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UWV3X@Y	Z\[^]_V3`�[�a�bdc
ae]_X9f9[^gh`jilkGmRghVR`9mRV
n%`jghopVCZ^q\gh[sr�a�b�t*uwv=VCZ\[xY

yJz9]_ae`{[^a�`A|9t}uhv=V3Z\[xY�|@~��e���	yd�
c�Y�`jYezjY
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¢¤£�¥R¦R§�¨@©�¦eªl« gwi�¬9­�X=V3Z\b;a�Z^]¤Y�`9mRV¤mRae]_X9f9[^gh`ji a	b;[^VR`®gh`�opaeuhopVRq�q\V3[^qla	bd¯°aev9q7a�Z
± a�Z^²�uhapYezGq³[^¬@Y	[W]7fjq�[%v=V7q\mx¬jV´zGfjuhV´zHµH¶sbJ[^¬jV3Z^V7Y	Z^V_zGVRX=VR`@zGVR`jm3gwV3qWgh`�[^¬9V7a�Z\­
zGV3Z^gh`ji"a�bG[^¬jV=¯�a�vjqd·¸Veµ i9µh|�XjghX=VRuhgh`jVRq¹a�Z�zGgºZ^VRm3[^V´z'Y�mCr9m3uwghmJi�ZxY	Xj¬jqx»=[^¬jV�fjq\VCZTa�b¼[^VR`
¬jY�qT[^a%mRY	Z^V3b;fjuhuºr{|e]¤Y	`GfjY�uhuºr'q\fjv9]_gh[¹[^¬jVA¯°aev9qJgh`�[^¬jVdZ^ghi�¬�[�a	Zxz9V3ZJY	`@zj½	a�ZdzGVRuwY´r
q\f9vj]_gº[\[^gh`ji�z9VRX=V3`@z9V3`�[K¯�a�vjq�f9`�[^ghu@a	[^¬jV3Z¹¯�aev9q�¬@Y´opV"¾@`9gwq\¬9V´zKµp¶sbK[^¬jV%f9q\V3Z�m´Y	`
q\f9vj]_gº[¿[^¬9V5ÀCÁjÂ¸ÃÅÄ\À ± a	Z^²�uwaeYez ± gº[^¬+z9VRX=VR`jz9VR`9mRghVRqR|T[^¬9VR`$[^¬jV¤q\mx¬jV´zGfjuhV3Z¿¬@Y�q
]_a	Z^VWgh`9bÅa	Z^]¤Y	[^ghae`�Y	v=aefG[�bÅf9[^fGZ^V�¯�a�vjq"gh`Æ[^¬jV ± a�Z^²{Ç@a ± µ
ÈMV*¬jY´opV"z9VRq\ghi�`jV´z¤Y�`jz7gh]_XjuhVR]_VR`{[^V´z¿~AZ^VRuhuhghq\U%t*�¿|�YWq�rGq�[^VR]É[^¬@Y�[
m3ae]7v9gh`jVRq
[^¬9V¿f9q\V¿a	b
X9u¼Y	mRVR¬9aeuwz9V3ZWq\mC¬9V´z9f9uwgh`9iÆY	`@z�Y_q\fjvjq�rGq�[^VR]ÊbÅa	Z'z9V3q\m3Z^ghvjgh`ji ± a	Z^²�­
Çja ± q}[^a�XGZ^a�oGgwzGV¿`9a	oeVRu
Ë¤À\ÌxÍ9Î	ÁjÃÅÏ^Ë7Ï�b;a�Z³m3ae]_XjfG[^gh`ji_`ja�`9­Ð[\Z^gho�g¼Y	u ± a	Z^²�uwaeYezGq
± gº[^¬¤gh`�[^VCZ\­w¯°aev¤zGVRX=VR`@zGVR`jm3gwV3qRµ�~AZ^VRuhuhghq\U%t*��Y	uhq\a�¬jY�q
Y']_a�zGfjuwY	ZdY�Z^mC¬9gh[^V3m3[^f9Z^V
b;a�Z*gh]_XjuhVR]_VR`{[^gh`ji�z9gºÑHV3Z^V3`�[�q\mC¬9V´z9f9uwgh`9i¿ÒGÓeÔ ÃÐÌ3ÃÐÀCÏx| ± ¬9ghmC¬ ± gwuhuKv=V%[^¬jV*[^aeX9gwm%a�b
b;f9[^f9Z^V ± a�Z^²=µ@c
f9Z\Z^VR`{[^uºr{|9~AZ^VRuhuhgwq\U}t*�Õq\fjXjX=a	Z\[^qRÖ
× µ³tØq\X=VRmC[\Z^fj]Õa	bH]_VRmC¬jY�`9gwq\]_qAbÅa�Zdfjq\VCZ^q�[^a%q\X=VRmRgºb;r¿v=a�[^¬lq\gh]_X9uwV�Y�`@z¿mRae]l­
Xjuhghm´Y�[^V´z ± a	Z^²�Çja ± qRµ

�{µ³~�¬jV'Y	vjghuhgº[°r�[^aluhapYezÙv@Y�uwY	`jmRV'Y	m3Z^aeq\q*]7f9uh[^ghX9uwV%YezG]_gw`9ghq�[\ZxY	[^ghopV'z9a�]¤Y�gh`jqRµ
Ú µ³tÛmRa�`�opVR`jghVR`{[�[^a{a�uA[^al]_a�`jgº[^a�Z"m3ae]_Xjuhghm´Y�[^V´z ± a	Z^²{Ç@a ± qRµ
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æ'ç;BGO=è�éA<�1xêÐ691Cë 0G>KQ�<+Q	6GëìéHF=N3ç¼>HBîí�æ¿E%ïWð 6Gê¸NC<�>ñç¼>@ò96G8;òG<�ó�óx<	N3ó56�ê³ô^6G?Aó�691�õ}691C2@8;6909:Hó
NCOK0�NìëÙFKóxN�?A<,ó3QROH<�:=FK8¼<e:�ö*P@6Gëì<	NCç;ëÆ<eó	D"NCOH<Æô^6G?Aóìç¼>ÛNCOK<Mõ%6G132@8¼6j0G:÷0G1C<$Q�69ëìéH8¼<	NC<�8¼ø
ç¼>K:H<	é¹<	>K:=<�>jN$0G>K:ÕNCOK<Øó3QROH<�:HFH8¼<�1�çÅó�êÐ13<	<®NC6�1CFH>�0�>@øØô^6G?ùQ	6G>KQ	FH1C13<	>jN38¼øÛõ³çwN3O�0G>jø
6�NCOK<	1¤ô^69?�ö}ú%N56�NCOK<	1�N3ç¼ëì<eó	D*NCOH< ô^69?Kó�ç;>ÉN3OH<+õ%6G132j8;6909:ûOA0pòG<+0�éKéH8¼çÅQ	0�NCç;6G>=è\óCéA<eQ�ç¼üAQ
:=<	é¹<	>K:H<	>KQ	ç¼<eóìç¼>�NCOH<�ç¼1 6913:H<	13ç¼>HBÛíÐ<9ö BAö¼D�éHç;éA<�8¼ç;>H<eó,ý þGÿ��ÐðÙóCFKQROûNCOK0�NÆN3OH<$FKóC<	1ìOK0GóÙN36
Q	0�13<�êÐFK8¼8;ø5óCFH?Hëìç¼N�NCOK<'ô^6G?Aó'ç;>$NCOH<Ù1Cç;BGOjN'6G1R:=<�1�íÐ<�çwN3OH<	1¿ëì0G>@FK0�8;8¼ø56G1'ò@çÅ0�0�ó3Q�13ç¼éHNRðW691
:=<	8Å0pø�óCFH?HëìçwNCNCç;>HB�:=<�éA<�>K:=<	>jN�ô^69?Kó³FH>jNCç;8�6GNCOH<�1�ô^6G?KóWOK0pò9<7üK>HçÅóxOH<e:�ö
�WOH<_:=<�NR0�ç;8;óW6Gê
õ³OHçÅQROÙô^6G?$ç;ó³óC<	8;<�Q�NC<e:�N36Æ13FH>$6G>Mõ³OHçÅQRO5éK1C6=Q�<eóCóC6G1%çÅó':=<�N3<	13ëìç¼>H<e:
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OH<	8;é ë 0G2G<�ç¼N3ól:=<eQ�çÅóxç;6G>Aó	ö"!\>®éA0�1CNCçÅQ�FH8Å0�1eD¹0G>@ø,2j>K6{õ³8¼<e:=BG<Æ0�?¹6GF=N7êÐF=NCFK1C<¿ô^6G? 0�131Cç;ò{0�8Åó
Q	0�>$óCFHéHéH8;<	ëì<	>jN'6GNCOH<�1³2j>K6{õ³8¼<e:=BG<¿NC6 ë 0�29<l?A<	NxNC<�1'é¹6G8;ç;Q	ø�QROH6GçÅQ�<eó	ö



A: PSI−BLAST

B:  Function
classifier

C:  Localization
classifier

D:  Create Summary

DNA/Protein
Sequences

����� ª��@ª y��9Y	]_XjuhV
	
ghaegh`GbÅa�Z^]¤Y�[^ghmRq}ÈMa�Z^²{Ç@a ±

�WOH<ìéH1C69?H8;<	ë�çÅó7NCOK0�N_NCOH<ìëì<	13<ìéH1C<eóx<�>KQ�<Æ6�êW0Ùô^6G?Øç¼> NCOH<�óCFH?HëìçÅóCóCç;6G> �jFH<�FH<ìç;ó
FKóxFA0�8;8¼ø7ç¼>jN3<	13éH1C<	NC<e:¿?@ø¿NCOH<%óCQROK<�:=FH8;<	1�NC6'ëì<�0G>lNCOK0�N
0�ô^69?¤Q	0G>_1CFH>¤Q	6G>KQ	FH131C<�>9N38¼ø�õ³çwN3O
6�NCOK<	1Wô^6G?Aó	ö �WOK<	13<�êÐ6G13<GDTN36+0pòG69ç;:®ç¼ëìéH136Gé¹<	1_6913:=<�1Cç;>HBM6�ê
ô^6G?Kó�D�<�çwN3OH<	1_N3OH<�ó3QROH<�:=FK8¼<�1
OK0Gó7N36MOA0pòG< 0�� 	�����
�� � ��� NC6,óCéA<eQ�ç¼êÐø�ô^6G? :=<�éA<�>K:=<�>KQ�ç;<�ól691lNCOH< FKóC<	1_OA0Gó¿NC6+:=<�8;0pø
NCOH< óCFH?Hëìç;ó3óCç¼69>ñ6�êìóx69ëÆ<�ô^6G?KóMFH>jN3ç¼8_6GNCOH<�1Ùô^69?KóMOK0pòG<ØQ�69ëÆéK8¼<	NC<�:�ö��Éç¼NCOK6GF=N+óCFKQRO
ëÆ<eQROK0�>Kç;óCë ó	D�ë 0G>K0�B9ç¼>HBMN3OH< õ}691C2@8;6909: Q�0�> ?A< 8Å0�?¹6GFK1xè�ç¼>jN3<	>KóCç¼ò9< 0�>K: :=<�éH1Cç;òG<eólNCOK<
óCQROH<e:=FH8;<	1"6GêAN3OH<'2@>H6{õ³8;<�:=B9<W6�êTêÐF=NCFK1C<�ô^69?Kó�FH>jN3ç¼8KNCOH<�øÆ0G1C<³0GQ�NCFK0G8¼8;øÙóCFH?Hëìç¼NxN3<�:�D9<	òG<�>
NCOH69FHBGOÛNCOK<+õ}691C2��K6{õ��x2@>H6{õ'ó��+N3OK0{N�N3OH<ìô^6G?Aó�0�13<MêÐ6G1CNCOKQ	6Gëìç;>HBKö !�êlNCOK<+FKóC<	1�Q	0G>
óxFH?KëÆç¼N³NCOK< 	���� ��� 	%õ%6G132@8¼6j0G: õ³ç¼NCO,:=<�éA<�>K:=<�>KQ�ç;<�ó�D@NCOH<�>MNCOH<¤ó3QROH<�:HFH8¼<�1WOK0Gó³09Q	Q�<eóCó}N36
ëÆ691C<lç;>=êÐ6G13ë 0{N3ç¼69>M0G?A69F=NWêÐF=NCFH13<Wô^6G?Aó³ç¼>MN3OH<_õ}691C2��K6{õ_ö

� <�OA0pòG<�:=<eóxç;BG>H<e:�DJç;ëìéH8;<	ëì<	>jNC<e:�D�0�>K: <�òp0G8¼FA0{NC<e:ØNCOH< �J13<	8;8;ç;ó��'ú'4 óxø=óxNC<�ë êÐ691
óCQROH<e:=FH8;ç¼>KB¤õ}691C2@8;6909:Hó
õ³çwN3O_ô^6G?�:=<�éA<�>K:=<�>KQ�ç;<�ó7ý��eÿ���ö �d1C<�8¼8;ç;ó��'ú'4�çÅó*:=<eóxç;BG>H<e:ÆNC6�óCFHé=è
éA691xN_0�>@ø$õ}691C2@8;6909:5õ³ç¼NCO5ô^6G?Ø:=<	é¹<	>A:=<	>KQ	ç¼<eól0�>K:®éH1C6{ò@çÅ:=<�ó¿0�êÐ1R0�ëì<�õ}691C25êÐ6G17ç¼ëìéH8;<�è
ëÆ<�>jNCç;>HBØ:HçwST<	13<	>jN�óCQROK<�:=FH8;ç;>HB é¹6G8;çÅQ�ç;<�ó�ö�P=6®ê�0G1�D�6GFK1Æ<	S¹691xNRóÆOK0pòG<�êÐ6@Q	FKó3óx<e:÷6G>�NCOK<
?K0GóCç;Q�ëì<�QROK0G>Hç;óCë ó'N36MóCFHéHé¹6G1CN7NCOH<ìóCQROK<�:=FH8;ç;>HB�6Gê*õ}691C2��K6{õ'ó�õ³çwN3O :=ç;13<�Q´N3<�: 0GQ�ø=Q	8¼çÅQ
BG1R0�éHOùí��'ú'4_ðÆ:=<	é¹<	>A:=<	>KQ	ç¼<eó	ö"P@6 ê�0�1eD�6GFH1Æé¹6G8;ç;Q	ç¼<eóÙOA0pòG<�?¹<	<�>�óCç¼ëìéH8;<! 
üK1RóxNxè\Q�6Gëì<	è
üK13óxNxè\óC<	13òG<ìí#"
ï�"�PHð%6GêKô^69?Kó³õ³ç¼NCO,óC0�NCçÅó^üA<�:M:=<	é¹<	>K:H<	>KQ	ç¼<eó'0�>K:MóCç¼ëìéH8;<¤0�éHéK1C6j0GQROH<eó"N36
:H0{NR0Ù8;6=Q	0G8¼ç¼N^ø õ³OH<	>$éH8Å0GQ	ç¼>KB¿ô^69?KóW6G>MéH136=Q�<�ó3óC6G1Ró¿ý$��ÿ
�°ö%�Ø<_OK0pòG<7>H6�N³ø9<�N³<	ëìéHOK09óxç�&	<e:
NCOH<Ø:=<	ò9<	8;6GéHëì<	>jN�6Gê¤>H<	õ�é¹6G8;çÅQ�ç;<�óMóxç;>KQ�<®6GFH1�êÐ6@Q	FKó5OK0Gó5?A<�<	>ñ69>ÕNCOH<ØFH>K:H<	138¼ø@ç;>HB
ç¼>=êÐ1R0GóxNC13FKQ�NCFH13<_0�>K:�êÐ130Gëì<	õ%6G132¹ö
�WOH<lëì0Gç¼>,Q	6G>jNC13ç¼?KF=NCç;6G>KóW6GêJN3OHç;ó'õ}691C2�0G1C<' 

�Gö �WOH<��d13<	8;8¼çÅó(��ú'4 óxø=óxNC<	ë 0G>K:�óC6Gëì<'6�ê�ç¼N3ó%>H6{ò9<	8)� 	�����
�� � ��� ��êÐ691 	�* �+� 	�� � ��� �-, �!.
� 	 �
	 � � 	��"����	��´DA<eóxé¹<�Q	ç;0G8¼8;ø/�'ú'4 :=<eóCQ	1Cç;é=NCç;6G>$ó3Q�13ç¼é=NRó_ísP@<eQ´N3ç¼69>10Kö þ9ð´ö

þ=ö �WOH<®:=<eóCQ	1Cç;é=N3ç¼69>�6Gê2
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NCç;6G>+þGð�ö
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�÷6�ê7NCOH<+Q	6G131C<eQ´N3>H<�ó3óì0�>K:�éA<�1xêÐ691Cë 0G>KQ�<$6�ê7NCOK<
�J13<	8;8;ç;ó��'ú'4ÊóCø=ó^N3<	ë�ísP@<eQ´NCç;6G>1A@ð´ö
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�¿FH1¤<	ëìéHç;13ç;Q�0�8"<�òp0G8¼FA0{NCç;6G>Øç;>ûP@<�Q�NCç;6G> A,FKóC<�ó_<��H0�ëìéH8;<�ólêÐ136Gë�Q�6GëìéHFHNCç;>HB+QROH<�QR29<	1Ró
<	>K:=Bj0�ëì<l:H0{NR0�?K09óx<eó7í°P@<�Q�NCç;6G>,þGð�ö@æ�6{õ}<�òG<�1�D �J13<	8;8;ç;ó��'ú'4 çÅóW:=<�óCç;BG>H<e:�N36Æ?¹<lBG<�>H<	1R0�8¼è
éHFH13éA6jóx<+0G>K:�NC6÷óCFHéHé¹6G1CN�0 òp0G1Cç;<�N^ø�6�ê_0�éHéK8¼çÅQ	0�NCç;6G>Kó�ö "H691 >H6{õ_D"8;<�N�FAó�Q�69>KóxçÅ:=<�1�0
?Hç¼69ç¼>HêÐ6G13ëì0�NCçÅQ	óÙ0�éHéH8;çÅQ	0{N3ç¼69> õ³çwN3Oû0+óCç¼ëìéH8;<�õ%6G132��K6{õ :=<�éA<�>K:=<�>KQ�ø õ³ç¼NCO êÐ69FH1'ô^69?Kó? 
� D���D��ÆDK0G>K:���í�"
ç¼B9FH1C< �pð´ö��WOKç;ó³<��H0�ëìéH8;<7çÅó³?K09óx<e:M6G>$0ì?Hç¼69ç¼>HêÐ6G13ëì0�NCçÅQ	óW13<�óC<�0G13QRO
éH1C6Gô^<�Q�NWç;>$6GFH1':H<	éK0G1xN3ëÆ<�>jN³Q�0�8;8¼<e:5E*1C6GNC<�6Gëì<7ú�>K0�8;ø=ó^N�ísE�ú¿ðlý$�	�
�°ö
!\> "
ç¼B9FH1C< �GD}NCOH< ç¼>HéKF=N5N36÷N3OH<®õ%6G132��K6{õ çÅóM0÷8Å0�13BG<+óC<�N56Gê ���¿ú 691�éH136�N3<	ç;>

óx< �9FK<	>KQ	<�ó�DAFKóCFK0G8¼8;ø$1C<�éH1C<eóx<�>jNC<�:,09ó¿óxNC13ç;>HB9ó¿6{òG<�1¿0�> 0�8;éHOK0�?¹<�Neö"!\>®OHç;BGO=è°NCOK1C69FHBGOHéKF=N
éH1C6GNC<�6Gëì<¿0G>K0�8;ø=óxçÅó	DjN3OH<¿ç;>HéHFHN%N36 LG69? � Q	0�>5?A<7N3<	>KóW6Gê�NCOH69FKó30�>K:Hó%6Gêdóx< �jFH<	>KQ	<�ó�ö=ú
Q�6Gëìëì6G>JD=üK1Ró^NCè�óxN30GBG<l0�>K0G8¼ø=óCç;óWçÅó³N36 FKóx<¤E%P !�è��%Idú¿P�� ý�� ��NC6�üK>K:$óxç;ëìç¼8Å0�1¿óx< �9FK<	>KQ	<�ó�D
Q	0�8;8;<�:¤OK6Gëì6G8;6GBjó	Deç¼>ì07:H0{NR0�?K09óx<}6�êK2@>H6{õ³>ÙéH1C6GNC<�ç¼>Kó�ö��WOH<	>JDpE�úÛFKóC<�ódN3OH<Wç¼>=êÐ691Cë 0�NCç;6G>
êÐ1C69ë N3OH<7OH6Gëì6G8;6GBjó�NC6ÆéH13<�:=çÅQ´NW:=ç¼S¹<�1C<�>9NWéH136Gé¹<	1CNCç;<�ó*6�ê�NCOK<¿>H<�õ_D@FH>H2@>H6{õ³>�éH136�N3<	ç;>Kó�ö
"H6G1�<��H0�ëìéH8;<GD
LG69?�� FKóx<eó�0$ë 0GQROKç¼>H<	è°8;<�0G1C>K<�:ØQ�8Å0Gó3óxç¼üK<	1¤NC6+ë 0�éØN3OH<5E%P !�è �WIdú¿P��
6GF=N3éHF=NWNC6ì0�éK1C<e:=ç;Q�NCç;6G>56�ê�N3OH<lBG<	>K<	1R0�8AêÐFH>KQ´N3ç¼69>56Gê�NCOK<¿éH136�N3<	ç;> í�<Gö BKö;D@NCOH<7éH136�NC<�ç¼>5ç;ó
FKóx<e:¤êÐ691"0�ëìç;>H6_0GQ�çÅ:Ù?Hç¼6jóxø@>jNCOK<�óCç;óRð´ö�L96G?!�ÉFKóC<�ó
N3OH<'ó30�ëì<³E}P !�è��WIJú¿P
� 6GF=N3éHF=N�êÐ136Gë
� 0�>A:,0�:=ç¼S¹<�1C<�>9N7Q�8Å0Gó3óxç¼üK<	1'NC6�éH13<�:Hç;Q�N'NCOH<ÆóxFK?¹Q	<	8;8¼FH8Å0�1�8¼6=Q	0G8¼ç�&�0�NCç;6G>,6Gê
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