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!� �"#$ % 
���
��� � 
���
���&�'( ��� 
��� PME    

  

�� �$  

 ����� � ��	
�� : 
����Mold ���
������� ����������� ����
��� )Aspergillus fumigatus(��	 �  
��� � ���!"

   #$�%" & �$  '�
" ()�$
*+ ��,��   	 -��+ -
��          (�� � .!/�  (0)�� 123 - + 4 4 ��  +4 56��    ����7� 8��!9:   54��7� 

      8�)����,�� �7�� :.� ;< 4 �� 5�!!�)Mycotoxin(   =�,�)����,�� '�
" �>�0$ +4 � )Mycotoxicosis( �?�� 4+�� 

.� �@
	 . 
�=
��7�%)�� & �$  ��7�� B+�C  �	 ��    =
��7�%)�� 56���)PLB :Phospholipase B(   +4 -����� '�� �" =  

        � D!�$��� � 54�	 E+
C 8�  F$G����  8��2�   =
��7�%)�� �� .7 ��  B2  PLB2): B2 Phospholipose(   �	 #�H?   .��+

.*6��  5�!!�I0!� �� -
� PLB2    ��
�� �	
J�� �� 
	 �� 54+���� � �� B
�K�LM �)�
�� � ()�$
*+ ��,�� 8�  +4

()�$
*+ ��,�� ��4�* N
>$  
�. 

  O�+ � 4 �� 
�  :DNA  � .��$�  .               -���+ F�=��������� ��	 P0�Q� +
�/�	 
�� R��M =  5��@  ��? ���
������

)Pulmonary aspergillosis(: �S0�      ���� �$�4 =  54
%0��  
�	 � �@ T�S�� � UPCR) Degenerate PCR(  
�� :

 �� =  ��7�  �2VCplb2   W�X �	 bpYZ[	 � ��� #�4.   =  54
%0��  
�	 F�� PCR  .0J�*�	 )IPCR:Inverse PCR ( :

'��X �2VC  W�X �	 -�� bp\\]Y	 �   ���� #��4 .      :W� =  U �S0��  ^�C
20� :-�$
�_ �� ��2VC -�����`���$ .7 ��� 

T7
M              T�S�� � �
	I�� W��� =  U �S0�  a
0�
H$ � ����
�+�%)$ �� :^�
!� +�0�� �	 �$��� :-=
�:  b��%�� 
	 � 8��2� 

 W�X �	 .)$ �,� :��7�  �2VC .7 �� 
	 .7 �� 8�  bp\Y[c��4�* 'K
d .  

�0�
� 
� :   54+���� I�7
$�PCR       � ���7�  ���� �$�4 PCR    .0J�*�	 (IPCR)      #��P	 
�	 X )BLASTX(: +4  eV�� 


�`���$���  :�f� �d g[ %(�      =
��7�%)���I�7 �� -�����`���$ .7 ��� 
�	 .$
��١ (LPL1)  ����������  5I��+�  �           

)A. oryza(   'C �d �ic % (��      =
��7�%)�� �� -�����`���$ .7 ��� 
�	 .$
��B (PLB)   F!�����`$ �������0���� 

Cryptococcus neoformans4 4 �
J$  + .  

�>�0$ -��*  :    =
��7�%)� �� 4�?�B2) (PLB2    � N�$� +4 .���
�����      .7 �� �2VC 4
�= +
�)	 #H	
J� �    .	
�  5��@

    ()�$
*+ ��,�� ��
� =
��7�%)� �� 
	             �
J$ E+
C 8�  
	 
�$����� #	 �C �C
� 
� � 
�$����� #	 �C - + 4 -
�   5��!�4

 �j�
k� W
�0$              .$
��4�4 N��$� =  .��
�,� ��)� +4 �� �$ +
�  (�� �           -+
�/�	 - ��	 �� .��
�  l��$ 8��!9   .�� =

 .� ()�$
*+ ��,�� �@
	 .   .� ��K
d -����`���$ .7 ��           '�
� �� .7 �� 8��2� � �4�/$ ���� - �	 �$ ��plb2     8���2� �

   8�`���� B
�K�LM)(�I$� (     � �� =  'K
d  +4        � -�+ 4 
� � 8)� � I0!� � .d �X #�
H$m   ()�$
*+ ��,�� ���" �	 �_: 

 4+��4��* + �C 54
%0� . 

  

5� � 
�- ����- : =
��7�%)� �� :���
����� ���������B2.7 �� :D!�$��� : .	
�  

  

*  *�+#% 
� #��
 .-.��: 0012113�4566��7�8 : 0012113�4566 �E-mail: hassan5628@yahoo.com  
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 ��

���%�  

EFFGH ���I�GFF�J K FFL M�FFNFF7 � OP  O���I�GFF�J 
QFF��

 O����'%�:A. fumigatus    �'R�F7 STF� EF�I�R�'�� �%�� �

  9
�.� U� �V'��          ��'%���F
J �(��F
 ;� �WX� �� �YZ� M�N

       F7 � [��'( � [�#
� ��'	 \�"]P         ���F:� �#F. � 
��"F�� 
QF��

  ̂ N � 
��7 ��� ^"#'� \V_ M�;��    ���F% ����FRJ �`
 U� a b

   #FH����'% �'R�� ����Bca       PF'R�� U��'#FH����'% U��F7 � �FN

)Primary mycotoxicosis(PFFFFFFFFFFFF��
�f �            

)Secondary mycotoxicosis(  ���FF
U ;� �FF. % ��FFW
 

  � 9FFV'gh ;� \FF�"] ���FF% PFF��i �FF`
 U� � M��FF7 PFFV%�L

         9V'gh ;� �j� � A��� Pk�b P7 P'R�� 
��� ���% [�
�����7� 

 �FF% �FF.�� �; 9FFgl% ��FFW
  �FF ��8]�n�n[ . �FF�' '�H 9FF'p�

O���FF�'%�: O���I�GFF�J  )A. fumigatus( PFF7 PFFL�� �FF7 

-�� U� ���
 M;�X'7 �;��% q���:�  r;�Fs  F7P   F7 
QF��P   t;�Fj

         ���F:� ;� M�F�; ^L�u% �'R�7 tv�(HIV+    [�;�FX'7 � M�;��

   �F�� ^"#F'� \VF_w�xFF% �    �EFF�I�R�'7 M�FN�;�� [���F  H

9:��;�  � M�
�'	 �y� [���  H ... ̂ FN �   Fb   9F%��W% U��F7 a

     ;�s�_ M�N�;�� P7 9g#
 r;�s -�� ;� ���;��b  PF7 ���L�% �

     9�� P":�� q���:� t��]1�2�0[ .        ;� ��Fj�  �F%��� U� ���

M;�X'7             M�NU�G'R�.#F: zF��� � �F'R�� t;�Fs r;�s -�� ���U

  
���B �%    � ��7]!��[�    {'�J ��|� ;� PH      {��} � ~:�7 M�N

��c�  *��� ��T	�"'�   � M�N�      t�F� P7 ^L�� �;�% &��;�H

�FF%�FF% �f � FF��7C ��FFc [�X"k�FF� ;� �N�'G'R�.#FF: ��FF�U � 

 *��FF� ��T	�"'FF�   
�FFX� ^uFF� ���FF'( M�FFN  �FF
;�� M�

]!��!1���[       P�; ��L� P7 �;�% -�� ;� PH      ��k ;� [�k M�N

           ~:�F7 {F��} 9�� P7 ^L�u% M��; O���I�G�J P7 T"g% ���:�

�FF% 
;�FF��  ��FF�]3[ . � t�FFg'H��FF� U� �FFj�( M��FFL�� �f

   
��� M�NU�G'R�.#:B    ��Fc M�; �7 �      {F��} � ��T	�"'F� 

��c� 7 �P        ^#F'
��;����'% 
��."F�� �;�F% ���BFc 
��F% [��F �

    ̂ N � P":�� ;��s ^L�u%  7 a bP  PZ��� [�� �      � ���'X'F� M�FN

          9F:�7 � *��� E�I�R���': *��V� ���� [�;� M�
�f [��%�'	

    8 �"] �; ^L�� �;�%  
��]!3��[  7 � P     � �F'R�� �F7 PF
�8 [�� �

  a+���FF	 [��FF8 *�FFV:  U�FF 'HC )Protein kinase C( �

aH�R�" ��   -��
T��"���	 � �N         ^'F` � ��'F�� E'
��'F��;J � �N

     �% ^N P7 �; *��� ��'R�7�"% � 
U] 0��!��!������[.  t�W'W� 


��"#�       �% qW
 M�.�� �;�% ;� M� 7 �fP    � �NU�G'R�.#F: P�'�� ;

 ̂ #'
��;����'% K
v����     K %�:�+
 O�H�H�"G��H �`
 ���N

)C. neoformans(�K
�FFFFFFFF�'gRJ ��FFFFFFFF��
�H               

)Candida albicans(  �N��F��
�H ���F� � ) Candida SP(� 

 K
QFFF
�:�	 ������"#FF�H )Clostridium perfringens( �

������"#FF�H PFF��
 )C. novyi( ���'"GFF� ������"#FF�H �        

)C. septicum(�FFFFFFFFFg%�"
J � ��'"'R�"#FFFFFFFFF'N              

)Entamoeba histolitica( �U�FFF �I���J O�
�%���FFF� �

)Pseudomonase aeruginosa( ����"H�FF7��'% K FFL �   

)SP Mycobacterium(O���FFFFFFFF� O��'FFFFFFFF��7 �        

)Bacillus cereus (� ;�FFFFFFF:;�: ���FFFFFFF�v�%              

)Malassezia furfur( ]!0�!!�����1��3��2��![   �F7 �F'
 

  S�
J -�� 9'p�      ̂ FN � P"��B� PYj �N        -F�� U� 
��."F�� a Fb

S�
J          �k�F� �F� � -#FH�� P'� M��7 �N     �N���F��%UJ M�FN

9�� 
�� �s�� PL�� �;�% �'
 9
�.� �'���] 0!��0���[.  

  

&'� ' ��
�   �(  

DNA  O���F�'%�: O���I�G�J �%�
I A. fumigatus 

�FF�H U� U� �FFj�( M�FFN PFF7 T"FFg% ;�FFX'7 EFF� �FF�k 9�FFH 

          ���7 � ;��; P��	 A�; U� 
��."�� �7 ^L�u% M��; O���I�G�J 

)Reader and Brode] (!� [   �TFj� �H�F
� �F7�  ����"F�� 

����� .   ��'�#'% ;�` % -�� M��7    � KF	 �b;�Fs M�NU  ��'F�J 

    7 ����% [I��"'
 ;� [��P   t�%!�     t;��( ;� PW's� C °13  �7 

     �:�7 U� M��#% ^�(  ����"��DNA�     �F7 KG� � 
�� ���] 

             �F�R� �F'%���� � ��F:���H U� M��#F% ^�( [���:�)  9g#F


!2:� (   t�% P70�         �F� 
��� ;��Fs <� [�'% ;� PW's�  .  ��F�]

     t�F% P7 ��:0�     ;� PFW's� xg �!���      t;��F( ;� � C °2 

             �F7 � �FW" % �F��L ���"�� PR�R P7 ��v�7 P�v �
�� I�.��"
��

  % ^�( U� 
��."�� F7 I�.��"
�� � *�
�	��	���� M��#P   
� t�F%

 ;� PFFW's�xg2��� �DNA   � 
�FF� 
��� ��FF�; �%�FF
I 

;�   7 ��"#� �7 9���P   *�
��� P�'��n� %   ��F�; [��F8 �( �
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���� � � '
��H  U�G'R�.#: [I U� ��� ���B2...                                                                    [�;��p � �X��H -#���g�  

 ��

DNA ;� ddH2O [���FF:� � RNAase A �FF�'"
I 
��FF% �

      ;� &J w;�x% M��7 P�j�(C °!��  PF�
    �F���� M;�� .  PF7

       �9Fgl% �N�F� P
�8 [�� �DNA        K
�F�'gRJ ��F��
�H �%�F
I 

albicans C.        ����� 
�k� � P'� ��: A�; P7 �'
  .   PF7 �Uv

              
;�F� �F7 
��."F�� �;�F% �'R�7 P
�8 PH 9�� �H���!32  ;� 

American type culture collection (ATCC)  � 9Fgf 

9�� 
�� 
�k�.  

�   ��	
��
�PCR.    ���� U� 
��."�� �7    M�F'��+�H�
 M�N

 ��FFF7 ��FFF.  [I Mplb K
�FFF�'gRJ ��FFF��
�H  ��FFF
I ;�               

)C. albicans(�                   K %;�FFFFFF:�+
 O�FFFFFFH�H�"G��H 

)C. neoformanse(  P'#FFFFF���� K#FFFFF��%�;�H�� �

)Saccharomyces cereviciae(��FF
I�����H ��'�'#FF 	 �  

)Penicillium chrysogenum(  M�FN����	 �DBF � DBP 

    } PVZs E� �l�� M��7      *�Fh PF7 �'Xbp33�    �F� �F(��h   .

           EF' �� �F7 �F`
 �;�F% PVZs �l��PCR     U� �F'���
I� DNA 

          �F7 �����F��%�� ;� �N�F� � w�FN ^#'
��;����'% ;� �%�
I

  �����0    ;� PW's� C °�2            ;� PFW's� EF� ���'F� EF� M��F7 

°C�2     ;� PW's� E� �C °2�   � ��    ;� P'
�f C °n!    M��F7 !� 

  � ��'�;�� PW's� E� 9��� ;C °�2   ;� PFW's� EF� �C °2� 

     ;� PW's� 9.N �C °n!            ��F¡� 9F'W:�% �F7 ��'F� EF� M��7 

    
�;�J�: � �����PCR         �F7 
�� P'� U;�:��"�R� U;��J *I ;� 

 �:�FFFF7TBE  �FFFF��%��7 ����FFFF'�� U� 
��."FFFF�� �FFFF7 �             

)Ethidium bromide(�
;     �F
�7 U� � 
�F� �'R�
J � M�'%J

   ��� P'� ���x� P�j�( �F�.         M��F7 
��."F�� �;�F% M�FN����	

PCRU� �
��7 t;�g� �'���
I� :  
Forward primer: 

5’ GAY GGI GGI GAR GAY AAY CAR AA 3’ 

Reverse primer:  

5’ AYI GTI CCR TTC CAR CAR TA 3’ 

(Y=CT, R=AG, I=Inosin) 
  

� ����   ����DNA.  9F'XH    �� F�DNA   �%�F
I 

 �F�'%�: O���I�G�J U� 
�� ����"�� O��A. fumigatus � 

        E' �� �� U� 
��."�� �7 9gl% �N��]��    9`�c P#��W% DNA 

�
;           �F7 U;�F:��"�R� *I ;� �F��%��7 ����F'�� �F7 
�F� M�'%J

 9`�cDNA  �;��
�"F�� )DNA �k�F� GIBCO BRL, 

1kb(� !� 9`�c    �� �DNA        
��."F�� �7 
�� P'� *��  ;� 

 U��=!1� OD�"%�":��"�G�� ;� [��B	 ��¡� 9:.  

�     ����
 �
�	 ���	 � �������.     ¢�FH ;��W%)ul3� (


�;�J�: U�  PCR;�    �:�F7 �F7 
�� P'� U;�:��"�R� *ITAE 

    �;�F% �F
�7 A�F7 U� �FV7 � 
�� �'R�
J    �F
�7 �*I M�; U� �F`


*I U� P�FFFFFj�(� �FFFFF���� �'FFFFF��� � ����"FFFFF��   

(QIA quick gel extraction kit) .�
�7  bp33� ����"�� 

 H� PF7 
��  ;�F"pGEMT-Easy vector  
�F� 
�U �F
�'	   �

  PF7 KGF�    [�F7�'% *��F�(E.coli Top 10 F')  �;�.#F
��� 

����� .*�7�c  ��H M��    �J M�N _       9�FH �'F  ;� �'.�LB 

 M��FFF(3–�FFF%��7–2–��FFF�H–0–*��FFF ��–�FFF"7–M�–

 �FFFF�U�
��	�"Hv��(X-gal)�FFFF'	��	���� � –�FFFF"7–M�–

  ��U�
��	��v���'�(IPTG)   � 
�� ��¡�        ��F�"
� U� KF	 �! 

     ��H �
�� �;�.#
��� ;�"H� M��( ��H     �'F  ;� P�j�( M�N 

LB  (Luria-Burtani)���%�     �F7 KGF� � 
�F� 
��� 9�FH 

     PFVZs M��( ;�"H�PCR     M�"H�F7 PF��X¥ U�     EF� M�FN   EF�

�'    M�NLB            ��FL [J M�V7 �(��% � ���� �'R ��¡� �7 ���% 

 �F���� .   PFVZs A�F7PCR PF'(�
 U� Multi cloning site 

(MCS)          �fv����F  U�+�H�
��F
� U� 
��."�� �7 ;�"H� EcoRI  

 �� ��¡�P":    � U� K	 � �       ;� ��: S�
J P"��� �� �fC °0n   �F7 

          �:�7 M��( U�;��J *I ;� P�j�( 
�;�J�: �;�"H� M�;TAE 

          �F(��% ��F¡� � *I U� A�F7 �F7 �F`
 �;�% �
�7 � P"�� �'R�
J

        PFVZs �'F��� PF7 ��7�%DNA   F7 �*I U� P    �R�Fk t;�Fj

7P  �%J 9�� .             �F
�7 ���F� a'FV� PF7 ��F7�% �(��% ��¡� M��7

  �w�NPCR      �F'�T	 U� 
��."F�� �F7 ��¥ M13  M�FN����	 � 

MBR � MBF (Amersham Pharmacia. uk) ;� 

     ����� �7 � �������%��C °�1 7 P       EF� M��7 PW's� ;�ub t�%

  ���'�C °�1    t�% P7 0�   �P'
�f C °3� 7     t�F% P�3   �PF'
�f 

C °1�       M��7 PW's� ;�ub t�% P7 !3        � �F���� ��F¡� ��'F� 

       ���� 
�;�J�: ;� �N�'��+�H�
 ���� a'V�PCR     U� 
��."F�� �7 

  E' ��ABI        PFVZs ���F� � �� ��¡� E'��%���      [I U� M�plb2  
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 ��

�'%�: O���I�G�J O���A. fumigatus   *�Fh PF7  bp32! 

7P �%J 9�� ) ����.(  

N����	  M�MBR � MBF         �F'�T	 M��F7 
��."F�� �;�F% 

M13U� �
��7 t;�g� :  
Forward primer: 

5’ GTT TTC CCA GTC ACG ACG TTG TA 3’ 

Reverse Primer:  

5’ TTG TGA GCG GAT AAC AAT TTC 3’ 

 

1  gatggggggg aggataacca gaacatcccg ctcgatcccc ttcttcagcc ccaacgtcac 

61 gttgacgtga ttttggctgt cgactcgtca gcggacacga ctaccaggtg gcccaatggg 

121acatccctgg tcgccacata cgagcgaaac gtagactcat cacaaaggaa cagtagtctc 

181ccctttccgt ctgtgcctga ccaaaacaca ttcgtcaacc tggggttgaa caaccgtccg 

241acattctttg gctgcaatag ttcaaacgcg actggcgccc cgcttgtcgt ttatattcca 

301aacgccccgt atatataccc gtccaatgtg tccacattcg atctgcaata caatactagt 

361gagcgcaacg ccatcattga gaatgggtac gatgtggcaa cactgggaaa tgggacagtg 

421gactctaact ggccggcttg tctggcttgc gcgatattga gtcggagttt tgaacgcaca 

481aatacgactg tcccaaagac ctgctcgacg tgtttcaaga cgtattgctg gaacggcacc 

541gt 

 ����.PVZs ����   [I U� M�plb2 U� �j�( PCR�'���
I�  .���� �H� bp 32!�%  ���7.  

  

�  ���	 ! "�	#�.   � ;�` % P7�      [I ��FL� �F'�PLB2 

 O����'%�: O���I�G�J ;�A. fumigatus   ���FV� �F�;�7 �

     ̂ N � ��
I ;� [I �GH         �%�F
I PFVZs {�� % 
U��
� aX} a b

�7         �M�V7 P�(�% ;� ���� a'V� � � '
��H M�DNA   �7 �%�
I 

   �%�F� �fv����F  M�NU�+�H�
��F
� U� �����I  Apa�Brf I � 

Bji I �Kpn I �Sal I �Xba I � Xho I    [���F� � ^yFN 

 � '�T7)P�R [���� M;�B� (Southern blotting  
��."F�� �7 

 ���FFF	 U�DNA[��FFF
  �#FFFH���� �FFF7 
�FFF� ;��  a FFFL

Digoxigenin (DIG) t�VZs � ��¡� DNA  �F� ��¦ M��( 

 [I U� ~X#splb2P7    *�Fh PF7 {'���    �'FX} M�FN kb1/�� 

kb!/���  kb�/1�  kb�/���  kb0 � kbn/3 �  kb!/! ;� 

   �F���� ���F�� � ���§ ����� .      [���F� ¨��F"
 PF7 PFL�� �F7

    [I U� P�#FF
 EFF� ��FFL� �FFW: ��FF '�T7plb2 ��FF
I ;� 

%�: O���I�G�J O����'A. fumigatus  �� ����� �.  

�   �
�	 � �������    �$%��#& '#$%.      � �F '
��H M��F7

����    q'F7 *�h ���      [I U� M�F�plb2  PF��	 EF' �� �� �  �F��  

9:�� ;��s 
��."�� �;�%:  

6� *�FFF7�c ���FFF  
U��FFF
� M�;�� �I PFFF '� � M�FFF�         

Size limited library screening  *�F7�c �F�    �F�H M�F� 
Colony screening  

!� U� 
��."FF�� PCR ~�FF��7 (IPCR) PCR Inverse 

 ��� PH    [I ��FL� �F`
 U� 9gl% 
�WR�7 ��H � b ����� � ^c;

   ��H ;� �`
 �;�%    *�7�c E' �� �7 �N         PF7 9F�� � �F7 ���H M��

 ���Z% 9:��'	          EF' �� U� 
��."F�� �7 �N�����%UJ �(��% ��

IPCRFF���L ;�FF` % PFF7 EFF' �� -FF�� � ���FF� a'FFV� � MU�

[I M�N�'��+�H�
plb2     -F�� M��F7 � 9:�� ;��s 
��."�� �;�%

  ;�` %DNA           �fv����F  U�+�H�
��F
� �F7 
�F� ^yFN �%�
I 

Xho I *�h P7 kb !/! [I U� ���%�
 ��h 
�
;���7;� PH 

plb2         ���F� M��"#FL M�FV7 �F(��% M��F7 � ��F�"
� ���7

�� ;��s 
��."�� �;�% �N�'��+�H�
9:.  

 PVZs kb!/!    F� 9F� ��F"7� �HBFR� ��: �Zk �  S�F
J �f

DNA U�FF�'R T4 )T4 DNA Ligase( PFFVZs EFF� PFF7 

DNA           �q��F%UJ U� P�(�% -�� 9'W:�% � 
�� ���g� M�W�( 

  �F���� ���U;� .         �j�xF"k� M�FN����	 �F(��h �F7IB2F  � 

IB2R    ��¡� 9uL IPCR   �l�� �DNA    *�h M��( M�W�( 

    [I U� ���%�
plb2         ����F� �F7 ���'��%�� ;�0   ;� PFW's� 

°C�2          ;� PFW's� E� ���'� E� M��7  °C�2      ;� PFW's� EF� �

°C13      ;� PW's� P� � °Cn�   M��7 ��        ;� PFW's� EF� ���'F� 

°C�2   ;� PW's� E� �°C13  PW's� P� �+     M�U� P7 ¢�_� P'
�f ¨ 	

       ;� ��'F� �FN ��¡�°Cn�    M��F7 !2      ;� PFW's� EF� ���'F� 

°C�2 ;� PFFW's� EFF� �°C13 ;� PFFW's� 9FF.N � °Cn� EFF� 
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���� � � '
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 �(

   ��¡� ��'��� .  M��F7 
��."�� �;�% M�N����	PCR  ~�F��7 

(IPCR)U� �
��7 t;�g� :  
Forward primer: 

5’ CTG GTA GTC GTG TCC GCT GAC GAG 

TCG AC 3’ 

Reverse primer:  

5’ TGA GAA TGG GTA CGA TGT GGC AAC 

ACT GGG 3’ 

   
�;�J�: ;� �N�'��+�H�
 ����  U� �Fj�( IPCR   ��F¡� �F7 

 9'W:�% ��¥             � �F '
��H 9X#Fs ;� P(���F% �F(��% �F'%J

���� P'R�� ���� ����� � ��C  PFVZs �%�F� PH  M� [I U� plb2  

 O����'%�: O���I�G�Jfumigatus  A.  �Fh PF7* bp��n3 

��7.  

 

)*�+�  

    ���� ª'.�� U� bp ��n3    U� �j�(IPCR    PVZs ���� �7 

  U� �Fj�( [IPCR��   PF'R) bp32!(�    *�Fh PF7 �#F
���� 

bp�3!�  �� �j�( )    ��F�!(�    PFH       U� ~X#Fs 
�F
;���7 ;�

 �FF'��+�H�
 ���FF�M[I  plb2 O���FF�'%�: O���I�GFF�J ;�        

A. fumigatus   �FF%  �FF��7 .   [I �FF'��+�H�
 ���FF�plb2 

O���FF�'%�: O���I�GFF�J A. fumigatus  ;�'#FF7 ��#FFp

    [I M�N�FF'��+�H�
 ���FF� �FF7 ��v�FF7  ���FF� ;� �; P7��FF%

        �FN� �F% [��F
 �FN ^#'
��;����'% .   EF
�7 M��"#FL   M�FN

     �� ;� ��
I &��Th�Web    
��."�� �7     M���'G%�H ;��:� ��
 U�

��'��FFFFFF%;�.
��'7 BLASTX O;�J PFFFFFF7  M�FFFFFFN

~
�FFFFFFFFFFFFFFF" ��http://www.ncbi.nlm.nih.gov/ 

�http://blast.genome.ad.jp/  ^FFFFN  [I ��FFFF�plb2 

 O���FFFF�'%�: O���I�GFFFF�J fumigatus A.    [I �FFFF7

U�G'R�.#:��'R  E�lpl1
��;�� O���I�G�J   J oryzae A.    PF7

   �lH��( [��'%1! %      U�G'R�.#F: [I �7 �B plb   O�FH�H�"G��H 

K %�:�+
 C. neoformans  �s��F( [��'% P7 0� %  ����FW% �

 -�� a7�%     ̂ #'
��;����'% ���� M��7 �; ��       �'F�� zZF� ;� �FN 

�% [��
 E'+�H�
 �N� ) *��L�  ��� �0(  

  

 *��L� . [I ���� ª7�Z�  �j;�plb2   O����'%�: O���I�G�JA.  fumigatus [I ���� �7   M�Nplbr;�s 
�� ��" %  �N  
 

Species 

 

Classification 

 

% Identity with partial afplb2 

Aspergillus oryzae LPL1 

AX112082.1 

Ascomycota 1!%  

Aspergillus oryzae LPL2 

AX112084.1 

Ascomycota 3�%  

Aspergillus niger LPL1 

AX112078.1 

Ascomycota 1�%  

Aspergillus niger LPL2 

AX112080.1 

Ascomycota 3�%  

Penicillium chrysogenum LPL  

P39457 

Ascomycete 

 
1�%  

Neurospora crassa LPL  

AF045574 

Ascomycete 

 
3�%  

Torulaspora delbrueckii LPL  

Q11121 

Ascomycete 

 
2�%  

Kluyveromyces lactis PLB 

AB014495 

Ascomycete 

 
21%  

Saccharomyces cerevisiae PLB1  

S533037 

Ascomycete 

 
22%  

Saccharomyces cerevisiae PLB2 

S53035 

Ascomycete 

 
22%  

Candida albicans PLB1 

BAA36162 

Ascomycete 

 
20%  

Candida albicans PLB2  

AAC72296 

Ascomycete 

 
2�%  

Cryptococus neoformans PLB 

AAF61964.1 

Basidiomycete 0�%  
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����" �#$%& '�(� )�*+��  ��(� ,(-.                                                                                                   �(�/ )���$ �� %�0�& ��121  

 �)

 ���� PVZs ��� *�h P7 
��  bp�3!� � U� ~X#s 
�
;���7;��'��+�H�
 ����M[I plb2  J. O����'%�: A. fumigatus M�u"
� U� 

3’[I plb2 �%  ���7.  
1 GATGGGGGGGAGGATAACCAGAACATCCCGCTCGATCCCCTTCTTCAGCCCCAACGTCAC 

61 GTTGACGTGATTTTGGCTGTCGACTCGTCAGCGGACACGACTACCAGGTGGCCCAATGGG 

121 ACATCCCTGGTCGCCACATACGAGCGAAACGTAGACTCATCACAAAGGAACAGTAGTCTC 

181 CCCTTTCCGTCTGTGCCTGACCAAAACACATTCGTCAACCTGGGGTTGAACAACCGTCCG 

241 ACATTCTTTGGCTGCAATAGTTCAAACGCGACTGGCGCCCCGCTTGTCGTTTATATTCCA 

301 AACGCCCCGTATATATACCCGTCCAATGTGTCCACATTCGATCTGCAATACAATACTAGT 

361 GAGCGCAACGCCATCATTGAGAATGGGTACGATGTGGCAACACTGGGAAATGGGACAGTG 

421 GACTCTAACTGGCCGGCTTGTCTGGCTTGCGCGATATTGAGTCGGAGTTTTGAACGCACA 

481 AATACGACTGTCCCAAAGACCTGCTCGACGTGTTTCAAGACGTACTGTTGGAATGGTACC 

541 ATAAATGCAACGACTCCCGGGGATTATTATCCGACGCTGAAGCTGCACTAGGTGCGGAGA 

601 TGACAGTAGGACAGTGGACCTGGGGCACAGGAAATCGCAATAGTTTAGTCAATGTTTGAT 

661 TGATGAGTTCCGCGTTTTTACTGAAAATGAATGCTGAGAATGGTTATTCTGCGCCAGTAA 

721 GTGGACAAAGAGGAATATGTGGTACGTTGACTGTCCCGAATTGTGTGGACTTGATATGAC 

781 ACCGTCGGTGATTGATATCTTGGGTCCCTTGGTCTTTGACGGGACGATTGATACTTGGTG 

841 AGGGCATTGAAATTCACGCACCTGCTTACTTGCATATGGAAACGAGGGTAACGCTACAGA 

901 TTATCATGCGGGTGTAATTGGTTATATAGTTTCACAAATTAAGCTACATATAGCGGTCCC 

961 TCTCAGATACAGCTCTGCGGCTATACTCCTTCACCAGCACCTATTTTTCCTTAGATTGTG 

1021 TCTTCTCCTTACGCAGGGTCAAATAGTCACCAACAGACCCATCACCGCGGATAAACTCCC 

1081 ACTTAACCTCCTTCTCACTCAGCACAGTAAGCTTACTGATACCAAAGTGCGTGGTGTCCA 

1141 GCAAAGCAGTGATATTCTGGAGGCCCTGGCCCTTGCCGAACTCACTGTGGCTCTCAATGT 

1201 TACCAGCCATTCCGTTGATGATGTGGGTGATGGATTTGCCCGGGTTGGTGCGGTAGGTGT 

1261 GATTGTTGACAATCGACGCCGAATCGATGGTGCCGTTGGCGCCGAGGGGATACAGGCGCT 

1321 CGTACCAGTGGATGTGACTGCATCAGTTAGTATCTGCGTTCCCGGCGAAGGAAACATGCA 

1381 CCATACCCAGAGAGATAAGCATCAACACCGAACTGCAGGAACAATCGCTCGAACGCAGCA 

1441 CGGAGGTTCTTCTGGTAGCTCGAGTACGCGGAGCTGTACATGGGCCGGTGGCTCATGACA 

1501 AACACCCAGGGGGTCTTCTTGCGGTCGAC 

��� !.PVZs ����   [I U� M�plb2   U� �j�( PVZs ª'.�� U� �V7PCR U� �j�( PVZs � �'���
I� IPCR �f� U� ���
 
�;�J�: M�; �7 
�� ��¡� Xho I �7 

DNA�%�
I  .���� ��
 U� 
��."�� �7 PVZs �� ª'.�� U� ��:   M���'G%�H ;��:�CAP7 P  9��J9�� 
�% . ���� �Hbp �3!��%  ���7 .  

  

 
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  . . .....*.**. .*....**... . **.*.*.*.*.*..  **....*..*.**. 
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���� � � '
��H  U�G'R�.#: [I U� ��� ���B2...                                                                    [�;��p � �X��H -#���g�  

 �*

 

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 ...... *  **. .**... ..........  .. .  .       ..    .. ...  

 

A.fumigatus PLB1   318 TIF------------------------ 

C.albicans PLB1    604 KA------------------------- 

C.albicans PLB2    603 RDDLSN--------------------- 

A.oryzae LLPL2     639 TLL------------------------ 

P.chrysogenum PLB  549  ILV------ --------- ------ 

A.niger LLPL1      639 MM------------------------- 

A.niger LLPL2      638 L-------------------------- 

A.oryzae LLPL1     624 FMTI----------------------- 

N.crassa LPL       618 GVVAATLLL------------------ 

C.neoformans PLB   608 GTASSGAAKMGVGMGMVALTAGLGLML 

consensus          661  .                          

 

 ���0.^N P#��W%  PVZs ���  [I U� M�plb2  J . O����'%�: A. fumigatus �7 plb1 � plb2 � lplr;�s ���� 
�� ��" %   �'�� zZ� ;� �NJ  
��."F�� �7 P '%

��
 U� O;�J P7 ��'��%;�.
��'7 M���'G%�H ;��:� ~
�" �� M�N:   

http://www.ch.embnet.org/software/BOX_form.html�  http://dot.imgen.bcm.tmc.edu:9331/multi-align/multi-align.html  

    

�� +� ' ,-. /0 1  

  PVZs ���� ª'.�� bp 32!    U� �j�( PCR     PFVZs �7 P'R�� 

bp ��n3    U� �j�(IPCR          [��F8 ���F% � ���F�� � �F7 

   
QF�� M�N�F'��+�H�
 ���F�  �fv����F  U�+�H�
��F
J Xho I  �

    P7 ��7�% M�N����	PCR    � �'���
I� IPCR      �� �FN ���� ;� 

      9FuL P7 PL�� �PVZs→3’ 5’ ���F�      � PF�(�% �� �FN M�FN

   \F��; wB( 9���;�         �N�F'��+�H�
 U� M;��F�� M�FN ;��FW% 

M�L �« U� P�'"
 ;� � �����  bp�n�n    �Fj�( �F'��+�H�


P�(�% �� U��  bp�3!� �s�7  � �
�% bp��� wB( ��.  

 ̂ N P#��W%           [I U� ��F� M�N�F'��+�H�
 ���F� a7�% ���

plb2O����'%�: O���I�G�J  )A. fumigatus(  P7��% [I �7

  ̂ #'
��;����'% ���� ;� �N 
��
 �P ̂ N        ���F� Mv�F7 ;�'#7 ���

   [I �FF7 [I -FF�� EFF'+�H�
 M�N�'FF��plb^FFN �   [I a FFb

  ���'% ;� U�G'R�.#:��'R^#'
��;�        �F�'"
I ���F� PH 9�� ���N

 [I -��   ̂ #'
��;����'% [J ;� �N 9�� 
�� ����� � �N .  ª7�FZ%

      EF
�7 � �FX�� �F:�  M�N�;��
�"��     ��%�F
I t�F�Th� M�FN

^N            �F( ;� [I �� a7�F% EF'+�H�
 M�N�'�� ���� ��� !3% �

   ��F�U 9¬��F%High identity  EFF'
I��': 9F7��s P
��FF
 �� 
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 ��

 �% ���X�s ��� �   ̂ N 9uL -��7     �lH��F( ���1! %   U� ��F�

[Iplb2  O���F�'%�: O���I�G�J  )A. fumigatus(   [I �F7

LPL1 
��;�� O���I�G�J J A. oryzae  [��F
  �F N�
  9F7��s 

    -�� a7�% ���U ;�'#7 E'
I��':        ­��F% ;� ^#F'
��;����'% ��

   ®T%�H *�W"
� � �%�
I P`:�          �#F% *�Fh ;� �I P '� � P
�;�H

���%�� % �   
�F
U t���FL     PF
�� aF7 ;�        K FL \F�"] M�FN

 O���I�G�JAspergillus SP.�%  ���7C^N  [� b   �s��F( PH

^N   ���0� %    [I a7�F%PLB       O�FH�H�"G��H M�FX] r;�Fs 

  K %�:�F+
C. neoformans  P7��FF� �;��
�"FF�� U� �F'
 !3 %

    �% � 
��7 �����U ;�'#7   �
���[��
   �%� -�� 
� N�      ;� PFH �F��7 

#%  �#�� ��%��� �P r;�s     �I ­��% *�W"
� ��N 7P     ;�'#F7 �F¯

PFF`:�  PFF
�;�H [I �;�FF% ;� M�  ;� �FF���� qFFW
 M�;�� M�FFN

     ̂ #'
��;����'% -�� ��'"
I � &�'( ;�"k��       PF":�� ��F¡� ��FN

   O���I�GFF�J K FFL ��FF�U 9FF��)Aspergillus SP.( � 

��FF
P Pk�FF� PFF7 [J \FF�"] M�FFNPhylum  �FF� Division 

'%����  ����)Ascomycota(  �; � 
 )Class( 9#'%����    �FN

)Ascomycetes( �T��FFFFFFFFF�U�7��': K FFFFFFFFFL �� 

)Phylobasidiella( PFFFFFF7 Phylum�FFFFFF�  Division 

  ������%����U�7)Basidiomycota( �  �;
  9#F'%����U�7    �FN

)Basidiomycetes(   U� ��%�FF�� �FF`
 U� PFFH �FF
;�� ªFF�V� 

  �N����'%���J)Ascomycota(    F":�� �F%��� P      �� 
��F7 �F�

�FF�� -FF�� a7�FF% ��%�FF�� P�FFj�: ��FFL� ^FFc;  U� Pk�FF� ��

^#'
��;����'%    P�#�� M�NKingdom �b;�s   �^N   ���� ���

 [I M�N�'��+�H�
   M�Nplb2  [J ;�        U� ��v�7 ;�'#7 M�( ;� �N

 �;��
�"F�� �s��(�    ��F�U P7��F�)High identity( �  
�N��F%

�% ��� .^N     �� [U��� P7 PL�� a b     ̂ FN �Fj;� ���
    ��F�

���� [I M�Nlpl  �  plb ̂ #F'
��;����'%     [I �F7 \F�"] M�FN

plb2 O����'%�: O���I�G�J )A. fumigatus(*��L ;� � 

�%   [��F
 �
���        ̂ FN [��F'% 9F:� 
�F N�    [I ���F� ��F�plb2  

  O���FFFF�'%�: O���I�GFFFF�J)A. fumigatus(   �FFFF7

^#FF'
��;����'%  EFF'
I��': 9FF7��s PFFH �FF��7 ���FFN[J  �FF7 �FFN

O����'%�: O���I�G�J )A. fumigatus( 7P   ̂ FH ¨�;�F�   �F�

�% ����� 7 P M�¯   PHLPL r;�s  M�N     ��'�'#F' 	 ��GH  ����F��
 

)Penicillium notatum(J � .
��;�� J) A. oryzea (J . ��'


)A. niger( � �;�G��;�
  �F���H )N. crassa (    PF7 PFL�� �F7

 [J ª�V� �N  9'����J P7    �N)  J �F 
�p O���I�GF�  �FN (   ;��Fs �

    P"��; ;� °:��Order   P��%�H������ )Trichocomacase( 

       �#F L �l%�F'R�� P�(�% ;�)  J �F 
�p . O���F�'%�: (  P7��F�

q'FFF7  �; M�FFF�)3�%�1! (% [I �FFF7PLB2 O���I�GFFF�J 

  �% [��
 O����'%�: �N�� ��(;�    PHPLB r;�s M�N   M�FX]

 Pg� �   ± � 
�% M�X] . K %�:�F+
� ± .  �F�'gRJ  A �K
 .  �PFg%�	

O .P'#���� �  ±  .K'"Hv          ;� r;�Fs -F�� °:�� ;��s 9�� P7

 �l%�'R�� P�(�% �# L    P"F��; ;�        ̂ FH P7��F� ��F��� M�   M�F�

)0�%�20 (%      [I ���F� �7 �;plb2     O���F�'%�: O���I�GF�J

)A. fumigatus(   �F% [��F
      -F�� O�F�V
� 9F���;� � �FN�

^N        [I -�� ���� ª'gZ� ;� v�7 ;�'#7 ���     ̂ FN �F7 �N    ;� �F���

   P '%J�'�� zZ�;���J �%  �����         � ��FV"% ��F.  �(��F
 PH 

 �; �v�h   [I -�� a7�% �N   ;�        ��F� ;� P '%J�'F�� zZ� PF� 

  �F% [��F
 �FFN�. -F�� ;�      PFFH 9F�� �Uv PFF"�
 -F�� �FH� �FFL

  �NU�G'R�.#:��'RLPL    M�NU�G'R�.#: � B PLB   9'R�V: M�;�� 

  '#FFW� ;� � 
��FF7 �¬��FF% EFF'����
J ̂  ²��FF
� ��;� M�FF 7

  �NUv�;�FFFF'N �'FFFF�J 
��FFFF� �� PFFFF7 �NU�G'R�.#FFFF:                

)Acyl-hydrolases(M��.#FFFFFFFFF: �   �NU��"FFFFFFFFF��

)Phosphodiesterases(         �HBFR� ��: S�
J �� �N    
��F� ;�

�% ;��s *�� �
�� .  
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 ��FF�5.
��FF�     [I PFFVZs EFF'
I��': PFF%�
plb2.
��FF�     ��FF
 �FF7 ��FF: EFF'
I��': PFF%�
  ;��FF:� ��'��FF%;�.
��'7 M���'G%�FFH  ~
�FF" �� O;�J PFF7 �

http://prodes.toulouse.inra.fr/multalin/multalin.html    9�� 
�� ^'��� . 
��� -��   [��
 P%�
        S�F
J PF��k t�FlH 
� N�     M�FNPLB       9F7��s � 
��F7  

q'7 E'
I��': J �� . ����H �;�G��;�
 �7 O����'%�:)N. crassa (r;�s ���� �7 P#��W% ;� �; �% [���8 �N �U��.  

        q'7 *�h M��"#L ���� �(��% ;� ��;�7 -�� ;�   M�F�

    [I ���� U� plb2�     *�F7�c EF' �� ��       M�;�� �I PF '� � M�F�

 ���FF  
U��FF
�)Size limited library screening( �FF� 

 *�F7�c    �F�H M�F�)Colony screening( � PCR  ~�F��7 

(IPCR)   ;��s 
��."�� �;�% � ":�� .     A�; �s�� ;� *�� E' ��

  � �;��
�"F�� *���F"%    *�FFh �F� � �F%�H [I MU�FF���L M��F7 

q'7          U� �V7 �(��% ;� [I ���� U� M��PCR  �% P'R��     � �F��7

   U� 
��."��PCR   ~���7 (IPCR)      9'��#F( 9F�� PF7     � �FN

9:���  �Uv M�N�     �F8 ��#  ����% ���;      PF7 � ��F�  QF�� 


   t�VZs ���g�DNA        ^yFN U� �Fj�( �Zk DNA   �%�F
I 

    t�VZs P7 ^#'
��;����'%DNA        -F�� *�� PF�(�% ;� M�W�( 

 PZW
 �E' ��     �% ��"#L M�V7 �(��% M��7 ���§ M� ���7�  PFH 

  M�V7 �(��% 9'W:�%�    ��F� ��"#F7  PF7        9'VF_� ���Fg� -F�� 

DNA   M�FW�( PF7 �FZk 9R�( U�  � �;��    -F�� �F7 
�TF�� 

 ;�'#7 9'��#(    9`�c P7 E' �� -�� ���U MgCl2  ��F�] ;� 

PCR�         PFVZs �lF�� P7 ��7�% tT��% �7 
��p      U� �F��h M�

DNA  U� 
��."�� �         ;��W% �; ����% A�; [�� � P7 E' �� -�� 

�8 �U��C     -�� ;� ��  qN�QF	    �F7  �F(      tT��F% -F�� ��F¦ � 

;��PVZs ���� a'V� � �l�� ª':�� 9�� 7 M�P *�h  bp��n3  

 U� O����'%�: O���I�G�J ��
I)A. fumigatus(�  7P   9F��

�%J  �7 PH    PVZs ���� ª'.��  bp 32!    U� �j�( PCR    �F7 P'R�� 

  PVZsbp��n3    U� �j�( IPCR      [��8 ���% � ����� � �7 

     �fv����F  U�+�H�
��F
J 
QF�� M�N�F'��+�H�
 ���F�Xho I  �

    P7 ��7�% M�N����	PCR    � �'���
I� IPCR    FN ���� ;�   �� �

     9uL P7 PL�� �PVZs→3’ 5’           � PF�(�% �� �FN M�FN ���F� 

   \F��; wB( 9���;�           �F« U� �N�F'��+�H�
 U� M;��F�� M�FN

M�L  bp�n�n����� �� �'��+�H�
 MU� �j�(   PCR P'R�� 

� IPCR  �PFF��
�f bp�3!� �s�FF7  � 
�FF
�% bp��� wBFF( 

�����.  
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 ���3. M�'��+�H�
 ���� 9gf [I P'R�� PVZs plb2  J  . O����'%�:)A. fumigatus(    �F���%� 
�FY"% tv�F�� MI�R� ���'7 t��Th� ��% �H�% �I E
�7 ;� 

)NCBI.( 

     [I ���� a'V� P7 ��7�% t�VR�Z%      �FN�;�J�: PFH ���FNM 

[J ���FFF�  M�;�� �FFFN �FFF���� 9FFF'p� K
v��FFF�� ;� 

^#'
��;����'%   �F% �N    C� F��7 ®�F%�X�       [��F'% a'FV� w�FN �F7 

H;��FF%9 U� �FFj�( *�xFF  ;� [I [�FF'7  M;�FFX'7  �FF��U

^#'
��;����'%�        �FX� � ���'X'F��'7 t�'j�xFk a'FV�    ��FH

:    � ^#F'
��;����'% ��Fk M��F7 [I 
�;�J�: E�I�R���'   9F:�7

 ̂ L�� �;�% [�7�'% � ̂ N  a b    t��Th� ��g "�� M��' 7   M��F7 

 �'� P��;�
 9'
�x%           PF'� �� � �;�� �(��h �-#H�� P'� ����

�7H��   �[I 
�;�J�: M��7 
�¬ M;���7  F7 [I 
�;�J�F: U� P   [��F �

      � 9
�.� �'��� �N�����%UJ �k��… ��¡�  �F%   ��F� .

     ����� � P7 PL�� �7 ����� 9'p�     K
v��F�� ;� �NU�G'R�.#: 

^#FFF'
��;����'%  K %�:�FFF+
 O�FFFH�H�"G��H �FFF`
 ���FFFN          

)C. neoformans( ]!2�!��[� K
�FFFFF�'gRJ ��FFFFF��
�H             

)C. albicans( O���I�GF�J ²��
� �   �FN)Aspergillus SP( �

 K��FFFFFFFFFFFFF '��U��7 O�'����'#FFFFFFFFFFFFFH�H�;�	           

)Paracoccidioido brasiliansis( ]!n���������[ �

 ;�FF: ;�:���FF�v�%)M. furfur( ]!0[�  ������"#FF�H ²��FF
�

)Clostridium SP( ]!�[� �FFFFFg%�"
J  ��'"'R�"#FFFFF'N             

)E. histolitica( ]�[� qN�Q	   U� 
��."F�� M��7 &�%�W% M�N

S�FF
J -FF�� �FFN�;�� PFF'� � �FF(��h M��FF7  ]0��!n�!���0[ �

    9
�.� �N�����%UJ �'���]�����[   �      -#FH�� PF'�]0![ 

            �F%�H [I �F '
��H � 9F�� PF":�� ��¡�plb    O���I�GF�J

 O����'%�:)A. fumigatus(    ���F� �F%�H ����� � KG� �


          a+���F	 [�X"k�� �7 w���� 9���;� � [I -�� M�N�'��+�H�

     �[I [�'7 U� �j�(�%��     PF7 �'
 9uL �����     ;�HBF% �;��F% 

��7 �N��k.   
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   M�'��+�H�
 ����    [I P'R�� PVZsplb2  J  . O���F�'%�:   �F7

      qN�Q	 ���"�� � �X�� t��Th� ��
 w�N      ���F� PF7 [���

   FF�% �FFH�% �I EFF
�7 ;� ;�HBFF% M�FF'��+�H�
 t�FF�Th� �

     ����%� 
�Y"% tv��� MI�R� ���'7)NCBI (      
�'F�; 9Fgf PF7

    ��� PH 9��³        9��� ;� 
�� 9gf M�'��+�H�
 ���� ���x� �

�% [��
 �; ��: �I E
�7 ~
�" �� �N� .  
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