duinvomganais wasvoundimanss

ﬂ"lii’louﬂ—!ﬂ!“ﬁ@‘iﬂiﬂuNﬁx‘]UN%ﬁﬂ

Identification of some entomopathogenic fungi

MITIANIL

WIaMIDQUAINSEN  ORIBUUNHN
¢ a a v
WaIsINNTal  duUNYY

MHORSIATHY Wne1nsol

mwm..w | i
m‘lﬂl;’.lﬁﬂu. 1] b ----- e |
’v“asu-ﬂ 9 AR - lecocccocasencossccacsa ‘

Tﬂiﬂﬂ]uﬁlﬂyél‘ﬂudluﬁﬁﬁﬂmﬁm’iﬁﬂ‘kﬂﬂ1uﬁﬁﬂq9}‘§31’lmﬂ1ﬁﬂ§ﬁm“ﬁﬂ
sy unalulagyimmn
AMzINgmMans
aNTHNIZIOUAAUDIAUNHITANANIZT

=S =
UMSANHI 2553



IDENTIFICATION OF SOME ENTOMOPHATOGENIC FUNGI

PHINPEERAYA = AUTSAWATHANAGASEAM
THANAPORN INTHAPICHAI

AKARASATE HUTTAPORN

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIRMENT FOR THE DEGREE OF BACHELOR OF SCIENCE
IN BIOTECHNOLOGY
FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

ACADEMIC YEAR 2010



v
FVOlASINUTIAY NI NUNGDI1 I5ALUAIUIIFTA

Identification of some entomopathogenic fungi

Y a o @ v W
Forinanu A Ao SAIBUUABN SHAINANYI 50050699
4 a a o v W
WA FUINTAl DUNAT  sWatnAny1 50050720
[ 4 @ o v W
U BATIATHY Wamnsel  sWaindAnm1 50050785
5y Inenmaastiuia
UM ma TuTag%n W
A (R @ s A
9101581301 HeLAT. AT INTIDEW

a 4 £ = Y . @ EZ
anzIneenans doriuma uladnszeemadudgummemanszls eydald
a d’ld [ : @ a ol = a
Tﬂﬁ@ﬁ'lurWlﬁ'HULﬂuﬁDUWﬁQﬂJ@Qﬂ']‘iﬁﬂ‘i‘;nﬁﬁ\lﬂaﬂq@ﬁﬂﬂﬂTWWﬁﬁi’Umcﬂﬂ GEKRPER

maluTlagminm Uszatlnisdnyl 2553

ANLATIUNITHOU Ao
1 A v d N
WAL.A3. QU OU INY3 1708 X
S\
15 51UnITUMS
v J ) A
HPLAT.OUINY INGIRE ™ Q—-/I,J
ATIUMS
]
HALAT.aHAT1 IndiBey e f, O
AFTUNT
Hosnt

(FALAT.UIAWITINU D TTUBDI)

U525 1UeUIH1BIIN

4
ﬁﬂlﬁ‘l’l"ﬁﬂ]@ﬁﬂﬁ!%’lﬂﬂ?ﬁWﬁﬂ;

o v %
aotfumaTuTagnszeundudinaunnisaranseiis



v
FTOIATINUNAY  MITIUUNAFDT ITAUNAIL TN

Identification of some entomopathogenic fungi

¥orlnfAnw WE Ayaliisen SATUIANY  SHENINANH 50050699
WA sUINTel dunide  sveEnindnml 50050720

Wy SATAsE  HaeiATel  SHanindnyl 50050785

3y IMuenaasiuia
a 2l
MU1IH ma 1u TaganIn
= =®
Umsane 2553
c'zd' =1 ] d,z_-i
a10158n15n1 HALAT.qiing1 InTioeu
(V) |
VNANED

¢ S v dy A g o v
Tunsldmeiugvesderiiluaunalsnlunuasdiuou 10 lalgan Adenis
= s 24 ), dLle y ?
TnsznsanyaenadugiIneazszaulmana Taowigiaealue1mis potato-dextrose-

a =

C; ds‘ a a Y A A' L)

agar (PDA) Maannil 25 ssswaidod iasunsasqdulalaiios 8 Tolyaa e

=4 Y Y a [ =K % e =% 1

Anvidnyarnisdaguaneadnyay Taefnianyuzvedlalal vinatazgdaevesla-

v
iR uazgmafanan aunintiaild 4 ana fie ana Lecanicillium (lolwtan A, B, C uaz H)
Y

ena Isaria (loYanan D 1iag K) ana Paecilomyces (1o lanaa 1) uag hignnsnisyanaldsn
= o [ = [ r a a g a

1 ToTwan fin I dmsumsdnluszanluana Tasnismiudsuiaaeueus e Internal

o [ o
Transcribed Spacer (ITS) lu@ms ITS1-5.88-1TS2 G?II’JEJ"lWSLiJE)‘J ITS1/ITS4 %30 PN3/PN16
' v A a ad vy s A

wuilelaan D, J a1 luasamndsuaoue ladaelnswes ITS1/1TS4 130
1 A a s g Y Y J

PN3/PN16 a2 le Totan A tway BvulSuiaanwe lddrelnswes 1TS11Ts4 uaz 1o Tasian

o w a =

A a a o 4 o Jd a
c, H uaz K wWiviSinafiduelddisiwswes PN3/pNIs Woihdiauiiong Te Inausiom

0o o w Aa =

TS1-5.851TS2 wiaseelaeldlysunsy ClustalX ¥91811810 01208 10 1MA910 GenBank

d a av

a Eakl @ a @ @
WIATIERI A Y tazadaunuginuduiutiFe3Taninis Tayld Neighbor-joining
% . 1 9y ' [
algorithm Tuyal1l51n3a Phylip aansauitesn ldidu 3 nquwndang Taglelyian A, B, C
v o do 1 1 <4 1 ) [l @
uAZH WaAIANUFUWUTAUENA Lecanicillivm uABE 15001 Tanuuanduivedaday
senilunguit 1 (lolaan A, B uag ©) uazngud 3 (lelwan 1) enqui 2 (lelwan D
a v o do . o’;’ z:y 1 T < = o R =Y =
uay K) fnnuduiusiuana saria Nefingu 1 uag ngu 3 Wudanaiedny 3misimsinm
iiin e lmadinszan Tuanady 9 de'ld

Y

fdiney: iemiuiluana Tsnluunas, ITS1-5.8S-1TS2, ana Lecanicillium

I



Title Identification of some entomopathogenic fungi

Students Miss Phinpeeraya Autsawathanagaseam Student ID 50050699
Miss Thanaporn Inthapichai Student ID 50050720
Mrs. Akarasate ~ Huttaporn Student ID 50050785
Degree Bachelor of Science
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Abstract

Ten isolates of entomopathogenic fungi were identified using morphology and molecular
analysis. Only 8 isolates were grown on potato-dextrose-agar (PDA) medium at 25 °C. These
isolates have been partially characterized using morphological traits such as features of colony
morphology, size and shape of conidia as well as crystallization. Morphological characters could
be separated into four genuses. These were: Lecanicillium sp. (isolate A, B, C and H); Isaria sp.
(isolate D and K); Paecilomyces sp. (isolate J) and isolate I can’t identify. For molecular
characteristic, ITS1/ITS4 and PN3/PN16 primers were used to PCR amplify the internal
transcribed spacer (ITS) regions ITS1 and ITS2, along with the central 5.8S rDNA. However,
those primers failed to amplify reproducible products from the isolates D, J and L Isolates A and
B were amplified with primers ITS1/ITS4 and isolate C, H and K were amplified with primers
PN3/PN16. The ITS1-5.8S-ITS2 gene sequences were aligned with ClustalX. Selected sequences
available from GenBank were also included in the analysis. Phylogenetic trees constructed using
the Neighbor-joining algorithm in the Phylip package. Those sequences can be generated into
three main groups. Isolates A, B, C and H were associated with Lecanicillium sp. However, it is
clearly difference between group 1 (isolates A, B and C) and group 3 (isolate H). Group 2
(isolates D and K) were related to Isaria sp. Nevertheless, group 1 and 3 would be interesting to

compare them using other molecular technique in the future.

Keywords: Entomopathogenic fungi, ITS1-5.8S-1TS2, Lecanicillium sp.
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3.1 mandl gunsaliaziesildlumsinin
3.1.1 a3tAll

3.1.1.1 ®1%117 Potato Dextrose Agar (PDA)

3.1.1.2 ®1¥119 Potato Dextrose Broth (PDB)

3.1.1.3 yadanaad wed 13 31n GF-1 YoIu5HN Vivantis

3.1.1.4 ABUONBADSII A (Tag DNA Polymerase) Y09U3HM Vivantis

3.1.1.5 ﬁaaﬂ%ﬁaﬂﬁia"lmﬁ (Deoxynucleotide, dNTPs) YBIUTHN Vivantis

3.1.1.6 11liwle3 TBE (TBE Buffer)

3.1.1.7 ﬁgﬁmammgm (DNA ladder) 4110 100 @:LUE’( YDIVTEN Vivantis

3.1.1.8 ddou (loading dye) UBIVTHN Vivantis

3.1.1.9 miazmﬂmﬁﬁﬂﬂuﬂuﬁ (ethidium bromind)

3.1.1.10 8z l5diaa (agarose gel)

3.1.1.11 IuTasumal (liquid nitrogen)

3.1.1.12 ¥has e n losnu (deionize H,0)

3.1.1.13 19ANDIBd308a% 70 UAT 95

3.1.1.14 esavawnsaeniay laeinnad 102 5an (ethylencdiaminetetraacetate,
EDTA) AU 4Y 25 mM (pH = 8.0)

3.1.1.15 VlW‘iL?JE]’;(primer) YDIVITEN Invitrogen
Twsiwes 1TS1 (5-“TCCTCCGCTTATTGATATGC-3")
Insaies ITS4 (5°-GGAAGGAGAAGTAACAAGG-3°)
Ll‘me’é)’af PN3 (5’-CCGTTGGTGAACCAGCGGAGGGATC-3’)
VlW’iL‘JJ@; PN16 (5’-TCCCTTTCAACAATTTCACG-3°)

3.1.2 gilnsal

3.1.2.1 n3euonasuted1onszud 1 (agarose gel electrophoresis)

3.1.2.2 I3easuiiauaadanilhlema (UV transiluminator)

3.1.2.3 m?m%’m&iwmsmmﬁuum (spectrophotometer)

3.1.2.4 TS ue (DNA thermal cycle)
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3.1.2.5 1030V INANE1TALAY (vortex mixer)
3.1.2.6 ¥1APANAADA (microcentrifuge tube) YUIA 0.2 0.5 LA 1.5 aaans
3.1.2.7 ‘gﬂ\luiﬂ’iﬂm@ﬁ(micropipette set)

9 Y “
3.1.2.8 9dUANIBU (hot air oven)

Y dy 5
3.1.2.9 QUNLYD (incubator)

Vv
3.1.2.10 4610459 (laminar air flow)
3.1.2.11 1A5039%9ALI08A 4 UMY (blance)
Salasl2 @j@u 4 uag -20 DIRNHATYT (refrigerator)
& .
3.1.2.13 UWILLYD (petri dish)
3.1.2.14 ﬂulﬂﬁ (slide) Lmzﬂizﬂﬂﬂﬂﬁqﬂﬁ(cover glass)
3.1.2.15 ﬂ%@di}ﬁ%iiﬁﬂ/ (microscope)
g A A&
3.1.2.16 o lasuran (needle)
' v
3.1.2.17 22913 81%0 (loop)
A :
3.1.2.18 10504 19 1A5L (microwave)
ﬁ' Y zé 1 ﬁy s

3.1.2.19 IATDIUUBUIINYDANUAUGA (autoclave)
3.1.2.20 919AIUANGUNYY (water bath)
3.1.2.21 Insauasuazhun (mortar and pestle)
3.1.2.22 AIB4119aNBI0A (alcohol lamp)

3.1.2.23 vaeanaufitidurnugudnaie 1.91 Hodwas
' v
3.1.2.24 1WuPO501Ua1890 (hook)
3.1.2.25 "’U’Jﬂgﬂﬂm‘lﬂ: (Erlenmeyer flask) YU19 125 yaaang

@ [ dy = o EX =
3.1.3 206199351 15 lunsanyn

A &g Ao = e p .
wa'smtﬂummqTmimmamummﬂm“lmummmgmimmnmﬂ AT.LEIUNY
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= a o

Tndwudng 1inAgInendingms aquanddsmsUnudagiianedinm nguiteiguas

U q

Y
o Y

Fainen duindseRannn1sennuie nsuImmsmnyas iarua 10 1o laaa Auenldan
Y

2 o
maense laadiinia

a

ad & Y a’!
3.2 Imsuenel nuSgNE
= dy A g o A A
Wores1ituanualsaluuyaniinsainnseta  (streak)  AIUUDING
Potato Dextrose Agar (PDA) (MANWIA N) ufigavad 25 semaadod funal 3-5 Ju

:/’ a dy A g o o A A A
nntiwdsaeniuaunalsalunuasintulalaiifed ¥1a1nnTeUaaduueIN1IT PDA
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=2 @ o a Yy v d o = o 9

Anranva duguinemeldndesganssau Mimsmseua lad laonis ladane
3 A 7 = a a 4
Sudodule nauualasinoada&ou lactophenol cotton blue tazlladronszanilad laa
ilfnugiieveslaiide dnvazvouduls jilsiunzdnyaznafia phialide Mold

U
do w ] ' @ a o @
ndeaganasrlmasuno 40 whuaz 100 wh fuiinnmudulonas TadiRovioumnsiaving
Y
TatiiodaoalUsunsudiogi Nikon ACT — 2U Imaging Software $1171 20 4160 lo laian
£

(n = 20)  ATIVINARNE1 (ength) 1aZAILNI (width) vesusay IatiReu1
AndoazMANYAIIAANABLLIATT Y (meantS.E) AILIMAIAIINAMIAATDUNIATTIU Y

uaaz 1o Tmandaa 1110 s SPSS (Statistic Package for Social Science) (DIANGUUBIAIDE

4
(¥931

=X Y =Y Y]
3.4 miﬁﬂmmmﬂﬂuﬂimnimaqa
v a g
3.4.1 MIANAADUID
o dy dy A g 1
dmamzinsasesiiuauva lsalunvasluudaz Te Taaalueim1s PDB
° P a g 2 oA < 1 a I~
manuln n) ¥ ldiuRguvgidesswnieuvdNanwsa 150 seudeun unm
sz 7-10 S wemiuySaveuduls Kinsusnmaan (Pellet) lasiilUiuwlodn
a 1 [~ Q’ll o :/I
A713157 8,000-9,000 S0 VAR 1TU1IA1 20 11T AtTuTMs A awalan 2 AR 25 mM
v v v Y v
v o v oA 1 % )
EDTA (pH = 8.0) (MAHUIN n) AuAetnauiiIun1ssisedn sy dunwaaanuadig
Y

P! Y @ o v aa v o &
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o < A a a d a s d A o ] Y 4
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(301 5 U9 denature 71 94 @A uwalBod (Jual 1 W1n 30 U0 annealing 9 46 93f1-
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AL e 11111981 2 U LAY extension 11 72 BFALE AL 1A 3 1IN 31UIU 35 TOU LA

a

= = < =} 3 s g 3 o §
final extension W 72 B4p¥ALTEE (11413071 5 WIN INHUABUBILQNIAUTIYINgaINALl 4
= c?/’ o a s ag ad = a
peruralen MIniuRInAmI1ziAe3Term Isanasan Ing IWSTa (ManuIn @)
v v da av
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o a  w S o o FU a s o w Aa = J Y us/, o 9 PRETIY]
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= )= v o do 9y @ A Y .
aFumouaNUFNEHTIUg IR GenBank Aaiaadlumsnai 3.1 Tagld Basic Local
a '3
Alignment Search Tool (BLAST) (http://www.ncbi.nlm.nih.gov/blast/Blast.cgi) 4aZUATIZHUN
a v v Jda au
UHUQNANNTUWRUTIFIIIMUINS (Phylogenetic Tree) 10 11/511n51 BioEdit, ClustalX 1.83

1oz PHYLIP (Neighbor-joining method, NJ) (A 1AHUIN 3)
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d' = Y 1 9 d’ o kY = =
M3 3.1 uaaesIeazideadleaaIngIudeya GenBank M1 1U1FlumsulSeufioun

v v Jda ag
ANUANNUTLBIIIANUING

Locus alve 91994
AY755506 Isaria fumosorosea Ergashev Uagntue, 2004
AY 624184 Isaria fumosorosea Luangsa-ard LiagAMe, 2005
AY 624182 Isaria fumosorosea Luangsa-ard tiagAMs, 2005
GU453924 Isaria fumosorosea He tagntue, 2010
EUS553329 Isaria tenuipes Inglis 14ag Tigano, 2006
EU553323 Isaria tenuipes Inglis ttag Tigano, 2006
AB378506 Lecanicillium araneicola Sukarno gAML, 2009
EF513009 Lecanicillium lecanii Kouvelis Hagane, 2008
EF513014 Lecanicillium lecanii Kouvelis tagame, 2008
EF513027 Lecanicillium psalliotae Kouvelis {agnm, 2008
HQ711848 Paecilomyces carneus Han ttagnme, 2010
GU586845 Paecilomyces marquandii Zhou 119g Zhang, 2010

9 Y10 http://www.ncbi.nlm.nih.gov/nucleotide/
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microconidia

(G i macroconidia

D

MNN 4.7 LansdnbauzndagIuIneved o laan I; A: dnvae Ialafiduminumg

dy [ s Y (% d’l [ Y [ a A
1¥9; B: anyag 1a lalfiunasaumiedye; C: anvazidule; D: anvaz Iniiay
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conidia

NN 4.8 LFAIANYASNNTATIUINO U0 1o Taan I; A: dnbme TaTadduntanumig

dy [ a9 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>