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Abstract

Heven SSR primer pairswere used to anmplify the genomic DNA isolated from 24 peanut genotypes including al

4 merket types. Four primers could detected polynmorphism and produced a total of 33 dldes. The average number of dle
les per locuswas 8. 25, and up to 13 dldeswerefound a one locus. The genetic Silarity ( GS) indexes anong 24 culti-
vated peanut accessons were calculated based on the data from these SSR markers. The value of GS was varied from 0. 2
to 1.0, with an average of 0.4788. The resutsdf UPGVIA indicated thet the mgjority of 24 accessons could be divided into
two groups by subspecies, and mogt gerotypes were clustered by market types. It is no doubt thet microsatdlites are very
ussfu DNA markers to andyze DNA polynorphism and genetic relationship in cultivated peantt.
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Cultivated peanut or groundnut ( Arachis hypogaea
L.) is an important crop for oil and protein urce. In
China , two mgjor market types are widely grown , Virgnia
in the North and Sanish in the Suth. The other two
types, Vaencia and Runner are rarely scattered across
small area. Dewite the exigence of subgantia diversty
anong cultivated peanut genotypesfor various nmorpholog-
ca , phydologcad and agroromic traits, very little DNA
varigtions have been detected by usng protein- or DNA-
based markers® *'. However , recent sudies showed that
ARP, RAFD and SSR markers could detect condderable
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polymorphiam in a limited number of accessons of culti-
vated peanut'® ' | which hold a promise for marker
based genetic improvement of peanut, as in nog other
Crops.

Microsatellites, a9 knmown as dnple sequence re-
peatsor SSRs, are svdl array of one to gx tandemly ar-
ranged bases goread throughout the genomes. Microsatel-
lites as markers are advantageous over many other markers
mainly because they are highly polynorphic , highly abun-
dant, co-dominant inheritance, andyticd dnple and
readily tranderable. SSRs have now been recommended
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as dandard markers to be used in the condruction of
highly saturated mgps, and in osme cases, in marker-as
dged slection. Level of polynorphian detected by mic
rosatellites is generaly high in dnog al plants assayed.
In peanut , however , SSR markers were ot available until
He e al. succeeded in developing SSR primers in large
scale through microsatellite-enriched library!™ . The ob-
jectives of this sudy were to detect DNA variation in Chi-
nexe peanut gernmplasm and to sudy genetic relationship
anong closly-related cultivated peanut gerotypes usng
their developed SSR markers.

1 Materialsand Methods

1.1 Pant materials

Twenty-four peanut gerotypes representing four mar-
ket types from the bank of Quangxi peanut gernplasm
were used for the andyds. Anong them , five were breed-
ing lines, 11 were locd gernplasms and 8 were intro-
duced accesdons (Table 1) . Geromic DNA was extracted
from leaves of the 15day-old seedlings by a nodified
CTAB method.

Tablel  Peanut accessions used for sudy
No. Accesson Oridn Type No. Accesson Oridn Type
1 BC,420-21 Qangd , China arish || 13 (L'p“ fa"gl"do‘; Quangd , China Virginia
2 Xie kang Ging( ) Hubei , China  Spanish || 14 Hr?g‘”dah“as)'e'g Qangd , Cina Virginia
3 Hei huasheng ( ) Hubei , China  Sanish || 15 B?s“'ah“as"e)'g Qangd , Cina Virginia
4 Qangliu( ) Qengi , Cina ~ Darish || 16 Ya'(gs'mfu' ya“gdo) u Qangi , Cina Virginia
5 BC,-454-20 Quangi , China Sanish 17 Pargpoto Inda Virgnia
6 5084 Quangx , China Sanish 18 Miandian Burma Virgnia
7 Xiao huasheng( ) Quangxi , China Runner 19 NCAC17090 Inda Vaencia
8 N”Eg"”g wuqu Zm;a”g Qangd ,Chira~ Runner || 20 PI341879 USA Vaenda
9 E(’e'"” qmb)” Qangd ,Cira  Rumner || 21 Tifrus-12 USA Vaenda
10 Long(’ an beowan hua?weng Quangd , China Runner 22 R(V\anda huashe?g Rwanda Vdencia
11 Mafha” hequn h“as‘;er'g Qengi , Cina Rumner || 23 Tifrus-6 USA vaenda
12 Snr‘%i” tangiang h“a)s'“e”g Qengi , Cina Rumner || 24 ICQL708 Inda vaenda

1.2 PCRand dectrophoresis

SR primers were developed and kindly provided by
Dr. Quohao He (Tuskegee Universty , USA) . PCR anp-
lification was performed in 10JL reaction mixture con-
taining 1 unit of Tagq DNA-polymerase, 10 x PCR bufer
oontaining 1. 5 nmol/L Mgd,, 100 ynol/L o each
dNTPs, 1.5 pnol/L o forward and reverse primers and
50 ng of genomic DNA. Anmplification was carried out on
a Biometra T1 Thernocycler usng the following program:
an initial denaturation of 4 mina 94 , 30 cycdesof 1
mna9 ,1mnab5 ,2mna 72 ,andfind
extendon a 72 for 10 min. The PCR products were
separated by 6 % denatured polyacrylamide gd dectro
phoress and visudized by dlver gaining.
1.3 Data Analysis

Genetic dmilarity ( GS) was caculated according to

theformula: GS; = 2N;/(N; + N;) , where N; was the
band number that gppeared in both genotypes i and j. N;
and N; were the total band number of gerotypes i and j ,
reectively. Genetic diversty ( GD) was caculated as:
@; =1- GS;. Augering andyds was carried out ac
oording to unweighted pair group method arithmetic aver
rages (UPGQVIA) by usng SAS Sygem Sitware.

2 Resultsand Discussion

2.1 Polymor phism among cultivated peanut detected
by SSR markers

Heven SSR primers were screened and four of them
were able to detect 33 adldes among 24 peanut gerotypes.
For the four polynorphic loci , a range of 5 - 13 dlees
were obtained , with an average of 8. 25 per locus (Table
2) . One primer pair , P36 , detected as many as 13 d-
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leles anmong the cultivated peanut with diversfied orign
(Fg.1) . BEven within the same market type, DNA firr
gerprintswere different (Fg. 2) . By enploying the four
polynmorphic markers, 21 out of the 24 peanut gerotypes
oould be clearly differentiated. The results indicated that
the number of dlees detected by peanut SSR primers
oould be conparable to many other plants, such as oy
bean, rice, barley and cucumber, and microsaellites
oould be one of the mog powerful toolsfor differentiating
clossly-related peanut cultivars. However , nore than half
o the primers faled to detect any polymomphian, while
these primers could idertify genetic variation anong the

peanut accessons oollected from worldwide™' | which in-
dicated the genetic base of Chinese peanut gernplasm was
narrow. More irformative SSR markers are gpparently
needed to be developed for the condruction of highly satu-
rated meps and marker-assged sHection in cultivated
peantt.

Table2  Number o alleles detected by four SSR primers
Primer Anneding tenperature Number of dlees detected
AV50 55 5

AV15 55 7

PVI-36 55 13

AV31 52 8

Fig.1 Prdile o amplification productsfrom genomic DNAs of 24 genotypes using SSR primer PM-36

Fig.2 Prdfile o amplification productsfrom genomic DNAs o 24 genotypes using SSR primer PM-50

2.2 Genetic similarity and cluger analysis

GS vdues arong 24 gemotypes based on SR
andlyss ranged from 0.2 to 1.0 (Table 3) , with an aver-
age of 0.48. Gerotype 13, 15 and 16 had the highest
vauesdf GS (GS = 1) between each other , and dl of

them were Virgnia. The lowest genetic smilarity showed
between gerotype 23 vs. 7, 9, 13, 14, 15 and 16 re
ectively with GS value of 0.2, where gerotype 23 isof
sp. fastigiata Waldron but the other accessons are s9.
hypogaea.

2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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Table3  Genetic smilarity among 24 accessions based on SSR analysis

Materidl 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 1

2 031 1

3 0.700 0.526 1

4 0.818 0.476 0.700 1

5 0.800 0.421 0.556 0.800 1

6 0.667 0.600 0.632 0.667 0.842 1

7 0.400 0.211 0.444 0.400 0.444 0.316 1

8 0.69% 0.364 0.667 0.696 0.571 0.455 0.667 1

9 0.400 0.211 0.333 0.400 0.444 0.316 0.889 0.3381 1

10 0.500 0.316 0.444 0.500 0.556 0.421 0.778 0.286 0.889 1

11 0.69 0.455 0.667 0.696 0.571 0.455 0.476 0.583 0.571 0.667 1

12 0.400 0.211 0.333 0.300 0.444 0.421 0.667 0.286 0.667 0.556 0.381 1

13 0.300 0.316 0.333 0.300 0.333 0.316 0.667 0.286 0.778 0.667 0.571 0.667 1

14 0.300 0.316 0.333 0.300 0.333 0.316 0.667 0.286 0.667 0.556 0.476 0.667 0.839 1

15 0.300 0.316 0.333 0.300 0.333 0.316 0.667 0.571 0.778 0.667 0.571 0.667 1.000 0.889 1

16 0.300 0.316 0.333 0.300 0.333 0.316 0.667 0.571 0.778 0.667 0.571 0.667 1.000 0.889 1.000 1

17 0.69 0.273 0.571 0.783 0.667 0.545 0.286 0.667 0.381 0.476 0.667 0.190 0.286 0.190 0.286 0.286 1

18 0.571 0.300 0.421 0.667 0.737 0.600 0.316 0.273 0.421 0.526 0.545 0.211 0.316 0.211 0.316 0.316 0.909 1

19 0.526 0.444 0.471 0.632 0.588 0.444 0.353 0.400 0.353 0.471 0.500 0.235 0.235 0.235 0.235 0.235 0.700 0.778 1

20 0.800 0.316 0.667 0.700 0.667 0.526 0.333 0.667 0.333 0.444 0.667 0.333 0.222 0.222 0.222 0.222 0.762 0.632 0.706 1

21 0.556 0.353 0.500 0.667 0.750 0.706 0.375 0.632 0.500 0.625 0.526 0.375 0.500 0.375 0.500 0.500 0.632 0.706 0.400 0.375 1

22 0.353 0.375 0.400 0.471 0.400 0.375 0.267 0.333 0.267 0.400 0.333 0.267 0.267 0.267 0.267 0.267 0.333 0.375 0.571 0.400 0.462 1

23 0.636 0.381 0.700 0.545 0.500 0.571 0.200 0.174 0.200 0.300 0.522 0.300 0.200 0.200 0.200 0.200 0.435 0.286 0.316 0.600 0.333 0.471 1

Dendrogram congructed from SSR data showed that
24 peanut accessons were divided into two clugers
diginctly , correpponding to the two subgecies
hypogaea and fagtigiata , with exception of 4 gerotypes
(Fg.3). Auger
belong to sp. hypogaea , and nog of them were formed
into two subgowps ( -1 and -2) by botanicd
varieties. The average genetic diversty ( GD) was smilar
insubgoup -1 and subgroup -2, with the value of
0. 167 and 0. 148, regectivdly. Auder  conssed of
16 accesdons, 12 of them from sp. fadtigiata and the

and

oontained 8 peanut accessons which
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othersfrom sp. hypogaea. The accessonsin this cluger
oould d be divided into two subgroups (-1 and
2) , which primarily conplied with their botanica types.
Fve o dl 6 Janish accessons were in subgroup -1
and hdlf of the Vaencia accesions were in -2. Gonr
paring with the cluger |, the average genetic diversty
(@D) vaue in cluger was higher , with an average
vaue of 0.4405. Thiswas probably because that the five
breeding linesfrom hybridization , 8 introduced accessons
from foreign countries included in this cluster might be far
related.
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The reaults indicated that SSRs were very dfective
DNA markers on genetic amilarity and cluger andyssin
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Dendrogram showing the genetic relations among 24 cultivated peanut genotypes

cultivated peanut. By usng 4 primer pairs, 24 accessons
ocould be divided into two clugers and four groups corre:
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goonding to two subgpecies and four market types. In conr
cluson, the genetic rdationships between accessons can
be reveded by SSR markers. More SSR markers should
be developed , ot only for diverdty sudies, but ado for
highrresol ution genetic mepping , evol utionary gudies and
marker-ass ged sdection in peanut.
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