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Table 1- Oligonucleotide primers used to amplify internal (1-8) and full-length (9-12)
fragments of genes encoding heteroduplex DNA specific nucleases in parsley.

ol Sl ¢l (Primer sequence) S;ei Jig SUas 5, 90 ankes Jsb Skl &
(No.) (Primer name) 5 - 3 (Expected band size) (Primer type)
1 PI\Fl cgt cge tgt gyg tnt ggce ¢ PIF1/PIR1~288bp
2 PIF2 Ctg gag cca ttc ara ayt tca ¢ PIF1/PIR2~387bp
3 PIR1 cat gca tag gyt gat gda tat ¢ PIF2/PIR1~135bp
4 PIR2 gta aga afa aty tct cka tcc ¢ PIF2/PIR2~234bp o5
5 PIIF1 tac tgt aga gay tgc cay ga PIIF1/PIIR1~445bp (Degenerate)
6 PIIF2 gac cgg tgt gtn act ggn gc PIIF1/PIIR2~275hp
7 PIIRL atg ctt tca gwa ger tac PIIF2/PIIR1~410bp
8 PIIR2 atc att gtg tcc can acr tgr tg PIIF2/P1IR2~240bp
9 PIfwd atg acg cga tta tat tct gtg ttc
10 Plrev tca tgc caa aga atg atc tgc g Plfwd/Plrev-891bp S gy
1 PIIfwd atg ggt atg ttg act tat ac (Heterologous)
12 Plirey tta cac tat ttc aat att git ac Plifwa/Plirev-933bp
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Figure 2 - Electrophoresis of specific PCR products (A) and Restriction analysis of recombinant
plasmids using Xbal and BamHI (B). DNA size marker: 100 bp DNA ladder (Fermentas Co, Cat.
No: SM0323); 1 & 3: Amplification of DNA fragments with the expected size (891 bp) related to
RT-PCR reaction and pParsl-TZ plasmid, respectively; 2 & 4: Amplification of DNA fragments
with the expected size (930 bp) related to RT-PCR reaction and pParsll-TZ plasmid,
respectively; 5: pParsl-TZ recombinant plasmid; 6: pParsll-TZ recombinant plasmid; 7 & 8:
Excised DNA fragments with the expected sizes (891bp+2886bp) from pParsl-TZ plasmid; 9 &
10: Excised DNA fragments with the expected sizes (930bp+2886bp) from pParslI-TZ plasmid.
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Figure 2- Nucleotide and amino acid sequences of PARS | (A) and PARS 11 (B) endonucleases.
Start codon is shown by bold letters and asterisk indicates the stop codon. Open circles:
conserved cysteine residues involved in the formation of disulfide bonds; Shades: nine conserved
residues interacting with Zn atoms; underlines: potential N-glycosylation sites; Italics: signal
peptide sequence; Rectangular: site with RNase activity; Oval: site with DNase activity.
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Figure 3- The 3-D structure models of PARS 1 (a) and PARS 11 (b) proteins created by
SWISS-MODEL server. a; and b;: a-helices, p-sheets, beta hairpin, zinc ions (single
bulbs) and glycosylated asparagine residues (aggregated bulbs) are clearly visible. a; and
b,: Magenta bulbs represent positions of disulphide bonds.
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Figure 4- Phylogenetic analysis of amino acid sequences of heteroduplex DNA specific
endonucleases using MEGA V5.0 software (Tamura et al., 2011) with the Neighbor-
Joining method and 1500 Bootstrap value. Amino acid sequence of human Purine

Nucleoside Phosphorylase (PNP) enzyme was used as out-group. The numbers on

branches indicate bootstrap values.
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Isolation, cloning and molecular characterization of genes encoding single-strand
specific endonucleases from Parsley (Petroselinum crispum L.)
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Abstract

Single-strand specific (sss) nucleases (S1/P1 family) are widely used in molecular
genetics studies. The most widely used sss-nucleases are those plant endonucleases with the
ability of specific cleavage of mismatch loops in heteroduplex DNA molecules. Because of
the valuable activity of these endonucleases, enzymatic cleavage of heteroduplex DNA
molecules is one of the most common techniques of point mutation detection in genomes. In
this study, gene sequences encoding single-strand specific endonucleases were isolated from
parsley (Petroselinum crispum L.) using heterologous primers in PCR reactions. The isolated
gene sequences, after cloning and molecular identification, were designated as pars | and pars
I1. Physicochemical, structural and phylogenetic analysis using software tools, verified PARS
I and PARS 11 as two members of S1/P1 family with a substantial homology to heteroduplex
DNA specific endonucleases. However, it is essential to produce pure enzyme preparations as
native or recombinant forms to determine mechanisms of activity and substrate preferences of
these nucleases on heteroduplex DNA substrates.
Key words: single-strand specific nucleases, Petroselinum crispum, Enzymatic cleavage of
heteroduplex DNA, cloning.
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