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EH@'BXM'BZGJd9@{`�DFc�esDFcVSYP�K�E�EH@�K�E�\ D9PHGJEHGLDFM7D�^ w GLP�GLSYBZM]EHGLhoK�Q_EVD�EH@'BXesDFcVS7D�^|v�z�K
�]¢%¤AGLPfcVBThTDFcVSYBTS­��PbBTB|¦'d9kYcVBOÚF���#qo���{¢%¤AGLPfC*KFSYBRe_GJEH@�DFM'BODFclPVBZI[BZcbK�Q�PHk'hThTBTPVPHGJI[B
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scoring more than T with
the p-word.}

words listp-word

List of words of length w,

DB sequences

C:

w scoring more than T when paired with the word starting at p: 
For each position p of the query, find the list or words of length

p

p-word

For each words list, identify all exact matches with DB sequences:

For each word match («hit»), extend ungapped alignment
in both directions. Stop when S decreases by more than X
from the highest value reached by S.

A:

B:

��GJd9kYcVBiÚ2¨ú�sQ5KFPHE ¹ K�QJd[DFcHGJEH@YC
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��DoI[BZcHQ5K�\Y\YGJMYd{�³\�K�GJcVP³D�^ PHGJCgGJQ5K�c³e}DFcVSYPoz]K�M'S�hb@�K�cbKFhZEVBZcHGJ�oBTSg`]tOGJEVP�\ D9PHGJEHGLDFM�GJMgBoKFhV@
D�^³EH@'BiE±esDXPVBTj{k'BZM'hTBTPoq}�lQJQ=EH@'BR\ D9PVPHGJ`YQLB��{¢%¤%£i` BZE±esBTBZM�EH@'Bij]k'BZcHt�PVBTj{k'BZM'hTBiK�M'S
PVBTj]k'BZM'hTBTP�^%cVDFC EH@'BiS'K�EbK�`�KFPVBiK�cVBRhoK�QLhZkYQ5K�EVBTSnGJMWEH@�K�E�esKot[q

ACB;D�B'~ �|��UPH,R<OXQ�MoR�M�T�UXW<H"pCq
rts
Ä�I[BZcHt*�{¢%¤�EH@�K�E�@�KFP³`�BTBZMgd[BZM'BZcbK�EVBTS�GLP³M'Doe�B#�2EVBZM'SYBTS�z[e_GJEH@'DFkYE�d]K�\'Poz9GJM�DFcVSYBZc�EVD
SYBZEVBZcHCgGJM'Bfe_@'BZEH@'BZc}EH@YGLP��]¢�¤�C*KTtg` B_\�K�cHE}D�^=K|Q5K�cHd[BZcsPVBZd9C�BZM]EsD�^=PHGJCgGJQ5K�cHGJE±t[q}¸-DYz
BoKFhV@n@YGJEfGLP�B#�-EVBZM'SYBTSnGJMW`�DFEH@�S2GJcVBThZEHGLDFM'Poz;K�M'SWGJM�DFcVSYBZc�EVDgC*K�²[B|EH@YGLP�B#�2EVBZM'PHGLDFM
PHEVBZ\�^aKFPHE³BZM'DFkYd9@=z]K�M�B#�-EVBZM'PVGLDFM�GLP�PVEVDF\Y\�BTS�KFP³PVD{DFMgKFP³EH@'BsPVhTDFcVBAD�^�EH@'BAB#�-EVBZM'SYBTS
@YGJE�SYBThZcVBoKFPbBTP�C�DFcVBXEH@�K�M�� �%EH@'BpI9K�QJk'B�hV@'D9PVBZM­^aDFc�� GLP�Kn\�K�cbK�C�BZEVBZc�D�^lEH@'B
\YcVDFd9cbK�CX�_e_@'BZMnhTDFCg\�K�cVBTS�e_GJEH@�EH@'B|` BTPHEfPbhTDFcVB|EH@�K�Ef@�KFP_` BTBZM�cVBoKFhb@'BTS�S2kYcHGJMYd
EH@'BpB#�2EVBZM'PHGLDFM7\YcVD-hTBTPVPoq~´lM'BpC*KTt~M'DFEHGLhTBpEH@�K�EgEH@YGLPOC*K�MYM'BZc�D�^�PVBoK�cVhV@YGJMYduEH@'B
`�BTPHE�PVhTDFcHGJMYd�\�K�GJcVBTS7PVBZd9C�BZM]EghTDFM{EbK�GJMYGJMYd~K�@YGJE�GLPgK�M7K�\Y\YcVDo�-GJC*K�EHGJI[BnDFM'BpK�M'S
SYD{BTP�M'DFE�d9k�K�cbK�M]EVBTBlEH@�K�E�EH@'B_cVBTPVkYQJEHGJMYdOPHGJCgGJQ5K�cHGJE�t�PVBZd9C�BZM]E}\�K�GJc�GLP�EH@'B_` BTPHE�DFM'B9q
?A@YGLP�GLP_` BThoK�k'PVB|D�^³EH@'B�Â±M'D�C�DFcVB|EH@�K�M_�nÃ|S2cVDF\�D�þ�cVBTj{kYGJcVBZC�BZM]Eoq

Ä�I[BZcHtWB#�-EVBZM'SYBTS�PVBZd9C�BZM]Ef\�K�GJc�EH@�K�EfPVhTDFcVBTP_EH@'BiPbK�C�BRDFc_` BZEHEVBZc�EH@�K�M�����PVBZE
KFP�K�\�K�cbK�C�BZEVBZcgD�^�EH@'B*\YcVDFd9cbK�CX�iGLPO²[BZ\YEgK�M'S­hoK�QJQLBTS7K�M��$���r���
¢J«��U£Z¥��9¡�¢%ª{«
� �a«e
*�#ª�¤*��¼F¢.¡[�#q_°�M�K�hTDFCg\�K�cHGLPbDFM=z�EH@'BO`�BTPVEfPVhTDFcHGJMYdk������GLPlhoK�QJQLBTS�EH@'B������
�#��¼P�F¢�
�¼F© � �a«�
��Zª�¤���¼F¢.¡[�#q

� MoR<NK�;\YOXQ�MmR
?A@'B��sQ5KFPHE ¹ \YcVDFd9cbK�C�GLP�EH@{k'P}K
@'BZkYcHGLPVEHGLh_C�BZEH@'D{S�QLD{DF²-GJMYd
^�DFc�EH@'B�`�BTPHE�PbBZd9C�BZM]EVP
D�^}QLD-hoK�Q�PHGJCgGJQ5K�cHGJE±t�e_GJEH@'DFkYERd]K�\'P
` BZE±e}BTBZMNEH@'Bgj]k'BZcHt�PVBTj]k'BZM'hTB�K�M'SUPbBTj]k'BZM'hTBTP
^%cVDFC EH@'BgS'K�EbK�`�KFPbB9qh+sDFCg\�K�cVBTSuEVDW��KFPVEbK2zmDFM'B*KFS2I9K�M]EbK�d[B�D�^_�sQ5KFPHE ¹ GLP|EH@�K�ERGJE
EbK�²[BTP_GJM]EVD*KFhThTDFkYM{EfEH@'B|PHGJCgGJQ5K�cHGJEHGLBTPf`�BZE�e}BTBZM�K�CgGJM'DXKFhZGLSYP_GJMWEH@'B�¦'cVPHE�PVBZQLBThZEHGLDFM
PHEVBZ\=q}´lMnK�M'DFEH@'BZc�@�K�M'S�z2GJE�SYD-BTPAM'DFElK�QJQLDoe¬^�DFcAd]K�\'P_GJMWEH@'B|PHGJCgGJQ5K�c�PbBZd9C�BZM]EVP�GJE
GLP�PVBTBZ²-GJMYd'z�K�M'SWEH@YGLP_C*K�²[BTPfGJE_QLBTPVP�PVBZM'PHGJEHGJI[B
EH@�K�M���KFPHEbK�GJMnPbDFC�B|hoKFPVBTPoq

�fGLPVEVDFcHGLhoK�QJQJt[z�EH@'BOSYBZI[BZQLDF\YC�BZM]E|D�^��}Q5KFPVE�\YcVDFd9cbK�C�Pf@�KFPl\�K�cbK�QJQLBZQLBTS�KFS2IFK�M'hTBTP
C*KFSYB�GJM�DFkYc}K�`YGJQJGJE�tgEVDRBZIFK�QJk�K�EVB�EH@'B�PHEbK�EHGLPHEHGLhoK�Q�PVGJd9MYG§¦�hoK�M'hTBfD�^ QLD{hoK�Q;K�QJGJd9MYC�BZM{EVP
PVhTDFcVBTPoq­°±M'SYBTBTS�z}DFM'BWD�^lEH@'B�PHEHcVBZMYd9EH@'P�D�^
�}Q5KFPVE ¹ GLP�EH@�K�E*KnEH@'BTDFcHt7SYBTPVhZcHGJ`YGJMYd
EH@'B|S2GLPHEHcHGJ`YkYEHGLDFMnD�^L������PVhTDFcVBTPA@�KFPA` BTBZMWSYBZI[BZQLDF\�BTS�K�E_EH@'B
PbK�C�B
EHGJC�BRKFPAEH@'B
�}Q5KFPVE ¹ K�QJd[DFcHGJEH@YC�q@9fM'SYBZc�EH@YGLP
EH@'BTDFcHt[z GJElGLP�\ D9PVPHGJ`YQLBOEVDWKFPVPVD-hZG5K�EVBiEH@'B�PVhTDFcVB�D�^
K�M]t������ e_GJEH@ÀKpõuñ��>�{ö%ó�÷]zse_@YGLhV@�GLP�EH@'B�\YcVDF`�K�`YGJQJGJE�t�EVDUd[BZE�K�E�QLBoKFPHEXDFM'B
PVhTDFcVBOBTj{k�K�Q�DFcld9cVBoK�EVBZc
EH@�K�M�EH@�K�E|D�^�EH@'B������ `]t7¥#�-¼Fª;¥��[Å G�qyB9q�EH@'Bfõ�ñx�,�-ö.ó ÷
GLP�EH@'BX\YcVDF`�K�`YGJQJGJE�t7EH@�K�E�EH@'BZcVBWB#�2GLPHEVP�DFM'B�DFcgC�DFcVB������*z�DF`YEbK�GJM'BTS7^�cVDFC EH@'B
hTDFCg\�K�cHGLPVDFMUD�^³E�e}DpcbK�M'SYDFCÏPVBTj]k'BZM'hTBTP��%@�KTI-GJMYd�PbK�C�BiQLBZMYd9EH@UK�M'SnhTDFCg\ D9PHGJEHGLDFM
KFPAEH@'B�PbBTj]k'BZM'hTBTP_D�^mGJM{EVBZcVBTPHE��#zYe_@'D9PVB
PVhTDFcVB�GLPABTj{k�K�Q=DFcsd9cVBoK�EVBZcAEH@�K�MWEH@'B
DFM'B
D�^
EH@'B�� � ��DF`YEbK�GJM'BTS*e_GJEH@*EH@'BfKFhZEHk�K�Q�PVBTj{k'BZM'hTBTPl��PVBTB�PbBThZEHGLDFMXÜ�^aDFc�C�DFcVB�SYBZEbK�GJQLP��#q
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�sQ5KFPHE ¹ cbK�MY²-PXEH@'B�cVBTPHkYQJEVPozfKFhThTDFcVS2GJMYd7EVD~EH@'BZGJcOõuñ:�>�{ö%ó�÷!ø]q ��GJEH@�BoK�cHQJGLBZc
I[BZcVPHGLDFM'POD�^f�sQ5KFPHE ¹ z�e_@'BZM­EH@'BZcVB�e}BZcVBpPVBZI[BZcbK�Q}kYMYd]K�\Y\�BTS­PVBZd9C�BZM]EVP�D�^�PHGJCgGJQ5K�cº�
GJE±t�` BZE±esBTBZM�EH@'B�j{k'BZcHt�K�M'S�DFM'B�PVBTj{k'BZM'hTBiD�^�EH@'B�S'K�EbK�`�KFPVB9z�EH@'BZtWe}BZcVB�EHcVBoK�EVBTS
GJM'SYBZ\�BZM'SYBZM{EHQJt[q*��DFGLPVPVDFMuPHEbK�EHGLPHEHGLhTPRe_GJEH@N�sQ5KFPHE ¹ qÛÜ2z�EH@'BZMx�RK�cHQJGJM2�
�lQJEVPVhV@{kYQ�Âº¸{kYC
PHEbK�EHGLPHEHGLhTPºÃWe_GJEH@¯�sQ5KFPHE ¹ q �'zsesBZcVB�GJM]EHcVD-S2k'hTBTS®^�DFc�EH@'Bg¿ºDFGJM{EXBZI9K�QJk�K�EHGLDFM¯D�^|CikYQ§�
EHGJ\YQLBXkYMYd]K�\Y\ BTS~QLD{hoK�Q_K�QJGJd9M'BZC�BZM]EVP�` BZE±esBTBZM�E±e}D�PVBTj{k'BZM'hTBTPoqWÂº¸{kYC PHEbK�EHGLPVEHGLhTPºÃ
hoK�QLhZkYQ5K�EVBTP�Kgõnñ��,�-ö%ó�÷*^�DFciEH@'B*hTDFCi`YGJM�K�EHGLDFM�D�^fPVBZI[BZcbK�Q{������z�hTDFcHcVBTPV\�DFM'S2GJMYd
EVD�EH@'Bg\YcVDF`�K�`YGJQJGJE�tND�^_d[BZEHEHGJMYd�PVBZI[BZcbK�Q{����� e_@'D9PVB�PHkYC D�^APbhTDFcVBTPiGLPRBTj{k�K�Q}DFc
d9cVBoK�EVBZcfEH@�K�M�EH@'BRDFM'BiD�^�GJM{EVBZcVBTPHEoz'GJM�K�hTDFCg\�K�cHGLPVDFM�D�^³cbK�M'SYDFC PVBTj{k'BZM'hTBTPi�ºÖ 6!× �#q
�sBThoK�k'PbB
GJE_C*K�²[BTP�PVBZM'PVB
GJMW`YGLDFQLDFd9tpEH@�K�E_E±esD�PVBTj{k'BZM'hTBTP_C*KTt�PH@�K�cVB|PVBZI[BZcbK�Q=kYM2�
d]K�\Y\�BTS�cVBZd9GLDFM'P
D�^�PHGJCgGJQ5K�cHGJE±tnPbBZ\�K�cbK�EVBTSn`{t�kYMYcVBZQ5K�EVBTS�PbBTj]k'BZM'hTB�PVBZd9C�BZM]EVP�z;EH@'B
K�`YGJQJGJE±t�EVDXEbK�²[BiGJM{EVDpKFhThTDFkYM{E��%EH@YcVDFkYd9@�PHEbK�EHGLPVEHGLhTP��AEH@'Bf¿ºDFGJM{E�D-hThZkYcVBZM'hTBTP
D�^�PVBZI]�
BZcbK�Q������Ï` BZE±esBTBZM�E±esDuPVBTj{k'BZM'hTBTPoz�GJM'hZcVBoKFPVBTP�EH@'BpPbBZM'PHGJEHGJI{GJE�t­D�^�EH@'BpC�BZEH@'D{S
EVDoesK�cVSYP�Â±`YGLDFQLDFd9GLhoK�Q�PVGJCgGJQ5K�cHGJE±t{Ãbq

��^aBZe~t[BoK�cVP�K!^�EVBZc���KFPHEbK
K�M'S��sQ5KFPHE�` BThoK�C�BsEVD�`�B}e_GLSYBZQJtik'PVBTS�zFGJE³eAKFP�PH@'Doe_M
EH@�K�E�BZI[BZMOEH@'DFkYd9@OEH@'BZcVB}esKFP�M'D�EH@'BTDFcHtRSYBTPbhZcHGJ`YGJMYdlEH@'BsS2GLPHEHcHGJ`YkYEHGLDFM�D�^'EH@'B�PVhTDFcVBTP
D�^YDF\YEHGJC*K�Q-QLD-hoK�Q]d]K�\Y\ BTSiK�QJGJd9MYC�BZM]EVPoz9BZCg\YGJcHGLhoK�QJQJt�K�M'SRkYM'SYBZc�hTBZcHEbK�GJM�hTDFM'S2GJEHGLDFM'Poz
EH@YGLP�S2GLPVEHcHGJ`YkYEHGLDFM­PVBTBZC�BTS~EVD�`�B*EH@'B*PbK�C�B�KFPiEH@'BpDFM'B*D�^fDF\YEHGJC*K�QAQLD-hoK�QsK�QJGJd9M2�
C�BZM]EVP�e_GJEH@'DFkYE
d]K�\'P��aK�M��t�9¤�¡V��
*��µ!¼9©  '��S2GLPHEHcHGJ`YkYEHGLDFM=z PVBTBOPVBThZEHGLDFM�Ü[�#q��¯GJQJQJG5K�C
��BoK�cVPVDFM=z_�;KFPHEbK2xyPpK�kYEH@'DFcozs@�KoI[BnPH@'D�e_M¯BZCg\YGJcHGLhoK�QJQJt�EH@�K�E*EH@'BnPVhTDFcVBTP*DF`YEbK�GJM'BTS
e_GJEH@�EH@'B���KFPHEbK�K�QJd[DFcHGJEH@YCÏe}BZcVB�K�QLPVD*^�DFQJQLD�e_GJMYdpEH@'B�PbK�C�BO²{GJM'S�D�^�S2GLPHEHcHGJ`YkYEHGLDFM=q
�YkYcHEH@'BZcHC�DFcVB9z�EH@'BOK�kYEH@'DFcVPfD�^��sQ5KFPHE ¹ @�KTI[BOSYBZI[BZQLDF\�BTSnK�M'DFEH@'BZcl\YcVDFd9cbK�C�z�hoK�QJQLBTS
�}Q5KFPVEbÚ2z�K�QJQLDoe_GJMYd�EVD�PbBoK�cVhV@~^�DFc�d]K�\Y\�BTS~QLD-hoK�QsK�QJGJd9MYC�BZM]EVP�q���DFc�PVDFC�BXcVBoKFPVDFM'Poz
E±e}DX�sQ5KFPHEbÚ�\YcVDFd9cbK�C�P�@�KoI[B|` BTBZMnSYBZI[BZQLDF\�BTS�EH@�K�ElK�cVBRPHQJGJd9@{EHQJtpS2G§þ�BZcVBZM]Eoq

ÿ³Þ.ÿ � . ?�ß �¡?Wì±ç�ê�ã]ÿ
?A@YGLP{7�+s�A°��±�sQ5KFPHEbÚR\YcVDFd9cbK�C @�KFP}` BTBZMXSYBZI[BZQLDF\ BTSpK�E}7 +s�A°_��¢@7�K�EHGLDFM�K�Q�+sBZM]EVBZc
^�DFci�sGLDFEVBThb@YM'DFQLDFd9tN°±M2^aDFcHC*K�EHGLDFM�£Y�#z³K�M'SUGJEVPiK�QJd[DFcHGJEH@YC @�KFP|` BTBZMu\YkY`YQJGLPH@'BTSuGJM
¹oØ9Ø�6 ���ºÖÛv × �#q³?A@'B_¦'cVPVE�E±esDOPHEVBZ\'P�z[QLBoKFS2GJMYdiEVDiEH@'B_d[BZM'BZcbK�EHGLDFM�D�^ \YcHGJC*K�cHt��{¢%¤%£�K�cVB
EH@'BRPbK�C�BRKFP_e_GJEH@n�sQ5KFPHE ¹ q

?A@'B|¦'cVPHE_GJCg\ DFcHEbK�M]E�S2G§þ BZcVBZM'hTBOhTDFM'hTBZcHM'P�EH@'BRPbBZQLBThZEHGLDFM�D�^³EH@'B|@YGJEVP_EH@�K�E�K�cVB
d[DFGJMYd�EVD�` B*B#�2EVBZM'SYBTS�¨gEH@'B*d[D[K�QAD�^�EH@'B�K�kYEH@'DFcVP�GLPiEVD�d[BZM'BZcbK�EVBpQLD{hoK�Q}d]K�\Y\�BTS
K�QJGJd9MYC�BZM]EVP*^%cVDFC EH@'BWhTDFCg\YkYEVBTS¬�]¢�¤%£9ÅAEH@YGLP�cVBTj]kYGJcVBTPpK�M®KFSYS2GJEHGLDFM�K�QlPHEVBZ\��aK�M'S
EHGJC�B��|^aDFc�hoK�QLhZkYQ5K�EHGJMYdUEH@'B*d]K�\Y\ BTS�K�QJGJd9MYC�BZM]EVPoÅsDFM7EH@'BXDFEH@'BZc�@�K�M'S�zs�]¢�¤%£XEH@�K�E
hTDFkYQLS�M'DFE
` B�¿HDFGJM'BTS�EH@YcVDFkYd9@UkYMYd]K�\Y\�BTS�B#�2EVBZM'PHGLDFM'P�C*KTtn` BO\�K�cHE�D�^�EH@'B�PbK�C�B
d]K�\Y\�BTS7K�QJGJd9MYC�BZM]Eoz�K�M'SNGJEiC*KotuM'DFEi` B�M'BThTBTPVP�K�cHtUEVDnB#�2EVBZM'S­K�QJQsD�^�EH@'BZC�q�°±M
DFcVSYBZcgEVDUPbKTI[B�EHGJC�B9z�EH@'BZt­PVBZQLBThZE�^aBZe}BZcW�{¢%¤%£p^�DFc�^�kYcHEH@'BZcgkYMYd]K�\Y\�BTS�B#�2EVBZM'PHGLDFM=z
k'PHGJMYd~K�cVBTj{kYGJcVBZC�BZM]E�^aDFc*K~�]¢�¤�EVD�`�BWB#�2EVBZM'SYBTS�¨WEH@'BZt7cVBTj]kYGJcVB�EH@�K�E*EH@'BZcVBW`�B
K�M'DFEH@'BZc��]¢%¤az�DFM�EH@'B�P�K�C�BOS2G5K�d[DFM�K�Q�z�e_GJEH@YGJMuKXS2GLPHEbK�M'hTB�PHC*K�QJQLBZc�EH@�K�M�¤ �aK*\�K!�
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cbK�C�BZEVBZc*D�^lEH@'Bp\YcVDFd9cbK�C�z}e_@YGLhV@�I9K�QJk'BpC*KTt­`�B�hV@�K�MYd[BTS�`]t­EH@'BXk'PbBZc��#q~?A@YGLP
\YcVD{hTBTPVPRGLP
GJQJQJk'PHEHcbK�EVBTSuDFM�¦'d9kYcVB*Ü2q��sBThoK�k'PbB�EH@YGLP|M'BZeúcVBTj]kYGJcVBZC�BZM{EiC*K�²[BTP|EH@'B
\YcVDFd9cbK�C ` B�QLBTPVPOPVBZM'PHGJEHGJI[B��%M'DFE�K�QJQ�EH@'Bn�]¢�¤%£�e_GJQJQ}PbK�EHGLPH^%t�EH@YGLPOM'BZe hTDFM'S2GJEHGLDFM;�#z
EH@'BZt�PVkYd9d[BTPHEREH@'Bgk'PVB*D�^_KWPVC*K�QJQLBZcRIFK�QJk'Bg^�DFcREH@'B=g�\�K�cbK�C�BZEVBZcp�%EH@YcVBTPH@'DFQLSu^�DFc
EH@'B|PHGJCgGJQ5K�cHGJE±tp`�BZE�e}BTBZMWesDFcVSYPoz2k'PVBTS�K�EAEH@'Bl¦'cVPHE_PHEVBZ\=z-e_@'BZMWd[BZM'BZcbK�EHGJMYd�QJGLPHEVPAD�^
Â±M'BZGJd9@]` DFcVPºÃô�#z=GJMuDFcVSYBZc|EVD�d[BZM'BZcbK�EVB�C�DFcVB��{¢%¤%£�K�E|EH@'B�PVBThTDFM'SUPHEVBZ\=qg´f^shTDFkYcVPVB9z
EH@'BTPVBRE�e}D�\�K�cbK�C�BZEVBZcVP�zo¤�K�M'Skg�SYDgM'DFEfGJM2ý'k'BZM'hTBOEH@'BRPVBZM'PVGJEHGJI{GJE�tnK�E�EH@'BiPbK�C�B
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Gapped extension by full DP

Gapped extension by «score-limited DP»Gapped extension by «banded DP»

Ungapped extension
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?A@'B�S2G§»*hZkYQJE�tUGLP|EVDWS2GLPHEHGJMYd9kYGLPH@~`�BZE�e}BTBZM­PVBTj]k'BZM'hTBTPREH@�K�EOK�cVBgcVBZQ5K�EVBTSuEVD
EH@'Bpj]k'BZcHtu^%cVDFC EH@'D9PVBpEH@�K�E�K�cVBpM'DFEoz�DFc�PbK�GLS­S2G§þ BZcVBZM{EHQJt[z�EVD�S2GLPHEHGJMYd9kYGLPH@
` BZE±esBTBZMncbK�M'SYDFC K�M'SWM'DFMYcbK�M'SYDFC PHGJCgGJQ5K�cHGJE±t[q

��GLPVhZk'PVPHGLDFM'P�K�`�DFkYE=EH@'B�GJM]EVBZcH\YcVBZEbK�EHGLDFMgD�^2PVEbK�EHGLPHEHGLhoK�Q]BTPHEHGJC*K�EVBTP�GJMREH@'B�hTDFM{EVB#�-E
D�^³K�S'K�EbK�`�KFPVB|PVBoK�cVhb@nK�M'S�EH@'BZGJc_cVBZQ5K�EHGLDFM'PH@YGJ\'P_e_GJEH@�`YGLDFQLDFd9GLhoK�QmPHGJd9MYG§¦�hoK�M'hTB
C*Kot
`�B�^aDFkYM'SWGJMuÖ ¹ Ú × K�M'SuÖ ¹ 4 × q

à °oá�¯�Ò¬â¬ÐVÉ�ã�ÑfÕÏÉ�¯lÎ;Í
°OK�Cùd9cbK�EVB#^�kYQ_EVDN¸{EVBZ\Y@'BZMn�fQJEVPVhb@]kYQ�zs�NK�cHcVBZM � GLPH@�K�M'S7��GJQJQJG5K�C ��BoK�cVPbDFM�^�DFc
EH@'BZGJc�hZcHGJEHGLhoK�Q�cVBoKFS2GJMYdWD�^�EH@'BREVB#�2E
K�M'SnEH@'BZGJc�PHkYd9d[BTPVEHGLDFM'Ple_@YGLhb@�GJCg\YcVD�I[BTS�GJEoq�°
K�QLPVD�e_GLPH@�EVD�EH@�K�MY²�Ä�CgC*K�M]k'BZQ}+}@�K�MYd�^aDFc|@YGLP|hoK�cVB#^�kYQ�cVBoKFS2GJMYd�K�M'SUBTS2GJEHGJMYd�D�^
EH@'B|C*K�M]k'PVhZcHGJ\YEoq

ä É�åTÉ³Ó É�¯�°�É�Í
Ö ¹#× � qçæOq{��BoK�cVPVDFM�K�M'S���qçè'q,u=GJ\YC*K�M=q�°�Cg\YcVDoI[BTS�EVD-DFQLP�^aDFcs`YGLDFQLDFd9GLhoK�Q=PVBTj]k'BZM'hTB

hTDFCg\�K�cHGLPVDFM=q{�A¡é�o¥�êYëR¼[¤�©ìê�íf¥V¼�¸Kê � ¥Z¢Áê|î � í|z'v9Ù2¨ÛÚI�����Iï-ÚI���]v2z ¹oØ v9v2q
ÖÛÚ × ��qçè'q8u�GJ\YC*K�M7K�M'SU� q ��qçæiq���BoK�cVPVDFM=qhælK�\YGLSNK�M'SUPVBZM'PVGJEHGJI[Bg\YcVDFEVBZGJM~PHGJCgG§�

Q5K�cHGJE±t�PVBoK�cVhb@'BTPoq � ¥T¢a�#ª�¥b�Zz�Ú9Ú 6 ¨ ¹ �]Ü9ÙXï ¹ ��� ¹ z ¹oØ v9Ù2q
ÖÛÜ × � qçè�q[��GJQJ`YkYc}K�M'S���qçè'qKu=GJ\YC*K�M=qmæ�K�\YGLS�PHGJCgGJQ5K�cHGJE�t�PVBoK�cVhV@'BTPsD�^�M{k'hZQLBZGLhlKFhZGLS

K�M'SW\YcVDFEVBZGJM�S'K�EbK�`�K�MY²2Poq«�A¡é�o¥�ê8ëR¼9¤�©'ê�í�¥b¼�¸Kê � ¥Z¢%z'v9w2¨ 6 Ú�4Xï 6 Ü9w2z ¹oØ v9Ü2q
Ö � × �¯GJQJQJG5K�CðæOq}��BoK�cVPVDFM=qñælK�\YGLSÀK�M'S�PVBZM'PHGJEHGJI[B�PVBTj{k'BZM'hTB�hTDFCg\�K�cHGLPVDFMÀe_GJEH@

^aKFPVEH\nK�M'S�^aKFPVEbK2q{���Z¤%�>�P¸F£R¢.ª_òsª>óT¶I
ª�F©ì�V«F¶9z ¹ v9Ü2¨549ÜXï Ø v2z ¹oØ9Ø w2q
ÖÛÙ × �¯GJQJQJG5K�C ��BoK�cVPVDFM=z�\�BZcVPbDFM�K�QmhTDFCgCikYMYGLhoK�EHGLDFM=q

¹ 4



Ö54 × ¸�qy�Aq��fQJEVPVhb@]kYQ�z9��q � GLPH@=z9��qeßnGJQJQLBZcoz9Äfq � q�ß�t[BZcVPoz[K�M'Sg��qçè'qeu�GJ\YC*K�M=q��_KFPHGLh
QLD{hoK�Q�K�QJGJd9MYC�BZM]ElPbBoK�cVhV@�EVD-DFQ�q�ô>êY���F©ìê�õ�¢Á�F©ìê5z'Ú ¹ Ù2¨ �]w9ÜXïK� ¹ w2z ¹oØ9Ø w2q

Ö 6�× ¸2K�Cik'BZQ �RK�cHQJGJM�K�M'SÀ¸{EVBZ\Y@'BZMö�lQJEVPVhV@{kYQ�q­�l\Y\YQJGLhoK�EHGLDFM'P�K�M'S®PHEbK�EHGLPHEHGLhTP�^�DFc
CikYQJEHGJ\YQLB�@YGJd9@2�±PbhTDFcHGJMYd¬PVBZd9C�BZM]EVP�GJM�C�DFQLBThZkYQ5K�cuPVBTj{k'BZM'hTBTPoq÷�s¡t�o¥Xê�ëR¼9¤�©'ê
í�¥V¼K¸Kê � ¥T¢Áê|î � í|z Ø w2¨ÛÙ9v 6 ÜXï-Ù9v 6�6 z ¹oØ9Ø Ü2q

ÖÛv × ¸�qy�Aq��fQJEVPVhb@]kYQ�z­?|qçu�q�ß�KFSYSYBZM=zx��qç�Oq�¸-hV@�ø!þ�BZcoz�è'q�ù;@�K�MYd'z�ù�q�ù;@�K�MYd'z
� q�ß�GJQJQLBZcoz{K�M'S*��qçè�q�u�GJ\YC*K�M=q � K�\Y\�BTS�`YQ5KFPHE�K�M'Sg\'PHG§��`YQ5KFPHEo¨³K�M'BZe�d[BZM'BZcbK!�
EHGLDFM�D�^m\YcVDFEVBZGJM�S'K�EbK�`�KFPVB
PVBoK�cVhb@W\YcVDFd9cbK�C�Poq¬ë
 Y¥Z©J�Z¢�¥ í�¥Z¢Á¸�£Vú���£PêLz'Ú9Ù2¨ÛÜ9Ü9v Ø ï
ÜI�]w9Ú2z ¹oØ9Ø�6 q

Ö Ø!× ¸�q,�RK�cHQJGJM�K�M'S�¸�qy�Aq,�fQJEVPVhb@]kYQ�q8ß�BZEH@'D-SYP�^aDFcsKFPVPbBTPVPHGJMYdREH@'BlPHEbK�EHGLPHEHGLhoK�Q PHGJd9MYG§^.�
GLhoK�M'hTB|D�^mC�DFQLBThZkYQ5K�c_PVBTj{k'BZM'hTBf^aBoK�EHkYcVBTPA`]t*k'PHGJMYd�d[BZM'BZcbK�Q PbhTDFcHGJMYd�PbhV@'BZC�BTPoq
�s¡t�o¥XêYëi¼9¤�©'ê�í�¥V¼�¸,ê � ¥Z¢�ê|î � íRz'v 6 ¨ÛÚ9Ú�4I�Iï-Ú9Ú�49v2z ¹oØ9Ø w2q

Ö ¹ w × ¸{EVBZ\Y@'BZMh�lQJEVPVhV@{kYQ�K�M'Sg�NK�cHcVBZM � GLPH@=qmu=D-hoK�Q;K�QJGJd9MYC�BZM]EAPHEbK�EHGLPHEHGLhTPoq8���Z¤%�>�X¸�£
¢.ª_òsª>óT¶e
=�9©û�V«9¶Fz;Ú�4�42¨ �K4 ¹ ïK�]v9w2z ¹oØ9Ø 42q

Ö ¹9¹#× ¸{EVBZ\Y@'BZM��Aq«�lQJEVPVhb@]kYQ�q ¸-BTj]k'BZM'hTB�hTDFCg\�K�cHGLPVDFM K�M'S�K�QJGJd9MYC�BZM{Eoq °�Müß~qçè'q
�sGLPH@'DF\pK�M'Sk+�qçè'qKæ�KTe_QJGJMYd[Poz{BTS2GJEVDFcVPoz�ý�ëVí�¼Fªo¸��s¡t�9¤±�#¢%ª�£T�tþZ '�#ª;¥��i¼Fª�¼F© ¶�£#¢5£Zz
?A@'B�\YcbKFhZEHGLhoK�Q �l\Y\YcVD[KFhV@�¸-BZcHGLBTPozl��q«æfGLhV²-e}D-D{SÀK�M'S¯�
qy��q{��K�C�BTP�PVBZcHGLBTP
BTS2GJEVDFcVPoz'hb@�K�\YEVBZc 6 q'°!æVuu��cVBTPVPoz ¹oØ9Ø�6 q

Ö ¹ Ú × ¸{EVBZ\Y@'BZMx�lQJEVPVhV@{kYQ�z8ß�K�cH²U¸�q �sDFd9k'PV²{G�z �NK�cHcVBZM � GLPH@=z=K�M'S�è[DF@YMÇ+�q �uD{DFEº�
EVDFM=q�°ôPVPHk'BTP³GJM�PVBoK�cVhb@YGJMYdRC�DFQLBThZkYQ5K�c�PVBTj{k'BZM'hTB_S'K�EbK�`�KFPVBTPoqCëR¼9¤� -¡V��ÿf�#ª��Z¤�¢a¥#£#z
42¨ ¹9¹oØ ï ¹ Ú Ø z ¹oØ9Ø �'q

Ö ¹ Ü × ßnGLhb@�KFBZQA¸�q��NK�EVBZcHC*K�M7K�M'S"ß�K�cHEHGJM��lGJMYd9cVDFM=q�¸-BTj]k'BZM'hTB*hTDFCg\�K�cHGLPVDFM~PHGJdF�
MYG§¦�hoK�M'hTB�K�M'Sn\�DFGLPbPVDFMnK�\Y\YcVDT�2GJC*K�EHGLDFM=q � ¤�¼9¤�¢.£#¤�¢a¥V¼F© � ¥Z¢��#ª;¥b�Zz Ø �aÜ[�#¨ÛÜ�4 6 ï-Ü9v ¹ z
¹oØ9Ø �'q

Ö ¹ � × ßnGLhb@�KFBZQ�¸�q]�NK�EVBZcHC*K�MnK�M'SÂß�K�cHEHGJM���GJMYd9cVDFM=q�cbK�\YGLS�K�M'S�KFhThZkYcbK�EVB|PHEbK�EHGLPHEHG§�
hoK�Q�BTPHEHGJC*K�EVBTPlD�^�PHEbK�EHGLPHEHGLhoK�QmPHGJd9MYG§¦�hoK�M'hTBR^�DFclPVBTj]k'BZM'hTBOS'K�EbK�`�KFPVBRPbBoK�cVhV@'BTPoq
�s¡t�o¥XêYëi¼9¤�©'ê�í�¥V¼�¸,ê � ¥Z¢�ê|î � íRz Ø2¹ ¨ �K49Ú9ÙXïK�K49Ú9v2z ¹oØ9Ø �'q

Ö ¹ Ù × �¯GJQJQJG5K�C æOq;��BoK�cVPVDFM=qOÄ�Cg\YGJcHGLhoK�Q�PHEbK�EHGLPHEHGLhoK�Q�BTPHEHGJC*K�EVBTP�^aDFc|PVBTj]k'BZM'hTB�PHGJCgG§�
Q5K�cHGJE±t�PVhTDFcVBTP�qzô>êY���F©'ê�õ�¢;�F©'ê5z'Ú 6 42¨ 6-¹ ï-vI�'z ¹oØ9Ø v2q

Ö ¹ 4 × �¯GJQJQJG5K�C æiq���BoK�cVPVDFM=q���QLB#�2GJ`YQLB�PVBTj]k'BZM'hTB�PHGJCgGJQ5K�cHGJE±t¯PVBoK�cVhV@YGJMYd­e_GJEH@¯EH@'B
^aKFPVEbK9Ü�\YcVDFd9cbK�C \�KFhV²9K�d[B9qz�U�Z¤%�>�P¸�£R¢%ª[���F©L�H¥Z -©§¼F¡�õ_¢Á�F©ì�V«F¶9z ¹oØ9Ø9Ø q
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