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# E: RA IRAP FI ISSR WP/ FARCIT I, Xt E A AP 28 (MR E R R WA T R0, X B R Bk 25 R
TFUAE, 4R : (1) A IRAP Jy kst iEib #hifE 4T PCR §71 , 36758 214 & 44, Kb 187 REABEEH, £
BHEHERIL8T. 4% o X4 L, BUHE 0. 495 B}, AlKE 28 f3hHkLRI 4k 3 AN248E; L, BUE 0. 34 B, CRDKESE 3 2880140 K
3 AN EEERN 3 A — AR R I 7 25 (2) A ISSR JrgkitiAT PCR ¥R, JLAR 3] 334 4471, Ko 250 &4
ZM, /LR R T5% . X L, BUE 0. 41 B, W1HE 28 Ay KA EHH TR 4024 2 ANZEBERN 2 NIl SZ A2 Cokerl 76,
BaSmaUovina, 55 —288F ( 1) 3k B £ E KBS &FF RG11 i K730, HE 24 NG A58 288 (11) 5 (3) IRAP FI
ISSR B FH 7 Bk A AHSE ZRECH 0. 823 (10. 01 =0. 478) , 5B BT Fh 5 1k 19 25 51 180 BE A 5% , 3491 IR R A7 MR B o i % VR
WAEZRMER T, F IRAP J7 k48 B0 FF R 5 4 5 R 8 (GD) SF-3428 0. 423, 1 F ISSR Jrik, T H A& B iR
B RER , B BRA R SR REER,
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Abstract: The cluster analysis of 28 tobacco accessions was assessed using IRAP and ISSR molecular
methods. The results based on these two methods were compared. The results were as follow: (1) 214
bands were produced by IRAP,of which 187 bands were polymorphic,and the percentage of polymorphic
bands was 87.4% . The 28 accessions could be classified into three groups at the level of L; =0. 495. The
third group could be classified into 3 subgroups and 3 unique types at L, =0.34. (2) 334 bands were
produced by ISSR,of which 250 bands were polymorphic,and the percentage of polymorphic bands was
75% . The 28 tobacco accessions could be classified into two groups and 2 unique types ( Cokerl76,
BaSmaUovina) at the level of L, = 0. 41. The first group ( I ) included two accessions from America
(RGI11 and K730) ,and other 24 accessions were included in the second class ( Il ). (3) The correlation
coefficient between IRAP and ISSR analyses was 0. 823 (10.01 =0.478) , which indicated these two
methods were both fit for the study of genetic diversity in tobacco. But IRAP technique had higher GD( ge-
netic dissimilarity coefficient) ,better stability ,and higher polymorphic than ISSR method. The genetic di-
versity and relationship of tobacco germplasm could be distinguished more easily by IRAP.
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¥ 3 A RAPD,ISSR, AFLP SSR,SRAP 41 ")
i1 Kalendar 271 & i) IRAP( Inter-retrotransposon am-
plification polymorphism ) /2 % F 7 % 5% % & T 1 43
FAMC T, T TR0 0 206 2 B 4 A7 L B 9 22
AP BRI R B AU B SE R RIE Y . ISSR
(inter-simple sequence repeats ) 3% R J& /] Zierkiewicz
SR SRADR, R BRI AN ZFER
WM PR T Bt —51 9, %t B 1 HE)
SSR ffj— Bt DNA JF 3474448 . #ATH ISSR
1 TRAP P J5 12 %o R B o J2 0 W8 194 38 1% A P
IO, (Rl i X WA 7 ik AR B M 2 SRR 2R 7y
Mras R AT T MO, LAk — 20 BB X W R 07 I AR 4
ORI I8 1L AT BT AT

1 #H5F*%

1.1 fhk#rst

PR b1 B D M 5 R B 28 i A &L ( Nicotiana
tabacum) F FGTIR, Forp EEAAR 1 40, BORHE 1 6,
KM 26 43 (K1) o

1.2 AW H*E
1.2.1 YHEZ DNA gJEH

BEIE R AR T AR K R 4 i, &R
2 g HH R, DAAWE ST E B R CTAB 32 k47
DNA 32 8"* , F§ RNA/DNA Calculator #;jlj DNA
R BE RSB W R IRIR TR R
1.2.2 PCR ¥ 18 5| #105ik

ISSR 7+ FARICE AR R RS H MR RERER
FARS S IRAP AR 1K R S B IS 0 1
p:1%) | BaSmaUovina ..z 4l 85 FIE ) 21 YE#T KL,
i PCR 473 1 5 7 9 Tk Ji 5 Jc Pl DK A2 90, A 90
A~ ISSR 5| #y#1 10 4~ IRAP 5|4y vp i i 22 5 PR B AR
M58, 5256 B M Taq Fif . Ixbufer . dNTP.ISSR %
IRAP 5|95 B B4 T AV THRERRSE
FRAF,
1.2.3 HFELEBESFHITHN

TR RIEB AR b, A SRR
“V7, AT IC A0 BN — R A . A
DPS %4, #i 4 Nei-Li 1A X HEHEE, R

R 1 BHAHBEORED . BB R EBFKIR

Table 1 The code,name,type and origins of the tobacco Nicotiana tabacum accessions
s 2 : S 21 :
Gl Variety e ﬂE ﬁ‘ i Variety e * ﬁ‘
Code - Type Origins Code Type Origins
name name
1 qTEH Ko 2 s 8 R %H
Honghuadajinyuan FT Yunnan FT America
, Zi2 B Ko ik 6 297 wom ik
Yunxuan 2 FT Fujian Yanyan 97 FT Fujian
FH Lo 4 Py fizke ¥ 4H S
3 Tianxinyan FT Fujian 17 K346 FT America
. S KR g s ZAH 85 K =7
FT Fujian Yunyan 85 FT Yunnan
M6 5 bz A $E I ESE|
5 Jinyan 6 FT Fujian 19 Neg9 FT America
. R THH =HH 317 $E I =H
6 BaSmaUovina oT Turkey 20 Yunyan 317 FT Yunnan
= 87 ozl =H $E I ESE|
7 Yunyan 87 FT Yunnan 21 Cokerd8 FT America
. il 21 1 % ” i 58 wm %
Burley 21 BT America Nanka 58 FT America
ozl XKE $E I ESE|
9 K326 FT America 23 F3 FT America
5 18 ESE el S
10 Ne82 FT America 24 RG17 FT America
i ESE 8 ¥ 4H =H
1 G8o FT America 25 Zhu 8 FT Yunnan
i ESE 3 ¥ 4H L]
12 Coker176 FT America 26 Jingyehuang FT Henan
i ESE ¥ 4H S
13 RG11 FT America 27 K730 FT America
bz XKE $E I ESE|
14 Q@ FT America 28 SC58 FT America

1Mk 87 1 = BB R RLEBT S T $ 1t ; “ Cokerd8” “ B 587 .

SR 5 O Rl el A o T B2 T SR A

PR M “KT30” ,“SCS8” i AL = IR SRR BRI T

Notes: “Zhu 8” was supplied by Tobacco Research Institute of Yunnan Province; “ Coker48” , “Nanka 58” ,“P3” | “ Jingyehuang” , “K730” ,
“SC58” were supplied by Tobacco Research Institute of Sanming, Fujian Province ; Other accessions were supplied by Tobacco Research In-
stitute of Longyan , Fujian province. FT ; Fire-cured tobacco; OT; Oriental tobacco; BT ; Burley tobacco.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

L

W 2 254 - A RS AT R % 5 R 1 ) TRAP A1 ISSR ARiC HLER 0 591

UPGMA J5 st 2R KA .
2 ZR59W

2.1 S|¥iFERFESSESH

AWFFEM 90 4~ ISSR 5y, et 17 4>y Al
FRE BT 2B BT 1905 A 10 /> TIRAP 5|+
s 5 NEBEGHTIY (R 2) , 205X 28 34t
BH#EAT PCR 9738 (R 5 | W45 R B 1.8 2)
17 4~ ISSR 51 ¥p3L 431G H 334 kA &kl , Z81E
FAH 250 2%, AT A 19,6 kA, Hop
14.7 Z R Z /MKW, ZRELERR 5%, 54
IRAP 5|43ty 3 s 214 k554, Hp 187 XEEZ
Y FEATI YA 42.8 K0, BRI HN
37.4 55, 28 MEHRIL 87.4% . H LWL, IRAP L
ISSR ey W E 2 W& HEZ B RWE S, 2
— M E & TR 2 SR 8 4 FARIE T .
2.2 HFIREREDN
2.2.1 E-T IRAP HIEMI ST

28 oy JHEF 5 H] 1) IRAP FRic & HH 57 R UL
NE7ZE 0. 187 ~0. 717 ZJa], 344 0. 423, {HELA[A
RERB S MEAFAERRNBELZ R W
BaSmaUovina. Coker176 \RG11 . K730 1 {th {2t 5
o ) P 382 122 A S R AR, 72 0. 429 5 0.717 Z ],
VLB LA S R 5 H B i i i st % 2 R AR,
RGRRBIL; MHEMFRHRRYIE. 187 5
0.439 Z[a], RIL LB R ML AN, 720 A it
bR K730 5 H Ath B 38 15 4 S R BUR
WEH S RELE 0. 484 ~0. 717 Z [8], Ui BA I F b 5
HoA bR ] 8% 22 R ok, AR AR I B K o

M IRAP 73 FHric REE (B 3) AT LUE i, L
HBUEIKF- D =0. 495 iy ALK 28 bkl Rl 34 3 26

BE.ES—2K8( 1) 25 BaSmaUovina i K730; 55 — 2%

() A3, KAk B EER Cokerl76,

RGILFRBZRMHMM oS (B2 5 x

K326) ;55 =B (1) .8 23 A~ dn i, X 26, i

TREHMUER R GRERXRBIEMRE -, 4

L, BUBEKFD =0. 348, AR5 =88R 4 R34~
2 IRAP 5ISSR3I¥FFIRE

PEEHH . STERTRRIER
Table 2 IRAP and ISSR primers along with their sequences,
total number of bands amplified and the number of
polymorphic bands among tobacco accessions

3145

l
Code of i ber of number The p ercfe -
. Primer’s sequence polylpor- of amp- ltage Oh'
primer phic lified P {’mosp 1c
bands  bands ancs

UBC811 (GA);C 46 48 95.83
UBC814 (CT)gA 9 9 100
UBC815 (CT)4G 32 32 100
UBC823 (TC),C 9 9 100
UBC825 (AC),T 48 50 96
UBC835 (AG),YT 7 10 70
UBC836 (AG)g YA 12 26 46.15
UBC842 (GA)4YG 4 12 33.33
UBC844 (CT)gRC 6 7 85.71
UBC845 (CT)4RG 11 13 84.62
UBC853 (TC)sRT 27 27 100
UBC855 (AC) YT 3 5 60
UBC856 (AC)sYA 16 37 43.24
UBC873 (GACA), 6 29 20. 69
UBC879 (CTTCA), 4 7 57.14
UBC887 DVD(TC), 4 6 66. 67
UBC890 VHV(GT), 6 7 85.71
5 Mean 14.7 19.6 75

RTR-1 TATGCTGACCAAGGTGGTAC 25 31 80.65
RTR-2  AAGTTGTCTGAGGCTTATGTGACIT 44 31 93.62
RTR-7 TCCGCTGTGCAGTAGTGTTTAGTG 49 50 98
RTR-8 CTTACCTCTCCCATACATCACCA 27 37 72.97
RTR-10 AACGTGTTAATGTCGCTTTGTC 42 49 85.71
44 Mean 37.4 42.8 87.4

M1234567 8 9101112131415161718 19 20 21 22 2324 25 26 27 28
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E 1 3% UBCS25 i 45 R (3sh M Jy DNA marker)

Fig.1 Polyacrylamide gelelectrophoresis result of ISSR amplified with the primer UBC825
(“M” shows DNA ladder marker)
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bp M 1234567 89 10111213141516 171819 202122232425262728

B2 5% RTR-7 g3 345 R (HH M Jy DNA marker)
Fig.2 Fig.2 Polyacrylamide gelelectrophoresis result of IRAP amplified with the primer RTR-7

(“M” shows DNA ladder marker)
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AWKET 1
=ik25 2 )J_ a6
=HEsT 7

HLE 3
&MH6s 5
731-1 4
G80 11
Sc58 28
Cc2 14
FEM9T 16

K326 9
BESs 22

Coker 48 21 B

K346 17 |~_'115
P3 23

e e 1+—-
Nc89 19

Rgl7 24 |
B8 25 7!
=HE317 20 11T
Nc82 10
HIHE 26 T
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RG11 13 |>
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Fig.3 Dendrogram of cluster of 28 tobacco
accessions based on IRAP markers

WEZERER 3 A B —F R AL BB ML A2 3 M aE
O, ~ ) 450 2 v it 3 (R ) NeB2 (32
) =317 (/) HB—ERCM,) & 2 A
bR 8 R RG17 525 — W (1) 255 16 A4 E
o SB=WR(M,) BIFLERET. B2 SHE
HE 87,3 3 /> dh Rl [ P9 BB MR AR B AR ES
ANIESEIA] 539 4 A/ (D Ne89 (S ) FE A
21(3HE) ;@ P3(KE) K346 (K[ ) | Cokerd8 (3

) B S8 (EE) M K326(£E) ;@ &M 97 (18
72,4012 xG80) .G28 (£ H) .C2 (fF&) ;@ SC58
(E).G80(XE).731-1 () &6 5 (&
) MBE.OHE(ER) . B BT, & RBEREA
A BRI S U SR AE — i, D B 2 S B 3
TXHE
2.2.2 ETFISSR HIEM S

FT ISSR 1) 28 bbbt 38t % AH 5 R B AE
0.133 ~0.551 Z[a], %k LT T IRAP M5
K730 .RG11 . Cokerl76 . BaSmaUovina % i f 5 H &
AR B A S REEE 0. 351 ~0. 551 Z ], Y B iX
JIA R SHE M RBREERB R, RERRE
o HH RGI1 5rA HEbr e} i 8 440 5 3R B
B ,GD 7£ 0.40 ~0.551 ZJa], SFE3 4 0.482, Ui B
RGI1 5HEMMBEERREK, FERXR KT,
WA, B L R 5 R A S R ARAE 0. 133 ~0. 444 22
], e GD J3 A7 IR S 87 , 2RI HH A8 v ) 3t AL AR
PERBOE R R R R

FT ISSR B IR R LB WA 4,24 L, BUE R
0. 41 B, TR 28 3 40 R BRI 43 WA R BE PR
Nt S7 & Cokerl76 . BaSmaUovina, 55 —258E( 1)
ok B R E MBS AN RGI1 F1 K730, HE 24 4~
AP EE () o SR ( D) 76 L, BUE N
0.22 B, XAf 453 S MWREF( L Mg ~ 0,,) 0
6 MMSIANR(I, ~ O, 06 ;) , HiXEEF A%
MR R R R E, Hop ok B 36 I Y P A R AE
—i, 33X 5 HACHA 1 5 R AT - B0 % 2L Rl AR oL
BRA R, 0 SC58 5o H MM RAE—E&E, M EN
AP E A 97 MM 317 5REBARAE—E, XA
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B 4 E-T ISSR ¥iEH) 28 MM BB AR AR

Fig.4 Dendrogram of cluster of 28 tobacco

accessions based on IRAP makers

BE-5H BT F B 2238 A M A PR B A 2R o
3 itig

3.1 XTFHAMBEMREESHESEEXR
ST TRAP Fil ISSR (B4 TR 0. (1) 3K
B2 B 8 5 F K730, RG11 ., Cokerl76 X% 7 Bl 4H
BaSmaUovina &b F 43 RIS Al b A7, 5HE &
FEGRAKIE, BIEEFER, (2)RBRER
FHIHOT 5k HEEK G28 wife 2 FR/N, FELRK
FRARIE , Wi Z () e a3 A Bl (3) kR B AN
B R R DR 8 R et B S5 A 0 7 9 2R 7E )
—2erp ok B 2 B Y M P SC58 5 [ AN R
— 5 T E A A 97 Fim il 317 5 EH F AR
R, X5HAENMMSEERRBMAEE
A Ko A 97 LA 401 FEREA (GO YEALAZ43E
TEF T B A8 4 el , G8O Sk B R I i ol s = 4
317 A 4 SAEREAR (K326 SN Z R EE 1
B, T K326 2RIE TREM S, X—2R5E
A ARER ) A R A R — B
3.2 IRAP 1 ISSR Ff 4 FHrid HiEH b &
3.2.1 IRAP 1 ISSR FH S FHrid i —BE
ISSR #Ric &L #E PCR W LAl b Hst (245

e, AR RS A AR R R S E A, B
EAEVEY RIS B 3815 SRR IR 5 TS 3
TI M. REEFT ZEG TEYER A,
BEHEEENEZEE, ETREETFTNERERKY
IRAP R AT IZ T RGE S AL R A W 2 HEVER 53
MrEE T IBFIE . X LI 7 ik i 38 L 4R 5 R B0
TTHH &M 4 A, HAH G R Hh 0.823 (10.01 =
0. 478 ) , Ut B3 I 7 ¥k AE 43 b R B o O W R g £
it L BA R A R, X B A 28
P MR SR TR A R R B A B — 3k,
HREENG R B [ i 5 Fh K730 .RG11 ., Cokerl76 J& 7
#HE BaSmaUovina 5 & 5 Ff X 5 FF K, #B R I A
1097 5 G28 Wt fe Z R/, RERRMIE, &
PR LR FZY], IRAP 5 ISSR B J5 3438 A T4
BRI 5 1% 2RISR .
3.2.2 IRAP F1 ISSR FA# &S FHricHiEHNZES

T8 F HLE, 7E 3L F ISSR il IRAP Wi 7
RAE LA F RECH 0. 34 LRI P)FI L, IRAP
Sy FARC T AL AR AR R R 4 SR FE B/
AT 6 ML A, T ISSR 43 FARic 7 i AT #¢
BEATRL A 1AM HE 24 A RFP R ISRE K 4 1>
MSTAYE, BRI, ERIFEMAHS RERGT,
IRAP J5 35 AR (aUb s Rl 40 58 4 B EL AR 2,
AT BE 25 5 X 43 A [ o o 0 ) 3 A% 2R . TG EL
IRAP J7 i 3 AN 51 W Al 7= B 8R4k 37.4
2%, ZPEH AL 87. 4% , T ISSR 7 F3¥18A4~5]
Wira: 14,7 RE/MEFR , ZBMERMN N 75% ,
IRAP BB £ M Z B AW R 2B
RIARET ISSR k. HILNEMAKRE, A IRAP
FTERIANZBHERTREE S BRE, 28T
R, M H IRAP FR1CH 5 18 7 A [7] f Fl 1 it
RS, APV I B Fp T W UR SR R 22 E R Gu by,
IXTE R R BT IR % AR R A B RN
HrE.

B8} : AR SRI0 T A A AR R O TR B AR R e A I B R
2B AT RS =B E R E R T X B R A R 225
FERTHRAL 7R RIS TR O SRR

S 3k
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