EIEWFTRER 2006,24(5) : 392 ~396
Journal of Wuhan Botanical Research

FJ B RAPD 1 ISSR frid S #r i mh B EE X &
M

(FEREERHITET) Pl ZWEEEREHTT, ZBER 653100)

# E: FI/ RAPD 1 ISSR #RiCXt 22 {345 4 ( Nicotiana tabacum L. ) GhFh#EAT T8 X R, & RAPD 54
FEVER 13 N34, 3L 167 K, P BAMHH 50 &, BRMHFEN 29. 9% ; 75 ISSR St 7 1514,
e 96 Kl , P B SN 4 K, BEMLHTRN 45.8%, PR ICHSSHERASFEBERDRARE
0.881 ~0.979 Z Ja], 3% 0. 933, HJHETF RAPD 4R #1 ISSR IR ICH R AL RA - £ R, MR iCS X
HERBIMMERGRIEFEVEREER . EREFEVTENGERSFHERELRERRER; BI5ELHH5E
AHEBRRFHFRTLESTT, RS TR EXFMERBEEGEZ LRBKER,

X8I : #5 M ( Nicotiana tabacum L. ) ; RAPD; ISSR; BIE5HT; BMIEXR

GBS Q346°.5; S572 XHRRERIAEE: A LERE . 1000-470X(2006)05-0392-05

Assessment of Genetic Relationships between the Flue-cured Tobacco
Varieties by RAPD and ISSR Markers

XIAO Bing-Guang
(China Tobacco Breeding Research ( Southern) Center, Yunnan Institute of Tobacco Science, Yuxi, Yunnan 653100, China)

Abstract: The genetic relationships between 22 flue-cured tobacco varieties were assessed by RAPD and
ISSR markers. For RAPD analysis, 13 random primers were identified with polymorphism among the en-
tries. In total 167 bands were produced, of which 50 bands were polymorphic. Percentage of polymorphic
bands was 29. 9% . For ISSR analysis,7 primers were identified with polymorphism among the entries. In
total 96 bands were produced ,of which 44 bands were polymorphic. Percentage of polymorphic bands was
45. 8% . Pairwise similarity coefficients combining both RAPD and ISSR markers ranged between 0. 881
and 0. 979, with an average of 0. 933. Clustering of genotypes had some differences when RAPD- and IS-
SR- derived dendrograms were compared. The dendrogram combining both two markers was more compa-
rable to the information on pedigree. The selection pressure had great effects on the genetic relationships
between varieties. The fact that the introduced varieties from abroad were not separated from the developed
varieties in China implied that the genetic relationships based on the molecular marker data did not cor-
respond well with the geographic sources.
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Table 1 The flue-cured tobacco vaneties and
their pedigrees in this study

%S s Y1 B3]
No. Variety Pedigree Source
( ( ( Hicks x9102) x Hicks) x
1 NC2326  Wicks) x Hicks xH
( Oxford 1-181 x Cokerl39)F, x
2 G2 Neos XHE
HME REBERE bal:c]
K326 McNair225 x ( McNair30 x NC95) *H

( Coker258 x (61-10 x Coker319) x
Coker258 x ( Cokerl39 x 59-842F) ) x

5 Cokerl76  ( Coker258 x (61-10 x Coker319) x xH
Coker258 x ( Coker139 x 59-84-2F) )
DWARF
6 4Aitk&im KETRE =l
7 NC82 6129 x Coker319 *H
8 %41 =4 5 xK326 =M
9 =317 =45 xK326 =il
10 NC89 NC95 x Hicks *H
11 SC71 ( Coker139 x Vad5) x NC95 *H
12 K358  McNaif926 x 80241 2
13 mH8S  ZHH2 5 x K326 =R
14 77089-12  IEf#g 1 § x Valls =8
R ¥ S o ort SN T
16 =25 LEKET xG28 =E
7 CV87 1(\12;’3?1:1 ();-28) x (CV58 x (G-28 x W%k
18 KEFS99 KAMRR 7R
19 2145 90 {ﬁ%ﬁZ%xCQS) x (G-28 x &M W%
20 G-80 G45 xG-28 *H
21 C151 Ti245 x 7581 %
22 Ti245 i EH

1.2 DNA 25

BB EMRAREERNIEIFIS, B
#HK20 d EHME 0.2 g, F| /] DNeasy Plant Mini
Kit( QIAGEN) {2 B 5 (H 40 DNA, %5 DNA 3K &R
20 ng/pL,

1.3 RAPD $#f

PCR RN ARFA 25 pl/ 8, RPERPE 1 x
Buffer ( 10 mmol/L Tris-HCI, pH 8.3, 50 mmol/L
KC1,0. 1% Triton X-100),2.5 mmol/L MgCl,,4 Fh
dNTP £ 0.2 mmol/L,1U Taq &§( 4 - PCR &5y
W B Promega) ,0.5 pmol/L 5|¥(H KEELEDF
FRAEIE ) ,20 ng AR DNA, PCR ¥ I 7E Gene-
Amp PCR System 9600 ( Perkin Elmer) I #f7, f&7E
94°C T HIAEME 4 min; FHAT 45 NMEFFMAEHE(94C
30 s) JRA(36C 30 s) (FEfH (72°C 66 s) 2058 &
JGTE T2°C P 4K EEREH 5 min,

TP Nl /6 4R T Y A S v (40% RENE,
0.025% [RE} 1K) , BX10 pLFEL. 4% KIZFAEHE EERE
B (5 V/em) ,0.5 pg/mLiR b Z 88 %2 6,30 min
Ay, 7EVDS( Pharmacia) I WLl 45 SR 3 BEAH
1.4 ISSR 43if

PCR R K Z&  MgCL, ¥ &4 1.5 mmol/L,
47 dNTP ¥k FF 4 24 0.1 mmol/L, 5| ¥ ¥k FE 2
0.4 pmol/L,iB X BE N 45C , & 55 RAPD 447
HHE
1.5 ¥iEaE

P18 = AU P b LA RIRE S BE 9 - BYFE 45 S b
PHEBLGER 1) BBRE (3128 0) #7481+, @30 1,0
RYWE, S E M REHELREEA Nei
NI E: CS; =2N,/(N, + N,) , Kb N, 38
PImMRERNHTR, N + N, EFRFHFEFRZ
1. FIR NTSYSpc Version 2.0 #K {4 3 58 UPG-
MA BT RAD T B RLKE,

2 BREHW

2.1 BRI FHRICHSTHE

RAPD 434, el 6 S fF (“NC23267 .,
“G28” “YIHE” . “K326” . “Cokerl76” FI“ £ fE K
£ ) Xt 200 4~ 10 B BEYLT ) (operon technolo-
gies) HATIHLE , 13 519 RED 3 18O B B
P EEZRNFR, HES I WRA RN Y 1=
Y B WIS ERE S S SRR
FE. HX 131519722 MEFP T 167
(14548 OPALL MY IMEER) , K 284
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Fig. 1 Profile amplified by RAPD primer OPA11
[M:250 bp DNA ladder { Gibeo BRL) |

W50 k(R 2) , BHELLEN 29.9% , H4-514
T ~TRBAE PR 3.8 4.

T ISSR 43#r+h, il B3k 6 A~ Foxt 90 4> ISSR
51#7 ( University of British Columbia } 3 77 i BE B, 7
ATy O, BT AR A A 2 S

F 2 FEEHMERR RAPD 0 ISSR 314

Table 2 The RAPD and ISSR primers which
produced polymorphic bands

) i i EZIi i
FoR 34 2N iz 24 e 8 (%)
o e Sueme  Toal o Numberal Fewenage

number of  polymarphic of polymor-
marker Rey o i

bands bands  phic bands

RAPD  OPAS  GTGACGTAGG 18 5 27.8
OPAI0  GTGATCGCAG 15 4 26.7
OPAIl  CAATCGCCGT 18 7 38.9
OPALG 4 16 6 31s
OPB-13 14 s 35.7
0PC-12 10 2 20.0
OPD-1 15 4 25.7
OPE? 10 1 10,0
OPES 7 2 28.6
OPE-17  CTACTGCCGT 12 6 50.0
OPF-1 ACGGATCCTG 9 3 33.3
OPLI6  AAGGL CAG 14 3 21.4
OPI-10 ACAACGCGAG 9 2 22.2

£it Total 167 50 29.9
ISR UBC8IZ  (GA),A 15 s 33.3
UBCS11 (GA),C 10 3 30.0
UBC830 (TG)4G il 7 63.6
UBCSST  (AC)gYG 14 4 28.6
UBCST3  (GACA), 16 8 50.0
UBC8T8  (GGAT), 15 13 86.7
UBCR%0  VHV(GT); 15 4 26.7
43t Toal 96 44 45.8

* Y =C/T; V= A/C/G; H=AT/C,

o B 7 517 22 R I 5 96 SRl
(2 25514 UBCET3 fyd B 4550 ) | Hidh R HEAF
44 5R(F22), BEMEHR N 45.8% , A3 R 5
3 ~ 135 AN 242 6.3 &,
2.2 BRESHT

HidE RAPD 1 ISSR A}4T#2E 9 1,0 BU%HE 3t

bp M1 23 7 8 D10 111213 14 [516 17181920 2] 22

Bl 2 ISSR 3|4 UBCS73 i 4 R
Fig.2 Profile amplified by ISSR primer UBC873
[M: 100 bp DNA ladder { Gibeo BRL) ]

B AT G ] a8t £ AT R Koo B AE 0.909 ~
0. 988 1 0. 809 ~0.985 Z 0], H X B Fpbric 4 £
RT3t £ A {0 2R IR 552 0 B S A S, (RS R e,
{0 0.232, FRE X WAFICHI I 5 H, i
A R e DA AR (LR HUAE 0. 881 (“CVRT ™ il
“HIHH 90" ) 55 0. 979 (“C1517 FI“Ti245" ) 2 [f] ,
9547 0. 933 22 B A 5 ol ) 508 2 4 0 P2 B A v 4
A [5) it el (8] 4 388 14 48 (00 2R B0 AT — s 20 fb g g, ]
TR R AL 22 R AR R B f R I as A,
A58 7 1D 38 2 A 1B R B SR, 3 UPGMA 3%
HATREIAER S . FIFH RAPD FRig {78
A Hirid (B 3:A)  FEAAIIRER 0. 95 b Al St 5,
FibI2E4r o 4 2. “NCBO™ F1* NC2326" HAF 3t 3%
7% Hicks, “Ti245" J&“ C151" i 357, B T e 2
BEL ;“G80" RHEA“C28" . “ =45 85" e A
“K326" BORTEIEEIN ; {Eth ih B S R {5 R A7
L, W™ 40 2 57 RO A LT K TT 7 4 5 Bk
WAELEHE T FOIN, P48 90" R s A “ Ym0 44
FIRCRAELFEM A . FIFH ISSR $RICHEAT R 2644
Hred (B 3:B)  ZEAH{ELFR $i 0. 90 4b TR 24 5 A
B4y 4 25 JEAR S EE | SURT AR A {B) R % 0. 935 Ak
4343 ANIEE. 5 RAPD 434736 (1, “ NC2326 " fil
“NC89” ,“C151" B 35 A« “ Ti2d5 ™ ¥ 3 3 76 iF 3
La;Tiz M2 5" BRI EAR LK 470" M43
FORTELTEMAN [ a, “ HHE 907 B H oA et 3™
SrRERAESSHE [ a #1IV, %2 RAPD H1 ISSR 4%
ICHIREHTEE R (1 3:A,B) , A = 4,
{BHAFFE—GE 22, N CF965 " F1“ Z- 4 85" fE 3L T
RAPD FriC i 5 35 B v 43 51 W SR AE S BE 1 F0 1T, T
TEHET ISSR AR i A 38 2K 2] o W0 e o] SR e e 1T
#F RAPD F1 ISSR 4710 4% A ok E 47 B 2 40 #7
(E13:C) FEAL RS0 0. 93 4b ATHF 28105 Firin 24
D94 35 LA ARE T AT AEHI{L R L 0. 945 4b4r Sy
3T, WA a IE 9 A F(“NC2326” K
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LENPEES ¢

Similarity coefficient

84 088 092 096 1.00
AR LR B
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LER VSR
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B3 ZETRAPD(A).ISSR(B) RAHMIRIZHEEAS (C)HEERFIRKE
Fig.3 Dendrograms generated by UPGMA method using RAPD (A) ,ISSR (B) ,and combing
both RAPD and ISSR data (C) for the flue-cured tobacco varieties

HAH 599”7 [ “NC89” .“C151” . “Ti245” .“ Cokerl76” |
“K358” \“NC82” fi“ =40 3177 ), HLh “Ti245” &
“CI51" By EAR 22—, “NC2326” F1“ NC89” [ 3 A Fh
97 Hicks, “ Cokerl76” #1“NC82” lE A f I H
“Coker319”, WK [ b 7 MRFPAR(“OIEKRE
JC”7 L, “77089-127  “He41” ,“SCT1” ,“H4H 907 ,“ =
M 85”7 F1“G-807) , Hoeh“ Fh 4 90” #1* G-80” A A 3t
A G287, “Fk 417 F0° 5 48 857 RAT 3L IR
“K326". “ZMA2 B F“CRI6S” 515l Mh f KA
FKlcMAHBI, XHWA 2 NMEMH(G28"H
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AR HRH T U CV8T”) KA “ CV8T” A
P UCVS8” T Er i 37 CVS8” IEAR Z —,

B L, RAPD 1 ISSR #Ric 456 R K M EA 44T
SRERIEEBVEREEER. HXIERAMFAIH
RAPD & ISSR #RiC . ik 2458 AR IC 21T 24T,
M EAA—-EREERSREFEEIFNEL, 0
“RRALTHY T 31T MRAH G S AeME,
WWR“PME 0" MES HYRERFLAE, KA E
[ g A7 AT RE XS K S A RLRE RR B R KE
W, M3AREEGSEATESL, BI5#RMEEHE
WE B R T2 RES BEH.

3 Wit
3.1 %48 RAPD #0 ISSR #Ri2 &A1

VPO LT M AR BUR AT )1 % %
TrEMMRE F , ¥ 398 5F 5L RAPD 5|4 (& Fh
TR B S 405 4) o FIREY 3 2.9 &
4.2 %BEMW, ZEELENSFN 35.9%
51.6% . TiHpAB%E " X T #5 10 A 9 ISSR 4347
B ER R BB ik B S , P B
FABGI VKRB SEERX 14.1 5%, BHHH
N 67.8% ARER S L 4 MRERR 30 By E
HEEEE, A 70 A ISSR 5 #ph i it 16 545
1,369 38 309 SR, F I ASI MU T
19.3 &3, B ARG 93. 2% , W) B3 T R AL B
BEERBRE R, APRHEFT RAPD 2476, F
BBAARE MY L 3.8 284, 28T
R 29.9% ;3#47 ISSR Sr#id, P EE KW
KRR 6.3 RSB, ZEMEHLERN45.8% , 5
T RAPD S 455, WA, B4R RAPD #1 ISSR #Ric
FERE PRI R W EE NS S, Bl T
ISSR 447 P51 e IR KR EE R, AT 8
RAPD 347 BA B = K8 M o T 55 R EARSE ,
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0 e ) 145 56 R DF AT MR A5 BREMEEN X TR
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£ 0.089 ~0. 425 (AL %1 0.575 ~0.911) ZJ&], F
HEED MR P AT B R EEE A
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REFAAUZL, BUE LR, FEERHE
B AT AE 23X T AP AR 0 BT AR T £ 2 DR R
U7 R R ERRC R RA R . RAPD 1 ISSR 7
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