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AFL P Analysis on genetic diversity for germplasm resources of Fritillaria thunbergii
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Abstract : Objective  To study the genetic diversity of Fritillaria thunbergii , a traditional Chinese
herb in Zhgiiang Province in China Methods The genetic diverdty of dx representational populations of
F thunbergii including 32 individuals was investigated by amplified fragment length polymorphism
(AFL P) maker techniqgue Results The genetic diversity was revealed asfollow : the Né' s genetic divers-
tyindex (He 0.169 0%0.175 7, Shannon sinformationindex (1) 0.269 8+0.245 3, percentage of poly-
morphic loci (PPB) was 76. 85 % at the species level ; Ht 0.169 0+0.030 9, and Hs 0.150 8 +0.024 0,
1 0.2333+0.261 9, PPB was 50. 38 % at population level. The genetic differentiation index (Gst) was
0.107 6, Nm4.147 0. The result of dendrogram of six populationsindicated that Dongyang and Yongkang
populations shared the minimum genetic distance (0. 015 0) , they were classfied into a group, and
Xiangshan and Jinyun populations shared the maximum genetic distance (0.032 4). Conclusion The ge
netic diversity of FE thunbergii cultivated in Zhgjiang Province is very rich, which could ensure the long-
term survival of FE thunbergii. But the genetic diversty of FE thunbergiiisrelatively higher in population
level s while lower at the gpecies level s and the degree of genetic differentiation occured among the popula
tionsis not sgnificant. The germplasm resources are relatively stable among these sx populations These
populations could be used to breed thefine strainsof F thunbergii as the bases
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t , 1.3.3 AFLP : 0.2 mL
(25p L ) :2uL DNA /14 L Pre
ampmix, 2. 54L 10 x PCR buffer, 0. 54L Taq
, DNA DNA ;18uL AFLPH:0 PCR
, 94 2min; 94 30 s,56 30
AFLP 6 5,72 80 s 30 ;72 5
, min 2
2
1.1 Table 2 Adaptersand primers sequences
, , EcR 15 >CTCGTAGACTGCGTACC<3
4 6 , 25 >AATTGGTACGCAGTCTAC<3
32 (1 Mes 15 > ACGATGAGTCCTGAG<3
Fritillaria thunbergii Mig 25 > TACTCAGGACTCAT <3
10 50g, ' EcR 5 > GACTGCGTACCAATTCA <3
- 78 ER -1 5 > GACTGCGTACCAATTAACC< 3
1 6 EcR -2 5 > GACTGCGTACCAATTAA GG<3
Table 1 Characteristic descriptions of six ampled populations B -3 5 > GACTGCGTACCAATTACAA <3
o F thunbergii from main cultivated areas EcR -4 5 > GACTGCGTACCAATTACTT <3
ER -5 5 < GACTGCGTACCAATTACCC<3
1 6 EcR -6 5 > GACTGCGTACCAATTACGG< 3
2 4 EcR -7 5 > GACTGCGTACCAATTAGCC<3
3 6 EcR -8 5 > GACTGCGTACCAATTAGGG< 3
4 6 Mse 5 > GATGAGTCCTGAGTAAC<3
5 5 FAM-  Mse -1 5 >GATGAGTCCTGAGTACAAA<3
6 5 FAM-  Mse -2 5 >GATGAGTCCTGAGTACAAC<3
1.2 ‘DG —16 DG— FAM-  Mse -3 5 >GATGAGTCCTGAGTACAAG<3
D G—3D DG— FAM-  Mse -4 5 >GATGAGTCCTGAGTACAAT<3
( ) ,9600 PCR FAM- Mse -5 5 > GATGAGTCCTGAGTACAAA <3
ABI Prism 377 DNA Sequencer ( Perkin Elmer FAM- Mse -6 5 >GATGAGTCCTGAGTACAAC<S
) ,Sgma 3K18 ( Sigma FAM-  Mse -7 5 >GATGAGTCCTGAGTACAAG<3
) FISH- FAM-  Mse -8 5 >GATGAGTCCTGAGTACAAT<3
AFLP 1.3.4 AFLPTE
1.3 1 20 , 3+3 ,
1.3.1 DNA 50 mg, 2 0.2mL (25u L
DNA ) :2UL ,2.5uL 10 x PCR
, CTAB ;0.8% ,0.5uL dNTP,1UL EcoR [/ Mse ,0.5
DNA - 20 ML TagDNA ,17.5puL AFLPH:0
1.3.2 DNA 0.5 mL PCR : 94 2 min
(20pL ) :4U L DNA 1ML 94 30s,65 30s,72 80s
Adapter , 2UL EcoR / Mse ,2. 5UL 10 X Reaction 0.7 12 94
buffer, 2. 54L 10 mmol/L ATP,1pL T4 7L 30 s,55 305,72 80 s 23
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1.3.6 GENESCANS3. 1
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DICE POPGENEL1. 32
(Ht) (Hs)
(Gst) (Nm) Nei
(h) Shannon (n
2
2.1 DNA CTAB
DNA , , , ., RNA )

2 7 6
Fig.2 Hectrophoretogram of selecting PCR products generated by seven primer pairs

1 DNA
Fig.1 GCenomeDNA o F thunbergii
2.2 : DNA , EcoR
/ Mse 64 E+3/M+3
7 AFLP
) ) 71
500 bp , AFLP ,
AFLP
2.3 AFLP ; 7 AFLP
, 10 665 ,
7185 205 ,
67.37% EACA/
M-CAA (72. 81%) , EA GC/ M-CAA
(56.55 %) , 0.5480 0.7781
AFLP ( 2

o six individuals in Yinzhou population

3 7
Table 3  Analysis o sectivdy amplified by seven prime pairs
[ %

EAAC/ M-CAA 1000 1450 68. 96
EAAG M-CAA 1100 1520 72.36
EACA/ M-CAA 1125 1545 72.81
EACT/ M-CAA 1030 1510 68.21
EACG M-CAA 940 1510 62.25
EAGC/ M-CAA 1170 1 680 69. 64
EAGG M-CAA 820 1450 56.55

7185 10 665 67.37

2.4 6
( 4
Ne's (He 0.1690+0.175 7,
Shannon' s (1) 0.269 8+0.245 3,
(PPB) 76. 85 % . He
0.1330 0. 165 2, 0. 151 4; 1|
0.2046 0.2549, 0.233 2;PPB
43.06% 54.68 %, 50.38 %,
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4
Table 4 Diversity of different populations o F thunbergii
Na Ne He | PPB/ %
6 1.430 6+0.496 3 1.2199+0.327 7 0.1330%+0.1790 0.204 6 £0.260 2 43.06
4 1.486 1+0.501 0 1.226 7+0.317 8 0.140 7+0.173 9 0.2199+0.254 0 48.61
5 1.504 6+0.501 1 1.2573+0.346 5 0.1543+0.1857 0.237 3+0.266 8 50. 46
6 1.5139+0.501 0 1.2512+0.3407 0.1520+0.182 3 0.2354+0.262 2 51.39
5 1.5417+0.499 4 1.2628+0.3410 0.159 7+0.182 8 0.2475%0.262 5 54.17
5 1.546 3+£0.499 0 1.2733+0.3454 0.1652+0.185 3 0.254 9+0.2659 54.63
— 1.503 8+0.499 6 1.2485+0.366 5 0.1514+0.1815 0.2332%0.2619 50. 38
32 1.768 5+0.422 8 1.2725+0.332 8 0.1690+0.1757 0.2698+0.2453 76.85
Na Ne He I-Shannon PPB-

N aobserved number of aleles Neeffective number of alledles HeNe's gene diversty index I-Shannon sinformation index

PPB-percentage of polymorphic loci

— ————— popl  #BH
(H)0.169 0+0.030 9,
(H90.150 8+0.024 0 ,Né' s | AN popd - %
(Gs) 0.1076, 10 % N \ZENN
~—12 ————————————— popb  FKJ§
: 90 % ;
, (Nm) 4.1470 5 s L— pop6 M=
2.5 :
( 5) e — popd  BE
(O' 015 0) L - — S—— [)()[)2 *m
(0.032 4)
0.968 1 0.985 1 3 6
0.0150 0.032 4 UPGMA (unweighted pair Fig. 3 Dendrogram among six populations
group method with arithmetic mean) '
( 3 : (He 0.1690#0.1757,PPB  76.85%) ,
(He 0.150 8 #
0.024 0,PPB  50.38 %) Nei' s
(Gst) 0.107 6,
5 ( ) ! 1]
( ) 90 %,

Table 5 Nei' s genetic identity (above diagonal) and genetic
distance ( below diagonal) within six populations

[3]

0.9705 0.9776 0.9711 0.9741 0.9695

0.030 0 0.9693 0.9693 0.9731 0.9681 10,
0.0227 0.0312 0.9735 0.9851 0.9788 4 5 B ,
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0.0262 0.0273 0.050 0.0215 0.978 7 ’
0.0310 00324 00215 00219 0.0215
3 L)
3.1 , )
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