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P	CXí	?BCdA#��CªLOA#T�e.v�U]?#��v�?BU]C�LXW�g��[ABN+CdAv

� NS?BW�v�g��BWzCªe.CXí	?BCdA���C�LXW�g��[ABN+CdAv9�9L[e��@C�ABCdUVLXv]CXT}�9g�v�m}v]mBCE��|}`�P��#L@�V�[LO�[C{	 J	G!�E�k¶ª^�mBCS��|}`�P@h
T)CdU�g��	CXTðLOWzg��@ApN+CdAvß�²L@eä?�e.CXT v]nìgYTCdA)v�g w�uðU]Cd�[g�n@A�e½nXw��[LOU�gYLXjBg�Wzg�v�u �9gzv]mBgzA v]mBC�vVLXU]�@C�v~e�CXí	?BCdA#��C
wµLON�g�W�u�¶ ��|}`�Pæ�#LXg�U��9gYe.C_LOWzg��@ApN+CdAvVeá��C�U]C}LXWYe�næ?#e.CcT¥v]n T)Cdv]C�U]N+gzABC+v]mpC�T)Cd�@U�CdC~nXwªmBn[N+n@Wzn@�@u
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           88               105                     1              16
           |                |                       |              |   
2hmb−final LDG−GKLV HLQKW−−−DG         7rsa−final −−−−−−KETAAAKFERQHM
                |    |     ||                              |  || ||
CRABPI     WENENKIH CTQTLLEGDG         EDN        −−−KPPQFTWAQWFETQHI
                  |         ||                           |           
2hmb−AMPS  LDGGKLVHLQKW−−−−DG         7rsa−AMPS  KETAAAKFERQHMDSSTAA
           

xbgz�@?BU�CæH@¨_��g ê!CdU�CdA#��CXeáj#Cdv��6CdCdAìv]mBC ¢#A#LXW���n[U]U�CX��v�e.CXí	?BCdA#��C~LXW�gz�@ABN+C�A)v�eáLOA�T v]mBn�e.C~�[CdABCdU�LOv�CXT
�9g�v�mì��|}`�P#¶ � n[U]U�CX��v�LXW�gz�@ABN+C�A)v�e���CdU�Cß�pU]nT)?#��CXT0ju}�)gye.?#LXW�g�A�e.�#CX��v�g�n@A�nOwMv�mBC�e�CXíR?pCdA#��CXe�LOA#T
�BU�CdW�gzN+g�A#LXU]u�N+nT)CdWye�¶

j#Cdv���CdC�A¥v�mBC~v�LOU��@Cdv�e�CXí	?BCdA#��Cce�LOA#T v�mBC~n[v]mBCdU�e.CcíR?BC�A#��CXeánXwá�ABnX�9A e�v]U�?#��v]?pU]Cæ¸µe.CdC_^bLXjBW�C HOº�¶
^�mBC�T)C�wµLX?BW�vE`���|}D[F@�}Nß?pvVLOv�g�n[A0N�LXv]U�g�³�LOA�T L~W�C�AB�@v�m¥gzA#T)Cd�#CdA�T)CdAvá�	LX�ì�©C�A#LOWzv.u nOwé�)¶ �~�6CdU]C
?#e�CXT�¶æP	v]U�?#��v�?BUVLXW9LOWzg��[ABN+CdAvVe�j#Cdv��6CdCdAæv�mBC+v]C�N+�BWYLXv]CSe�v]U]?���v]?BU�CXe,�6CdU]C��@CdABC�UVLOv�CXT0?#e�g�AB�}v�mBC~�
�BU�n@�@U�LON¥	 I)G3Hd�E�µ¶�^�mpCXe.CSLXW�g��[ABN+CdAvVe��6CdU]Cª?#e�CXT~v]n�Cd³BLXN+g�ApC�v]mBCSe�v]U�?#��v]?pUVLOW3�[LOU�gYLOv�g�n[A�LOvªLß�[g��	CdA
�#n	e�g�v]gzn@A_LOA#T�v]nSL@e�e.CXe�e�v]mpCá��n@U]U�CX��v�ABCXe]e�nOw�v�mBCªNß?pW�v]gz�BW�CMe�CXí	?BCdA#��CéLOW�gz�@ABN�CdA)v�¶
ï�gye.?#LXW=g�A#e��©Cc��v]gzn@A�nOw*v]mBC�g�ABgzv]gyLOW=��|}`²P�LXW�g��[ABN+CdAvVe;U�Cd�	CXLOWzCXTßv���n�U�Cd�@gzn@A#e9�9mBCdU�Cªv]mBC�LOWzg��[ABN+CdAv
�9L[e�T)?BjBgzn@?#e�¸ke.C�C�xbg��[?BU]CìHXºV¶ ö ABC0nXw�v�mBC}U]Cd�[g�n[A#e+gYe+g�A � KM���9`��ä¸�g�A#e�CdU]v�g�n[A LOv�U]CXe�gYT)?pC�I@�
�9mBgy��m+gye�ABn@v�e.C�CdA+g�A�v�mBC���|}`�PSLOWzg��@ApN+CdAv�ºVGLXA#T+v]mBCªn@v�mBCdU9gye�g�A�¼���� ¸Ïv]mpCªx;¼~¦�^9f�e�CXí	?BCdA#��C
¸ÏU�CXe.gyT)?BCXeSH@HVhVH�FRº�gyeáLOWzg��[ABCXTæg�A#��n@U]U�CX��v�W�u#ºV¶�^�mBC��9U]n@Ap�æLXW�g��[ABN+CdAvªg�A � KM���9`���U]CXe�?BW�v�e,gzAìsªI@¹
j#Cdg�Ap�+jB?BU�g�CXT�G#�9mBgy��m�e�CdCdN+CXT+CdWzCX��v�U]n	e�vVLXv]gY��LOW�WzußgzA)v�n@WzCdUVLXjBW�C	¶��kA}v]mBCS�dL[e.C�nOwM¼�����G©gzA#e.�#CX��v�g�n[A}nOw
v]mpC�LXW�g��[ABN+CdAv�e�?B�@�[CXe.v�CXT�L,j#Cdv]v�CdU6LOWzv]CdU�A#LOv�g��	C	¶*��n@v]m�LOWzg��[ABN+CdAvVeb�6CdU]C�L@T�è]?#e.v�CXTßN�LXA)?#LXW�Wzu	¶3^�mBC¢#A#LXW!LOW�gz�@ABN�CdA)v�e´w�n[U9LXW�WB�BU�n@v�Cdg�A#e�LX�@U]C�C��9gzv]mSv]mBn�e.CM�BU]nT)?���CXTßju�e�v]U]?���v]?BU�LOW!e.?p�©C�U]�#n	e�g�v]gzn@A+nXw=v�mBC
vVLXU]�[CdvªCd³)�#CdU�g�N+C�A)v�LOW3e.v�U]?#��v]?BU�CXe��9g�v]m�v]mpCßU�CXe.�#CX��v�g��	C��BU]gzN�LOU�u~v]C�N+�BWYLXv]CXe�¶áx3g��@?pU]C�Däe�mBnX�Me,v�mBC
U]Cce.?BWzvVe"nXw3v]mBCée.CXí	?BCdA#��C�LXW�g��[ABN+CdAvbw�n[U � KM���9`��;Lcw�v�CdU9��n[U]U�CX��v]gzn@AS?#e.gzAB�Se.v�U]?#��v]?BU�LOW�gzA)w�n@U�N�LOv�g�n[A=¶

P	gYT)Cé��m#LXg�A�U]C��BWYL[��CdN+CdAv�LXA#TäN+nTCdW��[CdABCdU�LOv]gzn@A

xBn@WzW�nX�9g�AB��v�mBC�e�CXí	?BCdA#��CéLOW�gz�@ABN�CdA)v�GBLXA~g�Apg�v]gyLOW!N+nT)CdW=�²L@e9�@CdABC�UVLOv�CXT+j)u�NS?BvVLXv]gzAB�áv�mBCªU]CXe�gYT)?BCce
nOw²v]mBCSv]C�N+�BWYLXv]C�e.v�U]?#��v]?BU�Cß�9gzv]m�v]mBC�mBgz�@mBCce.vªgYT)C�A)v�g�v�u�v]n�v]mBCSvVLXU]�[Cdv�e.CXí	?BCdA#��C	¶á^�mpgYe��9L[eáT)n[ABC
?#e�g�AB�SLáN+gzABg�N�?pN��#CdU�v]?BU�j#LOv�g�n[Aæ¸k|}`�º*v]CX�VmBABgyíR?BCMg�N��BW�CdNSCdA	v�CXTáj)uSv]mpC��BU]n[�@U�LON8|}��^3�"^9¼ ¸µK,¶
K9CXL@T©º�¶}^�mBC�|}`/N+C�v]mBnT���m�LOAB�[CXe�Lä�[g��	CdAìLXN+g�Apn~L[��gYT�v]n~v�mBC+v�LOU]�[CdvSLON�g�ABn�L@��gYT0�BU�CXe.C�U]�g�AB�
v]mpC�CXí	?Bgz�@LXW�CdAv<§�LXAB�@WzCXe�GpL@e�TCdv]CdU�N+g�ApCXT,juSLOA+CcíR?Bgz�[LOW�C�A#��C9vVLXjBW�C�GRj#Cdv��6CdCdASv]mBCMv���n�e�gYT)C��Vm#LOgzA#e�¶
^�mBC�§ LXAB�@WzCXe,Apn@vá�pU]CXe�CdA)vªgzAæv]mBCSN+nT)C�W�LXU]C���n@A�e.v]U�?#��v�CXT0?#e�g�AB�_L~e.v�LOA#TpLOUVTæWzg�jBU�LOU]u}j�L@e.CcT n[A
v]mpC,U�CXe.gyT)?BCªv�u)�#C	¶²����LOU]C�w�?BW=CdA�)gzU]n@ApN+CdAv�LXA#LOWzuBe�gYe9�9L[eo�#CdU�w�n@U]N�CXTßjuä�gYe�?#LOW=gzA#e.�#CX��v]g�n[A�nOw�v�mBC
g�Av]gyLOW3N+nT)CdW3?#e�g�AB�+gzA)v�CdUVL[��v]gz�	C���n@N+�p?Bv]CdUM�@U�LO�BmpgY�de�¶á�Ïw6U]CXe�gYT)?pC�� g�A�L+v�CdN+�BWyLOv]C�e�v]U]?���v]?BU�C��9L[e
�Vm#LOAB�[CXT0v�n}U]CXe�gYT)?BC�� g�A v]mBC+N�nT)CdWkG=v�mBCdAæv�mBC+CdA�)gzU]n[ABN+CdAvVeá¸�v]mBC���n[A)v�L@��v�g�AB��U]CXe�gYT)?BCce�G;v]mpCdg�U
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wrong rotamers  010 001 021210111021030 0001022011010000202 0202100110112010113 1020102100
rotamer        ssss soo osoqshshhhssshs hhhsssshshh****hhhq sqhsoooososshhsshss shhhihhshs
error main      110 000 000101000010011 1112122001104652101 1100001100000001110 0001111101
mainchain      oooo ooo ooohhhohhhhhhhh hhhhhhhhhhh****hhhh hhhhooooooohhhhhhhh hhhhhhhhhh

               1         10        20        30        40         50        6 0        70
               |         |         |         |         |         |         |          |
CRABPI         MPN FAGT−WKMRSSENFDELLKALGVNAMLRKVAVAAASKPHVEI RQDGDQFYIKTS TTVRTTEI NFKVGE
2hmb           VDA FLGT−WKLVDSKNFDDYMKSLGVGFATRQVA−−SMTKPTTI I EKNGDILTL KTHSTFKNTEI SFKLGV

1opa−A         TKDQ NGT−WEMESNENFEGYMKALDIDFATRKI A−−VRLTQTKII VQDGDNFKTKTNSTFRNYDLDFTVGV

1lie           CDA FVGT−WKLVSSENFDDYMKEVGVGFATRKVA−−GMAKPNMII SVNGDLVTI RSESTFKNTEI SFKLGV

2ifb           −−A FDGT−WKVDRNENYEKFMEKMGI NVVKRKLG−−AHDNLKLTI TQEGNKFTVKESSNFRNIDVVFELGV

1mdc           −−SY LGKVYSLVKQENFDGFLKSAGLSDDKIQAL−−VSDKPTQKMEANGDSYSNTSTGGGGAKTVSFKSGV

wrong rotamers 0011 10000 220 211010312 2112000002202001110 1121021102011000  1 0000010122
rotamer        shsh shshs hhs shsshss** *qsssshsh******hhso shhhssoshhhhqsss  s shhhhshssh
error main     1111 34522 000 011110224 5011110014365442110 1111111000111100  1 1100000001
mainchain      hhhh hhhhh hhh hhhhhoh** *hhhhhhhh******hhho hhhhhooohhhhhhhh  h hhhhhhhhhh

               71        80         90         100       1 10       120         130
               |         |          |         |         |          |           |  
CRABPI         G FEEETVDG−RKC−RSLPTWENENKIH CTQTLLEGDGPKTYWTRELANDELILT FGAD−−DVVCTRIYVRE
2hmb           E FDETTADD−RKV−KSIV TLDG−GKLVHLQKW−−−DGQETTLVRELIDGKLILT LTHG−−TAVCTRTYEKE

1opa−A         E FDEHTKGLDGRNVKTLVTWEG−NTLVCVQKG−−−EKENRGWKQWVEGDKLYLELTCG−−DQVCRQVFKKK

1lie           E FDEI TADD−RKV−KSII TLDG−GALVQVQKW−−−DGKSTTIK RKRDGDKLVVECVMK−−GVTSTRVYERA

2ifb           D FAYSLADG−TEL−TGTWTMEG−NKLVGKFKRVD−NGKELIAVREISGNELI QTYTYE−−GVEAKRI FKKE

1mdc           EFDD VIGAG−DSV−KSMYTVDG−NVVTHVVKG−−−DAGVATFKKEYNGDDLVVTITSSNWDGVARRYYKAA

   __ _ __      _____         __        _    _        ___   ___        

   ____ ___ _  ___            ____         _____  ________  __  _______

   ____ __   ______                     _    _         __    ______ _  

              _________                                                

             _                                          __

                ___           _                    __             _ _ _ 

                _____     _____          _   _     ________   _________ 

    _      ___  ___      _ _                _      ___          _______ 

           _       __                              ___       _____     
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xbgz�@?BU�CªD)¨�xbgzA#LOW´LOWzg��@ApN+CdAvVebnXw;v�mBC � KM���9`���v�LOU��@Cdv²e.CXí	?BCdA#��C�v�n�n@v]mpCdUMe.CXí	?BCdA���CXe;g�A+v�mBC�wµLXN+g�Wzu
v]m�LOv�m#Ld�	C��ABnX�9ASe.v�U]?#��v�?BU]Cce�¶;^�mpC¨¢#U�e.v;Wzg�ABC6g�A#TgY�dLXv]CXe=v]mBCML[�d��?BU�L@��u�nOw!v]mpC9�BU]CXTgY��v�CXT,U�n@vVLXN+CdU;ju
W�gye.v�g�AB��v]mBC�A?BNSj#CdU;nOw,§ LOAB�[W�CXe�v�m#LOv²T)Cd�gYLOv�CXTßN+n[U]CMv]m#LXA�¹@�E©�w�U]n[N v�mBC�Cd³�#CdU]gzN+CdAvVLXWBe�v]U]?���v]?BU�C
w�n@U�CXL[��m�U�CXe.gyT)?BC	¶*^�mBC�e.CX��n[A#T�W�g�ApC9gYebv�mBC�WzgYe�v;nOw´U]n@v�LON+C�U���mpn@gY��CXebv]m�LOv���CdU�C9?#e.CcT�v�ná�@C�ABCdUVLXv]C9v�mBC¢#A#LXWBN+nT)C�W£ª w�n[UbCcL@�Vm�U]CXe�gYT)?BC�G@v]mBC9U�n@v�LON+CdU3�9L[e�e.CdWzCX��v]CcTé?�e.g�Ap�,n[ABC9nOw´v]mBC�w�n[W�WznO�9gzAB��N+C�v]mBnTBe�¨3e
h´e.v�LOA#TBLXUVTªW�g�jpUVLOU�uO�Xg@h´�kA#e.gz�@mv �[íoh�¦�?�LOAvVLl�[n@U3j)uªe�CdW�Cc��v]gzAB�"w�U�n@N:L�v]CdN��BWYLXv]C�e�v]U]?���v]?BU�C	¨�mªh=DXmBNSjD�
n�h�H�n@�#Ldh���¶�^�mBC�v]mBgzUVT+W�gzABCªW�gye.vVe�v�mBC �U« T)Cd�gYLXv]gzn@A�j#Cdv���CdCdA�v�mBCáv�LOU]�[CdvMCd³)�#CdU�g�N+C�A)v�LOW#e�v]U]?���v]?BU�C
LOA�T~v]mBC�N+nT)CdW�¸µ�)¨9�dhVHQ����bH[¨ªH�h5D5����3¶d¶d¶�º�¶9^�mBCªw�n@?BU�v]m}W�gzABCªg�A#TgY�dLXv]CXe�v�mBCá�#LXU]CdAv�e.v]U�?#��v�?BU]Cªw�U]n@N
�9mBgy��mSv]mBCMN�LXg�AS�Vm#LOgzAß�²L@e"v�LO�	CdA´¨bn,h²H�n[�#Lch5���m�h�DOmBNSj=¶3��A¬ ·I® g�A�T)gY�dLXv]CXe3v]m#LXv�v]mpC�N�LXg�A���m�LOg�A
LOA�T°¯dn[USe.gYTCS��m#LXg�A��9L[e,�@C�ABCdUVLXv]CXT}?#e�g�AB��W�n	n[�æjB?BgzWYT)gzAB��v]CX�VmBABgyíR?pCXe�¶��kA�v]mBCSNS?BW�v�g��BWzCáe�CXí	?BCdA#��C
LOWzg��[ABN+CdAvdG#��n[A#e.C�U]�	CXT�U]CXe�gYT)?BCce�LXU]C�g�A�T)gY�dLXv]CXT�j)u�j#n@WyTëWzCdv]v�CdUVe�¶�xBn@U�CXL@�Vm}LXN+g�ABn�L@��gYTägzA�LOWzWbv�mBC
e.CcíR?BC�A#��CXe9LXW�g��[ABCXT�v]nSv]mBC�vVLOU��@Cdv�G©v�mBC �U« T)gYe�vVLOA���Cáj#Cdv���C�CdA�v]mBC�vVLOU��@CdvMCd³�#CdU]gzN+CdAvVLOW!e�v]U]?���v]?BU�C
LOA�T CcL@�Vm¥U�CdWYLXv]CXT e.v]U�?#��v�?BU]C�Lcw�v�CdU�e�v]U�?#��v]?pUVLOWMLXW�gz�@ABN+C�A)vªgYeá�[g��	CdA´¨+L}e.n[W�gyT Wzg�ABCS?BA#TCdU�v]mBC�n[ABC
W�C�v]v]C�UM��nT)CágzA#T)gy�dLOv�CXe�v]m#LXv�v�mBC �U« T)gYe�vVLOA���Cª�9L@eM�9g�v]mpg�A�H@¶ � ��áG!LßTn@v]v�CXTäWzg�ABCªgzA#T)gY��LOv]Cce�v]m#LXv�v�mBC
�U« T)gYe�vVLXA#��Cá�²L@e��9g�v�mBg�A_D)¶ �5��áG!LOA#T�LßjBWyLOAB��g�A#TgY�dLXv]CXe9v]m#LXv�v]mpC �U« TgYe.v�LOA#��Cá�9L[e��@U]CcLOv]C�U�v�m#LOA
D)¶ �5��
W�n��LOv]gzn@A#e�G=LOA�T0��n[A#e.C�U]�[LOv�g�n@A!º9nOw6U]Cce.gYT?BCS� LXA#TëU�CXe.gyT)?BCE�a��CdU�C���n[N+�#LXU]CXT�¶�^�mBC�U]?pW�CXe�?�e.CXT~v�n
��n[A#e.gyT)CdU9�BWyLO?#e�g�jBgzW�g�v�u��6CdU]Cª�#L[���g�AB��¸��9mBCdv�mBCdU9v]mpCdU]C��²L@e9v]n	n+NS?#�Vmßn[U9v]n	n+Wzg�v�v]W�C�e.��L@��C�W�C�w�v²Lcw�v]C�U
LOAuð��m�LOAB�[C@ºVG;wµLd�	n@UVLXjBW�C�LXA#T¥?BAwµLc�	n[UVLXjBW�C�CdWzCX��v]U�n	e�vVLOv�gY�+g�Av]C�UVL@��v]g�n[A#e+¸ÏmupT)U]n[�@CdAìj#n@A#Tg�AB�pG�e�LOWzv
jBU�gYT)�[CXe�º�nXw6e.gyT)C���m#LXg�A#e9LXA#TäN½LOg�A½��m#LXg�A=G#LXA#Täjp?BU]gyLOW=n@UMCd³�#n	e.?pU]CªnOw6L�U]Cce.gYT?BC	¶�^�mBCE��n@Al¢©T)CdA#��C
nOw�v]mBC�N+nT)CdW´LOvªL��@gz�	CdA��©n�e.gzv]g�n[A~�²L@e�U�LOv]CcT~í	?#LOWzg�vVLXv]gz�	CdW�u�?#e�g�AB�Sv]mpCXe.CE��U]gzv]CdU�gYL)¶6��Wzv]CdU�A#LOv�Cªe.gyT)C
�Vm#LOgzAäU�n@v�LON+CdU²��mpn@gY��CXe"�6CdU]C���n[A#e.gyT)CdU]CcT�w�n@UMU]Cd�[g�n[A#e�nOw�WznX�/��n[Al¢!T)C�A#��C	¶
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K9n@vVLXN+CdU |}�df�`;U � KM���9`�� ¼���� |}�df�`;U � K����9`"� ¼����
ö U]gz�@g�A
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H@HXJS�9g�v]mÅÄ�¯ÇÆ �[LOWz?BCXe�Apn@v�LOW�WznX��CXT+w�n@U�n[v]mBCdUMU]Cce.gYT?BCáv�u�©Cce�¶��kA � K����9`��6LOA#TæH�n@�#Ldh��áG!v]mBCdU�Cágye
LOA_��e.��LOU]v�LOv�CámBCdU�C	¶6^�mBCXe.CELOA#T�n@v�mBCdU�e.gYTCá�Vm#LXg�A#e�nXw�v]mBCE��n@U�CªnOw � KM���9`���LXU]CáN�n@U]Cée.g�N�g�WYLXU�v�n
H�n[�#Lch5��v�m#LOA�v�mBn	e�C,gzA�DOmpNßj=G	Cd�	C�Aßv�mBn@?B�[m~v�mBC�nX�	CdUVLXW�W!e.CcíR?BC�A#��C�gyT)CdAv]g�v�u�gYe9e.gz�@ABgj¢!�dLXA)v�W�u�W�nX�6CdUd¶



ÒBÓ�Ô~ÕBÖ[×�ÓdØ�Ó�ÙXÚ"Ó�ØkÛ HdD

P2

A5
R45 Y52

xbgz�@?BU�C��B¨ � n[U]U]C�WYLOv�CXT}�Vm#LOAB�[CXe,j#Cdv��6CdCdA}v]mpCS� v�CdU]N+gzA)?�e�LXA#Tëv�mBCSW�n	n@� LOU]n[?BA#T0U�CXe.gyT)?BCXeM�	�ch5F@D
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