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1. Luria Bertani Agar (LA)

Tryptone 10
Yeast extract 5
NaCl 5
Agar 15
Distilled water 1000
U5y pH 7.0

yaaans

. o T Y o A o & 4 - o &
azﬁ']ﬂﬁ’]uWﬁiJV]\iﬂiJﬂalWLGU']ﬂu Ltaﬁuﬂﬂuimu%ﬁmqmﬁgm 121°C Aua U 15

1 Qy I a o
Youdaons19ii unan 15 w1l seaugavglveseniisanad maedsyuna 55 °C Jainn

wnasFne ampicillin aslue s Idanududugaihomany 100 Tulasnsuiiaddas

NOUIN

2. Luria Bertani Broth (LB)

Tryptone 10
Yeast extract 5
NaCl 5
Distilled water 1000
151 pH 7.0

F4 v
A

1 & Y Y o Y _ o £ = a o o
ﬂ%ﬁWﬂﬁ')uWﬁ'NVNﬂNﬂiﬁl‘lﬂﬂu umuﬂﬂmmwwamqmwgu 121°C AUAY 15

s 2 g -
ouanon1s1eil wunal 15 win

3. Nutreint broth (NB)

Beef extract 3
Peptone 5
Distilled water 1000

15U pH 7.0+ 0.2

N5
N5

yaaans

Y
azaedunanlriidnny thlddusuazarevua Sa pH mldavuziach sindedae

a @

A J Qy < =
autoclave NYUNYY 121°C ANUAU 15 ouanemsei Wunal 15 win

LY
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3. Nutreint Agar NA)

Beef extract 3 nSu
Peptone 5 N3
Agar 15 N3y

Distilled water 1000 Uaaans

15U pH 7.0 + 0.2

4 [
=

1 :zl Y I v Y o = ] =t a ° @
azaredIumaunarua liidnn naaih ldiseinseigungd 121°C AWAY 15
o 2 g -
ouanons1ei Wunal 15 win

4. Potato dextrose agar (PDA)

U39 300 n3U
Dextrose 20 NS
Agar 20 Ny

Distilled water 1000  Uaddns
150 pH 7.0+ 0.2
smsdenuldensiudis suiusudnldasluntoiinduliinas 500 Tadans du
Wideauu 30 1f Mintiunseariufvnng siinseed Id@Euinau 1w 1d5mas

v A o a

aamoilu 1000 iadans nnfudnd e nanliidhiug uﬂﬂﬁwhﬁ;aﬁqmwgu
121°C Anudy 15 ouddons1ena thuna 15 1
5. Potato dextrose broth (PDB)
furlsa 300 N5
Dextrose 20 N3N
Distilled water 1000  Na@an3
S3msmilende 4 ua liney Agar aqlluems U5u pH iy 7.0+ 0.2 1 1)ilaeh
L%@ﬁqmﬁgﬁ 121°C Anmdu 15 Yousddemsaii ihuan 15 1
6. Water agar (WA)
Distilled water 1000  Nadan3
Agar 15 N

a

wey Agar a9l Turhnau 5y pH ilu 7.0+ 0.2 v T Teahdefigamail 121°C anw

U

[ Jd tg’ I~ =3
au 15 ouanoni1sail Wumal 15 wn
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1. 50x TAE buffer (pH 8.0)
Tris-base 242 N3
Glacial acetic acid 57.1 Haaans
0.5M EDTA 100 Naaans
Distilled water (filled up) 1,000 Haaans

azany Tris-base 11az EDTA«2Na luihndu nifufin Glacial acetic acid aa'll
(@ lugatu) audaiu ué’aﬁw“lﬂﬁqqhﬁ:aﬁqmwgﬁ 121°C arugy 15 Jeuddenisnaia i
a1 15
2. TE buffer 100 mM Tris-HCL, 10 mM EDTA)
1 M Tris-Hel (pH 8.0) 0.1 Haaanas
0.5 M EDTA (pH 8.0) 20 lulnsans
neuansazanelifidhiu ndliusinasi 1 das vl aindeiigangi 1217

U

@ I 2 g ~
ANuAY 15 Youanon1i1eid wumar 15 un

3.2% CTAB
2 % w/v hexadecyltrimethylammonium bromide 20 N3
5M NaCl 280  dUadanag
0.25 M EDTA (pH 8.0) 80 Naaaas
1 M Tris-HCI (pH 8.0) 100  Nadaas

[ [ a I a o 5 [} g { a 5
weruasazateiiannu udnlsulsmasihu 1 das v ldiceinsenguvgil 121°C
o 2 2 g a
ANUAU 15 Youanan131917 1una 15 wih
4.5 M NaCl
NaCl 292 N5
091 o a a Aaa @ a 1< a ]
azareluiindualSuias 800 Haaans ausuazats udrlsullsuesidlu 1 ansuirll

= 1 zgl A a ° @ I Qy < =
AN UFDNYUNYN 121°C ANUAY 15 ouanons19ia 1Wual 15 un
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5. 1M Tris-Hcl buffer (pH 8.0)
Tris-base 121 N5
aogqazareluiiinaudsuias 800 HadansoInuuwAN conc.  HCl  U5u1as 42

a

[l k2 v
fadans 15y pH W 8.0 udnl5ulSuasidlu 1 aas v hliaingeigungl 121°C Ay
7 2z ~
15 Youanen31917 1Hunal 15 un
6. 0.5 M Ethylenediaminetetra acetic acid (EDTA)
EDTA 186.1 n5u
NaOH 20 N
v v
azaneluiinduSinas 800 dadans auavazate Ysu pH 1 8.0 udrsulSinas

a

iy 1 dns ﬁw‘lﬂﬁmn%@ﬁqmwgu 121°C A 15 Yeuddemsiaiiy funan 15 wii
7. Ethydium bromide
SmMEBr 60  lulpsaas
TAEbuffer 250  iagans
avae EtBr a4y 1X TAE buffer mary 1 ifuIviune
8. a13aza1®8 MaFarland NO.S
WA 0.5 0adans 0.048M BaCl, (1.175 g BaCl,2H,0 Turindus 100 mD) uaz 9.5
iaaans 0.6 M H,S0, (1 Hadans concentrated H, SO, Tiindu 100 fadans) e 1iidhi

4 9 Y Y A ' I Y J 9 A aa
1H9ABINTT 1% i]z%m'saza1fm11ﬂ:nm;umammﬂumiazmamaa 1.5x 10 cells/ Hanans
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1. Gram’ stain
1.1. Crystal violet
a15azay A
Crystal violet (85% dye) 2 NIy
Ethyl alcohol 95 % 20 N3
azanedluoansaadaudazalsriua
fsazae B
Ammonium oxalate 0.8 nN5Y
Distilled water 80 aaans
1] Y A J 9 Yy a9 a
WEuasazals A nuaisazals B fiazneu ngeenoums 19 uazormauny 1o
A 1] %
RINATALAY A 1:10 NOUNFUNVEITaza1e B
1.2. Safranin O counterstain stock solution)
Safranin O 2.5 AT

a aa

Ethyl alcohol 95 % 100  Uaaaas

= I . Aa aa Y] g’ o
faglsalumsdenliidearailu 1:10 (stock Safranin O 10 Haaans HaunUAAY
A aa Y A 1 Y 3
90 aaans) Miaznou nseeneulgnnais

1.3. Gram’s iodine solution anordant,

[

Iodine(Crystal) 1.0 N3y
Potassium iodide (KI) 2.0 N5
Distilled water 300 Uaaans

Yy a

. . g} v a ' : <
aza1e iodine waz KI TwshndulSinaiess new udaduilvasy o3 uaie-

1.4. Alcohol-acetone (decolorizer)

a A

Ethyl alcohol 95 % 250.0 Naaang

Acetone 250.0 NUaaans
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2. Lactophenol cotton blue

@saza1y A

Lactic acid 20 Hananas

Phenol anelted crystal) 20 Haaans

Glycerol 40 Hanans

hndu 20 Haaans
?15azae B

Cotton blue 0.05 n5u

aza1e phenol (vaow phenol 1d9an 20 Haaans) aalu lactic acid, glycerol uag
: Y ] 1 a o o I
HUINAU Tﬂﬂmumm%uaam 1Ax cotton blue a4l (§1115V cotton blue o1 9nT o3l 1%

Y 9 a A Aaa 1 A A 9
wad lagwanlualsuna 2 Heddasdegasnniendiaum)
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v Y v Y
M1519 91 Havesashianades1lsdalunuasaensdudinisnsaan Tavo e
Staphylococcus epidermidis ATCC12208

vuaela mm

1o Taian
19 1 19 2 19 3 ANNAY
DPKO1 16.50 16.00 17.50 16.67
APKO1 11.20 11.10 10.00 10.77
APKO02 9.00 8.50 8.00 8.50
APKO04 8.50 8.50 8.00 8.33
APKO06 12.00 13.00 13.00 12.67
APKO09 9.00 10.00 9.50 9.50
APK13 13.00 14.00 13.00 13.33
APK14 16.00 15.00 15.50 15.50
APK16 14.50 15.20 15.10 14.93
APK35 9.00 10.00 7.50 8.83

APK36 15.00 13.00 14.20 14.07
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v Y v 2
M1519 92 Havosashanandes1lsdalunuasaenisdudinisnsadn Tavouse
Staphylococcus aureus TISTR517

vu1a29la mm)

1o Taian
%19 1 %19 2 %19 3 AunaY
DPKO1 14.00 14.50 14.70 14.40
APKO1 16.00 14.00 14.50 14.83
APKO02 9.00 8.50 9.00 8.83
APKO04 10.00 10.00 10.00 10.00
APKO06 10.00 10.00 9.50 9.83
APKO09 9.50 9.00 8.50 9.00
APK13 11.00 12.50 10.00 11.17
APK14 16.00 15.00 15.00 15.33
APK16 12.00 13.00 12.00 12.33
APK35 11.00 9.00 10.00 10.00
APK36 13.00 12.00 12.50 12.50

M1519 93 wavesdsianannyesilsdalunyasaenisdudinisasuyauTnue o
Bacillus cereus TISTR687

Y929 la mm)

loTaan
19 1 19 2 19 3 Aunae

DPKO1 15.40 15.00 15.00 15.13
APKO1 14.50 15.00 14.00 14.50
APKO02 13.00 11.00 10.50 11.50
APKO04 13.50 13.00 14.00 13.50
APKO06 11.00 11.50 10.00 10.83
APKO09 11.00 10.00 11.00 10.67
APK13 15.00 13.00 15.00 14.33
APK14 14.00 14.50 14.50 14.33
APK16 11.00 12.00 10.00 11.00
APK35 11.00 12.00 11.00 11.33

APK36 14.00 16.00 14.00 14.67




84

v 9 9 Y
M1519 94 HavosaIsianandes1lsdalunuasaenisdudinisnsaan Tavouse
Escherichia coli ATCC25922

Va4 la mmy

loTaan
19 1 19 2 19 3 Aunae

DPKO1 15.00 14.30 14.70 14.67
APKO1 11.00 10.50 10.00 10.50
APKO02 7.00 7.50 6.50 7.00
APKO04 13.00 14.00 12.50 13.17
APKO06 16.00 12.00 12.00 13.33
APKO09 8.50 8.50 7.00 8.00
APK13 12.00 12.00 12.00 12.00
APK14 7.00 7.50 6.50 7.00
APK16 10.00 11.00 9.00 10.00
APK35 9.00 9.00 9.00 9.00
APK36 12.50 13.00 14.00 13.17

M1519 95 wavesd1sianannyeslsdalunuasaen1sdudinisasuyau Tnueaso
Pseudomonas aeruginosa ATCC9027

929 1d mmy

loTaan
19 1 19 2 19 3 Aunae

DPKO1 14.00 13.00 15.50 14.17
APKO1 12.50 13.00 13.00 12.83
APKO02 12.50 12.00 13.00 12.50
APKO04 13.00 12.50 13.00 12.83
APKO06 11.00 11.00 11.00 11.00
APKO09 9.00 8.50 8.00 8.50
APK13 17.00 16.00 15.00 16.00
APK14 10.00 10.00 10.00 10.00
APK16 13.50 13.00 13.00 13.17
APK35 9.00 8.00 8.00 8.33

APK36 12.00 12.00 12.00 12.00
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] 9 A Y
M13519 96 HavosmIsnananmFeslsdaluunasaemsdudinisnsaau Tavouse
Salmonella weltevredens DMST17375

a9 la mm

loTaan
19 1 %19 2 19 3 ANNAY

DPKO1 13.00 13.00 13.00 13.00
APKO1 11.50 11.00 9.50 10.67
APKO02 12.00 11.00 10.00 11.00
APKO04 11.00 11.00 11.00 11.00
APKO06 10.00 11.00 10.50 10.50
APKO09 6.50 7.00 6.50 6.67
APK13 12.00 11.00 13.00 12.00
APK14 7.50 7.50 7.50 7.50
APK16 11.50 11.00 11.00 11.17
APK35 9.00 10.00 10.00 9.67
APK36 13.00 12.00 11.00 12.00

v Y k4 Y
M1519 97 Havosdmisiananyeslsdalunuasaenisdudinisasaan Tave e
Listeria monocytogenes DMST17303

vua9la mm)

loTaan

9 1 19 2 19 3 ANNAY
DPKO1 7.00 6.50 7.00 6.83
APKO1 - - - -
APKO02 9.00 9.50 8.50 9.00
APKO04 - - - -
APKO06 7.50 6.50 6.50 6.83
APKO09 7.00 7.50 6.20 6.90
APK13 9.00 10.00 8.50 9.17
APK14 10.00 10.00 10.00 10.00
APK16 6.80 6.70 6.70 6.73
APK35 6.50 7.00 7.00 6.83

APK36 11.00 10.50 11.00 10.83
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VoyaANANINATIUNIADA

2 v
M1319 91 wamInadeuNNanAveIaIanan¥eI1lsdnluuuasaeiie Staphylococcus
epidermidis ATCC12208

Problem Identification: Procedure : Analysis of Variance I

Table.... Analysis of Variance
Source df SS MS F F.05 F.01 F-Prob
Treatment 10 277.5267 27.7527 57.96 2.30 3.26 0.0000
Ex.Error 22 10.5333 0.4788
Total 32 288.0600 9.0019

GRAND MEAN = 12.1000000057798

cv o= 5.7186 %

LSD .05 1.17174928550669

fton

LSD .01 1.59265247629863

Thkhhkdkkdhhdhrrhhkhd bk hdrhrhrhkhhhhdkhdhhdohdkdrrrahkrhkdh ke dkid
*

3
* DUNCAN'S MULTIPLE-RANGE TEST *
*PROBLEM IDENTIFICATION= *
*NUMBER OF MEANS= 11 *
*ERROR DEGREE OF FREEDOM= 22 *
*ERROR MEAN SQUARE= .478787881677859 *
*STANDARD ERROR OF MEAN= .399494631452397 *

*

¥

*

J g dc ke kodo ok d dedeodk K dod K ek e de S ek Kok kK ke o e g ek de ke ke g ke ok o do ke e ke e fe koo ke e de ok ok ke

NAME ip MERN RANKED AT PROBABILITY LEVEL .01
DPKO1 16.6667 A
APK14 15.5000 AB
APK16 14.9333 BC
APK36 14.0667 BCD
APK13 13.3333 ¢D
APKO6 12.6667 D
APKO1 10.7667 E
APK09 9.5000 EF
APK35 8.8333 F
APKO2 8.5000 F
APKOA4 8.3333 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME i3)) MEAN RANKED AT PROBABILITY LEVEL .05
DPKO1 16.6667 A

APK14 15.5000 AB
APK16 14.9333 BC
APK36 14.0667 CD
APK13 13.3333 DE
APKO6 . 12.6667 E
APKO1 10.7667 F
APKO9 9.5000 G
APK35 8.8333 G
APKO02 8.5000 G
APKO4 8.3333 G

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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7

v 2
M1319 22 Nﬁﬂ?iWﬂﬁﬂﬂﬂ1Qﬁﬂ@%ﬂﬂﬁ?iﬁﬁﬂ%%?ﬂl%@i1ﬂﬁﬁﬁiuuuaﬁﬁﬂl%@
Staphylococcus aureus TISTR517

Problem Identification:

Procedure : Analysis of Variance 1

Table.... Analysis of Variance
Source df 88
Treatment 10 169.1606
Ex.Error 22 10.2600
Total 32 179.4206
GRAND MEAN = 11.6575757517959
CV = 5.8581 %
LSD .05 = 1.15644627104341
L3SD .01 = 1.57185247737288

MS F F.05 F.01 F-Prob

16.9161 36.27 2.30 3.26 0.0000
0.4664
5.6069

*hkdedk I kkdrkdhkdxhkhkhdhkdhkrdrrdkhhkhhhbhhhrbibibdhbrdhhkhrdkrhkhhikkkd

*

*

DUNCAN'S MULTIPLE-RANGE TEST

*PROBLEM IDENTIFICATION=
*NUMBER OF MEANS= 11

*ERROR DEGREE OF FREEDOM= 22
*ERROR MEAN SQUARE=

*STANDARD ERROR OF MEAN=

*

Fhhkhkhhdhhhhhhkhhhhhhhhhhkdhhkhhhkhbhhohhdhhkhkhkbhkhrh kb hkhhbhkhhdhthkhkk

NAME D

APK14
APKO1
DPKO1
APK36
APKib6
APK13
APK35
APKO4
APKO6
APKO9

ADND
NRIEDVL

MEAN

.466363631161791
.394277242204768

15.3333 A
14.8333 A
14.4000 A

12.5000 B
12.3333 B
11.1667 BC
CD
43)
Cb

13.0000
10.0000
9.8333
9.0000

o 2272
U.0033

Ok b R R R % %

RANKED AT PROBABILITY LEVEL .01

oo

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID

APK14
APKO1
DPKO1
APK36
APK16
APK13
APK35
APKO4
APKO6
APKO9
APKO2

MEAN

15.3333 A
14.8333 A
14.4000 A

12.5000 B

12.3333
11.1667
10.0000
10.0000
9.8333
$.0000
8.8333

B

C

RANKED AT PROBABILITY LEVEL .05

[wRwieRwiv

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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M1319 33 WaﬂWiﬂﬂﬁﬂlﬁnﬂﬁaa%ﬂQﬁWiﬁﬁﬂ%ﬁﬂ%@i1ﬂiﬁﬁiuuuﬁﬂﬁﬂb§ﬂ

88

Salmonella
weltevredens DMST17375
Problem Identification: Procedure : Analysis of Variance 1
Table.... Analysis of Variance
Source df 8S MS F F.05 F.01 F-Prob
Treatment 10 108.3030 10.8303 24.65 2.30 3.26 0.0000
Ex.Error 22 9.6667 0.435%4
Total 32 117.9697 3.6866
GRAND MEAN = 10.469696969697
cv = 6.3313 %
LSD .05 = 1.12250983213168
1.SD .01 = 1.52572575543839
Fhkhkkkkhkdk kb rkdhkdrbhrhbdohhkhbdrdbhkhhhrhh bbbk hkhrhhhdhbhdh hhdhk ko hk gk ki
=y DUNCAN®S MULTIPLE-RANGE TEST *
*PROBLEM IDENTIFICATION= *
*NUMBER OF MEANS= 11 *
*ERROR DEGREE OF FREEDOM= 22 *
*ERROR MEAN SQUARE= ,439393939393933 *
*STANDARD ERROR OF MEAN= .382706998191363 *
* *
dhkhhkhhkhkhkhkhhhkdhhkbthkhkhhhhkhhhrhbhrhkhbhhkhhkhhhbhdrhhhhhhkhhhkhkdkkkkidhkkihkisk
NAME iD MEAN RANKED AT PROBABILITY LEVEL .01
DPKO1 13.0000 A
APK36 12.0000 AB
APK13 12.0000 AB
APKl1l6 11.1667 BC
APKO4 11.0000 BC
APKO02 11.0000 BC
APKO1 10.6667 BC
APKO6 10.5000 BC
APK35 3.6667 C
APK14 7.5000 D
APKO9 6.6667 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME

DPKO1
APK36
APK13
APK16
APKO4
APK02
APKO1
APKO6
APK35
APK14
APKO9

ID

MEAN

13.0000 A
12.0000 AB
12.0000 AB
11.1667 BC
11.0000 BC
11.0000 BC
10.6667 C
10.5000 C
9.6667
7.5000
6.6667

RANKED AT PROBABILITY LEVEL .05

D

D

D
E
E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Y Y
M13149 94 Naﬂ”ﬁ‘lﬂﬂﬁ'ﬂﬂﬂ”lﬂﬁﬂ@ﬁllf]\iﬁ”liﬁﬁﬂi]”lﬂlsdlff]ﬁﬁ‘ljiﬁﬁclulma\mm%@ Pseudomonas

aeruginosa ATCC9027

Problem Identification: Procedure : Analysis of Variance I

Table.... Analysis of Variance
Source df SS MS F F.05
Treatment 10 163.0455 16.3045 48.91 2.30
Ex.Error 22 7.3333 0.3333
Total 32 170.3788 5.3243

GRAND MEAN = 11.9393939393939

cvV = 4.8357 %

LSD .05 = .9776392376120579

LSD .01 = 1.32888934410989

Thkkhkkkdhkhhkrhhbhkhkhkhdkhhdkhkrrhhhkhhhbdhkbhrrhkhkhkkhkhhhkb kb kb khkkdkhhkhkkkk

*

* DUNCAN'S MULTIPLE-RANGE TEST
*PROBLEM IDENTIFICATION=

*NUMBER OF MEANS= 11

*ERROR DEGREE OF FREEDOM= 22

*ERROR MEAN SQUARE= .33333333333332
*STANDARD ERROR OF MEAN= .333333333333326

*

Tk khhkdkhkhkhhkhhdrhdhhhhkhkhkhkdrhhkrhrhrhbhhhrhhrhhbxdrrhrkdkrhhhdhhhdhrd

*
*
*
*
*
*
*
*
g

F.01

3.26

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
APK13 16.0000 A
DPKO1 14.1667 B
APK16 13.1667 BC
APKO1 12.8333 BC
APKO4 12.8333 BC
APKO2 12.5000 C
APK36 12.6000 CD
APKO®6 11.0000 DE
APK14 10.0000 E
APKO9 8.5000 F
APK35 8.3333 F

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
APK13 16.0000 A

DPKO1 14.1667 B
APK16 13.1667 C
APKO1 12.8333 CD
APKO4 12.8333 CDh
APKO2 12.5000 CD
APK36 12.0000 D
APKO6 11.0000 E
APK14 ) 10.0000 ka
APKO9 8.5000 G
APK35 8.3333 G

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

F-Prob

0.0000
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F4 Y
M319 95 wamsnadeUnNadAveImITanaNNes1sda lunuasaelo Bacillus cereus
TISTR687

Problem Identification:

Table....

Source

daf

Treatment 10
Ex.Error 22

Total

32

GRAND MEAN
cvy =

LSD .05
LSD .01

*
*

*PROBLEM IDENTIFICATION=
*NUMBER OF MEANS= 11
*ERROR DEGREE OF FREEDOM=

Procedure :

SS

97.2606
14.6067
111.8673

Analysis of Variance I

Analysis of Variance

MS F F.05 F.01 F-Prob

9.7261 14.65 2.30 3.26 0.0000
0.6639
3.4959

12.8909090793494
6.3209 3%

1.37983557684865
1.87548528984395

khkkdkhkhkhkhkhkdhrIhhkhkhkhkhkhddhhhhkhdhhdhkhhkkhkkdrhkhkhhdkhkhhhhdkdkhhkdkik

DUNCAN'S MULTIPLE-RANGE TEST

*ERROR MEAN SQUARE=
*STANDARD ERROR OF MEAN= .470439292821666

*

.663933384691647

*
*
*
*
22 *
*
*
*
&

IEEEEE RS ERSEEEREEEERS SRS RS R R R R R R SRR RS EEEEEEEEEERS SRS

NAME ID

DPKO1
APK36
APKO1
APK14
APK13
APKO4
APKO2
APK35
APK16
APKO6
APKO9

MEAN

15.1333
14.6667
14.5000
14.3333
14.3333
13.5000
11.5000
11.3333
11.0000
10.8333
10.6667

RANKED AT PROBABILITY LEVEL .01

TR

wwwow

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D

DPKO1
APK36
APKO1
APK14
APK13
APKO4
APKO2
APK35
APK16
APKO6
APKOS

MEAN

15.1333
14.6667
14.5000
14.3333
14.3333
13.5000
11.5000
11.3333
11.0000
10.8333
10.6667

RANKED AT PROBABILITY LEVEL .05

A
AB
AB
AB
AB
B

[eReNeNe Y

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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aa (% ds‘ 2 ' dy . . .
M1919 26 Wﬁﬂﬁiﬂﬂﬁ@UWnﬂﬁﬂﬁm@ﬂﬁ?iﬁﬂﬂﬂﬁﬂ%ﬂi]ﬂiﬁﬁiuMﬂﬁﬁﬁﬂﬁﬁ]Ekchemchulcoh
ATCC25922

Probiem Identification:

Procedure

: Analysis of Variance 1

Table....

Source

Treatment
Ex.Error

Total

Analysis of Variance

df

10
22
32

GRAND MEAN

Ccv

LSD .05
LSD .01

*

*

Il

I

DUNCAN'S MULTIPLE~RANGE TEST

SS

223.8485
18.2467
242.0952

10.7121212121212
8.5017 %

1.54221012295433
2.09618627608885
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*PROBLEM IDENTIFICATION=

*NUMBER OF MEANS= 11

*ERROR DEGREE OF FREEDOM= 22

*ERROR MEAN SQUARE=

.829393932

*STANDARD ERROR OF MEAN= .5257

*

EE RS A S S SRS R E R A R R R LR SR SRR REER R R RS RS S RESEER SRR EEEES SRS

NAME

DPKO1
APKO®6
APK36
APK0O4
APK13
APKO1
APK16
APK35
APK09
APK14
APKO2

ID

MEAN

14.6667 A

13.3333 aB
13.1667 AB
13.1667 AB

MS F F.05 F.01

22.3848 26.99 2.30 3.26
0.8294
7.5655

458123
99053016176

*
*
*
*
*
*
k3
*
*

RANKED AT PROBABILITY LEVEL .01

12.0000 BC
10.5000 ch
10.00060 CDE

9.0000
8.0000
7.00600
7.0000

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME

DPKO1
APKO6
APK36
APKO4
APK13
APKO1
APK16
APK35
APKOS
APK14
APKO2

iD

MEAN

14.6667 A
13.3333 AB
13.1667 AB
13.1667 AB

RANKED AT PROBABILITY LEVEL .05

12.0000 BC

10.5000
10.90000
9.0000
8.0000
7.0000
7.0000

CD
D
D

b

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

F—Prob

0.0000
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monocytogenes DMST17303

Problem Identification: Procedure : Analysis of Variance I

Table.... Analysis of Variance

Source df SS MS F F.05
Treatment 10 387.5824 38.7582 230.45 2.30
Ex.Error 22 3.7000 0.1682

Total 32 391.2824 12.22%6

GRAND MEAN = 6.64848483692516

cvo o= 6.1683 %
LSD .05 = .694468677815468
LSD .01 = .943928255912153

*hkkdhkkrhkdddrbdhbhhkhkdrbhbdrddrhhbddrbhkikddhhkhrkdkbhhkdhbhhdrhkdhdhhihddhdk ohkk

*

3 DUNCAN®S MULTIPLE-RANGE TEST
*PROBLEM IDENTIFICATION=

*NUMBER OF MEANS= 11

*ERROR DEGREE OF FREEDOM= 22

*ERROR MEAN SQUARE= .168181832631438
*STANDARD ERROR OF MEAN= .236771220542417

*

FhrAkhkhkhkkhk bk hhhrrhdhhhh b kddhkdhdddkhdrhddddddeddhh ik k& & ek fedo ok d ke ok

NAME D MEAN RANKED AT PROBABILITY LEVEL
APK36 10.8333 A
APK14 10.0000 AB
APK13 9.1667 BC
APKQ2 $.0000 C
APKO9 6.9000 D
APK35 6.8333 D
DPKOL 6.8333 D
APKO®6 6.8333 D
APK16 6.7333 D
APKO4 0.0000 E
APKO1 0.0000 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

*

*
*
*
*
*
*
*
*
*

Listeria

F.01 F-Prob
3.26 0.0000
.01

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
APK36 10.8333 A
APK14 16.0000 B
APK13 9.1667 C
APKO2 9.0000 C
APKO9 6.9000 D
APK35 6.8333 D
DPKO1 6.8333 b
APKO6 6.8333 D
APK16 6.7333 D
APKO4 0.0000 E
APKO1 0.0000 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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L. Spores and hyphac or other fungal

structures visible on extenior of host
or host body is obscured by fungus;
few or no spores form inside host
Cadaver ... L. ..
12 Fungal growth and sporulation
wholly (or nearly wholly) confined to
interior of host body

2 Elongated macroscopic structures
(synnemata or club-like to columnar
Stromata) project from host
Fungal growth may cover all or part
of the host and may spread onto the
Substrate but large, projecting
Structures are absent

Conidia form on synnemata and/or

;  On mycelium on the host body .....

3a. Flask-like to laterally flattened -
fruiting structures (perithecia)
present whether on or submersed in
an erect, dense to fleshy, club-like to
columnar stroma or on body of host;
if mature, containing elongated asci

with thickened apical caps

4. Conidia formed in short to long
chains ... .. ... ... ... ...
4a. Conidia produced singly on many
separate denticles on each
conidiogenous cell or, if in some sort
of slime, singly (slime sometimes not
evident) or in small groups in a slime
droplet ...... .. ... .. ... ... .. ..
5. Conidiogenous cells flask-like, with
swollen base and a distinct neck,
bomne singly or in loose clusters;
chains of conidia often long and
divergent (when bome on clusters of
conidiogenous cells)
5a. Conidiogenous cells short, with
rounded to broadly conical apices
(not having a distinctly narrowed and
extended neck)

to

o

......... Paecilomyces

6a.

7a.

8a.

siinudmsudaduunyesdnluusasves Richard A. Humber (Lacey, 1997

Conidiogenous cells clustered on
more or less swollen vesicle on short
to long, conidiophores projecting
laterally from synnemata and/or the
hyphal mat covering the host; conidia
pale to yellow or violet in mass;
affecting spiders . .............. Gibellula
Conidiogenous celis borne at apices
of broadly branched, densely
intertwined conidiophores that form
a compact hymenium; conidia bome
in paraliel chains and usually green

in mass Metarhizium

Conidiogenous cell with swollen
base and clongated, namrow to

- spine-like neck; conidia formed

singly (usually with a distinct slime
coating) or small groups in a slime

droplet ....... ... ............ Hirsutella
Conidiogenous cells producing

several to many conidia, each formed

singly on separate denticles ....... 8

Conidiogenous cell with an extended,

WI“O anay
denticulate apex (growing apex

repeatedly forms a conidium and

regrows [rebranches} ]us( below the
newconidium) ............... Beauveria
Conidiogenous cell short and

compact, cylindrical to broadly -

clavate, with apex studded by many

denticles, each of which bears a

single conidium . ........... Hymenostilbe

Erect stroma bears perithecia super-
ficial to partially or fully immersed
(with only small ciccular opening
raised above stromatic surface);
perithecia scattered or aggregated
tnto more or less differentiated,
apical or lateral fertile part; asci (if
present) with thickened apical cap
perforated by narrow canal and
filiform ascospores (that usually
dissociate into one-celled part
spores); contdia, if simultaneously
present, being formed on host body,
on lower portioa of stroma, or on

separate synnemata .. .......... Cordyceps



9a.

10a.

11.

11a.

12.

94

Perithecia occur only on or partially
immersed in a cottony to woolly

hyphal layer covering host .. .. .. Torrubieila

Fungus covering host is a stroma

(fleshy to hard mass of intertwined

hyphae); sporulation occurs in

cavities below the stromatic surface . 11
Host partially to completely covered

by wispy, cottony, woolly, or felt-like

growth or by a dark-¢oloured,

extensive patch having columns and
chambers below its surface but not

forming a dense sroma

Spores are fusoid, one-celled conidia
discharged in a slime mass from

fertile cham})crs immersed in the

stroma but not set off by a .
differentiated wall ......... .. Aschersonia
Globose to flask-like perithecia

delimited by a distinct wall are

immersed in stroma and contain

_elongated asci with iliickened apices,

or, at maturity, a (non-slimy) mass of
globose, ovoid or rod-like spores

formed by dissociation of muiti-

septate ascospores; Aschersonia

conidial state often present on same

stroma Hypocrellg

Fungus a dark brown to black,

sometimes extensive patch on woody

plant parts; upper surface dense to

felt-like, with elongated or clavate

thick-walled cells (teleutospores)

remaining attached; open chambers

and vertical fungal columns underlie

the more or less solid upper surface

and shelter living scale insects, some

of which contain prominently coiled

haustonial hyphae .......... Septobasidium
(see Couch, 1938; not treated here)

. Fungal hyphae emerging from or

covering host are colourless to light

coloured, wispy to cottony, woolly,
felt-like or waxy-looking mat ... ... 13

13w

14.

14a.

13.

i6.
162

.

17a.

Flask-like to laterally compressed

perithecia present, superficial to

partially immersed in fungus

covering the host; asci elongate, with
thickened apex; when mature,

filiform multiseptate ascospores tend

to dissociate into 1-celled part-

spores; conidial state(s) may occur
simultaneously on host body or

synnemata; especially on spiders or
homopterans ................. Torrubiella
Spores form on external surfaces of

the fungus; no sexual structures

(perithecia) are present .. ......... 14

Conidia form on cells with elongated
denticulate necks bearing multiple
conidia on awl- to flask-shaped or
short blocky conidiogenous cells;
conidia form singly or successively
in dry chains or slime drops
(Hyphomycetes)
Conidia forcibly discharged and may
rapidly form forcibly or passively
dispersed secondary conidia
(Entomophthorales) . ............
Conidiogenous cell with an extended,
denticulate apex (growing apex
repeatedly forms an conidium and
regrows (rebranches) just below the
pew conidivm) ... ... ... ...
Conidiogenous cells are awl- to
flask-shaped, with or without an
obvious neck; conidia borne sin
in chains, or in slime drops

Beauveria

Conidia single or in chains on apices
of conidiogenous cells
Conidia aggregate in slime drops at
apices of conidiogenous cells

Conidia borne singly on conidio-

genous cell with swollen base and

one or more narrow, elongated necks;

conidia globose or, if not, usually

having an obvious slime coat;

especially on mites Hirsutella
Conidia bome in chains, not covered

by any obvious slime



18.

18a.

19.

195,

20.

Conidiophores much branched in a
candelabrum-like manner but very
densely intertwined, and forming
nearly wax-like fertile areas; conidio-
genous cells short, blocky, without
apical necks; conidial chains long
and, usually, laterally adherent in
pdsmadc columns or continuous
plates . ... .. ... . ... . ... .. Metarhizium
Conidiophores individually distinct
and unbranched or with a main axis
and short side branches bearing

Single or clustered conidiogenous
cells 19

Conidiogenous cells flask-like, with

Swollen base and a distinct neck,

bomne singly or in loose clusters;

chains of conidia often long and

divergent (when borne on clusters of
conidiogenous cells) ......... Paecilomyces
Conidiogenous cells short and blocky

with little obvious neck, borne in

small clusters on short branches

grouped in dense whorls on

(otherwise unbranched) conidio-
phores; conidial chains short;
especially on Noctuidae .
(Lepidoptera) .. .. S 4 o Nomuraea
Conidia aggregating in slime droplets
with morphology either (1) macro-
conidia, elongated, gently to strongly
curved with somewhat pointed ends,

one or more transverse septa and

usually a short (basal) bulge or bend

(‘foot’) and/or (2) microconidia

aseptate, with variable morphology;
conidiogenous cells often distinctly

thicker than vegetative hyphae;

hyphae often with terminal or

intercalary chlamydospores (thick-

walled spore-like swellings of

vegetative cells; surface smooth or

decorated) .......... .. ... Fusarium

95

20a. Conidiogenous cells little thicker
than hyphae, occurring singly or
grouped into regular clusters and/or
whorls; conidia one-celled;
mycelium highly uniform in diameter

21. Conidiogenous cells usually tapenng
uniformly from base to truncate
apex, usually without a swollen base
or distinct neck; occurring singly, in
pairs or whorled along hyphae or in
terminal clusters

2la. Conidiogenous cells with a swollen
to flask-like base and a (usually
short) neck often bent out of axis of
the conidiogenous cell;
conidiogenous cells borne singly,
clustered, or in whorls aggregating in
loose ‘heads’ on erect apically
branching conidiophores poorly
differentiated from vegetative
hyphae

22.  In aceto-orcein, primary conidia
obviously uninucleate and sometimes
seen to be bitunicate (with outer wali
layer lifting partially off of spores in
liquid mounts) .................

22a. In aceto-orcein, primary conidia
obviously multinucleate or nuclei not
readilyseen ....................

23. Conidia long clavate to obviously
elongated (length/width ratio usually
22.5), papilla broadly conical, often
with a slight flaring or ridge at
junction with basal papilia ..... . .

23a. Conidia ovoid to clavate; papilla
rounded and frequently laterally
displaced fromaxis of conidium

24.  Conidia readily forming elongate
secondary capilliconidia attached
laterally to and passively dispersed
from capillary conidiophores:
rhizoids and cystidia not thicker than
hyphae: rhizoids numerous, often
fasciculate or in columns

............. Verticillium

.................. Tolypocladium

23

. 26

24

...... Zoophthora

[y



24a.

o
L

25a.

26.

262

27.

27a.

28.

28a.

~ terminal holdfast

96

Conidia never forming secondary
capilliconidia: conidia often strongly
curved and/or markedly elongated;
rhizoids and/or cystidia 2-3x thicker
than hyphae; especially on dipterans
(or other insects) in wet habitats (on
wetted rocks. in or near streams. etc.)  Enviia
Conidia never producing secondary
capilliconidia; rhizoids 2—3x thicker

than hyphae, terminating with

prominent discoid holdfast: cystidia

at base 2-3x thicker than hyphae.

tapering towards apex ......... ... Pandora
Conidia never producing secondary
capilliconidia; rhizoids not thicker

than hyphae, numerous, solitary to

fasciculate, with weak terminal

branching system or sucker-like

holdfasts; cystidia as thick as hyphae,

often only weakly tapered ... .. ... Furia
In aceto-orcein, nuclei staining

readily, with obviously granular

contents
In aceto-ortein, nuclei not readily
visible or not staining

Conidia with apical point and broad

flat papilla; discharged by cannon-

like expulsion of fluid from

conidiogenous cell forming halo-

like zone around conidia after

discharge .......... ... . .. Entomophthora
Conidia without apical projection

and discharged by evetsion of a

rounded (not flat) papilla ... ... ... 28
Conidia pyriform with papilla

merging smoothly into spore outline;

formed by direct expansion of tip of
conidiogenous cell (with no narrower
connection between conidiogenous

cell and conidium); rhizoids never

formed Entom ophagq

Conidia globose with papilla
emerging abruptly from spore
outline; formed on conidiogenous
cells with a narrowed neck below the
conidium; if present, rhizoids 2~ 3x
thicker than hyphae, with discoid

................  Batkoq

29.

2%a.

30.

30a.

3L

3]la.

®

Conidia globose to pyriform, papilla
rounded, with many (inconspicuous)
nuclei; secondary conidia: (a) single
forcibly discharged and resembling
primaries; (b} single, passively
dispersed capilliconidia formed in
axis of capillary conidiophore or (c)
numerous on a primary conidium,”
small, forcibly discharged
(microconidia) ............ .. Conidiobolus
Conidia globose to pyriform, papilla

flattened, usually 4~nucleate:

secondary conidia (a) forcibly

discharged, resembling primary or

(b) almond- to drop-shaped, laterally

attached to a capillary conidiophore

with a sharp subapical bend;
especially on aphids or mites .

>

... Neozygites

Affecting larval bees (Apidae and
Megachilidae), causing chalkbrood;

fungus in cadavers is white or black,
organized as large spheres (spore

Cysts) containing smaller-walled

spherical groups (asci) of

(asco)spores ............. .. Ascosphaera
Affecting insects other than bees:

spores formed individually rather

than in spherical groups of inside

larger spheres

Spores formed inside a fungal cell, in

a more or less loosely fitted outer
(sporangialywall ....,....... .. .. 3
Spores forming directly at apices of

hyphae or hyphal bodies by budding

or intercalary (thick-walled but not

confined loosely inside remnant of

another cell) :

Spores (oospores) thick-walled,
smooth walled, colourless; formed
inside irregularly shaped cell

* (oogonia); some cells in thick

mycelium producing narrow tube
through cuticle with evanescent
terminal vesicle from which motile,
biflagellate zoospores are released;
affecting mosquitoes
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#

Spores (resistant sporangia) globose

or subglobose, golden-brown with

hexagonally reticulated surface;

formed inside close fitting thin (but
evanescent) outer wall .. ... ... Myiophugus

Affecting gregarious cicadas

{(Homoptera: Cicadidae); terminal

segments of abdominal exoskeleton

drop off to expose loose to compact,

colourless to coloured fungal mass;

spores thin-walled or, if thick-walled,

with strongly sculptured surface Massospora
Not affecting cicadas, with spores

occurring throughout body (not

confined to terminal abdominal

segments) 34

Spores (zygospores or azygospores)
with outer surfaces smooth or with

- surface irregularly roughened,

ua

3.

35a.

warted, or spinose; colourless to pale
or deeply coloured (various colours
possible), brown, grey, orblack .. ..
Spores (thick-walied resistant
sporangia) with surface regularly
decorated with ridges, pits,
punctations, striations, reticulations;
yellow—brown to golden-brown . ...

35

37

Resting spores grey, brown or black

(outer wall is coloured; inner wall is

hyaline), with smooth or rough

surface; binucleate but nuclei often

not staining strongly in aceto-orcein

if spore wall is cracked; infected

hosts from which conidia were

discharged and then produced

almond- to drop-shaped secondary
capilliconidia should be evideat in

the infected popuiation; affecting

aphids, scales. or mites . ... .. ___ Neozygites
Resting spores colourless, coloured
or dark, surfaces smooth or rough;
infected host population may or may
not include cadavers producing

conidia but, if present, conidia not as
above

>

36

97

36.

36a.

37.

37a.

When spores are gently crushed in
aceto-orcein (to crack walls and
partially extrude cytoplasm), nuclei
are poorly stained (or unstained) and,
if seen, do not have obviously
granular contents (Ancylistaceae)
_ Conidiobolus
When spores are gently crushed in
aceto-orcein (to crack walls and
partially extrude cytoplasm), nuclei
stain well and have obviously
granular contents . .. ... Entomophthoraceae
(genus undetermined)

Sporangia ellipsoid (not globose);

with a preformed dehiscence slit

(may not be obvious); wail very

thick, golden-brown, pitted to

elaborately sculptured; affecting

larvae/pupae of mosquitoes (or

midges) ... .. ... ... .. ... Coelomomyces
Sporangia giobose or subgiobose,

with no visible dehiscence slit; wall

relatively thin; surface with low

(hexagonally) reticulated ridges;

affecting terrestrial insects . . . . . Myiophagus
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>gb}{EF411228.1{ Beauveria amorpha strain BCC 1665 185 ribosomal RNA gene, parti.
sequence; internal transcribed spacer 1, 5.8S ribosomal

RNA gene, and internal transcribed spacer 2, complete sequence;

and 28S ribosomal RNA gene, partial sequence

Length=571

Score = 861 bits {466), Expect
Identities = 523/549 (95%), Gaps
Strand=Plus/Plus

Ir i

0.0
9/549 (1%)

Query 10 GCGGA~GGATC-TT-CCGAGTTTTC—-ACTCCCTAACCCTTATGTGAACCTACCTATTGTT 65
PUELE e b it et
Sbijct 27 GCGGAGGGATCATTACCGAGTTTTCAACTCCCTAACCCTTATGTGAACCTACCTATTGTT 86

Query 66 GCTTCGGCGGACTCGCCCCAGCCGGACGCGGACTGGACCAGCGGCCGCCGGGGACCCTCA 125

PRTLL L LR R e b PR LR L LR L it
Sbjct 87  GCTTCGGCGGACTCGCCCCAGCCGGACGCGGACTGGACCAGCGGCCGCCGGGGACCCTCA 146

Query 126 AACTCTTGTATTATCAGCATCTITCTGAATCCGCCGCAAGGCAAAACAARATAAATCAAAAC 185
PERRITRI R R R R bR D PR R b R b i bbbt
Sbjct 147 AACTCTTGTATTATCAGCATCTTCTGAATCCGCCGCAAGGCAAAACAAATAAATCAAAAC 206

Query 186 TTTCAACBACGGATCTCTTGGCTCTGGCATCGATGAARGAACGCAGCGAAACGCGATAAGT 245

!HHHHHHHHHIHHHHIHHHHHHHHHHHHHHHI
Sbjct 207 TTTCAACARCGGATCTCTTGGCTCTGGCATCGATGARGAACGCAGCGARACGC 266

Query 246 AATGTGAATTGCACAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAG 305

R R R R R R R R NN R R S R R R SR N R R R SRR R R R AR R RRRER N
Sbict 267 AATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAG 326

Query 306 CATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACCTCCCTTTGGEGAAG 365

lllf!iilllltli!lillllll!!!i!!lliliilllIllf!lil!%llllll(i!ill
Sbijct 327 AT TCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACCTCCCTTTGGGGARG 386

Query 366 TCGGCGTTGGGGACCGGCAACACACCGCCTGCCCTGAARATGGAATGGCGGCCCGTCCGLG 425

HHHHHHH!HH PRLRIAEE PLRRbE by bttt
Sbjct 387 CGGCGTTGGGGACCGGCAGCACACCGCCGGCCCTGARATGGAGTGGCGGCCCGTCCGCG 446

Query 428 GCGACCTCTACGTAGTAATCCAACTCGCCCCCAGAACCAAGA-GAAGGCCACGCCGAARA 484
A PRRRLIREL PIRRRR bR bR bR b 1hbet  ib 1 bbbttt Hid
Sbjct 447 GCGACCTCTGCGTAGTAATCCAACTCGCACCG-GAACCCCGACGT-GGCCACGCCGTARA 504

Query 485 ACAACCCAACTTCTGAACGATAACCACGAATCATGTACGACTACCCATCTGAACTTAAGC 544

SRR R A N R I A R R N S NN N NN R RN N AR RN RN
Sbjct 505 ACA-CCCAACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCG-CTGAACTTAAGC 562

Query 545 ATATCAATA 553
ISEEEREEE.
Sbjct 563 ATATCAATA 571
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>emb{AM412779 1} Paécilomyces lilacinus partial 18S rRNA gene, ITS1, 5.8S rRNA
gene, ITS2 and partial 28S rRNA gene
Length=575

Score = 396 bits (214), Expect
Identities = 324/376 (86%), Gaps
Strand=Plus/Plus

%e-107
12/376 {3%)

]

Query 12 GCGGA-GGATCA-TACCGAGTTATACAACT~CCAAACCCACTGTGAACCTTACCTCAGTT 68

PROAE PURbD bpi bt pbitbii it
Sbjct 29 GCGGAGGGATCATTACCGAGTTATACAACTCCCAAACCCACTGTGAACCTTACCTCAGTT 88

Query 69 GCCTCGGCGGGAACGCCCCGGLCCGCTTGLCCCCGCGCUGECTCCGGACCCAGGTGCCCGC 128

ll!i!lllil!I?Ii!lllil!ilii%ll?l!l!lliill! IERSRERRRER NSNS
Sbjct 89 CGGCGGGAACGCCCCGGCCGCLTGCCLCCGCGLCUGECGCCGGACCCAGGCGLCCGC 148

Query 129 CGCAGGGACCCCAAACTCTCTTGCATTACGCCCRGCGGGTGGAGTTTCTTCTCTGAGTAG 188

lliiilll!!ll ISENEREI 1!{!15114]!131133] SRR RREREENE !
Sbjct 149 CGCAGGGACC CAAACTCTCTTGCATTACGCC CAGCGGGCGGAATTTCTTCTCTGAGTTG 208

Query 189 CACBAGCAAGCAGAAATGAATCTAAACATTCAACCACGGAT-TAAATAAGTTCTGGCATC 247

PERRERRRD b PR REEESl bbbl bbbt i Poobiiiiigl
Sbjct 209 CACAAGCAAAAACAAATGAATCAAAACTTTCAACAACGGATCTCT-TG-GTTCTGGCATC 266

Query 248 GATGAAGAACGAA-CACAAATGCGATAATTAATGTGAATTGTAGATTTAAGTGAAGCATC 306

ill!li!ll!i Db PR iy bR b beE b b i
Sbjct 267 GATGAAGAACGCAGCG-AAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATC 325

Query 307 CAAACTTTCAAATCACATAGCACCAC—CCAAC??A?TA?A?A?TT???AT?AC??????T 365
TR NI NN RN
Sbjct 326 GAATCTTTGAACGCACATTGCGCC~CGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGT 384

Query 366 C-TTGTGAACTCTCGA 380

ISR
Sbjct 385 CATT-TCAACCCTCGA 399
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>dbjiAB0B4138.1} Paecilomyces sp. BCMU 1J26 genes for 18S yRNA, ITS1, 5.8S rRNA,

ITS2, 28S rRNA, partial and complete sequences
Length=2298

Score = 1011 bits (547), Expect
Identities = 566/574 (98%), Gaps

o

0.0
6/574 (1%)

Strand=Plus/Plus

Query
Sbjct
Query
Sbict
Query
Shijct
Query
Sbijct
Query
Sbict
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbijct
}Query

Sbijct

13
1722
67
1782
127
1842
187
1902
247
1962
307
2022
367
2082
427
2142
487
2202
547
2262

GCGGA-GGAT—-TTA-CAGAGTTTTTA-AACTCCC—-ACCCTTCTGTGAACCTACCTATCG

PREEE PEiE i Phbbbiin iy phineet bbbttt
GCGGAGGGATCATTACCAGAGT TTTTACAACTCCCAACCCTTCTGTGAACCTACCTATCG

TTGCTTCGGCGGACTCGCCCCAGCGTCCGGACGGCCCCGCGCCGGCCCGCGACCTGGACC

lt!lilliillii!i!I}!iIl!l!!illillllIll?llil!)}lill!lilflil!!
TTGCTTCGGCGGACTCGCCCCAGCGTCCGGACGGCCCCGCGCCGGCCCGCGACCTGGACC

CAGGCGGCCGCCGGAGGCCCCACAACCCTGTATCCATCAGTCTCTCTGAATCCGCCGCAA

PRLRRERLRUER R IR bbb e b i b b bbbt
CAGGCGGCCGCCGGAGGCCCTACAACCCTGTATCCATCAGTCTCTCTGAA CCGCCGCAA

GGCAAARCAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGA

PRI R e i i i b b b b R bbb b iiiiiig
GGCAAACAAATGAATCAAARACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGARGA

ACGCAGCGAAACGCGATAAGTAATGTGAAT TGCAGAATTTAGTGAATCATCGAATCTTTG
PURRE R P e b ey bbb i
ACGCAGCGAAACGCGATAAGTAATGTGAATTGCAGAATTTAGTGAATCATCGAATCTTTG

AACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACC

PRELERER R i e ettt ettt
ARCGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACC

CTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGCAGCACACCGCCGGCCCTGAAAT
PERRRERII R Rt e r et i i i
CTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGCAGCACACCGCCGGCCCTGAAAT

CGAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACTCCAGCTCGCACCGGGACCCCG

PR R e i i i i bt 1
CGAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACTCCAGCTCGCACCGGGAACCCG

ACGCGGCCACGCCGTAAAACACCCARCTCTGAACGTTGACCTCGGATCAGGTAGGACTAC

fllli?!li!ii!!liiiil?!ill!l!i!llliilil¥lll!§l!llllil!l!l!li!
ACGCGGCCACGCCGTAAAACACCCAACTCTGAACGTTGACCTCGGATCAGGTAGGA!

CCGCTGAACTTAAGCATATCAATAAGCGGAGGAA 580

l!!!l!)l!ll!l!l!l!l!lll!lil!illlI
CCGCTGAACTTAAGCATATCAATAAGCGGAGGAA 2295

(1UDIVU)

66
1781
126
1841
186
1901
246
1961
306
2021
366
2081
426
2141
486
2201
546
2261



] Y
MW B4 ARV TUS UMM T UAUTENINUF031 b0 Twian APK04

101

nSeuisuiusinudueutoningudeya (1naai)

(UDIVU)

>dbj}AB0OB413B.1} Paecilomyces sp. BCMU 1J26 genes for 18S rRNA, ITS1, 5.85 rxRNA,

1Ts2,

Length=2298

28S rRNA, partial and complete sequences

Score = 10842 bits {564}, Expect = 0.0

Identities = 573/577 (99%), Gaps

27577 (0%)

Strand=Plus/Plus

Query
Sbict
Query
Sbijct
Query
Sbjct
Query
Sbhbjct
Query
Sbjct
Query
Sbhijct
Query
Sbict
Query
Sbjct
Query
Sbijct
Query

Sbict

8
1721
66
1781
126
1841
186
1801
248
1361
306
2021
366
2081
4286
2141
486
2201
546
2261

AGCGGA—GGATCATTACCAGAG-TTTTACAACTCCCAACCCTTCTGTGAACCTACCTATC
PERLRE BPpnbe bbbt pp bbbt it
AGCGGAGGGATCATTACCAGAGTTTTTACAACTCCCAACCCTTCTGTGAACCTACCTATC

GTTGCTTCGGCGGACTCGCCCCAGCETCCGGACGGCCCCGCGCCGGCCCGCGACCTGGAC

SRR E R RN IR NN RN ERNNNRRRNEE
GTTGCTTCGGCGGACTCGCCCCAGCGTCCCGACGGCCCCGCGCCGGLCCCGCGACCTGGAL

CCAGGCGGCCGCCGGAGGCCCCACAACCCTGTATCCATCAGTCTCTCTGAATCCGCCGCA

SRR AR RN AR RN RRR RN RRNRERRERE
CCAGGCGGCCGCCGGAGGCCCTACAACCCTGTATCCATCAGTCTCTCTGAATCCGCCGCA

ARGGCARACARATGAATCAARACTTTCAACARCGGATCTCTTGGTTCTGGCATCGATGAAG

PR E P P Bt R b et bbb bbbt
AGGCAAACARATGAATCAARRCTTTCAACARCGGATCTCTTGGTTCTGGCATCGATGAAG

AACGCAGCGAAACGCGATAAGTAATGTGAATTGCAGAATTTAGTGAATCATCGAATCTTT

iitililiiilfliiiiiiii!l#iiiilliliiSilif?!!iliiiil!{l!ilI¥3i!
AACGCAGCGAAACGCGATAAGTAATGTGAATTGCAGAATTTAGTGAATCATCGAATCTTT

GAACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTICAAC
PR Rt bbb b e bbb bbbt dg
GAACGCACATTGCGCCCGCCAGCATTCTGGCEGGCATCCCTGTTCGAGCGTCATTTCAAC

CCTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGCAGCACACCGCCGGCCCTGAAA

illlfiililllilli!lii!llllii%3!1!3115!)1311lIiilIill!tilii%il
CTCGACGTCCCCTGGGGACGTCGGCCT TGGGGACCGGCAGCACACCGCCGGCCCTGAAR

TCGAGTGGCGGCCCGTCCGLGECGACCTCTGUGCAGTACTCCAGCTCGCACCGGGACCTC

PRERLbRE LRt
TCGAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACTCCAGCTCGCACCGGGAACCT

GACGCGGCCACGCCGTAAAACACCCARCTCTGAACGTTGACCTCGGATCAGGTAGGACTA

RS RN RN NN RN NN RN RN NREE Y.
GACGCGGCCACGCCGTAARACACCCAACTCTGAACGTTGACCTCGGATCAGGTAGGACTA

CCCGCTGAACTTAAGCATAICAATAAGCGGAGGAAAA 582

PERiRat v aasstntabagaiiadstegintigd
CCCGCTGAACTTAAGCATATCAATRAGCGGAGGARAA 2297

65
1780
125
1840
185
1900
245
1960
305
2020
365
2080
425
2140
485
2200
545
2260
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nSeuisuiusinudueutoningudeya (1naai)

>dbj}AB258367.1] Cordyceps brongniartii genes for 185 rRNA, ITS1, 5.85 rRNA, ITS
28S rRNA, partial and complete sequence, strain: BCMU BBO6
Length=2678

Score = 983 bits (532), Expect
Identities = 549/556 {98%), Gaps
Strand=Plus/Plus

¢.0
6/556 (1%)

]

Query 13 GCGGA-GGAT-ATT-CCGAGTTTTC-ACTCCCTAACCCTTATGTGAACCTACCTATTGTT 68

PLRLE BV bbE bepniin b bbb v bbb
Sbjct 2122 GCGGAGGGATCATTACCGAGTTTTCAACTCCCTAACCCTTATGTGAACCTACCTATTIGTT 2181

Query 69 GCTTCGGCGGACTCGCCCCAGCCGGACGCGGACTGGACCAGCGGCCGCCGGGGACCCTCA 128

illlllillil¥lllI!I!Iltlll!ilfil%l!l!ll%lilliI!ililtliilllll!
Sbjct 2182 GCTTCGGCGGACTCGCCCCAGCCGGACGCGGACTGGACCAGCGGCCGCCGGGGACCCTCA 2241

Query 129 AACTCTTGTATTATCAGCATCTTCTGAATACGCCGCAAGGCAAAACAAATAARTCARAAC 188

TRORL PR LR R PP R b bbb bbb
Sbjct 2242 AACTCTTGTATTATCAGCATCTTCTGAATACGCCGCBAGGCARAAACAAATAAATCARAAC 2301

Query 189 TTTCARCAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAAACGCGATAAGT 248

AT P e R R b ety thiiibii
Sbjct 2302 TTTCAACAARCGGATCTCTTGGCTCTGGCATCGATGARGARCGCAGCGAARTGCGATARGT 2361

Query 249 AATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAARCGCACATTGCGCCCGCCAG 308

l(l&(l!lli!i(iil!l!l}(ll(l!f!l!lIiliiiil!(Ii!{!lilf!!!l!ll!f
Sbict 2362 AATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGL! 2421

Query 309 CATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACCTCCCTTTGGGGAAG 368

!!I!!l!l|llill!!1!1|!lll!l!l!!ltlfl!!lil!}l!l!]li!i[li!lllil
Sbijct 2422 CATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACCTCCCTTTGGGGAAG 2481

Query 369 TCGGCGTTGGGGACCGGCAGCACACCGCCGGCCCTGARATGGAGTGGCGGCCCGTCCGCG 428

!ilillil|l|!llililll!!l!!!!!!lli‘!ii¥ii|lfliIliill!lil!lll!l
Sbjct 2482 TCGGCGTTGGGGACCGGCAGCACACCGCCGGCCCTGABATGGAGTGGCGGCCCGTCCGCG 2541

Query 429 GCGACCTCTGCGTAGTAATCCAACTCGCACCGGAACCCCGACGCGGCCACGCCGTAAAAC 488

PERLEIL L v b P i b it
Sbjct 2542 GCGACCTCTGCGTAGTAATCCAACTCGCACCGGAACCCCGACGCGGCCACGCCGTAARAC 2601

Query 489 RCCCBACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCGCTGAACTTAAGCATAT 548

. !ilill!li!Illi!l!lil!!l!!li!iil!lillliiilll!llilil!illliliii
Sbjct 2602 ACCCAACTTCTGAACGTTGACCTCGAATCAGGT: AGGACTACC CGCTGAACTTAAGCATAT 2661

Query 549 CAATA-GNCGGAGGAA 563

FEEEE L LELbELE]
Sbjct 2662 CAATARG-CGGAGGAA 2676
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>gb}DQ376247.1}f Beauveria sp. IMI 228343 18S ribosomal RMNA gene, partial sequenc
internal transcribed spacer 1, 5.8S ribosomal RNA gene,

and internal transcribed spacer 2, complete sequence; and

28S ribosomal RNA gene, partial seguence

Length=600

Score = 970 bits (525}, Expect
Identities = 547/556 (98%), Gaps
Strand=Plus/Plus

0.0
7/556 (1%)

[

Query 10 CGGA-GGA-CATT-CCGAG-TTAC-ACT-CCAAACCCTTATGTGAACCTACCTACTGTTG 63

PELE BEE BHEE bERbe bbb E bbb ptbbrerb b v bbbttt
Sbijct 45 CGGAGGGATCATTACCGAGTTTACAACTCCCAAACCCTTATGTGAACCTACCTACTGTTG 104

Query 64 CTTCGGCGGACTCGCCCCAGCCGGACGCGGACTGGACCAGGCGGCCGCCGGAGACCCCCA 123

illl!lll!l!{lll}ll%f!illlll!illfliill!illlllli!iillllIl!!!li
Sbijct 105 TTCGGCGGACTCGCCCCAGCCGGACGCGGACTGGACCAGGCGGCCGCCGGAGACCCCCA 164

Query 124 AACTCTTGTATTATCAGCATCTTCTGAATACGCCGCAAGGCAAAACAAATAAATTAARAC 183

PRV LR T R PP TR P L i
Sbijct 165 AACTCTTGTATTATCAGCATCTTCTGAATACGCCGCAAGGCAAAACAAATARATTAARAAC 224

Query 184 TTTCAACAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAARCGCGATARGT 243

TP P b T P PP R P P R bbb iiiingg
Sbjct 225 TTTCAACARACGGATCTCTTGGCTCTGGCATCGATGAAGARCGCAGCGARAACGCGATAAGT 284

Query 244 AATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAG 303

lllflifiillllikliiflllllI!!i!!!ltltlliillll!!!l!llilll!l!!f!
Sbjct 285 GTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAG 344

Query 304 CATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACTTCCCCTTGGGGAAG 363

LI L i i i
Sbjct 345 CATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACTTCCCCTTGGGGARG 404

Query 364 TCGGCGTTGGGGACCGGCAGCCCACCGCCGGCCCCGARATGGAGTGGCGGCCCGTCCGCG 423

lEi!If!ilii!i!!f!lif&i!li!i!tf!llfikillllI!fillllflfll{ltlil
Sbjct 405 TCGGCGTTGGGGACCGGCAGCCCACCGCCGGCCCCGAAATGGAGTGGCGGCCCGTCCGCG 464

Query 424 GCGACCTCTGCGCAGTAATCCAACTCGCACCGGAAACCCGACGTGGCCACGCCGTAARAC 483

l!li1!1!!4!11!%11lilIl1!!ll!illlllli!!lilill!!!il!!(!lllilll
Sbijct 465 GCGACCTCTGCGCAGTAATCCARCTCGCACCGGAAACCCGACGTGGCCACGCCGTARARC 524

Query 484 ACCCAACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCGCTGAACTTAAGCATAT 543

SRR R RN NN R NN E NN RN RNy
Sbjct 525 ACCCAACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCGCTGAACTTAAGCATAT 584

Query 544 CAATAA-GCAGAGGAA 558

T tEE tE 1t
Sbjct 585 CATTARAGCGGAGGAA
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>dbj | AB237657 .1}

ITS1, 5.8S rRNA, ITS2, 28S rRNA, partial and complete
sequence

Length=4537
Score = 968 bits (524), Expect = Q.0
Identities = 539/546 (98%), Gaps = 4/546 (0%)

Strand=Plus/Plus

YAy

14
i5

33983

PPPR_{’PRWR@’!‘_{‘(‘(‘R(‘W‘RM(‘f‘f'
R 2 ¥ 4 Ak f 9 & LU 0% O

TURE PLEUTEIL LR it it i |
CGGAGGGATCATTACCGAGTTTTCAACTCCCTAACCCTTCTGTGAACCTACCTATCGTTG

CTTCGGCGGACTCGCCCCAGCCCGGACGCGGACTGGACCAGCGGCCCGCCGGGGACCTCA

PER R R R P R e b
CTTCGGCGGACTCGCCCCAGCCCGGACGCGGACTGGACCAGCGGCCCGCCGGGGACCTCA

BACTCTTGTATTCCAGCATCTTCTGAATACGCCGCAAGGCAAAACAARATGAATCARAACT

l!!l!}l!l¥I13§l!l!53135¥¥¥!ililll!iiii!tlilii}!l$$liliilllti
AACTCTTGTATTCCAGCATCTTCTGAATACGCCGCARGGCAAAACAAATGAATCAAAARCT

{
G

TTCAACAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTA

liii;!!i!iliiltill!illil!%ilii!:!l!iii!r!iillill!iililililif
TTCARCRACGGATCTCTTGECTCTGGCATCGATGARGAACGCAGCGAAATGCGATAAGTA

ATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGT

SRR RN RN R NN R n s R un RN iRy
ATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGT

ATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACCTCCCCTTGGGGAGGT
SRR R R R RN R RN RN R AR R RN RN AR RN RR RN

ATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTUGACCTCCCCTTGGGGAGET

CGGCGTTGGGGACCGGCAGCACACCGCCGGCCCTGAAATGGAGTGGCGGCCCGNCCGCGE
PR bbb bbb bbb b bbb bbb ey i
CGGCGTTGGGGACCGGCAGCACACCGCCGGCCCTGAAATGGAGTGGCGGCCCGTCCGCGG

CGACCTCTGCGTAGTAATACAGCTCGCACCGGAACCCCGACGCGGCCACGCCGTAAARCA
PO e el
CGACCTCTGCGTAGTAATACAGCTCGCACCGGAACCCCGACGCGGCCACGCCGTAAAACA

CCCBACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCGCTGAACTTAAGCATATA

PRI I L R R b P i
CCCAACTTCTGAACGTTGACCTCGAATCAGGTAGGACTACCCGCTGAACTTAAGCATATC

AARARG 555

PO
AATAAG 4528

(UDIVU)

Cordyceps bassiana genes for 18S rRNA, putative homing endonucl

o
w

4042

4102
189
4162
249
4222
309
4282
369
4342
429
4402
489
4462
549
4522
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>dbj|AB086224 .1} Isaria tenuipes genes for 18S rRNA, ITS1, 5.8S5 rRNA, ITS2, 28S
rRNA, partial and complete sequence, isolate:BCMU 1J25
Length=2685

Score = 1026 bits (555}, Expect
Identities = 568/573 (99%), Gaps
Strand=Plus/Plus

i

0.0
5/573 (0%)

Query 10 GCGGA-GGAT-A-TA~-CAGAGTTTTACAACTCCC-ACCCTTCTGTGAACCTACCCATAGT 64

PR bbee b b bbbt bt be bbbttt
Sbjct 2103 GCGGAGGGATCATTACCAGAGTTTTACAACTCCCAACCCTTCTGTGAACCTACCCATAGT 2162

Query 65 TGCTTCGGCGGACCCGCCCCAGCGTCCGGACGGCCCAGCGCCGGCCCGCGACCTGGACCC 124

POLRLERRL LR I b L e v i i
Sbjct 2163 TGCITCGGCGGACCCGCCCCAGCGTCCGGACGGCCCAGCECCGGCCCGCGACCTGGRCCC 2222

Query 125 AGGCGGCCGCCGGGGACCACGCAACCCTGTATCTGTCAGCCTCTCTGAATCCGCCGCAAG 184

PEVRRERER DR b b R LR P PR L bR BRI
Sbjct 2223 AGGCGGCCGCCGGGGACCACGCARACCCTGTATCTGTCAGCCTCTCTGAATCCGCCGCARG 2282

Query 185 GCAACACAAACGAATCAAARACTTTCAARACAACGGATCTCTTGGTTCTGGCATCGATGAAGA 244

PRI R b i b i b i i bbb
Sbjct 2283 GCAACACAAACGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGA 2342

Query 245 ACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTG 304

ililillill PR b bbb bbb bbb
Sbijct 2343 ACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTG 2402

Query 305 AACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACC 364

PRLLELLEE R e i b R L b ittt
Sbjct 2403 AACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACC 2462

Query 365 CTCGACGTCCCCCGGGACGTCGGCCTTGGGGACCGGCAGCACCCCGCCGGCCCTGARAATG 424
PRRERRERT b b e b e bbb bbb
Sbijct 2463 CTCGACGTCCCCCGGGACGTCGGCCTTGGGGACCGGCAGCACCCCGCCGGCCCTGARAATG 2522

Query 425 GAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACAAGCACTCGCACCGGGAACCCGA 484

PERERER R L i i i b b i b b bbb bbb bbb
Sbijct 2523 GAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACAAGCACTCGCACCGGGAACCCGA 2582

Query 485 CGCGGCCCGCCGTGAAACCCCCAACCTCTGARCGTTGACCTCGGATCAGGTAGGACTACC 544

PRRLERR I T L b R R P R R i i
Sbjct 2583 CGCGGCCCGCCGTGAAACCCCCAACCTCTGAACGTTGACCTCGGATCAGGTAGGACTACC 2642

Query 545 CGCTGAACTTAAGCATATCAATAAGCGGAGGAA. 577

PRVERRER BRI L R EL R bbbt iidtd
Sbjct 2643 CGCTGAACTTAAGCATATCAATAAGCGGAGGAA 2675
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>gbjBU363507.1] Paecilomyces cateniannulatus strain GZUIFR-ml.3 18S ribosomal
RNA gene, partial sequence; internal transcribed spacer 1,

5.8S ribosomal RNA gene, and internal transcribed spacer 2,

complete sequence; and 28S ribosomal RNA gene, partial sequence

Length=566

Score = 946 bits {512), Expect
Identities = 523/528 (99%), Gaps
Strand=Plus/Plus

0.0
1/528 (0%)

I

Query 36 ACT—CCAACCCTTCTGTGAACCTACCTATCGTTGCTTCGGCGGACTCGCCCCAGCGTCCG 94
PEL BLR VLR bR R PR e b bbb b r b e i i
Sbjct 31 ACTCCCAACCCTTCAGTGAACCTACCTATCGTTGCTTCGGCGGACTCGCCCCAGCGTCCG 90

Query 95 GACGGCCCCGCGCCGGCCCGCGACCTGGACCCAGGCGGCCGCCGGAGGCCCCACAACCCT 154

PRURRRIII P b bR b e i b bbb bbb bbbkl bt
Sbjct 91 GACGGCCCCGCGCCGGCCCGCGACCTGGACCCAGGCGGCCGCCGGAGGCCCTACAACCCT 150

Query 155 GTATCCATCAGTCTCTCTGAATCCGCCGCAAGGCAAACAAATGAATCAAAACTTTCAACA 214
PRIV PR b i bbb b e b i b i v i i
Sbjct 151 GTATCCATCAGTCTCTCTGAATCCGCCGCAAGGCAAACAAATGAATCAAAACTTTCAACA 210

Query 215 ACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAACGCGATAAGTAATGTGAA, 274

PEEE e e bbb e b bbb
Sbict 211 ACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAACGCGATAAGTAZ ,T(‘Tr

ya.

270

Query 275 TTGCAGAATTTAGTGAATCATCGARATCTTTGAACGCACATTGCGCCCGCCAGCATTCTGG 334

BRSNS RN RN REEREY
Sbjct 271 TTGCAGAATTTAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGCATTCTGG 330

Query 335 CGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACGTCCCCTGGGGACGTCGGCCTTG 394

P LEE R R P PR R R R R bbbt
Sbjct 331 CGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACGTCCCCTGGGGACGTCGGCCTTG 330

Query 395 GGGACCGGCAGCACACCGCCGGCCCTGAAATCGAGTGGCGGCCCGTCCGCGGCGACCTCT 454

PRV RB PR R it i bbb bbb b bbbt
Sbjct 391 GGGACCGGCAGCACACCGCCGGCCCTGARATCGAGTGGCGGCCCGTCCGCGGCGACCTCT 450

Query 455 GCGCAGTACTCCAGCTCGCACCGGGACCCCGACGCGGCCACGCCGTAAAACACCCAACTC 514

SUNEERREERRNERRRERNNNNANE. IIIIIllIIl!ll!l!tl!llllllltl?l!i!
Sbjct 451 GCGCAGTACTCCAGCTCGCACCGGGAACCCGACGCGGCCACGCCGTAAAACACCCAACTC 510

Query 515 TGAACGTTGACCTCGGATCAGGTAGGACTACCCGCTGAACTTAAACAT 562

PEVVR PR LR PRV R R R e ey il
Sbjct 511 TGAACGTTGACCTCGGATCAGGTAGGACTACCCGCTGAACTTAAGCAT 558
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(LUDIVY)

>gb|AF368802.1}] Paecilomyces cateniannulatus 18S ribosomal RNA gene, partial
sequence;
gene and internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence

Length=577

Score =

893 bits (483)
Identities = 531/553 (96%), Gaps

internal transcribed spacer 1, 5.8S ribosomal RNA

5 Expect

I}

0.0
7/553 (1%)

Strand=Plus/Plus

Query
Sbjct
Query
Sbijct
Query
Sbijct
Query
Sbijct
Query
Sbict
Query
Sbijct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct

13

19

69

79

129
139
189
199
249
259
309
319
369
379
429
439
489
499
548
557

GCGGA~GGATC-TTACCAGAGTTTTTA-AACT-CCAACCCTTCTGTGAACCTACCTATCG

PLEES LT rpre bbb e bbbt b et
GCGGAGGGATCATTACCAGAGTTTTTACAACTCCCAACCCTTCTGTGAACCTACCTATCG

TTGCTTCGGCGGACTCGCCCCAGCGTCCGGACGGCCCCGCGCCGGCCCGCGACCTGGACC

LU e bt e bbbt bbb bbb bbb
TTGCTTCTGCGGACTCGCCCCAGCGTCCGGACGGCCCCGCGCCGGCCCGCGACCTGGACC

CAGGCGGCCGCCGGAGACCCCCCAAACCTGTATCCATCAGTCTTTCTGAATCCGCCGCAA

NSRSy
CAGGCGGCCGCCGGAGACCCCCCAAACCTGTATCCATCAGTCTTTCTGAATCCGCCGCAA

GGCAAACAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGA

NN RN RN NN NN R R RN NN NN NN RN AN
GGCAAACAAATGAATCARAACTTTCAACARCGGATCTCTTGGTTCTGGCATCGATGAAGA

ACGCAGCGAAACGCGATAAGTAATGTGAATTGCAGAATTTAGTGAATCATCGAATCTTTG
PEREI bbb bbb bbb b bbb bbb R bbb bbb
ACGCAGCGAAACGCGATAAGTAATGTGAATTGCAGAATCTAGTGAATCATCGAATCTTTG

AACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACC

PHELEbrr e e i bbbt i
AACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACC

CTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGCAGCCCACCGCCGGCCCTGAAAT

L e et bbb e bbbt e et
CTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGCAGCCCACCGCCGGCCCTGAAAT

CGAGTGGCGGCCCGTCCGCGGCTACCTCTGCGCAGTAATCAAGCTCGCACCGGGAACCCC

PUREREE bR e e b b v
CGAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACTCCAGCTCGCACCGGGAACCCG

ACGCGTCCACTTCGTAAAACACCCAATGTCTGAGCGTTGACCTACG-ATCATGTACGACT

PEERL bEEE Phe bbb bbb bbb bbb b rebl iy i
ACGCGGCCACGTCGTAAAACACCCAAC-TCTGAACGTTGACCT-CGGATCAGGTAGGACT

ACGCGGTAAACTT 560

Lt T
ACCCGCTGAACTT 569

68

78

128
138
188
198
248
258
308
318
368
378
428
438
488
498
547
556
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partial sequence; internal transcribed spacer 1, 5.8S ribosomal
RNA gene and internal transcribed spacer 2, complete sequence;
and 28S ribosomal RNA gene, partial sequence

Length=588

Score = 1018 bits (551), Expect

0.0

1l

Identities = 567/574 (98%), Gaps = 4/574 (0%)
Strand=Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbict
Query
Sbict
Query
Sbijct
Query
Sbjct
Query
Sbict
Query
Sbjct
Query
Sbhjct

255
304
315
364
375
424
435
484
495
544
555

AGCGGA-GGATCATTACCAGAGTTTTT-C-ACT-CCAACCCTTCTGTGAACCTACCTATC

PRRRTE ppvvrbei ety 1 it bbbt
AGCGGAGGGATCATTACCAGAGTTTTTACAACTCCCAACCCTTCTGTGAARCCTACCTATC

GTTGCTTCGGCGGACTCGCCCCAGCGTCCGGACGGCCCCGCGCCGGCCCGCGACCTGGAC

PR EE P I R e e b b v b bbb b
GTTGCTTCGGCGGACTCGCCCCAGCGTCCGGACGGCCCCGCGCCGGCCCGCGACCTGGAC

CCAGGCGGCCGCCGGAGACCCCCCARACCTGTATCCATCAGTCTTTCTGAATCCGCCGCA
[BRSRERERERERERESEEEE RSN RN RRRRRRREREEY

CCAGGCGGCCGCCGGAGACCCTTGAAACCTGTATCCATCAGTCTTTCTGRATCCGCCGCA

AGGCAARCAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAG
SRR RN RN R RN R RN RN RN RN RN RN
AGGCAAACAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAG

AACGCAGCGAARCGCGATAAGTAATGTGAATTGCAGAATTTAGTGAATCATCGAATCTTT

PREERVR R bbb e b b b b R b bR R b bR b g
AACGCAGCGAAACGCGATAAGTAATGTGAATTGCAGAATTTAGTGAATCATCGRATCTTT

GARCGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAAC

O I N N A R O O RO O N U NS N O A N N5 NS A R R N A N A N0 N A N O N N S O R N
133 1113181348311 4131 13301883 13¢

GAACGéACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAAC

CCTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGLCAGCCCACCGCCGGCCCTGAAA

!Illflilil!iilll!ili!iliii!f&tll!lllf!llitll&!t!lf!i[liil!ll
CCTCGACGTCCCCTGGGGACGTCGGCCTTGGGGACCGGCAGCCCACCGCCGGCCCTGAAA

TCGAGTGGCGGCCCGTCCGCGGCGACCTCTGCGCAGTACTCCAGCTCGCACCGGGAACCC

B RN R RN NN RN R R NaEER IRy
TCGAGTEGLGGCCCGTCCGCGGLGACCTCTGCGCAGTACTCCAGCTCGCACCGGGAACCC

GACGCGGCCACGCCGTAAAACACCCAACTCTGAACGTTGACCTCGGATCAGGTAGGACTA

ELELLE P T P R e il
GACGCGGCCACGCCGTAAAACACCCAACTCTGAACGT TGACCTCGGATCAGGTAGGACTA

CCCGCTGAACTTAAGCATATCARTAAGCGGAGGA 577

R RS R AR AR NN RN NREn!
CCCGCTGAACTTAAGCATATCARATAAGCGGAGGA 588

(LUDIVY)

Cordyceps sphingum strain CBS 114.22 18S ribosomal RNA gene,
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