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Abstract
Objective

Potato (Solanum tuberosum. L.) belongs to the Solanaceae family. It is the third important crop
plant as human food source after wheat and rice. Several biotic and abiotic stresses affect potato
production and reduce its potential yield. In the drought stress and dehydration, the expression
level of many genes changes and the accumulation of stress-related proteins is affected. Chitinases
are proteins that show a basic level of expression in normal conditions, but their expression
increases dramatically in disease conditions and some abiotic stresses. The existence of great
diversity in plant chitinases and its induction by a wide range of biotic and abiotic factors indicates
their important role in the functions related to defense and stress. According to the Economic
importance and Limiting effects of drought stress for plant growth in this research, the effect of

drought stress on the expression level of different classes of chitinase gene was investigated.
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Materials and methods

In this research, the members of chitinase gene family were identified in potato genome by
bioinformatics and computational methods. Then, one gene was selected from each class of
chitinase gene based on RNA-Seq data analysis in drought stress, and their expression level was
evaluated following a water deficit treatment (50% field capacity) by Real-time PCR analysis.

The expression level of genes was measured using the Livak and Schmittgen method using the 2°

Adet formula.

Results
Under drought stress conditions, the majority of chitinase gene classes exhibited distinct
expression patterns. Notably, among the four classes of identified chitinase genes in potato, class

| exhibited up-regulation, whereas class V displayed a down-regulated trend.

Conclusions

In conclusion, our findings suggest a significant role for chitinases in potato's response to drought
stress. The outcomes of this study offer valuable insights for screening potato cultivars/genotypes
for drought tolerance and provide a foundation for molecular genetic strategies aimed at
engineering drought-resistant potatoes.
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Table 1. Oligonucleotide primer pairs used for different expression analysis of different

classes of chitinase gene in potato leaves

o5 255 4k

Amplicon Size

Primer sequence 5kl Jlgs

Gene Name ; eb

218

115

149

150

101

5-TTGCCAGAGCTAGTGTTGTGATA -3'

5-CAGCAATTTTCCTTTTACAGCCA-3'

5-GGGCACAACCATTCCTCAGT -3'

5-TCTAGGAGACAAGCCACCAC-3'

5-GGTCCCGGTCCTTCAGAG -3'

5-CAGGAAAAGACCAAGCAGCA-3'

5-ACAGAATCGTGCCACAACAG -3

5'-CACGCAAAGTAACCACGCAA-3'

5-ATTGGAAACGGATATGCTCCA-3'

5-TCCTTACCTGAACGCCTGTCA-3'
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Forward
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Table 2. Class, protein, gene length and chromosomal location of chitinase genes identified

in potato genome

O3 dsb eBen Job e e
Gene ID o5 Class (X Gene Protein o s M}Q
Length Lenght Chromosomal location
Soltu.DM.02G022960 | 1460 264 chr02:36639880..36641340 forward
Soltu.DM.02G005390 | 1863 265 chr02:18752689..18754552 forward
Soltu.DM.04G027770 | 1784 277 chr04:58871814..58873598 reverse
Soltu.DM.10G017450 | 999 250 chr10:47621885..47622884 forward
Soltu.DM.10G018000 | 1620 313 chr10:48725931..48727551 reverse
Soltu.DM.10G018010 | 2864 324 chr10:48745498..48748362 reverse
Soltu.DM.10G018020 | 1329 281 chr10:48752046..48753375 reverse
Soltu.DM.10G018030 | 1110 244 chr10:48759260..48760370 reverse
Soltu.DM.10G017880 | 6875 218 chr10:48519473..48526348 reverse
Soltu.DM.10G017910 | 5805 333 chr10:48575352..48581157 reverse
Soltu.DM.10G017920 | 1501 317 chr10:48585781..48587282 reverse
Soltu.DM.10G017970 | 1415 322 chr10:48688250..48689665 reverse
Soltu.DM.10G017980 | 1242 154 chr10:48701435..48702677 reverse
Soltu.DM.10G017990 | 1440 322 chr10:48714593..48716033 reverse
Soltu.DM.12G002170 | 3306 328 chr12:1791298..1794604 reverse
Soltu.DM.11G026160 Il 924 308 chr11:46230865..46231789 reverse
Soltu.DM.11G026270 Il 1183 304 chr11:46321307..46322490 forward
Soltu.DM.06G014260 v 1394 286 chr06:39555953..39557347 reverse
Soltu.DM.09G031790 v 1515 324 chr09:67472542..67474057 reverse
Soltu.DM.10G017290 v 1714 122 chr10:47291245..47292959 reverse
Soltu.DM.07G000110 \Y 1242 414 chr07:414215..415457 forward
Soltu.DM.07G000120 A% 1864 375 chr07:415783..417647 reverse
Soltu.DM.07G000130 Vv 3337 450 chr07:423801..427138 reverse
Soltu.DM.07G000140 \ 1145 177 chr07:440310..441455 forward
Soltu.DM.07G000150 \Y 3609 337 chr07:444045..447654 reverse
Soltu.DM.07G000160 \ 3408 448 chr07:452671..456079 reverse
Soltu.DM.07G000170 \% 5016 379 chr07:463270..468286 forward
Soltu.DM.07G000190 \ 792 264 chr07:470107..470899 reverse
Soltu.DM.07G000200 \Y 2558 377 chr07:475345..477903 forward
Soltu.DM.07G000210 \ 1269 423 chr07:479817..481086 forward
Soltu.DM.07G000260 \ 2227 156 chr07:543577..545804 forward
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Figure 1. Gel electrophoresis of extracted total RNA. Lanes 1; size marker. Lanes 2, 3, 4

control and Lanes 5, 6, 7 represent drought stress treatment sample

NTC  lader 100

elfla Ja1s J 58 o5 555180 5 o5liw! b suwd 3w CDNA 51 PCR Janasco 35999 w1 gl .Y JSW
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Figure 3. Expression analysis of CH1:Soltu.DM.10G017450, CH3:Soltu.DM.11G026160,
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Bars represent the standard deviations (xSD). Expression means were compared with
control by LSD at a=0.05 probability level
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