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Diversity of Schizonepeta tenuifolia Briq. based on
AFLP and ITS sequence analysis

MA Yanzhi

(Department of Life Sciences, Tangshan Normal University , Tangshan, Hebei 063000, China)

Abstract: [Objective] The aim of this study was to identify and analyze 11 Schizonepeta tenuifolia
Briq. germplasms using AFLP and ITS sequence analysis, which would provide theoretical basis for re-
source identification and utilization. [Method) Eleven Schizonepeta tenui folia Briq. cultivars were selected
and DNA was extracted from seedlings. Six primer sets were used to conduct AFLP PCR amplification. ITS
sequences of the cultivars were then obtained,and the DNAMAN software was employed to align the ITS
sequences. [Result] A total of 241 DNA bands were amplified from the 6 primer combinations including
154 polymorphic bands with the polymorphic ratio of 63. 90% , which was not high. Based on AFLP data,
clustering analyses on the 11 materials were carried out. Germplasm resources were clustered together
based on close relationship or introduction frequent area. ITS sequence analysis showed that there was no
difference among the 11 Schizonepeta tenui folia Briq. cultivars,indicating that the ITS sequences of Schi-
zonepeta tenui folia cultivars were highly conservative. [Conclusion) Simultaneous application of AFLP
and ITS sequence analysis remarkably improved the accuracy of Schizonepeta tenuifolia Briq. identifica-
tion.
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Table 1 Names and origins of tested Schizonepeta tenui folia Briq. materials
RS 1z [37
No. of materials Name Origin
1 HIFF Schizonepeta tenui folia Briq. 4k %2 [ Anguo, Hebei province
2 J 5T Schizonepeta tenui folia Briq. W dk %2 [E Anguo, Hebei province
3 FIF Schizonepeta tenui folia Briq. 4k & M Yutian, Hebei province
4 IS Schizonepeta tenui folia Briq. 4k £ M Yutian, Hebei province
5 HIFT Schizonepeta tenui folia Briq. 2= Bozhou, Anhui province
6 I FF Schizonepeta tenui folia Briq. Wi VL7 1 Xiaoshan, Zhejiang province
7 JTF Schizonepeta tenui folia Briq. 117548 Shanxi province
8 FIF Schizonepeta tenui folia Briq. Hilt4& Gansu province
9 HIFT Schizonepeta tenui folia Briq. B Xinjiang province
10 FIIF Schizonepeta tenui folia Briq. JLI348 Jiangsu province
11 HIFF Schizonepeta tenui folia Briq. Ju )i 4 Sichuan province

B BT PR Sy o A, g 3 B A: A T
FEABRZA w5 BRI P N IR NEB 2w () EcoR
I -HF 1 Mse I ; T4 DNA Ligase S5 Promega /\ 7]
P BRI AL 508 — )T DYY-7C B H Pk AL A
DYC-34 A RYH KA HEAT » B A5 550 TR AR 2B fL B
A PR w) AR b BRI ) & . T2k A K%

FAEY L F] pMD20-T 844, K A 18 8% 32 245 20 Y
DHSa R At 2 X B EMEHARAR A A rTaq
filgF1 ANTP W B K& 5 A= ¥ 2> 7] Chttp://www.
takara. com. cn) ,
1.2 #3% DNA B2 E

FRI I Ay v T AR O R D R A
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Table 2 Sequences of pre-amplification and selective
amplification primers for AFLP analysis

% Bk Name

¥4 (5'—>3") Sequence (5'—>3")

E-F CTCGTAGACTGCGTACC
E-R AATTGGTACGCAGTCTAC
M-F GACGATGAGTCCTGAG
M-R TACTCAGGACTCAT

E-00 GACTGCGTACCAATTC
M-00 GATGAGTCCTGAGTAA
E-AAC GACTGCGTACCAATTCAAC
E-ACA GACTGCGTACCAATTCACA
E-AGG GACTGCGTACCAATTCAGG
E-ATC GACTGCGTACCAATTCATC
M-CAT GATGAGTCCTGAGTAACAT
M-CAG GATGAGTCCTGAGTAACAG
M-CTT GATGAGTCCTGAGTAACTT
M-CTA GATGAGTCCTGAGTAACTA
M-CAA GATGAGTCCTGAGTAACAA
M-CTC GATGAGTCCTGAGTAACTC

L31 B b HCLL BRI E R 9 DNA AT

FEYI1 . B VIR & A .10 X CutSmart Buffer 3 L, JfJF
DNA 800 ng,EcoR [-HF 1.5 pL 1 Mse [ 1.5
pLo i ddH, O 2 SR B 30 pL, 37 CH§YI 3 h,65
CKIWE 20 min, FEYI=PIAE 100 B8 0G W BE I 134T
P PRCRGE N R B il D) S0 4

1.3.2 &M A#%EHE EcoR 1 #3% (G pmol/L) &
RZ: MR 50 pL, F{iF4E 3k E-F (100 pmol/L)
2.5 pL. Rk E-R(100 pmol/L) 2.5 uL. TE 45
pLo Mse | #3k (50 pmol/L) & ik & : 84K 50
pl B33k M-F (100 pmol/L) 25 pl. Fif 45 3k
M-R(100 pmol/L) 25 pL, #3k G MFEF N 95 °C 5
min, SR JGEIEFRFEMC 1 CL BEERER 20 C. Rk
EcoR [ #3k \Mse | 43k5 DNA & i I 7= 1y it
TR, ERHIK R N :10X T4 DNA Ligase buffer 2
p L. DNA ) 724 10 uL,EcoR | #3% (5 pmol/L)
1 pL.Mse T #3%(50 pmol/L) 1 L, T4 DNA Lig-
ase 1 pL il ddH, O Z 8AKF 20 pl.4 CHEEH R
1.3.3 My ¥ WY WIKZR K10 XPCR buffer 2
pL.rTaqg 0.2 pL,dNTP(2. 5 mmol/L) 2 pL. %
ey 4 pL,E-00(10 pmol/L) 0.5 pL.M-00(10
pmol/L) 0.5 pL. i ddH, O Z EARF 20 pL. Hig"
BRI 94 CHIAEPE 2 min; 94 “CASE 20 5,56 “CiE
K 30 5,72 CHEfH 2 min, 30 MFFR; 72 CIEM 10

min,4 CIR-4E,
1.3.4 2BWHY W KEY YR 10 55 i
TTREFRVEY 3G A0 R 6 A [m] /) 5 | ) 40 65
TRy 1A 4050k . E-AAC/M-CAT .E-AAC/M-CAG . E-
ACA/M-CTT. E-ACA/M-CTA . E-AGG/M-CAA
E-ATC/M-CTC, P # Kk & K.10 X PCR buffer 2
pLorTaq i 0.2 pL,dNTP(2. 5 mmol/L)2 pL, 3]
P10 pmol/L) £ 0.5 pL, WY 8 ™4 7 uL.
ddH,O Z @R 20 L, MY EEF H.94 C
FiAE P 2 min; 94 CA8 P 20 5,66 CiB k 30 5,72 C
FEAR 2 min, 10 SF R, B A6 PR AR BERE AR 1
°C;94 °CARME 20 5,56 CiBk 30 s,72 °C 4E fi 2
min, 20 MEH R )G 72 CHEM 10 min, 8" Y
FE 1% BE R WHEE IS I HEAT 0025 K L ZE 200~500 bp
HY 4. RIG PCR =& AH )5 78 6 01 R
VR M T g 5 B b AT R K ARG T L 80 W By 8 HEL Uk
90~120 min, #R YL B 4, J 55 55 .
1.4 ITS E5Ia#H
1.4.1 ITS 3|4 % PCR ¥ ¥ 1TS 8|¥5 % k2
DTG )55 ITS F .5 -GGAAGTAAAAGTCGT
AACAAGG-3',ITS-R:5 -GCTGCGTTCTTCANTC
GATGC-3', PCR Jz )W #£ BioRad 2 #] MyCycler
PCR X F#47. PCR R NAA R SR 50 pL,
2 X PCR Mix 25 pL,#ikg DNA 80 ng. |, Fi##5]
Y1 (20 mmol/L) 4 1 puL, H ddH, O #h 78 R ik R £
50 pl.. PCR RN K : 94 C HUZPE 5 min; AR5
94 “CAs M 1 min,53 “CiB Kk 1 min,72 ‘C ZEf# 1 min,
I 35 ANMEI s e Ja 72 CHEAR 7 min, 10 CLRR .
1.4.2 ITS 4w ek feml 5 N 7RSI
2, PCR =Wy 2 20 B e Wi 58 Jee v VK R AT R 1 X
TAE WK 0P 210 V HLJK 45 min, HLJK5EHEE
FH EB R 42 10 min, FEH AR R S F BAH . 0
SEHLYKZE R .

H 5 25 B B e e 1m0 e ik 7] & i A7 |l i
T-2 4R pMD20-T 84K, i H 1k R o T-4804k 1
pLs B =9 2.5 wl.ddH, O 1.5 pL.Solution [ 5
pL. 16 C#E 4% 30 min, % 4% J5 1Y 20K R #0800
Al H Ak 5 19 R AT B DHS o 3 A 75 & &% 7 5
£ (100 mg/L) 1) LB 35 57 3 (B RR P2 LY 5 g, R
H ¥ 10 g.NaCl 10 g. 35 fle# 6 g. nzEiK = 1 L)
b IFHATEE BB L. B LB OE AR BKEC 6 4> B
PEFCRE TIN5 5000 5 o DR IR B 4 w58
B ¥ 9 3 Bk DNAMAN B #6147
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2.1 11 BRIFFHBE AFLP il &R

2.1.1 AFLP ¥ HERE S &M AXEX
il E-AAC/M-CAT ., E-AAC/M-CAG, E-ACA/M-
CTT. E-ACA/M-CTA | E-AGG/M-CAA Fil E-ATC/
M-CTC 6 FiA [ (9 51 95 41 & AT 47 0 45 2R (B D

2000 bp

1000 bp

750 bp

500 bp

E-AAC/M-CAT E-AAC/M-CAG

E-ACA/M-CTT

R LIHIT AFLP R 257, AL T 251k
Al XA MY A RIS 2O R 3
e R 3 AT LI L6 4 51 4 & 970 I 2k
WAE 29~52. JLP R A0 241 5. 2B A
154 4, 28 L3 AE 63, 90 %0, U6 W 490 I+ 41 R
381 ZREPE A AR

M12345678910111234567 891011 12345678910111 23456 78910111234567891011M123456 7891011

—

E-ACA/M-CTA E-AGG/M-CAA r E-ATC/M-CTC

M. DL2000 Marker;1~11. # k45 535 1 1 [H]
M. DL2000 Marker;1—11. The same as table 1

B 11 B 3RoT MR AFLP 33 4%
Fig. 1 AFLP result of 11 Schizonepeta tenui folia Briq. samples

#3 63 AFLPSI¥AEX 11 BHAITFHMNTEER
Table 3 Total and polymorphic AFLP markers amplified
by 6 pairs of primers with DNA of 11

Schizone peta tenui folia Briq. materials

a4 A E/ Z 5 EZ033
Prim - FA FLig /%
rimer i . .
. Amplified Polymorphic Polymorphic
combination
bands bands percentage
E-AAC/M-CAT 30 14 46. 67
E-AAC/M-CAG 52 41 78. 85
E-ACA/M-CTT 29 13 44,83
E-ACA/M-CTA 50 30 60. 00
E-AGG/M-CAA 36 26 72.22
E-ATC/M-CTC 44 30 68.18
41t Total 241 154 63.90

2.1.2 MMM RELER  WRYE AFLP § 3545
S R RS Ak B0 R AT R0 Ak B 75 3 AL 3R R
I 1) 315 BE B AN 36 4 7R, IR iEAT T R 45 R
PN N RS2 SEX P JERT]
e E g 158 2 5 kR BAEEE B 0. 163 9,2k

FI AL R H Y 3 5 F1 4 S5 AP RHEHE IR B 0. 196 1,
GREZ MR I 5 S5/ 6 S AR s AL g A
0.139 1, R FHaEFE FaxX 3 41407 B e R
— 5 IV A S R A% 1 i DX A R LA A R U
B H & AR K R, M AFLP 75— @R FRER
Wt HOR R R, A% IR S A am i ST G Y 3
SR 4 S 5k HILIRE 1 10 5 [F Bk BVL IR A 1Y
10 5 540 Tl 10 3 4 ka5t % I B AR AR Oz

TE AL I By 0. 29 B A ko 4 26, 1
Ffuf 1.2.5.6.7.9.11 5, XA 85, MEH 3
fas. NEH105, F1RTANMBKRZ. K
B b2 ] 2 e N W TR L I PR AR R R Y
JA B AL & 5 HV R A — L X v fig 2
PR Sy 3 3 2 S R T o0 o 2 g s DX (Ol A 22 [ L i Y
LD B 28 77l R SR ] N 55 b X CREB = MDD L A
X Ml BT 2 b 7 DX | et AR Ok [ X L b X o
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JRGEIRTI R SE, B LR RBGE . 3 SM 4% 10 S HMBAE—E, nffgh Tt =& 5 X
BRI AL AR R B AL AR AR A R 25k Bl R IR AR S SRR AR B BA 5. 10
FHEAT IR B AR MR — B nTRES T A S HIIT 5 AR 2R 2 5C R , ISR EH
CEMERMAR, RAHMEK 8 SHEALHFKN  MERMIER.

R4 1 BHFTHEET AFLD HIBEERS

Table 4 Euclidean distances among 11 Schizonepeta tenui folia Briq. materials based on AFLP analysis

by é =}
PR 1 2 3 1 5 6 7 8 9 10

No. of material

1

2 0.163 9
3 0.333 3 0.362 9
4 0.398 4 0.401 6 0.196 1
5 0.163 9 0.238 1 0.308 3 0.376 0
6 0.184 9 0.2017 0.319 0 0.414 6 0.1391
7 0.187 0 0.259 8 0.344 3 0.421 9 0.158 3 0.147 8
8 0.296 0 0.312 0 0.464 0 0.464 0 0.325 4 0.308 3 0.292 7
9 0.203 3 0.248 0 0.387 1 0.437 5 0.190 1 0.181 0 0.198 3 0.295 1
10 0.664 1 0.709 0 0.815 4 0.842 1 0.679 4 0.690 5 0.645 7 0.744 2 0.661 4
11 0.230 8 0.277 3 0.423 7 0.500 0 0.247 9 0.209 1 0.194 7 0.341 9 0.196 4 0.678 0
L~ 1L RS 5% LRI
Note: Number 1—11 are the same as table 1.
1
2
5
6
7
9
11
8
I
4
10
L 1 1 1 1 1
0 0.14 0.29 0.43 0.57 0.71
8 AL BB

Genetic distance

I~11 Mk 5% 1
1—11. The same as table 1
Bl 2 AT AFLP 9 11 39057 b ek R K
Fig. 2 Dendrogram of 11 Schizonepeta tenui folia Briq. materials tested based on RAPD

2.2 11 @B#FTFHBE ITSHMER M1 23 45

FIHITS 19 %8 11y 3 57 # & #E47 PCR 47
AR R WY R R L 5 B 1 AR M kA (& 3
3). W ARHEIAT YR B SRR B 6 B 1
PEFERESEAT D T o 9K )5 45 0 e 45 SR A2 NCBIT %54 1
thilk 17 Blast £ & b X, 45 R 878 5 3 It (Schi-
zonepeta tenui folia Briq. )18S B B{A& RNA £ [H ¢
SUAIYES 9926 . UL L 24 30 I- it 1 TTS 977 M. Marker DL5000; 1~ 11. #4 ¥l 445 5% 1 4 [F]
WA . R DNAMAN B/EXE 11 £330 57 B 5 i M. Marker DL5000;1—11. The same as table 1
ITS FF 8 347t xF 3 M, Bos 3 7 19 1TS 3 41 B3 11 BRIRISE R R TTS 51457 1 25
340 bp,fHix 11 3357 #H R TTS F3)[a) L2 R, Fig. 3 Amplification of ITS primers of 11 Schizonepeta
VLRI AL B TTS J3 9 AR SF PR R . tenui folia Briq. samples

6 7 8 9 1011

340 bp
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