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ISSR identification of genetic diversity of Rehmannia glutinosa in Huai zone
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Abstract: Objective In order to characterize eight cultivars and two virus-free lines micro-propagated
by tip tissue culture of Rehmannia glutinosa in Huai zone and to assess their genetic diversities by inter-
simple sequence repeat (ISSR) technique. Methods Ten appropriate ISSR primers were selected from a '
total of 44 ISSR ones for ISSR PCR amplification. Results The ten primers could amplify one hundred
and ten bands. Based on them, a Jaccard’s genetic similarity matrix and a dendrogram for these ten culti-
vars were established using SPSS 10. 0 software. In this dendrogram, they could be divided into two
groups: group 1 contained six individuals, such as Zupei 85. 5, Datian 85. 5, Zupei 9302, Datian 9302,
Jinzhuangyuan, and Jinbai Dihuang; group 2 consisted of four ones such as Beijing No. 1, Dahongpao, Di-
huang 9104, and wild Dihuang. Furthermore, principal coordinate analysis (PCA) supported the above
cluster analysis; Shannon’s information index ( I ) is 0. 377 5, effective number of alleles (Ne) is 1. 403 7,
the percentage of polymorphic loci is 71. 82% by means of POPGENE32 software; a DNA fingerprint was
developed with a single primer, ISSR6, in which each of ten tested individuals had its unique fingerprint
pattern and was distinguished from each other. Conclusion The results reveal that ISSR method is suit-
able for DNA fingerprinting, identification, and genetic diversity analysis of R. glutinosa in Huai zone

Key words: Rehmannia glutinosa Libosch. in Huai zone; inter-simple sequence repeat (ISSR); genetic

diversity; genetic similarity
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WAEZREITE OHRENS FRICHEBTHE
BMEFTRERTHENMENTR, ALK DNA
S FAEH, B BELEFH (ISSR) FEHEY# e
LR RPIRE T HIY, ISSR B H Zietkiewicz
% % i —F L RAPD 4 FARig &AM, BH
FERMESI YWY # SSR (HAELEFH) ZEK
FE.AAEEAF BEER.ZSHFEEN
A, EREANSI Y EERATRBTEEFS
MS) B FEEAMEEATE RS 5" WakE
B KM ERBTREEFT, KY 17~22 1
WE .54, ISSR iR EEMAT/AE KBERELE
YR MFERRMBR. P2 ISSR 7L
BHRMBLMREXEEYMARTEHMH LT
BFoLHiE . B AT ¥R A H ISSR ARic xf i 8 # 1T
EREFERRHRE.
BN L SBH BB (Rehmannia Libosch. ex
Fisch. et Mey.) #¥), &R H 6 f. HHR—
‘ Rz b RZEAZ AR . X, B 6
HRG R R B R IR R,
BEME PR AN A AN HEFREETF 1. 5X107
ket W ES ISR, H LU R R & R
S, EEEHRAI. HWHFE Rehmannia gluti-
nosa Libosch. f. hueichingensis (Chao et Schih)
Hsiao BRI 4 FIM MM RFHZ—. B> TFHEH
KT8 %. MEESFHRARBBRATGHEEER
T HORBEMBASE BECER AW E™
REEMNZFRBZ — L, B RS R
B A B R E R ESR . AT, AT
B EBEFERRBLBEE SR RS AR DRA
650 4 T 25 R AE A0 2R 3 R B0t 043 B ST g A% 4
B o MER A R PR b B, RIRAE R e 7
ERBRABHARRE, A EF A ETHEFMHE
HE4 FH B, A LB A H ISSR 4 FAricEARX 10
MR EM BT THRSHEEEE.
1 #¥85FE
1.1 02853 M :Beckman Avanti™ J—25 .
Pl TG16—W MEHEE LI (KPRE LMK
HE R /AT ; Beckman Du530 DNA/Protein Ana-
lyzer; 3. W 18 BB M Hl (PolaroidMP-4 Land Camera
F1 Transilluminator UV);DYY— I 8A BB ER
W E B A KA LA —ER ) ;Y2002 HIMA
FRF (EBREEREUBRERLED).
Tag DNA REM(EXEY IR A A
dNTPs (Pharmacia A #); 519 (LA T AR5

Biowest agarose (Shanghai Yito Enterprise Com-
pany); CTAB BRO361/100 g (VR EA Y TRAH,
#0043 ;EB (10 mg/mL, B EAYTEAFD.
1.2 #K:20034 5 A 20 BEFMEARERLH
HPEFMEERE 8 M ERFMHMT, EHA
HEZEARE 2 ANMEFERBERHERF Y
M. &Rk Q4 85-5, @Kk H 85-5, @4 H 9302,
@K H 9302,89104, ®£&RTT, DF A B E,®
H—8,Qk48,0&AanE. EE50HHKEE
HREHLREER 10 ¥R # RIS, B K 8 T4 BR
FLRAEA S0mL TREGHELET . ETR
A W R N R .

1.3 W&

1.3.1 & DNA #RBHK BRI E . FRIR 3~5 ¢
ZWBR B A B, A CTAB MR
DNA. 4 51f RNA B A #4744k, B Beckman
Du530 DNA /Protein Analyzer #ll 8 DNA # 4 4b
WA, A 0. 8% BENEMEEER Bk A DNA MK
ARI5EHE, DNA 4 F 274N ADNA/Hind I,
1.3.2 ISSR KHEMF=YaW s 1 434 B 1T B
R, A 44 4 ISSR 514 (#$F British Columbia
KEATR I, B AT AR Pkl 10
AR B WA, RN ER ISSR 514 (R
1), PCR Uik EH 25 pL,@#5 1.5~1.0 U Taq
DNA ¥4 %,3.0 mmol/L Mg?*",1XTag DNA ¥
AL Mm% (10 mmol/L Tris-HCl, 50 mmol/L
KCl, 0. 1% Trion X-100, pH9. 0), 60 ng #
DNA, 0. 4 pmol/L 5|4, dATP,dGTP.dCTP #i
dTTP % 0.4 mmol/L 5 2% £ FFBtH. PCR
R R 7€ PE 24 )i 9600 PCR ¥ 3 {X L # 47, 1
BFR:94 C B 7 min —MEF;94 C.45s,
50 C or 53 ‘C or 55 'C.90s,72 'C.120 5,45 1~1&
;72 'C FMf 7 min — /MBI TR ADNA/
EcoR1+ Hind I DNA Marker (& 100 bp ladder
Ky FEFIC,ESHA 0.5 pg/mL EB B 1.4% 3
i X 35 B i o Y R W, 2 4B A1 0% B X Transillu-
minator UV F %%, F§ Polaroid MP-4 Land Cam-
era FEAH.

1.3.3 BEFELIT 548 ISSR F ¥~ EL 0.1.9
Siitgsr ISSR ¥RE. 8 MU HHAER 1 MER,
ERRTBRALE,.AHFICH 1LEHEN 0, T BRK
Bk BARIT N 9. A SPSS10. 0 A Hr A Jac-
card J7 ¥R S E) BB A5 LR B (genetic sim-
ilarity, GS),fd Within-group linkage X447, 8
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LR B R & K R W &R E . Al POPGENES2 it
H ISSR ¥ # = ¥ 4y Shannon % ¥ #% # PIC
(polymorphism information content), HH PIC=
1—3pi,pi AFEPRFHREMERAENERSE
i FE$ (effective number of alleles, NE) #/A R,
NE=1/3pi* &,
2 HRAMSH
2.1 FHEYHEEHE 10 4 ISSR 5l Y3d 1
€ 110 &, B FX LK, A SPSS10. 0 & FF0
POPGENE32 B4 2115 . T E R 0.377 5,
ERSMEEER 1.403 7, B HH RN 71.82%
(F D, PHEFHIFEMN 200~1 600 bp A%
H1~3),

£1 ISSRIVBREBEFTINESSHERIN

Table 1 List of ISSR primers and their sequences and
analysis of ISSR-generated banding patterns

BEFT FE EEHE Y 25K SHHANEN

e (5'-3) B/% /xRN WLE/Y BR EEK
" ISSR1 BDB(CA)s 10 7 70

ISSR6 (CT)RC 18 - -

ISRR11 CCA(GTG), 12 6 50

ISSR14 GGA(GTG); 10 4 60

ISSR19  (TC)G 7 6 85.7

ISSR20 (GA)sYT 10 7 70

ISSR28 (AG)sG 9 5 55.6

ISSR29 (GA)$C 10 8 80

ISSR33 T(GA)s 15 - -

ISSR34 (GA)sC 9 7 77.8

B 110 200~1 600 bp 71.820.377 51. 403 7

B=C,G,T; D=A,G,T; R=A,G; Y=C,T;
— % DNA s 7R BLK K DNA &4
— indicates missed individal’ s bands replaced by DNA stan-

dard molecular weight marker

1-KH 85.5 2-4H3¥ 85.5 3~ 9302 4-KMHE 9302
5-9104 6-&RT 7T-FABE SIS
9-KOM 10-2AME

1-Datian 85.5 2-Zupei 85.5 3-Zupei 9302 4-Datian 9302
5-9104 6-Jinzhuangyuan 7-wild Dihuang 8-Beijing No. 1
9-Dahongpao 10-Jinbai Dihuang

H1 314 ISSRé *f 10 MER M E RA KT WIE LR
Fig. 1 ISSR fingerprints of ten cultivars of R. glutinosa

in Huai zone generated by Primer ISSR6

F A6, BT ISSR ¥ F = A 1 110 & DNA
HLRBT 10 MR EA B Jaccard MBI REUE
B (RO NER2ATLUES, KH 85.5 54 85.5
PN 3 A 2[R B SR AR AR R K, O 0. 9795
BB AR H 9302 B Z A BB A2 A LR B
B/AN,H 0.557, i EHBH FHBREHMUREN
0. 665,
2.2 ISSR ¥ LM R F AR S B K 10
% ISSR B|#y4r BIxHtiX 41k i#47 PCR 33, 57
THIRM# DNA B8R (B 2.3), MHENXET
Yy g6t — 4 ISSR6 5l ¥REH X 433 i 10 1
BEA# (R, WA 1, B3P T K 10 MK
BHE A DNA sk B %@ A E LR E
MR E S ERME TR EKE.
2.3 SFpEM ISSR BEHH 10 MAXKHLE &
FEIAFRELE 4, NEPRET LB S, i g #E

£2 104MFRBERF (F) B Jaccard HEUREERE

Table 2 Jaccard’s similarity matrix for ten cultivars of R. glutinosa in Huai zone

L #H%85.5 KM 85.5 #9302 kKM 9302 £RIT  wEIl4 FEBE AH1E K4 S£AME
#3% 85.5 1. 000
AH 85.5 0.979 1. 000
413 9302 0. 900 0.918 1. 000
K H 9302 0. 649 0. 661 0. 638 1. 000
ERT 0. 650 0. 661 0. 695 0.678 1. 000
8 9104 0. 629 0. 613 0.619 0. 603 0. 606 1. 000
B B 0.610 0.593 0. 627 0. 557 0. 613 0.619 1. 000
tx1e 0. 621 0. 603 0.610 0. 567 0.571 0.772 0. 696 1. 000
KW 0.607 0. 589 0.596 0. 607 0.583 0.732 0. 685 0. 915 1. 000
£H8 0. 746 0. 729 0. 705 0. 585 0. 588 0. 642 0. 651 0.717 0.678  1.000

LB SRR 2 4. 58 1 ASH 6 ME, BIEA

¥ 85.5. 4 H 85.5. 43 9302. 2 HE. . £ RTH

KH 9302, F2AFH 4 M BHEAEF 1 5. X4
M HB B 9104 FNEFAE MBS,

2.4  FE 44 H :Kaiser-Meyer-Olkin Measure of
Sampling Adequacy (KMO) &5 # 8 ,ISSR #Ri
#) KMO 3 0.806, K F 0.5, & FERAMHHT.
GREW 10 MBS ALRIRERRIITHE
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I-KH 85.5 2-413 9302 3-KH 9302 4-&R7T 5-9104
C-HAEBE 7HH1S 8-KAMW 9-£HEME M-ADNA
EcoR | +Hind I $HE4 F 8 519 K/D(bp): 21 227.5 148,
4973.4 268.3 530,2 027,1 904.1 584.1 375.947.831.564.,125
(AEBT

1-Datian 85.5 2-Zupei 9302 3-Datian 9302  4-Jinzhuang-
yuan 5-9104 6-wild Dihuang 7-Beijing No.1 8-Dahongpao
9-Jinbat Dihuang M-ADNA EcoR | + Hind I fragment sizes
(bp).: 21 227, 5 148, 4 973, 4 268, 3 530, 2 027, 1 904,
1584, 1 375, 947, 831, 564, 125 (from top to bottom)

2 51% ISSR6 3§ 9 MR AP I WO

Fig. 2 ISSR fingerprints of nine cultivars of R. glutinosa

in Huai zone generated by Primer ISSR6

1-kKH 85.5 2-41#%85.5 3-KH 9302 4-@RJT 5-9104
6-FAEME 7-EF15 & KL4M 9-&HMH M-100 bp
Ladder, 5| %K/ (bp): 1 000,900, 800, 700, 600, 500, 400,
300,200,100 (A EBT)
1-Datian 85.5 2-Zupei 85.5 3-Datian 9302 4-Jinzhuang-
yuan 5-9104 6-wild Dihuang 7-Beijing No.1 8-Dahongpao
9-Jinbai Dihuang M-100 bp Ladder, primer sizes (bp): 1 000,
900, 800, 700, 600, 500, 400, 300, 200, 100
(from top to bottom)
B3 519 ISSR33 3 9 MR E MM BELE
Fig. 3 ISSR fingerprints of nine cultivars (lines)
of R. glutinosa in Huai zone generated
by Primer ISSR33
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Fig. 4 Dendrogram of cluster analysis for ten cultivars of

R. glutinosa in Huai zone based on ISSR markers
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5 FRMBEHMET ISSR FiZWEERS

A (FHEXEHEE)

Fig. 5 Principal coordinate analysis using ISSR markers

and Equamax (component plot in rotated space)
£. B s RHMASHLS P RINET 3 M ERLE
;i ops i e B
3 g
3.1 HEAHRAREMFEMF LR 1 SMARAR
SR —4, T HMf15 85 RIS ERFRKELENS
RELURRHERN RAPD S8R —H"Y, X¥H
ISSR # A5 RAPD HARK—Btk.
3.2 ISSR X} PCR JZ K i /&% tt RAPD {&,{H
RCERBEENAZE Mg RE . FI MK R
KEESREWEW, B, LR&HMHRA M
RS —1 PCR RN A&GRIEH BEK . 550, 1S-
SR SIIMERERFI . SEEAHWERNA DNA W
MEFFI7E DNA R B HERHIMAYER
BASRENERARRMIAMRZANES R
ERBR,G5EINVE SN AANWE SR ZIE
MABKEZRY. AWM, XAHBEFHEUELIIE
PCR ¥kt H REMMAFHE. % ISSR-
PCR REIERZRHFMA 2% 2B FRBEE—ER
FE LGB 45 R SN 77 5, B 4RV T L X S5 WA R B
FEERAMO, |
3.3 ISSR frid RS & i 3 £ ) DNA £ 544,
ME—E5 YT UAEZHEYTEM, & T HA
FR RERERRTRTEASE WA AR.
Charters %/ 2 M5 91818 56 MEBKW, TUK
AR 12 A3 FU, Huang % 15
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A5 H%t 40 N FBEEY BRI HE 2 071 4 ISSR
FEBLHEA 62.2% WABNEENEN. AR 1B
AT ISSR tRicH£EM. 7 10 M ESFH,H
10 4~ ISSR Bl ¥4 # 110 £, L5 HHER
71.82%. UH—A5|4 ISSR6 A 1% G 43 5
BRI 10 MAR M S .

BZ,ISSR HAR—FL W EMENE K
MELANTE., ERERNIARENESE. At
FBANEAFNRYRE . FaRWHhEGHN
PR AT RHARESNEE R
FRENS BMHEREE, DA EEBEMH RN
FAHRERAEFENL.

B KRR ERLEADIBAGEZR, BTH
BERLMAFERAARZEMERBETRMHE,F
B THEAWIENNBEATRLEAT TARE
BEE IR AR TEMNGX IR
W8,
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