Iranian Journal of Plant Protection Science ol HealE  Eils
Vol 49, No 2, Autumn & Winter 2018-2019 (309-320) olR ‘;w: ;-‘° - uw
DOI: 10.22059/ijpps.2018.255524.1006842 (V- A=YV o) WAV line 5 5y oV 8)Lets ¥4 3,00

Sillaz 53 11 310 L RNA 9 cigieite D1/D2 LSU rDNA TS 3 st duwlio
Didymellaceae salgils> 3t Neodidymelliopsis ¢ Didymella Allophoma (sk4igs”

"aFS B s 9" KhgT Sl S
S5 00 pl Ol s il Glal O ez degd o5 ((65,9LES uSils o S5 5alS 05 8 (AL wlid g lem Hlskiul )
Ol pl Ok 53 Sl lsal gl Ol o dogd o8l (s p ke 5 (558 5SS g Dl
O A1 (Ol g5 Ol 31 gal Oy g oK (065,518 0Kt (Kb 5alS 058 (AL lidgbem Sl Y
OR\AAAER-FE I SRR AR ISP B

oS>

o~ ¥ Neodidymelliopsis s Didymella Allophoma s aw sadasbis sba S 3l 4w At 5 g Saw VY (Jhags opl 53
D1/D2 ) 559, 05 S, dlypy 51 D2 5 D1 cpeys TS &5 sea=t TR =l s ga e S s 5 LS
DNA ‘5;)\54.3 L r ‘51.&41}..- u.»j &5"‘“‘-‘"‘. LA ealaial UMS; 6}"“'"‘? BE J‘J‘LA?: RNA 9 u:".?‘.’sb (LSU rDNA

o G b Il e Aad Gb I 5 A el el e g 8350 ) s il
ot by p B8N GIaS 6N 56V Y 5 4 D2 5 1pb2 TS DL/D2 LSU IDNA (slearb b plowl dnley gladiimm )

ATS-1pb2 dTSAUD2) (oS 5 sla s aer (35 Sarl oS5 Rlils Jdowisnpd 5o Lo S 5luldr |y gy 22,590 i
Lals OLES Wase S o 1) gy 3590 855 V) 31 665 64 4 Ko il g5 (ITS-28S-tub2-rph2 5 ITS-tub2-rph2 tub2-rpb2
aw Ll Jdosga s 5 ok Js Neodidymelliopsis 5 Didymella Allophoma sea 8 s gilalir 5 lulis g, a5
WS (g 5 Sl b Jb glacysgion bl 4 dils ool 03l cwldCou ) b gw)y » LS ,3 1ph2 5 tUb2 TS 4

S o 1 S o TPD2 L tub2 05 casl ol gids 4l S b JIg 5 =S

(ST 5 SIS SIS plulid (55l Jdou sa o (ST S0y

A comparison between ITS, D1/D2 LSU rDNA, tub2, and rpb2 regions to delimit
Allophoma, Didymella, and Neodidymelliopsis species from the family Didymellaceae

Mehdi Mehrabi-Koushki'” and Reza Farokhinejad?

1. Assistant Professor of Plant Pathology, Plant Protection Department, Agriculture Faculty, Shahid Chamran University of Ahvaz,
Ahvaz, Khuzestan Province, Iran and Biotechnology and Biological Science Research Center, Shahid Chamran University of
Ahvaz, Ahvaz, Iran
2. Professor of Plant Pathology, Plant Protection Department, Agriculture Faculty, Shahid Chamran University of Ahvaz, Ahvaz,
Khuzestan Province, Iran
(Received: Apr. 10, 2018 - Accepted: Oct. 4, 2018)

ABSTRACT

In this study, 12 native strains and 80 strains from the known species of Allophoma, Didymella, and Neodidymelliopsis were
selected. The ITS, D1/D2 LSU rDNA, tub2 and rpb2 regions of the mentioned strains were compared for species
delimitation using phylogenetic analysis. The genomic regions of the native strains were amplified using DNA extracted
from freeze-dried mycelia and sequenced. The phylogenetic analysis was performed using the maximum likelihood
algorithm. The regions of the D1/D2 LSU rDNA, ITS, tub2, and rpb2 delimited 0, 20, 43, and 46 out of 61 species studied,
respectively. In the phylogenetic analysis based on combined regions, all datasets (ITS-tub2, ITS-rpb2, tub2-rpb2, ITS-tub2-
rpb2, and 1TS-28S-tub2-rpb2) could delimit 49 out of the 61 species under survey. Results showed that the sequencing and
phylogenetic analysis of the ITS, tub2, and rpb2 regions in combination with morphological studies are necessary for
species delimitation of the Allophoma, Didymella and Neodidymelliopsis genera. In a single-locus phylogeny, tub2 or rpb2
genes are the best markers among the genomic regions used.
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Figure 1. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of ITS
sequences using the K2+I model. Bootstrap values less than 50% are not shown.

1. Parsimony-informative



w5 odgrgly DUD2 LSU IDNA TS 55 (slaausl duglio 015 58 5 (oSS ol e TV f

s N. polemonii [D. sinensis D. rumicicola (VS 1pb2 4l 4L 5 oioly)ls a0 o

e

ek gilelae bases s 51 N xanthine A. tropica A. nicaraguensis = slaaisS
pb2 5 tub2 slasl &L » cop0 g0 .D. americana D. aeria D. acetosellae
a4 bae asw g0 (¥ 5 ¥V sl o) D. brunneospora . bellidis .D. arachidicola
oloul wo 0 A0 Jleel b SlaodS iy cw) 0,50 D. lethalis D. infuscatispora D. chenopodii

IR .D. pinodes .. pinodella D. maydis

. chenopodii CBS 128.93

. elipsoidea CGMCC 3.18350
.ellipsoidea LC 8123
.negriana CBS 358.71
brunneospora CBS 115.58

. infuscatispora CGMCC 3.18356
.molleriana CBS 229.79
.aquatica CGMCC 3.18349
.aquatica LC 5555

. macrophylla CGMCC 3.18357
. macrophylla LC 8132

. suiyangensis LC 8144

. bellidis CBS 714.85

. segeticola CGMCC 3.17489
. segeticola CGMCC 3.17498
. nicaraguensis CBS 506.91

. tropica CBS 436.75

. oligotrophica CGMCC 3.18114
oligotrophica CGMCC 3.18115
piperis CBS 268.93

. piperis PD 90/2011

. cylindrispora CBS 142453
minor CBS 325.82

. zantedeschiae CBS 131.93

. zantedeschiae CBS 229.32
.labilis CBS 124.93

. hayatii CBS 142859

. hayatii CBS 142860

. macrostoma CBS 482.95

. aeria CGMCC 3.18353
.aeria LC 8120

. cannabis CBS 234.37

. polemonii CBS 109181

N. xanthina CBS 383.68

N. farokhinejadii CBS 142849
N. farokhinejadii CBS 142853
N. farokhinejadii CBS 142848
N. farokhinejadii CBS 142851
N. farokhinejadii CBS 142850
N. farokhinejadii CBS 142852
D. rumicicola CBS 179.97

D. acetosellae CBS 179.97

D. rumicicola CBS 683.79

D. pteridis CBS 379.96

D. viburnicola CBS 523.73

Z2Z000>»>>>2>2>2>2>2>2>>»2>2>»>2>000000000000000

Pleospora betae CBS 523.66

99

58

w0 w0
@ W

©
0 P
~

85

@0
W0 w w0 0
w w oo

99

99

O0O0OU000O0O00U0000000 0000000000000 0000000000000 0000O

. pinodes CBS 374.84

. pinodes CBS 525.77

. lethalis CBS 103.25

. arachidicola CBS 333.75

. pinodella CBS 531.66

. protuberans CBS 377.93

. protuberans UTHSC-DI16-302
.nigricans PD 77/919

.americana CBS 185.85

. subglomerata CBS 110.92

. maydis CBS 588.69

. gardeniae CBS 626.68

. gardeniae UTHSC-DI16-211

. keratinophila UTHSC-DI16-200

. keratinophila UTHSC-DI16-228

. coffeae-arabicae CBS 123380

. suiyangensis CGMCC 3.18352
.sinensis LC 8142

.sinensis LC 8143

. curtisii PD 92/1460

. eucalyptica CBS 377.91

.musae CBS 463.69

. musae UTHSC-DI16-230

.sancta CBS 281.83

. heteroderae CBS 109.92

. heteroderae UTHSC-DI16-190
.anserina CBS 253.80

.anserina CBS 397.65

. pomorum CBS 285.76

.aurea CBS 269.93

.glomerata CBS 528.66

. glomerata UTHSC-DI16-205

. boeremae CBS 109942

.exigua CBS 183.55

. microchlamydospora CBS 105.95
. microchlamydospora IRAN 2790C
. microchlamydospora CBS 142855
. microchlamydospora CBS 142856
. microchlamydospora CBS 142858
.thei CBS 109177

.aliena CBS 379.93

. chloroguttulata CGMCC 3.18351

. chloroguttulata LC 8122

. pedeiae CBS 124517

.ilicicola CGMCC 3.18355
.ilicicola LC 8127

S50 LWbZ g5 &b p i (Jleita ;s Juloiods 125 50 45 (o) 20 )90 laaiss uliiie (g0 ol S6l3 .Y JSo

Aloazs osle lis dsye B 3 g Liel slacl Sl Cawd 43 K24GH Jow

Figure 2. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of tub2
sequences using the K2+G+I model. Bootstrap values less than 50% are not shown.
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Figure 3. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of
rpb2 sequences using the GTR+G+I model. Bootstrap values less than 50 are not shown.
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Figure 4. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of

ITS-tub2 combined sequences using the TN93+G+I model. Bootstrap values less than 50% are not shown.
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Figure 5. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of

ITS-rpb2 combined sequences using the TN93+G+l model. Bootstrap values less than 50% are not shown.
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Figure 6. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of
tub2-rpb2 combined sequences using the GTR+G+I model. Bootstrap values less than 50% are not shown.
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Figure 7. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of
ITS-28S-tub2-rpb2 combined sequences using the GTR+G+I model. Bootstrap values less than 50% are not shown.
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