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Summary
Aninvestigation was carried out on the occurrence of thermotolerant and thermaophilic fungi in 11 soil samples collected from cultivated

and natura regionsin Kermanshah province (Mahidasht, Harsin, Kerend, Edamabad-e Gharb, Qasr-e Shirin, Sarpol-e Zahab, Javanrood, Gilan-e
Gharb), municipa waste compost and mushroom compost, 2017-19. Fungal isolates were recovered using the soil dilution plate method on
potato dextrose agar a 45 and 50 °C. Totdly, 24 isolates were obtained that were primarily identified using morphologica characters and
referring to valid taxonomic keys. DNA extraction was carried out using a Genomic DNA Purification kit. The ITSregion (ITS1-5.85I1TS2) of
the ribosoma DNA was amplified using ITSL and ITS4 primers. Fragments about 500-700 bp were amplified after sequencing deposited in
GenBank. Based on morphologica characters and sequence data of the ITS rDNA, these fungi were identified as: Aspergillus fumigatus, A.
nidulans, A. niger, A. terrus, Melanocar pus albomyces*, Malbranchea cinnamomea’*, Thermomyces dupontii*, Th. lanuginosus*, and Thidlavia
arenaria*. Agterisks indicate species that are new records for the mycobiota of Iran. The abundance of thermaophilic fungi in municipa weste
compost was higher than soil, and Aspergillus speci es were the most abundant fungi identified in this study.
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Fig. 1. Thermomyces lanuginosus (IRAN-3916C): A. Colony on PDA medium after four days at 45 °C, B. Reverse of
colony on PDA medium after four days at 45 °C, C. Conidiophores, D. Conidia (Bars= 10 um at C and 5 um at D).
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Fig. 2. Melanocarpus albomyces (IRAN 3868C): A. Colony on PDA medium after three days at 45 °C, B. Reverse of
colony on PDA medium after three days at 45 °C, C. Hyphae and arthroconidia, D. Arthroconidia (Bars = 5 um).

Sy o B ey loged  BET-g S0 ey
Sy A o EpopSS (Sgam B 05 Jyinl g Lo 5 5]
BO=VY- Jhd a5 0,0 glean, b ooad ouidgy colew
can @l Gl JSE Sl oSl g g Sae
L sm.?’bé O)‘%é 6‘)‘0 “_}i‘: ‘5{50 lg‘ ‘_gw LQ)}V*@S.»T
LS‘;)M t‘)j.w AS.) Lf Slo cld.w 6‘)‘0 50)::3 6‘05@3 t_i;)

Thielavia arenaria Mouch., Bulletin Trimestriel de Y
la Société Mycol ogique de France 89: 308 (1973)

m e CiS e (g, ASp el WL,

a5, K5y o e gile VO Gy dw jl am BT S

G5y W55 pl 0g olew 4 blo (slogad ¢ JolS oy 5l

SSY sl gyl ST S e CiS lare

cuShoe gy a5y Gy plhe K Sl gad; w2



VWA (DY) il g, f o

86/AF

ol Jsb a5 sl (LS ITSIDNA asb Jlg axdlas .cosls
BLAST oz wlolpy.cul 5L cax FAY sgu> a sl
B8 a4 Sloges 739 5 calil 1AUYA L axb ool Jls
wlax pl sl celus Thidavia arenaria (KP101209)

Al 55 Sl ,o MKAT9298 s ojles b

covgals 4z 30 FO slos [0 59y dw 5l e PDA cuiShxe (g9, 45 5 A (IRAN 3517C) Thielavia arenaria - JsCb
(g 5n d = o i) LSy 5T 5 ds; € pgemsSin] 5 0153501 B

Fig. 3. Thielavia arenaria (IRAN 3517C): A. Colony on PDA.medium after three days at 45 °C, B. Ascocarp and
ascospores, C. Hyphae and arthroconidia (Bars = 5 um).

F=V ojlail 4 LI 5 OIY=0/F x OF =0 s ar (Ll s
(F JS8) 845 g i V=0 x

S (RUF-McD) a565 ol & Gl aylos
9y oz ol AF 0l gilulas rielyls CageS
arys 00 sles o BT S o s CetS s
ITSIDNA 4>l s asdllas .cudls x5, usandes
ol Gl cas FYO sgus asl pl Jeb as ol s
cales 1)+ b agsl ol Jlgs BLAST ggmins olul
Malbranchea cinnamomea 45 4 «Sligee 79A
ooy oyled b alas ol caals cals (MF838862)
A el 3 Sk s MN944465

dg1 yog,Sae VY x O—FI0 ol @ g Ll 4 Sooy
(Y S
S5 S (RUR-TaL) ags ol 4 Bleio alas SO
ovgemds 4230 FO sloo jo isS cpl ol gilulas o
e 3y ogede a0 Frogles po g wd ilulae

i S ol

Malbranchea cinnamomea (Lib.) Oorschot & de -¥
Hoog, Mycotaxon 20 (1): 129 (1984)
ey CiShame (g5, A5, elad ol
(gemds 4250 YO gl )3 5, a5l a5 muSs
WS p S e g el A atin S 5l aw 5 el ¥
gy Srre S, @ laa a5 g e S5 @ lawl o
00,8 &y JolS' ok ay a5 glaiS 0,5 S 95 g Snde
Sy &5 i e K5 0l e 0ud ald ale 0 gy
o hle o 5e8 155 S shejign CiS e
b, (2,8 5 Slo gl )b oK) bt 05 Glosed
slailgial apganiSs i)l os g Soe A LT 51y i
B oy g 5 SSHe ol 5o iBlo wonges 5 S ouls



87/AY

VWA OOYY il g, /o Cegole S 5 Lo )T 4y Jasie slag, B ololis 5 loloz [ o)) Ko 5 Sighoss

v

aryo FO lod 1o 59 aw 5l G PDA iS55, a5,

5 C USs 50 ey S Vo = laulie) lopsabaS gyl D dapganiSy )l Woe any, C Sy iy mhaw B (gl

(D S5 55 srag Ko

Fig. 4. Malbranchea cinnamomea (IRAN 3869C): A. Colony on PDA medium after three days at 45 °C, B. Reverse of
colony on PDA medium after three days.at 45 °C, C. Hyphae and arthroconidia, D. Arthroconidia (Bars = 10 um at C

and 5 um at D).
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(o gmmdas 4 30 FO (glos ;o 39, 4l 5l sy PDA cuiS e (g9, 45 A (IRAN 3917C) Thermomyces dupontii -& 5<%

(o9 Sn B = o uliiio) lapgrasS g laaJls C-D S ity o B
Fig. 5. Thermomyces dupontii (IRAN 3917C): A. Colony on PDA medium after three days at 45 °C, B. Reverse of
colony on PDA medium after three days at 45 °C, C-D. Phialids and conidia (Bars =5 pum).
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Asper gillus fumigatus MN850489
Aspergillus fumigatus M N944466 | ran
67 | Aspergillus fumigatus MH865792
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99] | Aspergillus fumigatus MG519287
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Aspergillus terrus MF152909
Aspergillus terrus MF152910
84 99 Aspergillus terrus MF152913
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Aspergillus terreus MN944451 Iran
99 99 Aspergillus niger AJ223852

| Aspergillus niger MN960432 Iran
Emericella nidulans AY 452983
99 || Emericella nidulans JQ796874
Emericella nidulans IN561268
6 Emericella nidulans JN986767
Aspergillus nidulans M N944456 Iran
Aspergillus nidulans M N944457 |ran
Malbranchea cinnamomea JF412018
Malbranchea cinnamomea M N944465 | ran
Malbranchea cinnamomea MK 334210
Malbranchea cinnamomea MH857506
Malbranchea cinnamomea M 838862

81

Thielavia arenaria MH473849

99| Thielavia arenaria MK 479298 |ran
Thielavia arenaria GU966511

99 Thielavia arenaria MH141313

Melanocar pus tardus KX976681

70 Melanocar pus albomyces KX976679
Melanocar pus albomyces JF412014
Melanocar pus albomyces KX976680
Melanocarpus albomyces MN641034 Iran
Melanocarpus albomyces MN944462 | ran

Thermomyces lanuginosus MN435624
Thermomyces lanuginosus M N944454 | ran
Thermomyces lanuginosus MH858269
Thermomyces |anuginosus GQ469970

99 Thermomyces lanuginosus MK 078054

Talaromyces ther mophilus KF728887
Thermomyces dupontii KT365210

65| Thermomyces dupontii MH305319
Talaromyces thermophiles KC342037
Talaromyces thermophilus JF412001
Thermomyces dupontii MH857768
Thermomyces dupontii MN378353
Thermomyces dupontii MN945435 Iran

Paecilomyces variotii GU968669

eolie oums ylid basls oleiil Joe (g9, olacl Neighbor-joining og, 5l eolaiwl b ool i (Seijeld s o —F S0

londs gyl anlllas gla sl 1S5 LV e b oyl

Fig. 6. The phylogenetic tree based on Neighbor-joining method. Numbers on the branched are the bootstrap values (%)
with 1000 replications. The bold sequences refer to isolatesin this study.
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Table 1. General information tolerance and termophilic fungi recovered from soil and compost in Kermanshah province (Iran)

“IRAN” GenBank ) .
. . herbarium accession Optimum Maximum
Taxon Strain L ocality Substrate : temperature temperature
accession number, ITS o °
C C
number rDNA
Aspergillus fumigatus RUF-Af2 Gilan-e Gharb Soil - MN944466 40 42-45
A. nidulans RUF-An2 Javanrood Soil - MN944456 40 42-45
A nidulans RUF-An1 Sarpol-e Zahab Sail - MN©944457 40 42-45
A. niger RUF-Ani Sarpol-e Zahab Sail - MN960432 25 40-42
A. terrus RUF-At1 Sarpol-e Zahab Soil - MN944451 40 42-45
A. terrus RUF-At3 Javanrood Sail - MN944458 40 42-45
Compost
Malbranchea cinnamomea RUF-Mc2 Kermanshah (municipal IRAN 3869C MN944465 45-48 52
waste)
Compost
Melanocar pus albomyces RUF-Mal Kermanshah (municipal - MN641034 45-48 50
waste)
Compost
M. albomyces RUF-Ma2 Kermanshah (municipal IRAN 3868C MN944462 45-48 50
waste)
Compost
Thermomyces dupontii RUF-Td1 Kermanshah (municipal IRAN 3917C MN945435 45-48 50
waste)
Compost
Th. lanuginosus RUF-TL1 Kermanshah (municipal IRAN 3916C MN994452 45-48 55
waste)
Thielavia arenaria RUF-Tal Harsin Sail IRAN 3517 C MK479298 40 42-45

&5 Sl oo 33 sla Jlgs ledbl-Y Jous
Table 2. Isolates of fungi used in this study, their locations and their NCBI GenBank

GenBank accession

Taxon Strain L ocality Host/Substrate number, I TS rDNA
Aspergillus fumigatus AFK11 South Korea Marine-derived algae JX022941
A. fumigatus Cordycepssinensis China Cordyceps sinensis MG519287
A. fumigatus CBS 132357 USA - MH866014
A. fumigatus CBS 130590 Netherlands - MHB865796
A. fumigatus CBS 130578 Netherlands - MH865792
A. fumigatus DSE 17 India Plant MN850489
A. terrus Asp-7802 India - MF152909
A terrus Asp-7801 India - MF152910
A. terrus Asp-7798 India - MF152913
A. niger CBS554.65 Spain - AJ223852
Emericella nidulans YX4 China - JQ796874
E. nidulans F5-05 China Fermentation starters JIN561268
E. nidulans DHMJ15 USA - JIN986767
E. nidulans Tm-6 Taiwan Taxus chinensis AY452983
var. mairei

Paecilomyces variotii DTO 63E9 Netherlands - GU968669
Malbranchea cinnamomea FCH 10.5 Vietnam - MF838862
M. cinnamomea CBS 34355 Netherlands - MH857506
M. cinnamomea NAUCP2 China Compost MK334210
M. cinnamomea CBS 34355 Canada - JF412018

Melanocar pus albomyces CBS638.94 USA Chicken nest straw KX976679
M. tardus CBS541.76 Switzerland Cotton jacket KX976681
M. albomyces ATCC 16460 Canada - JF412014

M. albomyces CBS747.70 UK Coal pit refuse KX976680
Talaromyces thermophilus F1208 China - KF728887
T. thermophilus WYN9 China - KC342037
T. thermophilus NRRL 2155 Canada - JF412001

Thermomyces dupontii CBS 236.58 USA - MHB857768
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Table 2 (contd) (3 ¥ Jgus
T. dupontii db15 Turkey Hot spring water MN378353
T. dupontii TAFCsl USA Com gra'rk‘)frr]Om acomn KT365210
T. dupontii BRM 043938 Brazil Composting mass MH305319
Th. lanuginosus o Pakistan (Garam Chashmea hot MK078054
spring Chitral
T. lanuginosus SS8 India - GQ469970
T. lanuginosus CBS 224.63 Switzerland - MH858269
T. lanuginosus KMM 4681 Russia - MN435624
Thielavia arenaria Y.H. Yeh V0622 Taiwan Vitex rotundifolia MH141313
T. arenaria QD20 China - GU966511
T. arenaria CK1156 USA Biocrust soil MH473849

sliile S yliwl ;o ool (g3lwloz oyl 5l casgole 5 g Lo )S @y Jomio slaz B a5 SlaS1 olandisSs b Slaogas Y Jous
Table 3. Physico-chemical character of soils that tolerance and termophilic fungi were recovered from them in

Kermanshah province (Iran)

Locality Latitude Longitude Elevation pH EC C(Elg/?)on mg{t%?r}il;)) S(Oa/:)d (SO'AI)t) ((Zl)l/oagl
Harsin 3797239 726616 1410 8.04 391 37.7 23 35 44 20
Harsin 379480 732204 1550 7.98 545 39.5 21 45 42 12

Javanrood 344154 4640325 1320 7.87 1759 53.2 18 21 46 32
Sarpol-e Zahab 3800261 588962 780 8.04 1054 35.2 0.94 35 46 18
Gilan-e Gharb 3790706 588883 791 8.9 386 56.5 24 39 48 12
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