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sl slas DNA 5y 6l eslinals s go lap 31 TIR jolatl gl S5T-) o
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Table 1. Specific TIR primers, enzymes used for cutting DNA, number of

polymorphic bands, number of reliable sequences and number of reliable sequences
that exhibited significant similarity with RGAs or known resistance genes

ESERE Sy sl e SN
Jlas! S5 e
Primer Primer sequence AT (°C) Enzyme Polymorp Reliable  #RGA
hic bands  sequences
TIR300F nTAGTrAAGAyATGGAATGC 55 Alul, Msel, Rsal, Haelll, 109 65 47
Taql
TIR300Fc TAGTrAAGATYyATGGAATGC 55 Alul, Msel, Rsal, Haelll, 63 40 33
A Taql
TIR270F TATGCTACrTCd AGnTGGTGC 55 Alul, Msel, Rsal, Haelll; - - -
Taql
NST9256 ATGGCATCTTCTTCTTCTTCT 55 Alul, Msel, Rsal, Haelll, 94 48 29
TT Taql
POTIR3R CTTCACTAnTTCATyCAAGCA 55 Alul, Msel, Rsal, Haelll, 87 38 22
CcC Taql
TIR wcF AGAATTAyrCiACrTCiAGITGG 52 Alul, Msel, Rsal, Haelll 101 51 29
TG
TIR wcR ATCTTyACTAVITCATTCAdrC 39 Alul, Msel, Rsal, Haelll - - -
ACCA
Total 454 242 160

Aals Ol et antlis aslie o5 L LRGA U (gls jre alis oS ams sla JI 55 slis :#RGA

#RGA: Number of reliable sequences that exhibited significant similarity with RGAs or known resistance genes.
AT: Annealing Temperatures.
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Fig. 1. The banding pattern of some individuals of the population using combination
of Tagl enzyme and TIR300F primer on Li-Cor gel. Arrows indicate the positions of
polymorphic bands that were detected among genotypes. Three wells from left side
indicate ladder, RH parent and SH parent, respectively and other wells are related to
46 individuals from population.
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LgLanJL;",.} oddatlis Cwglie Gla0S L b cae (655 sen S1ls GLLRGA =Y Jgu

300F & goas slatl 4 TIRWCF 3 POTIR3R NST9256 TIR300Fc TIR300F

Lledls ool QLL.: wcF 9 3R 9256 300Fc

Table 2. The RGAs having significant homology with known resistance genes.
TIR300F, TIR300Fc, NST9256, POTIR3R and TIRwcF markers are showed as 300F,
300Fc, 9256, 3R and wcF, respectively

Sl ot eSS Spen sl Jg s $lack il s ks o B
Locus Bin Primer/Enzyme Homologue accession number Score (bits) & E value

(Interval)

RHI.1 7-22 3RA3, 300FHI11, gbl]AAW28561.2] TMV resistance protein 49.7-110 (2e-14 to le-47)
300FT11, 9256A12, gblAAR21295.1| bacterial spot disease resistance protein 4 107-111 (3e-22 to 5e-48)
wcFMS, weFR23, emb|CAA08798.1| NL27 66.6-117 (3e-19 to Se-51)
wcFH13, weFM7 emb|CAA08797.1| NL25 80.5-129 (5e-14 to 3e-54)

TIR-NBS-LRR type disease resistance protein

RHI1.1 19-22 wcFR41 refINP_195050.3|1-phosphatidylinositol-4-phosphate 5-kinase 74.3 (3e-12)

RH2.1 2 wcFH17 gb|EEF42975.1| leucine-rich repeat-containing protein 90.9(4e-17)

RH2.2 69-71 300FR24 emb|CAA08798.1| NL27 [Solanum tuberosum] 87.8 (3e-16)

RH4.1 33-39 3RR6 gb]AAW28561.2] TMV resistance protein 110 (1e-47)

RH4.2 78 3RTS8 gblJAAN76362.1| serpin-like protein 102 (9e-21)

RHS.1 17 300FR22 gb]AAW28561.2] TMV resistance protein N 87.8 (3e-16)

RH6.1 11-29 3RA4,3RR11, 300FM19 emb|CAA08798.1| NL27 [Solanum tuberosum] 94.7 (2e-18)

emb|CAA08797.1| NL25 [Solanum tuberosum] 86.7 (7e-16)
TIR-NBS-LRR type disease resistance protein

RH6.2 59-61 300FcH12, 300FcH14 gb]JAAW28561.2] TMYV resistance protein N 78.6-81.6 (2e-21 to 3e-22)

RH7.1 68-71 300FA20,300FM13 gbl]AAW28561.2] TMV resistance protein N 61.6 (2¢-08)

RH9.1 81-84 300FM22 gbl]AAG41892.1|AF279456 1 sesquiterpene synthase 2 65.1 (4e-13)

RHII.1 1-10  300FcM1,9256M28,9256M29,9256M30,9256M31,300FA10,300FA12, gbl]AAW28561.2] TMV 110-210 (1e-47 to 9e-53)

300FA17,300FcH7, 300FcM10, 300fcR15, 300fcR2, 300fcR3, resistance protein

300fcR6, 300FM 16, 300FM21,300FM4, 300FR25, 300FR5, 300FR6, gblAAR21295.1| bacterial spot ~ 111-205 (4e-51 to 5¢-48)
3RH14, 300FR8, 300FT12, 300FT15, 300FT8, 3RH20, 3RR7, 3RT14, disease resistance protein 4

9256A11, 9256A9, 9256M26,9256R22, 9256T10, 300FcH11, emb|CAA08798.1] NL27 117-204 (2e-52 to 5e-51)
300FcM11, 300FT10, 3RH18, 3RT11, 9256M25;300FA16,300FcM13, emb|CAA08797.1] NL25 129 (3e-54)

300FcM4, 300FcM5, 300FcM6, 300FcM8, 300fcR 10, 300FM10, TIR-NBS-LRR type disease

300FM24, 300FT4, 300FT9, 3RH30, 300fcR8, weFR42, wcFM9, resistance protein

wcFM26, wcFR19, wcFR32, wcFR47, wcFM6, weFH8

RHI1.2 33 wcFR39 emb|CAA08798.1] NL27 85.5 (4e-26)

RHI1.3 57-64 300FcM7, 300FM17 gb|]AAW28561.2] TMV resistance protein N 54.3-62.8 (1e-11 to 9e-10)

SH1.1 10-16 wcFH14, weFM8, wcFR23 emb|CAA08798.1| NL27 66.6 (3e-19)

dbjlBAD12594.1| N 84.7-129 (2e-15 to 7e-29)
gblAAR21295.1| N protein 73.2-103 (7e-12 to5e-21)

SH1.2 24 300FH12, 300FM9, 300FT3, gbJAAW28561.2] TMV resistance protein 102-210 (9e-21 to 9e-53)

3RH6, 9256H5 2blAAR21295.1| bacterial spot disease resistance protein 4 107-205 (3e-22 to 4e-51)
emb|CAA08798.1| NL27 92.0-204 (2¢-17 to 5e-51)
emb|CAA08797.1| NL25 80.5-129 (5e-14 to 3e-54)
TIR-NBS-LRR type disease resistance protein

SH1.3 86-93 9256TS5, 9256A7, 9256H3 dbj|BAF48803.1] wound-responsive AP2 like factor 1 38.5-96.3 (0.21 to 1e-18)

300fcR4 gb|EEF30896.1| Potassium transporter 95.5 (2e-19)

SH2.1 97 300FR24 emb|CAA08798.1] NL27 87.8 (3e-16)

SH6.1 4-5 300FH6, 300fcR14, 300FM20, 3RH17 gb|]AAW28561.2] TMV resistance protein N 42.4-111 (4e-06 to 3e-23)

SH6.2 30-34 wcFR22 emb|CAA08798.1| NL27 112 (9e-24)

dbj|BAD12594.1| N 101 (3e-20)

SH6.3 50-52 300FcH12,300FcH14 gbJAAW28561.2] TMV resistance protein N 81.6 (3e-22)

SH7.1 70-75 300FcAS, 300FM14 gb|]AAW28561.2] TMV resistance protein N 61.6 (2e-08)

wcFH15, weFR38 ref[NP_195050.3|1-phosphatidylinositol-4-phosphate 5-kinase 74.3 (3e-12)

SH8.1 6-12 9256R17 dbj|BAF36717.1] S locus F-box protein 41.6 (0.026)

SHS8.2 19-24 300FcHS8 gblAAR21295.1| bacterial spot disease resistance protein 4 145 (2e-63)

gb]AAW28561.2] TMV resistance protein N 138 (3e-63)

SH8.3 65-68 9256H10 reflXP_002273095.1] hypothetical protein 114 (2¢-24)

SHO.1 15-18 3RTI12 gb]AAW28561.2] TMYV resistance protein 210 (9e-53)

19-22 9256M19 gblAAR21295.1| bacterial spot disease resistance protein 4 205 (4e-51)
emb|CAA08798.1| NL27 204 (5e-51)
emb|CAA08797.1] NL25 129 (3e-54)

SH9.2 70 wcFA4, weFH12 dbj|BAD12594.1| N protein 58.2-69.3 ( 1e-10 to3e-07)

71-81 300FM22 gbl]AAG41892.1|AF279456_1 sesquiterpene synthase 2 65.1 (4e-13)
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Table 2. Continued Y Jgds dals|
SH11.1 5-28  300FcHS5, 300FcH6, 9256R23, 300FcH3, 300FcM12, 3RT11, wcFR42, 2b/AAW28561.2] TMV 110-210 (1e-47 to 9e-
300FcM14,300fcR13,300fcR17, 300fcR5, 300fcR7, 3RT7, 300FH2, resistance protein 53)
300FH9,300FM 18, 300FM25, 300FR14, 300FR15, 300FR16, 3RT13, gblAAR21295.1| bacterial spot
300FR18, 300FR23, 300FR27, 300FT7, 3RA6,3RH19, 3RR8, 3RT10, disease resistance protein 4 111-205 (5¢-48 to 4e-
3RTI15, 9256H12, 9256H2, 9256M22, 9256M17, 3RH18, 9256M 18, emb|CAA08798.1| NL27 51)
9256M24, 9256M27, 9256T7, 300FcM1, 9256M28, 9256M29, 300fcR15,  emb|CAA08797.1] NL25
300fcR6, 300FR25,300FcM 11, 300FT10, 9256M25, 300FA16, 300FcM4,  TIR-NBS-LRR type disease 112-204 (2e-52 to 9e-
300FcM8, 300fcR10, 300FM10, 9256H2, wcFH6, weFM24, wcFH7, resistance protein 24)
wcFM20, weFR24, weFR27, weFR37, weFM6, weFR39, 129-134 (3e-30 to 3e-
54)
SH11.2 58 wcFM9 gbl]AAW28561.2] TMV resistance protein N, putative 134 (3e-30)
SH11.3 64 wcFM26 emb|CAA08797.1| NL25 129 (9¢-29)
emb|CAA08798.1]| NL27 102 (9e-21)
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Fig. 3. Phylogenetic relationships. among sequences of TIR markers at nucleotide
level. Contigs derived from. SeqMan program of DNAstar software. Nucleotide
sequences of TIR .domain of NL25 and NL27 genes entered in the analysis.
Phylogenetic relationships were derived by MegAlign program of DNAstar software
based on Neighbor-joining method and single sequences were deleted. Percent of
accuracy in bootstrap analysis for 1000 cycles are indicated at each branch point.
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