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Genotyping of plants using microsatellite
polymorphism

Ilya A. SHILOV

Institute of Agricultural Biotechnology, Moscow 127550, RUSSIA

Microsatellites are sections of DNA composed of repeats of short motifs (e.g. CA, GTC, 
TGCT etc.) arranged in tandem (see below). The sequence surrounding the repeat region is
usually conserved, allowing PCR primers to be designed so that the repeat region and a short
flanking sequence can be amplified. Individuals may differ in the number of repeats present, 
meaning that the length of the PCR product varies. Products can be scored using various forms of
high-resolution electrophoresis (polyacrylamide or automated sequencers). Used as molecular
markers, they are co-dominant, often highly polymorphic and relatively easy to score.

Representation of a CTT (trinucleotide) microsatellite and flanking region. The positions of the primers are
indicated. Three length variants are shown (A, B and C).
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Scope of Genotyping Technology Using Microsatellite Analysis

2. High-resolution
electrophoresis

1. Polymerase
Chain Reaction

(PCR)

locus-specific primers

flanking sequences

di-, tri-, tetra-, penta-, hexanucleotide repeat
(SSR – simple sequence repeat)
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DNA Sample 1 DNA Sample 2

INTRASPECIES POLYMORPHISM OF SOLANUM

1. Size standards 50-500 bp;
2. S. lycopersicoides;
3. S. kurtzianum;
4. S. chacoense PI 133713;
5. S. stoloniferum PI 255532;
6. S. demissum PI 498012;
7. S. bulbocastanum;
8. S. tuberosum 78563-76.

POT 47-48

STIIKA

STS 1-2

STM 0031

1        2       3        4        5        6         7         8

250 bp

200 bp

150 bp

250 bp

200 bp

150 bp

200 bp

150 bp

100 bp

50 bp

200 bp

150 bp

300 bp

250 bp
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S. stoloniferum S. chacoense S. demissum

INTERSPECIES POLYMORPHISM OF SOLANUM

Primers POT 81-82 (А) и STM 0019 (B).

10. S. chacoense PI 472828;
11. S. chacoense PI 472810;
12. S. chacoense CGN 20583;
13. S. chacoense 135;
14. S. demissum PI 161715;
15. S. demissum PI 205514;
16. S. demissum PI 498012;
17. S. demissum CGN 17805;
18. S. demissum 253. 

1. Size standards 50-500 bp;
2. S. stoloniferum PI 230490;
3. S. stoloniferum PI 255532;
4. S. stoloniferum CGN 18348;
5.   S. stoloniferum CGN 23072;
6. S. stoloniferum 513;
7. S. stoloniferum 590;
8. S. chacoense PI 189219;
9. S. chacoense PI 133713;

А

B

S.chacoenseS.stoloniferum S.demissum

bp

bp

bp

bp

bp

bp

bp

bp

bp

1 - Size standards 50-500 bp, 2 - S. kurtzianum, 3 - S. stoloniferum, 4 - S. demissum

For generation of DNA-profile (“passport”) of particular genotype each DNA fragment identified was considered as
descriptor. Matrix comprising presence (1) or absence (0) of descriptors for all genotypes analyzed was composed
separately for each primer pair and their combinations. Finally, the common table was generated with all descriptors
found by different primer pairs. The descriptors (bands) listed in the order of decreasing of molecular weight. 

1 2 3 4

STS

250 bp

200 bp

1 0 0
1 0 0
0 1 1

150 bp

200 bp

1 2 3 4

STM 1005

1 0 0
0 1 0
1 1 1

0 0 1

150 bp

200 bp

250 bp

STIIKA
1 2 3 4

0 0 1
1 0 0
0 1 1

1 0 0
0 1 1
1 1 0
0 0 1

1 0 0

0 0 1
0 1 0
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S. demissum PI 498012

S. stoloniferum 590
S. stoloniferum CGN 18348

S. chacoense PI 472810
S. chacoense CGN 20583
S. chacoense PI 189219
S. chacoense PI 133713
S. chacoense PI 472828
S. chacoense 135

S. demissum PI 161715
S. demissum PI 205514
S. demissum CGN 17805
S. demissum 253

S. stoloniferum PI 230490
S. stoloniferum PI 255532

S. stoloniferum CGN 23072
S. stoloniferum 513

S. stoloniferum PI 230490 011110000000001101000100001010010010110011000001101001011000000000000001111000001000010100110100010000101001001011001100000110
S. stoloniferum PI 255532 010100000000001101000100001010010000110011000001001001011000000000000001010000001000010100110100010000101001000011001100000100
S. stoloniferum CGN 18348 011010000000000101000100001010010001010011000001100001011000000000000001101000001000010100010100010000101001000101001100000110
S. stoloniferum CGN 23072 011010000000000101000100001010010010011011000001101001010001000000001001101000001000010100010100010000101001001001101100000110
S. stoloniferum 513 011010000000000111000110001010010010010011000001100001010101100000001001101000001100010100011100011000101001001001001100000110
S. stoloniferum 590 011100000000000101000100001010010000110011000001100001010110100000001101110000001000010100010100010000101001000011001100000110
S. chacoense PI 189219 101000100110001100110000110100000000011010100000001100011001000000010110100010010001101000110011000011010000000001101010000000
S. chacoense PI 133713 101000100110110000110000110010000000010010100000011100011010010000010110100010010001101000000011000011001000000001001010000001
S. chacoense PI 472828 010001000001011010111001000010000000010110100000001100010100011111000101000100000010000100101011100100001000000001011010000000
S. chacoense PI 472810 010000100001011000110000010010000000010000101110000100010110000100101001000010000000100100100011000001001000000001000010111000
S. chacoense CGN 20583 101000100010001000111000001000000000010010101110001110011110000000101010100010000000010000100011100000100001000001001010111000
S. chacoense 135 110001000001010000010000001000000000010010100110001100011001100000000111000100000000010000000001000000100000000001001010011000
S. demissum PI 161715 010001011110001000110000100011011101100010010100000000111000000010000101000101110001000110100001000010001101111110001001010000
S. demissum PI 205514 010001000010000100110000100011011111100010010100000000111000000010000001000100000001000110010011000010001101111110001001010000
S. demissum PI 498012 010001000010010000010000100011011111110010010100000000111110010000000001000100000001000110000011000010001101110011001001010000
S. demissum CGN 17805 010001000100100000110000010011011111100010010100000000111101000010000001000100010000100110000011000001001101111110001001010000
S. demissum 253 010001000100001000010000100011011011100010010100000000111100000000000001000100010001000110100011000010001101111110001001010000

Matrix of descriptors (“genetic passports”) of SOLANUM species

PRIMERS FOR GENOTYPING OF POTATO BY MICROSATELLITE ANALYSIS

9(actc)n70-150F-AAACCTGCTACAAATAAGGC;      R-CAGAAATAATTGGAGGAGATGSTM 1105

4(tcta)n150-200F-TTCGGAATTACCCTCTGCC;       R-AAAAAAAGAACGCGCACGSTM 2013

3(ctgttg)n150-200F-TTTAAGTTCTCAGTTCTGCAGGG;   R-GTCATAACCTTTACCATTGCTGGGSTM 2005

4(cgttt)n100-200F-TGATTTAGTTGCTTGTTTG;       R-GCTTTCGATCCTAATACACCSTM 1097

5(aaat)n100-150F-TTATGTTTCGGTTAAAATGTA;     R-AAATTAAATGGAAGACAACCSTM 1057

4(atc)n200-250F-TAGATTTTATTATTCCCAACAAGCA; R-CAACTACCTTCTCCCCACATAGSTM 1019

9(tct)n200-300F-TTCTGATTTCATGCATGTTTCC;    R-ATGCTTGCCATGTGATGTGTSTM 1016

3(gta)n150-200F-ATGCCTCTTACGAATAACTCGG;    R-CAGCTAACGTGGTTGGGGSTM 1005

8(ac)n…(ac)m(gcac)…(ac)p(gcac)q50-200F-CATACGCACGCACGTACAC;       R-TTCAACCTATCATTTTGTGAGTCGSTM 0031

4(tc)n(ta)m100-200F-CTTGCAACTTGTTAGTACCCCC;    R-AAATCCTTTGTGACCTCCCCST 5-6

8(ag)n(gt)m(ag)p50-170F-ATAAACCGCATGAGAAGC;        R-ATGGGATAGATTTGTTAGPOT 81-82

6(tg)n100-200F-TTGCGTGAAGCAGCCGTAAA;      R-GCCCAGTAAGTAAAACATTGPOT 57-58

4(ct)n(ca)m150-250F-GCAAAATACAGGCTCCATAG;      R-TTCTCAACAACTTCCCATCCPOT 53-54

5(aag)n200-300F-AATTCATGTTTGCGGTACGTC;     R-ATGCAGAAAGATGTCAAAATTGAST 15-16

6(tg)n100-200F-GGGACATCACAGTCT;           R-GGTGCTCCTATTGGTGPOT 83-84

6(tg)n(ag)m150-270F-AACATTACAACACATTAGCA;      R-AACTTATCTGAAACTCTCGTPOT 47-48

8(att)n120-170F-GCATTGATTGAACTTCATTCTCGT;  R-ATTTTTGTCCACACCAACTAACCGTOM 8-9

9(tatc)n200-270F-TCTCTTGACACGTGTCACTGAAAC;  R-TCACCGATTACAGTAGGCAAGAGASTS 1-2

12tnam(at)p100-250F-TTCGTTGCTTACCTACTA;        R-CCCAAGATTACCACATTCSTIIKA

Number of 
observed alleles

Repeat unitLength range of PCR-
fragments, bp

Primer Sequence
5΄ → 3΄Locus
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А

B

bp

bp

bp

bp

bp

bp

Primers POT 47-48 (А) and ST 15/16 (B). 1- Size standards 50-500 bp. Crops Olev (2), Agronomicheskii (3), Aquila (4), 
Jubel (5), Priekul’skii rannii (6), Smena–20 (7), Kameraz (8), Golubizna (9), Osen’ (10), 128-6 (11), Effect (12), Ramenskii
(13), Skoroplodnyi (14), Anoka (15), Udacha (16), Bryanskii rannii (17), Berezka (18), Atlantic (19), Wauseon (20), 
Katahdin (21), Kennebec (22), Superior (23), Al’tair (24), Aksamit (25). 

Golubizna = Gatchinskii × 128-6; Skoroplodnyi = 128-6 × Anoka;
Osen’ = Granola × 128-6; Udacha = Vilnia × Anoka.

MICROSATELLITE SPECTRA OF POTATO CROPS

ST 15-16

1. Size standards 50-500 bp;
2. Potato crop Aksamit;
3. Potato crop Al’tair;
4. Potato crop Olev;
5. Potato crop Agronomicheskii;
6. Potato crop Aquila.

AKSAMIT

Aksamit = Dobro × 77540-57

AL’TAIR

Al’tair = Dobro × 77540-57

DISTINCTNESS OF THE SIBS

POT 53-54

POT 45-46

STIIKA

POT 47-48

1                              4          5           62 3

100 bp

150 bp

200 bp

250 bp

200 bp

150 bp

200 bp

150 bp

100 bp

200 bp

150 bp

100 bp

250 bp

200 bp

150 bp
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Uniformity and Stability of potato crop “Golubizna” (Russia)

Primers STM 1105 (А) and STM 2005 (B).
1. Size standards 50-500 bp;
2. Control DNA sample (potato crop “Golubizna”) ;
3-12. Potato crop “Golubizna” (VNII KH, Moscow region, Russia);
13-22. Potato crop “Golubizna” (“Il’inskoe”, Moscow region, Russia );
23-31. Potato crop “Golubizna” (“Krym”, Tyumen’, Russia).

A

B

VNII KH “Il’inskoe” “Krym”

1     2      3      4     5     6      7     8      9    10    11   12     13    14   15    16   1718   19    20    21    22    23   24    25   26    27   28   29    29    30    31

100 bp

150 bp

200 bp

150 bp

Las.114 AAACCTGCTACAAATAAGGCAGGCACCTCCTCATTCTTAC ACTC ACTC ACTC ACTC ACTC ACTC: 64
L4-11.114 AAACCTGCTACAAATAAGGCAGGCACCTCCTCATTCTTAC ACTC ACTC ACTC ACTC ACTC ACTC: 64
L4-11.104 AAACCTGCTACAAATAAGGCAGGCACCTCCTCATTCT--C---------- ACTC ACTC ACTC ACTC: 54
Las.104 AAACCTGCTACAAATAAGGCAGGCACCTCCTCATTCT--C---------- ACTC ACTC ACTC ACTC: 54
Sbk.96 AAACCTGCTACAAATAAGGC----ACCTCCTCATTCT--C AC-- ACTC ---- ---- ---- ----: 40

L4-11.96 AAACCTGCTACAAATAAGGC----ACCTCCTCATTCT--C AC-- ACTC ---- ---- ---- ----: 40

Las.114 ACACAGCTCAAC-------AAGTGGTAACTTTTACTCATCTCCTCCAATTATTTCTG : 114
L4-11.114 ACACAGCTCAAC-------AAGTGGTAACTTTTACTCATCTCCTCCAATTATTTCTG : 114
L4-11.104 ACACAGCTCAAC-------AAGTGGTAACTTTTACTCATCTCCTCCAATTATTTCTG : 104
Las.104 ACACAGCTCAAC-------AAGTGGTAACTTTTACTCATCTCCTCCAATTATTTCTG : 104
Sbk.96 ACACAGCTCAACACTCAACAAGTGGTAACTTTTAC-CATCTCCTCCAATTATTTCTG : 96

L4-11.96 ACACAGCTCAACACTCAACAAGTGGTAACTTTTAC-CATCTCCTCCAATTATTTCTG : 96

40
Las. 166 TTTAAGTTCTCAGTTCTGCAGGGAAGTACTTCATATAACATATATTTCTGTGTAAACGA : 59
L4-11.166 TTTAAGTTCTCAGTTCTGCAGGGAAGTACTTCATATAACATATATTTCTGTGTAAACGA : 59
Sbk. 154 TTTAAGTTCTCAGTTCTGCAGGGAAGTACTTCATATAACTTATATTTCTGTGTAGACGA : 59
L4-11.154 TTTAAGTTCTCAGTTCTGCAGGGAAGTACTTCATATAACTTATATTTCTGTGTAGACGA : 59

107
Las. 166 CGAAATAAACAATGCTG CTGTTG CTGTTG CTGGTG CTGTTG CTGGTG CTGCTAAGAGGGG : 121
L4-11.166 CGAAATAAACAATGCTG CTGTTG CTGTTG CTGGTG CTGTTG CTGGTG CTGCTAAGAGGGG : 121
Sbk. 154 CGAAATAAACAATGCTG CTGTTG CTGTTG CTGGTG ------ ------ TTGCTAAGAGGGG : 109
L4-11.154 CGAAATAAACAATGCTG CTGTTG CTGTTG CTGGTG ------ ------ TTGCTAAGAGGGG : 109

Las. 166 ACTATCGTGCCAATGTAGCCGAACCCAGCAATGGTAAAGGTTATGAC : 166
L4-11.166 ACTATCGTGCCAATGTAGCCGAACCCAGCAATGGTAAAGGTTATGAC : 166
Sbk. 154 ACTATCGTGCCAATGTAGCCGAACCCAGCAATGGTAAAGGTTATGAC : 154
L4-11.154 ACTATCGTGCCAATGTAGCCGAACCCAGCAATGGTAAAGGTTATGAC : 154

Locus STM 1105.
1. Size standards 50-500 bp;
2. Solanum bulbocastanum;
3. Hybrid L4-11 (S. bulbocastanum X Lasunok);
4. Potato crop Lasunok.

96
104
114

166
154

INTROGRESSION OF GENES FROM PARENTS TO F1 HYBRIDS

POTATO MICROSATELLITE LOCUS
STM 1105 

Motif (ACTC)n

POTATO MICROSATELLITE LOCUS
STM 2005

Motif (CTGTTG)n

50 bp

100 bp

150 bp

1                 2               3              4

100 bp

150 bp

200 bp

1                 2               3              4

Locus STM 2005.
1. Size standards 50-500 bp;
2. Solanum bulbocastanum;
3. Hybrid L4-11 (S. bulbocastanum X Lasunok);
4. Potato crop Lasunok.
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B. napus

AAСС
2n=38

B. carinataBBСС
2n=34

B. juncea AABB
2n=36

B. oleracea

СС
2n=18

B. rapa

AA
2n=20

BB
2n=16

B. nigra

A model of genomic relationship of Brassica species

AACC
B. napus

AA
B. rapa

AABB
B. juncea

BB
B. nigra

CC
B. oleracea

BBCC
B. carinata

1    2   3   4    5    6   7   8    9  10  11 12 13  14  15 16  17 18 19  20  21  22 23  24 25 26  27  28 29  30 31 32  33  34 35  36 37 38  39   

150

A

B

C

A - primers Na10-D09; B - primers Ol12-A02; C - primers Na12-A02.
1, 39 – Size standards 50-500 bp; Sinapis alba.: 2; B. napus.: 3 - В1-02, 4 - VikRos, 5 - Hanna, 6 - Ural, 7 - В10-02 8 - В14-02 (VNII 
Kormov); B.rapa: 9 - 114, 10 - 107, 11 - 350, 12 – 548557 (VIR), 13 - CGN06832, 14 - CGN06818; B. juncea: 15 - 4588, 16 - 4594 
(VIR), 17- CGN06615, 18 - CGN07154, 19 - CGN15191, 20 - CGN15193; B. nigra: 21 - CGN06618, 22 - CGN06619, 23 - CGN06620,
24 - CGN06628, 25  - CGN06634, 26  - CGN06635; B. carinata: 27 - CGN03946, 28 - CGN03950, 29 - CGN03952, 30 - CGN03976 , 31 -
CGN04025, 32 - CGN04035; B. oleracea: ssp. botrytis: 33 - 699, ssp. costata: 34 - 2218 (VIR), ssp. gemmifera : 35 - CGN07004, ssp. 
capitata: 36 - 2432, 37 - 192 (VIR), 38 - CGN07022.

bp

200

100

150

Microsatellite spectra of Brassica species and cultivars
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CC

BBCC

AA

AACC

BB

AABB

AABBCC

RRCC

1 2 3 84 5 6 7 9 10

Primers: 1 - Na10-D09, 2 - Na12-A02, 3 - Ra2-E12, 4 - Ni2-F02, 5 - Ni3-G04b, 6 - Ol12-A04, 7 - BRMS-042, 8 - BRMS-
046, 9 - BRMS-050, 10 - BN83B1. 

“Genetic passports” of Brassica species

Primers for genotyping of Brassica species

№ Locus Primer sequence Tm, oС - Repeat unit Genome-
specificity

- Number of 
observed alleles

1 Na10-D09 F-AAGAACGTCAAGATCCTCTGC                   
R-ACCACCACGGTAGTAGAGCG 49 150-170 (GT)n ABC 6

2 Na12-A02 F-AGCCTTGTTGCTTTTCAACG                      
R-AGTGAATCGATGATCTCGCC 53 160-218 (CT)n ABC 16

3 Na12-F12 F-CGTTCTCACCTCCGATAAGC                   
R-TCCGATGTAGAATCAGCAGC 55 170-190 (CCG)n ABC 8

4 Ni2-B02 F-CGCTGCAATTATACGAAAGC                     
R-CCTCATGCTCTCCAAAGACC 49 80-110 (GGC)n ABC 14

5 Ni2-C12 F-ACATTCTTGGATCTTGATTCG                     
R-AAAGGTCAAGTCCTTCCTTCG 49 112-150 (GA)n AC 6

6 Ni2-F02 F-TGCAACGAAAAAGGATCAGC                    
R-TGCTAATTGAGCAATAGTGATTCC 49 165-190 (CT)n BC 8

7 Ni3-G04B F-ATACTCGGGATAGGTGTGCG                   
R-CATGTGGCAATCCTACATTTAC 55 80-140 (AG)n ABC 15

8 Ol12-A04 F-TGGGTAAGTAACTGTGGTGGC           
R-AGAGTTCGCATACTCTGGAGC 55 110-150 (CT)n ABC 8

9 Ra2-E12 F-TGTCAGTGTGTCCACTTCGC           
R-AAGAGAAACCCAATAAAGTAGAACC 55 125-165 (GA)n ABC 10

10 BRMS-006 F-TGGTGGCTTGAGATTAGTTC             
R-ACTCGAAGCCTAATGAAAAG 51 140-175 (GA)n ABC 5

11 BRMS-036 F-GGTCCATTCCTTTTTGCATCTG         
R-CATGGCAAGGGGTAACAAACAT 55 125-165 (CA)m(GA)n A 7

12 BRMS-042 F-GGATCAGTTATCTGCACCACAA         
R-TCGGAATTGGATAAGAATTCAA 48 81-136 (AAT)k(CT)m(T)2(CT)n ABC 8

13 BRMS-042-2 F-AGCTCCCGACAGCAACAAAAGA          
R-TTCGCTTCCTTTTCTGGGAATG 55 205-235 (GA)m(CT)n A 8

14 BRMS-043 F-GCGATGTTTTTTCTTCAGTGTC          
R-TTAATCCCTACCCACAATTTCC 48 280-320 (A)k(T)m(GT)n A 4

15 BRMS-046 F-TTGGCCTTGCTATTACGAGCTG           
R-ATGCGCAAACCCTAATTTTCAC 48 125-270 (GA)k(CA)m(GA)n ABC 19

16 BRMS-050 F-AACTTTGCTTCCACTGATTTTT           
R-TTGCTTAACGCTAAATCCATAT 48 162-178 (AAT)k(TC)m(TTC)n AB 9

17 BN6A2 F-CTTTGTGTGGACTTTTAGAACTTTA    
R-CGCAGCTTTTGGCCCACCTG 55 90-210 (GATT)n ABC 6

18 BN83B1 F-GCCTTTCTTCACAACTGATAGCTAA           
R-TCAGGTGCCTCGTTGAGTTC 48 170-230 (GA)m(AAG)n ABC 10

Length range of PCR-
fragments, bp
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Dendrogram of Brassica species and cultivars

Sa4232

Boca2432

B. x composita

Bob343

Raphanobrassica

Br548557

Bc4025

Bog6998

Bni6619

Br107

Bc3976

Bc4035

BnaUral

Bj4594

Br6832

Bni6620

Bni6628

Bob699

Bna5065

Bj4588

Bna4405

Bob704

Bc3952

Boca11159

Rs2842
Rs2844

Br350

Bni6634

Bob633
Bob762

Bob663
Bob681

Boc2218
Boca7022
Bob578
Boc2568
Bog7004
Bog14069

Boca192
Boca15778

Bni6635
Bc3950

Bc3946
Bc4530
Br114
Br6818

BnaVikros
BnaKhanna

Bna1-02
Bna10-02

Bna14-02
Bna4641
Bni6618
Bni2656

Bj15191
Bj15193

Bj6615
Bj7154

Rs2068
Rs1891

Rs2073
Rs2199
Cs4144
Cs4149
Cs4184
Cs4185

CC

BBCC

AA

AACC

BB

AABB

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

BB
B. nigra

CC
B. oleracea

BBCC
B. carinata

A

B

C

D

Primers: A - Ni3-G04b, B - Na12-A02, 
C - Na10-D09, D - Ni2-F02. 

B. nigra: 2 - Bni6618; 3- Bni6619; 4 - Bni6620;
5 - Bni6628; 6 - Bni6634; 7 - Bni6635; 
B. carinata: 8 - Bc3946; 9 - Bc3950; 10 - Bc3952;
11 - Bc3976; 12 - Bc4025; 13 - Bc4035;
B. oleracea: botrytis: 14 - Bob699;
costata: 15 - Boc2218; gemmifera: 16 - Bog6998;
capitata: 17 - Boca192; 18 - Boca2432;
19 - Boca7022. 
1, 20 – Size standards 50-500 bp

bp
150

100

50

250

200

150
200

150

100

150

100

Identification of Bni6628 and Bni6635 forms 

С

С

С

С



TWC/24/2 Add.
page 11

 
Bni6628-160 AGCCTTGTTGCTTTTCAACGTCACACTGTATTCACCTTAAAACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA : 82 
Bni6635-160 AGCCTTGTTGCTTTTCAACGTCACACTGTATTCACCTTAATACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA : 82 

BBCC-Bc3950-160 AGCCTTGTTGCTTTTCAACGTCACACTGTATTCACCTTAAAACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA : 82 
CC-Boca192-160 AGCCTTGTTGCTTTTCAACGTCACACTGTATTCACCTTAAAACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA : 82 

 
Bni6628-160 ACCATCT CG CT CT CT CTGCGATTGATGATGATGGCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT : 160 
Bni6635-160 ACCATCT CG CT CT CT CTGCGATTGATGATGATGGCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT : 160 

BBCC-Bc3950-160 ACCATCT CG CT CT CT CTGCGATTGATGATGATGGCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT : 160 
CC-Boca192-160 ACCATCT CG CT CT CT CTGCGATTGATGATGATGGCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT : 160 

 
 

Bni6628-169 TGCAACGAAAAAGGATCAGCGAGAGATCATGATTGTGATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGTCT :84 
Bni6635-169 TGCAACGAAAAAGGATCAGCGAGAGATCATGATTGTGATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGTCT :84 

BBCC-Bc3950-169 TGCAACGAAAAAGGATCAGCGAGAGATCATGATTGTGATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGTCT :84 
CC-Bog6998-169 TGCAACGAAAAAGGATCAGCGAGAGATCATGATTGTGATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGTCT :84 

 
Bni6628-169 CTCACCATCTATATAAGAGAAACAT AT AT AT AT ATCATTAAAGTAAAAGCAAATGTATAGAGGAATCACTATTGCTCAATTAGCA : 169 
Bni6635-169 CTCACCATCTATATAAGAGAAACAT AT AT AT AT ATCATTAAAGTAAAAGCAAATGTATAGAGGAATCACTATTGCTCAATTAGCA : 169 

BBCC-Bc3950-169 CTCACCATCTATATAAGAGAAACAT AT AT AT AT ATCATTAAAGTAAAAGCAAATGTATAGAGGAATCACTATTGCTCAATTAGCA : 169 
CC-Bog6998-169 CTCACCATCTATATAAGAGAAACAT AT AT AT AT ATCATTAAAGTAAAAGCAAATGTATAGAGGAATCACTATTGCTCAATTAGCA : 169 

 

Sequences of C-genome specific fragments for B. nigra: Bni6628 и Bni6635, B. 
carinata and B. oleracea

A

B

Primers: A - Na12-A02, B - Ni2-F02. 

Locus Na12-A02. 
1, 11 – Size standards 50-500 bp. 2, 10 - B. oleracea capitata Boca192, 3 - B. napus Vikros,
4 - B. rapa 350, B. juncea: 5 - 4594, 6 - 7154, B. nigra: 7 - 6620, 8 - 6634, 9 - B. carinata 3950. 

Introgression of А-, В- и C-specific fragments into thetraploid genomes
B. juncea AABB, B. carinata BBСС and B. napus AAСС

A-176
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С-160 С-160

B-210 
B-212
B-208
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Genome B 
 

BB-212 AGCCTTGTTGCTTTTCAACGTCACACT--ATAACTGTATTCACCTTAAAACCGCCATTGAAACCTTCTTTTTACCCACACTTTTTCCTCTTTCCCAAGGAAAAAAAAAA- : 107 

AABB-210 AGCCTTGTTGCTTTTCAACGTCACACT--ATAACTGTATTCACCTTAAAACCGCCATTGAAACCTTCTTTTTACCCACACTTTTTCCTCTTTCCCAAGGAAAAAAAAAA- : 107 
BBCC-210 AGCCTTGTTGCTTTTCAACGTCACACT--ATAACTGTATTCACCTTAAAACCGCCATTGAAACCTTCTTTTTACCCACACTTTTTCCTCTTTCCCAAGGAAAAAAAAAA- : 107 

BB-208 AGCCTTGTTGCTTTTCAACGTCACACT--ATAACTGTATTCACTTTAAAACCGCCATTGAAACCTTCTTTTTACCCACACTTTTTCCTCTTTCCCAAGGAAAAAAAAAA- : 107 
AABB-208 AGCCTTGTTGCTTTTCAACGTCACACT--ATAACTGTATTCACTTTAAAACCGCCATTGAAACCTTCTTTTTACCCACACTTTTTCCTCTTTCCCAAGGAAAAAAAAAA- : 107 

BBCC-208 AGCCTTGTTGCTTTTCAACGTCACACT--ATAACTGTATTCACCTYAAAACCGCCATTGAAGCCTTCTTTTTACCCACACTTTTTCCTCTTTCCCAAGGAAAAAAAAAA- : 107 
 

BB-212 GAAACCGTCTCTCTCTCTCTCTCTCTCTCTCTCTGCGATGATGATGATGATGATGGCGGCGGAGCAAGTCGAGACTGTGGACAACGGCGAGATCATCGATTCACT      : 212 

AABB-210 GAAACCGTCTCTCTCTCTCTCTCTCTCTCTCT--GCGATGATGATGATGATGATGGCGGCGGAGCAAGTCGAGACCGTGGACAACGGCGAGATCATCGATTCACT      : 210 

BBCC-210 GAAACCGTCTCTCTCTCTCTCTCTCTCTCTCT--GCGATGATGATGATGATGATGGCGGCGGAGCAAGTCGAGACCGTGGACAACGGCGAGATCATCGATTCACT      : 210 

BB-208 GAAACCGTCTCTCTCTCTCTCTCTCTCTCT----GCGATGATGATGATGATGATGGCGGCGGAGCAAGTCGAGACCGTGGACAACGGCGAGATCATCGATTCACT      : 208 

AABB-208 GAAACCGTCTCTCTCTCTCTCTCTCTCTCT----GCGATGATGATGATGATGATGGCGGCGGAGCAAGTCGAGACCGTGGACAACGGCGAGATCATCGATTCACT      : 208 

BBCC-208 GAAACCGTCTCTCTCTCTCTCTCTCTCTCT----GCGATGATGATGATGATGATGGCGGCGGAGCAAGTCGAGACCGTGGACAACGGCGAGATCATCGATTCACT      : 208 
 

Genome A 
 

AA-176 AGCCTTGTTGCTTTTCAACGTCACACTCTATAACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 85 
AA-172 AGCCTTGTTGCTTTTCAACGTCACACTCTATAACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 85 

AABB-172 AGCCTTGTTGCTTTTCAACGTCACACTCTATAACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 85 
AACC-172 TTCCTTGTTGCTTTTCAACGTCACACTCTATAACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 85 

AA-168 AAGCTTGTTGCTTTTCAACGTCACACTCTATAACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 85 
 

AA-176 CAAACCATCTCTCTCTCTCTCCCTCTCT------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 176 
AA-172 CAAACCATCTCTCTCTCTCTCTCT----------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 172 

AABB-172 CAAACCATCTCTCTCTCTCTCTCT----------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 172 
AACC-172 CAAACCATCTCTCTCTCTCTCTCT----------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 172 

AA-168 CAAACCATCTCTCTCTCTCT--------------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 168 
 

Genome C 
 

CC-160 AGCCTTGTTGCTTTTCAACGTCA--------CACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 82 
AACC-160 AGCCTTGTTGCTTTTCAACGTCA--------CACTGTATTCACCTTAATACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 82 
BBCC-160 AGCCTTGTTGCTTTTCAACGTCA--------CACTGTATTCACCTTAAAACCGCCATT------------------ACACTT--TCCTCTTTCCCAAG-AAAAAA----T : 82 

 
CC-160 CAAACCATCTCGCTCTCTCT--------------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 160 

AACC-160 CAAACCATCTCGCTCTCTCT--------------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 160 
BBCC-160 CAAACCATCTCGCTCTCTCT--------------GCGAT--TGATGATGATG------GCGGCGCAAGTGGAGATCGTGGACAACGGCGAGATCATCGATTCACT      : 160 

Sequences of А-, В- and C-specific fragments
Locus Na12-A02

Aк, (CT)m, (GAT)n

1, 22 – pUC18/MspI marker, B. rapa: 2 - Br114, 3 - Br107, 4 - Br350, 
B. nigra: 5 - Bni6628, 6 - Bni6620, 7 - Bni6634, B. oleracea: 8 -Bob699, 9 - Boc2218, 10 - Boca192,  
B. juncea: 11 - Bj4588, 12 - Bj4594, 13 - Bj7154, B. napus: 14 - Bna1-02, 15 - Vikros, 16 - Khanna, 
B. carinata: 17 - Bc3950, 18 - Bc4035, 19 - Bc4530, 20 - B.×composita.  21 – negaive control. 

SCAR-marker of Brassica genome В

B juncea.
AABB

B oleracea.
CC

B carinata.
BBCC

B rapa.
AA

B nigra.
BB

B napus.
AACC

B 147 bp
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Distinctness of oil-seed rape (B. napus ) crops

I –Microsatellite spectra of oil-seed rape crops. Primers: А – Na12-A02, B – Ol12-A04, C - BRMS-036, D - BRMS-043, E - Na10-D09, F -Ni2-
F02 . 1, 15 – Size standards 50-500 bp. 2 – Argument, 3 – Vizit, 4 – Lira, 5 – Madrigal, 6 – Ratnik, 7 – Rythm, 
8 – Rubezh, 9 – Forum, 10 – Fregat, 11 – Evvin, 12 – Topaz, 13 – № 1, 14 – Hanna.
II – Dendrogram of oil-seed rape crops.

II

Аrgument (SS-150-87×Global’),
Vizit (Global’×Moneta), 
Ratnik ((Global’×SS-150-87)×(SS-150-87×Global’)) 

S. alba
Evvin

Topaz

Argument
№1

Lira

Rythm
Forum 

Vizit
Ratnik

Fregat
Hanna
Madrigal
Rubezh

Application of microsatellite analysis for estimation 
of uniformity of the original material for selection

Locus BRMS-050. 
1, 12 – Size standards 50-500 bp.
Osaka Market : 2, 3 – individual plants, 4 – mixed sample, 
Sensudzi Kio Mizuna: 9, 10 – individual plants, 11 – mixed sample,
F1 hybrids: 5, 6 - Osaka Market×Sensudzi Kio Mizuna, 7, 8 - Sensudzi Kio Mizuna×Osaka Market.
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Applications of microsatellite analysis:

• maintenance of genetic collections (distinguishing and identification of 
species, sub-species, crops, inbred lines and clones);

• pedigree/parentage analysis;
• analysis of original genetic material for selection;
• selection of parents for crossbreeding;
• control of introgression of genes;
• protection of plant breeder’s rights.
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