TWC/24/2 Add.
UPOV ORIGINAL: English
DATE: June 19, 2006

INTERNATIONAL UNION FOR THE PROTECTION OF NEW VARIETIES OF PLANTS
GENEVA

TECHNICAL WORKING PARTY ON AUTOMATION AND
COMPUTER PROGRAMS

Twenty-Fourth Session
Nairobi, June 19 to 22, 2006

ADDENDUM TO
DEVELOPMENTS IN UPOV CONCERNING THE USE OF
MOLECULAR TECHNIQUES

GENOTYPING OF PLANTS USING MICROSATELLITE POLYMORPHISM

Document prepared by an expert from the Russian Federation

i\orgupov\shared\document\twc\twc24\twe_24 02 _add.doc



TWC/24/2 Add.
page 2

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.

A —8repeats

Forward primer
_—

.. BCT GC T TAGACTTCTTCTTCTTCTTCTTCT TCTTCGCACTTTAACGATACGG. | .«
. CGAGGTCCGAATCTGAAGAAGRAGARMGRAGARGAAGAAGCGTSARATTGCTATGOC. |
—
Reverse primer

B -7 repeats
Forward primar

.. .GCTCCAGGCTTAGACTTCTTCTTCTTCT TCTTCT TCGCACTTTAACGATACGS. | .
- . CGAGGTCCGAATCTGAAGARGARGAAGAAGRAGRAGCGTGAAATTGCTATGCD
-—

Ravarse primer

C =9repeats

Fervard primst
_—F
« . GCTCCAGGCTTAGACTTICTTCTTCTTCTTCT TCTTCTTCTTCGCACT TTAACGATACGG. . .«
. CGAGGTCCGAATCTGAAGAAGARCALCAACAACAAGRAGARCCGTCARATTGCTATCCC. | .
—
Reverse primer

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

1. Polymerase
Chain Reaction

(PCR)

2% High-resolution
electrophoresis
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di-, tri-, tetra-, penta-, hexanucleotide repeat
(SSR - simple sequence repeat)

locus-specific primers

flanking sequences

INTRASPECIES POLYMORPHISM OF SOLANUM

POT 47-48

STHKA

STS 1-2

STM 0031

250 bp

200 bp

150 bp

250 bp

200 bp

150 bp

300 bp

250 bp

200 bp

150 bp

200 bp

150 bp

100 bp

50 bp

1]

1. Size standards 50-500 bp;
2. 8. lycopersicoides;

3. S. kurtzianum;

4. 8. chacoense P1133713;

5. S. stoloniferum P1255532;

6. S. demissum P1498012;
7. S. bulbocastanum;
8. S. tuberosum 78563-76.
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INTERSPECIES POLYMORPHISM OF SOLANUM

S. lonife S.ch S. i
| |} | Primers POT 81-82 (A) u STM 0019 (B).
1 323 4 5 67 89 101 1313 141516 1718
200 bp [—

. Size standards 50-500 bp;
. S. stoloniferum PI 230490;
. 8. stoloniferum P1255532;
. S. stoloniferum CGN 18348;
S. stoloniferum CGN 23072;
S. stoloniferum 513;
S. stoloniferum 590;
S. chacoense PI 189219;
S. chacoense P1133713;
10. S. chacoense P1472828;
= 11. 8. chacoense P1472810;
12. S. chacoense CGN 20583;
T R T | S 13. 8. chacoense 135;

14. S. demissum P1 161715;
fsondl. . =000 ememe——— 15. S. demissum P1205514;
16. S. demissum PI 498012;
17. S. demissum CGN 17805;
18. S. demissum 253.

150 bp f= et o

100 DP [ e e e e o s fe—

N N N

B
. P TR T,
S. stoloniferum S. chacoense S. demissum
STIIKA STS STM 1005
1L 1234 2SR
250by —
-
= 1o gl 200bp |~
011 _ 100
= Bea i | zm=ih
W0 = @== 010 011 - -
-—E= 011
100
- — 001 =001
& 200bp B
150 by — 150 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.
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Matrix of descriptors (“genetic passports”) of SOLANUM species

S. stoloniferum P1230490

011110000000001101000100001010010010110011000001101001011000000000000001111000001000010100110100010000101001001011001100000110

S. stoloniferum PI255532 0101 1 1000011001 1 10100110100010000101001000011001100000100
S. stoloniferum CGN 18348 o1 1100000110000101 100001 0100110000010
S. stoloniferum CGN 23072 01 100100110110000011010010 101100000110
S. stoloniferum 513 o1 110001 10010010011000001100001010101100000001001101000001100010100011100011000101001001001001100000110
S. stoloniferum 590 o111 100001100110000011000010101101000000011011 100001 1001100000110
S. chacoense P1189219 1010001001100011001100001 101 10 10001 10100010010001101000110011000011010000000001101010000000
S. chacoense P1 133713 101100001100001 110001 1010001001001 100001 10000001
S. chacoense P1472828 0 101011 1000101000111110001 010111001 1010000000
S. chacoense P1472810 0 10001 1 101 0001 10111000
S. chacoense CGN 20583 1 10101110001110011110000000101010100010000000010000100011100000100001000001001010111000
S. chacoense 135 1 101001100011000110011 10011000
S. demissum P1 161715 0100010111100010001100001000110111011000100101000000001 110000000100001010001011 101 1011111 10000
S. demissum P1 205514 0100010000100001001100001000110111111000100101 110000000 1001001 1011111 10000
S. demissum P1 498012 0100010000100100000100001000110111111100100101 111 1000001 101110011001001010000
S. demissum CGN 17805 0100010001001000001100000100110111111000100101 111010000 1000001 1011111 10000
S. demissum 253 0100010001000010000100001000110110111000100101 111 1010001 1011111 10000
S. demissum P1 498012
S. demissum P1 161715
S. demissum P1 205514
S. demissum CGN 17805
| S. demissum 253
S. chacoense P1472810
S. chacoense CGN 20583
S. chacoense P1189219
S. chacoense P1133713
S. chacoense P1472828
S. chacoense 135
S. stoloniferum P1230490
S. stoloniferum P1255532
S. stoloniferum CGN 18348
S. stoloniferum 590
S. stoloniferum CGN 23072
S. stoloniferum 513
PRIMERS FOR GENOTYPING OF POTATO BY MICROSATELLITE ANALYSIS
Primer Sequence Length range of PCR- Repeat unit Number of
Locus SEEN 3 fragments, bp observed alleles
STIIKA F-TTCGTTGCTTACCTACTA; R-CCCAAGATTACCACATTC 100-250 ta, (at) 12
33,
STS 1-2 F-TCTCTTGACACGTGTCACTGAAAC; ~R-TCACCGATTACAGTAGGCAAGAGA 200-270 (tatc), 9
h
TOM 8-9 F-GCATTGATTGAACTTCATTCTCGT; R-ATTTTTGTCCACACCAACTAACCG 120-170 (att), 8
h
POT47-48 | F-AACATTACAACACATTAGCA; R-AACTTATCTGARACTCTCGT 150-270 (tg),(ag),, 6
POT 83-84 | F-GGGACATCACAGTCT; R-GGTGCTCCTATTGGTG 100-200 (tg) 6
h
ST 15-16 F-AATTCATGTTTGCGGTACGTC; R-ATGCAGARAGATGTCARAATTGA 200-300 (aag), 5
h
POT 53-54 | F-GCARAATACAGGCTCCATAG; R-TTCTCAACAACTTCCCATCC 150-250 (ct), (ca) 4
(C8)n
POT 57-58 | F-TTGCGTGAAGCAGCCGTAAA; R-GCCCAGTAAGTARAACATTG 100-200 (tg) 6
h
o F-ATAAACCGCATGAGAAGC; R-ATGGGATAGATTTGTTAG <4
POT81-82 50-170 (ag),(2),(2g), 8
ST 5-6 F-CTTGCAACTTGTTAGTACCCCC; R-AAATCCTTTGTGACCTCCCC 100-200 (tc),(ta) 4
n(t8)
F-CATACGCACGCACGTACAC; ~TTCAACC! 'CATTTTGTGAGTCG o
STM 0031 TACGCACGCACGTA( ECeD CCTRICE Y 50-200 (ac),....(ac),,(geac). .. (ac) (geac) 8
STM 1005 | F-ATGCCTCTTACGAATAACTCGG; R-CAGCTAACGTGGTTGGGG 150-200 (gta) 3
N
STM 1016 | F-TTCTGATTTCATGCATGITTCC; R-ATGCTTGCCATGTGATGTGT 200-300 (tet), 9
h
STM 1019 | F-TAGATTTTATTATTCCCAACAAGCA; R-CAACTACCTTCTCCCCACATAG 200-250 (atc) 4
h
STM 1057 | F-TTATGTTTCGGTTARAATGTA; R-ARATTARATGGAAGACAACC 100-150 (aaat) 5
h
STM 1097 | F-TGATTTAGTTGCTTGTTTG; R-GCTTTCGATCCTAATACACC 100-200 (cgtt), 4
h
STM 2005 | F-TTTAAGTTCTCAGTTCTGCAGGG;  R-GICATAACCTTTACCATTGCTGGG 150-200 (ctgttg), 3
h
STM 2013 | F-TTCGGAATTACCCTCTGCC; R-ARARAAAGAACGCGCACG 150-200 (tcta), 4
h
STM 1105 | F-RRACCTGCTACARATAAGGC; R-CAGARATAATT TG 70-150 (actc) 9
h
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MICROSATELLITE SPECTRA OF POTATO CROPS

s DRSS i 4458 6 7 8 9 WIOGEIL " 12013 | 14 w 1S\Sl6R 17.- 18- 194 200205222 .23 724 32§
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150 bp ==
B 260 bp |—
200 bp |— T I — — —— | N My N v e S
150 bp [—

Primers POT 47-48 (A) 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 x 128-6;
Osen’ = Granola x 128-6;

Skoroplodnyi = 128-6 x Anoka;
Udacha = Vilnia x Anoka.

DISTINCTNESS OF THE SIBS

AL’TAIR

Al’tair = Dobro x 77540-57

=l
W A L
200bp |—
POT 53-54
150 bp
100bp [— i
250bp |——
POT4546 bl —
150 bp e
000 [—
STIKA e ——
B [— = =
100bp [—
200bp |— iy
POTATHS Rl =" ——
100 bp |—o
250 bp |
ST15-16 e e
AKSAMIT 2 T i Tl
Aksamit = Dobro x 77540-57 =

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.




TWC/24/2 Add.
page 7

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

VNII KH “II’inskoe” “Krym”
A 45 6 7 8 910 11 12 13 14 15 16 1718 19 20 21 22 23 24 25 26 27 28 29 29 30 31
150bp femm
—— —— - — — — -
= o —— —— ——— —
IOObp - —_- ——— — —— —
B
200bp | m—
150Dp | i e s s e e s e e e e S i e e e e
Primers STM 1105 (A) and STM 2005 (B).
il 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” (“II’inskoe”, Moscow region, Russia );
23-31. Potato crop “Golubizna” (“Krym”, Tyumen’, Russia).
INTROGRESSION OF GENES FROM PARENTS TO F1 HYBRIDS
POTATO MICROSATELLITE LOCUS
STM 1105
1 2 3 4
Motif (ACTC)n

150bp [——

Las.114 AAACCTGCTACAAATAAGGCAGGCACCTCCTCATTCTTAC ACTC ACTC ACTC ACTC ACTC ACTC: 64

L4-11.114 AAACCTGCTACAAATAAGGCAGGCACCTCCTCATTCTTAC ACTC ACTC ACTC ACTC ACTC: 64

—— 114 1L4-11.104 ARACCTGCTACAAATAAGGCAGGCACCTCCTCATTCT--C-— ACTC ACTC 54

D Rt iy I S | R Las.104 ARACCTGCTACAAATAAGGCAGGCACCTCCTCATTCT--C-— ACTC ACTC ACTC 54
- Sbk.96 AAACCTGCTACARATAAGGC----ACCTCCTCATTCT--C AC-- ACTC

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

50bp f—— Las.114 ACACAGCTCAAC-—
L4-11.114 ACACAGCTCAAC
L4-11.104 ACACAGCTCAAC

—-AAGTGGTAACTT TTACTCATCTCCTCCAATTATTTCTG : 114
AAGTGGTAACTT TTACTCATCTCCTCCAATTATTTCTG : 114
AAGTGGTAACTTTTACTCATCTCCTCCAATTATTTCTG : 104

Locus STM 1105. Las.104 ACACAGCTCAAC-------AAGTGGTAACTTTTACTCATCTCCTCCAATTATTTCTG : 104
1. Size standards 50-500 bp; Sbk.96 ACACAGCTCAACACTCAACAAGTGGTAACTT TTAC-CATCTCCTCCAATTATTTCTG : 96
2. Solanum bulbocastanum; L4-11.96 ACACAGCTCAACACTCAACAAGTGGTAACTTTTAC-CATCTCCTCCAATTATTTCTG : 96

3. Hybrid L4-11 (S. bulbocastanum X Lasunok);
4. Potato crop Lasunok.

POTATO MICROSATELLITE LOCUS
STM 2005
Motif (CTGTTG)n

40

200bp ===

— ] ——— 66

150bp  [—

100bp [

Locus STM 2005.

1. Size standards 50-500 bp;

2. Solanum bulbocastanum;

3. Hybrid L4-11 (S. bulbocastanum X Lasunok);
4. Potato crop Lasunok.

Las. 166
L4-11.166
Sbk. 154
L4-11. 154

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

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

TTTAAGT TCTCAGT TCT GCAGGGAAGTACTTCATATAACATATATTTCTGTGTAAACGA : 59
TTTAAGT TCTCAGT TCT GCAGGGAAGTACTTCATATAACATATATTTCTGTGTAAACGA : 59
TTTAAGT TCTCAGT TCT GCAGGGAAGTACTTCATATAACT TATATTTCTGTGTAGACGA : 59
TTTAAGT TCTCAGT TCT GCAGGGAAGTACTTCATATAACT TATATTTCTGTGTAGACGA : 59

107
CGAAATAAACAATGCTG CTGITG CTGITG CTGGTG CTGTTG CTGGTG CTGCTAAGAGGSG: 121
CGAAATAAACAATGCTG CTGITG CTGITG CTGGTG CTGTTG CTGGTG CTGCTAAGAGGSG: 121
CGAAATAAACAATGCTG CTGITG CTGITG CTGGTG ------ ------ TTGCTAAGAGGGG: 109
CGAAATAAACAATGCTG CTGITG CTGITG CTGGIG -----=- ------ ITGCTAAGAGGGG: 109

ACTATOGTGCCAATGTAGOCGAACCCAGCAAT GGTAAAGGT TATGAC : 166
ACTATOGTGOCAATGTAGOOGAACCCAGCAAT GGTAAAGGT TATGAC : 166
ACTATOGTGOCAATGTAGOOGAACCCAGCAAT GGTAAAGGT TATGAC : 154
ACTATOGTGOCAATGTAGOOGAACCCAGCAAT GGTAAAGGTTATGAC : 154
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A model of genomic relationship of Brassica species

B. rapa B. napus B. oleracea
AA AACC CC
2n=20 2n=38 2n=18
B. juncea AABB BBCC B. carinata
20=36 2n=34
B. nigra BB
2n=16

Microsatellite spectra of Brassica species and cultivars

AACC AA AABB BB BBCC CC
B. napus B. rapa B. juncea B. nigra B. carinata  B. oleracea
A A A % A
7 N TYe oY ] NG N A
bp 1 234 5 678 910111213 14 1516 171819 20 21 2223 242526 27 2829 303132 33 3435 363738 39
A T ———— —— ]
10| —=mEEEE— = = —————— o —— ——— ——— —
B 150(— ) —— =
N = W S —_— ==
100 |
200 - = = ] e |

A - primers Nal0-D09; B - primers O112-A02; C - primers Nal2-A02.

1, 39 — Size standards 50-500 bp; Sinapis alba.: 2; B. napus.: 3 - B1-02, 4 - VikRos, 5 - Hanna, 6 - Ural, 7 - B10-02 8 - B14-02 (VNII
Kormov); B.rapa: 9 - 114, 10 - 107, 11 - 350, 12 — 548557 (VIR), 13 - CGN06832, 14 - CGNO06818; B. juncea: 15 - 4588, 16 - 4594
(VIR), 17- CGNO06615, 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 -
CGNO04025, 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.
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“Genetic passports” of Brassica species

Bec ot e = ke i e e e

AABBCC | | |

ol A |

wnce ||| | || |

BB

AABB | |

a | |
see | EE P T
8 9 10

1 2 3 4 5 6 7

Primers: 1 - Nal0-D09, 2 - Nal2-A02, 3 - Ra2-E12, 4 - Ni2-F02, 5 - Ni3-G04b, 6 - O112-A04, 7 - BRMS-042, 8 - BRMS-
046, 9 - BRMS-050, 10 - BN83B1.

Primers for genotyping of Brassica species

Genome- Number of

Length range of PCR- i
gth rang Repeat unit specificity observed alleles

No Locus Primer sequence Tm,°C
fragments, bp

F-AAGAACGTCAAGATCCTCTGC
1 Nal0-D09 R-ACCACCACGGTAGTAGAGCG 49 150-170 (GT)a ABC 6
F-AGCCTTGTTGCTTTTCAACG
2 Al R-AGTGAATCGATGATCTCGCC 53 folals (€Da ABC 16
F-CGTTCTCACCTCCGATAAGC
R-TCCGATGTAGAATCAGCAGC
3 F-CGCTGCAATTATACGAAAGC
. Wi A R-CCTCATGCTCTCCAAAGACC 49 GG (GGC: ABC 14
F-ACATTCTTGGATCTTGATTCG
R-AAAGGTCAAGTCCTTCCTTCG
7 F-TGCAACGAAAAAGGATCAGC
S NP 0 R-TGCTAATTGAGCAATAGTGATTCC 49 oAl (€Dn BC 8
F-ATACTCGGGATAGGTGTGCG
R-CATGTGGCAATCCTACATTTAC
F-TGGGTAAGTAACTGTGGTGGC
R-AGAGTTCGCATACTCTGGAGC
F-TGTCAGTGTGTCCACTTCGC

2 petng R-AAGAGAAACCCAATAAAGTARACC 55 Tl (GAR ABC 10

F-TGGTGGCTTGAGATTAGTTC

3 Nal2-F12 55 170-190 (CCG)a ABC 8

5 Ni2-C12 49 112-150 (GA) AC 6

i Ni3-G04B 55 80-140 (AG) ABC 15

8 Ol12-A04 55 110-150 (CTa ABC 8

10 | BRMS006 | o - ~;oGaAAGCOTAATGAARAG 51 140-175 (GAQ ABC 5
L B RMS36E | 55 125165 (CAm(GA), A 7
12 RS [ 48 81-136 (AAT)(CT)u(T)(CT). ABC 8
R e e 55 205235 (GAW(CT), A 8
14 BRMS-043 F-GCGATGTTTTTTCTTCAGTGTC 48 280-320 AW (GT)n A 4

R-TTAATCCCTACCCACAATTTCC
F-TTGGCCTTGCTATTACGAGCTG

15, |[SBRMS046/ |, o o - o A RAGOCTAATT TTCAC 48 125270 (GAX(CA)n(GA), ABC 19
F-AACTTTGCTTCCACTGATTTTT

16 | BRMS050 | & v mmaaCGOTARATCCATAT 48 162-178 (AAT)(TC)n(TTC), AB 9
F-CTTTGTGTGGACTTTTAGAACTTTA

Y BN6A2 | r-cecacerTrTeccceaceTe 55 020 (GAT: e 6

18 BN83B1 F-GCCTTTCTTCACAACTGATAGCTAA 48 170-230 (GA)n(AAG), ABC 10

R-TCAGGTGCCTCGTTGAGTTC
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Dendrogram of Brassica species and cultivars
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Identification of Bni6628 and Bni6635 forms

BB BBCC CcC

B. nigra B. carinata B. oleracea
1 23456789101112131415161718 1920 ;’go
e 1 100
Primers: A - Ni3-G04b, B - Nal2-A02,
= C -Nal0-D09, D - Ni2-F02.
Bog T B. nigra: 2 - Bni6618; 3- Bni6619; 4 - Bni6620;
5 - Bni6628; 6 - Bni6634; 7 - Bni6635;
_—__=—— = i — 200 B. carinata: 8 - Bc3946; 9 - Bc3950; 10 - Bc3952;
R N S S o R A NS (6 11 - Bc3976; 12 - Bc4025; 13 - Bc4035;
CaYy —— - B. oleracea: botrytis: 14 - Bob699;
S S o s 150 costata: 15 - Boc2218; gemmifera: 16 - Bog6998;
C 200 capitata: 17 - Bocal92; 18 - Boca2432;
19 - Boca7022.
C ————eee— ——— = e 1, 20 — Size standards 50-500 bp
e W — —— e e e —— 150
100
- — 150
I RS R
— = 100
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Sequences of C-genome specific fragments for B. nigra: Bni6628 u Bni6635, B.
carinata and B. oleracea

Bni6628-160 AGCCTTGT TGCTTTTCAACGTCACACTGTATTCACCT TAAAACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA @ 82
Bni6635-160 AGCCTTGTTGCTTTTCAACGTCACACTGTATTCACCTTAATACCGCCATTACACT TTCCTCTTTCCCAAGAAAAAATCAA © 82
BBCC-Bc3950-160 AGCCTTGTTGCTTTTCAACGT CACACTGTATTCACCTTAAAACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA © 82
CC-Bocal92-160 AGCCTTGITGCTTTTCAACGT CACACTGTATTCACCTTAAAACCGCCATTACACTTTCCTCTTTCCCAAGAAAAAATCAA © 82

Bni6628-160 ACCATCT CGCT CT CT CTGOGATTGATGATGAT GGCGECGCAAGT GGAGATCGT GGACAACGECGAGATCATCGATTCACT 160
Bni6635-160 ACCATCT CGCT CT CT CTGOGATTGATGATGATGGCGGCGCAAGT GGAGAT CGT GGACAACGECGAGATCATCGATTCACT @ 160
BBCC-Bc3950-160 ACCATCT CGCT CT CT CTGCGATTGATGATGATGGCGECGCAAGT GGAGAT CGT GGACAACGGCGAGATCATCGATTCACT : 160
CC-Bocal92-160 ACCATCT CGCT CT CT CTGOGATTGATGATGATGGCGGCGCAAGT GGAGAT CGTGGACAACGGCGAGATCATCGATTCACT @ 160

B Bni6628-169 TGCAACGAAAAAGGATCAGCGAGAGATCATGAT TGTGATGGT AATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGICT : 84
Bni6635-169 TGCAACGAAAAAGGAT CAGCGAGAGATCATGAT TGTGATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGICT : 84
BBCC-Bc3950-169  TGCAACGAAAAAGGAT CAGCGAGAGAT CAT GAT TGT GATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGTCT : 84
CC-B0g6998-169 TGCAACGAAAAAGGAT CAGCGAGAGATCATGAT TGT GATGGTAATACCAGAAACAGAAAGCACTGGTATCATCATTTTCAGICT : 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

Primers: A - Nal2-A02, B - Ni2-F02.

Introgression of A-, B- u C-specific fragments into thetraploid genomes
B. juncea AABB, B. carinata BBCC and B. napus AACC

QO - I--] Q
®)] --I--] Q
O "=y ol e e R (©)
V. < < < mm@mmMmQ
LRV, o e (e R OO (|
250 bp
B-212
-—
- +— B-210
LI B-208
- ] == 200 bp
AT 6=y
A-172 —| ——
A-168 —| o
C-160 —>| m=u— —— —(C-160
150 bp

Locus Nal2-A02.
1, 11 — Size standards 50-500 bp. 2, 10 - B. oleracea capitata Bocal92, 3 - B. napus Vikros,
4 - B. rapa 350, B. juncea: 5 - 4594, 6 - 7154, B. nigra: 7 - 6620, 8 - 6634, 9 - B. carinata 3950.
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Genome

BB-212
BB-210
BBCC-210
BB-208
BB-208
BBCC-208

BB-212
BB-210
BBCC-210
BB-208
BB-208
BBCC-208

Genome

-176
-172
BB-172
CC-172
-168

-176
-172
BB-172
CC-172
-168

Genome

CC-160
CC-160
BBCC-160

CC-160
CC-160
BBCC-160

Sequences of A-, B- and C-specific fragments
Locus Nal2-A02

: Ax, (CT)m, (GAT)

[ ——
AGCCTTGTTGCTTTTCAACGTCACACT- - ATAACT GTATTCACCT TAAAACCGCCAT [GAAACCT TCTTTTTACCCACACTTTTTCCTCT T TCOCAAGG
AGCCTTGTTGCTTTTCAACGT CACACT- - ATAACT GTATTCACCT TAAAACCGCCAT [GAAACCTTCTTTTTACCCACACT TTTTCCTCTT TCOCAAGG
AGCCTTGTTGCTTTTCAACGTCACACT- - ATAACT GTATTCACCT TAAAACCGCCAT [GAAACCTTCTTTTTACCCACACT TTTTCCTCT T TCOCAAGGE
AGCCTTGTTGCTTTTCAACGTCACACT- - ATAACTGTATTCACTTTAAAACCGCCAT [GAAACCT TCTTTTTACCCACACTTTTTCCTCTTTCOCAAGG
AGCCTTGTTGCTTTTCAACGT CACACT- - ATAACT GTATTCACT T TAAAACCGCCAT [GAAACCTTCTTTTTACCCACACTTTTTCCTCTTTCOCAAGG
AGCCTTGTTGCTTTTCAACGTCACACT- - ATAACT GTATTCACCT YAAAACCGCCAT [GAAGCCTTCT TTTTACCCACACTTTTTCCTCTTTCOCAAGG

GAAACCGTCTCTCTCTCTCTCTCTCTCTCTCTCT GOGAT GATGATGAT GAT GATGGOGGCGGAGCAAGT CGAGACT GT GGACAACGGCGAGATCATCGATTCACT
GAAACCGTCTCTCTCTCTCTCTCTCTCTCTCT- - GOGATGATGATGAT GATGATGGEOGECCEGAGCAAGT CGAGACCGT GGACAACGECGAGATCATCGATTCACT
GAAACCGTCTCTCTCTCTCTCTCTCTCTCTCT- - GOGATGATGATGAT GATGATGGOGECGGAGCAAGT CGAGACCGT GGACAACGGCGAGATCATCGATTCACT
GAAACCGTCTCTCTCTCTCTCTCTCTCTCT- - - - GOGATGATGATGAT GATGATGGEOGECCGAGCAAGT CGAGACCGT GGACAACGECGAGATCATCGATTCACT
GAAACCGTCTCTCTCTCTCTCTCTCTCTCT- - - - GOGATGATGATGAT GATGATGGOGECGGAGCAAGT CGAGACCGT GGACAACGGCGAGATCATCGATTCACT
GAAACCGTCTCTCTCTCTCTCTCTCTCTCT- - - - GOGATGATGATGAT GATGATGGOGECCEGAGCAAGT CGAGACCGT GGACAACGECGAGATCATCGATTCACT

—

AGCCTTGTTGCTTTTCAACGT CACACT CTATAACT GTATTCACCT TAAAACCGCCA
AGCCTTGTTGCTTTTCAACGT CACACTCTATAACT GTATTCACCT TAAAACCGCCATT
AGCCTTGTTGCTTTTCAACGT CACACTCTATAACT GTATTCACCTTAAAACCGCCAT
TTCCTTGTTGCTTTTCAACGT CACACTCTATAACT GTATTCACCTTAAAACCGOCATT
AAGCTTGTTGCTTTTCAACGT CACACT CTATAACT GTAT TCACCT TAAAACCGCCA

ACACTT- - TCCTCTTTCCCAAG
ACACTT- - TCCTCTTTCCCAAG
ACACTT- - TCCTCTTTCCCAAG
ACACTT- - TCCTCTTTCCCAAG
ACACTT- - TCCTCTTTCCCAAG

CAAACCATCTCTCTCTCTCTCCCTCTCT- - - - - - GOGAT- - TGATGATGATG - - - - - GOGGEOGCAAGT GGAGATCGT GGACAACGGCGAGAT CATCGATTCACT
- GOGAT- - TGATGATGATG - - GOGEOGCAAGT GGAGAT CGT GGACAACGGCGAGATCATCGATTCACT
- GOGAT- - TGATGATGATG - - GOGEOGCAAGT GGAGAT CGT GGACAACGGECGAGATCATCGATTCACT
- GOGAT- - TGATGATGATG - - GOGEOGCAAGT GGAGATCGT GGACAACGGCGAGATCATCGATTCACT
GOGEOGCAAGT GGAGAT CGT GGACAACGECGAGAT CATCGATTCACT

CAAACCATCTCTCTCTCTCT- - - - - -
C

ACCCTTGTTGCTTTTCAACGTCA- - -

AGCCTTGTTGCTTTTCAACGTCA- - -

GOGGEOGCAAGT GGAGAT CGT GGACAACGGCGAGATCATCGATTCACT
GOGEOGCAAGT GGAGAT CGT GGACAACGGECGAGATCATCGATTCACT
GOGGEOGCAAGT GGAGATCGT GGACAACGGCGAGAT CATCGATTCACT

CAAACCATCTCGCTCTCTCT- - - - - -

CAAACCATCTCGCTCTCTCT- - - - - -

107
107
107
107
107
107

212
210
210
208
208
208

85
85
85
85
85

176
172
172
172
168

82
82
82

160
160
160

B. nigra: 5 - Bni6628, 6 - Bni6620, 7 - Bni6634, B. oleracea: 8 -Bob699, 9 - Boc2218, 10 - Bocal92,
B. juncea: 11 - Bj4588, 12 - Bj4594, 13 - Bj7154, B. napus: 14 - Bnal-02, 15 - Vikros, 16 - Khanna,

SCAR-marker of Brassica genome B

AA BB CC AABB AACC BBCC
B.rapa  B.nigra B.oleracea B.juncea B.napus B.carinata
1

L1 I 1 LN L] 1
S 6 7 8 910 1112 13 141516 1718 19 2021 22

I
1% 25 SR

1,22 — pUCI18/Mspl marker, B. rapa: 2 - Br114, 3 - Br107, 4 - Br350,

B. carinata: 17 - Bc3950, 18 - Bc4035, 19 - Bc4530, 20 - B. xcomposita. 21 — negaive control.
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Distinctness of oil-seed rape (B. napus ) crops

L 4208 ks 1560 7, 800 91 011 121351485

I A —{ 200 bp
— —| 150 bp
B |— — 150 bp
- | 100bp

(&
—_ —t 150 bp
iD) s =+ 300 bp
SS—TT —— ===l

E
_ijjj===E=:EE_ 150 bp
F | = 200 bp
- — 150 bp

I —Microsatellite spectra of oil-seed rape crops. Primers:

I

Rythm
Forum
Nel
Argument
Vizit
Ratnik
Topaz
Lira
Fregat
Hanna
Madrigal
Rubezh
Evvin

S. alba

Argument (SS-150-87xGlobal’),
Vizit (Global’xMoneta),
Ratnik ((Global’xSS-150-87)x(SS-150-87xGlobal’))

A —Nal2-A02, B-0l12-A04, C - BRMS-036, D - BRMS-043, E - Nal0-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
II — Dendrogram of oil-seed rape crops.

—Ne 1, 14 — Hanna.

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

oM SKM
i el
1 & 52 - 3 < TSUSORE G/ 85 | 19 < RIOTSIHEE]D)
—- === 200 bp
A I A0 O — 180
—_— I e e— — 174
[—— e l— 166
162 — e e e e m— —
= === 150 bp

1, 12 — Size standards 50-500 bp.

Locus BRMS-050.

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 xSensudzi 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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