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Abstract

Introduction: Changes in the resistance to bacterial soft rot in potatoes can be linked to

the expression of pathogenesis-related (PR) genes. The aim of this study was to

investigate the relationship between the accumulation of PR genes and the induction of
resistance through infection of potato tuber cells with pathogenic bacteria at different
temperatures in order to effectively combat bacterial soft rot disease in potatoes.

Materials and Methods: Pectobacterium carotovorum 2A, Pectobacterium

atrosepticum 36A, and Dickeya dadantii ENA49 were used in this study. For bacterial

infection, the potato cultivars semi-resistant cultivar Scarab and susceptible cultivar

Vesnianka, were used. The factorial experiment with three replications was carried out

according to a completely randomized design. The relative level of mRNA copies of PR

genes was determined by RT-PCR using primers of these genes. The mean values were
compared according to the LSD test. Results: The experiments demonstrated the
induction of PR-3, PR-5t and PR-10 in potato tuber cells in response to infection with

P. carotovorum 2A, P. atrosepticum 36A and D. dadantii ENA49. It has been shown

that the degree of induction of resistance genes depends on the temperature and the

potato cultivar. Conclusion: It can be concluded that significant changes in potato
resistance to bacterial soft rot at temperatures of 28 and 33 ° C are associated with the
expression of these PR genes.
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Table 1. Characteristics of the primers used in this research

s askad ol N

c.(aT T . S Skl asw
Sl b ,55LEl g _ RO L
Primers Primer sequences okl At |.'. Primer
Annealing n;;i)zgcon source

StPR3f
PR-3- ATAAGCCATCATGCCACAACG
Potato StPR3r
GCAGTATTCGGACCCATCCC
StPR5tf
PR-5-Potato ATCTCCCGTCTCGCATTTGC
(Thaumatin)  StPR5tr
GGGCCAAACTTGGAACCTTAATG

Tratsiakova

56°C <110 bp 2011

Tratsiakova

60  <110bp 2011

LePR10f2

TATGAGTCAACAACAATTTCCC oC Tratsiakova
PR-10 LePR10r 60 <110 bp 2011

TGGACCACCTTCAACAAAGTTC

StEF1laf

TTGATGCTCTTGACCAGATTAACG oG _ Tratsiakova
EF-le SiEF102r 56 1100bp o019

ACGGGCACAGTTCCAATACC
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Fermentas)

Figure 1. PCR analysis of cDNA isolated and synthesized from the tuber disc of potato.
- Line 1 — negative control; Line 2,3 — the synthesized cDNA fragment of tuber disc of
potato with the PR-3; Line 4,5 — the synthesized cDNA fragment of tuber disc of potato
with the PR-5; Line 6,7 — the synthesized cDNA fragment of tuber disc of potato with
the PR-10; Line M — Molecular DNA weight markers (1 kb DNA ladder Mix,

Fermentas).

81



VWA ol 5 gl o) ol s Jlo P (ol Lo il
Plant Pathology Science Vol.10(1), 2021

Sl laed, cnjon sloosd 8l sla Jsbe ;o PR-10 4 PR-5t PR-3 slayy oba o
Sitle 333 S SL b (Gugdes 4255 TY 5 YA OA) Gilie slales o a5 ol 5
LS5 a0 bos ole mhaw Lawgie Jlade Vg ¥ Jghi [0 il s 5 dslore cdingy ol
s o)l 18, 55 PR3 55 sl 03 obe Sl o i Canl sl sols lis o lsbiul glas
w3 30 PR3 (5 ol olidl 3lasl mgradis a2 )0 VA (slos )0 (50uilsSTl L PC (5551 L (Sogl]
L o, T/ o8, ;0 PR-5E 5 Lo iz 205 o iol38) dals &y s oo o]l L o IS0l
Dy YL Bliany o8, 50 o1 Olo g 4 cons IR Gl g 058 oy Sl oo a3l
Sodsges b [Tty o3, sloss slasb (Sogll 1 15 PR3 ()5 sl Loy ol il (YL
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Table 2. Expression levels of genes PR-10, PR-5t, PR-3 in tuber discs, of potato
cultivar, Vesnianka (Relative value of mRNA copies), under temperatures of 18, 28 and

33 °C, infected with strains of Pc, Pa and Dd. For control was been used of tuber discs,
not infected with bacteria and incubated under temperatures of 18, 28 and 33 " ©*.

Infected with Infected with Infected with

Control Pc 2A Pa 36A Dd ENA49

Gene
18°C  28°C 33 18°C 28°C 33C 18°¢ 28°C 33 18°¢ 28°C 33°C

PR-3 227 105 55 520a 49.5ab 10.6bc 104.0a 99.0ac 78.8c 279a 10.8ab 11.3c

PR-5t 0.01 11 7.2 05a 03ab 9.8b l6a 04ac 26ab 04a 02ab 37c

PR-10 512 405 11 1009a 27ab 10ac 116b 05ab 46bc 844a 08ac 4.0ab

LSD (505 ;0 aoyo i v ;0 o)l g S (S i B> SO il slo Sl

IVPRY
*Means followed by the same letter in the columns are not significantly different
according to LSD test (p<0.05)
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Table 3. Expression levels of genes PR-10, PR-5t, PR-3 in tuber discs, of potato
cultivar, Scarb(Relative value of mMRNA copies), under temperatures of 18, 28 and 33 °
€, infected with strains of Pc, Pa and Dd. For control was been used of tuber discs, not
infected with bacteria and incubated under temperatures of 18, 28 and 33 ° ©*,

Control Infected with Pc 2A Infected with Pa 36A Infected with Dd ENA49

Gene
18°C  28°¢  33C 18°C 28°C 33°¢ 18°¢ 28°C 33°C 18 28°C 33°C

PR-3 9.7 3305 435 389ab 53ab 4.8ac 299a 54.2ab 21.9ac 3.2b 36.8ab 32.4bc

PR-5t 1.1 55 192 3.7a l4ac 109b 3.7a 25ab 355c 1.0a 29.9ab  39.5c
PR-10 2.50 2.5 2,1 28b 0.03bc 0.lab 10.6a 0.3ab 0.2ac 2.0b 0.03ab 11.7ab

R el ¢ SBT3 STV RE ) LES P SLE P RE JEE IR LRCERPI B O S S DO e

IRVPRY

s Means followed by the same letter in the columns are not significantly different
according to LSD test (p<0.05).
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e a0 YA oo SL ol b, slp angn sloo o ooliiwl g ol Ll o, &l
ol ok 5o wamdis 4> 0 VA 9 VY slales jo aS ol lis guasd ol Lol 0gs 00l puss
B9 sy ol late i aigs sleo 31 ml o YU jlade (o 1) e ol 4 0l e g 2SL
A (Gt Caoglie dz )0 ST aS ol oolo lis (Y 9 ¥ sl Jguz) ol pesd 5 (5 S o3l
&5 ppbilon il a23ls bL3) PR sloss ol b & wlsioe ol 5SL o (S 5 bow
Masuda et al. ) Phytophthora infestans z,18 b ,sSde (sla susjam Sogdl J1 0 cdl> 0

el 00ls & 5.5 (Pasalari and Evtushenkov 2016) ooy VEraz 43, g, 5 5 (2001

83



VWA ol 5 gl o) ol s Jlo P (ol Lo il
Plant Pathology Science Vol.10(1), 2021
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Sl 05 Ol b oy 0,0 (K LS s 5 (Semjr 18, s 4 o) ol e
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00y Fetjmmw sloas slaJolo o oYL ax o 0 PR-10 5 .04 oslidl Ll carotovorum
O ol Ole e gmmdas a0 VA 51 YL slales jo ol Wl wgundis a0 VA slos yo Gl g
08y 4 Cawd L V=Y ojlail 4 PR-5E 5 Wl s ) 00 03, sl 0,8 o ialS L&
O obe Ll e pl g 00,5 o ol38l egeadis 4> 0 YV 4 YA slales jo Gl
08, lp A Al dwslie Wog eais e3gd] lasiSL 4 (55 3e sl i a5 Sloy L PR-5t
e Saglie )l 03, 50 45 05 plaie lgioe Cnlple g Sl 03, 5 VL o)
bL3) 5 (Swor PR-GU (5 lo mhaw Gialidl a4 0L iSL e (Sows )len 4 (o)

Byl s gise

=

Conclusion S oS A
loaé il slaJsho ;5 1, PR-10 5 PR-5t PR-3 ceaglio cslayy) slill ot sloml (gla yiles]
Gl az o ols plid py (Savagy dse Glep 2L sladigw b (Sogll 4 uly 0 (teojooms
S PR G3 le ghaw )8l 068, )0 010 (giajnm 03, 5 Lod 4y (K Saglite slagy3
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