11 T G C G C C T A C C A G A

e N ANER A SSS

“—refers to base deletion on this site

322 ITS JFHIMGAILUE 3015 %R ITS JRAIM0 B0 R, TR FBF A 40 110 B B0 AT A

TFEALEZE 99.1%~100%, T4 F5 &AL ITS 7
B IBRFEALLEELE 99.8%~100%. B4 E5FEM 5
5 ESFE S ITS P 5 R B AR B 7E 98.4% ~
99.2%. HILA H, 2 18 E4 B rDNA-ITS J74)
TERP A ORST, TR 1] 22 S AR K
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330 REFRMESE R AT PIRIN 3 BT P AR S
ITS JPH AT &L, 7655 61, 69+ 141, 209. 228 bp
P& b, ASEIYR BB AR A AN [RI R 2 () e 46 R 5
e, ZRNEK 2. KERWEE . FiAAALEZE R
A7 5 h 2 RN B A R S M S 7

332 YESPESEBIL A GenBank LbXF  Rid S
PEREIEAL 555 GenBank 1 U7 1% £ (AJ746388.1,
AJ746374.1, AJ746375.1, AJ746376.1, AJ746377.1,
AJ746378.1, AJ746379.1, AJ746410.1, AJ746409.1,
AJ746408.1, AJ746407.1, AJ746406.1, AJ746405.1,
AJ746404.1, AJ746403.1, AJ746402.1, AJ746401.1,
AJ746400.1, AJ746399.1, AJ746398.1, AJ746397.1,
AJ746396.1, AJ746395.1) FIEFA44 E C. pumilum J.
(AJ746381.1, AJ746382.1, AJ746383.1, AJ746384.1,
AJ746385.1, AJ746386.1, AJ746389.1, AJ746390.1,
AJ746391.1, AJ746392.1) AN ITS £o7 A btbxt. Bt
S SEVERT 58 GenBank Y i B AR 20 R Ay
RUFEAHST & o (P EREDE) W B A48 15 5
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Fig.2 Clustering analysis of chicory based on ITS sequence
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