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Table 1. Cultivars of apple, pear and quince trees used for isolation of PR gene families

—

Species $8 Foreign cultivars o= ¢l,l Foreign cultivars ok bl
Malus xdomestica . Golab Kohanz 5 ¥ Gala N
Shafi Abadi @3bT wit Red Delicious Fads 2,
Morabbaei <t Golden Delicious Fads oS
Pyrus communis o Dargazi 5> Fuji P
Beyrouti &9 Spadona Ugsla!
Shah Miveh o502 Louise Bonne 0558
Khooj zs#~ Coscia Ls S
Pyrus salicifolia a4y 68 , 5 Wild species s aS
Cydonia oblonga " ASP1
ASP2
AS2
PH2
KVD2
KVD3
Sahel Borje Moghavem(SBM) polis 7 Jlo
Khosro(KH) I
Moghavem2(MV?2) ¥ el
Torsh 5P
Quince A T s sS
Quince Adams T i S
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Table 2. Nucleotide sequences of designed primers for isolation of PR genes

STl S5 3 s 485 iy ST gy
Primer name Primer 5'—3" nucleutid sequence Primer type
PR1a-F GCTCAGTCCTTATCCAATCC Specific
PR1a-R GAGTGGTTGTTGATTCTTCC Specific
PR3-Chl-F CAAATGGGCTGTGTTGTAGC Specific
PR3-Chl-R CAGTACCTTCTGTAGAACCC Specific
PR3-Ch2-F CTGCTTTTCTCAATGGCAGC Specific
PR3-Ch2-R CCTCAAGAAGACGAAGACGA Specific
PR3-Ch3-F GCAACTCAGGCAACTACCAG Specific
PR3-Ch3-R GCTGTCCTTAATGGATGCAC Specific
PR3-Ch4-F GTGACATGAGCAGAGTACG Specific
PR3-Ch4-R CAGGTGAGATTGTCACCAGG Specific
PR3-Ch5-F CTCATCCACCTCAACTTCTC Specific
PR3-Ch5-R CCATTGGAGATGCTCTTAGC Specific
PRS5-F GAACTAGCAWCCAAAGCTAGC Semi-Specific
PR5-R CACTGCAGGTAAATGTGCTG Specific
PRS8-F CTAGCAGAAGCTTGCAACTCG Specific
PR8-R GCTGTCCTTAATGGATGCAC Specific

S5 oks ST Szl 55 50 Slakad Jsb 5 b ST eds (g5laaigs (Ti) Jlas! slas =¥ J sl
ek~ PR

Table 3. Optimimized annealing temperature (T,,) of primers and previsted fragment length of
various PR genes

Ojeb Jlasl sles Sl 3 4o ankss J b ol iS5 askss J b

Gene name Annealing temperature Prevested fragment length  Amplified fragment length
PRla 56°c 467bp 467bp (Apple, Pear, Quince)
PR3-Chl 60°c 796bp 796bp (Apple, Pear, Quince)
PR3-Ch2 58°% 953bp 953bp (Apple)
PR3-Ch3 59°c 759bp 759bp (Apple, Pear, Quince)
PR3-Ch4 56°c 867bp 867bp (Apple, Pear)
PR3-Ch5 58 1163bp 1163bp (Apple, Pear, Quince)
PRS 58°¢ 541bp 541bp (Apple, Pear, Quince)
PRS 61° 771bp 771bp (Apple, Pear, Quince)

Yo¥
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Table 4. Comparison of diversity percentage (point mutation) in sequence of PR genes among tested pome species

o
Species

M. xdomestica
P. communis
C. oblonga

M. xdomestica
P. communis
C. oblonga

M. xdomestica
P. communis
C. oblonga

M. xdomestica
P. communis
C. oblonga

PR1a

PR3-Chl
Malus xdomestica  Pyrus communis Cydonia oblonga Pyrus salicifolia ~ Malus Xdomestica  Pyrus communis  Cydonia oblonga  Pyrus salicifolia
1.68 3.21 2.70 - - 5.15 3.51 5.65
- 4.49 - - 2.63 1.00
1.92 - - 2.63
PR3-Ch2 PR3-Ch3
Malus xdomestica  Pyrus communis Cydonia oblonga Pyrus salicifolia  Malus Xdomestica  Pyrus communis  Cydonia oblonga  Pyrus salicifolia
- - - - - 4.34 421 -
- - - - 5.13 -
- - 1.44 -
PR3-Ch4 PR3-Ch5
Malus xdomestica  Pyrus communis Cydonia oblonga Pyrus salicifolia ~ Malus xdomestica  Pyrus communis  Cydonia oblonga  Pyrus salicifolia
1.96 1.38 - - - 1.89 3.35 -
- - - - 3.09 -
- - 1.11 -
PR5 PR8
Malus xdomestica ~ Pyrus communis Cydonia oblonga Pyrus salicifolia ~ Malus Xdomestica ~ Pyrus communis  Cydonia oblonga  Pyrus salicifolia
0 14.6 5.17 1.29 0 8.56 23.08 -
- 17.37 13.49 - 24.25 -
0 4.25 2.59 -

Yoo
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Table 5. Isolated genes and deposited sequences of PR genes in data bank

03l S8 el G558 ph gl NCBL> s o)l S5 S ns
Gene name Species name Cultivar and genotype name NCBI accession number Feature sequence
C. oblonga ASPI1, PH2 JQ794874, Q917106
PRIa P. communis Shah Miveh JQ965001 Partial cds
M. domestica Golab Kohanz, Red Delicious JN384017, 1Q965002
C. oblonga KVD3 KC619534
PR3-Chl P. communis Shah Miveh, Pyrus salicifolia KC619532, KC619533 Partial cds
M. domestica Shafi Abadi KC619531
PR3-Ch2 M. domestica Shafi Abadi KC778403 Partial cds
C. oblonga AS2,KVD3 JQ965008, JQ965009
PR3-Ch3 P. communis Shah Miveh JQ965010 Partial cds
M. domestica Morabbaei JQ965011
P. communis Shah Miveh JX566895
PR3-Ch4 M. domestica Golab Kohanz, Shafi Abadi, JX566896, 1X566897, Partial cds
Golden Delicious JX566898
C. oblonga ASP2, PH2 JX524193,JX524194
PR3-Ch5 P. communis Louise Bonne JX524195 Partial cds
M. domestica Shafi Abadi JX524192

C. oblonga ASP2, Khosro

PRS P. communis Shah Miveh, Pyrus salicifolia
M. domestica Golab Kohanz, Shafi Abadi
C. oblonga ASP2, Khosro

PRS P. communis Shah Miveh

M. domestica Shafi Abadi, Morabbaei

JQ965004, JQ965007
JX104647, JQ965006
JQ965003, JQ965005
IX174172,JX174174
JX195719

IX174173, JX174175

Partial cds

Partial cds

LL alie 055 L L ¢SS (KVD3S) Olgans!
ol e S5 (S8 5 o 53 0l Zu
o 55 335305 (il sy am g L

Solwlas P. pyrifolia s M. hupehensis
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Malus x domestica*DQ318212

— [

Malus x domestica(Red Delicious)*JQ965002
Malus x domestica(Golab Kohanz)*JN384017

Pyrus pvrifolia*AF195236

—

Pyrus communis(shah miveh)*JQ965001

- Cydonia oblonga(ASP1)*JQ794874

Cydonia oblonga(PH2)*JQ917106

—

Vitis pseudoreticulata*GU269633
Beta wulgaris* AM932128
Tobacco*X06930

Nicotiana tabacum*X06361
Tobacco*X05959
Tobacco*X12485
Tobacco*X12737

Nicotiana tabacum*D90196

>Jj.a(=B)|j|L;:leglh&udal:fdbé;):PR]a Ojéﬁj&ﬂd‘u??k&—\ J.(.Z
)‘.)4.5‘.) 0 gR OLS-)J ng)j

Dlodd S a1 (5 S b a3 b Gaiow opl 53 0 ol Iy a0
Fig. 1. Cluster analysis of genetic diversity in PR/a gene in some plant species and
tested cultivars of pome fruits.

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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Fig. 2. Cluster analysis of genetic diversity in PR3-Chl gene in some plant species and
tested cultivars of pome fruits

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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Fig. 3. Cluster analysis of genetic diversity in PR3-Ch3 gene in some plant species and
tested cultivars of pome fruits

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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Fig. 4. Cluster analysis of genetic diversity in PR3-Ch4 gene in some plant species and
tested cultivars of pome fruits

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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Fig. 5. Cluster analysis of genetic diversity in PR3-Ch5 gene in some plant species and
tested cultivars of pome fruits

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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Fig. 6. Cluster analysis of genetic diversity in PR5 gene in some plant species and tested
cultivars of pome fruits

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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Fig. 7. Cluster analysis of genetic diversity in PR8 gene in some plant species and tested
cultivars of pome fruits

Sequenced genes in this resrach have been demonstrated in grayscale bacround
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