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Entomophthoraceae- Entomophaga, Entomophthora, Erynia, Furia, Massospora,
Pandora, Zoophthora
Neozygitaceae- Neozygites
Ancylistaceae- Conidiobolus
Ascomycota
Pyrenomycetes
Hypocreales
Clavicipitaceae- Cordyceps, Cordycepioideus, Ophiocordyceps, Torrubiella, Nomurea,
Gibellula, Pseudogibellula, Akanthomycese, Hymenositlbe, Hirsutella, Paraisaria
Hypocrealean anamorphs- Aschersonia, Beauveria, Fusarium, Hirsutella,
Metarhizium, Nomuraea, Isariae, Tolypocladium, Lecanicillium.
Loculoascomycotes
Myriangiales
Myriangiaceae- Myriangium
Pleosporales
Tubeufiaceae- Podonecteia
Unclassified anamorph- Entoderma
Oomycota
Lagenidiales

Lagenidiaceae- Lagenidium

L. Orthopthera
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2. Muscardine
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4 Van Driesche and Bellows
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6. Louis Pasteur

7. Robert Koch
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9. Benham And Miranda

10 Macleod
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2, Conidiophores
3, Conidium

4. Blastospores
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Picromerus bidens Heteroptera
Anthocoris nemorum

Eulecanium spp. Homoptera

Hepialus spp. Lepidoptera

Hypocrita jacobaea
Cydia nigricans

Lathrobium brunnipes Coleoptera
Calvia quattuordecimguttata
Phytodectra olivacea
Otiorhynchus sulcatus
Sitona lineatus
S. sulcifrons
S. macularius
S. hispidulus
Anthonomus pomorum
Hylaster ater

Ichneumonidae Hymenoptera
Lasius fuliginosus
Vespula spp.
Bombus pratorum
Leriaserrata Diptera
Spiders
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L. Arbitrary Primers
2, Telomer

3, Ribosomal Spacers
4, Cadaver

5. Serial Dilution
8, Chloroform

7. Isoamy! alcohol
8, Cold Isopropanol
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2, Cetyl Trimethyl Ammonium Bromide (CTAB)
3, Sodium Dodosil Sulfate (SDS)

4, B-Mercaptoethanol

#¥



fJu;)‘/ - (/ f ﬁ

33_1':: ,52 Iy

N

Colps o 09 Sas oliT lon 4o B o ools oyl DNA subw Gga,y 4 g gy 2+

Oley B olF il as 0 =Y 58 slos jo g wo S wlol ] a4 Yepbgs ol pidg S B¢

LITBE 3L ;5 /) 5,57 U5 b 5,585,501 o zl 5l DNA osmline (gl o gl ooliciu

3 s ,See YO) Tsleg poaasl S5, b U5 5,989,580 plasl 5l ey g a8 pdy &9 IX clale

5 A Bi> wolaitle s, shie Ol b Gew oo (550l S5, Glhaiie oy Lo 0

zlpesl Bl ags o eolatul

(F-Y S8) Cépdy Ojge 5100 gl

0)9.0 0‘9.9 \—VJB»

Myl 4 5l Slge M) ek Sl e Ve 0
aly Tris-HCI 1 100mM
pH=8

o, EDTA 0.5 20mM
e NaCl 5 1.4 mM
Jues CTAB - 2%
Jues mercaptoethanol - 0.2%
> PVP40 - 1%

o5 ol 8 &y HC 5l oolazul b T pH 5 2 e

c e d el gl L 9o ol by 3 o cules 0

B. bassiana z,8 calizee aslax Y 5l ool 5l GDNA (55,589 55l (6931 15-Y IS

1 Dionized Water

2, Tris Borate Ethylene Di-amin Tetra Acetate (TBE)
3, Ethidium Bromide

70



0

A s .
(/47 (- ISSR A 10951 Beauveria sp. &/J'/d/k@bd{'f@“uﬁ/ ﬂ

s:fC;EZ-‘s

3k 0590 slaJgle —V-¥

:(Tris-HCI 1M, pH = 8) ;¥ g0 ) &G j0u 5" sl (g 5 Jodxo —V-Y-Y

PH olS” ol Jo 5l amy 00,8 o cjedai )b 50 O 2 oo Av e 50 1) (a5 )8 WAl
Sl sl ) ool L PH oot it ol A @ dblge (V-10-VY) Loy 45 Jglona
HCI 0,5 adlal a5 04l azgs aiSS ol & b PH ol a8g0 o 0l ploxl 092 55 j0 5 Lade
oy daze (glod 4y Jglme (slod 0,5 poo il w0500 Jolne PH (205 5 Lo 238l el
ol 5 am s A 4 Lses (glos yo Jslee PH a5 sl aslol Slej byl 1, HCI (0,5 aslsl
e 55 303,55 wilon, il Vo o+ &y oyl o 5 01 b Johone oo el o

W 6)“-"9'1’/'

((EDTA 0.5M, pH =8) ¥ g0 +/8 dumw! St 1555 ool (68 oyl Jokxo Y-V
S 5l eslatl b g wd o uhais b 9o Jhaie Of 1 L YO L0 EDTA 5,8 VASIY laie
sdiliy A 4 Yoo Vo s 5l ookl b Jslowe PH 095 o SlS 5 0 053 age cwbliie (y o0

05 S Sl 5 5 00, DI o, il a1+ e 4y Shae Ol b s 3

:(NaCl 5M) ;¥ g0 & oy IS o3 dow Jgloxo —¥-V-¥

A 6)"'\'9.13 LBL" 6L°° 9 o.b; 9)’[594‘ soJSLu)

£5



fJun’/ - (/ f ﬁ

33_1':: ,52 Iy

:(TE) Tris-HCI-EDTA ,8L -f-V-Y
(PH =A) Yoo 0 EDTA 2Jg S0 Yo v g (PH =A) Yoo S Tris—HCI 2g S ¢+ lais
w0l yid Joo Voo 4y dadi Lgo g,)]l.j‘)p.?ocoé;dété‘}#ﬁ)bjé g,)T).’l.:Jé.:.oc\’ 4@

W Lg)b.e‘.fj éb" Lch.) 9 ob; 5)1593‘

‘TBE ,8L -0-Y-Y
atd Sy 09,5 (o0 Bpae IX Sgiul &0 a5 (5K 5 4 X Sgiul & 90 4 TBE 5L
0,5 YV o EDTA 0/5M, pH = 8) Syl 5l o Lo Y+ (Tris base ,5 0F lade 5% gl
il A & Jsbe PH s ol i Lo YO+ oo 4 05,5 bglsee an b |, o9 e

Mowu)ﬁ\p»ajb.o.ou—‘bw

DNA;’WSW@)){—A—Y

5 81 J5 5usbersdl oy, 90 ) ek glpel DNA clle 5 (osls (s jshie &

05 ool (5 gty S

(81 5559 S olSins L 5,87 J5 5539 i -1-A-¥
R Cb.?u.m‘ DNA ) uwulasubsssim&u)b)l k5'°9") DNAW&SLsm))Ju.@‘}
S8 aa8o Y oo g Ve 5Ly L g;4)..5.'\ Ol b eolaiw! ds o ) )')151 J5 3899,

>

D90 S

Y



X

A s .
(/47 (- ISSR A 10951 Beauveria sp. &/J'/d/k@bd{'f@“uﬁ/ ﬂ

s:fC;EZ-‘s

S yogidg Sl g, -T-A-Y
i S las ol yiegidy wSiuwl Sl eolaiul ool adss DNA clale 6 .Soslail g, o Soolw
S aS el Sso ul 4 )5 oy, wilbiee yegill TP zoe Job o0 Sy slasenl ()58
ol UL TE Jgloo b lal el ooy J> ,hie I L TE 5L ,0 (DNA L RNA) SalS g5 ol
30 dgad &5 Jolore ouiled co 1) digad CA> o oS o0 yho |y oSlws dall laie 4 Jlade
Yoo 0 ol gy9 wd> g DNA L RNA clalé o ol el g Blas b oo J> o
13,10 0g>g alasl) -l agils
&S el 1 0050 cpl o a3 byd bl e sl 90 DNA (gly sl e jo 0,59, O
VA G (YA zge Job j0 iz 4 Y80 zao Job 10 i Cond) ool gl 5l DNA coa s

il il e 3o 55,50 VASY oy oo 2l 5l RNA CoaS o pid Lo 4o 055,50 V5

ISSR 6 yos . siS5 g (PCR) 31 poucly (6l yui ) siuiSTg —A-Y"
G yaslyy s oolinul (VARF) L Sen 5 'gugsS) Jesdl yyiws 5l PCR STy olowl (ol
S5 5l 5L 0,90 Olge .l ol 03,91 Y=Y Jgaz 10 5lheds (slopzy (2iSTy 4o soliiwl 5,40
Voo agd os5) DNA 55 Seo ) sggime PCR yidg S Vo bglies Lol ISSR (sl o)
ol g, e A g Tag-PCR Master Mix ,Jg,Sce Vo 10 ppm cdale b peolp 5idy,Seo
AF) IS Y0 5 20,5 5Ll aids 8 ol 5 ile a>,0 AF sleo LPCR S, .ol oo 05900

VY g (a8o ) wol 5 il az 10 VY ca sl FO ol )3 ool a0 TO-00 @sds V) ol 5 ole ax (o

1 Zietkiewicz

FA



fJun’/ - (/ f ﬁ

33_1':: ,52 Iy

gad 5l e e O Gl ¢l pends Sloyumy (iiSTy plasl b .l aslol agds & w0l )3 ol ax o
Slasil CodsS 85 18 eoliiul 3550 83 5989 5ST1 )3 ISSR (sloyeulpy ;S5 oy 12
TN 58T U5 9y 2 ol eads lopmasy (2STy 5l Jeol> B. bassiana calise sladslos (6,355
kel 5 @lobid lp J5 2 00 7 W Gl & (V2 2DD) (JoSU90 (55 SLaS 5 005 (o 2
Gl ol (650,15 5l liedsl Cpm oS canl SO @ a3Y 285 18 colanul 550 aily
aw Pl > B sbhalax alS 5l ISSR gloyesly 5l plaS” 12 5l PCR iSTy e SSLis

Al poad) ndy)SS sl b ol SoLis hais 5wy 1SS s e
az 0 -V sl o g3lwad, o a5 8,3 1,8 solatwl 5,90 eulp Ve Slaws iz Cpl o
5o ol plodl gla sy b asl ULl jo oolaiul 0550 slo panl el (6 )l0gSS ol )5 sl
B Sllllas ;0 a5 ooyl B aws S (orw 5wy Sl g (b (Ve 950 5 (35 SSL
5 Gl el olol Y-F Joax 005 ooliswl wogs eols lis z,B8 psiy o oYL ISoas

D e slas | sl Jlas! sles

oolawl 3,90 (_gbb).,u“‘).é JLa.':" (_gLo.) 9 6”9" Y-V J5\.\?

ol Jlasl slos 5'>3) Jlss sl Jail gles (55 3) JIgs
UBC815 50 (CT)sT A7 51 (AG)10T
UBC812 50 (GA)sA 809 54 (AG)sG
UBC849 50 (GT)sCG 810 54 (GA)sT

P1 48 (CT)sRC 825 50 (AC)sT
P9 52 (TC)sCA 840 50 (GA)YT
P12 46 (GA)sYT 848 50 (CA)RG
P13 46 (AT)sA 849 50 (GT)sYA
MS3 55 CA(CCA)CT 857 50 (AC)sYG
MS4 54 (CA)1G 873 48 (GACA),
MS7 55 (AG)10G BIS06 54 (GA)sGG
MS8 55 (AG)1C BIS07 54 (TG)GT

MS11 55 (CT)1G BIS09 54 (AG)sTC

MS12 46 (TC)1C BIS22 54 (GTG)s

MS13 50 (GT)1C BIS27 54 (CTC).GC

MS14 55 (TG)1C BIS29 48 (AAG)s

#4



X

A s .
(/47 (- ISSR A 10951 Beauveria sp. &/d'/&/k@bd{'f@“uﬁ/ ﬁ

s:fC;EZ-‘s

38T J5 5599955591 L PCR Jguame ooy 3o —V-4-Y
cble LTBE 2L j0 WIV) oy VY 58T J5 695 sl 1 sl PCR @Y gama 5,589 15Ul
L TBE il fiddon Vo b 35T 0,5 VT 505 byl 5 o 5 4048 sl 6,5 plond 1X
ol 9,0 J5 olSST .aiads 5,999,580l &g Ve by boaiBs £ oe 4 lediges AX cdale

A ags wSe 5 5] el somlie 5l e 9 28,5 18 it el gl axil cox Y g lo p eSe

S5 alid g Jolsd (g S ojlail —e-Y
Slasbsy 5l eosls ggi @ ais (g5 oo 1) 08 b Cmex i) 90 G (S slaalis b Jols
sla,Siles glaools glis  (Sey alold (g pSosll jslare 4 0,8 arsle 5SUsS (sl
S abols (6 S ojlail sla by, (S gere anl 00305 (Byme i g, (paiz (JsSUse
Ol alas oo Jold gy oo )G s o, Kilas gloosls gl a5 (Seasy alis
5 e olael bl 992 pas g 0929 dwosls Joloxi g i jolaie 4y il oo uls 5 oole il
g ool o Sy 5 olulid jghaie 4 Wlg oo alid Lyl 5l ol .ol akie jheo
Ll yesie SO U ol alis culyo all Jge s gy 9550 Slrcais Ol o gl
9 d9See o alid pd il GLSe Ml gl 90 sl Sl oS Sboy obsyl nl 5o

1. Gel Documentaion



fJun’/ - (/ f ﬁ

33_1':: ,52 Iy

Sobol o puiiio wizr gloay joxi —NV-Y
ool S Bl (e (S8 Lallyy Jelos g w35 9 (SlF plBS gonadb sla)Sal) o e 5l S
Olesed 42525 5l o piie iz Julod g 4520 SlaSiSS o .l o pateniz (5 kel slapi ;651 |
lod S 5l 4 059yl LbSiSS (al 098 o0 osliinl Sl o Lalg) oy Sl psite (i
L oloodon «(S3glgdyoe laosls Jod 5l alitee slaosls (Siy g9t Julowi 5 4152 6l
L0520 g Glads 4 daeh il cnl w5l S oo 8 esliial 050 (J5SUge (sla St

D351 08 Ak 5l e T Lol sleddlge

labg 4 5 1-N-Y

ailige SLAl ganeg)S ol sl Bas a0 i win eSS I (295 & ladss e
o LS axly dlox Sy 5 (pwp 9j9e Dlas Sl ) alise ol 8wy s g0l 5o 09D oo S
el Gl WS o )18 ades Gy as gol 8l (90,5 (gainains Aol (o WS e I3
& omaiab 5T ol aiies 5oKeal WS e L5 Allas loades s a5 o3l 5 ob;
8 e LS 0 (pwaie Golad jo wils 18 ales Sy jo a8 (ol Bl wally a8 S plnil o sl
gy e 5590 Sy Sl sl wls 8 lae glaadss )0 oS (g0l 8l 5 a8 S

aalllas 9 90 (glaosls awg ol sl L3 5l 095 dizr c(gaineg S Sz gamaiib la ) 5o
9 D9don camitin Wog 5l (o 4 Wosls bl a8 o9 WS (o0 B (o) 3590
madeS 4525 Sla by, w0 O 392y acadsis (saneg Sl (bl e gladss a5 o

;M 6L®w9) «)5.&.0‘5.0 oolas ! S) 85"" :L’)?u 5o alols 2 TN LSLQW"")ﬁi” )| v sé‘

L. Cluster Analysis
2, Prinicipal Component Analysis (PCA)
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Study on genetic diversity of fungus Beauveria sp. using ISSR markers

Abstract

Entomopathogenic fungi often in nature make insects diseases and important agent
regulator insects population that nature of human had put it. Insect pathogenic fungus,
Beauveria bassiana a famous as pathogens because of the wide host range as a biological
pesticide is considered. This fungus wide range of hosts that least 10 orders and 40 families
of insects are included, infects. In this research, to study genetic diversity this fungus, from
different regions of ahvaz (khuzestan province) and shahrood (semnan province) 50
different isolates of B. bassiana fungus by Galleria Bait Method (GBM) have been isolated
and using morphological traits such as growth rate, sporulation and germination power and
pathogenicity against Tribolium castaneum (Coleoptera: Tenebrionidae) were described.
Morphological experiments results revealed that among the parameters of growth rate,
sporulation and percent pathogenicity there is a significant correlation. Also, in this
research from replicated polymorphisms of micro-satellite ISSR markers to assess the
levels of genetic diversity in 26 different isolates of B. bassiana fungus isolated from
different geographic regions were used. In this study, from 30 primers evaluated, 24
primers on the basis of bond formation rate, polymorphism and repeatability of bands were
selected. Mentioned 24 primers, in total 913 bands were produced, that all showed
acceptable polymorphism. The number of replicated fragments by different primers were
varied. The highest number of amplified fragment was 50 belong to ISSR840 primers and
the lowest of them was 29 belong to ISSRBIS29 primers. The highest Shannon's variation
coefficient, Nei's variation coefficient, Effective number of alleles, Polymorphism
Information Content and Marker Index belong to ISSR840 primers that indicates that this
primers variation between isolates show better. The results of this research indicate a
molecular and morphological diversity among isolates and showed the efficiency of ISSR
markers for determine genetically diversity of between different isolates that were studied.

Keywords: Entomopathogenic fungi, B. bassiana, genetic diversity, ISSR markers
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