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Summary:

This study was carried out in the Plant Virology Laboratory of Plant
Protection Department in the College of Agriculture- Karbala University with
the aim of isolating and molecularly identifying three isolates of Rhizoctonia
solani using the polymerase chain reaction (PCR) technique using the universal
primers ITS1 and ITS4 and determining the nucleotide sequence of PCR-
amplified products. Results, obtained from the PCR amplification and analysis
of nucleotide sequences of PCR-amplified products and using BLAST program
(Basic Local Alignment Search Tool), showed that all three isolated fungi were
belonged to the fungus R. solani.

From the comparison of the nucleotide sequences obtained from the
identified fungal isolates with the nucleotide sequences available at the
National Center for Biotechnology Information (NCBI), it was revealed that
two of the identified fungal isolates of R. solani were not previously recorded
at NCBI. Therefore; the identified sequences of R. solani has been deposited
and recorded in GenBank database (NCBI) under the GenBank accession
numbers: KX255861and KX555634.
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Table 1: Steps and conditions of polymerase chain reaction (PCR) used for
amplifying DNAs of fungi isolated in this study (Zhang et al., 17).
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Figure 1: PCR products amplified from R. solani isolated from a farm in
the desert region of Karbala governorate (1) and R. solani isolated from a
farm located in the desert region of Najaf governorate (2) and the R. solani
isolate obtained from a greenhouse in the Faculty of Agriculture-
University of Karbala (3). M = 1Kp DNA ladder marker. NC: Negative
control (no DNA added).
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CAAATTTAGG GAATTACAGA ATTTTTGAAA GCACACTGCG CCCCCTGGTA
B I O I I I I I P |
110 120 130 140 150
TTCCGGGGGG CATGCCTGTT CGAGCGTCAT TTCACCACTC AAGCCTCGCT
B e S S S I I I
160 170 180 190 200
TGGTATTGGG CAACGCGGTC CGCCGCGTGC CTCAAATCGT CCGGCTGGGT
B I O I I I I I P |
210 220 230 240 250
CTTCTGTCCC CTAAGCGTTG TGGAAACTAT TCGCTAAAGG GTGTTCGGGA
B I L I e e e
260 270 280 290
GGTACGCCGT AAAACAACCC CATTTCTAAG GTGACCTCGA TCAGG

dclaall (PCR-amplified product) sl paelad) dajal s oIS gail) alidl) ;2 J<i&
98308 Aidlaa B 45 jaual) Alhaiall B g ) 5all s2a) e Jgjral) R, solani skl (e
(PCR) Sealeiall 3 jalil) Jo i Ao 53 duaiiiial)
Figure 2: The nucleotide sequence of the PCR product amplified from the
R. solani isolate obtained from a farm in the desert region of Karbala

Governorate.
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e e e e e I
160 170 180 190 200
GGGTGGACAC TTCAAACTCT TGCGTAACTT TGCAGTCTGA GTAAACTTAA
e [ R I e I
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TTAATAAATT AAAACTTTTA ACAACGGATC TCTTGGTTCT GGCATCGATG
B I I I B R B RN BERETN e
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AAGAACGCAG CGAAATGCGA TAAGTAATGT GATTGCAGAA TTCAGTGAAT
B [ e I e I
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9 iail) Asblaa 45l jasal) dikaial) B g ) Jall saa) (e el R, solani skdll ¢
(PCR) Jeubesiall 3 jall) Jo il ddauif g3 daiiiiall
Figure 2: The nucleotide sequence of the PCR product amplified from the
R. solani isolate obtained from a farm located in the desert region of Najaf

Governorate.
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Figure 3: The nucleotide sequence of the PCR product amplified from the

R. solani isolate obtained from a greenhouse belonging to the Faculty of

Agriculture/ University of Karbala.
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L el ) 5 (FJ492073) Sl laels W S il s & KF372646)
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Table 2: Comparison between the nucleotide sequence similarity
percentages of R. solani isolated in this study from a farm in the desert
region of Karbala governorate with the other isolates belonging to the
same fungus and registered in the National Center for Biotechnology
Information (NCBI).

The most similar sequences in
GenBank database

Fungus Isolate or Origin
strain name GenBank Sequence
Accession Number  similarity (%)
R. solani Babylon* Iraq KY283953 100
R.solani  RsolTealN1 India KJ466117 99
R. solani 1Q49 Iraq KF372653 99
R. solani 1Q23 Irag KF372645 99
R. solani MML4001 India JX535004 99
R. solani 1Q35 Iraq KF372646 99
R.solani AYSDIN 18S Mexico KX592586 99
R. solani SPM1 Malaysia KX674533 98
R. solani 1Q30 Irag KF372657 98
R. solani 1Q40 Iraq KF372662 98
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R. solani Rae354 Taiwan
R. solani RUPP93 India
R. solani BPRhi 01 India
R. solani RKLC1 India
R. solani 1Q34 Iraqg
R. solani RKNG9 India
R. solani RKNM3 India
R. solani RKNM8 India
R. solani RDLM6 India
R. solani AQNOAH Iraq
R. solani R43 Canada
R. solani F14 USA

AY684921 97
JF701784 95
KM434130 95
JF701742 95
KF372660 95
JF701745 94
KC997793 94
JF701744 93
JF701717 92
KY055374 92
EU730814 92
FJ492073 92

o gl aall ABhaid) £ ) e gaa) G Al pall oda B A g Jal) R, solani shadll 4 je*

9690 Sl BG4y 5 (KX118351
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(AQNOAH s Babylon) solani
B Y je (oA Al all el 8 Aad il
Soall (8 el i 5 Wl A8 pea
(NCBI) dasall dpiill il glaall ko gl)
(GenBank accession Jaay! al8 ) s

.KY055374 s KY283953 number)

345

5 S Aladlag

s (8 Ay prall lill iy LS
5 99) S Al da el o (3)
(e Ayimall R, solani kil 41 3»1(%98
Y e ae GilS Caadl) Aadlas gl e gaal
Sl e Agiedl R, osolani kil
S (s e | JF70174 5 JF701744)
R. ohill (e oo W), o) CilS g
5 KX118337) Syl (1 45 2all s0lanNi
s KX118335 s EU591790

5 KX118359 5 FJ746906 5FJ746915



Galggdad  (2017) < 353-334:(4) 9 Lelsh pshll il Blae

O Al pall 03 B J g aall R, solani ohall (5.5 58 gl ALl qad G 438 13 J g2
o] Aail) (g AY) Y Jal) g Ciadl) Addla B 4 gl jauall ddhaial) B g i Sl gaal
(NCBI) 4z gsad) 4,51l cila glaal i gl) 38 jall ALalle Adaasal) 5 kil
Table 3: Comparison between nucleotide sequence similarity percentages
of R. solani isolated in this study from a farm located in the desert region
of Najaf governorate with the other isolates belonging to the same fungus

and registered in the National Center for Biotechnology Information

(NCBI).
The most similar sequences in
GenBank database
EUnaUs Isolate name Oriin Gen Bank Sequence
g g Accession similarity (%)
Number
R. solani AQNOAH Iraq KY055374 100
R. solani RKNMS India JF701744 99
R. solani RKNG9 India JF701745 98
R. solani RUPP93 India JF701784 96
R. solani India JF701742 95
RKLC1
R. solani Taiwan AY684921 94
Rae354
R. solani India KC997793 94
RKNMS3
R. solani Malaysia KX674533 94
AG-Fa
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R. solani Iraq KF372662 94
1Q40

R. solani AYSDIN Mexico KX592586 94

R. solani 1049 Irag KF372653 94

R. solani 1023 Irag KF372645 94

R. solani RDLMS6 India JF701717 94

R. solani MML4001 India JX535004 94

R. solani RsolTealN1 India KJ466117 94

R. solani 1030 Iraq KF372657 93

R. solani India JF701753 93

RMHM3

R. solani India KM434130 92
BPRhi

R. solani Babylon Iraq KY283953 92

R. solani RT 5-3 USA FJ746908 91

R. solani India JF701771 91

RUPC95

R. solani USA KX118354 91
EV 7

R. solani China HQ270173 91

CHRO09-19
R. solani RT 8-2 USA FJ746916 91
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R. solani KARS02_2_ USA KX118362 91
5
R. solani KAR%OZ_l_ USA KX118361 91
R. solani KARS802_1_ USA KX118360 91
R. solani 1034 Iraq KF372660 91
R. solani CR S Brazil KT362074 91
R. solani RT 8-3 USA FJ746917 91
R. solani RS35 Poland KU574260 91
R. solani G14 Costa Rica JX294349 91
R. solani BVT 20 USA KX118337 90
R. solani R77 USA EUS591790 90
R. solani BVT 16 USA KX118335 90
R. solani RT 8-1 USA FJ746915 90
R. solani RT 5-1 USA FJ746906 90
R. solani KARS02_1_ USA KX118359 90
6
R. solani EV 19 USA KX118351 90

2 g aal) Allaiall £ ) e ) (e A il 228 A A g jal) R, solani Lkl 4 e

Jil wils Law ((KF372660.1) 1Q34
ohdl Y je xe 9088 il Ll Lelis
Sl s el e A el
s FJ746908.15s HQ270173.1)
9 FJ746917.1 sFJ746916.1

il das s gl 55 WS (FJ746906.1
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(4 J522) % 96-90 Y <Y el 5 A bl A Ay el il A3e G

9 Al pall o3a A Jgmall R, solani shdll s 5l gail) Al qasd (4384 ¢ (4) i
(NCBI) 43 ssad) 43810 il glaal (ol gl) 38 jal) Alalle dlacal) jladl) (udil (6 AY) < Jall
Table 4: Comparison between nucleotide sequence similarity percentages
of R. solani isolated in this study with the other isolates belonging to the
same fungus and registered in the National Center for Biotechnology
Information (NCBI).

The most similar sequences in
GenBank database
Fungus isolate name Origin Ge:n Bank . S_equ_ence
Accession Number | similarity (%)
R. solani -* Iraq - 100
R. solani Muntadher Iraq KX828173 100
R. solani 1Q34 Iraq KF372660.1 99
R. solani 1Q40 Iraq KF372662.1 96
R. solani 1Q35 Iraq KF372646.1 95
R. solani 1Q49 Iraq KF372653.1 95
R. solani 1Q23 Iraq KF372645.1 95
R. solani 1Q30 Iraq KF372657.1 95
R. solani MML4001 India JX535004.1 95
R. solani RsolTealN1 India KJ466117.1 95
R. solani Rae354 18S Taiwa AY684921.1 93
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. solani BPRhi 01 India KM434130.1 93
. solani RUPP93 18S India JF701784.1 93
. solani RKNG9 India JF701745.1 91
. solani RKLC1 India JF701742.1 91
. solani RKNM3 18S India KC997793.1 91
. solani RKNMS3 India JF701744.1 90
. solani RDLM®6 India JF701717.1 90
. solani RS35 India KU574260.1 90
. solani RT 5-318S USA FJ746908.1 88
. solani CHRO09-19 18S China HQ270173.1 88
. solani RT 8-2 18S USA FJ746916.1 88
. solani RT 8-3 18S USA FJ746917.1 88
. solani RT 5-118S USA FJ746906.1 88
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