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Estimation and comparison of genetic distances among elite inbred
linesin hot pepper (Capsicum annuum L.) by RSAP and SSR
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2 Collegeof Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)
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Abstract : Level sof heterosisexhibited by the F. have a direct relationship with the divergence between
their parents. Therefore,estimation of genetic distance can be usegful for prediction of high performance

crossings. Focusng on the breeding objectives of domestic long-fruit hot pepper variety type ,two mar

ker

systems,i. e. restriction site amplified polymorphism (RSAP) and s mple sequence repeat (SSR) ,were a
dopted to estimate the genetic distances among 10 elite inbred lines. The results showed that RSA P had the
higher number of total loci (51) and polymorphic bands (13) per assay ratio ,being 17-fold and 6. 5fold
higher than SSR ,respectively. The correlation between pairwise genetic distances generated by RSA P mak-
er system and by SSR was high (r=0.542 9). The clusters of two marker systems were coincident and
could clasdsfy ten long-fruit hot pepper varietiesinto three groups that were in accordance with the practice

of pepper heteross breeding and pepper fruit shapes.
Key words: hot pepper ;genetic distance; RSAP;SSR
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Table 1 Names and origin of tested pepper inbred lines
No. Name or pedigrees Type Origin
1 HN-1 Sheep- horn- shaped-pepper Thailand
2 5904 Sheep- horn- shaped-pepper Hu' nan
Line derived from sweet cattle-horn- .
3 shaped-pepper Wide cattle horn-shaped-pepper America
4 388 Long sheep-horn-shaped-pepper Anhui
5 Line derived from Fudijian pepper Sheep- horn- shaped-pepper Hu' nan
6 8216 Sheep- horn- shaped-pepper Hu' nan
7 Line derived from Yunyang pepper Sheep- horn- shaped-pepper He' nan
8 8802 Sheep- horn- shaped-pepper Anhui
Line derived from cattle-horn
9 shaped-pepper from Chifeng Sheep-horrr shapeckpepper Inner Mongolia
Line derived from sheep-horn . . ,
10 shaped-pepper from Henan Shape like dim horn He' nan
1.2 PCR :25M L
1.2.1 DNA 10 , DNA 20 ng ,Mg*" 2.5 mmol/L ,
: (] DS dN TPs 0.2 mmol/L , Tag DNA
DNA 1.5U,2 600 nmol/L PCR
1.2.2 RSAP RSAP e GeneAmp  PCR System 9700 ,
10 RSAP ( 2) , 45 6 % (7o w
[6] 10 ) [8]
2 10 RSAP
Table2 10 primersof RSAP used in this study
(5 3) (5 3)
Primer name Sequence of primers (5 to 3) Primer name Sequence of primers (5 to 3)
R1 ATTACAACGAGTGGATCC R6 ATTTCAGCACCCACGATC
R2 CACAGCACCCACTTTAAA R7 ATAGTCCTGAGCGGTTAA
R3 GACTGCGTACATGAATTC R8 ATAACTGTGTACCTGCAG
R4 TATCTGGTGAGGGATATC R9 GTACATGCATTACTGCGA
RS TTGGGATATCGGAAGCTT R10 ATTGGACTGGTCTCTAGA
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1.2.3 SSR Capsicum annuum ,
C. chinense , 1, 0 Jaccard
28 (http :/ / www. sgn. (Jaccard s coefficient)
cornell. edu/ ol dhighlights. pl ,2006) (Jcij) ,Jci =a (a+b+0) ra
SSR 5] SSR 28 SSR bc [ j
: Hpms 1-139 Hpms 1-148 Hpms 1-214 GDE) =1- Jg; (GD) Jac-
A F039662 ( 1 ), Hpms 1-106 card , (Un-
Hpms 1-143( 2 ), Hpms 1-173 weighted pair group method us ng arithmetic avera
Hpms 1-230 AA840689  AA840692 ( 3 ges,UPGMA) , MV SP 3.
), Hpms 1-165 CAN130829 Hpms 1- 1
69( 4 ), Hpms 2-18( da
), Hpms 2-45 ( 5 ), 2
Hpms 1-172( 7 ), Hpms 1-216( 2.1
7a ), Hpms 1-41 Hpms 1-43 2.1.1 RSAP 10 41
Hpms 1-62 Hpms 1-155 Hpms 1-281 Hpmsh- 2121 ,
pPMADS AA840739 ( 8 ), 538 ( 25.4%) 51
Hpms1-3 Hpms1l-117 Hpms2-41( 9 , 4
), Hpms 2-21( 10 ) 35 , 13 1
SSR ,PCR Lee R6R9 10
25M4L: R1R2 , 3
DNA 20 ng,Mg** 2.5 mmol/L ,dNTPs (46 ) 76%,; R2R4
0.2 mmol/L ,TagDNA 1U,2 (78 ), )
400 nmol/L 15 ( 19%)
1.2.2
1.2.4 RSAP SSR
1009 8 7 6 5 4 3 2 1 M
< 1.2kb
< 1kb
<+— 800 bp
B« c00bp
- .
<+—400bp

1 RSAP R6R9 10

Fg.1 Amplified profile by R6R9 primer set of RSAP
in 10 pepper inbred lines

Fig.2 Amplified profile by hpms 1-143 primer
set of SSR in 10 pepper inbred lines
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2.1.2 SSR 28 SSR , 16 2.1.3 RSAP SSR 2
16 SSR 46 10
, 34 ( 74% ( / ) ,SSR (74 %)
3 , RSAP(25.4 %) , SSR
1 3 , 2 2 Hpms ,RSAP
1-143 10 SSR, 17 3) ;RSAP
hpmsl-114 hpmsl-173 hpmsl-155 hpmsl-143 SSR, 6.5 ( 3)
hpmsl-62 HpmshpMADS CAN130829 ,RSAP ( )
, 3
3 RSAP SSR
Table 3 Comparison of information obtained by the RSAP and SSR marker systems
Number of . Number of Mean genetic Maxi it Mini mum
Marker types primer sets Numb(_ar of loci polymorphic lod distance genetlc genetlc
per primer set per primer set distance distance
RSAP 41 51 13 0.575 0.687 0.477
SSR 16 3 2 0.495 0.737 0.133
2.2 10 3 9 ,
2.2.1 RSAP RSAP 2.2.2 SSR 10
,10 SSR 0.495( 3)
0.575, 0.477, 0.687,10 4 , 2
0.477 0.687( 3) 10 , 0.133, 3
Jaccard 10 RSAP 6 8
( 4 : «c ) 7 , 0.737 8
10 , 0.443, 1
3 6 8
) 0.484, 3 8
0. 568, 1 0.669 SSR
8 0.573, ( 4 , 0.5 10
3 8 3 6 3 9
0.603 3 ) ,
0.4 ,10 3 6
4 RSA P( ) SSR( ) 10

Table 4 Genetic distance matrix based on RSAP (below diagonal) and SSR (above diagonal) among the ten pepper genotypes

No 1 2 3 4 5 6 7 8 9 10
1 0.474 0.632 0.421 0.500 0.526 0.421 0.444 0.611 0.474
2 0.562 0.684 0.294 0.375 0.500 0.187 0.312 0.667 0.133
3 0.563 0.571 0.556 0.722 0.737 0.632 0.737 0.600 0.684
4 0.597 0.579 0.671 0.579 0.526 0.235 0.353 0.611 0.187
5 0.519 0.486 0.618 0.582 0.529 0.500 0.437 0.706 0.471
6 0.634 0.652 0.687 0.637 0.618 0.526 0.471 0.647 0.500
7 0.552 0.524 0.593 0.526 0.499 0.609 0.250 0.684 0.187
8 0.551 0.541 0.627 0.523 0.522 0.584 0.511 0.647 0.312
9 0.577 0.577 0.487 0.656 0.587 0.683 0.545 0.593 0.588
10 0.591 0.555 0.633 0.575 0.555 0.631 0.477 0.531 0.562
2.2.3 RSAP SSR SSR ( 5
RSAP (r=0.5429, P<



7 : RSAP SSR 101

0.001) 2 ) ' 6

— A W O o

10
V__I—E :
.

4

(% N S - RN |

028 040 052 064 076 088 1.00
Jaccard’s coefficient

3 RSAP 10

Fig.3 UPGMA dendrogram of 10 inbred
lines based on RSA P data

0.7 r

0.6

0.5

H FRSAPH) i % B &
Genetic distances
based on RSAP

0.4 — At L + . !
0.1 02 03 04 05 06 07 038
BTSSRI it 4% B 25
Genetic distances based on SSR

5 RSAP SSR

Fig.5 Regresson analyssto compare the genetic pairwise

distances obtained from RSA P and SSR

3

3.1 RSAP SSR
[9-16]

(C. annuum) ,

10 Capsicum annuum

var. longum, , ,

RSAP SSR 2 10
,RSAP

, SSR 17 6.5

0.28 0.40 0.52 0.64 0.76 0.88 1.00
Jaccard’s coefficient

4 SSR 10

Fig.4 UPGMA dendrogram of 10 inbred
lines based on SSR data

SSR )
SSR 100 ',
SSR Syngenta DNA Landmarks
, (http :// www. sgn. cornell. edu/
oldhighlights.pl , 2006) , RSAP
, , ,RSAP

3.2
RSAP SSR 10
) 3 9 )
[4,11,13,15] ' RSA P
(171 >
6 ( 0.652) ,
— 16
3.3
Lefbvre ™! ,
,Lefbvre



102 ( ) 35
SSR ; RSAP , 10 [8] , ) , DNA
RSA P 10 ' [J]. ,2002 ,24(3) :335-336.
[9] Livneh O,Nagler Y, Ta Y,et a. RFLP anadyss of a hybrid
! cultivar of pepper ( Capsicum annuum) and its use in distin-
RSAP ’ guishing between parental lines and in hybrid identification[J].
538 Sd Technol ,1990,18:209-214.
[10] PrinceJ P, Loazafigueroa F,Tankdey S D. Restriction frag-
[ ] ment length polymorphism and genetic distance among Mexi-
[1] Sekhon M S,GuptaV P. Genetic distance and heterosisin Indi- can accessons of Capscum(J]. Genome,1992,35:726-732.
an mustard: developmental isozymes as indicators of genetic [11] LefebvreV ,Pdloix A ,Rives M. Nudear RFL P between pep-
relationships[J]. Theor Appl Genet ,1995 91:1148-1152. per cultivars[J]. Euphytica, 1993 ,71:189-199.
[2] Smith O S,SmithJ S,Bowen SL ,et a. Smilarities among a [12] PrinceJ P,Lackney V K,Angeles C.et a. A survey of DNA
group of dite maize inbreds as measured by pedigree, F1 grain polymorphism within the genus Capsicum and the fingerprint-
yield ,grain yield ,heterosis,and RFL Ps[J]. Theor Appl Genet , ing of pepper cultivars[J]. Genome 1995 ,38:224-231.
1990 ,80:833-840. [13] Paran | ,Aftergoot E,Shifriss C. Variation in Capsicum annu-
[3] ’ ’ um reveadled by RAPD and AFLP markers[J]. Euphytica,
[J1. 2000 15(2) :1-3. 1998 ,99:167-173.
[4] Tam SM ,Mhiri C,Vogdaar A et a. Comparative anayses of [14] RodriguezJ M ,Berke T ,Engle L ,et a. Variation among and
genetic diversities within tomato and pepper collections detec- within Capsicum spedes revealed by RAPD markers[J]. The-
ted by retrotransposon-based SSAP ,AFL P and SSR[J]. Theor or Appl Genet ,1999 ,99:147-156.
Appl Genet ,2005,110:819-831. [15] Lefebvre V , Goffinet B ,Chauvet J C,et a. Evaluation of ge-
[5] Leed M ,Nahm S H,Kim Y M ,et . Characterization and mo- netic di stances between pepper inbred linesfor cultivar protec
lecular genetic mapping of microsatelliite loci in pepper [J]. tion purposes: comparison of AFLP,RAPD and phenotypic
Theor Appl Genet ,2004 ,108:619-627. data[J]. Theor Appl Genet ,2001,102:741-750.
[6] : : — [16] , . , RAPD
(RSAP) [9]. [3]. 2003 ,32:213-216.
2006 ,34(9) :45-49. (17] ’ ' ' 16 1.

(7]

. DNA RAPD

,1998 ,20(2) :180-183.

[J1.

,2000(5) :20-21.



