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� :!� �� }�� z��Ko\ �& �0�	& xg<^\\\ :���X �& � °cY
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F�/ .g��������� 9�* <(ATCC).�� '!3 '��E~ � .N? .
PCR�������	: F��� ��4G� F!���U���* F�/ j�&� 1� '&�47�� ��
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�����7���� #=*���N"� �!�!*��

I�*��-���� I���� �( � �� ���� = ��������� F�/�)���( #DBF �
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���� F&�!Q�)<^ne���� ( F�/ ���� #'!3 I��4 *��� ��7�� F��X
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�X��� I�H*� � �QR	 J�K�� �� z���� DNA :��C �� S� 1�

!�� .�& �� J"�E . ���* �"��� ���Q� �� z���� �X��� I�H*� F���
 m!/PCR !�)�M( 1� '&�47�� �� &!H�<oM F�/�)���( �MBR �
MBF F1�����& .��3 .E��»I�3��� « � ���������� �& ��7 �*�

 P���3 ��°c_e�& c� F��� �0�	& ��Bl :!� ��  #�°c_e :!� �� 
o\ #��*�? °c٥٠ :!� �� ١٥ #��*�? °ce\ �0�	& ��Bl :!� �� 

 F���٢٥ '&����� �& �/!���U���* �"��� ���Q� � .��+ I�H*� ��& 
 ���B*PCR k�� 1� '&�47�� ��ABI �QR	 �"��� � !3 I�H*� ���&�E

 �� 1� F�plb1
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�������� S�T �� bp٥٤٥ .�& �� 
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 �QR	 V���� '1�!*� ��)K� ���a)/ � I�*� �& �� ��� &�!Q� �����
 #F!Q� ��X�� ���� �"��� � A��*��� F��� ���*�DNA �� ���*�

 �?>�&�!G� F�/1�U���*�!*� 1� �"�������3I Apa�Brf I  � Bji I  � 

Kpn I � Sal I  � Xba I  � Xho I  1� A���M� ����� � !3 2W/
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 :�QR	DNA�7) 	 �� I�)� F��X �� 1�<plb F�/ S�T �� V���� ��
 ���)K�kbe/_ � kb^/<< � kb</e � kb</<\ � kbo� kb`/٥

 �kb^/^����3 �*��G� P���3 �& !3 �� . A���M� ���7* �� �6�� ��
 �� 1� �K * c� &�6� P0� # �����<plb 2 �*�+������� I�*� �&

!3 !��r�.
����� � ������������ ����: S�T ���� �"��� � A��*��� F��� 
 �� 1� F�7g��<plb F���& �*� ���H�+ F�"���% F� ���( k�� �&
&�!G� '1�!*�`�47�� � ���� F�"���% ��  1� '&PCR
��Q�[

(IPCR) ���� !�l ������3 2%� ��� �� .��+ ���	 '&�47�� &��� 
 k�� �� #�/ ���� �& �5* &��� �� &�6� �5* 1� .Nd� '�0"��

.���� �� ���� F�"���% �/�g���1� �X��� �� y��R� .��g�( ��
 k��IPCR��� #F��� k���!6 F�/!���U���* �"��� ���Q� � F1��
 ��<plb.��+ ���	 '&�47�� &��� . #��5�� ��� F���DNA ���*�

 �?>�&�!G� 1�U���*�!*� �� '!3 2W/Xho I S�T ��kb^/^ �& �� 
 �� 1� JKg��* �"�T '!*��&��plb1 F��� � !3 y�K7*� #&��

 ���	 '&�47�� &��� �/!���U���* �"��� F�H7 6 F!Q� �X���
.��+.

 �QR	kb^/^!7�� ��$"� }�� �RE  2�-*� ��?r� .G� �DNA 1��"
YT �QR	 c� ��DNA 1� ��X�� ��� .�0��� � ��!N� F�0�X

!3 ����1�� ,���1� . �C�D7E� F�/�)���( �X��T ��IB1F , IB1R 

1. American Type Culture Collection 5. Multi Cloning Site
2. ethidium bromide 6. Digoxigenin
3. QIAquick gel extraction kit 7. Size limited library screening
4. Luria-Burtani 8. Inverse PCR
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 I�H*� .B6IPCR ��d�� #DNA 1� JKg��* S�T F��X F�0�X
 ��<plb P���3 �� ��������� �&��& �0�	& °c�� c� F���  ��& #

0�	& c��& �°c���& �0�	& c� # °c���& �0�	& �� � °c�� F��� 
����&�& �0�	& c� #°c���& �0�	& c� # °c�� �0�	& �� # ��

����� �/ I�H*� F�1� �� ����� ��*�? ��( ��&�& °c�� F��� ����& #
�& �0�	& c�°c���& �0�	& c� # °c���& �0�	& .4/ � °c��

 c���& I�H*� .��+.
 1� �C�X '&����� �& �/!���U���* �"���IPCR &!H� I�H*� ��

.�0��� �X��� -���'!3 ��~ ��"�� ���� �"��� � A��*��� .) 	 �& 
�T �� F� �QR	 ���3 �� !�&�+ ������3Sbp������ 1� <plb


������� 
��������&��.

�E F 4��
 �"��� Z�4�� 1�bp���� �C�X �� �QR	 �"��� ��  1�PCR ��"��

bp٥٤٥#�"���F� S�T �� bp���� �� !3 �C�X bp��� �� 
 �� �� z����<plb �&
������� 
��������&�� . !���U���* �"���

 ��<plb
������� 
��������) bp��� S�T 9�)H� 1� 
bp���� ( �� ���g� �� F�/!���U���* �"��� �� ��>�� ��� � �*� )/

�+������� ���� �& �*ss2�� ��g* �/!/& .6ssssc*�� F�H7 
y� �& I�*� ����MT� F�/< 1� '&�47�� �� BLAST X�� �*� )/

<plb
������� 
��������1���"�4 ��-�" �� �� c�) lpl1 (

'-���� 
�������� ��� ��sss��!X ��-sss �d�� % 1���"�4 � �� �� �
Bplb=�����U* 
�����7���� �	�!X ��-�� ���� % ��� ��&�0� �
���!��� bR� �& �/ 2 �*�+������� ���� F��� �� �& c�U���*

 ��g*
!/& ��)��3 � S�!6<.(

�"��� �QR	����  S�T �� '!3 bp����  '!*��+�� �& #bp���
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1 CTCGAGTATCTAGGAACCAAATTCAATGGCGGCTCAGTCCCAAGTAATGAGAGCTGTGTG
61 CGTGGCTTTGACAATGTTGGCTTTGTCATGGGTACGTCCTCTACTCTCTTCAATCAATTC
121 CTTCTTCAGATCAACTCAACGGCTTTGCCGGATTGGCTGAAATCCGTCTTCACCGACATC
181 TTGAAGGACATTGGCGAGAATGACGAGGACATTGCTCAATATGCTCCTAACCCATTCTAC
241 CACTTTTCCAACACAACCAACCCTAGTGCCGCTGAATTGGAACTGGATTTGGTGGATGGT
301 GGTGAAGATCTGCAGAATATACCACTGCACCCGTTGATTCAGCCAGAGCGACATGTCGAT
361 GTGATCTTCGCCGTCGATTCCTCTGCCGATACCACGTACAGCTGGCCCAACGGAACTGCC
421 CTTGTCGCTACTTATGAGCGTAGCCTAAATTCCTCAGGCATCGCCAACGGTACTTCCTTT
481 CCTGCAATTCCCGATCAGAATACCTTCGTCAACAAGGGCTTGAACACTCGACCTACGTTT
541 TTCGGGTGCAATAACTCAAACACCACTGGCCCGTCGCCCTTGATTGTATATCTTCCGAAC
601 TACCCCTACACGGCTTACTCCAACTTTTCTACTTTCCAGCCAGACTATACCGAACAAGAG
661 CGAGATTCTACCATTCTGAACGGGTATGATGTGGTGACAATGGGTAACAGCACTCGCGAC
721 GGCAACTGGTCAACCTGTGTCGGCTGTGCTATCTTGAGTCGGTCTCTCGAACGCACCAAC
781 ACTAACGTGCCGGAAATCTGCAAACAATGTTTCCAGAGGTATTGCTGGAACGGCACCGTC
841 AACAGCACCACCCCTGCGGGTTACGAGCCGGTCACGATTTTGGATAGTGCAGCCTCTGGG
901 ATCATTCCAAGTATTTCCACTGTTGCAATGGCCGTTGTTTTTGCCGCCTGGACAATTTTC961 TAAGTTTCATTTTGGAATTATTCGAAAATGTCGATTTCTACCGGATCTAATGTGGTCTGA
1021 GCTATATCCATACCTCACAGACTTTTATCAGATGCCAATGTTATCACAGTTGGGAGGTTT1081 AACGAGCAATATTGTTTCTCTAATCTATCTATTTATCGTTTTGTACCCCCTTTTTGTATA
1141 TAAATTATGCAAAAAAACAACATCATCCTGTCTGATATTGCGTCCATAGAATGATATCCA
1201 CTTAACTAGGCTAAGCAGGAGGTACAAGGTTCACGATCGGCGGGGAATACATCACGTGCT
1261 TATGAGGCTACGGCTGTTGCTGTGACAACGCTCACGTGATTTCTCAAAGGAGAAAGCCAA
1321 GGACAAACGCCGCAGCTCTTGCGGGCGGCCAAACAGCTGGAAGTCAACAACACATATATA
1381 ATCAACGAGTCAAGTCTACTTAATAGCCACAGCAAAACCCCTGCTTGAAAACTTTTCTGC
1441 AGGTGCGCCTTTGTGGTTAGTCGAATCTGTCATTCCTCTGCTGCGAAGTTCAGCTCATGA
1501 TGAGCGCATCGGGCTTGTCAACACCGACCCTTCTTCGTTACTAACAGCAGAGAAACCGTA
1561 CAAGTGCACAGCCGCCTGAGATACAAATTTTTTGGGTGCATAATTCTCTGTTATTGATTC
1621 AAAATGGCTCGCGCAGCTATCATCCCAAAGTCATCCCCAAAACGGGCCACCCGTGGCCGT
1681 CCCCCAGCCAACACAGTCAAAGCCGCCAGTCTCACCACTGCCAGCAAACCGGTCGTGAGG
1741 ACGGCGAGGACAAAGTCAGGAACTTCTGCGACAGAAACCAGAAAAAAAACTACGAGAACA
1801 GCAACGGCGACCAGCGCCAGGACTAGACAGGCAGACTCTGACACGGATGAGGCTACGGAC
1861 GACGAACTGGGACTCATAGATACGAAGGAAAAAGCGAAACCAGGCAGACCCAAAGGGAAG
1921 AGCTCAACTTCTTCCACAAGCGCTACAGGTCGGGGAAGAAGACCCGCGACTCCTGCAGCT
1981 GCAGAGTGCGAGAGCGACAACGACGAGGACGAGCTTGCCCAGACCGATGCCCCCAAGAAG
2041 CGACCTGGACGGCCAAGGACAAAGCCGCTGCCAAAGGAGGACGAAGTTAAACCCGAGGCA
2101 GCGCCTAGACCGAGAGGTCGGCCAAGGGCAACTGCCGCGACGAAGCCTACTGTCACTACA

2161 GGCGCTGATAAAGACAGTACAAAGAAGAAGACTCGAG
.

 -./":  �� �"��� afplb1  1� �C�X �QR	 Z�4�� 1� !Q�PCR 1� �C�X �QR	 � �����*�&IPCR* '&����� F�� �� '!3 I�H*�  �?� 1� �3�Xho I
 ��DNA���*� . F� �*���� ��-�� I�* 1� '&�47�� �� �QR	 �& Z�4�� 1� }�� �"���CAP.�� '!�� .�& �� . �?� �G�Xho I F���& � -��	 A*� ��

 F�/�)���( .�Q	�� � #����1 PEIPCR.�� '!3 JKg� ����1 PE F���& � '!�)E :��C �� . �"��� ��bp^<_`.��  .� ���G� � ��-H
 F�/��-�� I�* �� }�� �QR	BLAST X�GeneFinder �� &�& ��g*bp_e\� F�B7*� �� z���� ��"�� o    �� afplb1� . 
�������.�� . -��

  �"�N*& � #����1 PE � ��� A*� �� �*���(A.�� '!3 '&�& ��g*  ����1 PE � &�1 A*� ��   .�B7*� F�/!���U���* �"��� �)6�� F�o �� 
 ��3 �& -�* �C�X ��U���( ����� F�/!��� �"��� � �����!��� �� ���$�^ '!3 '&�& ��g*.��.

1 LEYLGTKFNGGSVPSNESCVRGFDNVGFVMGTSSTLFNQFLLQINSTALP
51 DWLKSVFTDILKDIGENDEDIAQYAPNPFYHFSNTTNPSAAELELDLVDG
101 GEDLQNIPLHPLIQPERHVDVIFAVDSSADTTYSWPNGTALVATYERSLN
151 SSGIANGTSFPAIPDQNTFVNKGLNTRPTFFGCNNSNTTGPSPLIVYLPN
201 YPYTAYSNFSTFQPDYTEQERDSTILNGYDVVTMGNSTRDGNWSTCVGCA
251 ILSRSLERTNTNVPEICKQCFQRYCWNGTVNSTTPAGYEPVTILDSAASG
301 IIPSISTVAMVVFAAWTIF 
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-./0:�)6���"���F!���U���*��afplb1��!��������. 2�-*� '!3 .5��G� c�7�"���� F�/ ,sK� -��	 A*� �� '!3 '&�& ��g* F�/ �"��� 
.�� j�7K� F�/ :������� I�*� �& ��>�� ��� ss� �*� )/ F���& �� !/& �� ��g* ����� �� � �& �� ��������� 1���"�4 ��-�" F�/.

A.fumigatus PLB1 1 ------------------------------LEYLGTKFNGGSVPSNESCVRGFDNVGFVM
C.albicans PLB1 260 LNSTVIELTPYEFGSWDP-----SLNEFVDTRYLGTKLDNGRPTG--KCYNGFDNAGFFM
C.albicans PLB2 258 FNSTVFELTPYEVGSWDP-----SLRSFVDTKYIGTRLDDGAPVSK-RCVNGFDNAGFFM
A.oryzae LLPL2 296 SNATVYEFNPWEFGTFDP-----TVYGFVPLEYVGSKFDGGSIPDNETCVRGFDNAGFVM
P.chrysogenum PLB 238 SNSTVYEFN WEFGTFDP- ---TIFGFVPLEYLGSKFE GSLPSNESC RGFDSAGFV
A.niger LLPL1 293 SNSTVYEFNPWEFGSFDP-----SIFGFAPLEYLGSYFENGEVPSSRSCVRGFDNAGFVM
A.niger LLPL2 295 TNATVYEVNPWEFGSFDP-----SVYAFAPLQYLGSRFENGSIPDNGTCVSGFDNAGFIM
A.oryzae LLPL1 280 SNSTVYEFNPWEFGSFDP-----SVYGFAPLEYLGSNFENGELPKGESCVRGFDNAGFVM
N.crassa LPL 270 LNATNYEFNPFETGSWDP-----TVYGFAPTKYLGANFSNGVIPSGGKCVEGLDQAGFVM
C.neoformans PLB 268 ENATVWEFTPYEFGSWAFGSQYKSPGAFTPIEYLGTSVDDGSPNG--TCWKGFDQLSFVM
consensus         301  . ...............     ..... ...*.*.....* ..   .*..*.*...*..
A.fumigatus PLB1 31 GTSSTLFNQFLLQINSTALPDWLKSVFTDILKDIGEN--DEDIAQYAPNPFYHFSNTTNP
C.albicans PLB1 313 GTSSALFNEAVLSITEANIPSFLKDIIDDILVDPILK-SNIDVSAYNPNPFFKSSGSNTA
C.albicans PLB2 312 GTSSSLFNIVLQQLNNMPIPPFLKELISKFTLDPVEK-LNIDIAQYNPNPFHKSNNSDTK
A.oryzae LLPL2 351 GTSSSLFNQFFLQVNSTSLPDFLKTAFSDILAKIGEE--DEDIAVYAPNPFYNWAPVSSP
P.chrysogenum PLB 288 GTSSSLFNQ LLQINTTSL SFIKDVFNG LFDLDKS-- NDIASYDPN FYKYNEHSS
A.niger LLPL1 348 GTSSSLFNQFILKLNTTDIPSTLKTVIASILEELGDR--NDDIAIYSPNPFYGYRNATVS
A.niger LLPL2 350 GSSSTLFNQFLLQINSTSIPTILKDAFTDILEDLGER--NDDIAVYSPNPFSGYRDSSED
A.oryzae LLPL1 335 GTSSSLFNQFILRLNGTDIPNFLKEAIADVLEHLGEN--DEDIAVYAPNPFYKYRNSTAA
N.crassa LPL 325 GTSSTLFNQFLLANISSYDGVARRAHRSRDFCPQGNRRQEDDVSQIIPNPFLDWNNRTNP
C.neoformans PLB 326 GTSATLFNGAFLELNGTDSG-LLTNLITAFLADLGED--QADISRIP-NSFSNYNSGENP
consensus          361 *.*..***.... .... .. ... ...... .....  ..*.. . .*.*. . ...  
A.fumigatus PLB1 89 SAAELELDLVDGGEDLQNIPLHPLIQPERHVDVIFAVDSSADTTYSWPNGTALVATYERS
C.albicans PLB1 372 ISQSKNLYLVDGGEDGQNIPISPLLH--RNVSAIFAFDNSNDVLN-WPDGTSLVKTYERQ
C.albicans PLB2 371 IAQSRTLYLADGGEDGQNVPLLPLIH--RKVSAIFAFDQSADKNN-WPDGSALIKTFERQ
A.oryzae LLPL2 409 AAHQQELDMVDGGEDLQNIPLHPLIQPERHVDVIFAVDSSADTTYSWPNGTALVATYERS
P.chrysogenum PLB 340 YAAQKLLD VDGGEDGQNV LHPLIQPER VDVIFAVD SADTDYFWPN TSLVATYER
A.niger LLPL1 406 YEKTPDLNVVDGGEDKQNLPLHPLIQPARNVDVIFAVDSSASTSDNWPNGSPLVATYERS
A.niger LLPL2 408 YATAKDLDVVDGGEDGENIPLHPLIQPERAVDVIFAIDSSADTDYYWPNGTSLVATYERS
A.oryzae LLPL1 393 YSSTPELDVVDGGEDGQNVPLHPLIQPTHNVDVIFAVDSSADTDHSWPNGSSLIYTYERS
N.crassa LPL 385 NADTLELDLVDGGEDLQNIPLNPLTQPVRAVDVIFAVDSSADVTN-WPNGTALRATYERT
C.neoformans PLB 382 IYNLTYITLVDAGETNQNIPLEPLLVPTRDVDAIVAFDSSYDSDYIWPNGTALRTTYERA
consensus          421  . . .....*.**. .*....**... . **.*.*.*.*.*..  **....*..*.**.

A.fumigatus PLB1 149 LNSSG-IANGTSFPAIPDQNTFVNKGLNTRPTFFGCNNSNTTGPS------PLIVYLPNY
C.albicans PLB1 429 FSSQ---GNGIAFPYVPDQYTFRNLNLTSKPTFFGCDAKNLTSLTNDIYDVPLVIYLANR
C.albicans PLB2 428 FSSQ---GDGIAFPYVPDQNTFRNTNLTSKPTFFGCDAQNLTSLTENIYDVPVVIYLANR
A.oryzae LLPL2 469 LNSTG-IANGTSFPAIPDQNTFVNNGLNTRPTFFGCNSTNTTGPT------PLVVYLPNY
P.chrysogenum PLB 394 LNSSG-IAN TAFPAVPDQ TFINLGLST PSFFGCDSS QTGPS---- -PLVVYIPN
A.niger LLPL1 466 LNSTG-IGNGTAFPSIPDKSTFINLGLNTRPTFFGCNSSNITGHA------PLVVYLPNY
A.niger LLPL2 468 LEPS--IANGTAFPAVPDQNTFVNLGLNSRPTFFGCDPKNISGTA------PLVIYLPNS
A.oryzae LLPL1 453 LNTTG-IANGTSFPAVPDVNTFLNLGLNKRPTFFGCNSSNTSTPT------PLIVYLPNA
N.crassa LPL 444 FGSI---SNGTLFPSIPDDWTFINLGLNNRPSFFGCDVKNFTLNAN-QKVPPLIVYVPNA
C.neoformans PLB 442 KILAEHENTRVLMPEVPSMNGFVNGGYNSRPTFFGCN----DTTT------PVIIYIPSY
consensus          481 . ..  ..... .. .*....*.*......*.****. .. .. .      *...*... 
A.fumigatus PLB1 202 PYTAYSNFSTFQPDYTEQERDSTILNGYDVVTMGNSTRD--GNWSTCVGCAILSRSLERT
C.albicans PLB1 486 PFTYWSNTSTFKLTYDDNERQGMISNGFEIATRSSGSLD--DEWAACVGCAIIRREQERQ
C.albicans PLB2 485 PFTYFSNISTFKLKYSDTERQGMISNGYDVASRLNGKLD--NEWAACVGCAIIRREQERL
A.oryzae LLPL2 522 PYVSYSNWSTFQPSYEISERDDTIRNGYDVVTMGNSTRD--GNWTTCVGCAILSRSFERT
P.chrysogenum PLB 42 PYSYHSNIS FQLSTDDAE DNIILNGYE ATMANSTLD -DNWTACVA AILSRSFER
A.niger LLPL1 519 PYTTLSNKSTFQLKYEILERDEMITNGWNVVTMGNGSRKSYEDWPTCAGCAILSRSFDRT
A.niger LLPL2 520 PYTYDSNFSTFKLTYSDEERDSVITNGWNVVTRGNGTVD--DNFPSCVACAILQALHYRT
A.oryzae LLPL1 506 PYTAESNTSTFQLAYKDQQRDDIILNGYNVVTQGNASAD--ANWPSCVGCAILQRSTERT
N.crassa LPL 500 PYTALSNVSTFDPSYTMSQRNDIIGNGWNSATQGNGTLDS--EWPTCVACAVISRSLDRL
C.neoformans PLB 492 PWSFAANTSTYQLSYENNEANEMLLNGMRSLTLNHSVPT----WPTCFACALTDRSFMYT
consensus          541 *.. ..* *........ ...... **. ... .... .   ....*...*.. .. ...
A.fumigatus PLB1 260 NTNVPEICKQCFQRYCWNGTVNSTTPAGYEPVTILDS--AASGIIPSISTVAMAVVFAAW
C.albicans PLB1 544 GIEQTEQCKRCFENYCWDGTIYKGEPLGENFSDDGLTNSATEYNSNNVAGFNDGGTSILK
C.albicans PLB2 543 GIEQTEQCKKCFENYCWDGTIYKGEPLGDNFSDEGLTTSAAYYNSNNVAGINDGGIALVK
A.oryzae LLPL2 580 NTQVPDACTQCFQKYCWDGTTNSTNPADYEPVTLLEDS-AGSALSPAVITTIVATSAALF
P.chrysogenum PLB 495 GTTLPDICS CFDRYCWNG VNSTRPESY PAFYLADNS ASVSLPTML TVVAAGLAM
A.niger LLPL1 579 NTQVPDMCSQCFDKYCWDGTRNSTTPAAYEPKVLMASAGVRGISMSRLVLGLFPVVVGVW
A.niger LLPL2 578 NTSLPDICTTCFNDYCWNGTTNSTTPGAYEPSVLIATSGAIKSVLDYSVLALAMGVAAFM
A.oryzae LLPL1 564 NTKLPDICNTCFKNYCWDGKTNSTTPAPYEPELLMEASTSGASKDQLNRTAAVIAFAVMF
N.crassa LPL 558 GRQTPAACKTCFERYCWNGTVNSKDTGVYMPEFKIADAHALDSGAVAIGKMVNVWSSVVV
C.neoformans PLB 548 SENRSTTCQECFDTWCWAGDDNTTEPANYEPVINSVPPWLIANNLSIGMADAPGSNESTA
consensus          601 ...... *  **. .**... ..........  .. .  .       ..    .. ... 

------------------------FI T3181fumigatus PLB.A
------------------------- KA6041albicans PLB.C

--------------------- RDDLSN6032albicans PLB.C
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------------------------LL T6392oryzae LLPL.A
---------------------LVI549chrysogenum PLB.P

-------------------------M M6391niger LLPL.A
-------------------------- L6382niger LLPL.A

-----------------------TIM F6241oryzae LLPL.A
------------------VAATLLLV G618crassa LPL.N

 GTASSGAAKMGVGMGMVALTAGLGLML608neoformans PLB.C
  .                         661consensus          

 -./1 :  �� 1� F� �QR	 �*� )/<plb  �� 
������� 
��������<plb �LpL ����� !��� bR� �& �/ ���	 ����  '!3 �g7��

2������' 3�	���:

-./4: �� �QR	 c�*����� ���* '�H3 afplb1 . F� �*���� ��-�� I�* �� }�� c�*����� ���* '�H3
http://prodes.toulouse.inra.fr/multalin/multalin.html.�� '!3 2����   . F�/ 2�-*� �3�E :�d� '!�/& ��g* ���* '�H3 ���Plb �  '&��

�7g�� c�*����� .���	�  . 
������� ������� ��������*&1�� �� ����)* �/ ���	 ���� �� 
��	 �& �� .

H�2I F�2 � 7 P'"
 �QR	 �"��� Z�4��bp٥٤٥ 1� �C�X PCR �QR	 �� ��"��

bp�����C�X 1�IPCR������3 �� �"��� �&�)* JKg� �
�?>�&�!G� 1�U���*�!*� ';�� F�/!���U���*Xho I F�/�)���( #

 �� z����PCR � �����*�&IPCR �� �6�� #�QR	 �& �/ �"��� �&
.B6� o→�٥��X�� �& �/ F�/ �"���# �.��B* �&# j�&� m$X 
F�/����� �/!���U���* 1� F�����  ��$(!3 .�H�7* �&# u)6 1� 

 F�N6bp������X�� �& 1� �C�X !���U���* #bp�����	�� 
 � !*��bp��� m$X !3.

 �� 1� �gK� F�/!���U���* �"��� ��� �*� )/ � ��0�<plb
 
������� 
���������� ���� �& ���g� �� ��s2 �*�+������/

��g*!�/& ' �� �� ��� c�U���* F�/!��� �"��� F>�� ��� � �*� )/ 
 ��plb .�� ���/ 2 �*�+������� �& 1���"�4 ��-�" �� ���a)/ �

�� ��� ���7*� �"��� �� �*�+������� �� �& �/s '!3 ������3 �/ 2
.�� .c*�� � �)�� ���G� F�/&��!*�7�� Z��R� :��MT� F�/

 F�/!��� �"��� �*� )/ #���*�!X �& �� �& ��� c�U���*�� %
 �0�� c�*����� .���	 �*�g* � &��1 .B��g���#&�3�  ��!�

.B6# �d��!X �*� )/ �� % �� 1� �gK�<lpl'-���� 
���������

1. Division 3. Class
2. Ascomycota 4. Kingdom

Archive of SID

www.SID.ir



 0�123�(!4 �5 0� ��6" �"�� �3��� 7 892��:;B�� / ....O$

��g*��� ��� &��1 ��� � c�*����� .���	 �!�/& 2 �*�+������� �&
]M��� S�07*� � ���*� ����� �&� ���H�+ �*���� �5��G� S�T �& �*

 
�������� =�6 j�7K� F�/ �*�+ ��� �& ������ �� �.�� .
���l ���	�!X�*� )/�� % �� ���Plb F�)K� ���	

=�����U* 
�����7����-�* ���g� &��!*�7�� 1� �� % ��&��1 ��� �
.�� ������ �� � �& �� !3�� �73�& ��� ��� �� .">& !*��� �� � 

���	 �� ���� S�07*� #�/�� &��� �& �*� ��� ,0* F���& F�/
� �/ 2 �*�+������� ��� ���7*� � ����X ��7E�� �& ����� � �G*

.�� �7��+ I�H*� F� �*���� �5��G� ��� �# 
�������� =�6 ���1 
7K� F�/ �*�+ �s�E�3 �� �� j�<����������^�&� � o . ������ 

�/ # =�6 �"�M�!�1������ � ���������!�1���&� � . ����!�1�� �/ 
 1� ������ �5* 1� �� !*��& Z�Q��/���������� �� �7��� ����� 

!�7 /��� �"� ��� ��� ������ ��C�� &�6� 2%� 1� �E�3 �&
�� �� F�/ 2 �*�+�������Y�l��	  F�/!���U���* �"��� �*� )/

�� F�/<plb &��!*�7�� �	�!X 1� ��>�� ��� � F!X �& �B*� �&
��1 ���g�&�3 �� '!/�g� & . �"�-* ��� �1��� �� �6�� ���a)/

�� �"��� �*� )/ !C�&F�/lpl  �plb F�/ 2 �*�+�������
 �� �� j�7K�<plb
������� 
�������� �& S�!6< !*��� �� 

��g*��-�� .�� '!�/& �� �"��� �*� )/<plb 
��������

������� .���	 �� !3�� ���/ 2 �*�+������� ��  �� �B*� c�*�����


������� 
���������  ��� �7)� ���!�#&�3�  �F�G* ��lpl
���	F�/ ����  I���� ��(#I�����*� .� #� '-���� .�H�* �

�������������**� Z�Q� �� �6�� ���B.������ ��  �/) !�*�)/
�/ 
�������� (�7��� �& �7��+ ���	 �<������������ ��X�� �& 
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