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Abstract�

The�recent�advantages�of�high�throughput�technologies,�in�combination�with�the�availability�
of� fully� sequenced� genomes,� have� led� to� largeͲscale� studies� of�maps� toward� the� deeper�
understanding�of� the� interactome�of�an�organism.� Interactome�mapping� scan� stands�as� a�
powerful� tool� since� information� about� the� function� of� uncharacterized� proteins� or�
interacting�domains�aids�experimentalists�to�design�more�targeted�experiments.�Since�largeͲ
scale�studies�for�proteinͲprotein�interaction�(PPI)�detection�are�not�always�applicable,�there�
has�been�an�effort� to�develop�computational�methods� for�predicting�PPIs.�These�methods�
exploit�either�the�available�genomic�or�molecular�data,�or�the�available�literature�to�extract�
information�about�PPIs.�The�aim�of�this�project�is�the�experimental�evaluation�of�an�existing�
computational�approach�for�extracting�PPIs�from�biomedical�literature�and�the�development�
of�an�additional�approach�for�extracting�PPIs�from�genomic�data,�in�this�case�fusion�events.�
The� development� of� such� tools� will� assist� endͲusers� in� tackling� the� complexity� of�
understanding�molecular�relationships�in�living�systems.�
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Ʌɸʌʀʄɻʗɻ�
�

Ƀɿ� ʋʌʊʍʔɲʏɸʎ� ʋʌʊʉɷʉɿ� ʏʘʆ� ʏɸʖʆʉʄʉɶɿʙʆ� ʐʗɻʄɼʎ� ɲʋʊɷʉʍɻʎ,� ʍɸ� ʍʐʆɷʐɲʍʅʊ� ʅɸ� ʏɿʎ�
ɷɿɲɽɹʍɿʅɸʎ�ʋʄɼʌɸɿʎ�ɲʄʄɻʄʉʐʖʀʍɸɿʎ�ɶʉʆɿɷɿʘʅɳʏʘʆ,�ʉɷɼɶɻʍɲʆ�ʍɸ�ʅɸɶɳʄɻʎ�ʃʄʀʅɲʃɲʎ�ʅɸʄɹʏɸʎ�
ʖɲʌʏʙʆ� ʅɸ� ʍʏʊʖʉ� ʏɻʆ� ɴɲɽʑʏɸʌɻ� ʃɲʏɲʆʊɻʍɻ� ʏʉʐ� ɿʆʏɸʌɲʃʏʊʅɲʏʉʎ� ʏʘʆ� ʉʌɶɲʆɿʍʅʙʆ.� ȸ�
ʖɲʌʏʉɶʌɳʔɻʍɻ�ʏʉʐ�ɿʆʏɸʌɲʃʏʊʅɲʏʉʎ�ɲʋʉʏɸʄɸʀ�ɹʆɲ�ʖʌɼʍɿʅʉ�ɸʌɶɲʄɸʀʉ,�ʃɲɽʙʎ�ɻ�ʋʄɻʌʉʔʉʌʀɲ�
ɶɿɲ� ʏɻʆ� ʄɸɿʏʉʐʌɶʀɲ� ʅɻ� ʖɲʌɲʃʏɻʌɿʍʅɹʆʘʆ� ʋʌʘʏɸʁʆʙʆ� ɼ� ʋɸʌɿʉʖʙʆ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ɴʉɻɽɳ�
ʏʉʐʎ�ɸʌɸʐʆɻʏɹʎ�ʍʏʉ�ʍʖɸɷɿɲʍʅʊ�ʋɿʉ�ʍʏʉʖɸʐʅɹʆʘʆ�ʋɸɿʌɲʅɳʏʘʆ.�ȵʔʊʍʉʆ�ʉɿ�ʐʗɻʄɼʎ�ɲʋʊɷʉʍɻʎ�
ʋɸɿʌɲʅɲʏɿʃɹʎ�ɷɿɲɷɿʃɲʍʀɸʎ�ɶɿɲ�ʏɻʆ�ʅɸʄɹʏɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ɷɸʆ�ɸʀʆɲɿ�ʋɳʆʏʉʏɸ�
ɸʔɲʌʅʊʍɿʅɸʎ,� ɶʀʆɸʏɲɿ� ʋʌʉʍʋɳɽɸɿɲ�ɲʆɳʋʏʐʇɻʎ� ʐʋʉʄʉɶɿʍʏɿʃʙʆ� ʅɸɽʊɷʘʆ� ɶɿɲ� ʏɻʆ� ʋʌʊɴʄɸʗɼ�
ʏʉʐʎ.� Ȱʐʏɹʎ� ʉɿ�ʅɹɽʉɷʉɿ� ʖʌɻʍɿʅʉʋʉɿʉʑʆ� ɸʀʏɸ� ʏɲ�ɷɿɲɽɹʍɿʅɲ�ɶɸʆʘʅɿʃɳ�ɼ�ʅʉʌɿɲʃɳ�ɷɸɷʉʅɹʆɲ,�
ɸʀʏɸ� ʏɻʆ� ʐʋɳʌʖʉʐʍɲ� ɸʋɿʍʏɻʅʉʆɿʃɼ� ɴɿɴʄɿʉɶʌɲʔʀɲ� ʙʍʏɸ� ʆɲ� ɸʇɳɶʉʐʆ� ʋʄɻʌʉʔʉʌʀɸʎ� ɶɿɲ� ʏɿʎ�
ʋʌʘʏɸʁʆɿʃɹʎ�ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ.�Ƀ�ʍʏʊʖʉʎ�ɲʐʏɼʎ� ʏɻʎ�ʅɸʄɹʏɻʎ� ɸʀʆɲɿ�ʋɸɿʌɲʅɲʏɿʃɼ�ɲʇɿʉʄʊɶɻʍɻ�
ʅɿɲʎ�ʐʋɳʌʖʉʐʍɲʎ�ʐʋʉʄʉɶɿʍʏɿʃɼʎ�ʅɸɽʊɷʉʐ�ʋʌʊɴʄɸʗɻʎ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ɲʋʊ�
ʏɻʆ� ɴɿʉʁɲʏʌɿʃɼ� ɴɿɴʄɿʉɶʌɲʔʀɲ,� ʃɲɽʙʎ� ʃɲɿ� ʏɻʆ� ɲʆɳʋʏʐʇɻ� ʅɿɲ� ɸʋɿʋʌʊʍɽɸʏɻʎ� ʐʋʉʄʉɶɿʍʏɿʃɼʎ�
ʋʌʉʍɹɶɶɿʍɻʎ� ʋʌʊɴʄɸʗɻʎ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɷɿɲʅɹʍʉʐ� ʏʘʆ� ɶɸʆʘʅɿʃʙʆ� ɷɸɷʉʅɹʆʘʆ� ʃɲɿ�
ʍʐɶʃɸʃʌɿʅɹʆɲ� ʅɹʍʘ� ɶɸɶʉʆʊʏʘʆ� ʍʑʆʏɻʇɻʎ� ɶʉʆɿɷʀʘʆ.� ȸ� ɲʆɳʋʏʐʇɻ� ʏɹʏʉɿʘʆ� ɸʌɶɲʄɸʀʘʆ� ɽɲ�
ɴʉɻɽɼʍɸɿ� ʏʉʐʎ� ɸʌɸʐʆɻʏɹʎͲʖʌɼʍʏɸʎ� ʍʏʉ� ʆɲ� ɲʆʏɲʋɸʇɹʄɽʉʐʆ� ʍʏɻʆ� ʋʉʄʐʋʄʉʃʊʏɻʏɲ� ʏɻʎ�
ʃɲʏɲʆʊɻʍɻʎ�ʏʘʆ�ʅʉʌɿɲʃʙʆ�ʍʖɹʍɸʘʆ�ʍʏʉʐʎ�ɺʘʆʏɲʆʉʑʎ�ʉʌɶɲʆɿʍʅʉʑʎ.�
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Ƀɿ� ʋʌʘʏɸʂʆɸʎ� ɲʋʉʏɸʄʉʑʆ� ʏʉ� ʅɸɶɲʄʑʏɸʌʉ� ʅɹʌʉʎ� ʏɻʎ� ʇɻʌɼʎ� ʅɳɺɲʎ� ɸʆʊʎ� ʃʐʏʏɳʌʉʐ� ʃɲɿ�
ɸʋɿʏɸʄʉʑʆ� ʅɿɲ� ʏɸʌɳʍʏɿɲ� ʋʉɿʃɿʄʀɲ� ʄɸɿʏʉʐʌɶɿʙʆ� ʊʋʘʎ� ɶɿɲ� ʋɲʌɳɷɸɿɶʅɲ� ʅɸʏɲɴʉʄɿʃɹʎ�
ɲʆʏɿɷʌɳʍɸɿʎ,� ʅɸʏɲɶʘɶɼ� ʍɻʅɳʏʘʆ� ʃɲɿ� ɲʋʊʃʌɿʍɻ� ʍɸ� ɲʐʏɳ,� ɲʆʏɿɶʌɲʔɼ� ʃɲɿ� ʅɸʏɲɶʌɲʔɼ� ʏʉʐ�
DNA.� ɏʍʏʊʍʉ� ʉɿ� ʋʌʘʏɸʂʆɸʎ� ɷɸʆ� ʄɸɿʏʉʐʌɶʉʑʆ� ʅʊʆɸʎ� ʏʉʐʎ.� Ȱʆʏɿɽɹʏʘʎ,� ɲʄʄɻʄɸʋɿɷʌʉʑʆ� ʅɸ�
ɳʄʄɸʎ� ʋʌʘʏɸʂʆɸʎ� ɷɻʅɿʉʐʌɶʙʆʏɲʎ� ʋʉʄʐʋʌʘʏɸʁʆɿʃɳ� ʍʑʅʋʄʉʃɲ� ʋʉʐ� ʉʆʉʅɳɺʉʆʏɲɿ� ʅʉʌɿɲʃɹʎ�
ʅɻʖɲʆɹʎ� [1].� Ɉɲ� ʍʑʅʋʄʉʃɲ� ɲʐʏɳ� ɸʀʆɲɿ� ɷʐʆɲʅɿʃɹʎ� ʉʆʏʊʏɻʏɸʎ� ʏʘʆ� ʉʋʉʀʘʆ� ɻ� ʍʐɶʃʌʊʏɻʍɻ�
ɸʄɹɶʖɸʏɲɿ�ɲʋʊ�ɷɿɳʔʉʌʉʐʎ�ʋɲʌɳɶʉʆʏɸʎ�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ɸʇʘʃʐʏʏɳʌɿɲ�ʍɼʅɲʏɲ.��

Ƀɿ� ɿɷɿʊʏɻʏɸʎ� ʏʘʆ� ʋʌʘʏɸʁʆɿʃʙʆ� ʍʐʅʋʄʊʃʘʆ� ʃɲɽʉʌʀɺʉʆʏɲɿ� ʋɸʌɿʍʍʊʏɸʌʉ� ɲʋʊ� ʏɿʎ�
ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ� ʅɸʏɲʇʑ� ʏʘʆ� ʋʌʘʏɸʁʆʙʆ,� ʋɲʌɳ� ɲʋʊ� ʏɲ� ʅɸʅʉʆʘʅɹʆɲ� ʖɲʌɲʃʏɻʌɿʍʏɿʃɳ� ʏʘʆ�
ʋʌʘʏɸʁʆʙʆ� ʋʉʐ� ʍʐʅʅɸʏɹʖʉʐʆ� ʍʏʉ� ʍʑʅʋʄʉʃʉ� [2].� ɍɲʌɲʃʏɻʌɿʍʏɿʃʊ� ʋɲʌɳɷɸɿɶʅɲ� ɲʋʉʏɸʄɸʀ� ɻ�
RNA� ʋʉʄʐʅɸʌɳʍɻ� ȻȻ� ʋʉʐ� ʋʌɲɶʅɲʏʉʋʉɿɸʀ� ʏɻ� ʍʑʆɽɸʍɻ� ʊʄʘʆ� ʏʘʆ�mRNA� ʍʏɲ� ɸʐʃɲʌʐʘʏɿʃɳ�
ʃʑʏʏɲʌɲ.�ȸ�ʋʌʊʍɷɸʍɻ�ɸʋɿʋʄɹʉʆ�ʅɸʏɲɶʌɲʔɿʃʙʆ�ʋɲʌɲɶʊʆʏʘʆ�ʍʏɻʆ�RNA�ʋʉʄʐʅɸʌɳʍɻ�ȻȻ�ɸʀʆɲɿ�
ɲʐʏɼ�ʋʉʐ�ɸʄɹɶʖɸɿ�ʏɻʆ�ɹʆɲʌʇɻ,�ʏɻʆ�ɸʋɿʅɼʃʐʆʍɻ�ɼ�ʏʉʆ�ʏɸʌʅɲʏɿʍʅʊ�ʏɻʎ�ʅɸʏɲɶʌɲʔɼʎ�[3].�

Ƀɿ�ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ�ʅɸʏɲʇʑ�ʏʘʆ�ʋʌʘʏɸʁʆʙʆ�ʅʋʉʌɸʀ�ʆɲ�ɸʀʆɲɿ�ɳʅɸʍɸʎ,�ɷɻʄɲɷɼ�ʉɿ�ʋʌʘʏɸʂʆɸʎ�
ʆɲ� ɹʌʖʉʆʏɲɿ� ʍɸ�ɳʅɸʍɻ�ɸʋɲʔɼ�ʅɸʏɲʇʑ� ʏʉʐʎ�ɼ� ɹʅʅɸʍɸʎ� ʃɲʏɳ� ʏɿʎ� ʉʋʉʀɸʎ�ʉɿ� ʋʌʘʏɸʂʆɸʎ�ɲʐʏɹʎ�
ɲʄʄɻʄɸʋɿɷʌʉʑʆ�ʅɸ�ʏɻ�ʍʐʅʅɸʏʉʖɼ�ʃɳʋʉɿʉʐ�ɸʆɷɿɳʅɸʍʉʐ�ʅʉʌʀʉʐ�[4].�

Ƀ� ʋʄɼʌɻʎ� ʖɳʌʏɻʎ� ʏʘʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ʋʉʐ� ʍʐʅɴɲʀʆʉʐʆ� ʍɸ� ɹʆɲ� ɺʘʆʏɲʆʊ� ʃʑʏʏɲʌʉ�
ʉʆʉʅɳɺɸʏɲɿ� ɿʆʏɸʌɳʃʏʉʅɲ� (interactome).� ȸ� ʖɲʌʏʉɶʌɳʔɻʍɻ� ʏʉʐ� ɿʆʏɸʌɲʃʏʊʅɲʏʉʎ� ɲʋʉʏɸʄɸʀ�
ʋʄɹʉʆ� ʃʑʌɿʉ� ʍʏʊʖʉ� ʏɻʎ� ɴɿʉʄʉɶɿʃɼʎ� ɹʌɸʐʆɲʎ,� ʃɲɽʙʎ� ʉ� ʖɲʌɲʃʏɻʌɿʍʅʊʎ� ʏʘʆ� ʋʌʘʏɸʁʆɿʃʙʆ�
ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɸʀʆɲɿ� ɲʋɲʌɲʀʏɻʏʉʎ� ɶɿɲ� ʏɻʆ� ʃɲʏɲʆʊɻʍɻ� ʏʘʆ� ʄɸɿʏʉʐʌɶɿʙʆ� ʅɻ�
ʖɲʌɲʃʏɻʌɿʍʅɹʆʘʆ� ʋʌʘʏɸʁʆʙʆ,� ʏʘʆ� ʖɲʌɲʃʏɻʌɿʍʏɿʃʙʆ� ʃɲɿ� ʏʉʐ� ʌʊʄʉʐ� ʏʘʆ� ʅɸɶɳʄʘʆ�
ʋʌʘʏɸʁʆɿʃʙʆ� ʍʐʅʋʄʊʃʘʆ,� ʃɲɽʙʎ� ʃɲɿ� ʏʉʆ� ʌʊʄʉ� ʅɸʅʉʆʘʅɹʆʘʆ� ʅʉʌʀʘʆ� ʍʏɲ� ʅʉʆʉʋɳʏɿɲ� ʋʉʐ�
ʍʐʅʅɸʏɹʖʉʐʆ.�
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Ȱʆʀʖʆɸʐʍɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�
�

Ʌɸɿʌɲʅɲʏɿʃɹʎ�ʋʌʉʍɸɶɶʀʍɸɿʎ�
�

ȳɿɲ�ʏɻʆ�ɲʆʀʖʆɸʐʍɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ɹʖʉʐʆ�ɲʆɲʋʏʐʖɽɸʀ�ʅɿɲ�ʍɸɿʌɳ�ɲʋʊ�ʐʗɻʄɼʎ�
ɲʋʊɷʉʍɻʎ�ʏɸʖʆɿʃɹʎ�(high�throughput),ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ʏʉ�ʍʑʍʏɻʅɲ�ɷʐʉ�ʐɴʌɿɷʀʘʆ�ʍʏʉ�
ɺʐʅʉʅʑʃɻʏɲ� (yeast� two� hybridͲY2H)� [5],� ʉɿ� ʋʌʘʏɸʁʆɿʃɹʎ� ʍʐʍʏʉɿʖʀɸʎ� (protein� arrays)� [6],� ɻ�
ɲʆʉʍʉʃɲʏɲʃʌɼʅʆɿʍɻ� ɼ� ʉ� ʃɲɽɲʌɿʍʅʊʎ� ʅɸ� ɷɿɲɷʉʖɿʃɼ�ʖʌʘʅɲʏʉɶʌɲʔʀɲ�ʍʐɶɶɹʆɸɿɲʎ� (Tandem�
Affinity� Purification)� ʃɲɿ� ɻ� ʔɲʍʅɲʏʉʅɸʏʌʀɲ� ʅɳɺɲʎ� (mass� spectrometry)� [7,� 8].� ɏʍʏʊʍʉ� ʉɿ�
ʏɸʖʆɿʃɹʎ� ɲʐʏɹʎ� ɸʅʔɲʆʀɺʉʐʆ� ɲʌʃɸʏɳ� ʅɸɿʉʆɸʃʏɼʅɲʏɲ� ʊʋʘʎ� ʐʗɻʄʊ� ʃʊʍʏʉʎ,� ʖɲʅɻʄɼ� ɲʃʌʀɴɸɿɲ�
ʃɲɿ� ʐʗɻʄʊ� ʋʉʍʉʍʏʊ� ʗɸʐɷʙʎ� ɲʄɻɽʙʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ[9].� ȵʋʀʍɻʎ,� ɹʖʉʐʆ� ʋɲʌɲʏɻʌɻɽɸʀ�
ɷɿɲʔʉʌʉʋʉɿɼʍɸɿʎ�ʍɸ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʋʉʐ�ʋʌʉɹʃʐʗɲʆ�ɲʋʊ�ɷɿɲʔʉʌɸʏɿʃɳ�ʋɸɿʌɳʅɲʏɲ�ʐʗɻʄɼʎ�
ɲʋʊɷʉʍɻʎ� [10].� Ɉɹʄʉʎ,� ʉɿ� ʏɸʖʆɿʃɹʎ� ɲɷʐʆɲʏʉʑʆ� ʆɲ� ʃɲʏɲʆʉɼʍʉʐʆ� ʃɲɿ� ʆɲ� ɲʋɸɿʃʉʆʀʍʉʐʆ� ʏɻ�
ɷʐʆɲʅɿʃʊʏɻʏɲ� ʏʘʆ� ʋʉʄʑʋʄʉʃʘʆ� ʍʐʍʏɻʅɳʏʘʆ� ʍʏʉ� ʖʌʊʆʉ,� ɷɿʊʏɿ� ʏɲ� ʋɸɿʌɳʅɲʏɲ� ɶʀʆʉʆʏɲɿ� ʍɸ�
ʍʐɶʃɸʃʌɿʅɹʆɲ�ʖʌʉʆɿʃɳ�ʍɻʅɸʀɲ�ʏʉʐ�ʃʐʏʏɲʌɿʃʉʑ�ʃʑʃʄʉʐ.�

�

ɇʑʍʏɻʅɲ�ɷʐʉ�ʐɴʌɿɷʀʘʆ�ʍʏʉ�ɺʐʅʉʅʑʃɻʏɲ�
�

Ɉʉ� ʍʑʍʏɻʅɲ� ɷʐʉ� ʐɴʌɿɷʀʘʆ� ɲʋʉʏɸʄɸʀ� ʅɿɲ� ɶɸʆɸʏɿʃɼ� ʅɹɽʉɷʉ� ʋʉʐ� ʖʌɻʍɿʅʉʋʉɿɸʀ� ʏɻʆ�
ʅɸʏɲɶʌɲʔɿʃɼ� ɸʆɸʌɶʊʏɻʏɲ�ʘʎ� ʅɹʏʌʉ� ʋʌʘʏɸʁʆɿʃɼʎ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ.� Ȳɲʍʀɺɸʏɲɿ� ʍʏɻʆ� ʑʋɲʌʇɻ�
ʅɸʏɲɶʌɲʔɿʃʙʆ� ʋɲʌɲɶʊʆʏʘʆ� ʋʉʐ� ɲʋʉʏɸʄʉʑʆʏɲɿ� ɲʋʊ� ɷʑʉ� ɷɿɲʃʌɿʏɹʎ� ɸʋɿʃʌɳʏɸɿɸʎ:� ʅɿɲ�
ɸʋɿʃʌɳʏɸɿɲ� ʋʌʊʍɷɸʍɻʎ� ʍʏʉ� DNA� ʃɲɿ� ʅɿɲ� ɸʋɿʃʌɳʏɸɿɲ� ɸʆɸʌɶʉʋʉʀɻʍɻʎ� ʏɻʆ� ʅɸʏɲɶʌɲʔɼʎ.� Ƀɿ�
ɸʋɿʃʌɳʏɸɿɸʎ�ɲʐʏɹʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɹʌɽʉʐʆ�ʍɸ�ɸʋɲʔɼ�ɹʏʍɿ�ʙʍʏɸ�ʆɲ�ʇɸʃɿʆɼʍɸɿ�ɻ�ʅɸʏɲɶʌɲʔɼ�ʏʉʐ�
ɸʃɳʍʏʉʏɸ� ɶʉʆɿɷʀʉʐ.� ȳɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʅɸʏɲʇʑ� ɷʑʉ� ʋʌʘʏɸʁʆʙʆ� ɍ� ʃɲɿ� ɉ�
ɲʋɲɿʏɸʀʏɲɿ� ɻ� ɷɻʅɿʉʐʌɶʀɲ� ɷʑʉ� ʐɴʌɿɷɿʃʙʆ� ʋʌʘʏɸʁʆʙʆ� ʃɲɿ� ʍʐɶʃɸʃʌɿʅɹʆɲ� ʅɿɲ� ɸʋɿʃʌɳʏɸɿɲ�
ʋʌʊʍɷɸʍɻʎ�ʍʏʉ�DNA�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʍʐʆʏɻʖɽɸʀ�ʅɸ�ʏɻʆ�ɍ�ʃɲɿ�ʅɿɲ�ɸʋɿʃʌɳʏɸɿɲ�ɸʆɸʌɶʉʋʉʀɻʍɻʎ�ʅɸ�
ʏɻʆ� ɉ� ʋʌʘʏɸʂʆɻ.� Ƀɿ� ʋʌʘʏɸʂʆɸʎ� ɲʐʏɹʎ� ɽɲ�ʋʌɹʋɸɿ� ʍʏɻ� ʍʐʆɹʖɸɿɲ� ʆɲ� ɸʃʔʌɲʍʏʉʑʆ� ʍɸ� ʃʑʏʏɲʌɲ�
ʋʉʐ� ʋɸʌɿɹʖʉʐʆ� ʏʉʐʄɳʖɿʍʏʉʆ� ɹʆɲ� ɶʉʆʀɷɿʉ� ɲʆɲʔʉʌɳʎ.� Ȱʆ� ʉɿ� ɷʑʉ� ʋʌʘʏɸʂʆɸʎ� ɲʄʄɻʄɸʋɿɷʌʉʑʆ,�
ʏʊʏɸ�ʉɿ�ɷʑʉ�ɸʋɿʃʌɳʏɸɿɸʎ�ʏʉʐ�ʅɸʏɲɶʌɲʔɿʃʉʑ�ʋɲʌɳɶʉʆʏɲ�ɽɲ�ɹʌɽʉʐʆ�ʍɸ�ɸʋɲʔɼ�ʋʐʌʉɷʉʏʙʆʏɲʎ�
ɹʏʍɿ�ʏɻ�ʅɸʏɲɶʌɲʔɼ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�ɲʆɲʔʉʌɳʎ�[11]�(ȵɿʃʊʆɲ�1).�
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ȵɿʃʊʆɲ�1�ɇʑʍʏɻʅɲ�ɷʑʉ�ʐɴʌɿɷʀʘʆ.�ȸ�ɸʋɿʃʌɳʏɸɿɲ�ʋʌʊʍɷɸʍɻʎ�ʍʏʉ�DNA� (DNA�Binding�Domain�–�DBD)�
ɲʆɲɶʆʘʌʀɺɸɿ� ʏʉ�ʍʏʉɿʖɸʀʉ�UAS�ɲʆʉɷɿʃɳ�ʏʉʐ�ʐʋʉʃɿʆɻʏɼ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�ɲʆɲʔʉʌɳʎ� (reporter�gene).�Ȱ)�
ɇʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʉɿ� ʋʌʘʏɸʂʆɸʎ� ɍ� ʃɲɿ� ɉ� ɷɸʆ� ɲʄʄɻʄɸʋɿɷʌʉʑʆ� ɻ� ɸʋɿʃʌɳʏɸɿɲ� ɸʆɸʌɶʉʋʉʀɻʍɻʎ�
(Activation�Domain�Ͳ�AD)�ɷɸʆ�ɹʌʖɸʏɲɿ�ʍɸ�ɸʋɲʔɼ�ʅɸ�ʏɻʆ�ɸʋɿʃʌɳʏɸɿɲ�ʋʌʊʍɷɸʍɻʎ.�Ȳ)�Ȱʆ�ʉɿ�ʋʌʘʏɸʂʆɸʎ�ɍ�
ʃɲɿ� ɉ�ɲʄʄɻʄɸʋɿɷʌʉʑʆ,� ʉɿ� ɸʋɿʃʌɳʏɸɿɸʎ� ʋʌʊʍɷɸʍɻʎ� ʃɲɿ� ɸʆɸʌɶʉʋʉʀɻʍɻʎ� ɹʌʖʉʆʏɲɿ� ɹʅʅɸʍɲ�ʍɸ�ɸʋɲʔɼ�
ɸʆɸʌɶʉʋʉɿʙʆʏɲʎ�ʏɻ�ʅɸʏɲɶʌɲʔɼ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�ɲʆɲʔʉʌɳʎ�[11].�

�

�

Ʌʌʘʏɸʁʆɿʃɹʎ�ʅɿʃʌʉʍʐʍʏʉɿʖʀɸʎ�
�

ȸ�ʏɸʖʆʉʄʉɶʀɲ�ʏʘʆ�ʋʌʘʏɸʁʆɿʃʙʆ�ʅɿʃʌʉʍʐʍʏʉɿʖɿʙʆ�ʃɲɽɿʍʏɳ�ɷʐʆɲʏɼ�ʏɻʆ�ʏɲʐʏʊʖʌʉʆɻ�ɲʆɳʄʐʍɻ�
ʋʉʄʄɲʋʄʙʆ� ʋɲʌɲʅɹʏʌʘʆ� ʍɸ� ɹʆɲ� ʅʊʆʉ� ʋɸʀʌɲʅɲ.� ȸ� ʏɸʖʆɿʃɼ� ɲʐʏɼ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ʏɻʆ�
ɲʃɿʆɻʏʉʋʉʀɻʍɻ�ʋʌʘʏɸʁʆʙʆ�ʍɸ�ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ɽɹʍɻʎ�ɸʆʊʎ�ʋʄɲʃɿɷʀʉʐ�(chip)�ʃɲɿ�ʍʏɻ�ʍʐʆɹʖɸɿɲ�
ʏɻʆ� ɹʃɽɸʍɻ� ʏʉʐ� ʋʄɲʃɿɷʀʉʐ� ɲʐʏʉʑ� ʍɸ� ɷɸʀɶʅɲʏɲ� ʋʉʐ� ʋɸʌɿɹʖʉʐʆ� ɳʄʄɲ� ʅʊʌɿɲ� ʊʋʘʎ� ɶɿɲ�
ʋɲʌɳɷɸɿɶʅɲ� ʋʌʘʏɸʂʆɸʎ.� ȸ� ɲʆʀʖʆɸʐʍɻ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɶʀʆɸʏɲɿ� ʅɹʍʘ� ɲʆʀʖʆɸʐʍɻ�
ʔɽʉʌɿʍʅʉʑ,� ʖɻʅɸɿʉʔʘʏɲʑɶɸɿɲʎ� ʃʄʋ.� [12,� 13]� (ȵɿʃʊʆɲ� 2).� ȶʆɲ� ɲʋʊ� ʏɲ� ʋʌʙʏɲ� ʍʐʍʏɼʅɲʏɲ�
ʋʌʘʏɸʁʆɿʃʙʆ� ʅɿʃʌʉʍʐʍʏʉɿʖɿʙʆ� ʋʉʐ� ʃɲʏɲʍʃɸʐɳʍʏɻʃɸ� ʋɸʌɿɸʀʖɸ� ʋɳʆʘ� ɲʋʊ� 5.800� ʋʌʘʏɸʂʆɸʎ�
ʏʉʐ� Saccharomyces� cerevisiae,� ʋɸʌʀʋʉʐ� ɷɻʄɲɷɼ� ʏʉ�85%� ʏʉʐ� ʍʐʆʉʄɿʃʉʑ� ʏʉʐ� ʋʌʘʏɸʙʅɲʏʉʎ�
ʃɲɿ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ɶɿɲ� ʏɻʆ�ʅɸʄɹʏɻ� ʏʘʆ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ʍʏʉʆ� ʉʌɶɲʆɿʍʅʊ�
ɲʐʏʊ�[6].�
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ȵɿʃʊʆɲ�2�Ʌʌʘʏɸʁʆɿʃɹʎ�ʅɿʃʌʉʍʐʍʏʉɿʖʀɸʎ�ɶɿɲ�ʏɻ�ʅɸʄɹʏɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ.�ȸ�ɲʆʀʖʆɸʐʍɻ�
ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ɶʀʆɸʏɲɿ� ʅɸ� ʖʌɼʍɻ� ʔɽʉʌɿɺʉʐʍʙʆ� ʋʌʘʏɸʁʆʙʆ� ɼ� ʍɻʅɲʍʅɹʆʘʆ� ʔɽʉʌɿɺʊʆʏʘʆ�
ɲʆʏɿʍʘʅɳʏʘʆ[14].��

�

�

Ⱦɲɽɲʌɿʍʅʊʎ�ʅɸ�ɷɿɲɷʉʖɿʃɼ�ʖʌʘʅɲʏʉɶʌɲʔʀɲ�ʍʐɶɶɹʆɸɿɲʎ�ʃɲɿ�Ɍɲʍʅɲʏʉʅɸʏʌʀɲ�ʅɳɺɲʎ�
�

ɀɿɲ� ɲʃʊʅɲ� ʏɸʖʆɿʃɼ� ʋʉʐ� ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ� ʍʐʖʆɳ� ɶɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ʋʌʘʏɸʁʆɿʃʙʆ�
ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ɸʀʆɲɿ�ʉ� ʃɲɽɲʌɿʍʅʊʎ�ʅɸ�ɷɿɲɷʉʖɿʃɼ� ʖʌʘʅɲʏʉɶʌɲʔʀɲ�ʍʐɶɶɹʆɸɿɲʎ� (Tandem�
Affinity�Purification�Ͳ�TAP)�ʃɲɿ�ʍʏɻ�ʍʐʆɹʖɸɿɲ�ɻ�ʏɲʐʏʉʋʉʀɻʍɻ�ʏʘʆ�ɲʋʉʅʉʆʘʅɹʆʘʆ�ʍʐʅʋʄʊʃʘʆ�
ʅɸ�ʔɲʍʅɲʏʉʅɸʏʌʀɲ�ʅɳɺɲʎ�[8,�15].�

ȳɿɲ� ʏɻʆ� ɲʋʉʅʊʆʘʍɻ� ʏʉʐ� ʋʌʘʏɸʁʆɿʃʉʑ� ʍʐʅʋʄʊʃʉʐ� ʍʏʉ� ʉʋʉʀʉ� ʍʐʅʅɸʏɹʖɸɿ� ʅɿɲ� ʐʋʊ� ʅɸʄɹʏɻ�
ʋʌʘʏɸʂʆɻ,�ɲʋɲɿʏɸʀʏɲɿ�ɻ�ʍʑʆʏɻʇɻ�ʏɻʎ�ʋʌʘʏɸʂʆɻʎ�ɲʐʏɼʎ�ʅɸ�ɹʆɲ�ʍɼʅɲ�ɲʋʉʏɸʄʉʑʅɸʆʉ�ɲʋʊ�ʏʌʀɲ�
ʃʑʌɿɲ�ʍʏʉɿʖɸʀɲ:�ɹʆɲ�ʋɸʋʏʀɷɿʉ�ʋʉʐ�ʋʌʉʍɷɹʆɸɿ�ʃɲʄʅʉɷʉʐʄʀʆɻ,�ʅɿɲ�ɲʄʄɻʄʉʐʖʀɲ�ɲʆɲɶʆʙʌɿʍɻʎ�
ʏɻʎ�ʋʌʘʏɸɳʍɻʎ�TEV�(Tobacco�Etch�Virus)�ʃɲɿ�ɹʆɲ�ʏʅɼʅɲ�ʏɻʎ�ʋʌʘʏɸʂʆɻʎ�Ȱ�ʏʉʐ�Staphylococcus�
aureus�ʏʉ�ʉʋʉʀʉ�ɲʆɲɶʆʘʌʀɺɸɿ�IgG�ɲʆʏɿʍʙʅɲʏɲ.�

Ƀɿ�ʍɻʅɲʍʅɹʆɸʎ�ʋʌʘʏɸʂʆɸʎ�ʃɲɽʙʎ�ʃɲɿ�ʉɿ�ʋʌʘʏɸʂʆɸʎ�ʋʉʐ�ɷɻʅɿʉʐʌɶʉʑʆ�ʍʑʅʋʄʉʃɲ�ʅɸ�ɲʐʏɹʎ,�
ɲʌʖɿʃɳ� ɲʋʉʅʉʆʙʆʉʆʏɲɿ� ʅɸ� ʏɻ� ʖʌɼʍɻ� ʅɿɲʎ� ʍʏɼʄɻʎ� ʋʉʐ� ɲʋʉʏɸʄɸʀʏɲɿ� ɲʋʊ� ʍʔɲɿʌʀɷɿɲ� ʅɸ�
ɲʆʏʀʍʘʅɲ� IgG.� ɇʏɻ� ʍʐʆɹʖɸɿɲ� ɻ� TEV� ʋʌʘʏɸɳʍɻ� ʃʊɴɸɿ� ʏɻʆ� ʋʌʙʏɻ� ʋɸʌɿʉʖɼ� ʏʉʐ� ʍɼʅɲʏʉʎ�
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ɲʋɸʄɸʐɽɸʌʙʆʉʆʏɲʎ� ʏɲ� ʍʑʅʋʄʉʃɲ�ɲʋʊ� ʏɻ� ʍʏɼʄɻ.� ȸ� ɷɸʑʏɸʌɻ�ɲʋʉʅʊʆʘʍɻ� ɶʀʆɸʏɲɿ� ʅɸ� ʍʏɼʄɻ�
ɲʋʉʏɸʄʉʑʅɸʆɻ�ɲʋʊ�ʍʔɲɿʌʀɷɿɲ�ʃɲʄʅʉɷʉʐʄʀʆɻʎ�[15]�(ȵɿʃʊʆɲ�3).�

�

�

ȵɿʃʊʆɲ� 3� Ⱦɲɽɲʌɿʍʅʊʎ� ʋʌʘʏɸʁʆɿʃʙʆ� ʍʐʅʋʄʊʃʘʆ� ʅɸ� ɷɿɲɷʉʖɿʃɼ�ʖʌʘʅɲʏʉɶʌɲʔʀɲ�ʍʐɶɶɹʆɸɿɲʎ.� Ƀɿ�
ʍɻʅɲʍʅɹʆɸʎ�ʋʌʘʏɸʂʆɸʎ�ɲʌʖɿʃɳ�ɲʋʉʅʉʆʙʆʉʆʏɲɿ�ʅɸ� ʏɻ� ʖʌɼʍɻ�ʍʔɲɿʌɿɷʀʘʆ�ʋʉʐ�ʋɸʌɿɹʖʉʐʆ� IgG.� ɇʏɻ�
ʍʐʆɹʖɸɿɲ,� ɻ� ɲʋɸʄɸʐɽɹʌʘʍɻ� ʏʘʆ� ʍʐʅʋʄʊʃʘʆ� ɶʀʆɸʏɲɿ� ʅɸ� ʏɻʆ� ʋʌʘʏɸɳʍɻ� TEV� ʃɲɿ� ɲʃʉʄʉʐɽɸʀ� ʉ�
ɷɸʑʏɸʌʉʎ�ʃɲɽɲʌɿʍʅʊʎ�ʅɸ�ʍʔɲɿʌʀɷɿɲ�ʃɲʄʅʉɷʉʐʄʀʆɻʎ.�ȸ�ʏɸʄɿʃɼ�ɹʃʄʉʐʍɻ�ʏʘʆ�ʍʐʅʋʄʊʃʘʆ�ɶʀʆɸʏɲɿ�ʅɸ�
ʏɻʆ�ɲʋʉʅɳʃʌʐʆʍɻ�ɿʊʆʏʘʆ�ɲʍɴɸʍʏʀʉʐ�ʅɸ�ʏɻ�ʖʌɼʍɻ�EGTA[16].�

�

�

ɀɸʏɳ� ʏɻʆ� ɲʋʉʅʊʆʘʍɻ,� ʏɲ� ʋʌʘʏɸʁʆɿʃɳ� ʍʑʅʋʄʉʃɲ� ʋɹʋʏʉʆʏɲɿ� ʍɸ� ʅɿʃʌʊʏɸʌɲ� ʋɸʋʏʀɷɿɲ� ʃɲɿ�
ʏɲʐʏʉʋʉɿʉʑʆʏɲɿ� ʅɸ� ʔɲʍʅɲʏʉʅɸʏʌʀɲ� ʅɳɺɲʎ� (ȵɿʃʊʆɲ� 4).� Ƀ� ʔɲʍʅɲʏʉɶʌɳʔʉʎ� ʅɸʏʌɳɸɿ� ʏɻʆ�
ɲʆɲʄʉɶʀɲ�ʅɳɺɲ/ʔʉʌʏʀʉ�ɸʆʙ�ʉɿ�ʋʄɻʌʉʔʉʌʀɸʎ�ɶɿɲ�ʏɻʆ�ʋɸʋʏɿɷɿʃɼ�ɲʄʄɻʄʉʐʖʀɲ�ʃɲɿ� ʏʉ�ʅɹɶɸɽʉʎ�
ʏʘʆ�ʋɸʋʏɿɷʀʘʆ�ʋʌʉʃʑʋʏɸɿ�ɹʋɸɿʏɲ�ɲʋʊ�ʍʑɶʃʌɿʍɻ�ʅɸ�ʔɳʍʅɲʏɲ�ɳʄʄʘʆ�ʋʌʘʏɸʁʆʙʆ�[15].�

�
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ȵɿʃʊʆɲ� 4� Ɉɲʐʏʉʋʉʀɻʍɻ� ʋʌʘʏɸʁʆɿʃʙʆ� ʍʐʅʋʄʊʃʘʆ� ʅɸ� ʔɲʍʅɲʏʉʅɸʏʌʀɲ� ʅɳɺɲʎ.� Ɉɲ� ɲʋʉʅʉʆʘʅɹʆɲ�
ʍʑʅʋʄʉʃɲ� ʋɹʋʏʉʆʏɲɿ� ʍɸ� ʅɿʃʌʊʏɸʌɲ� ʋɸʋʏʀɷɿɲ� ʃɲɿ� ʉ� ʔɲʍʅɲʏʉɶʌɳʔʉʎ� ʐʋʉʄʉɶʀɺɸɿ� ʏɻʆ� ɲʆɲʄʉɶʀɲ�
ʅɳɺɲ/ʔʉʌʏʀʉ.� ȸ� ʏɲʐʏʉʋʉʀɻʍɻ� ʏʘʆ� ʋʌʘʏɸʁʆʙʆ� ɶʀʆɸʏɲɿ� ʅɹʍʘ� ʍʑɶʃʌɿʍɻʎ� ʏʘʆ� ʔɲʍʅɳʏʘʆ� ʋʉʐ�
ʋʌʉʃʑʋʏʉʐʆ�ʅɸ�ɽɸʘʌɻʏɿʃɳ�ʔɳʍʅɲʏɲ�ʋʌʘʏɸʁʆʙʆ[15].�

�

�

�

ɉʋʉʄʉɶɿʍʏɿʃɹʎ�ʋʌʉʍɸɶɶʀʍɸɿʎ�
�

Ʌɲʌɳʄʄɻʄɲ� ʅɸ� ʏɿʎ� ʋɸɿʌɲʅɲʏɿʃɹʎ� ʋʌʉʍɸɶɶʀʍɸɿʎ� ɹʖɸɿ� ɲʆɲʋʏʐʖɽɸʀ� ʅɿɲ� ʍɸɿʌɳ� ʐʋʉʄʉɶɿʍʏɿʃʙʆ�
ʅɸɽʊɷʘʆ� ʋʉʐ� ɲʇɿʉʋʉɿʉʑʆ� ɸʀʏɸ� ʅʉʌɿɲʃɳ� ʃɲɿ� ɶɸʆʘʅɿʃɳ� ɷɸɷʉʅɹʆɲ� ɸʀʏɸ� ʏɻʆ� ɷɿɲɽɹʍɿʅɻ�
ɴɿɴʄɿʉɶʌɲʔʀɲ� ɶɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ʍɸ� ʅɸɶɳʄɻ� ʃʄʀʅɲʃɲ.� Ƀɿ�
ʅɹɽʉɷʉɿ�ʋʉʐ�ɴɲʍʀɺʉʆʏɲɿ�ʍɸ�ʅʉʌɿɲʃɳ�ɷɸɷʉʅɹʆɲ�ʅʋʉʌʉʑʆ�ʆɲ�ʖʌɻʍɿʅʉʋʉɿʉʑʆ�ɸʀʏɸ�ɷʉʅɿʃɹʎ�ɸʀʏɸ�
ɶɸʆʘʅɿʃɹʎ�ʋʄɻʌʉʔʉʌʀɸʎ.� Ɉɲ�ɷʉʅɿʃɳ�ʖɲʌɲʃʏɻʌɿʍʏɿʃɳ� ʏʘʆ�ʋʌʘʏɸʁʆʙʆ� ʖʌɻʍɿʅʉʋʉɿʉʑʆʏɲɿ� ɶɿɲ�
ʆɲ� ʃɲɽʉʌɿʍʏʉʑʆ� ʉɿ� ɸʋɿʔɳʆɸɿɸʎ� ʋʉʐ� ɲʄʄɻʄɸʋɿɷʌʉʑʆ.� ȸ� ʅɹɽʉɷʉʎ� ɲʐʏɼ� ʘʍʏʊʍʉ,� ɸʀʆɲɿ�
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ɸʔɲʌʅʊʍɿʅɻ� ʍɸ� ɹʆɲ� ʅɿʃʌʊ� ʅʊʆʉ� ɲʌɿɽʅʊ� ʋʌʘʏɸʁʆʙʆ� ʏʘʆ� ʉʋʉʀʘʆ� ɻ� ʏʌɿʍɷɿɳʍʏɲʏɻ� ɷʉʅɼ�
ʐʋɳʌʖɸɿ�ɷɿɲɽɹʍɿʅɻ�ʍʏɻʆ�Protein�Databank�(PDB)[17].��

�

Ȱʇɿʉʋʉʀɻʍɻ�ɶɸʆʘʅɿʃʙʆ�ɷɸɷʉʅɹʆʘʆ�
�

Ƀɿ� ɶɸʆʘʅɿʃɹʎ� ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ʖʌɻʍɿʅʉʋʉɿʉʑʆʏɲɿ� ɲʋʊ� ɲʄɶʊʌɿɽʅʉʐʎ� ɶɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ�
ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ʋɸʌɿʄɲʅɴɳʆʉʐʆ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ʍʐʆɸʆʏʉʋɿʍʅʉʑ� (coͲ
localization�ɼ�gene�neighborhood),�ʔʐʄʉɶɸʆɸʏɿʃʙʆ�ʋʌʉʔʀʄ,�ʋɸʌɿʍʏɲʏɿʃʙʆ�ʍʑʆʏɻʇɻʎ�ɶʉʆɿɷʀʘʆ�
(fusion� events)� ʃɲɿ� ʍʐʅʋʄɻʌʘʅɲʏɿʃʙʆ� ʅɸʏɲʄʄɳʇɸʘʆ� (inͲsilico� ʍʑʍʏɻʅɲ� ɷʑʉ� ʐɴʌɿɷʀʘʆ� –� in�
silico�two�hybrid).�Ƀɿ�ɲʄɶʊʌɿɽʅʉɿ�ɲʐʏʉʀ�ɴɲʍʀɺʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌɲʏɼʌɻʍɻ�ʊʏɿ�ɺɸʑɶɻ�ʋʌʘʏɸʁʆʙʆ�
ʋʉʐ� ɲʄʄɻʄɸʋɿɷʌʉʑʆ� ɳʅɸʍɲ� ɼ� ʍʖɸʏʀɺʉʆʏɲɿ� ʄɸɿʏʉʐʌɶɿʃɳ,� ʍʐʖʆɳ� ʏɸʀʆʉʐʆ� ʆɲ� ɴʌʀʍʃʉʆʏɲɿ� ʍɸ�
ɶɸɿʏʉʆɿʃɹʎ�ʋɸʌɿʉʖɹʎ�ʏʉʐ�ɶʉʆɿɷɿʙʅɲʏʉʎ�ɷɿɲʔʊʌʘʆ�ʉʌɶɲʆɿʍʅʙʆ,�ʆɲ�ʍʐʅʅɸʏɹʖʉʐʆ�ʍɸ�ɶɸɶʉʆʊʏɲ�
ʍʑʆʏɻʇɻʎ,�ʃɲɽʙʎ�ɸʋʀʍɻʎ�ʃɲɿ�ʆɲ�ʍʐʆɸʅʔɲʆʀɺʉʆʏɲɿ�ʍɸ�ɷɿɲʔʉʌɸʏɿʃʉʑʎ�ʉʌɶɲʆɿʍʅʉʑʎ.�ȵʋɿʋʄɹʉʆ,�
ɻ�ʅɹɽʉɷʉʎ� in�silico�two�hybrid�ɴɲʍʀɺɸʏɲɿ�ʍʏʉ�ɶɸɶʉʆʊʎ�ʊʏɿ�ʅɿɲ�ʅɸʏɳʄʄɲʇɻ�ʋʉʐ�ʍʐʅɴɲʀʆɸɿ�ʍɸ�
ʅɿɲ�ʋʌʘʏɸʂʆɻ�ʃɲɿ�ɸʋɻʌɸɳɺɸɿ�ʏɻʆ�ɲʄʄɻʄɸʋʀɷʌɲʍɼ�ʏɻʎ�ʅɸ�ʅɿɲ�ɳʄʄɻ,�ɽɲ�ɲʃʉʄʉʐɽɻɽɸʀ�ɲʋʊ�ʅɿɲ�
ɷɸʑʏɸʌɻ� ʍʐʅʋʄɻʌʘʅɲʏɿʃɼ� ʅɸʏɳʄʄɲʇɻ� ʍʏɻʆ� ɷɸʑʏɸʌɻ� ʋʌʘʏɸʂʆɻ� ɹʏʍɿ� ʙʍʏɸ� ʆɲ� ɷɿɲʏɻʌɻɽɸʀ� ɻ�
ɲʄʄɻʄɸʋʀɷʌɲʍɻ.�

�

�

�
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ȵɿʃʊʆɲ� 5� ɀɹɽʉɷʉɿ� ɲʆʀʖʆɸʐʍɻʎ� ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɴɲʍɿɺʊʅɸʆɸʎ� ʍɸ� ɶɸʆʘʅɿʃɳ�
ɷɸɷʉʅɹʆɲ.� (A)� ȴʐʉ� ʋʌʘʏɸʂʆɸʎ� ʋʉʐ� ɲʄʄɻʄɸʋɿɷʌʉʑʆ� (ʃʊʃʃɿʆʉ� ʃɲɿ� ʅʋʄɸ)� ɴʌʀʍʃʉʆʏɲɿ� ʍɸ� ɶɸɿʏʉʆɿʃɹʎ�
ʋɸʌɿʉʖɹʎ� ʍɸ� ʉʃʏʙ� ɷɿɲʔʉʌɸʏɿʃɳ� ɶʉʆɿɷɿʙʅɲʏɲ.� ɉʋʉʋɸʌʀʋʏʘʍɻ� ʍʐʆɸʆʏʉʋɿʍʅʉʑ� ɲʋʉʏɸʄɸʀ� ʃɲɿ� ɻ�
ʍʑʆʏɻʇɻ�ɶʉʆɿɷʀʘʆ� (ʃʀʏʌɿʆʉ�ʃɲɿ�ɲʆʉɿʖʏʊ�ʅʋʄɸ)� (B)�ɀɸʄɹʏɻ� ʏʘʆ�ʔʐʄʉɶɸʆɸʏɿʃʙʆ�ʋʌʉʔʀʄ�ɶɿɲ� ʏɲ� ʀɷɿɲ�
ɶʉʆʀɷɿɲ.� Ɉɲ� ɶʉʆʀɷɿɲ� ɲʐʏɳ� ɹʖʉʐʆ� ʀɷɿɲ� ʋʌʊʏʐʋɲ� ʍʐʆɸʆʏʉʋɿʍʅʉʑ� ʃɲɿ� ʍʏɲ� ʉʃʏʙ� ɶʉʆɿɷɿʙʅɲʏɲ.� C)�
ɇʏʉʀʖɿʍɻ�ɷʑʉ�ʋʌʘʏɸʁʆɿʃʙʆ�ʉɿʃʉɶɸʆɸɿʙʆ.�ɀɸ�ʅʋʄɸ�ʃɲɿ�ʃʊʃʃɿʆʉ�ʔɲʀʆʉʆʏɲɿ�ʉɿ�ʍʐʆʏɻʌɻʅɹʆɸʎ�ʋɸʌɿʉʖɹʎ�
ʏʘʆ�ʋʌʘʏɸʁʆʙʆ�ɲʐʏʙʆ.�ȸ�ʑʋɲʌʇɻ�ʅɸʏɲʄʄɳʇɸʘʆ�(ʋʌɳʍɿʆʉ)ʍʏɿʎ�ʀɷɿɸʎ�ʋɸʌɿʉʖɹʎ�ɸʆʊʎ�ʐʋʉʍʐʆʊʄʉʐ�ʏʘʆ�
ʉɿʃʉɶɸʆɸɿʙʆ�ʐʋʉɷɻʄʙʆɸɿ�ʊʏɿ�ʉɿ�ʋɸʌɿʉʖɹʎ�ɲʐʏɹʎ�ʍʐʆɿʍʏʉʑʆ�ʏɻʆ�ɸʋɿʔɳʆɸɿɲ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ[18].�
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�

Ȱʇɿʉʋʉʀɻʍɻ�ɴɿɴʄɿʉɶʌɲʔʀɲʎ�
�

ȸ�ɲʑʇɻʍɻ�ʏɻʎ�ɷɿɲɽɹʍɿʅɻʎ�ʅɹʍʘ�ɷɿɲɷɿʃʏʑʉʐ�ɴɿɴʄɿʉɶʌɲʔʀɲʎ�ʃɲʏɹʍʏɻʍɸ�ɷʐʆɲʏɼ�ʏɻʆ�ɲʆɳʋʏʐʇɻ�
ɸʋɿʋʄɹʉʆ� ʐʋʉʄʉɶɿʍʏɿʃʙʆ� ɸʌɶɲʄɸʀʘʆ� ɶɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ.� ȸ�
ɲʆʀʖʆɸʐʍɻ� ɲʐʏɼ� ʅʋʉʌɸʀ� ʆɲ� ɶʀʆɸɿ� ʅɸ� ʍɻʅɲʍɿʉʄʉɶɿʃɼ� ɲʆɳʄʐʍɻ� (semantic� analysis)� ʏʘʆ�
ʃɸɿʅɹʆʘʆ� ɼ� ʅɸ� ɲʆɳʄʐʍɻ� ʍʐʆɸʅʔɳʆɿʍɻʎ� (coͲoccurrence� analysis).� Ⱦɲʏɳ� ʏɻʆ� ɲʆɳʄʐʍɻ�
ʍʐʆɸʅʔɳʆɿʍɻʎ� ɷɻʅɿʉʐʌɶʉʑʆʏɲɿ� ʍʐʍʖɸʏʀʍɸɿʎ� ʅɸʏɲʇʑ� ɴɿʉʄʉɶɿʃʙʆ� ʊʌʘʆ� ʋʉʐ� ɸʅʔɲʆʀɺʉʆʏɲɿ�
ʅɲɺʀ� ɸʀʏɸ� ʍɸ� ʋʌʉʏɳʍɸɿʎ� ɸʀʏɸ� ʍɸ� ʉʄʊʃʄɻʌɲ� ʃɸʀʅɸʆɲ� (ʍʐʆɼɽʘʎ� ʋɸʌɿʄɼʗɸɿʎ� ʏʘʆ� ɳʌɽʌʘʆ)� ɼ�
ʖɲʌɲʃʏɻʌʀɺʉʆʏɲɿ� ɲʋʊ� ɹʆɲ� ʍʑʆʉʄʉ� ʃʉɿʆʙʆ� ʊʌʘʆ.� Ȱʆʏɿɽɹʏʘʎ,� ɻ� ʍɻʅɲʍɿʉʄʉɶɿʃɼ� ɲʆɳʄʐʍɻ�
ʋɸʌɿʄɲʅɴɳʆɸɿ�ɴɲɽʑʏɸʌɻ�ɲʆɳʄʐʍɻ�ʏʘʆ�ʃɸɿʅɹʆʘʆ,�ʏʊʍʉ�ɸʆʆʉɿʉʄʉɶɿʃɼ�ʊʍʉ�ʃɲɿ�ʍʐʆʏɲʃʏɿʃɼ�ʃɲɿ�
ʏʉ� ɲʋʉʏɹʄɸʍʅɲ� ɸʀʆɲɿ� ɻ� ʍʐʍʖɹʏɿʍɻ� ʏʘʆ� ɴɿʉʄʉɶɿʃʙʆ� ʊʌʘʆ� ɲʄʄɳ� ʃɲɿ� ʉ� ʖɲʌɲʃʏɻʌɿʍʅʊʎ� ʏɻʎ�
ʍʐʍʖɹʏɿʍɻʎ�ɲʐʏɼʎ�(ȵɿʃʊʆɲ�6)�[19].�
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FOXM1

AbstractͲbased

SentenceͲbased

PMID:23427295�

P53
Survivin

BMI1 ARF

FOXM1

P53
Survivin

BMI1 ARF

FOXM1

Directed

P53
Survivin

BMI1 ARF

inhibits

inhibits

affects

affects

FOXM1 P53 ARF BMI1 Survivin
FOXM1 1 1 1 1 1
P53 1 1 1 1 1
ARF 1 1 1 1 1
BMI1 1 1 1 1 1
Survivin 1 1 1 1 1

FOXM1 P53 ARF BMI1 Survivin
FOXM1 1 1 1 1 1
P53 1 1 1 0 0
ARF 1 1 1 0 0
BMI1 1 0 0 1 1
Survivin 1 0 0 1 1

FOXM1 P53 ARF BMI1 Survivin
FOXM1 1 1 0 1 1
P53 0 1 0 0 0
ARF 1 0 1 0 0
BMI1 0 0 0 1 0
Survivin 0 0 0 0 1

B

A

C

D

ȵɿʃʊʆɲ�6� Ȱʆʀʖʆɸʐʍɻ�ʍʐʍʖɸʏʀʍɸʘʆ�ʅɸ�ɲʆɳʄʐʍɻ� ʃɸɿʅɹʆʘʆ.� Ȱ)� Ʌɸʌʀʄɻʗɻ�ɳʌɽʌʉʐ�ɲʋʊ� ʏɻʆ�PubMed�
ʍʏʉ� ʉʋʉʀʉ� ɹʖʉʐʆ� ɲʆɿʖʆɸʐʏɸʀ� (ʅʋʄɸ)� ʏɲ� ʉʆʊʅɲʏɲ� ʏʘʆ� ʋʌʘʏɸʁʆʙʆ.� Ȳ)� Ȱʆʀʖʆɸʐʍɻ� ʍʐʍʖɸʏʀʍɸʘʆ� ʅɸ�
ɲʆɳʄʐʍɻ�ʍʐʆɸʅʔɳʆɿʍɻʎ�ʍɸ�ʉʄʊʃʄɻʌɻ�ʏɻʆ�ʋɸʌʀʄɻʗɻ.�ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɲʐʏɼ�ʊʄɸʎ�ʉɿ�ʋʌʘʏɸʂʆɸʎ�ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿ� ʍʏʉ� ʃɸʀʅɸʆʉ� ʍʖɸʏʀɺʉʆʏɲɿ� ʅɸʏɲʇʑ� ʏʉʐʎ.� C)� Ȱʆʀʖʆɸʐʍɻ� ʍʐʍʖɸʏʀʍɸʘʆ� ʅɸ� ɲʆɳʄʐʍɻ�
ʍʐʆɸʅʔɳʆɿʍɻʎ�ʍɸ� ʇɸʖʘʌɿʍʏɹʎ�ʋʌʉʏɳʍɸɿʎ.�ɀʊʆʉ�ʏɲ� ɺɸʑɶɻ�ʋʌʘʏɸʁʆʙʆ�ʋʉʐ�ɸʅʔɲʆʀɺʉʆʏɲɿ�ʍʏɻʆ� ʀɷɿɲ�
ʋʌʊʏɲʍɻ� ɲʆɿʖʆɸʑʉʆʏɲɿ.� D)� Ȱʆʀʖʆɸʐʍɻ� ʍʐʍʖɸʏʀʍɸʘʆ� ʅɸ� ʍɻʅɲʍɿʉʄʉɶɿʃɼ� ɲʆɳʄʐʍɻ.� ȸ� ɲʆɳʄʐʍɻ�
ɲʆɿʖʆɸʑɸɿ�ɸʋɿʋʄɹʉʆ�ʏʉ�ɸʀɷʉʎ�ʃɲɿ�ʏɻʆ�ʃɲʏɸʑɽʐʆʍɻ�ʏɻʎ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ[19].��
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ɇʃʉʋʊʎ�
�

Ƀɿ� ʍʏʊʖʉɿ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʅɸʄɹʏɻʎ� ɸʀʆɲɿ� ɻ� ʋɸɿʌɲʅɲʏɿʃɼ� ɲʇɿʉʄʊɶɻʍɻ� ʅɿɲʎ� ʐʋɳʌʖʉʐʍɲʎ�
ʐʋʉʄʉɶɿʍʏɿʃɼʎ� ʅɸɽʊɷʉʐ� ʋʌʊɴʄɸʗɻʎ� ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɲʋʊ� ʏɻ� ɷɿɲɽɹʍɿʅɻ�
ɴɿɴʄɿʉɶʌɲʔʀɲ� (UniReD),� ʃɲɽʙʎ� ʃɲɿ� ɻ� ɲʆɳʋʏʐʇɻ� ɸʆʊʎ� ʆɹʉʐ� ɲʄɶʉʌʀɽʅʉʐ� ɴɲʍɿʍʅɹʆʉʐ� ʍɸ�
ɶɸʆʘʅɿʃɳ�ɷɸɷʉʅɹʆɲ�ʃɲɿ�ʍʐɶʃɸʃʌɿʅɹʆɲ�ʍʏɻʆ�ɲʆʀʖʆɸʐʍɻ�ʍʐʆʏɻɶʅɹʆʘʆ�ɶʉʆɿɷʀʘʆ�(fused�genes).�
Ȱʌʖɿʃɳ� ʉɿ� ʐʋʉʄʉɶɿʍʏɿʃɹʎ� ʅɹɽʉɷʉɿ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ɶɿɲ� ʏɻʆ� ʋʌʊɴʄɸʗɻ� ʆɹʘʆ�
ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ɶɿɲ�ʏɻʆ�ʋʌʘʏɸʂʆɻ�Gcn5p�ʏʉʐ�Saccharomyces�cerevisiae.�ɇʏɻ�ʍʐʆɹʖɸɿɲ,�ʉɿ�
ʋʌʉɴʄɸʋʊʅɸʆɸʎ�ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ�ɽɲ�ɸʋɿɴɸɴɲɿʘɽʉʑʆ�ʋɸɿʌɲʅɲʏɿʃɳ.��
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ɉʄɿʃɳ�ʃɲɿ�ɀɹɽʉɷʉɿ�
�

Ʌʌʊɴʄɸʗɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ɴɳʍɸɿ�ʏʘʆ�ʋɸʌɿʍʏɲʏɿʃʙʆ�
ʍʑʆʏɻʇɻʎ�(fusion�events)�
�

ȸ� ʃɿʆɻʏɼʌɿɲ� ɷʑʆɲʅɻ� ɶɿɲ� ʏɻ� ɷɻʅɿʉʐʌɶʀɲ� ʍʐʆʏɻɶʅɹʆʘʆ� ɶʉʆɿɷʀʘʆ� ɸʀʆɲɿ� ɻ� ʌʑɽʅɿʍɻ� ʏʉʐ�
ʌʐɽʅɿʍʏɿʃʉʑ� ʔʉʌʏʀʉʐ� ɶɿɲ� ʋʌʘʏɸʂʆɸʎ� ʋʉʐ� ɲʄʄɻʄɸʋɿɷʌʉʑʆ.� ȶʏʍɿ� ʄʉɿʋʊʆ� ɻ� ɲʆʀʖʆɸʐʍɻ�
ʋɸʌɿʍʏɲʏɿʃʙʆ� ʍʑʆʏɻʇɻʎ� ʅʋʉʌɸʀ� ʆɲ� ʖʌɻʍɿʅʉʋʉɿɻɽɸʀ� ɲʋʊ� ʐʋʉʄʉɶɿʍʏɿʃɹʎ� ʅɸɽʊɷʉʐʎ� ɶɿɲ� ʏɻʆ�
ʋʌʊɴʄɸʗɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ.�

�
ȵɿʃʊʆɲ�7�ɇʐʆʏɻɶʅɹʆɸʎ�ʋʌʘʏɸʂʆɸʎ�ʍɸ�ɹʆɲ�ɶʉʆɿɷʀʘʅɲ�ɲʆɲʔʉʌɳ�(reference�genome�(R)�)�ɲʆɿʖʆɸʑʉʆʏɲɿ�
ɲʆɲɺɻʏʙʆʏɲʎ�ʅɻ�ʍʐʆʏɻɶʅɹʆɸʎ�ʋʌʘʏɸʂʆɸʎ�ʍɸ�ɹʆɲʆ�ʐʋʊ�ʅɸʄɹʏɻ�ʉʌɶɲʆɿʍʅʊ�ʋʉʐ�ʆɲ�ɸʀʆɲɿ�ʉʅʊʄʉɶɸʎ�ʅɸ�
ʏɻʆ�ʋʌʘʏɸʂʆɻ�ɲʆɲʔʉʌɳʎ�ɲʄʄɳ�ʊʖɿ�ʅɸʏɲʇʑ�ʏʉʐʎ�[20].��

�
Ƀ� ɲʄɶʊʌɿɽʅʉʎ� ʋʉʐ� ɷɻʅɿʉʐʌɶɼɽɻʃɸ� ɲʆɿʖʆɸʑɸɿ� ʍʐʆʏɻɶʅɹʆɸʎ� ʋʌʘʏɸʂʆɸʎ� ʅɹʍɲ� ɲʋʊ� ʏɻʆ�
ʍʑɶʃʌɿʍɻ� ɺɸʐɶʙʆ� ɶʉʆɿɷɿʘʅɳʏʘʆ.� ȸ� ʍʑɶʃʌɿʍɻ� ɲʐʏɼ� ɶʀʆɸʏɲɿ� ʅɸ� ʏɻ� ʖʌɼʍɻ� BLASTp� ɶɿɲ� ʏɻ�
ʍʏʉʀʖɿʍɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄʉʐʖɿʙʆ.�ȳɿɲ�ʏɻ�ʖʌɼʍɻ�ʏʉʐ�ɲʄɶʉʌʀɽʅʉʐ�ɲʋɲɿʏɸʀʏɲɿ�ʏʉ�ʃɲʏɹɴɲʍʅɲ�
ʏʘʆ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄʉʐʖɿʙʆ�ɷʑʉ�ʉʌɶɲʆɿʍʅʙʆ�ʍɸ�ʅʉʌʔɼ�fasta.�ɇʏɻ�ʍʐʆɹʖɸɿɲ�ʉ�ɲʄɶʊʌɿɽʅʉʎ�
ʃɳʆɸɿ� masking� ʍʏɿʎ� ɲʄʄɻʄʉʐʖʀɸʎ� ɲʐʏɹʎ� ʙʍʏɸ� ʆɲ� ɲʋʉʃʄɸʀʍɸɿ� ʋɸʌɿʉʖɹʎ� ʖɲʅɻʄɼʎ�
ʋʉʄʐʋʄʉʃʊʏɻʏɲʎ� ʋʉʐ� ɽɲ� ɹɷɿʆɲʆ� ʗɸʐɷʙʎ� ɽɸʏɿʃɹʎ� ʍʏʉɿʖʀʍɸɿʎ.� � Ȱʃʉʄʉʐɽɸʀ� ɻ� ʍʏʉʀʖɿʍɻ� ʏʘʆ�
ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄʉʐʖɿʙʆ� ʅɸʏɲʇʑ� ʏʘʆ� ɷʑʉ� ʉʌɶɲʆɿʍʅʙʆ� ʃɲɿ� ʔɿʄʏʌɳʌɿʍʅɲ� ʏʘʆ�
ɲʋʉʏɸʄɸʍʅɳʏʘʆ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɲʋʉʃʄɸɿʍʏʉʑʆ� �ʋɸʌɿʉʖɹʎ�ʊʋʘʎ�ʏʉ�WD40� ʋʉʐ�ɸʋɻʌɸɳɺʉʐʆ�
ʏɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏɻʎ� ʍʏʉʀʖɿʍɻʎ.� Ƀ� ɲʄɶʊʌɿɽʅʉʎ� ʖʌɻʍɿʅʉʋʉɿɸʀ� ʏʉ�BLAST� ʅɸ� ʋʌʉɸʋɿʄɸɶʅɹʆʉ�
evalue=10Ͳ6,� ʘʍʏʊʍʉ� ʐʋɳʌʖɸɿ� ɷʐʆɲʏʊʏɻʏɲ� ɲʄʄɲɶɼʎ.� ȸ� ɲʆʀʖʆɸʐʍɻ� ʏʘʆ� ʍʐʆʏɻɶʅɹʆʘʆ�
ʋʌʘʏɸʁʆʙʆ�ʍʏɻ�ʍʐʆɹʖɸɿɲ�ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ��ɲʆɲɺɻʏʙʆʏɲʎ�ʏʉʐʄɳʖɿʍʏʉʆ�ɷʑʉ�ʅɻ�ʍʐʆʏɻɶʅɹʆɸʎ�
ʋʌʘʏɸʂʆɸʎ�ʍɸ�ɹʆɲʆ�ʉʌɶɲʆɿʍʅʊ�(query)�ʋʉʐ�ʆɲ�ɸʀʆɲɿ�ʉʅʊʄʉɶɸʎ�ʅɸ�ʅɿɲ�ʋʌʘʏɸʂʆɻ�ɸʆʊʎ�ɳʄʄʉʐ�
ʉʌɶɲʆɿʍʅʉʑ�ɲʆɲʔʉʌɳʎ�(reference),�ɲʄʄɳ�ʍʏʉɿʖʀɺʉʆʏɲɿ�ʍɸ�ɷɿɲʔʉʌɸʏɿʃɹʎ�ʅɻ�ɸʋɿʃɲʄʐʋʏʊʅɸʆɸʎ�
ʋɸʌɿʉʖɹʎ� ʏɻʎ� ʋʌʘʏɸʂʆɻʎ� ɲʐʏɼʎ.� ɇʏʉ� ʍʏɳɷɿʉ� ɲʐʏʊ� ʐʋɳʌʖɸɿ� ɻ� ɷʐʆɲʏʊʏɻʏɲ� ɲʋʉʃʄɸɿʍʅʉʑ�
ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ʊʋʉʐ� ʉɿ� ʋɸʌɿʉʖɹʎ� ʍʏʉʀʖɿʍɻʎ� ʃɲʄʑʋʏʉʐʆ� ʅɿʃʌʊ� ʋʉʍʉʍʏʊ� ʏʉʐ� ʍʐʆʉʄɿʃʉʑ�
ʅɼʃʉʐʎ�ʏʘʆ�ʋʌʘʏɸʂʆʙʆ.�ȳɿɲ�ʏɿʎ�ɲʆɳɶʃɸʎ�ʏɿʎ�ʋɲʌʉʑʍɲʎ�ɸʌɶɲʍʀɲʎ�ʏʉ�ʋʉʍʉʍʏʊ�ɲʐʏʊ�ʉʌʀʍʏɻʃɸ�
ʍʏʉ� 70%.� Ɉɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ� ʍɸ� ɹʆɲ� ɲʌʖɸʀʉ� ʃɸɿʅɹʆʉʐ� ʅɸ� ʏɻ� ʅʉʌʔɼ�
ʍʏʉɿʖʀʍɸʘʆ.� ȵʋɿʋʄɹʉʆ� ɲʆɲʔɹʌʉʆʏɲɿ� ʏɲ� ʉʆʊʅɲʏɲ� ʏʘʆ� ʋʌʘʏɸʁʆʙʆ� ʋʉʐ� ɲʆɲʋɲʌɿʍʏʙʆʏɲɿ,� ʉɿ�
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ʋɸʌɿʉʖɹʎ� ʋʉʐ� ʍʏʉɿʖʀɺʉʆʏɲɿ� ʃɲɿ� ʏʉ� ʅɹɶɸɽʉʎ� ʏʘʆ� ʍʐʆɷɸʏɿʃʙʆ� ʋɸʌɿʉʖʙʆ� (linkers)� ʏɻʆ�
ʍʐʆʏɻɶʅɹʆɻʎ�ʋʌʘʏɸʂʆɻʎ.�
�
�
�

�
ȵɿʃʊʆɲ� 8� Ʌɲʌɲɷɸʀɶʅɲʏɲ� ʍʏʉʀʖɿʍɻʎ� ʊʋʘʎ� ʋʌʉʃʑʋʏɸɿ� ɲʋʊ� ʏʉʆ� ɲʄɶʊʌɿɽʅʉ.� ɇʏɻʆ� ʋɳʆʘ� ʍɸɿʌɳ� ʃɳɽɸ�
ʋɲʌɲɷɸʀɶʅɲʏʉʎ� ɴʌʀʍʃɸʏɲɿ� ɻ� ʍʐʆʏɻɶʅɹʆɻ� ʋʌʘʏɸʂʆɻ� ʏʉʐ� ʉʌɶɲʆɿʍʅʉʑ� ɲʆɲʔʉʌɳ� (Homo� sapiens�
ʍʐɶʃɸʃʌɿʅɹʆɲ).� Ȱʋʊ� ʃɳʏʘ� ɴʌʀʍʃʉʆʏɲɿ� ʉɿ� ʋʌʘʏɸʂʆɸʎ� ʏʉʐ� ʉʌɶɲʆɿʍʅʉʑ� ʋʉʐ� ʅɲʎ� ɸʆɷɿɲʔɹʌɸɿ�
(Saccharomyces�cerevisiae).�

�
�
�
�

UniReD:� Ʌʌʊɴʄɸʗɻ� ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɴɳʍɸɿ� ʏɻʎ�
ɴɿɴʄɿʉɶʌɲʔʀɲʎ�
�

Ɉʉ� UniReD� (UniProt� Related� Documents)� ɸʃʅɸʏɲʄʄɸʑɸʏɲɿ� ʏɻ� ɷɿɲɽɹʍɿʅɻ� ɸʋɿʍʏɻʅʉʆɿʃɼ�
ɴɿɴʄɿʉɶʌɲʔʀɲ� ɶɿɲ� ʏɻʆ� ʋʌʊɴʄɸʗɻ� ʋʌʘʏɸʁʆɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ.� Ɉɲ� ɴɼʅɲʏɲ� ʋʉʐ�
ʋʌɲɶʅɲʏʉʋʉɿɸʀ�ɸʀʆɲɿ�ʏɲ�ɸʇɼʎ:��

1. Ⱦɲʏɸɴɳɺɸɿ� ɲʐʏʊʅɲʏɲ� ɲʋʊ� ʏɻ�UniProt� ʊʄɸʎ� ʏɿʎ� ʃɲʏɲɶʌɲʔɹʎ� ʋʉʐ� ɲʆɲʔɹʌʉʆʏɲɿ� ʍʏʉʆ�
ʉʌɶɲʆɿʍʅʊ�ʋʉʐ�ʅɲʎ�ɸʆɷɿɲʔɹʌɸɿ.�

2. ɇʐʄʄɹɶɸɿ�ʏɲ�ɳʌɽʌɲ�ʏɻʎ�PubMed�ʋʉʐ�ɲʆʏɿʍʏʉɿʖʉʑʆ�ʍʏɿʎ�ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ʃɲʏɲɶʌɲʔɹʎ�
ʏɻʎ�UniProt.�

3. ȳɿɲ� ʃɳɽɸ� ɹʆɲ� ɲʋʊ� ʏɲ� ɳʌɽʌɲ,� ʋʌʉʍɽɹʏɸɿ� ɸʋɿʋʄɹʉʆ� ʏɲ� «related� articles»� ɲʋʊ� ʏɻʆ�
PubMed.�

4. Ɉɲ�ɳʌɽʌɲ�ʃɲʏɻɶʉʌɿʉʋʉɿʉʑʆʏɲɿ�ʍɸ�ʉʅɳɷɸʎ.�
5. Ɉɲ�ʉʅɲɷʉʋʉɿɻʅɹʆɲ�ɳʌɽʌɲ�ɲʆʏɿʍʏʉɿʖʀɺʉʆʏɲɿ�ʋɳʄɿ�ʍʏɿʎ�ʃɲʏɲɶʌɲʔɹʎ�ʏɻʎ�UniProt.�
6. Ƀɿ� ʉʅɳɷɸʎ� ʏʘʆ� ɳʌɽʌʘʆ� ʃɲʏɻɶʉʌɿʉʋʉɿʉʑʆʏɲɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏʉ�GS2� score� ʏʉ� ʉʋʉʀʉ�

ɲʋʉʏɸʄɸʀ�ʅɹʏʌʉ�ʉʅʉɿʊʏɻʏɲʎ�ʏʘʆ�ʍʏʉɿʖɸʀʘʆ�ʅɿɲʎ�ʉʅɳɷɲʎ�ʅɸ�ɴɳʍɻ�ʏɲ�Gene�Ontologies�
[21].�

ɇɸ� ɶɸʆɿʃɹʎ� ɶʌɲʅʅɹʎ� ʄʉɿʋʊʆ,� ʏɲ�UniProtIDs� ɽɲ� ʃɲʏɻɶʉʌɿʉʋʉɿɻɽʉʑʆ�ɲʆɳʄʉɶɲ�ʅɸ� ʏʉʆ�ɲʌɿɽʅʊ�
ʏʘʆ�ʃʉɿʆʙʆ�related�articles�ʋʉʐ�ɹʖʉʐʆ,�ɷɻʅɿʉʐʌɶʙʆʏɲʎ�ʉʅɳɷɸʎ�ʋʌʘʏɸʁʆʙʆ�ʋʉʐ�ʍʖɸʏʀɺʉʆʏɲɿ�
ʄɸɿʏʉʐʌɶɿʃɳ.�
�
�

�
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ȴɿɳʌʌɻʇɻ�ɶʉʆɿɷʀʘʆ�ʃɲɿ�ʍɼʅɲʆʍɻ�ʋʌʘʏɸʁʆʙʆ�ʍʏʉʆ�Saccharomyces�cerevisiae��
�

ȸ� ɲʋɸʆɸʌɶʉʋʉʀɻʍɻ� ɶʉʆɿɷʀʘʆ� ɶɸʆɿʃɳ,� ɸʋɿʏʐɶʖɳʆɸʏɲɿ� ʋɲʌɸʅɴɳʄʄʉʆʏɲʎ� ʍʏʉ� ɸʍʘʏɸʌɿʃʊ� ɸʆʊʎ�
ɶʉʆɿɷʀʉʐ� ɹʆɲ� ʏʅɼʅɲ� DNA� ʅɸ� ɹʆɲʆ� ɸʋɿʄɹʇɿʅʉ� ɷɸʀʃʏɻ� (ʋʖ.� ɶʉʆʀɷɿʉ� ɲʆɽɸʃʏɿʃʊʏɻʏɲʎ� ʍɸ�
ɲʆʏɿɴɿʉʏɿʃɳ).� ɇʏʉʆ�Saccharomyces�cerevisiae� ɻ�ɷɿɲɷɿʃɲʍʀɲ�ɲʐʏɼ� ɶʀʆɸʏɲɿ�ʍɸ�ɷʐʉ�ʍʏɳɷɿɲ.� Ɉʉ�
ʋʌʙʏʉ� ɴɼʅɲ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ʏɻʆ� ɸʆʀʍʖʐʍɻ� ʏɻʎ� ʃɲʍɹʏɲʎ� ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ� ɲʋʊ� ɸɿɷɿʃʊ�
ʋʄɲʍʅɿɷɿɲʃʊ� ʔʉʌɹɲ� ʅɸ� ɲʄʐʍɿɷʘʏɼ� ɲʆʏʀɷʌɲʍɻ� ʋʉʄʐʅɸʌɳʍɻʎ� (PCR).� Ʌɲʌɳʄʄɻʄɲ� ʅɸ� ʏɻʆ�
ɸʆʀʍʖʐʍɻ�ʏɻʎ�ʃɲʍɹʏɲʎ�ʋʌʉʍʏʀɽɸʆʏɲɿ�ʍɸ�ɲʐʏɼʆ�ʆʉʐʃʄɸʉʏɿɷɿʃɹʎ�ɲʄʄɻʄʉʐʖʀɸʎ�ʉʅʊʄʉɶɸʎ�ʅɸ�ʏɿʎ�
ʋɸʌɿʉʖɹʎ�ɸʃɲʏɹʌʘɽɸʆ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�ʋʉʐ�ɽɹʄʉʐʅɸ�ʆɲ�ɷɿɲʌʌɼʇʉʐʅɸ.�ɇʏʉ�ɷɸʑʏɸʌʉ�ɴɼʅɲ�ɶʀʆɸʏɲɿ�
ʅɸʏɲʍʖɻʅɲʏɿʍʅʊʎ� ʃʐʏʏɳʌʘʆ� S.cerevisiae� ʅɸ� ʏʉ� ʋʌʉʁʊʆ� ʏɻʎ� PCR,� ʏʉ� ʉʋʉʀʉ� ʅɸ� ʉʅʊʄʉɶʉ�
ɲʆɲʍʐʆɷʐɲʍʅʊ�ɸʆʍʘʅɲʏʙʆɸʏɲɿ�ʍʏʉ�ɶʉʆɿɷʀʘʅɲ�ʃɲɿ�ɲʆʏɿʃɲɽɿʍʏɳ�ʏʉ�ɶʉʆʀɷɿʉ�ʋʉʐ�ɽɹʄʉʐʅɸ.�

Ʌɲʌʊʅʉɿɲ� ɷɿɲɷɿʃɲʍʀɲ� ɲʃʉʄʉʐɽɸʀʏɲɿ� ʃɲɿ� ʃɲʏɳ� ʏɻ� ʍɼʅɲʆʍɻ� ʅɿɲʎ� ʋʌʘʏɸʂʆɻʎ.� ɇɸ� ɲʐʏɼʆ� ʏɻʆ�
ʋɸʌʀʋʏʘʍɻ�ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ�ɹʆɲʎ�ʋʄɲʍʅɿɷɿɲʃʊʎ�ʔʉʌɹɲʎ�ʋʉʐ�ʋɸʌɿɹʖɸɿ�ʏʉ�ʍɼʅɲ�ʋʉʐ�ɽɹʄʉʐʅɸ�
ʆɲ�ʋʌʉʍɽɹʍʉʐʅɸ�ʍʏɻʆ�ʋʌʘʏɸʂʆɻ�ʃɲɿ�ɹʆɲʆ�ɷɸʀʃʏɻ�ɸʋɿʄʉɶɼʎ.�Ɉʉ�ʃʉʅʅɳʏɿ�ɲʐʏʊ�ɸʆɿʍʖʑɸʏɲɿ�ʅɸ�
PCR� ɸʆʙ�ʋɲʌɳʄʄɻʄɲ�ʋʌʉʍʏʀɽɸʆʏɲɿ�ʍɸ�ɲʐʏʊ� ʏʅɼʅɲʏɲ�ʉʅʊʄʉɶɲ�ʅɸ� ʏɻʆ�ʋɸʌɿʉʖɼ�ʍʏɻʆ�ʉʋʉʀɲ�
ɸʋɿɽʐʅʉʑʅɸ�ʆɲ�ɸʆʍʘʅɲʏʘɽɸʀ.�ȶʋɸɿʏɲ�ɲʃʉʄʉʐɽɸʀ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊʎ�ʏʉʐ�ʋʌʉʁʊʆʏʉʎ�ʏɻʎ�PCR,�
ʏʉ�ʉʋʉʀʉ�ɸʆʍʘʅɲʏʙʆɸʏɲɿ�ʅɸ�ʉʅʊʄʉɶʉ�ɲʆɲʍʐʆɷʐɲʍʅʊ.�

�

ȵʆʀʍʖʐʍɻ�ʃɲʍɹʏɲʎ�ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ�ʅɸ�PCR�
�

ɉʄɿʃɳ:�

�

ȳɿɲ�ʏɻ�ɷɿɳʌʌɻʇɻ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�zwf1�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ� �ZWF1ͲS1�ʃɲɿ�ZWF1ͲR3�
(Ʌʀʆɲʃɲʎ�1,�Ʌɲʌɳʌʏɻʅɲ)�ʃɲɿ�ʏʉ�ʋʄɲʍʅʀɷɿʉ�pYM6�ʘʎ�ʐʋʊʍʏʌʘʅɲ� (Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�Ʌ1),�
ɸʆʙ� ɶɿɲ� ʏɻ� ɷɿɳʌʌɻʇɻ� ʏʉʐ� gcn5� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ� ʉɿ� ɸʃʃɿʆɻʏɹʎ� GCN5� (HATȴ)� fw,� GCN5�
(HATȴ)�rev�ʃɲɿ�ʏʉ�ʋʄɲʍʅʀɷɿʉ�YEp24�(Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�Ʌ2).�

H� ɲʆʏʀɷʌɲʍɻ� ɷɿɳʌʌɻʇɻ� ʏʉʐ� zwf1� ɷɿɸʇɼʖɽɻ� ʍɸ� 35� ʃʑʃʄʉʐʎ� ɸʆʀʍʖʐʍɻʎ� ʍʑʅʔʘʆɲ� µɸ� ʏʉ�
ɲʃʊʄʉʐɽʉ�ʋʌʊɶʌɲʅʅɲ:��

� ɇʐɶʃɹʆʏʌʘʍɻ�ɲʆɳ�ɲʆʏʀɷʌɲʍɻ�
�

Ɇʐɽʅɿʍʏɿʃʊ�ɷɿɳʄʐʅɲ�ʋʉʄʐʅɸʌɳʍɻʎ��
(5X�Takara�Primestar�Buffer)�

�
1x�

dNTPs�(10mM)� 2mM�
ȵʃʃɿʆɻʏɼʎ�1�(10µM)� 3mM�
ȵʃʃɿʆɻʏɼʎ�2�(10µM)� 3mM
ɉʋʊʍʏʌʘʅɲ�DNA� 20Ͳ50ng�
Ʌʉʄʐʅɸʌɳʍɻ�(Takara�Primestar�Polymerase)� 1U�
ddH2O� �
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1. Ɉ=�94oC�ɶɿɲ�2’��
2. Ɉ=�98�oC�ɶɿɲ�10’’��
3. T=�57�oC�C�ɶɿɲ�10’’��
4. T=72�oC�ɶɿɲ�1’�ʃɲɿ�30’’�
5. ɸʋɿʍʏʌʉʔɼ�ʍʏʉ�ɴɼʅɲ�2�ʃɲɿ�ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ(2Ͳ4)�35�ʔʉʌɹʎ��
6. Ɉ=72�oC�ɶɿɲ�5’�
7. ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4�oC.�

ȳɿɲ�ʏɻ�ɷɿɳʌʌɻʇɻ�ʏʉʐ�gcn5��ʏʉ�ʋʌʊɶʌɲʅʅɲ�ʏʌʉʋʉʋʉɿɼɽɻʃɸ�ʘʎ�ɸʇɼʎ:�

1. Ɉ=�94oC�ɶɿɲ�2’��
2. Ɉ=�98�oC�ɶɿɲ�10’’��
3. T=�53�oC�C�ɶɿɲ�10’’��
4. T=72�oC�ɶɿɲ�2’��
5. ɸʋɿʍʏʌʉʔɼ�ʍʏʉ�ɴɼʅɲ�2�ʃɲɿ�ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ(2Ͳ4)�35�ʔʉʌɹʎ��
6. Ɉ=72�oC�ɶɿɲ�5’�
7. ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4�oC.�

�

ȵʆʀʍʖʐʍɻ�ɸʋɿʏʊʋʘʆ�PCR�ɶɿɲ�ʍɼʅɲʆʍɻ�ʋʌʘʏɸʁʆʙʆ�
�

ȸ� ʀɷɿɲ� ɲʃʌɿɴʙʎ� ɷɿɲɷɿʃɲʍʀɲ� ʅɸ� ʏɻ� ɷɿɳʌʌɻʇɻ� ɶʉʆɿɷʀʘʆ� ɲʃʉʄʉʐɽɸʀʏɲɿ� ʃɲɿ� ɶɿɲ� ʏɻ� ʍɼʅɲʆʍɻ�
ʋʌʘʏɸʁʆʙʆ�ʅɸ�ɸʋɿʏʊʋʉʐʎ�ɼ�ʅɸ�ʔɽʉʌʀɺʉʐʍɸʎ�ʋʌʘʏɸʂʆɸʎ.��

ȳɿɲ�ʏɻ�ʍɼʅɲʆʍɻ�ʏɻʎ�Zwf1p�ʋʌʘʏɸʂʆɻʎ�ʅɸ�GFP�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ��ZWF1ͲF5�ʃɲɿ�
ZWF1ͲR3� (Ʌʀʆɲʃɲʎ� 1,� Ʌɲʌɳʌʏɻʅɲ)� ʃɲɿ� ʏʉ� ʋʄɲʍʅʀɷɿʉ� pKT128� (Ʌɲʌɳʌʏɻʅɲ,� ȵɿʃʊʆɲ� Ʌ3)ʘʎ�
ʐʋʊʍʏʌʘʅɲ.� ȳɿɲ� ʏɻ� ʍɼʅɲʆʍɻ� ʏɻʎ�Gcn5p� ʅɸ� ʏʉʆ� ɸʋʀʏʉʋʉ� ȸȰ� (hemagglutinin)� ʉɿ� ɸʃʃɿʆɻʏɹʎ�
GCN5ͲS2�,�GCN5ͲS3�ʃɲɿ�ʏʉ�ʋʄɲʍʅʀɷɿʉ�pYM1�(Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�Ʌ4)ʃɲɿ�ɶɿɲ�ʏɻ�ʍɼʅɲʆʍɻ�ʏɻʎ�
Kin28p� ʅɸ� ʏʉʆ� ɸʋʀʏʉʋʉ�Myc� ʉɿ� ɸʃʃɿʆɻʏɹʎ� KIN28ͲS2� ʃɲɿ� KIN28ͲS3� ʃɲɿ� ʏʉ� ʋʄɲʍʅʀɷɿʉ� pYM6�
(Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�Ʌ1).�

Ɉɲ�ʋʌʉɶʌɳʅʅɲʏɲ�ʏɻʎ�PCR�ɶɿɲ�ʃɳɽɸ�ʅɿɲ�ɲʆʏʀɷʌɲʍɻ�ɼʏɲʆ�ʏɲ�ɸʇɼʎ:�

ZWF1ͲGFP� GCN5ͲHA KIN28ͲMyc

Ɉ=�94oC�ɶɿɲ�2’�� Ɉ=�94oC�ɶɿɲ�2’�� Ɉ=�94oC�ɶɿɲ�2’��

Ɉ=�98�oC�ɶɿɲ�10’’� Ɉ=�98 oC�ɶɿɲ�10’’� Ɉ=�98 oC�ɶɿɲ�10’’�

T=�57�oC�ɶɿɲ�10’’� T=�63 oC�ɶɿɲ�10’’� T=�61 oC�ɶɿɲ�10’’�

T=72�oC�ɶɿɲ�2’�ʃɲɿ�30’’� T=72 oC ɶɿɲ�2’� T=72 oC ɶɿɲ�1’�ʃɲɿ�30’’�

ɸʋɿʍʏʌʉʔɼ� ʍʏʉ� ɴɼʅɲ� 2� ʃɲɿ�

ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ�(2Ͳ

4)�35�ʔʉʌɹʎ�

ɸʋɿʍʏʌʉʔɼ� ʍʏʉ� ɴɼʅɲ� 2� ʃɲɿ�

ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ�(2Ͳ

4)�35�ʔʉʌɹʎ�

ɸʋɿʍʏʌʉʔɼ� ʍʏʉ� ɴɼʅɲ� 2� ʃɲɿ�

ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ�(2Ͳ

4)�35�ʔʉʌɹʎ�

Ɉ=72�oC�ɶɿɲ�5’� Ɉ=72 oC�ɶɿɲ�5’� Ɉ=72 oC�ɶɿɲ�5’�

ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4�oC.� ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4 oC.� ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4�oC.�
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ɀɸ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�ʋʌʉɶʌɳʅʅɲʏʉʎ�ʏɻʎ�PCR�ʅɿɲ�ʅɿʃʌɼ�ʋʉʍʊʏɻʏɲ�ʋʌʉʁʊʆʏʉʎ�ɸʄɹɶʖɸʏɲɿ�
ʅɸ�ɻʄɸʃʏʌʉʔʊʌɻʍɻ�ʍɸ�ʋɻʃʏɼ�ɲɶɲʌʊɺɻʎ.�

�

ȸʄɸʃʏʌʉʔʊʌɻʍɻ�ʍɸ�ʋɻʃʏɼ�ɲɶɲʌʊɺɻʎ.�
�

ɉʄɿʃɳ�ɶɿɲ�ʏɻʆ�ʋɲʌɲʍʃɸʐɼ�gel�ɲɶɲʌʊɺɻʎ�1%w/v�:��

x 0.25gr�agarose��

x 1�µl�ɴʌʘµɿʉʑʖʉ�ɲɿɽʀɷɿʉ�(EtBr).��

x 0.5ml�T.A.E(50X)�ʌʐɽʅɿʍʏɿʃʊ�ɷɿɳʄʐʅɲ��

x 24.5ml�ddH2O��

x 5ʅl�ʅɳʌʏʐʌɲ�(ʄDNA�PstI�ɼ�ʄDNA�HindIII)�
�
ȴɿɲɷɿʃɲʍʀɲ:�
�

1. ȴɿɲʄʑʉʐʅɸ�0.25gr�ɲɶɲʌʊɺɻʎ�ʍɸ�0.5ml�T.A.E�ʃɲɿ�24.5ml�ddH
2
O.��

2. Ⱥɸʌʅɲʀʆʉʐʅɸ�ʏʉ�ɷɿɳʄʐʅɲ�ɶɿɲ�3�ʋɸʌʀʋʉʐ�ʄɸʋʏɳ�ʅɹʖʌɿʎ�ʊʏʉʐ�ɹɶɿʆɸ�ɷɿɲʔɲʆɹʎ.��
3. Ʌʌʉʍɽɹʏʉʐʅɸ�1ʅl�EtBr.�
4. ɀɸʏɲʔɹʌʉʐʅɸ�ʍɸ�ɸɿɷɿʃɳ�ɸʃʅɲɶɸʀɲ�ʋʉʐ�ʔɹʌʉʐʆ�ʋʌʉʍɲʌʅʉʍʅɹʆɲ�ʖʏɹʆɿɲ(combs)�ʃɲɿ�

ɲʔɼʆʉʐʅɸ�ʆɲ�ʋʉʄʐʅɸʌɿʍʏɸʀ.�
5. ɀɸʏɲʔɹʌʉʐʅɸ� ʏɻʆ� ʋɻʃʏɼ� ʍɸ� ʍʐʍʃɸʐɼ� ɻʄɸʃʏʌʉʔʊʌɻʍɻʎ� ɶɸʅɳʏɻ� µɸ� ʌʐɽʅɿʍʏɿʃʊ�

ɷɿɳʄʐʅɲ�Ɉ.Ȱ.ȵ�(1ɍ).��
6. Ʌʌʉʍɽɹʏʉʐʅɸ�ʍʏɲ�ɷɸʀɶʅɲʏɲ�(ʋʌʉʁʊʆʏɲ�PCR)�loading�buffer�(6X)�ʃɲɿ�ʏɲ��ʏʉʋʉɽɸʏʉʑʅɸ�

ʍʏɿʎ� ɸʍʉʖɹʎ� ʋʉʐ� ʍʖɻʅɲʏʀʍʏɻʃɲʆ� ɲʋʊ� ʏɲ� ɸɿɷɿʃɳ� ʖʏɹʆɿɲ.� ɇɸ� ɹʆɲ� ɲʋʊ� ʏɲ� ʖʏɹʆɿɲ�
ʏʉʋʉɽɸʏʉʑʅɸ�ʏʉ�ʅɳʌʏʐʌɲ�(DNA�ladder)�

7. ȸ�ɻʄɸʃʏʌʉʔʊʌɻʍɻ�ʏʘʆ�ɷɸɿɶʅɳʏʘʆ�ɶʀʆɸʏɲɿ��ʍʏɲ�100mV.��
�

ɀɸʏɲʍʖɻʅɲʏɿʍʅʊʎ��ʃʐʏʏɳʌʘʆ�S.�cerevisiae�
�

ɉʄɿʃɳ:�

x YPD�ʐɶʌʊ�ɽʌɸʋʏɿʃʊ�
x Ɉʌʐɴʄʀɲ�ɸʋɿʄʉɶɼʎ�
x 40%�ɶʄʐʃʊɺɻ�
x DNA�(ʋʄɲʍʅʀɷɿʉ�ɼ�ʋʌʉʁʊʆ�PCR)�
x LiAc�1M�
x 50%��PEG�3350�
x SSͲRNA�carrier�10mg/mL�

ȸ� ɷɿɲɷɿʃɲʍʀɲ� ʋʉʐ� ɲʃʉʄʉʐɽɸʀʏɲɿ� ɶɿɲ� ʏʉʆ� ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʃʐʏʏɳʌʘʆ� S.� cerevisiae� ɸʀʆɲɿ� ɻ�
ɸʇɼʎ:�
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1. ȵʅɴʉʄɿɳɺʉʐʅɸ� Ͳɲʋʊ� ʔʌɹʍʃɿɲ� ʍʏɸʌɸɼ� ʃɲʄʄɿɹʌɶɸɿɲ� ʃʐʏʏɳʌʘʆ� YPDͲ� ʅɸ� ʅʉʆɲɷɿʃɼ�
ɲʋʉɿʃʀɲ�5ml�YPD��ʏɲ�ʃʑʏʏɲʌɲ�ʉʄʉʆʑʃʏɿɲ�ʍʏʉʐʎ�30ʉC.�

2. Ȱʌɲɿʙʆʉʐʅɸ� ʏɻʆ� ʃɲʄʄɿɹʌɶɸɿɲ� ʅɹʖʌɿ� ɻ� ʉʋʏɿʃɼ� ʏɻʎ� ʋʐʃʆʊʏɻʏɲ� ʆɲ� ɸʀʆɲɿ�OD=0,1� ʃɲɿ�
ʋʌʉʍɽɹʏʉʐʅɸ� ɶʄʐʃʊɺɻ� ʍɸ� ʏɸʄɿʃɼ� ʍʐɶʃɹʆʏʌʘʍɻ� 4%.� ȳɿɲ� ʃɳɽɸ� ɲʆʏʀɷʌɲʍɻ�
ʅɸʏɲʍʖɻʅɲʏɿʍʅʉʑ�ʖʌɸɿɲɺʊʅɲʍʏɸ�10ml�ʃɲʄʄɿɹʌɶɸɿɲʎ.�

3. ȵʋʘɳɺʉʐʅɸ� ʍʏʉʐʎ� 30oC� ʅɹʖʌɿ� ɻ� ʉʋʏɿʃɼ� ʋʐʃʆʊʏɻʏɲ� ʏɻʎ� ʃɲʄʄɿɹʌɶɸɿɲʎ� ʆɲ� ʔʏɳʍɸɿ�
OD=0,5.�

4. ɀɸʏɲʔɹʌʉʐʅɸ� ʏɻʆ� ʃɲʄʄɿɹʌɶɸɿɲ�ʍɸ�ɲʋʉʍʏɸɿʌʘʅɹʆʉ� falcon� ʃɲɿ�ʔʐɶʉʃɸʆʏʌʉʑʅɸ� ʍʏɿʎ�
3.000rpm�ɶɿɲ�5’�ʃɲɿ�ʋɸʏɳʅɸ�ʏʉ�ʐʋɸʌʃɸʀʅɸʆʉ.�

5. ɂɸʋʄɹʆʉʐʅɸ�ʏɻʆ�ʋɸʄɹʏɲ�ʅɸ�25ml�ddH2O.�
6. ȵʋɲʆɲɷɿɲʄʑʉʐʅɸ�ʏɲ�ʃʑʏʏɲʌɲ�ʍɸ�900ʅl�ddH2O�ɶɿɲ�ʃɳɽɸ�10ml�ɲʌʖɿʃɼʎ�ʃɲʄʄɿɹʌɶɸɿɲʎ.�
7. ɀɸʏɲʔɹʌʉʐʅɸ� ʍɸ� eppendorfs� ɲʋʉ� 900ʅl,� ʋʌʉʍɽɹʏʉʐʅɸ� 100ʅl� LiAc� 1M� ʃɲɿ�

ɲʆɲɷɸʑʉʐʅɸ.�
8. Ɍʐɶʉʃɸʆʏʌʉʑʅɸ�ʍʏɿʎ�13.000�rpm�ɶɿɲ�15’’�ʃɲɿ�ʋɸʏɳʅɸ�ʏʉ�ʐʋɸʌʃɸʀʅɸʆʉ.�
9. Ʌʌʉʍɽɹʏʉʐʅɸ�ʏʉ�ʅʀɶʅɲ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʉʑ�ʅɸ�ʏɻʆ�ɸʇɼʎ�ʍɸɿʌɳ:�

�

� � Ʉɶʃʉʎ/ʍʐɶʃɹʆʏʌʘʍɻ�ɲʆɳ�ɲʆʏʀɷʌɲʍɻ
1� 50%�PEG�3350� 240µl�
2� 1.0M�LiAc� 36µl�
3� ssͲRNA�(10mg/mL)� 35ʅl�
4� Ʌʌʉʁʊʆ�PCR� 20ʅl�
5� ddH2O� 29ʅl�

�

10. Ȱʆɲɷɸʑʉʐʅɸ�ʃɲʄɳ�ʃɲɿ�ɸʋʘɳɺʉʐʅɸ�ɶɿɲ�30’�ʍʏʉʐʎ�30oC.�
11. ȵʋʘɳɺʉʐʅɸ�ɶɿɲ�20Ͳ25’� ʍʏʉʐʎ�42oC� ʃɲɿ�ʔʐɶʉʃɸʆʏʌʉʑʅɸ�ʍʏɿʎ�8.000� rpm� ɶɿɲ�15’’� ʃɲɿ�

ɲʔɲɿʌʉʑʅɸ�ʏʉ�ʐʋɸʌʃɸʀʅɸʆʉ.�
12. Ʌʌʉʍɽɹʏʉʐʅɸ� 1ml� YPD� ʃɲɿ� ɸʋʘɳɺʉʐʅɸ� 1,5� ʙʌɲ� ʍʏʉʐʎ� 30oC.� Ɉʉ� ɴɼʅɲ� ɲʐʏʊ�

ɲʋɲɿʏɸʀʏɲɿ� ʅʊʆʉ� ʊʏɲʆ� ɻ� ɸʋɿʄʉɶɼ� ʏʘʆ� ʅɸʏɲʍʖɻʅɲʏɿʍʅɹʆʘʆ� ʃʐʏʏɳʌʘʆ� ɶʀʆɸʏɲɿ� ʅɸ�
ɲʆʏɿɴɿʉʏɿʃɳ.�

13. Ɍʐɶʉʃɸʆʏʌʉʑʅɸ�ʍʏɿʎ�8.000�rpm�ɶɿɲ�15’’�ʃɲɿ�ɲʔɲɿʌʉʑʅɸ�ʏʉ�ʐʋɸʌʃɸʀʅɸʆʉ.�
14. ȵʋɲʆɲɷɿɲʄʑʉʐʅɸ�ʏɲ�ʃʑʏʏɲʌɲ�ʍɸ�200ʅl�ddH2O�ʃɲɿ�ʍʏʌʙʆʉʐʅɸ�ʍɸ�ʃɲʏɳʄʄɻʄʉ�ʏʌʐɴʄʀʉ�

ɸʋɿʄʉɶɼʎ.�
�

Ȱʄʐʍɿɷʘʏɼ�ɲʆʏʀɷʌɲʍɻ�ʋʉʄʐʅɸʌɳʍɻʎ�ʍɸ�ʅɸʅʉʆʘʅɹʆɸʎ�ɲʋʉɿʃʀɸʎ�(colony�PCR)�
�

ȸ� ʏɸʖʆɿʃɼ� ɲʐʏɼ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ɶɿɲ� ʏɻʆ� ɸʋɿɴɸɴɲʀʘʍɻ� ʏɻʎ� ɷɿɳʌʌɻʇɻʎ� ʏʘʆ� ɶʉʆɿɷʀʘʆ�gcn5�
zwf1.�Ʌʌʊʃɸɿʏɲɿ�ɶɿɲ�ʅʀɲ�ɲʄʐʍɿɷʘʏɼ�ɲʆʏʀɷʌɲʍɻ�ʋʉʄʐʅɸʌɳʍɻʎ�ʊʋʘʎ�ʋɸʌɿɶʌɳʔɻʃɸ�ʋɲʌɲʋɳʆʘ�
ʅɸ�ʏɻ�ɷɿɲʔʉʌɳ�ʊʏɿ�ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ�ʘʎ�ʐʋʊʍʏʌʘʅɲ�ʅɿɲ�ʉʄʊʃʄɻʌɻ�ɲʋʉɿʃʀɲ�ʃʐʏʏɳʌʘʆ�ʃɲɿ�ʊʖɿ�
DNA.�ȸ�ʋʌʉɸʏʉɿʅɲʍʀɲ�ʏʘʆ�ɲʋʉɿʃɿʙʆ�ɶʀʆɸʏɲɿ�ʘʎ�ɸʇɼʎ:�

1. Ȳʐɽʀɺʉʐʅɸ�ʏɻʆ�ɲʋʉɿʃʀɲ�ʍɸ�50ʅL�NaOH�20mM�ʃɲɿ�ɲʆɲɷɸʑʉʐʅɸ.�
2. ȵʋʘɳɺʉʐʅɸ�ɶɿɲ�10’�ʍʏʉʐʎ�100oC.�
3. Ɍʐɶʉʃɸʆʏʌʉʑʅɸ�ʍʏɿʎ�13.000rpm�ɶɿɲ�15’’.�
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4. ɍʌɻʍɿʅʉʋʉɿʉʑʅɸ�1ʅl�ʘʎ�ʐʋʊʍʏʌʘʅɲ�ɲʆɳ�25ʅl�ɲʆʏʀɷʌɲʍɻʎ�PCR.�

ȳɿɲ�ʏɻʆ�ɸʋɿɴɸɴɲʀʘʍɻ�ʏʉʐ�ʍʏɸʄɹʖʉʐʎ�gcn5ȴ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ�GCN5�(internal)�
Fw��ʃɲɿ�GCN5�(internal)�Rev�ɸʆʙ�ɶɿɲ�ʏɻʆ�ɸʋɿɴɸɴɲʀʘʍɻ�ʏʉʐ�zwf1ȴ�ʉɿ�ɸʃʃɿʆɻʏɹʎ�ZWF1�conf�ʃɲɿ�
ZWF1ͲR3.�Ƀɿ�ɲʆʏɿɷʌɳʍɸɿʎ�ɹɶɿʆɸ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ʋɲʌɲʃɳʏʘ�ʋʌʉɶʌɳʅʅɲʏɲ:�

ZWF1ȴ�� GCN5ȴ�

Ɉ=�94oC�ɶɿɲ�2’�� Ɉ=�94oC�ɶɿɲ�2’��

Ɉ=�98�oC�ɶɿɲ�10’’� Ɉ=�98 oC ɶɿɲ�10’’

T=�64�oC�ɶɿɲ�10’’� T=�55 oC�ɶɿɲ�10’’�

T=72�oC�ɶɿɲ�1’�ʃɲɿ�40’’� T=72 oC�ɶɿɲ�1’�ʃɲɿ�30’’��

ɸʋɿʍʏʌʉʔɼ� ʍʏʉ� ɴɼʅɲ� 2� ʃɲɿ�

ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ�(2Ͳ

4)�35�ʔʉʌɹʎ�

ɸʋɿʍʏʌʉʔɼ� ʍʏʉ� ɴɼʅɲ� 2� ʃɲɿ�

ɸʋɲʆɳʄɻʗɻ�ʏʘʆ�ɴɻʅɳʏʘʆ�(2Ͳ

4)�35�ʔʉʌɹʎ�

Ɉ=72�oC�ɶɿɲ�5’� Ɉ=72 oC�ɶɿɲ�5’�

ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4�oC.� ʋɲʌɲʅʉʆɼ�ʍʏʉʐʎ�4 oC.�

�

�

Ȱʆʀʖʆɸʐʍɻ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�
�

Ʌʌʉɸʏʉɿʅɲʍʀɲ� ʃʐʏʏɲʌɿʃʙʆ� ɸʃʖʐʄɿʍʅɳʏʘʆ� ɶɿɲ� ɻʄɸʃʏʌʉʔʊʌɻʍɻ� ʍɸ� ʋɻʃʏɼ�
ʋʉʄʐɲʃʌʐʄɲʅʀɷɻʎ�
�

ɉʄɿʃɳ:�

x YPD�
x NaOH�100mM�

ȴɿɲɷɿʃɲʍʀɲ:�

1. ȵʅɴʉʄɿɳɺʉʐʅɸ� Ͳɲʋʊ� ʔʌɹʍʃɿɲ� ʍʏɸʌɸɼ� ʃɲʄʄɿɹʌɶɸɿɲ� ʃʐʏʏɳʌʘʆ� YPDͲ� ʅɸ� ʅʉʆɲɷɿʃɼ�
ɲʋʉɿʃʀɲ�5ml�YPD��ʏɲ�ʃʑʏʏɲʌɲ�ʉʄʉʆʑʃʏɿɲ�ʍʏʉʐʎ�30ʉC.�

2. Ȱʌɲɿʙʆʉʐʅɸ� ʏɻʆ�ʃɲʄʄɿɹʌɶɸɿɲ�ʅɹʖʌɿ�ɻ�ʉʋʏɿʃɼ� ʏɻʎ�ʋʐʃʆʊʏɻʏɲ�ʆɲ�ɸʀʆɲɿ�OD600=0,1�ʍɸ�
ʏɸʄɿʃʊ�ʊɶʃʉ�10ml�

3. ȵʋʘɳɺʉʐʅɸ� ʍʏʉʐʎ� 30oC� ʅɹʖʌɿ� ɻ� ʉʋʏɿʃɼ� ʋʐʃʆʊʏɻʏɲ� ʏɻʎ� ʃɲʄʄɿɹʌɶɸɿɲʎ� ʆɲ� ʔʏɳʍɸɿ�
OD600=0,5.�

4. Ɍʐɶʉʃɸʆʏʌʉʑʅɸ�ʏɿʎ�ʃɲʄʄɿɹʌɶɸɿɸʎ�ʍʏɿʎ�8.000rpm�ʃɲɿ�ʋɸʏɳʅɸ�ʏʉ�ʐʋɸʌʃɸʀʅɸʆʉ.�
5. ȵʋɲʆɲɷɿɲʄʑʉʐʅɸ� ʍɸ� 300ʅl� NaOH� 100mM� ʃɲɿ� ɸʋʘɳɺʉʐʅɸ� ɶɿɲ� 10� ʄɸʋʏɳ� ʍɸ�

ɽɸʌʅʉʃʌɲʍʀɲ�ɷʘʅɲʏʀʉʐ.�
6. Ɍʐɶʉʃɸʆʏʌʉʑʅɸ�ʍʏɿʎ�8.000rpm�ʃɲɿ�ʋɸʏɳʅɸ�ʏʉ�ʐʋɸʌʃɸʀʅɸʆʉ.�
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7. ɂɸʋʄɹʆʉʐʅɸ�ʏɲ�ʃʑʏʏɲʌɲ�ʅɸ�ddH2O.�
8. ȵʋɲʆɲɷɿɲʄʑʉʐʅɸ� ʍɸ� 1xͲSDSͲSample� Buffer� ʃɲɿ� ʋʌʉʍɽɹʏʉʐʅɸ� 5ʅl� ɲʆɲʍʏʉʄɸʀʎ�

ʋʌʘʏɸɲʍʙʆ.�

�

ȸʄɸʃʏʌʉʔʊʌɻʍɻ�ʍɸ�ʋɻʃʏɼ�ʋʉʄʐɲʃʌʐʄɲʅʀɷɻʎ�ʐʋʊ�ɲʋʉɷɿɲʏɲʃʏɿʃɹʎ�ʍʐʆɽɼʃɸʎ�(SDSͲPAGE)�
�
�
ɉʄɿʃɳ:�

x 30%�Acrylamide�mix�
x 1.5M�TrisͲHCl��pH8.8�
x 1M�TrisͲHCl�pH6.8�
x 10%�SDS�
x 10%�APS�
x TEMED�
x Ɇʐɽʅɿʍʏɿʃʊ�ɷɿɳʄʐʅɲ�ɸʋɲʆɲɿʙʌɻʍɻʎ�ɷɸɿɶʅɳʏʘʆ�(4xͲSDSͲSample�Buffer)��
x Ɇʐɽʅɿʍʏɿʃʊ�ɷɿɳʄʐʅɲ�ɻʄɸʃʏʌʉʔʊʌɻʍɻʎ�
x 5ʅl�ɀɳʌʏʐʌɲ�Prestained�Protein�Ladder,�Broad�Range�(10Ͳ230�kDa)�(ɁȵȲ)�

�
Ʌɻʃʏɼ�ɷɿɲʖʘʌɿʍʅʉʑ/separating�gel�12%�(5ml)�

H2O� 1.7ml
30%�Acrylamide�mix�(acrylamide:bisͲacrylamide,�37.5:1)� 2ml�
1.5M�TrisͲHCl��pH8.8� 1.3ml�
10%�SDS� 50ʅl�
10%�APS� 50ʅl�
TEMED� �2ʅl�
�
�

�
�
ȴɿɲɷɿʃɲʍʀɲ:�
�
ȸ� ʋʌʉɸʏʉɿʅɲʍʀɲ� ɷɸɿɶʅɳʏʘʆ� ɶɿɲ� ʏɻʆ� ɻʄɸʃʏʌʉʔʊʌɻʍɻ� ʐʋʊ� ɲʋʉɷɿɲʏɲʃʏɿʃɹʎ� ʍʐʆɽɼʃɸʎ� (SDSͲ
PAGE)� ʋɸʌɿʄɲʅɴɳʆɸɿ� ɲʌʖɿʃɳ� ʏɻʆ� � ʋʌʉʍɽɼʃɻ� ʏʉʐ� ʌʐɽʅɿʍʏɿʃʉʑ� ɷɿɲʄʑʅɲʏʉʎ� ɸʋɲʆɲɿʙʌɻʍɻʎ�
ʏʘʆ�ɷɸɿɶʅɳʏʘʆ� (SDSͲSample�buffer)� ʍɸ� ʏɸʄɿʃɼ�ʍʐɶʃɹʆʏʌʘʍɻ�1x.� ɇʏɻ�ʍʐʆɹʖɸɿɲ� ʏɲ�ɷɸʀɶʅɲʏɲ�
ɲʆɲɷɸʑʉʆʏɲɿ�(ʅɸ�vortex),�ɸʆʙ�ɲʃʉʄʉʐɽɸʀ�ɴʌɲʍʅʊʎ�(ɶɿɲ�5min)�ʃɲɿ�ʉʄɿɶʊʄɸʋʏɻ�ʔʐɶʉʃɹʆʏʌɻʍɻ�
ʍʏɻ�ʅɹɶɿʍʏɻ�ʏɲʖʑʏɻʏɲ�(13.000rpm).�

Ʌɻʃʏɼ�ʍʏɿɴɳɶʅɲʏʉʎ/stacking�gel�(3ml)�

H2O� 2.1ml
30%�Acrylamide�mix�(acrylamide:bisͲacrylamide,�37.5:1)� 500ʅl�
1M�TrisͲHCl�pH6.8� 380ʅl�
10%�SDS� 30ʅl�
10%�APS� 30ʅl
TEMED� 3ʅl�
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�
ȸ�ʋɻʃʏɼ�ʋʉʄʐɲʃʌʐʄɲʅʀɷɻʎ�ɲʋʉʏɸʄɸʀʏɲɿ�ɲʋʊ�ɷʑʉ�ʔɳʍɸɿʎ:�12%�ʋɸʌɿɸʃʏɿʃʊʏɻʏɲʎ�ɲʃʌʐʄɲʅʀɷɻʎ�
ɶɿɲ� ʏʉʆ� ɷɿɲʖʘʌɿʍʅʊ� (separating)� ʃɲɿ� 4%� ɲʃʌʐʄɲʅʀɷɻʎ� ɶɿɲ� ʏʉ� «ʍʏʀɴɲɶʅɲ»� (stacking)ʏʘʆ�
ʋʌʘʏɸʁʆɿʃʙʆ�ɺʘʆʙʆ.�
�

�

Aʆʉʍʉɲʋʉʏʑʋʘʍɻ�ʃɲʏɳ�Western��

ȸ� ɲʆʉʍʉɲʋʉʏʑʋʘʍɻ� ʃɲʏɳ� Western� ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ� ʍɸ� ɷʑʉ� ʍʏɳɷɿɲ.� Ȱʌʖɿʃɳ� ɶʀʆɸʏɲɿ� ɻ��
ɻʄɸʃʏʌʉʔʉʌɻʏɿʃɼ� ʅɸʏɲʔʉʌɳ� ʋʌʘʏɸʁʆʙʆ� ʍɸ� ʅɸʅɴʌɳʆɻ� ʆɿʏʌʉʃʐʏʏɲʌʀʆɻʎ� ʃɲɿ� ɲʃʉʄʉʐɽɸʀ� ɻ�
ɸʋʙɲʍɻ�ʅɸ�ʃɲʏɳʄʄɻʄʉ�ɲʆʏʀʍʘʅɲ.�

�

Ȱ)�Hʄɸʃʏʌʉʔʉʌɻʏɿʃɼ�ʅɸʏɲʔʉʌɳ�ʋʌʘʏɸʁʆʙʆ�ʍɸ�ʆɿʏʌʉʃʐʏʏɲʌʀʆɻ�
�

ɉʄɿʃɳ�

x ȴɿɳʄʐʅɲ�ʅɸʏɲʔʉʌɳʎ��

x ɀɸʅɴʌɳʆɻ�ʆɿʏʌʉʃʐʏʏɲʌʀʆɻʎ�(0.45ʅ,�Schleicher�&�Schuel)�

x ɍɲʌʏʀ���whatman�

ȴɿɲɷɿʃɲʍʀɲ:�

1. Ɉʌɹʖʉʐʅɸ�ʏɲ�ʋʌʘʏɸʁʆɿʃɳ�ɷɸʀɶʅɲʏɲ�ʍɸ�ɲʋʉɷɿɲʏɲʃʏɿʃɼ�ʋɻʃʏɼ�ʋʉʄʐɲʃʌʐʄɲʅʀɷɻʎ�(�SDS�
PAGE�gel)�

2. Ɉʉʋʉɽɸʏʉʑʅɸ� ʏɻʆ� ʋɻʃʏɼ� ʍʏɻ� ɷɸʇɲʅɸʆɼ� ʅɸʏɲʔʉʌɳʎ� ʋɳʆʘ� ʍɸ� ɹʆɲ� ɸʅʋʉʏɿʍʅɹʆʉ� ʍɸ�
ɷɿɳʄʐʅɲ�ʅɸʏɲʔʉʌɳʎ�ʖɲʌʏʀ�Whatman.�

3. ɀɸʏɲʔɹʌʉʐʅɸ�ʋɳʆʘ�ʏʉʐ�ʏɻ�ʅɸʅɴʌɳʆɻ�ʆɿʏʌʉʃʐʏʏɲʌʀʆɻʎ�ʃɲɿ�ʋʌʉʍɽɹʏʉʐʅɸ�ɹʆɲ�ɲʃʊʅɲ�
ʖɲʌʏʀ�Whatman.��

4. H�ʅɸʏɲʔʉʌɳ��ʏʘʆ�ʋʌʘʏɸʁʆʙʆ�ɶʀʆɸʏɲɿ�ʍɸ�ʅʀɲ�ʙʌɲ�ʍɸ�ɽɸʌʅʉʃʌɲʍʀɲ�ɷʘʅɲʏʀʉʐ�ʍʏɲ�300��
mA�ɼ�O/N�ʍʏʉʐʎ�4°C��ʃɲɿ�ʍʏɲ�40mA.�

�

Ȳ)��Western�Blot�
�

Yʄɿʃɳ:�

x ȴɿɳʄʐʅɲ�TBS��

x ȴɿɳʄʐʅɲ�ʋʄʑʍɻʎ�(TTBS)�

x ȴɿɳʄʐʅɲ�ɶɿɲ�ʏɻʆ�ɲʋʉʅɳʃʌʐʆʍɻ�ɽʉʌʑɴʉʐ�(blocking�solution)�

x ȴɿɳʄʐʅɲ�ɲʆʏɿʍʙʅɲʏʉʎ�

x Ʌʌʘʏʉɶɸʆɹʎ�ɲʆʏʀʍʘʅɲ�(ɸɿɷɿʃʊ�ɶɿɲ�ʏɻʆ�ʋʌʘʏɸʂʆɻ�ʅɲʎ)�

x ȴɸʐʏɸʌʉɶɸʆɹʎ�ɲʆʏʀʍʘʅɲ��
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x ȴɿɳʄʐʅɲ�ʖɻʅɸɿʉʔʘʏɲʑɶɸɿɲʎ�

ȴɿɲɷɿʃɲʍʀɲ�

1. ɂɸʋʄɹʆʉʐʅɸ�ʏɻ�ʅɸʅɴʌɳʆɻ�3�ʔʉʌɹʎ�ɶɿɲ�10’�ʅɸ�ɷɿɳʄʐʅɲ�ʋʄʑʍɻʎ�ʃɲɿ�ɼʋɿɲ�ɲʆɳɷɸʐʍɻ.�
2. Ʌʌʉʍɽɹʏʉʐʅɸ�ʏʉ�ɷɿɳʄʐʅɲ�ɶɿɲ�ʏɻʆ�ɲʋʉʅɳʃʌʐʆʍɻ�ɽʉʌʑɴʉʐ�ʃɲɿ�ɸʋʘɳɺʉʐʅɸ�ɶɿɲ�1�ʙʌɲ�

ʅɸ�ɼʋɿɲ�ɲʆɳɷɸʐʍɻ�
3. ɂɸʋʄɹʆʉʐʅɸ�ʏɻ�ʅɸʅɴʌɳʆɻ�ʔʉʌɹʎ�ɶɿɲ�10’�ʅɸ�ɷɿɳʄʐʅɲ�ʋʄʑʍɻʎ�ʃɲɿ�ɼʋɿɲ�ɲʆɳɷɸʐʍɻ.�
4. Ʌʌʉʍɽɹʏʉʐʅɸ� ʏʉ�1ʉ� ɲʆʏʀʍʘʅɲ� ɷɿɲʄʐʅɹʆʉ� ʍɸ� ɷɿɳʄʐʅɲ� ɲʆʏɿʍʙʅɲʏʉʎ� (ʍʐɶʃɹʆʏʌʘʍɻ�

1/1000,�ʏɸʄɿʃʊʎ�ʊɶʃʉʎ�10�ml)�ʃɲɿ�ɸʋʘɳɺʉʐʅɸ�ɶɿɲ�2�ʙʌɸʎ�ʍɸ�RT�ʅɸ�ɼʋɿɲ�ɲʆɳɷɸʐʍɻ.�
5. ɂɸʋʄɹʆʉʐʅɸ�ʏɻ�ʅɸʅɴʌɳʆɻ�3�ʔʉʌɹʎ�ɶɿɲ�10’�ʅɸ�ɷɿɳʄʐʅɲ�ʋʄʑʍɻʎ�ʃɲɿ�ɼʋɿɲ�ɲʆɳɷɸʐʍɻ.�
6. Ʌʌʉʍɽɹʏʉʐʅɸ� ʏʉ�2ʉ� ɲʆʏʀʍʘʅɲ� ɷɿɲʄʐʅɹʆʉ� ʍɸ� ɷɿɳʄʐʅɲ� ɲʆʏɿʍʙʅɲʏʉʎ� (ʍʐɶʃɹʆʏʌʘʍɻ�

1/5000,�ʏɸʄɿʃʊʎ�ʊɶʃʉʎ�10�ml)�ʃɲɿ�ɸʋʘɳɺʉʐʅɸ�ɶɿɲ�2�ʙʌɸʎ�ʍɸ�RT�ʅɸ�ɼʋɿɲ�ɲʆɳɷɸʐʍɻ.�

�
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Ȱʋʉʏɸʄɹʍʅɲʏɲ�
�

ȳɿɲ�ʏɻʆ�ɲʇɿʉʄʊɶɻʍɻ�ʏʘʆ�ɷʑʉ�ɲʄɶʉʌʀɽʅʘʆ�ɸʋɿʄɹʇɲʅɸ�ʏɻʆ�ʋʌʘʏɸʂʆɻ�Gcn5p�ʏʉʐ�Saccharomyces�
cerevisiae.� ȸ� ʋʌʘʏɸʂʆɻ� Gcn5p� ɸʀʆɲɿ� ʅɿɲ� ɲʃɸʏʐʄʉʏʌɲʆʍʔɸʌɳʍɻ� ʏʘʆ� ɿʍʏʉʆʙʆ� (histone�
acetyltransferase�Ͳ�HAT)� ʋʉʐ�ʄɸɿʏʉʐʌɶɸʀ�ʘʎ�ʌʐɽʅɿʍʏɼʎ� ʏɻʎ�ʅɸʏɲɶʌɲʔɼʎ� [22].� Ȱʋʉʏɸʄɸʀ� ʏɻʆ�
ʃɲʏɲʄʐʏɿʃɼ� ʐʋʉʅʉʆɳɷɲ� ʏʌɿʙʆ� ʍʐʅʋʄʊʃʘʆ� ɲʆɲɷɿɳʏɲʇɻʎ�ʏɻʎ� ɷʉʅɼʎ� ʏɻʎ� ʖʌʘʅɲʏʀʆɻʎ�
ADA,�SAGA,� ʃɲɿ�SLIK/SALSA,� ʋʉʐ� ɸʅʋʄɹʃʉʆʏɲɿ� ʍʏɻʆ� ɲʆɳɷʌʉʅɻ� ɲʋʊʃʌɿʍɻ� ʃɲɽʙʎ� ʃɲɿ� ʍʏɻʆ�
ɲʌʆɻʏɿʃɼ�ʃɲɿ�ɽɸʏɿʃɼ�ʅɸʏɲɶʌɲʔɿʃɼ�ʌʑɽʅɿʍɻ�ʋʉʄʄʙʆ�ɶʉʆɿɷʀʘʆ�[23Ͳ26].�ȸ�Gcn5p�ʋɸʌɿʄɲʅɴɳʆɸɿ�
ʏʌɸɿʎ� ʄɸɿʏʉʐʌɶɿʃɹʎ� ɸʋɿʃʌɳʏɸɿɸʎ,� ʅɿɲ� ʃɲʌɴʉʇʐʏɸʄɿʃɼ� ɸʋɿʃʌɳʏɸɿɲ� bromodomain,� ʅɿɲ�
ɸʋɿʃʌɳʏɸɿɲ� ʅɸ� ɸʆɸʌɶʊʏɻʏɲ� ɲʃɸʏʐʄʉʏʌɲʆʍʔɸʌɳʍɻʎ� ʏʘʆ� ɿʍʏʉʆʙʆ� (HAT),� ʃɲɿ� ʅɿɲ� ɸʋɿʃʌɳʏɸɿɲ�
ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʅɸ� ʏɻʆ� ʋʌʘʏɸʂʆɻ� ADA2.� ɀɻɷɸʆɿʃɳ� ʅɸʏɲʄʄɳɶʅɲʏɲ� ʏʉʐ� gcn5� ʍʏʉʆ�
Saccharomyces� cerevisiae� ɹʖʉʐʆ� ɸʅʔɲʆɼ� ʅɸʀʘʍɻ� ʏʉʐ� ʌʐɽʅʉʑ� ɲʆɳʋʏʐʇɻʎ� [27]� ʃɲɿ� ʏɻʎ�
ɲʆɲʋʆɸʐʍʏɿʃɼʎ�ɿʃɲʆʊʏɻʏɲʎ�[28].�

ȳɿɲ�ʏɻʆ�ʋʌʊɴʄɸʗɻ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ʅɹʍʘ�ʏʘʆ��ɶɸɶʉʆʊʏʘʆ�ʍʑʆʏɻʇɻʎ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�
ʋʌʘʏɸʁʆɿʃɹʎ�ɲʄʄɻʄʉʐʖʀɸʎ�ʏʘʆ�ʉʌɶɲʆɿʍʅʙʆ:�Saccharomyces�serevisiae,�Aspergillus�fumigatus��
E.coli,� Schizosaccharomyces� pombe,� � Escherichia� coli,� Homo� sapiens,� Mus� musculus.Ɉɲ�
ɲʋʉʏɸʄɹʍʅɲʏɲ�ʋʉʐ�ʋɼʌɲʅɸ�ɷɸʆ�ʋɸʌɿɸʄɳʅɴɲʆɲʆ�ʏʉ�gcn5,�ʘʍʏʊʍʉ�ʊʅʘʎ�ʋɼʌɲʅɸ�ɹʆɲ�ʅɸɶɳʄʉ�
ɲʌɿɽʅʊ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ,� ʃʐʌʀʘʎ� ʅɸʏɲʇʑ� ʅɸʏɲɴʉʄɿʃʙʆ� ɸʆɺʑʅʘʆ,� ʋʉʐ� ɹʖʉʐʆ� ɼɷɻ�
ʃɲʏɲɶʌɲʔɸʀ�ʍʏɻ�Saccharomyces�Genome�Database�(SGD).�

Ȱʋʊ� ʏɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʋʉʐ� ʋɼʌɲʅɸ� ɲʋʊ� ʏɻ� ʖʌɼʍɻ� ʏʉʐ� UniReD� ɲʔɲɿʌɹʍɲʅɸ� ʏɿʎ�
ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ�ʋʉʐ�ɸʀʆɲɿ�ɼɷɻ�ʃɲʏɲɶɸɶʌɲʅʅɹʆɸʎ�ʍʏɻʆ�Saccharomyces�Genome�Database.�
ɀɸʏɳ� ɲʋʊ� ɲʐʏɼ� ʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʉɿ� ʋʌʘʏɸʂʆɸʎ� ʋʉʐ� ɴʌɹɽɻʃɲʆ� ʆɲ� ɸʀʆɲɿ� ʐʋʉʗɼʔɿɸʎ� ɶɿɲ�
ɲʄʄɻʄɸʋʀɷʌɲʍɻ�ʅɸ�ʏɻʆ�Gcn5p�ɸʀʆɲɿ�ʉɿ�ɸʇɼʎ:�

x Rps15p�(40S�ribosomal�protein�S15)�
x Zwf1p�(GlucoseͲ6Ͳphosphate�1Ͳdehydrogenase�MET19)�
x Sod1p�(Superoxide�dismutase�[CuͲZn])�
x Rps16ap�(40S�ribosomal�protein�S16ͲA)�
x Tef1p�(Elongation�factor�1Ͳalpha)�
x Act1p�(Actin)�
x Kin28p�(Serine/threonineͲprotein�kinase�KIN28)�

Ȱʋʊ�ɲʐʏɹʎ�ɸʋɿʄɹʖɽɻʃɲʆ�ʉɿ�Zwf1p�ʃɲɿ�Kin28p.�

ȸ� ʋʌʘʏɸʂʆɻ� Zwf1p� (GlucoseͲ6Ͳphosphate� dehydrogenase� Ͳ� G6PD)� ɸʀʆɲɿ� ʅɿɲ�
ʃʐʏʏɲʌʉʋʄɲʍʅɲʏɿʃɼ� ɲʔʐɷʌʉɶʉʆɳʍɻ� ʏɻʎ� 6� ʔʘʍʔʉʌɿʃɼʎ� ɶʄʐʃʊɺɻʎ,� ɻ� ʉʋʉʀɲ� ʃɲʏɲʄʑɸɿ� ʏʉ�
ʋʌʙʏʉ�ɴɼʅɲ�ʏɻʎ�ʋʉʌɸʀɲʎ�ʏʘʆ�ʔʘʍʔʉʌɿʃʙʆ�ʋɸʆʏʉɺʙʆ�ʋʉʐ�ʋɲʌɳɶɸɿ�NADPH�ɲʋʊ�NADP+�ʅɹʍʘ�
ʅɿɲʎ� ɲʆʏʀɷʌɲʍɻʎ� ʉʇɸɿɷʉɲʆɲɶʘɶɼʎ.� ȸ� Zwf1p� ʋɲʀɺɸɿ� ʍɻʅɲʆʏɿʃʊ� ʌʊʄʉ� ʍʏɻ� ɷɿɲʏɼʌɻʍɻ� ʏʘʆ�
ʃʐʏʏɲʌʉʋʄɲʍʅɲʏɿʃʙʆ� ɸʋɿʋɹɷʘʆ� ʏʉʐ� NADPH� ʃɲɽʙʎ� ɸʋʀʍɻʎ� ʃɲɿ� ʍʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ɲʋʊ�
ʉʇɸɿɷʘʏɿʃʊ� ʍʏʌɸʎ.� Ɉɲ� ʃʑʏʏɲʌɲ� ʋʉʐ� ʐʋʊʃɸɿʆʏɲɿ� ʍɸ� ʉʇɸɿɷʘʏɿʃʊ� ʍʏʌɸʎ� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ�
ɷɿɲʏɻʌɼʍʉʐʆ�ʏɻ�ʔʐʍɿʉʄʉɶɿʃɼ�ʏʉʐʎ�ʃɲʏɳʍʏɲʍɻ�ʖʌɸɿɳɺʉʆʏɲɿ�ɲʆɻɶʅɹʆʉ�ɶʄʉʐʏɲɽɸʀʉ�(GSH).�Ɉʉ�
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ʉʇɸɿɷʘʅɹʆʉ� ɶʄʉʐʏɲɽɸʀʉ� ɲʆɳɶɸʏɲɿ� ɲʋʊ� ʏʉ� NADPH� ʋʉʐ� ʋɲʌɳɶɸʏɲɿ� ɲʋʊ� ʏɻʆ� ʋʉʌɸʀɲ� ʏʘʆ�
ʔʘʍʔʉʌɿʃʙʆ� ʋɸʆʏʉɺʙʆ.� ɇʏʉʆ� Saccharomyces� cerevisiae� ʏɲ� ʅɻɷɸʆɿʃɳ� ʅɸʏɲʄʄɳɶʅɲʏɲ�
ʏʉʐ�zwf1�ɸʀʆɲɿ�ɴɿʙʍɿʅɲ�ʃɲɿ�ɷɸʆ�ɸʅʔɲʆʀɺʉʐʆ�ʃɳʋʉɿɲ�ɷɿɲʔʉʌʉʋʉʀɻʍɻ�ʍʏʉ�ʌʐɽʅʊ�ɲʆɳʋʏʐʇɼʎ�
ʏʉʐʎ�[29],�ɸʀʆɲɿ�ɲʐʇʊʏʌʉʔɲ�ʍʏɻ�ʅɸɽɸɿʉʆʀʆɻ�[30]�ʃɲɿ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ɲʐʇɻʅɹʆɻ�ɸʐɲɿʍɽɻʍʀɲ�ʍɸ�
ʉʇɸɿɷʘʏɿʃʊ�ʍʏʌɸʎ�[30,�31].��
�
ȸ�Kin28p�ɸʀʆɲɿ�ʅɿɲ�ʃɿʆɳʍɻ�ʍɸʌʀʆɻʎ/ɽʌɸʉʆʀʆɻʎ�ʃɲɿ�ɲʋʉʏɸʄɸʀ�ʐʋʉʅʉʆɳɷɲ�ʏʉʐ�ʅɸʏɲɶʌɲʔɿʃʉʑ�
ʋɲʌɳɶʉʆʏɲ�TFIIH.�ȸ�ʋʌʘʏɸʂʆɻ�ɲʐʏɼ�ʔʘʍʔʉʌʐʄɿʙʆɸɿ�ʏɻʆ�CTD�ʉʐʌɳ�ʏɻʎ�RNAͲʋʉʄʐʅɸʌɳʍɻʎ�ȻȻ�
ʅɸʏɳ� ʏʉʆ� ʍʖɻʅɲʏɿʍʅʊ� ʏʉʐ� ʋʌʉɸʆɲʌʃʏɼʌɿʉʐ� ʍʐʅʋʄʊʃʉʐ� ʌʐɽʅʀɺʉʆʏɲʎ� ɹʏʍɿ� ɽɸʏɿʃɳ� ʏɻ�
ʅɸʏɲɶʌɲʔɼ� [32,� 33].� ɀɻɷɸʆɿʃɳ� ʅɸʏɲʄʄɳɶʅɲʏɲ� ʏɻʎ� Kin28p� ɷɸʆ� ɸʀʆɲɿ� ɴɿʙʍɿʅɲ� [34].� ȿʊɶʘ�
ʍʐʆɸʆʏʉʋɿʍʅʉʑ� ʏɻʎ�Kin28p� ʃɲɿ�Gcn5p� ʍʏʉʆ� ʋʐʌɼʆɲ,� ʏʉ� ɺɸʑɶʉʎ� ɸʄɹɶʖɽɻʃɸ� ɶɿɲ� ʏɻʆ� ʑʋɲʌʇɻ�
ɳʅɸʍɻʎ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ.�
�
�
�

Ȱʆʀʖʆɸʐʍɻ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ�ʅɸʏɲʇʑ�ʏʘʆ�ʋʌʘʏɸʁʆʙʆ�Gcn5p�ʃɲɿ�Zwf1p�

�
�

Ʉʋʘʎ� ʋʌʉɲʆɲʔɹʌɽɻʃɸ� ɻ�Zwf1p� ɸʀʆɲɿ� ʃʐʏʏɲʌʉʋʄɲʍʅɲʏɿʃɼ� ʍɸ�ɲʆʏʀɽɸʍɻ�ʅɸ� ʏɻʆ�Gcn5p� ʋʉʐ�
ɸʀʆɲɿ� ʋʐʌɻʆɿʃɼ.� ȳɿɲ� ʏʉ� ʄʊɶʉ� ɲʐʏʊ� ʏʉ� ɺɸʑɶʉʎ� ɸʄɹɶʖɽɻʃɸ� ʅʊʆʉ� ɶɿɲ� ʏɻʆ� ʑʋɲʌʇɻ� ɶɸʆɸʏɿʃɼʎ�
ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ.��
�
ȳɸʆɿʃɳ� ɶɿɲ� ʏɻʆ�ɲʆʀʖʆɸʐʍɻ� ɶɸʆɸʏɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ʋɲʌɲʏɻʌʉʑʆʏɲɿ� ʉɿ�ʔɲɿʆʊʏʐʋʉɿ� ʏʘʆ�
ʅɸʏɲʄʄɲɶʅɹʆʘʆ� ʉʌɶɲʆɿʍʅʙʆ.� ȸ� ʑʋɲʌʇɻ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʃɲɽʉʌʀɺɸʏɲɿ� ɲʋʊ� ʏɻʆ� ɲʋʊʃʄɿʍɻ�
ʋʉʐ� ɸʅʔɲʆʀɺɸɿ� ʉ� ʔɲɿʆʊʏʐʋʉʎ� ʏʉʐ� ɷɿʋʄʉʑ� ʅɸʏɲʄʄɳɶʅɲʏʉʎ� ʍɸ� ʍʖɹʍɻ� ʅɸ� ʏɲ� ʅʉʆɳ�
ʅɸʏɲʄʄɳɶʅɲʏɲ.� �ȳɿɲ�ʋɲʌɳɷɸɿɶʅɲ,�ɹʆɲ�ɷɿʋʄʊ�ʅɸʏɳʄʄɲɶʅɲ�ʅɸ�ɸʆʏʉʆʊʏɸʌʉ�ʔɲɿʆʊʏʐʋʉ�ɲʋʊ�ʏʉ�
ɲʆɲʅɸʆʊʅɸʆʉ��ʐʋʉɷɻʄʙʆɸɿ�ʑʋɲʌʇɻ�ʍʐʆɸʌɶɿʍʏɿʃɼʎ/ʍʐʆɽɸʏɿʃɼʎ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ�ʅɸʏɲʇʑ�ʏʘʆ�
ʋʌʘʏɸʁʆʙʆ,�ɸʆʙ�ɹʆɲ�ɷɿʋʄʊ�ʅɸʏɳʄʄɲɶʅɲ�ʋʉʐ�ɸʅʔɲʆʀɺɸɿ�ɻʋɿʊʏɸʌʉ�ʔɲɿʆʊʏʐʋʉ�ʐʋʉɷɸɿʃʆʑɸɿ�ʊʏɿ�
ʉɿ�ʋʌʘʏɸʂʆɸʎ�ɲʐʏɹʎ�ɷʌʉʐʆ�ʍʏʉ�ʀɷɿʉ�ʅʉʆʉʋɳʏɿ.�
�
�ɇʏʉʆ� Saccharomyces� cerevisiae� ɹʆɲʎ� ɲʋʊ� ʏʉʐʎ� ʔɲɿʆʉʏʑʋʉʐʎ� ʋʉʐ� ʋɲʌɲʏɻʌɸʀʏɲɿ� ɶɿɲ� ʏɻʆ�
ɲʆʀʖʆɸʐʍɻ� ɶɸʆɸʏɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɸʀʆɲɿ� ʉ� ʌʐɽʅʉʑʎ� ɲʆɳʋʏʐʇɻʎ� ʏʘʆ� ʅɸʏɲʄʄɲɶʅɹʆʘʆ�
ʍʏɸʄɸʖʙʆ� ʍɸ� ɷɿɳʔʉʌɲ� ɽʌɸʋʏɿʃɳ� ʐʄɿʃɳ.� Ȱʌʖɿʃɳ� ʄʉɿʋʊʆ,� ʃɲʏɲʍʃɸʐɳʍʏɻʃɲʆ� ʏɲ� ʅʉʆɳ�
ʅɸʏɲʄʄɳɶʅɲʏɲ� gcn5ȴ� ʃɲɿ� zwf1ȴ,� ʃɲɽʙʎ� ʃɲɿ� ʏʉ� ɷɿʋʄʊ� ʅɸʏɳʄʄɲɶʅɲ� gcn5ȴ/zwf1ȴ.� ɇʏɻ�
ʍʐʆɹʖɸɿɲ�ʋɲʌɲʏɻʌɼɽɻʃɸ�ʉ�ʔɲɿʆʊʏʐʋʉʎ�ʏʘʆ�ʅɸʏɲʄʄɲɶʅɳʏʘʆ�ɲʐʏʙʆ�ʍɸ�ʍʖɹʍɻ�ʅɸ�ʏʉ�ɲɶʌʀʉʐ�
ʏʑʋʉʐ�ʍʏɹʄɸʖʉʎ�FT5.�
�

�

Ⱦɲʏɲʍʃɸʐɼ�ʅʉʆʙʆ�ʅɸʏɲʄʄɲɶʅɳʏʘʆ��
�
Ȱʌʖɿʃɳ� ʃɲʏɲʍʃɸʐɳʍʏɻʃɲʆ� ʅɸ� ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻ� ʃɲʍɹʏɲʎ� ʏɲ� ʅʉʆɳ� ʅɸʏɲʄʄɳɶʅɲʏɲ� zwf1ȴ� ʃɲɿ�
gcn5ȴ.�ȳɿɲ�ʏɻʆ�ʃɲʏɲʍʃɸʐɼ�ʏʉʐ�zwf1ȴ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ�ZWF1ͲS1�ʃɲɿ�ZWF1ͲR3�
(Ʌʀʆɲʃɲʎ�1,�Ʌɲʌɳʌʏɻʅɲ)�ʃɲɿ�ʏʉ�ʋʄɲʍʅʀɷɿʉ�pYM6�ʘʎ�ʐʋʊʍʏʌʘʅɲ� (Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�Ʌ1).�
Ɉʉ�ʋʌʉʁʊʆ�ʏɻʎ�PCR�(ȵɿʃʊʆɲ�9)�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʏʉʐ�ʍʏɸʄɹʖʉʐʎ�FT5�
ʏʉʐ� S.cerevisiae.� ɀɸ� ʏʉ� ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʏʘʆ� ʃʐʏʏɳʌʘʆ� ɻ� ʃɲʍɹʏɲ� ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ�
ɲʆʏɿʃɲʏɹʍʏɻʍɸ� ʉʄʊʃʄɻʌʉ� ʏʉ� ɶʉʆʀɷɿʉ� zwf1.� ȸ� ʃɲʍɹʏɲ� ʋʉʐ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ʋɸʌɿɸʀʖɸ� ʏʉ�
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ɶʉʆʀɷɿʉ�trp1�ʃɲɿ�ɹʏʍɿ�ɶɿɲ�ʏɻʆ�ɸʋɿʄʉɶɼ�ʏʘʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅɹʆʘʆ�ʃʐʏʏɳʌʘʆ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�
ɽʌɸʋʏɿʃʊ� ʖʘʌʀʎ� ʏʌʐʋʏʉʔɳʆɻ.� ȵʔʊʍʉʆ� ʏɲ� zwf1ȴ� ɸʀʆɲɿ� ɲʐʇʊʏʌʉʔɲ� ɶɿɲ� ʏɻ� ʅɸɽɸɿʉʆʀʆɻ,� ɻ�
ɸʋɿʄʉɶɼ� ʏʘʆ� ɽɸʏɿʃʙʆ� ʃʄʙʆʘʆ� ɹɶɿʆɸ� ʍɸ�minimal� ɽʌɸʋʏɿʃʊ�ʅɸ� ʃɲɿ� ʖʘʌʀʎ�ʅɸɽɸɿʉʆʀʆɻ� (ȵɿʃʊʆɲ�
10).� Ʌɸʌɲɿʏɹʌʘ�ɸʋɿɴɸɴɲʀʘʍɻ� ʏʘʆ�ʍʏɸʄɸʖʙʆ� zwf1ȴ� ɹɶɿʆɸ�ʅɸ� colony�PCR� ʅɸ� ʏʉʐʎ� ɸʃʃɿʆɻʏɹʎ�
ZWF1�conf�ʃɲɿ�ZWF1ͲR3.�
�

�

ȵɿʃʊʆɲ� 9� ȵʆʀʍʖʐʍɻ� ʃɲʍɹʏɲʎ� ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ� ɶɿɲ� ʏʉ� zwf1.� Ɉʉ� ʋʌʉʁʊʆ� ʏɻʎ� PCR� ʅɸɶɹɽʉʐʎ� 1.2kb�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʃʐʏʏɳʌʘʆ�S.cerevisiae.�

�

�

ȵɿʃʊʆɲ� 10� ȵʋɿʄʉɶɼ� ʏʘʆ� zwf1ȴ� ʍʏɸʄɸʖʙʆ� ʅɸ� ʅɸɽɸɿʉʆʀʆɻ.� Ɉʉ� ʍʏɹʄɸʖʉʎ� FT5� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ʘʎ�
ɲʌʆɻʏɿʃʊ�control.�Ƀɿ�ɲʋʉɿʃʀɸʎ�ʋɲʌɲʏɻʌɼɽɻʃɲʆ�ʘʎ�ʋʌʉʎ�ʏɻʆ�ɲʆɳʋʏʐʇɼ�ʏʉʐʎ�ʍɸ�ʋɿɳʏɲ�ʋʉʐ�ʋɸʌɿɸʀʖɲʆ�
ɼ�ʊʖɿ�ʅɸɽɸɿʉʆʀʆɻ.�Ƀɿ�ɲʋʉɿʃʀɸʎ�4�ʃɲɿ�5�ɸʀʆɲɿ�ɽɸʏɿʃɹʎ.�

�

ȳɿɲ�ʏɻʆ�ʃɲʏɲʍʃɸʐɼ�ʏʉʐ�gcn5ȴ�ʅɸʏɲʄʄɳɶʅɲʏʉʎ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ�GCN5�(HATȴ)�
fw,�GCN5�(HATȴ)�rev�(Ʌɲʌɳʌʏɻʅɲ,�Ʌʀʆɲʃɲʎ�1)�ʃɲɿ�ʏʉ�ʋʄɲʍʅʀɷɿʉ�YEp24�(Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�
Ʌ2).�Ɉʉ�ʋʌʉʁʊʆ�ʏɻʎ�PCR�ɸʄɹɶʖɽɻʃɸ�ʃɲɿ�ʋɳʄɿ�ʍɸ�ʋɻʃʏɼ�ɲɶɲʌʊɺɻʎ�(ȵɿʃʊʆɲ�11)�ʃɲɿ�ʍʏɻ�ʍʐʆɹʖɸɿɲ�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʃʐʏʏɳʌʘʆ.�ɀɸ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ɲʐʏɼ�ɻ�ʃɲʏɲʄʐʏɿʃɼ�
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ʐʋʉʅʉʆɳɷɲ� ȸȰɈ� ʏʉʐ� gcn5� ɲʆʏɿʃɲɽʀʍʏɲʏɲɿ� ɲʋʊ� ʏɻʆ� ʃɲʍɹʏɲ� ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ.� ȸ� ʃɲʍɹʏɲ��
ʋɸʌɿɸʀʖɸ� ʏʉ� ɶʉʆʀɷɿʉ� ura3� ɸʋʉʅɹʆʘʎ� ɻ� ɲʌʖɿʃɼ� ɸʋɿʄʉɶɼ� ʏʘʆ� ʅɸʏɲʍʖɻʅɲʏɿʍʅɹʆʘʆ� ʃʐʏʏɳʌʘʆ�
ɹɶɿʆɸ�ʍɸ�ʋɿɳʏʉ�ʋʉʐ�ɷɸʆ�ʋɸʌɿɸʀʖɸ�ʉʐʌɲʃʀʄɻ.�Ⱦɲʏʊʋɿʆ�ʉɿ�ɽɸʏɿʃɹʎ�ɲʋʉɿʃʀɸʎ�ɸʄɹɶʖɽɻʃɲʆ�ʃɲɿ�ʅɸ�
colony� PCR� ʖʌɻʍɿʅʉʋʉɿʙʆʏɲʎ� ɸʍʘʏɸʌɿʃʉʑʎ� ɸʃʃɿʆɻʏɹʎ� ɶɿɲ� ʏʉ� ɶʉʆʀɷɿʉ� gcn5� (ȵɿʃʊʆɲ� 12).� Ƀɿ�
ɸʃʃɿʆɻʏɹʎ�ʋʉʐ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ɼʏɲʆ�ʉɿ�GCN5�(internal)�Fw�ʃɲɿ�GCN5�(internal)�Rev.��

�

ȵɿʃʊʆɲ�11� ȵʆʀʍʖʐʍɻ� ʃɲʍɹʏɲʎ� ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ� ɶɿɲ� ʏʉ�gcn5.� Ɉʉ� ʋʌʉʁʊʆ� ʏɻʎ� PCR� ʅɸɶɹɽʉʐʎ� 1.2kb�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʃʐʏʏɳʌʘʆ�S.cerevisiae.�

�

�

ȵɿʃʊʆɲ�12�ȵʋɿɴɸɴɲʀʘʍɻ�ʏʘʆ�ʍʏɸʄɸʖʙʆ�gcn5ȴ�ʅɸ�colony�PCR.� �Ƀɿ�ɲʋʉɿʃʀɸʎ�ʋʉʐ�ɸʆʍʘʅɳʏʘʍɲʆ�ʏɻʆ�
ʃɲʍɹʏɲ�ʍʏɻʆ�ʋɸʌɿʉʖɼ�ʏʉʐ�gcn5�ɷʀʆʉʐʆ�ʋʌʉʁʊʆ�ʅɸɶɹɽʉʐʎ�1.2kb.�Ɉʉ�ɽɸʏɿʃʊ�control�(FT5)�ɷʀʆɸɿ�ʋʌʉʁʊʆ�
ʅɸɶɹɽʉʐʎ�ʋɸʌʀʋʉʐ�480bp.�

�

�
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ȳɿɲ� ʏɻ� ʍɼʅɲʆʍɻ� ʏɻʎ� Zwf1p� ʅɸ�GFP� ʅɸ� PCR� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ� ʉɿ� ɸʃʃɿʆɻʏɹʎ� ZWF1ͲF5� ʃɲɿ�
ZWF1ͲR3� (Ʌʀʆɲʃɲʎ� 1,� Ʌɲʌɳʌʏɻʅɲ)� ʃɲɿ� ʏʉ� ʋʄɲʍʅʀɷɿʉ� pKT128� (Ʌɲʌɳʌʏɻʅɲ,� ȵɿʃʊʆɲ� Ʌ3)ʘʎ�
ʐʋʊʍʏʌʘʅɲ.� Ɉʉ� ʋʌʉʁʊʆ� ʋʉʐ� ʋʌʉɹʃʐʗɸ� ɲʔʉʑ� ɸʄɹɶʖɽɻʃɸ� ʍɸ� ʋɻʃʏɼ� ɲɶɲʌʊɺɻʎ� (ȵɿʃʊʆɲ� 13)�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ɶɿɲ� ʏʉ� ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʃʐʏʏɳʌʘʆ.� � ȵʃʏʊʎ� ɲʋʊ� ʏʉ� ɶʉʆʀɷɿʉ� ʏɻʎ� GFP,� ɻ�
ʃɲʍɹʏɲ�ʋʉʐ�ɸʆɿʍʖʑɽɻʃɸ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏʉ�ɶʉʆʀɷɿʉ�his3�ɹʏʍɿ�ʉɿ�ɽɸʏɿʃɹʎ�ɲʋʉɿʃʀɸʎ�ɸʋɿʄɹʖɽɻʃɲʆ�
ʅɸ�ɴɳʍɻ�ʏɻʆ� ɿʃɲʆʊʏɻʏɳ�ʏʉʐʎ�ʆɲ�ʅɸɶɲʄʙʆʉʐʆ�ɲʋʉʐʍʀɲ� ɿʍʏɿɷʀʆɻʎ.�ɇʏɻ�ʍʐʆɹʖɸɿɲ,� ʏɲ�ɸʋʀʋɸɷɲ�
ʔɽʉʌɿʍʅʉʑ��ʏɻʎ�GFP�ʋʌʉʍɷɿʉʌʀʍʏɻʃɲʆ�ʅɸ�ʖʌɼʍɻ�ʔʘʏʉʅɹʏʌʉʐ,�ʊʋʉʐ�ɹɶɿʆɸ�ɷɿɹɶɸʌʍɻ�ʏɻʎ�GFP�
ʍɸ�ʃʑʏʏɲʌɲ�ʅɸ�ɲʃʏɿʆʉɴʉʄʀɲ�ʅɼʃʉʐʎ�ʃʑʅɲʏʉʎ�490nm�ʃɲɿ�ʍʏɻ�ʍʐʆɹʖɸɿɲ�ʅɸʏʌɼɽɻʃɸ�ɻ�ɸʃʋʉʅʋɼ�
ɲʃʏɿʆʉɴʉʄʀɲʎ�ʍʏɲ�530nm.�ɀɸ�ʏɻ�ʅɹʏʌɻʍɻ�ɲʐʏɼ�ɸʀɷɲʅɸ�ʊʏɿ�ʊʄɸʎ�ʉɿ�ɲʋʉɿʃʀɸʎ�ʋʉʐ�ɸʋɿʄɹʇɲʅɸ�
ʅɸʏɳ�ʏʉ�ʍʖɻʅɲʏɿʍʅʊ�ɸʃʔʌɳɺʉʐʆ���GFP�ɻ�ʉʋʉʀɲ�ɸʀʆɲɿ�ɸʆʍʘʅɲʏʘʅɹʆɻ�ʍʏɻʆ�Zwf1p.�

�

�

ȵɿʃʊʆɲ�13� ȵʆʀʍʖʐʍɻ�ʃɲʍɹʏɲʎ�ɶɿɲ�ʍɼʅɲʆʍɻ�ʏɻʎ�Zwf1p�ʅɸ�GFP.�Ɉʉ�ʋʌʉʁʊʆ� ʏɻʎ�PCR�ʅɸɶɹɽʉʐʎ�2.5kb�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʃʐʏʏɳʌʘʆ�S.cerevisiae.�

�

�

Ⱦɲʏɲʍʃɸʐɼ�ɷɿʋʄʙʆ�ʅɸʏɲʄʄɲɶʅɳʏʘʆ��
�

ȳɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ɶɸʆɸʏɿʃʙʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ʍʏɻ� ʍʐʆɹʖɸɿɲ� ʃɲʏɲʍʃɸʐɳʍʏɻʃɲʆ� ɷʑʉ�
ɸʋɿʋʄɹʉʆ� ʍʏɸʄɹʖɻ.� Ɉʉ� ʋʌʙʏʉ� ɼʏɲʆ� ʏʉ� ɷɿʋʄʊ� ʅɸʏɳʄʄɲɶʅɲ� gcn5ȴ/zwf1ȴ,� ʏʉ� ʉʋʉʀʉ�
ʃɲʏɲʍʃɸʐɳʍʏɻʃɸ�ʅɸʏɲʍʖɻʅɲʏʀɺʉʆʏɲʎ�gcn5ȴ�ʃʑʏʏɲʌɲ�ʅɸ�ʏɻʆ�ʃɲʍɹʏɲ�ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ�ɶɿɲ�ʏʉ�
zwf1.� ɀɸʏɳ� ʏʉ� ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʏɲ� ʃʑʏʏɲʌɲ� ɸʄɹɶʖɽɻʃɲʆ� ʘʎ� ʋʌʉʎ� ʏɻʆ� ɿʃɲʆʊʏɻʏɳ� ʏʉʐʎ� ʆɲ�
ʅɸɶɲʄʙʆʉʐʆ�ɲʋʉʐʍʀɲ�ʅɸɽɸɿʉʆʀʆɻʎ� (ȵɿʃʊʆɲ�14).�Ɉʉ�ɷɸʑʏɸʌʉ�ʍʏɹʄɸʖʉʎ�ʋʉʐ�ʃɲʏɲʍʃɸʐɳʍʏɻʃɸ�
ɼʏɲʆ� ʏʉ� gcn5ȴ/zwf1ȴͲGFP� ʏʉ� ʉʋʉʀʉ� ʋʌʉɹʃʐʗɸ� ʅɸʏɳ� ɲʋʊ� ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʏʉʐ� ʍʏɸʄɹʖʉʐʎ�
zwf1ͲGFP�ʅɸ�ʏɻʆ�ʃɲʍɹʏɲ�ʅɸʏɲʄʄɲʇɿɶɹʆɸʍɻʎ�ɶɿɲ�ʏʉ�gcn5.�Ⱦɲɿ�ʏɲ�ɷʑʉ�ʍʏɸʄɹʖɻ�ɸʄɹɶʖɽɻʃɲʆ�ʘʎ�
ʋʌʉʎ�ʏʉ�gcn5�ɶʉʆʀɷɿʉ�ʅɸ�colony�PCR�(ȵɿʃʊʆɲ�15).�
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ȵɿʃʊʆɲ�14�ȵʋɿʄʉɶɼ�ʏʘʆ�gcn5ȴ/zwf1ȴ�ʍʏɸʄɸʖʙʆ�ʅɸ�ʅɸɽɸɿʉʆʀʆɻ.�Ɉʉ�ʍʏɹʄɸʖʉʎ�gcn5ȴ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�
ʘʎ� ɲʌʆɻʏɿʃʊ� control.� Ƀɿ� ɲʋʉɿʃʀɸʎ� ʋɲʌɲʏɻʌɼɽɻʃɲʆ� ʘʎ� ʋʌʉʎ� ʏɻʆ� ɲʆɳʋʏʐʇɼ� ʏʉʐʎ� ʍɸ� ʋɿɳʏɲ� ʋʉʐ�
ʋɸʌɿɸʀʖɲʆ�ɼ�ʊʖɿ�ʅɸɽɸɿʉʆʀʆɻ.�Ⱥɸʏɿʃɹʎ�ɼʏɲʆ�ʉɿ�ɲʋʉɿʃʀɸʎ�1Ͳ5.�

�

�

�

�

ȵɿʃʊʆɲ�15�ȵʋɿɴɸɴɲʀʘʍɻ�ʏʘʆ�ʍʏɸʄɸʖʙʆ�gcn5/zwf1ȴ�ʃɲɿ�gcn5/zwf1ͲGFP�ʅɸ�colony�PCR.��Ƀɿ�ɲʋʉɿʃʀɸʎ�
ʋʉʐ� ɸʆʍʘʅɳʏʘʍɲʆ� ʏɻʆ� ʃɲʍɹʏɲ� ʍʏɻʆ� ʋɸʌɿʉʖɼ� ʏʉʐ� gcn5� ɷʀʆʉʐʆ� ʋʌʉʁʊʆ� ʅɸɶɹɽʉʐʎ� 1.2kb.� Ʉʄɸʎ� ʉɿ�
ɲʋʉɿʃʀɸʎ�ʋʉʐ�ɸʋɿʄɹʖɽɻʃɲʆ�ɸʃʏʊʎ�ɲʋʊ�ʏɻʆ�gcn5/zwf1ͲGFP�(14)�ɼʏɲʆ�ɽɸʏɿʃɹʎ.�

�

�

�
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Ʌɲʌɲʏɼʌɻʍɻ�ʔɲɿʆʉʏʑʋʘʆ�ʏʘʆ�ʍʏɸʄɸʖʙʆ�FT5,�gcn5ȴ,�zwf1ȴ,�gcn5ȴ/zwf1ȴ�
�

Ʉʋʘʎ�ʋʌʉɲʆɲʔɹʌɽɻʃɸ,�ɶɿɲ�ʆɲ�ɷɿɲʋɿʍʏʙʍʉʐʅɸ�ʏɻʆ�ʑʋɲʌʇɻ�ɶɸʆɸʏɿʃʙʆ�ʅɸʏɲʄʄɳʇɸʘʆ�ʅɸʏɲʇʑ�
ɷʑʉ� ʋʌʘʏɸʁʆʙʆ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ʋɲʌɲʏɻʌɻɽʉʑʆ� ʉɿ� ʔɲɿʆʊʏʐʋʉ� ʏʘʆ� ɲʆʏʀʍʏʉɿʖʘʆ� ʅʉʆʙʆ� ʃɲɿ�
ɷɿʋʄʙʆ�ʅɸʏɲʄʄɲɶʅɳʏʘʆ.�ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʏʉʐ�S.cerevisiae�ʉ�ʔɲɿʆʊʏʐʋʉʎ�ʋʉʐ�ʋɲʌɲʏɻʌɸʀʏɲɿ�
ʍʐʆɼɽʘʎ�ɸʀʆɲɿ�ʉ�ʌʐɽʅʊʎ�ɲʆɳʋʏʐʇɻʎ�ʍɸ�ɷɿɲʔʉʌɸʏɿʃɳ�ɽʌɸʋʏɿʃɳ�ʐʄɿʃɳ.��

Ȱʌʖɿʃɳ� ʃʑʏʏɲʌɲ� ʏʘʆ�ʍʏɸʄɸʖʙʆ�FT5,�gcn5ȴ,� zwf1ȴ,�gcn5ȴ/zwf1ȴ�ʍʏʌʙɽɻʃɲʆ� ʍɸ� ʋɿɳʏɲ�YPD�
ʃɲɿ�YP+0.2%glucose.�ɇɸ�ʖɲʅɻʄɼ�ʍʐɶʃɹʆʏʌʘʍɻ�ɶʄʐʃʊɺɻʎ�(0.2%)�ɷɸʆ�ʋɲʌɲʏɻʌʉʑʆʏɲɿ�ʅɸɶɳʄɸʎ�
ɷɿɲʔʉʌɹʎ� ʅɸʏɲʇʑ� ʏʘʆ� ɷɿɲʔʉʌɸʏɿʃʙʆ� ʍʏɸʄɸʖʙʆ� (ȵɿʃʊʆɲ� 16).� ɇɸ� 2%� ɶʄʐʃʊɺɻ� ʏʉ� ʍʏɹʄɸʖʉʎ�
zwf1ȴ,� ʊʋʘʎ�ɲʆɲʅɸʆʊʏɲʆ,� ɹʖɸɿ� ʋɲʌʊʅʉɿʉ� ʌʐɽʅʊ�ɲʆɳʋʏʐʇɻʎ�ʅɸ� ʏʉ�FT5,� ɸʆʙ� ʏʉ�gcn5ȴ� ɹʖɸɿ�
ʅɿʃʌʊʏɸʌʉ�ʌʐɽʅʊ.�Ɉʉ�ɷɿʋʄʊ�ʅɸʏɳʄʄɲɶʅɲ�gcn5ȴ/zwf1ȴ�ʘʍʏʊʍʉ,��ɸʅʔɲʆʀɺɸɿ�ʋɲʌʊʅʉɿʉ�ʌʐɽʅʊ�
ɲʆɳʋʏʐʇɻʎ�ʅɸ�ʏʉ�ɲɶʌʀʉʐ�ʏʑʋʉʐ�ʃɲɿ�ʏʉ�zwf1ȴ�ʍʏɹʄɸʖʉʎ�ɶɸɶʉʆʊʎ�ʋʉʐ�ʐʋʉɷɸɿʃʆʑɸɿ�ʏɻʆ�ʑʋɲʌʇɻ�
ɶɸʆɸʏɿʃɼʎ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ.�

�

�

�

ȵɿʃʊʆɲ� 16� Ȱʆɳʋʏʐʇɻ� ʏʘʆ� ʍʏɸʄɸʖʙʆ� FT5,� gcn5ȴ,� zwf1ȴ,� gcn5ȴ/zwf1ȴ� ʍɸ� ʖɲʅɻʄɼ� (ɲʌɿʍʏɸʌɳ)� ʃɲɿ�
ʐʗɻʄɼ� (ɷɸʇɿɳ)� ʍʐɶʃɹʆʏʌʘʍɻ�ɶʄʐʃʊɺɻʎ.� ɇʏɻ�ɷɸʑʏɸʌɻ�ʋɸʌʀʋʏʘʍɻ�ʋɲʌɲʏɻʌɸʀʏɲɿ�ʅɸɿʘʅɹʆʉʎ�ʌʐɽʅʊʎ�
ɲʆɳʋʏʐʇɻʎ�ʏʉʐ�gcn5ȴ�ʍʏɸʄɹʖʉʐʎ�ʉ�ʉʋʉʀʉʎ�ʊʅʘʎ�ɲʆʏɿʍʏʌɹʔɸʏɲɿ�ʍʏʉ�ʍʏɹʄɸʖʉʎ�gcn5ȴ/zwf1ȴ.�

�

�

ȳɿɲ� ʏɻʆ� ʃɲʄʑʏɸʌɻ� ʋɲʌɲʏɼʌɻʍɻ� ʏʉʐ� ʌʐɽʅʉʑ� ɲʆɳʋʏʐʇɻʎ� ʏʘʆ� ʋɲʌɲʋɳʆʘ� ʅɸʏɲʄʄɲɶʅɳʏʘʆ�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ʃɲɿ�ɻ�ɷʉʃɿʅɼ�ʃɻʄʀɷɲʎ� (spot�assay)� ʍɸ�ʋɿɳʏɲ�ʖɲʅɻʄɼʎ� (0.2%)� ʃɲɿ�ʐʗɻʄɼʎ�
(2%)�ʍʐɶʃɹʆʏʌʘʍɻʎ�ɶʄʐʃʊɺɻʎ�(ȵɿʃʊʆɲ�17).� �Ⱦɲɿ�ʋɳʄɿ�ʔɳʆɻʃɸ�ʊʏɿ�ʉ�ʌʐɽʅʊʎ�ʏʉʐ�gcn5ȴ�ɸʀʆɲɿ�
ʅɸɿʘʅɹʆʉʎ�ʍɸ�ʍʖɹʍɻ�ʅɸ�ʏɲ�ʍʏɸʄɹʖɻ�zwf1ȴ�ʃɲɿ�gcn5ȴ/zwf1ȴ,�ʃɲɽʙʎ�ɴʄɹʋʉʐʅɸ�ʊʏɿ�ʅɸɿʙʆɸʏɲɿ�
ʏʉ�ʅɹɶɸɽʉʎ�ʃɲɿ�ʊʖɿ�ʉ�ɲʌɿɽʅʊʎ�ʏʘʆ�ɲʋʉɿʃɿʙʆ.�

�

�
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ȵɿʃʊʆɲ� 17� Ʌɲʌɲʏɼʌɻʍɻ� ʌʐɽʅʉʑ� ɲʆɳʋʏʐʇɻʎ� ʏʘʆ� ʍʏɸʄɸʖʙʆ� FT5,� zwf1ȴ,� gcn5ȴ,� gcn5ȴ/zwf1ȴ� ʅɸ�
ɷʉʃɿʅɼ� ʃɻʄʀɷɲʎ� ʍɸ� ʖɲʅɻʄɼ� (ɲʌɿʍʏɸʌɳ)� ʃɲɿ� ʐʗɻʄɼ� (ɷɸʇɿɳ)� ʍʐɶʃɹʆʏʌʘʍɻ� ɶʄʐʃʊɺɻʎ.� Ⱦɲɿ� ʍʏɿʎ� ɷʑʉ�
ʋɸʌɿʋʏʙʍɸɿʎ� ʋɲʌɲʏɻʌɸʀʏɲɿ� ʅɸʀʘʍɻ� ʏʉʐ�ʅɸɶɹɽʉʐʎ� ʏʘʆ�ɲʋʉɿʃɿʙʆ� ʏʉʐ� ʍʏɸʄɹʖʉʐʎ�gcn5ȴ� ʃɲɽʙʎ� ʃɲɿ�
ɲʋʉʃɲʏɳʍʏɲʍɻ�ʏʉʐ�ʅɸɶɹɽʉʐʎ�ʍʏʉ�ʍʏɹʄɸʖʉʎ�gcn5ȴ/zwf1ȴ.�

�

ɀɹʏʌɻʍɻ�ɸʋɿʋɹɷʘʆ�ɹʃʔʌɲʍɻʎ�zwf1�
�

ȸ�Gcn5p� ʄɸɿʏʉʐʌɶɸʀ�ʘʎ�ʌʐɽʅɿʍʏɼʎ�ʏɻʎ�ʅɸʏɲɶʌɲʔɼʎ�ɶɿɲ�ʋʉʄʄɳ�ɶʉʆʀɷɿɲ,� ʖʘʌʀʎ� ʆɲ�ʅɲʎ�ɸʀʆɲɿ�
ʊʄɲ�ɶʆʘʍʏɳ.�ȶʏʍɿ�ʄʉɿʋʊʆ,�ʍʏɻ�ʍʐʆɹʖɸɿɲ�ɸʄɹɶʖɽɻʃɸ�ɻ�ɹʃʔʌɲʍɻ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�zwf1�ʋɲʌʉʐʍʀɲ�
ʃɲɿ� ɲʋʉʐʍʀɲ� ʏʉʐ� gcn5� ʅɸ� ʃʐʏʏɲʌʉʅɸʏʌʀɲ� ʌʉɼʎ.� ȳɿɲ� ʏɻ� ʅɹʏʌɻʍɻ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ʏʉ�
ʍʏɹʄɸʖʉʎ�zwf1ͲGFP,�ɷʑʉ�ɷɿɲʔʉʌɸʏɿʃɹʎ�ɲʋʉɿʃʀɸʎ� ʏʉʐ�ʍʏɸʄɹʖʉʐʎ�gcn5ȴ/zwf1ͲGFP� ʃɲɽʙʎ�ʃɲɿ�
ʏʉ�ʍʏɹʄɸʖʉʎ�FT5�ʘʎ�ɲʌʆɻʏɿʃʊ�control.�Ɉɲ�ɷɿɲɶʌɳʅʅɲʏɲ�ʋʉʐ�ʋʌʉɹʃʐʗɲʆ�(ȵɿʃʊʆɲ�18)�ɹɷɸɿʇɲʆ�
ʊʏɿ� ɻ� ɹʃʔʌɲʍɻ� ʏʉʐ� zwf1� ʍʏɲ� ʍʏɸʄɹʖɻ� gcn5ȴ� ʃɲɿ� ɲɶʌʀʉʐ� ʏʑʋʉʐ� ɴʌʀʍʃɸʏɲɿ� ʍɸ� ʋɲʌʊʅʉɿɲ�
ɸʋʀʋɸɷɲ,�ɶɸɶʉʆʊʎ�ʋʉʐ�ɷɸʀʖʆɸɿ�ʊʏɿ�ʏʉ�gcn5�ɷɸʆ�ɸʋɻʌɸɳɺɸɿ�ʏɻ�ʅɸʏɲɶʌɲʔɼ�ʏʉʐ�zwf1.�

�

ȵɿʃʊʆɲ�18�ɀɹʏʌɻʍɻ�ɹʃʔʌɲʍɻʎ�GFP�ʍɸ�ɲɶʌʀʉʐ�ʏʑʋʉʐ�ʃɲɿ�gcn5ȴ�ʃʑʏʏɲʌɲ�ʅɸ�ʃʐʏʏɲʌʉʅɸʏʌʀɲ�ʌʉɼʎ.�Ȱ)�
Ȱʌʆɻʏɿʃʊ�control�(FT5),�ʏɲ�ʃʑʏʏɲʌɲ�ɷɸʆ�ɸʃʔʌɳɺʉʐʆ�GFP.�Ɉɲ�ʍʏɸʄɹʖɻ�zwf1ͲGFP�(B)�gcn5ȴ/zwf1ͲGFP�
(C�ʃɲɿ�D)�ɹʖʉʐʆ�ʀɷɿɲ�ɸʋʀʋɸɷɲ�ɹʃʔʌɲʍɻʎ�GFP.�
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Ȱʆʀʖʆɸʐʍɻ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ�ʅɸʏɲʇʑ�ʏʘʆ�ʋʌʘʏɸʁʆʙʆ�Gcn5p�ʃɲɿ�Kin28p�
�

Ɉʊʍʉ� ɻ�Gcn5p� ʊʍʉ� ʃɲɿ� ɻ�Kin28p� ɸʀʆɲɿ� ʋʐʌɻʆɿʃɹʎ� ʋʌʘʏɸʂʆɸʎ.� ȳɿɲ� ʏʉ� ʄʊɶʉ� ɲʐʏʊ,� ʏʉ� ɺɸʑɶʉʎ�
Gcn5pͲKin28p� ɸʄɹɶʖɽɻʃɸ� ɶɿɲ� ʏɻʆ� ʑʋɲʌʇɻ� ɳʅɸʍɻʎ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʅɸ� ʏɻ� ʅɹɽʉɷʉʎ� ʏɻʎ�
ɲʆʉʍʉʃɲʏɲʃʌɼʅʆɿʍɻʎ.�ȳɿɲ�ʏʉ�ʍʃʉʋʊ�ɲʐʏʊ��ʃɲʏɲʍʃɸʐɳʍʏɻʃɸ�ɹʆɲ�ʍʏɹʄɸʖʉʎ�ʏʉ�ʉʋʉʀʉ�ʋɸʌɿɹʖɸɿ�
ʍɻʅɲʍʅɹʆɻ�Gcn5p�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�HA�ʃɲɿ�ʏɻʆ�Kin28p�ʍɻʅɲʍʅɹʆɻ�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�Myc.�

�

Ⱦɲʏɲʍʃɸʐɼ�ʍʏɸʄɹʖʉʐʎ��gcn5ͲHA/�kin28ͲMyc�
�

ȳɿɲ�ʏɻ�ʍɼʅɲʆʍɻ�ʏɻʎ�Gcn5p�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�HA�ʅɸ�PCR�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ�GCN5Ͳ
S2� ,�GCN5ͲS3� ʃɲɿ� ʏʉ� ʋʄɲʍʅʀɷɿʉ�pYM1� (Ʌɲʌɳʌʏɻʅɲ,� ȵɿʃʊʆɲ�Ʌ4)ʘʎ� ʐʋʊʍʏʌʘʅɲ.� Ɉʉ� ʋʌʉʁʊʆ�
ʋʉʐ� ʋʌʉɹʃʐʗɸ� ɲʔʉʑ� ɸʄɹɶʖɽɻʃɸ� ʍɸ� ʋɻʃʏɼ� ɲɶɲʌʊɺɻʎ� (ȵɿʃʊʆɲ� 19)� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ɶɿɲ� ʏʉ�
ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʃʐʏʏɳʌʘʆ.� � ȵʃʏʊʎ� ɲʋʊ� ʏʉʆ� ɸʋʀʏʉʋʉ� HA,� ɻ� ʃɲʍɹʏɲ� ʋʉʐ� ɸʆɿʍʖʑɽɻʃɸ�
ʋɸʌɿʄɲʅɴɳʆɸɿ� ʏʉ� ɶʉʆʀɷɿʉ� ɲʆɽɸʃʏɿʃʊʏɻʏɲʎ� � ʍʏɻʆ�Geneticin� (G418)� ɹʏʍɿ� ʉɿ� ɽɸʏɿʃɹʎ� ɲʋʉɿʃʀɸʎ�
ɸʋɿʄɹʖɽɻʃɲʆ�ʅɸ�ɴɳʍɻ�ʏɻʆ�ɿʃɲʆʊʏɻʏɳ�ʏʉʐʎ�ʆɲ�ʅɸɶɲʄʙʆʉʐʆ�ʋɲʌʉʐʍʀɲ�G418.�ɇʏɻ�ʍʐʆɹʖɸɿɲ�ʉɿ�
ɲʋʉɿʃʀɸʎ� ʋʉʐ� ɸʋɿʄɹʖɽɻʃɲʆ� ɸʋɿɴɸɴɲɿʙɽɻʃɲʆ� ʋɸʌɲɿʏɹʌʘ� ʘʎ� ʋʌʉʎ� ʏɻʆ� ʑʋɲʌʇɻ� ʏʉʐ� ȸȰ�
ɸʋɿʏʊʋʉʐ� ʅɸ� ɲʆʉʍʉɲʋʉʏʑʋʘʍɻ� ʃɲʏɳ� Western.� ȳɿɲ� ʏɻʆ� ɲʆɲɶʆʙʌɿʍɻ� � ʏʉʐ� ɸʋɿʏʊʋʉʐ�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ʘʎ� ʋʌʘʏʉɶɸʆɹʎ� ɲʆʏʀʍʘʅɲ� ɹʆɲ� antiͲHA� rabbit� polyclonal,� ɸʆʙ� ʘʎ�
ɷɸʐʏɸʌʉɶɸʆɹʎ��ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ʏʉ�antiͲrabbit�ȻgG�HRP.�Ȱʋʊ�ʏɿʎ�3�ɲʋʉɿʃʀɸʎ�ʋʉʐ�ɸʄɹɶʖɽɻʃɲʆ�
ɻ�ʅʀɲ�ɼʏɲʆ�ɽɸʏɿʃɼ�ʘʎ�ʋʌʉʎ�ʏʉʆ�HA��ɸʋʀʏʉʋʉ�(ȵɿʃʊʆɲ�20).�

�

�

�

ȵɿʃʊʆɲ� 19� ȵʆʀʍʖʐʍɻ� ʃɲʍɹʏɲʎ� ɶɿɲ� ʍɼʅɲʆʍɻ� ʏɻʎ� Gcn5p� ʅɸ� ʏʉʆ� ɸʋʀʏʉʋʉ� HA.� Ɉʉ� ʋʌʉʁʊʆ� ʏɻʎ� PCR�
ʅɸɶɹɽʉʐʎ�1.8kb�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʃʐʏʏɳʌʘʆ�S.cerevisiae.�
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ȵɿʃʊʆɲ� 20� ȵʋɿɴɸɴɲʀʘʍɻ� ɽɸʏɿʃʙʆ� gcn5ͲHA� ʃʄʙʆʘʆ� ʅɸ� ɲʆʉʍʉɲʋʉʏʑʋʘʍɻ� ʃɲʏɳ� Western.� ɏʎ�
ɲʌʆɻʏɿʃʊ�control�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ʏʉ�ʍʏɹʄɸʖʉʎ�FT5�ʃɲɿ�ʘʎ�ɽɸʏɿʃʊ�ʏʉ�Htz1ͲHA.�H�ɲʋʉɿʃʀɸʎ�gcn5ͲHA�
(1),�(3)�ʃɲɿ�(4)�ɼʏɲʆ�ɽɸʏɿʃɹʎ.�

�

ɀɸʏɳ� ʏɻ� ɷɻʅɿʉʐʌɶʀɲ� ʏʉʐ� ʍʏɸʄɹʖʉʐʎ� gcn5ͲHA� ɲʃʉʄʉʑɽɻʍɸ� ɻ� ʍɼʅɲʆʍɻ� ʏɻʎ� Kin28p� ʅɸ� ʏʉʆ�
ɸʋʀʏʉʋʉ�Myc.� ȸ� ʍɼʅɲʆʍɻ� ɹɶɿʆɸ� ʅɸ� PCR� ʅɸ� ʏʉʐʎ� ɸʃʃɿʆɻʏɹʎ� KIN28ͲS2� ʃɲɿ� KIN28ͲS3� ʃɲɿ� ʏʉ�
ʋʄɲʍʅʀɷɿʉ�pYM6�(Ʌɲʌɳʌʏɻʅɲ,�ȵɿʃʊʆɲ�Ʌ1)�ʘʎ�ʐʋʊʍʏʌʘʅɲ.�Ɉʉ�ʋʌʉʁʊʆ�ʏɻʎ�PCR�(ʅɸɶɹɽʉʐʎ�1.2�
kb)� ɸʄɹɶʖɽɻʃɸ� ʍɸ� ʋɻʃʏɼ� ɲɶɲʌʊɺɻʎ� (ȵɿʃʊʆɲ� 21)� ʃɲɿ� ʍʏɻ� ʍʐʆɹʖɸɿɲ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ɶɿɲ� ʏʉ�
ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ� ʏʉʐ� ʍʏɸʄɹʖʉʐʎ� gcn5ͲHA.� � ȵʃʏʊʎ� ɲʋʊ� ʏʉʆ� ɸʋʀʏʉʋʉ� Myc,� ɻ� ʃɲʍɹʏɲ� ʋʉʐ�
ɸʆɿʍʖʑɽɻʃɸ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏʉ�ɶʉʆʀɷɿʉ�Trp1,�ɹʏʍɿ�ʉɿ�ɽɸʏɿʃɹʎ�ɲʋʉɿʃʀɸʎ�ɸʋɿʄɹʖɽɻʃɲʆ�ʅɸ�ɴɳʍɻ�ʏɻʆ�
ɿʃɲʆʊʏɻʏɳ�ʏʉʐʎ�ʆɲ�ʅɸɶɲʄʙʆʉʐʆ�ɲʋʉʐʍʀɲ�ʏʌʐʋʏʉʔɳʆɻʎ.�Ɉɹʄʉʎ,�ʉɿ�ɲʋʉɿʃʀɸʎ�ʋʉʐ�ɸʋɿʄɹʖɽɻʃɲʆ�
ɸʋɿɴɸɴɲɿʙɽɻʃɲʆ�ʋɸʌɲɿʏɹʌʘ�ʘʎ�ʋʌʉʎ� ʏɻʆ�ʑʋɲʌʇɻ�ʏʉʐ�Myc� ɸʋɿʏʊʋʉʐ�ʅɸ�ɲʆʉʍʉɲʋʉʏʑʋʘʍɻ�
ʃɲʏɳ� Western.� ȳɿɲ� ʏɻʆ� ɲʆɲɶʆʙʌɿʍɻ� � ʏʉʐ� ɸʋɿʏʊʋʉʐ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ʘʎ� ʋʌʘʏʉɶɸʆɹʎ�
ɲʆʏʀʍʘʅɲ�ɹʆɲ�antiͲHA�mouse�monoclonal,�ɸʆʙ�ʘʎ�ɷɸʐʏɸʌʉɶɸʆɹʎ��ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ʏʉ�antiͲ
mouse� ȻgG�HRP.� Ȱʋʊ� ʏɿʎ� � ɲʋʉɿʃʀɸʎ� ʋʉʐ� ɸʄɹɶʖɽɻʃɲʆ� ɻ� ʅʀɲ� ɼʏɲʆ� ɽɸʏɿʃɼ� ʘʎ� ʋʌʉʎ� ʏʉʆ�Myc�
ɸʋʀʏʉʋʉ�(ȵɿʃʊʆɲ�22).�
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ȵɿʃʊʆɲ� 21� ȵʆʀʍʖʐʍɻ� ʃɲʍɹʏɲʎ� ɶɿɲ� ʍɼʅɲʆʍɻ� ʏɻʎ� Kin28p� ʅɸ� ʏʉʆ� ɸʋʀʏʉʋʉ�Myc.� Ɉʉ� ʋʌʉʁʊʆ� ʏɻʎ� PCR�
ʅɸɶɹɽʉʐʎ�1.2kb�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏʉʆ�ʅɸʏɲʍʖɻʅɲʏɿʍʅʊ�ʏʉʐ�ʍʏɸʄɹʖʉʐʎ�gcn5ͲHA.�

�

�

ȵɿʃʊʆɲ�22�Ȱʆʀʖʆɸʐʍɻ�ɽɸʏɿʃʙʆ�kin28ͲMyc�ʃʄʙʆʘʆ�ʅɸ�ɲʆʉʍʉɲʋʉʏʑʋʘʍɻ�ʃɲʏɳ�Western.�ɏʎ�ɲʌʆɻʏɿʃʊ�
control�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ʏʉ�ʍʏɹʄɸʖʉʎ�FT5�ʃɲɿ�ʘʎ�ɽɸʏɿʃʊ�ʏʉ�Tup1ͲMyc.�Ⱦɲʅʀɲ�ɲʋʊ�ʏɿʎ�ɲʋʉɿʃʀɸʎ�ɷɸʆ�
ɼʏɲʆ�ɽɸʏɿʃɹʎ�ʘʎ�ʋʌʉʎ�ʏʉ�kin28ͲMyc�
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ɇʐɺɼʏɻʍɻ�
�

Ȱʆɳʋʏʐʇɻ�ʃɲɿ�ɲʇɿʉʄʊɶɻʍɻ�ɲʄɶʉʌʀɽʅʉʐ�
�

Ʉʋʘʎ�ɸʀɷɲʅɸ,�ʏɲ�ʋɸʌɿʍʏɲʏɿʃɳ�ʍʑʆʏɻʇɻʎ�ɶʉʆɿɷʀʘʆ�ʍʐʖʆɳ�ɲʋʉʏɸʄʉʑʆ�ɹʆɷɸɿʇɻ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ�
ʏʘʆ� ɲʆʏʀʍʏʉɿʖʘʆ� ɶʉʆɿɷɿɲʃʙʆ� ʏʉʐʎ� ʋʌʉʁʊʆʏʘʆ� (ʋʌʘʏɸʂʆɸʎ).� ȶʏʍɿ� ʄʉɿʋʊʆ� ʉ� ɲʄɶʊʌɿɽʅʉʎ� ʋʉʐ�
ʃɲʏɲʍʃɸʐɳʍʏɻʃɸ�ɲʆɿʖʆɸʑɸɿ�ʍʐʆʏɻɶʅɹʆɸʎ�ʋʌʘʏɸʂʆɸʎ�ʅɹʍɲ�ɲʋʊ� ʏɻʆ�ʍʑɶʃʌɿʍɻ�ɶʉʆɿɷɿʘʅɳʏʘʆ�
ʃɲʏɳ�ɺɸʑɶɻ.��

ȳɿɲ�ʏɻʆ�ɲʇɿʉʄʊɶɻʍɻ�ʏʉʐ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɻ�ʋʌʘʏɸʂʆɻ�Gcn5p�ʏʉʐ�Saccharomyces�cerevisiae�
ʃɲɿ� ɶɿɲ� ʏɻʆ� ʋʌʊɴʄɸʗɻ� ʏʘʆ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ� ʉɿ� ʋʌʘʏɸʁʆɿʃɹʎ�
ɲʄʄɻʄʉʐʖʀɸʎ� ʏʘʆ� ʉʌɶɲʆɿʍʅʙʆ� :� Saccharomyces� serevisiae,� Aspergillus� fumigatus� � E.coli,�
Schizosaccharomyces� pombe,� � Escherichia� coli,� Homo� sapiens,�Mus� musculus.� Ȱʆ� ʃɲɿ� ʏɲ�
ɲʋʉʏɸʄɹʍʅɲʏɲ� ɷɸʆ� ʋɸʌɿɸʄɳʅɴɲʆɲʆ� ʃɳʋʉɿʉ� ɶɸɶʉʆʊʎ� ʍʑʆʏɻʇɻʎ� ʅɸ� ʏʉ� gcn5,� ʋɲʌɲʏɻʌɼɽɻʃɸ�
ɹʆɲʎ� ʅɸɶɳʄʉʎ� ɲʌɿɽʅʊʎ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ʋʉʐ� ɹʖʉʐʆ� ɼɷɻ� ʃɲʏɲɶʌɲʔɸʀ� ʍʏɻ�
Saccharomyces�Genome�Database�(SGD).�Ƀɿ�ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ�ɲʐʏɹʎ�ɼʏɲʆ�ʏʊʍʉ�ɳʅɸʍɸʎ�ʊʍʉ�
ʃɲɿ�ɹʅʅɸʍɸʎ�ʃɲɿ�ɲʔʉʌʉʑʍɲʆ�ʃʐʌʀʘʎ�ʍɸ�ʅɸʏɲɴʉʄɿʃɹʎ�ɷɿɸʌɶɲʍʀɸʎ�ʏʉʐ�ʃʐʏʏɳʌʉʐ.�

�

�

Ʌɸɿʌɲʅɲʏɿʃɼ�ɲʇɿʉʄʊɶɻʍɻ�UniReD�
�

ɇʏɻ� ʍʐʆɹʖɸɿɲ,� ɲʃʉʄʉʑɽɻʍɸ� ɻ� ʋɸɿʌɲʅɲʏɿʃɼ� ɲʇɿʉʄʊɶɻʍɻ� ʏʉʐ� ɲʄɶʉʌʀɽʅʉʐ� UniReD,� ɶɿɲ� ʏɻʆ�
ʉʋʉʀɲ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ʃɲɿ�ʋɳʄɿ�ɻ�ʋʌʘʏɸʂʆɻ�Gcn5p.�Ȱʋʊ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʋʉʐ�ʋʌʉɹʃʐʗɲʆ�
ɸʋɿʄɹʖɽɻʃɲʆ�ɷʑʉ�ɺɸʑɶɻ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ:�1)�Gcn5p�Ͳ�Zwf1p�ʃɲɿ�2)�Gcn5p�Ͳ�Kin28p.�

�

Ȱʄʄɻʄɸʋʀɷʌɲʍɻ�ʅɸʏɲʇʑ�Gcn5p�ʃɲɿ�Zwf1p�
�

Ƀɿ� ʋʌʘʏɸʂʆɸʎ� Gcn5p� ʃɲɿ� Zwf1p� ɲʆɲʅɹʆɸʏɲɿ� ʆɲ� ɹʖʉʐʆ� ɷɿɲʔʉʌɸʏɿʃʊ� ʃʐʏʏɲʌɿʃʊ� ɸʆʏʉʋɿʍʅʊ�
ʃɲɽʙʎ� ɻ� Gcn5p� ɸʀʆɲɿ� ʋʐʌɻʆɿʃɼ� ʃɲɿ� ɻ� Zwf1p� ɸʀʆɲɿ� ʃʐʏʏɲʌʉʋʄɲʍʅɲʏɿʃɼ.� ȵʋʉʅɹʆʘʎ� ɻ�
ɲʄʄɻʄɸʋʀɷʌɲʍɼ�ʏʉʐʎ�ɷɸ�ɽɲ�ʅʋʉʌʉʑʍɸ�ʆɲ�ɸʀʆɲɿ�ɳʅɸʍɻ.��

ȳɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ɶɸʆɸʏɿʃɼʎ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʅɸʏɲʇʑ� ʏʘʆ� ɷʑʉ� ɲʐʏʙʆ� ʋʌʘʏɸʁʆʙʆ,�
ʃɲʏɲʍʃɸʐɳʍʏɻʃɲʆ� ʏɲ� ɲʆʏʀʍʏʉɿʖɲ� ʅʉʆɳ� ʅɸʏɲʄʄɳɶʅɲʏɲ� gcn5ȴ,� zwf1ȴ,� ʃɲɽʙʎ� ʃɲɿ� ʏʉ� ɷɿʋʄʊ�
ʅɸʏɳʄʄɲɶʅɲ� gcn5ȴ/zwf1ȴ� ʃɲɿ� ʍʏɻ� ʍʐʆɹʖɸɿɲ� ɹɶɿʆɸ� ʍʑɶʃʌɿʍɻ� ʏʘʆ� ʔɲɿʆʉʏʑʋʘʆ� ʏʉʐʎ� ʏʊʍʉ�
ʅɸʏɲʇʑ�ʏʉʐʎ�ʊʍʉ�ʃɲɿ�ʏʉ�ʅɸ�ʏʉ�ɲɶʌʀʉʐ�ʏʑʋʉʐ�ʍʏɹʄɸʖʉʎ�FT5.�ȸ�ʔɲɿʆʉʏʐʋɿʃɼ�ʋɲʌɲʏɼʌɻʍɻ�ʏʘʆ�
ʍʏɸʄɸʖʙʆ� ɹɷɸɿʇɸ� ʊʏɿ� ʉ� ʅɸɿʘʅɹʆʉʎ� ʌʐɽʅʊʎ� ɲʆɳʋʏʐʇɻʎ� � ʏʉʐ� ʍʏɸʄɹʖʉʐʎ� gcn5ȴ� ʅʋʉʌɸʀ� ʆɲ�
ɷɿɲʍʘɽɸʀ� ʅɸʏɳ� ɲʋʊ� ɷɿɳʌʌɻʇɻ� ʏʉʐ� ɶʉʆɿɷʀʉʐ� zwf1,� ɷɸʀʖʆʉʆʏɲʎ� ʊʏɿ� ʐʋɳʌʖɸɿ� ɹʅʅɸʍɻ�
ɲʄʄɻʄɸʋʀɷʌɲʍɻ�ʅɸʏɲʇʑ�ʏʘʆ�ʋʌʘʏɸʁʆʙʆ�ɲʐʏʙʆ.�
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ȳʆʘʌʀɺʉʐʅɸ�ɼɷɻ�ʊʏɿ�ɻ�Gcn5p�ʄɸɿʏʉʐʌɶɸʀ�ʘʎ�ʌʐɽʅɿʍʏɼʎ�ʏɻʎ�ʅɸʏɲɶʌɲʔɼʎ�ɶɿɲ�ʋʉʄʄɳ�ɶʉʆʀɷɿɲ,�
ʖʘʌʀʎ�ʆɲ�ʅɲʎ�ɸʀʆɲɿ�ʊʄɲ�ɶʆʘʍʏɳ.�ȳɿ’�ɲʐʏʊʆ�ʏʉ�ʄʊɶʉ�ɸʄɹɶʖɽɻʃɸ�ɻ�ɹʃʔʌɲʍɻ�ʏʉʐ�ɶʉʆɿɷʀʉʐ�zwf1�
ʋɲʌʉʐʍʀɲ�ʃɲɿ�ɲʋʉʐʍʀɲ� ʏʉʐ�gcn5� ʅɸ�ʃʐʏʏɲʌʉʅɸʏʌʀɲ�ʌʉɼʎ.� Ɉɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ� ɹɷɸɿʇɲʆ�ʊʏɿ� ɻ�
ɹʃʔʌɲʍɻ�ʏʉʐ�zwf1� ʍʏɲ�ʍʏɸʄɹʖɻ�gcn5ȴ� ʃɲɿ�ɲɶʌʀʉʐ�ʏʑʋʉʐ�ɴʌʀʍʃɸʏɲɿ�ʍɸ�ʋɲʌʊʅʉɿɲ�ɸʋʀʋɸɷɲ,�
ɶɸɶʉʆʊʎ�ʋʉʐ�ɷɸʀʖʆɸɿ�ʊʏɿ�ʏʉ�gcn5�ɷɸʆ�ɸʋɻʌɸɳɺɸɿ�ʏɻ�ʅɸʏɲɶʌɲʔɼ�ʏʉʐ�zwf1.�ɍʌɸɿɳɺɸʏɲɿ�ʄʉɿʋʊʆ,�
ʋɸʌɲɿʏɹʌʘ�ɷɿɸʌɸʑʆɻʍɻ�ɶɿɲ�ʏɻʆ�ʋɸʌɿɶʌɲʔɼ�ʏʉʐ�ʅɻʖɲʆɿʍʅʉʑ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ.�

�

Ȱʄʄɻʄɸʋʀɷʌɲʍɻ�ʅɸʏɲʇʑ�Gcn5p�ʃɲɿ�Kin28p�
�

ȸ� ʋʌʘʏɸʂʆɻ� Kin28p� ɸʀʆɲɿ� ʋʐʌɻʆɿʃɼ� ʃɲɿ� ɹʏʍɿ� ʏʉ� ɺɸʑɶʉʎ� Gcn5p� Ͳ� Kin28p� ɽɲ� ʅʋʉʌʉʑʍɸ� ʆɲ�
ɲʄʄɻʄɸʋɿɷʌɳ� ɳʅɸʍɲ.� ȳɿɲ� ʏɻʆ� ɲʆʀʖʆɸʐʍɻ� ʏɻʎ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʍɻʅɳʆɽɻʃɸ� ɻ�Gcn5p� ʅɸ� ʏʉʆ�
ɸʋʀʏʉʋʉ�HA,�ɸʆʙ�ʍʏɻ�ʍʐʆɹʖɸɿɲ�ɹɶɿʆɸ�ʋʌʉʍʋɳɽɸɿɲ�ʍɼʅɲʆʍɻʎ�ʏɻʎ�Kin28p�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�Myc.�
Ʌɲʌɳ� ʏɿʎ� ɸʋɲʆɲʄɲʅɴɲʆʊʅɸʆɸʎ� ʋʌʉʍʋɳɽɸɿɸʎ�ʍɼʅɲʆʍɻʎ,� ɷɸʆ�ɲʆɿʖʆɸʑɽɻʃɸ�ɻ�Kin28pͲmyc� ʅɸ�
ɲʆʉʍʉɲʋʉʏʑʋʘʍɻ� ʃɲʏɳ� Western.� Ʌɲʌɳʄʄɻʄɲ� ɸʋɿʖɸɿʌɼɽɻʃɸ� ɻ� ʍɼʅɲʆʍɻ� ʏɻʎ� Kin28p� ʍɸ�
ɲɶʌʀʉʐ�ʏʑʋʉʐ�ʍʏɹʄɸʖʉʎ�FT4,�ɹʏʍɿ�ʙʍʏɸ�ʆɲ�ɷɻʅɿʉʐʌɶɻɽɸʀ�ʏʉ�ɷɿʋʄɳ�ʍɻʅɲʍʅɹʆʉ�ʍʏɹʄɸʖʉʎ�ʅɸʏɳ�
ɲʋʊ�ʍʑɺɸʐʇɻ�ʏʘʆ�ʅʉʆɳ�ʍɻʅɲʍʅɹʆʘʆ�ʍʏɸʄɸʖʙʆ,�ʖʘʌʀʎ�ʊʅʘʎ�ɲʋʉʏɹʄɸʍʅɲ.��

Ɉʉ�ɲʋʉʏɹʄɸʍʅɲ�ɲʐʏʊ�ʅʋʉʌɸʀ�ʆɲ�ʉʔɸʀʄɸʏɲɿ�ʍɸ�ʍʔɳʄʅɲ�ʃɲʏɳ�ʏɻ�ʍʖɸɷʀɲʍɻ�ʏʘʆ�ɸʃʃɿʆɻʏʙʆ�ʋʉʐ�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ɶɿɲ�ʏɻ�ʍɼʅɲʆʍɻ�ʏɻʎ�Kin28p�ʅɸ�ʍʐʆɹʋɸɿɲ�ʏɻʆ�ɲʄʄʉʀʘʍɻ�ʏʘʆ�ɲʄʄɻʄʉʐʖɿʙʆ�
ʋʉʐ�ɲʋɲɿʏʉʑʆʏɲɿ�ɶɿɲ�ʏʉʆ�ʉʅʊʄʉɶʉ�ɲʆɲʍʐʆɷʐɲʍʅʊ.�

ɇʏɻ�ʍʐʆɹʖɸɿɲ�ʄʉɿʋʊʆ,�ɽɲ�ʋʌɹʋɸɿ�ɸʀʏɸ�ʆɲ�ɸʋɲʆɲʍʖɸɷɿɲʍʏʉʑʆ�ʉɿ�ɸʃʃɿʆɻʏɹʎ�ɶɿɲ�ʏɻʆ�ʍɼʅɲʆʍɻ�ʏɻʎ�
Kin28�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�Myc,�ɸʀʏɸ�ʆɲ�ɶʀʆɸɿ�ʍɼʅɲʆʍɻ�ʅɸ�ɷɿɲʔʉʌɸʏɿʃʊ�ɸʋʀʏʉʋʉ�(ʋʖ.�ʍɼʅɲʆʍɻ�ʅɸ�
GFP).� ȵʔʊʍʉʆ�ʃɲʏɲʍʃɸʐɲʍʏɸʀ� ʏʉ�ɷɿʋʄɳ�ʍɻʅɲʍʅɹʆʉ�ʍʏɹʄɸʖʉʎ�ɽɲ�ʋʌɹʋɸɿ� ʆɲ�ɲʃʉʄʉʐɽɼʍɸɿ�ɻ�
ɲʆʉʍʉʃɲʏɲʃʌɼʅʆɿʍɻ� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɸʇɲʃʌɿɴʘɽɸʀ� ɻ� ʑʋɲʌʇɻ� ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ� ʅɸʏɲʇʑ� ʏʘʆ�
Gcn5p�ʃɲɿ�Kin28p.�
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ȵʋʀʄʉɶʉʎ�
�

ɇʏʊʖʉʎ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ɸʌɶɲʍʀɲʎ� ɼʏɲʆ� ɻ� ʋɸɿʌɲʅɲʏɿʃɼ� ɲʇɿʉʄʊɶɻʍɻ� ʅɿɲʎ� ʐʋɳʌʖʉʐʍɲʎ�
ʐʋʉʄʉɶɿʍʏɿʃɼʎ� ʅɸɽʊɷʉʐ�ʋʌʊɴʄɸʗɻʎ�ʋʌʘʏɸʁʆɿʃʙʆ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ�ʅɹʍʘ� ʏɻʎ� ɷɿɲɽɹʍɿʅɻʎ�
ɴɿɴʄɿʉɶʌɲʔʀɲʎ� (UniReD),� ʃɲɽʙʎ� ʃɲɿ� ɻ� ɲʆɳʋʏʐʇɻ� ʃɲɿ� ɲʇɿʉʄʊɶɻʍɻ� ɸʆʊʎ� ɲʄɶʉʌʀɽʅʉʐ�
ɴɲʍɿʍʅɹʆʉʐ�ʍɸ�ɶɸʆʘʅɿʃɳ�ɷɸɷʉʅɹʆɲ�(fused�genes).�

Ƀ� ɲʄɶʊʌɿɽʅʉʎ� ʋʉʐ� ɷɻʅɿʉʐʌɶɼɽɻʃɸ� ɹɷʘʍɸ� ʅɿɲ� ʄʀʍʏɲ� ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ� ɶɿɲ� ʏɿʎ� ʋʌʘʏɸʂʆɸʎ�
ʏʉʐ� S.cerevisiae,� ɲʋʊ� ʏɿʎ� ʉʋʉʀɸʎ� ɹʆɲ� ʋʉʄʑ� ʅɸɶɳʄʉ� ʋʉʍʉʍʏʊ� ɹʖɸɿ� ɸʋɿɴɸɴɲɿʘɽɸʀ� ɼɷɻ�
ʋɸɿʌɲʅɲʏɿʃɳ.� Ɉʉ� ɲʋʉʏɹʄɸʍʅɲ� ɲʐʏʊ� ʐʋʉɷɸɿʃʆʑɸɿ� ʊʏɿ� ɻ� ʅɹɽʉɷʉʎ� ɲʐʏɼ� ɽɲ� ʅʋʉʌʉʑʍɸ� ʆɲ�
ɸʔɲʌʅʉʍʏɸʀ�ʍɸ�ɳʄʄʉʐʎ�ʉʌɶɲʆɿʍʅʉʑʎ� ɶɿɲ� ʏɻʆ�ɲʆʀʖʆɸʐʍɻ�ɲʄʄɻʄɸʋɿɷʌɳʍɸʘʆ,� ʃʐʌʀʘʎ�ʅɸʏɲʇʑ�
ʋʌʘʏɸʁʆʙʆ�ʋʉʐ�ʄɲʅɴɳʆʉʐʆ�ʅɹʌʉʎ�ʍɸ�ʅɸʏɲɴʉʄɿʃɹʎ�ɷɿɸʌɶɲʍʀɸʎ.�

ȸ� ʖʌɼʍɻ� ʏʉʐ�UniReD� ʐʋɹɷɸɿʇɸ� 7� ʆɹɸʎ� ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ� ʏɻʎ� ʋʌʘʏɸʂʆɻʎ�Gcn5p.� Ȱʋʊ� ɲʐʏɹʎ�
ɸʄɹɶʖɽɻʃɲʆ� ʉɿ� ɷʑʉ� (Zwf1p� ʃɲɿ� Kin28p).� ȸ� ɲʄʄɻʄɸʋʀɷʌɲʍɻ� ʅɸʏɲʇʑ� Kin28p� ʃɲɿ�Gcn5p� ɷɸʆ�
ɸʋɿɴɸɴɲɿʙɽɻʃɸ� ʄʊɶʘ� ʍʔɳʄʅɲʏʘʆ� ʍʏʉ� ʍʖɸɷɿɲʍʅʊ� ʏɻʎ� ʋɸɿʌɲʅɲʏɿʃɼʎ� ɷɿɲɷɿʃɲʍʀɲʎ.� ɏʍʏʊʍʉ�
ʊʅʘʎ�ɻ�ɸʋɿɴɸɴɲʀʘʍɻ�ʏɻʎ�ɲʄʄɻʄɸʋʀɷʌɲʍɻʎ�Gcn5pͲZwf1p,�ɷʑʉ�ʋʌʘʏɸʁʆʙʆ�ʋʉʐ�ʔɲɿʆʉʅɸʆɿʃɳ�
ɷɸʆ� ʍʖɸʏʀɺʉʆʏɲɿ,� ɲʋʉʏɸʄɸʀ� ɿʍʖʐʌɼ� ɹʆɷɸɿʇɻ� ʊʏɿ� ʉ� ɲʄɶʊʌɿɽʅʉʎ� ʅʋʉʌɸʀ� ʆɲ� ɲʆɿʖʆɸʑʍɸɿ�
ʋʌʘʏɸʁʆɿʃɹʎ�ɲʄʄɻʄɸʋɿɷʌɳʍɸɿʎ�ʅɸ�ɴɳʍɻ�ʏɻ�ɴɿɴʄɿʉɶʌɲʔɿʃɼ�ɲʆɲɺɼʏɻʍɻ.�
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Ʌɲʌɳʌʏɻʅɲ��
� �

Ʌʀʆɲʃɲʎ�1�ȵʃʃɿʆɻʏɹʎ�ʋʉʐ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ɶɿɲ�ɷɿɳʌʌɻʇɻ�ɶʉʆɿɷʀʘʆ�ʃɲɿ�ʍɼʅɲʆʍɻ�ʋʌʘʏɸʁʆʙʆ.��

ZWF1ͲS1� GAAAGAGTAAATCCAATAGAATAGAAAACCACATAAGGCAAGcgtacgctgcaggtcgac�

ZWF1ͲR3� ATTTCAGTGACTTAGCCGATAAATGAATGTGCTTGCATTTTTCtcgatgaattcgagctcg

ZWF1ͲF5� TTACGCTTGGCCCGTGACTAAGCCAGAAGATACGAAGGATAATggtgacggtgctggttta�

ZWF1�conf� GGCTTCCTCCTGCCCCTC�

GCN5�(HATȴ)�fw� CATCTTTCCATGGCTGTCATTAGGAAGCCATTGACTGTCGTAGGtttttgattccggtttctttg�

GCN5�(HATȴ)�rev�� TTTAATATATCCCATCCATATACTTTTATCCAACGTGATTTCTTTagattcccgggtaataactg�

GCN5�(internal)�Fw��� CATGATGGTCCTAACTGGAT

GCN5�(internal)�Rev� GGGCCGCTTCTTGTAATAAT�

GCN5ͲS2� TTTCTTCTTCGAAAGGAATAGTAGCGGAAAAGCTTCTTCTACGCAAtcgatgaattcgagctcg�

GCN5ͲS3� AATAATAAAGTAAAGAAATACCTGAATATTCTCACCTTATTGATcgtacgctgcaggtcgac

KIN28ͲS2� CTAATGTCAATAACACAGATTCTACAAATTTTATAAAATCATAatcgatgaattcgagctcg�

KIN28ͲS3� TTACCACCACCAAGTGACCCGTCTTCAATAAAAATACGTAACcgtacgctgcaggtcgac�

�

�

ȵɿʃʊʆɲ�Ʌ�1�Ʌʄɲʍʅɿɷɿɲʃʊʎ�ʖɳʌʏɻʎ�ʏʉʐ�pYM6.�Ɉʉ�ʋʄɲʍʅʀɷɿʉ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏɻʆ�ɷɿɳʌʌɻʇɻ�ʏʉʐ�
ɶʉʆɿɷʀʉʐ�zwf1�ʃɲɿ�ʏɻ�ʍɼʅɲʆʍɻ�ʏɻʎ�Kin28p�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�Myc.�
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ȵɿʃʊʆɲ�Ʌ�2�Ʌʄɲʍʅɿɷɿɲʃʊʎ�ʖɳʌʏɻʎ�ʏʉʐ�Yep246.�Ɉʉ�ʋʄɲʍʅʀɷɿʉ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏɻʆ�ɷɿɳʌʌɻʇɻ�ʏʉʐ�
ɶʉʆɿɷʀʉʐ�gcn5.�

�

ȵɿʃʊʆɲ�Ʌ�3�Ʌʄɲʍʅɿɷɿɲʃʊʎ�ʖɳʌʏɻʎ�ʏʉʐ�pKT128.�Ɉʉ�ʋʄɲʍʅʀɷɿʉ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏɻ�ʍɼʅɲʆʍɻ�ʏɻʎ�
Zwf1p�ʅɸ�GFP.�
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�

ȵɿʃʊʆɲ�Ʌ�4� Ʌʄɲʍʅɿɷɿɲʃʊʎ� ʖɳʌʏɻʎ� ʏʉʐ�pYM1.� Ɉʉ�ʋʄɲʍʅʀɷɿʉ� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ɶɿɲ� ʏɻ� ʍɼʅɲʆʍɻ� ʏɻʎ�
ʋʌʘʏɸʂʆɻʎ�Gcn5p�ʅɸ�ʏʉʆ�ɸʋʀʏʉʋʉ�HA.�

�

ȵɿʃʊʆɲ�Ʌ�5�ɀɳʌʏʐʌɸʎ�DNA�ʋʉʐ�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ɶɿɲ�ʏɻʆ�ɻʄɸʃʏʌʉʔʊʌɻʍɻ�ʍɸ�ʋɻʃʏɼ�ɲɶɲʌʊɺɻʎ�
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�

ȵɿʃʊʆɲ�Ʌ�6�ɀɳʌʏʐʌɲʎ�Prestained�Protein�Ladder,�Broad�Range�(10Ͳ230�kDa)�(ɁȵȲ)�ʋʉʐ�
ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɶɿɲ�ʏɻʆ�SDSͲPAGE�

�

�

�

Ɇʐɽʅɿʍʏɿʃɳ�ɷɿɲʄʑʅɲʏɲ�ʃɲɿ�ɲʆʏɿɷʌɲʍʏɼʌɿɲ�
�

T.A.E(50X)�ɏɓɅµɇɐɒɇɈɟ�ɁɇəɉɓµȽ

������������� ʹǤͲ�
����� ͲǤͲͷ�
�

�

�

ȬɓɅɊɇɐɒɇɈɟ�ɁɇəɉɓɊȽ�ɂɎȽɋȽɇɣɏɄɐɄɑ�ɁɂɇɀɊəɒɘɋ�(4xǦSDSǦSample�Buffer)

����Ǧ����ȋ���͸ǤͺȌ� ͳͲͲ��
���� ͶΨ��Ȁ�
����������������� ͲǤʹΨ��Ȁ�
ȞɉɓɈɂɏɟɉɄ� ʹͲΨ��Ȁ�
���� ʹͲͲ��
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�

ȬɓɅɊɇɐɒɇɈɟ�ɁɇəɉɓɊȽ�ɄɉɂɈɒɏɍɔɟɏɄɐɄɑ SDSǦPAGE�

����Ǧ���� ʹͷ��
ȞɉɓɈɜɋɄ� ʹͷͲ��
���� ͲǤͳΨ
�

�

�

ȟɇəɉɓɊȽ�ɊɂɒȽɔɍɏəɑ (Transfer�Buffer)

����Ǧ����� ͷͲ���
ȞɉɓɈɜɋɄ� ͵ͺͲ���
���� ͲǤͳΨ
ȧɂɅȽɋɟɉɄ� ʹͲΨ
�

�

ȟɇəɉɓɊȽ TBS

����Ȁ������α͹Ǥͷ ʹͲ��
����� ͳͷͲ��
�

ȟɇəɉɓɊȽ ɎɉɠɐɄɑ (TTBS)

����Ȁ������α͹Ǥͷ ʹͲ��
������ ͳͷͲ��
�����ǦʹͲ� ͲǤ͵Ψ

�
ȟɇəɉɓɊȽ�ɀɇȽ�ɒɄɋ�ȽɎɍɊəɈɏɓɋɐɄ�ɅɍɏɠȾɍɓ (blocking�solution)�

����� ͳ�
ɐɈɟɋɄ�ɀəɉȽɈɒɍɑ� ͷΨ
�

ȟɇəɉɓɊȽ�ȽɋɒɇɐɣɊȽɒɍɑ

����� ͳ�
ɐɈɟɋɄ�ɀəɉȽɈɒɍɑ� ͳΨ
�
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Ⱥʌɸʋʏɿʃɳ�ɉʄɿʃɳ�

�
�

Yeast�Extract�Peptone�Dextrose (YPD)

�������������� ͳͲ�Ȁ�
��������� ʹͲ�Ȁ�

������Ȁ��������� ʹͲ�Ȁ�
ȋ����Ȍ� ͳͺ�Ȁ�
�

YP�0.2%�glucose

�������������� ͳͲ�Ȁ�
��������� ʹͲ�Ȁ�

������Ȁ��������� ʹ�Ȁ�
ȋ����Ȍ� ͳͺ�Ȁ�
�

�

�

�

�

�
�

�
�

Standard�Minimal�Medium

��������������������������������������� ͸Ǥ͹�Ȁ�

������� ʹͲ�Ȁ�
ȋ����Ȍ�� ͳͺ�Ȁ�
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