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Abstract

The fungus Mauginiella scaettae is the causative agent of the destructive Khamej disease
(inflorescence rot) common in various date palm cultivation areas. UP-PCR is one of the DNA
fingerprinting methods with high reproducibility and specificity. The aim of this study was to
investigate the possibility of DNA amplification with UP-PCR primers and the feasibility of
studying the genetic diversity of M. scaettae isolates using this marker. Date palm inflorescences
with Khamej disease symptoms were sampled in Khuzestan and Fars provinces. The purified
isolates were identified based on morphological characteristics and confirmed by amplification
and sequencing of the ITS-nrDNA genomic region. Three primer pairs UP-15/19, UP-21 and
UP-45 were used to investigate the possibility of amplification and determine the genetic
diversity among the fungal isolates. Five isolates of M. scaettae were obtained from three cities:
Abadan, Karun and Behbahan in Khuzestan province and one sample from Kazerun in Fars
province. The isolates were obtained from four date palm cultivars: Sayer, Khazravi, Khasi and
Zahedi. Constructing of phylogenetic tree based on ITS sequences confirmed that the isolate
belonged to M. scaettae fungus with 100% bootstrap values. Examination of the UP-PCR marker
amplification results showed that the highest number of observed bands was related to the UP15
primer and the lowest number of bands was related to the UP45 primer. Band diversity was
observed between the UP-PCR primers used, but genetic diversity was not observed among the
five M. scaettae isolates in any of the three UP-PCR primers and the banding pattern of the
isolates was similar for each primer. The reason for the failure to detect genetic diversity
between isolates of this pathogen using these primers and the marker could be due to their close
genetic relationship.
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Table 1. Fungal isolates used in phylogenetic study

Species Isolate Accession number Reference
Mauginiella scaettae* Abad-sal This study
Mauginiella scaettae CBS 158.26 MH854874 Vu etal. (2019)
Populocrescentia MFLUCC NR_154326 Ariyawansa et al. (2015)
forlicesenensis 0651
Phaeosphaeria hodorum STAN11 AY817682 Cowger and Silva-Rojas
(2006)
Parastagonospora nodorum DT1893-A OP748745 Qi (2022) Unpublished data
Phaeosphaeria nodorum STAN24 AYB817686 Cowger and Silva-Rojas
(2004) Unpublished data
Leptosphaeria doliolum CBS 505.75 NR_155309 de Gruyter et al. (2013)
Parastagonospora avenae CBS:289.52 MH857041 Vuetal. (2019)
Parastagonospora avenae CBS 384.86 KY090642 Ahmed et al. (2016)
Septoriella poae CBS 136766 NR_155793 Crous et .al. (2014)
Neostagonospora sorghi CBS 145366 NR_164452 Marin-Felix, and  Crous

(2019) Unpublished data
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Table 2. Sequences of UP-PCR primers used for analysis of genetic diversity of Mauginiella

scaettae.
UP-PCR primer Primer sequence (5°-3") Size (bp)
UP-15/19 GAGGGTGGCGGCTAG 15
UP-21 GGATCCGAGGGTGGGGGTTCT 21
UP-45 GTTAAAACGACGGCCAGT 18

(95— Selg S Vo e Sue sladlgl (950 4 bolsue (nl 5l 5dg S VY Jolas (gozne e 10
2 0 Sty balxe olgd ez U ol adlal wlas o 51 (6,560 0+) SIIDNA 1 Jg S dus (g552%0
5 05 00l 15 ISuLuga 5 olSis (35,8 loall wslals sz oBsS Gorks s ) ey 0205 2l Ko YO oy
S garms a0 )90 Kl 2SS 5l Gy S 2l sl Gloj 5 ales asliy o sliendy (slo amiy STy
PCR (21 51y oV gama aiad SS& wyleg  pordl Jsloe S5, gyl a0 j0 S5 5,81 J5 50 PCR 25T,

Al (6,0 pSe 5 ounlin IMAGO LS Gel Documentation ows o
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Figure 1. Symptoms and signs of the Mauginiella scaettae on infected date palm inflorescence.

19



VEY bl 5 Lo TV LS ol e s
Plant Pathology Science Vol. 13(2), 2024

a1 Phaeosphaeria nodorum STAN11

a9 Phaeosphaeria nodorum STAN24

Parastagonospora nodorum DT1803-A

73

Neastagonospora sarghi CBS 143366

Septoriella poae CBS 136766

| Parastagonospora avenas CBE280 32

100 | Farastagonospora avenae CBS 384 86

Mauginiella scaetiae CBS 13826

101 Mauginiella scaettee B

FPopulocrescentia forficesenensis MFLUCC 14-0631

Leptasphaeria doliolum CBE 30373

0.050
ITS-NIDNA 0555 4>l bl s Maximum likelihood s, a5 oo g i (Sei5ekd oo ,0.Y S0
L8 5l o lis |y ao 0 00 golae Ly 125 )5 uoniw ) liiel ao o Laas L Cleiil Joee slacl
0y Julai e 0 oolatnl C3 0 0 5 s 4t gl >, syl lsxe 4 Leptosphaeria doliolum

A2 o Hlis |y megh nl o eads (g5lulax> Mauginiella scaettae galas

Figure 2. Phylogenetic tree constructed from a maximum likelihood based on the ITS-nrDNA
sequence data. Bootstrap values >50% are exhibited at the node. The tree was rooted using
Leptosphaeria doliolum as an out-group taxon. The black oblong indicates Mauginiella scaettae
isolated in this study.
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Table 3. Five isolates of Mauginiella scaettae used for UP-PCR markers evaluation

Sampling area Variety Sampling date Isolates

Khuzestan-Abadan Sayer 2019/3/16 Abad-sal
(Abobarim)

Khuzestan-Behbahan Khasi 2018/3/27 Behb-Kh-2
(Shahrui)

Khuzestan-Behbahan Khasi 2018/3/27 Behb-Kh-1
(Shahrui)

Khuzestan-Karun County Khadrawy 2019/3/20 Karo-khadl

Fars-Kazerun Zahedi 2018/4/21 Fa-za

LIP 15 UP 21 UP 45
1SR 34 2SR IO == 3 S O ]
. » . . - N " q ‘ ’

Uaa!"qu&u

4 Laaslo> Mauginiella scaettae sladaslo> gl oo olwl UP-PCR Slis sxib 6651.Y &
Behb-Kh-1 (5 4 Karo-khadl (4 .Behb-kh-2 (3 .Abad-sal 2 F (1 : Jols 53

Figure 3. Banding pattern produced by UP-PCR marker in Mauginiella scaettae Isolates.
Isolates respectively: 1) F, 2) Abad-sal, 3) Behb-kh-2, 4) Karo-khadl and 5) Behb-Kh-1

2 sl Loaslaz gail 6581 5 0t samlive (sail £95 UP-PCR Slel aws 5l 6 e (sl aloz
D5 o dds b SleT Sl plas

Discussion ey
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59,81 J5 50 loasly (soamlive il g, iz cnl 59 935 (owyp 50 Slid g9 ol ol L) Wil oo
58 0olizal 5,00 (slalos b il pliy S o pSee b iz Vo B O s iSTas |, LosT gojlail oS! Lasd
55 e 4y ;00 g s 7,0 (nl sl eolitul 550 gla S5l Jlail (gl el sy slaaily
S ool 5l oolatnl b g8l yo (gl DNA S5 s (6,50 Olaad o glalais glo yige 5l ool
&y 8L oS5 S5 0555 (6150 e 45 4 0550 0 9920 (6,5 Dlaled I Gloszeny (5N S Jlusysdse
e ok & bgye DNA lacslis nl aidlise (ol o2 35290 ()] slogals o 5 bagn il doaisS
oS SNl g5 e Jle Slgrge 13 0g2g (nl Lot caiS 05 8 Gla e jo oSy oKl
Bulat et al. ) wilb o (Luiz 4> 1) (55uSh Vb robin 4 by ond iS5 labid (g5slgan el
5| ol Slzz 45l  ogdle UP-PCR oSiSs (1440) oS 5 Bulat ol sl 3ubo ol sl (1994

Sl @ ol 3l pliee conl oslasal BB (St Luls; (2L ln g wes e Sl baaslar pegiy LSl
sl ssSI1 3l ealital oly 63lgn 1o wli 1 o8 eslitl il slotis olulid slp shuly Lbs,

0,5 ot 0y ol el (sl 4870 2 (i 5 caslie J5Slgn onn |, DNA sy 55 ks
S,5 oolaiul
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