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Molecular Markers Technologies SRAP and SCAR Used in
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Abstract Molecular marker technology is a genetic analysis method based on organism genome, and is widely used in identification,
genetic variability analysis, genetic diversity and population structure research, and genetic Linkage Group (LG) and marker —assisted
selection. SRAP is a newly developed and widely used molecular marker technology, with a great potential in studies of genetic resources
of medicinal plants due to its simplicity, numerous makers, and high reproducibility. Recently, it is popular to use the molecular marker
technology to construct Dendrograms, clarify the relationship between germplasm and herb quality, assist the selection of herb and analyze
the herb’s quality. In this paper, the principle and protocol of SRAP and SCAR are discussed; some optimized SRAP reaction systems are
compared with a summative list of common primes of SRAP; the applications of SRAP in germplasm genetic diversity analysis,
genuineness analysis, genetic map construction are reviewed. In addition, the applications of SCAR and its role in the identification of
Chinese herbal medicines are also discussed. The current status and prospect of applying the combination of SRAP and SCAR in the
study of herbal medicines are commented.
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Table 1 Some primers used for SRAP analysis

Mel TGAGTCCAAACCGGATA Eml GACTGCGTACGAATTAAT
Me2 TGAGTCCAAACCGGAGC Em2 GACTGCGTACGAATTTGC
Me3 TGAGTCCAAACCGGAAT Em3 GACTGCGTACGAATTGAC
Me4 TGAGTCCAAACCGGACC Em4 GACTGCGTACGAATTTGA
MeS TGAGTCCAAACCGGAAG EmS GACTGCGTACGAATTAAC
Me6 TGAGTCCAAACCGGACA Em6 GACTGCGTACGAATTGCA
Me7 TGAGTCCAAACCGGACG Em7 GACTGCGTACGAATTCAA
Me8 TGAGTCCAAACCGGACT Em8 GACTGCGTACGAATTCAC
Me9 TGAGTCCAAACCGGAGG Em9 GACTGCGTACGAATTCAG
Mel0 TGAGTCCAAACCGGAAA Em10 GACTGCGTACGAATTCAT
Mell TGAGTCCAAACCGGAAC Em11 GACTGCGTACGAATTCTA
Mel12 TGAGTCCAAACCGGAGA Em12 GACTGCGTACGAATTCTC
Mel13 TGAGTCCAAACCGGAAG Em13 GACTGCGTACGAATTCTG
Mel4 TGAGTCCAAACCGGTAA Eml4 GACTGCGTACGAATTCTT
Mel5 TGAGTCCAAACCGGTCC Eml15 GACTGCGTACGAATTGAT
Mel6 TGAGTCCAAACCGGTGC Em16 GACTGCGTACGAATTGTC

1.2 SRAP PCR
SRAP DNA, c¢DNA,
25ul. SRAP :10xPCR buffer ( 20mmol-
L'-Mg™)2.5uL,dNTP (10mmol - L7)0.5uL,DNA (50ng*
pL ™) 1.OpL, Em (10pmol - L") 1.5uL , Me

(10pmol - L) 1.5uL., Tag DNA Polymerase (2.5U-uL™?)0.5uL,
Sterile deionized water 17.5uL.
:94°C 3min;94°C 30s,35°C 1min,72°C 1min,5
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Table 2 Optimized SRAP analysis systems for herb
/nl. DNA /ng Mg* /(mmol-L™") dNTP /(mmol-L™) /(wmol - L) /(wmol - L) /U
25 20 2.5 0.30 0.30 0.30 1
25 40 2.5 0.20 0.40 0.40
10 20 3.0 0.20 0.40 0.40 0.5
25 30 2.5 0.20 0.40 0.40
1.4 SCAR 0.179~0.636, 9 4 1
Paran ™M SCAR il N il N IV
, RAPD . AFLP . .
SRAP . ,
RAPD DNA s ;
, T , ( o
)
s DNA o , s
( 20~25bp), SCAR - SCAR ¢ bs o 1]
; SRAP ,
0 SCAR , 5 6
° , ,Jaccard
0.6774~0.8225 , 6
2 SRAP 0.7258 1 ;11
2.1 SRAP A B LA
) SRAP ,B o
; N . 0.8225, ;1
. 5 ,
,SRAP , ;
. , R [16]
’ R 12 RAPD s i
, AFLP i
, ISSR R 0.23~0.76, SRAP ,
. 3 SRAP 9’ ;
R 9 Jaccard s SRAP o 18191
0.3302~0.7892 o :1 SRAP ,
. , 0.1927
0.70 Al N 84.83% , 15.17% s
- SRAP (r=0.5740)
o 4 SRAP ,SRAP
9 , [20] . [21] . [22]
106 2010,28(12)
Y, ~




] jcmik

2.2 SRAP , , .
o RAPD =1 W-Y:-Ha 5% 420bp
[24] . [16] . [25] N 1261 . 127 SCAR , 25bp ,
, AFLP 2 0 SCAR ,
) o Choi P AFLP SCAR
o AFLP JG14,
2] SRAP 12 ,
SRAP , 12 o Dnyaneshwar P RAPD
, SCAR o Lu #J SCAR
o Apocynum venetum Linn ( )
s ; ( ) poacynum pictum (schrenk) Baill,
o , , SCAR
, o Sze ¥ RAPD ,
0 SRAP 700 .650bp
) SCAR o
o 3.2 SRAP SCAR
2.3 SRAP SRAP RAPD
, , , EB , AFLP ,
) ORF , RAPD  SSR
s s SCAR . Zhang B0
o ) SRAP Tu/tu,
o SRAP 3 SCAR , 2
SRAP . s . Rahman "
SSR.ISSR AFLP (Brl/brl) SRAP , 12bp
. ; SN B2l SCAR Brl ,
=1 o SRAP oMutlu ™
, SRAP ,
) , SCAR ,
o Xue B4 SRAP  RAPD 90 o
F1 , 98 SRAP SCAR ,
SRAP 209  RAPD , 1 SRAP 43 DNA ,
11 3 , 62 1 , , 1
SRAP  RAPD , 629.4cM, 11.2¢M, SCAR , SRAP
11 4 , SCAR ; SCAR )
112 SRAP RAPD , 1304.6c¢M, SCAR
11.6cM, 82.7% , 0 3 ISSR  SCAR 0 SRAP
92.7% o SCAR o
o SRAP ,
SCAR ,
3 SCAR o
3.1 SCAR
SCAR RAPD AFLP SRAP 4
2010,28(12) 107
s N



] jcmik

108

eview

Secerece ‘ 7«:‘"‘-&”
o RAPD
(References)

[1] Williams J G K, Kubelic A R, Livak K J. DNA polymporphisms amplified
by arbitrary primers are useful as genetic markers [J]. Nucleic Acid Res,
1990, 18(22): 6531-6533.

[2] Vos P. Hogers R, Bleeker M, et al. AFLP: A new technique for DNA
fingerprinting|J]. Nucl Acids Res, 1995, 23(21): 4407-4414.

[3] Tautz D. Hyper variability of simple sequences as a general source for
polymorphic DNA markers [J]. Nucleic Acid Research,1989, 17 (16):
6463-6471.

[4] Zietkiewicz E, Rafalski A, Labuda D. Genome fingerprinting by simple
sequence repeat (SSR) anchored polymerase chain reaction amplification
[J]. Genomics, 1994, 20(2): 176-183.

(5] , , . (71

, 2009, 34(9): 1063-1066.
Huang Lugqi, Dai Zhubo, Lu Dongmei. China Journal of Chinese Materia
Medica, 2009, 34(9): 1063-1066.

[6] Li G, Quiros C F. Sequence-related amplified polymorphism (SRAP), a
new marker system based on a simple PCR reaction: its application to
mapping and gene tagging in Brassica [J]. Theor Appl Genet, 2001, 103
(2): 455-461.

7] : :
2008, 39(2): 263-266.
Guo Qinghua, Guo Meili, Xue Qian, et al. Chinese Traditional and
Herbal Drugs, 2008, 39(2): 263-266.

[8] s s . SRAP [JI-

, 2008, 25(1): 40-44.
Li Tingchun, Gao Zhengliang, Tang Zhishun. Journal of Biology, 2008,
25(1): 40-44.

] : ; , SRAP-PCR
[J]- , 2007, 16(4): 1-6.

Yuan Juhong, Quan Junping, Hu Mianhao, et . Journa of Plant
Resources and Environment, 2007, 16(4): 1-6.
[10] s R , . SRAP

. . SRAP 1] :

2010,28(12)

(Reviews)

[J]- , 2006, 4(6): 153-156.
Fan Honghong, Li Tingchun, Qiu Jing, et al. Molecular Plant Breeding,
2006, 4(6): 153-156.
[11] Paran I, Michelmore R W. Development of reliable PCR-based markers
linked to downy mildew resistance genes in lettuce [J]. Theoretical and

Applied Genetics, 1993, 85(8): 985-993.

[12] : : :
[J]. , 2009, 26(5): 34-36.
Liu Mingzhen, Chen Naifu, Liu Xiuzhen, et al. Journal of Biology, 2009,
26(5): 34-36.
[13] , , , o SRAP
[J]. , 2008, 33(1): 6-10.

Fan Honghong, Li Tingchun, Qiu Jing, et al. China Journal of Chinese
Materia Medica, 2008, 33(1): 6-10.

[14] R s . SRAP [J].

, 2008, 29(6): 767-770.

Ren Yu, Yin Junmei, Yang Guangsui. Chinese Journal of Tropical
Crops, 2008, 29(6): 767-770.

[15] s R , . SRAP [JI-

, 2008, 22 (5): 576-580.

Li Tingchun, Fan Honghong, Gao Zhengliang, et al. Journal of Nuclear
Agricultural Sciences, 2008, 22 (5): 576-580.

[16] . :

[J]- , 2002, 33(12): 1113-1116.

Guo Baolin, Lin Sheng, Feng Yuxiu, et al. Chinese Traditional and
Herbal Drugs, 2002, 33(12): 1113-1116.

[17] R s , . AFLP
[JI- , 2007, 22 ( ): 122-125.

Wen Chunxiu, Wu Zhiming, Tian Wei, et al. Acta Agriculturae Boreali—
Sinica, 2007, 22 (Suppl): 122-125.
[18] : [DJ.
, 2008.
Song Zhenqiao. Genetic diversity study of Salvia miltiorrhiza Bge[D].
Shandong: Agronomy College, Shandong Agricultural University, 2008.

[19] Song Z Q, Li X F, Wang H G, et al. Genetic diversity and population
structure of Salvia miltiorrhiza Bge in China revealed by ISSR and
SRAP[J]. Genetica, 2010, 138: 241-249.

[20] Feng N, Xue Q, Guo Q H, et al. Genetic diversity and population struc-
ture of Celosia argentea and related species revealed by SRAP []].
Biochem Genet, 2009, 47(7-8): 521-532.

[21] s R , .SRAP [JI-

, 2008, 26(5): 554-556.
Wang Congyan, Li Xiaohui, Hu Ying, et al. Henan Science, 2008, 26(5):
554-556.
[22] R R , . SRAP [J]-
, 2008, 16(6): 1070-1071.
Deng Ruining, Wang Mo, Li Zaiyun, et al. Journal of Agricultural
Biotechnology, 2008, 16(6): 1070-1071.
(23] . , . RAPD
[J]- , 2000, 31(3): 209-212.
Xiao Xiaohe, Shi Chenghe, Li Longyun, et al. Chinese Traditional and
Herbal Drugs, 2000, 31(3): 209-212.




] jcmik

[24] R s .o RAPD [J]-
, 2001, 32(10): 926-929.
Gao Wenyuan, Qin Engiang, Xiao Xiaohe, et al. Chinese Traditional
and Herbal Drugs, 2001, 32(10): 926-929.

[25] R . RAPD [J]- , 2006,

22(13): 2027-2028.
Li Yin, Li Jinping. Modern Medicine & Hedlth, 2006, 22 (13): 2027-
2028.
[26] , , . RAPD 7]
, 2006, 43(6): 1374-1378.
Lei Gaopeng, Qiao Dairong, Xiong Yan, et al. Journdl of Sichuan Uni-
versity: Natural Science Edition, 2006, 43(6): 1374-1378.
[27] , . . RAPD
[CY/
() :2009.
Cao Liang, Li Shunxiang, Wei Baoyang, et al. [C]//Medicinal Plants and
Traditional Chinese Medicine Symposium on Sustainable Development.
Qinghai: 2009.
(28] : : . 1]
, 2006, 17(12): 2385-2388.
Han Jianping, Chen Shilin, Zhang Wensheng, et al. Chinese Journal of
Applied Ecology, 2006, 17(12): 2385-2388.
[29] s s .. SRAP
[J]- , 2009, 34(4): 382-385.
Qian Dan, Huang Luqi, Cui Guanghong, et al. China Journdl of Chinese
Materia Medica, 2009, 34(4): 382-385.

[30] Zhang W W, He H L, Guan Y. Identification and mapping of molecular
markers linked to the tuberculate fruit gene in the cucumber (Cucumis
sativus L.)|J]. Theoretical and Applied Genetics, 2010, 120(3): 645-654.

By,

QTL [J]. , 2010, 32(3): 271-277.
Wang F, Guan C Y. Herditas (Beijing), 2010, 32(3): 271-277.
[32] Rahman M, McVetty P B E, Li G. Development of SRAP, SNP and

multiplexed SCAR molecular markers for the major seed coat color gene

B FIRPERSIERNS

2010 10 23—26

o

N

2010 9 1
1
87288618 -klsre@mail.hzau.edu.cn,

“T I PHSTFITENSTIFEES
¥ [ {FBFhidiez "X

:http://www.csss.org.cn/news_detail.asp?id=621,

eview

in Brassica rapa L.[J]. Theoretical and Applied Genetics, 2007, 115(8):
1101-1107.

[33] Mutlu N, Boyaci F H, Gé¢gmen M, et al. Development of SRAP, SRAP-
RGA, RAPD and SCAR markers linked with a Fusarium wilt resistance
gene in eggplant [J]. Theoretical and Applied Genetics, 2008, 117(8):
1303-1312.

[34] Xue D, Feng S, Zhao H, et al. The linkage maps of Dendrobium species
based on RAPD and SRAP markers [J]. J Genet Genomics, 2010, 37(3):
197-204.

[35] Ha W Y, Yau F C, But P P, et al. Direct amplification of length
polymorphism analysis differentiates Panax ginseng from P. quinquefolius
[J]. Planta Med, 2001, 67(6): 587-589.

[36] Wang J, Ha W Y, Ngan F N, et al. Application of sequence characterized
amplified region (SCAR) analysis to authenticate Panax species and
their adulterants[J]. Planta Med, 2001, 67(8): 781-783.

[37] Choi Y E Ahn C H, Kim B B, et al. Development of species AFLP—derived
SCAR marker for authentication of Panax japonicus C. A. Meyer|J]. Biol
Pharm Bull, 2008, 31(1): 135-138.

[38] Dnyaneshwar W, Preeti C, Kalpana J, et al. Development and application
of RAPD-SCAR marker for identification of Phyllanthus emblica Linn
[J]. Biol Pharm Bull, 2006, 29(11): 2313-2316.

[39] Lu C, Zhang W, Peng X, et al. Development of randomly amplified
polymorphic DNA —sequence characterized amplified region marker for
identification of Apocynum venetum Linn. from A. pictum schrenk []].
Bio Pharm Bull, 2010, 33(3): 522-526.

[40] Sze S C, Song J X, Wong R N, et al. Application of SCAR (sequence
characterized amplified region) analysis to authenticate Lycium
barbarum (woltberry) and its adulterants [J]. Biotechnol Appl Biochem,
2008, 51 (1): 15-21.

[41] , ,

SCAR [J]-

, . SRAP  ISSR
, 2008, 27(5): 707-717.
Xu Meiyan,Tang Chuanhong, Zhang Jinsong, et al. Mycosystema, 2008,
27(5): 707-717.
(Fr4E bk %ﬁﬁ)

tinbE

(430070), , :13429876055; :027 -

R b
Y S G W G G S G W G G S W

B A e . s m e o R  a mt e e S it e S S

2010,28(12) 109



