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vwXK^9Z�kNvwZ*q�\eZ[R�Z[RTS]\_W(kKc7��kNvwS7^9Z(klhV\e^TXHkKvw\}cTjw�%Ã�X�j�Z�kDhV\_^|X�kKvw\}cTj¸R�k�yzS j�\ehV\_b}klW£j�\}c5S�v�Rukl\e^ujw�
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                                             Cysteine
  (C = Carbon, O = Oxygen, H = Hydrogen, N = Nitrogen, S = Sulfur)
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guXK^uc5S�c,��kl^uc�q�RT\}v R¡klWYSo\_^�c5\¾½,S]W[S7^9ZpklhV\e^TXxkKvw\}cTjw�,g9t�UuS7W�`aXNW[hV\e^TfVk�^5�uv�b_SDkDW�h�kDfK^TS]Z[\dv
W[SDj�XK^ukD^uvwSx���&Ã��&��S7n9UuS7W[\ehVS7^9Z7� 
�S�UTb}kKvwS�XK�|W�UTWYXKZYS7\_^�\_^�k�j�ZYW[XK^|f���kl^uc��¸hVSDkD^������	�
���
j�ZYW[XK^|f5��h�kDfK^TS]Z[\dv�¥uS]bdc,�uUTW[XDy9\dc5S�c�g9t�kVj��|UFS]W�vwXN^uc5�uvwZY\_^Tfxh�klfN^TS7Z7�pQ*RT\}j R�kKj�ZYRTS�Sw½$SDv�Z
Xl` klb_\efK^T\e^Tf�kVj�b_\efKR9Z&S7n|vwSDj[j�Xl`�Z[RTSoR9t|c5W[XNfKS7^s^9�uvwbeS7\	\_^sXN�TW�UTW[XNZ[S7\e^s\_^�ZYRTS�c5\eW[SDvwZY\_XN^�Xl`
Z[RTSph�kDfK^TS7ZY\dv¸¥uS]bdc,�KZYRTSpW[SDj�Z*kDW[S�kDb_\efK^TSDc�klf�kl\e^uj�Z(Z[RTS�¥uS7b}c,�
�pkKc5\eX�q�k7yzSDj����N©K©�Ã��p�K���K\e^
UT�Tb}j�S�`aXNW[hs�ukDW[SHZ[RTS7^¡klUTU|b_\_S�c2kD^ucsc5S7ZYSDvwZYXKW�jpklWYS�UTb}kKvwS�c2kDW[XN�T^ucsZ[RTS�UTWYXKZ[S]\_^�ZYX�c5S7ZYSDvwZ
k�W[SDj�XK^ukD^uvwSHj�\efK^ukDb�� � v]vwXKW�c5\_^Tf�kKj�c5\¾½$S7W[S7^9Z*WYSDj�XN^ukl^�vwSHj�\_fN^uklb}j�klWYS�c5S7ZYSDvwZ[S�c,�zhVXKbeSDvw�TbeSDj
vwXK^9Z�kD\_^T\e^TfpR5t|c5W[XNfKS7^�klZYXKh�j	v7kD^�guS*WYSDvwXNfK^T\e�7SDc�`aW[XNh ZYRTS7\eW�c5\dj�Z[\_^�vwZ[\eyzS�j�UFS�vwZ[WY�Th���klhx\_^TX
kKvw\}cTjw��j��TW[UTWY\dj�S��´����
°RukDZ�\dj�XD`*\e^5ZYS7W[S�j�Z�`aXNW&�ujw�	RTXDq(S7yzS7W7�u\dj&ZYRuklZ�kDZHk�U|bdkKv�Soq�RTS7W[SoZ�q(X
R5t|c5WYXKfKS]^s^5�uv�b_S7\�kDW[S�j�\eZ[�ukDZ[SDc�kKj&v�b_Xzj�SoZ[XNfKS7ZYRTS7W kKj����� ^Tf�j�ZYW[XKh�j���klguXK�TZ�Z�q*X�XKW Z[RTWYS7S
guXK^uc�beS7^TfKZYRuj ���,kD^uc�q�RTS7^�Z[RTS�j[kDhVUTb_S�\}j \eW[W�kNc5\dkDZ[SDcV\e^skVvwS]W[Z�kD\_^�q�k7tz�$k�v RukDW�kNvwZ[S7WY\dj�Z[\dv
Sw½$SDvwZpª5^|Xlq�^�kNj�Z[R|So^5�uv�b_SDkDW&¬�yzS]W[RukD�uj�S7WpSw½$SDvwZH����¬��*��\}j XNguj�S]W[yzSDc,� ��Z�\}j \e^sZ[RT\}j q�k�t
Z[RukDZ�q*S&¥u^ucVhVXNW[SpS7^9Z[W[\eSDj¢`aXNW�XK�TWpc9\dj�Z�kl^uv�S�h�klZ[WY\_n$�KZ[R|SDj�S�S7^9Z[WY\_SDj%vwXN^T^TSDvwZY\_^Tf�c9\´½$S7W[S]^5Z
c5\dkDfKXN^uklb	gTbeX9v ª|jw�£Q*RT\dj(��¬��I\_^9`aXKW[h�klZ[\eXK^	��kKj¸q(S7b_b$kNj*j�XNhVS�XKZYRTS7W(\_^5`aXNW[h�kDZ[\_XN^�`aWYXKhrZYRTS
�&Ã��°S7n5UuS7WY\_hVS]^5Z]�Kv7kD^�S7^uklg|b_S&�uj*ZYX�\}c5S7^9Z[\´`at�j�XKhVS Z�t9UT\}v7klb$j�R�klUuSDj*q�\_ZYRT\_^xZ[RTS&U|W[XKZYS7\_^C��%XKhVhxXK^TbetVj�S7S7^�j�R�klUuSDj&q�\_ZYRT\_^�UTW[XNZ[S7\e^uj�kDW[S��,��R|S7b_\}vwSDjw�uq�RT\}v R�klWYSoW[\efKR9Z���Rukl^uc9SDc�RTS7be\_n
j�RukDUuSDj�q�RTS7WYSVZ[RTS�klhV\e^TX�kKvw\}cTj�Ruk7yzS�q(XK�T^�c²kDW[XN�T^ucmSDkKv�RmXNZ[RTS7W]��XNW����¿j�RTS]S7Z�j���q�RTS7WYS
fKWYXK�TUuj&XD`(vwXK^�j�SDvw�|Z[\_yzSHkDhV\_^TXxkKv�\dcTj�W[�T^sU�klW�kDb_beS7b	Z[XVXNZ[RTS]W�j��uv�R�fNW[XN�TUujw��¼�S7So��\efK�TWYS - �
q�RT\dv�R�j�RTXDqpj*Z[RTS�h�kD\_^xj�Z[W�kl^uc�Xl`�ZYRTS�UTW[XNZ[S7\e^VhVXKbeSDvw�TbeSp��¹%Q�� �|��¹%Q��¸v�XK^9Z�kl\e^uj*XK^|b_t��	�
klhV\e^TXHkKvw\}cTj¸g|�TZ�kD^�kDb_UTR�k�RTS7be\_no\}j¢y9\dj�\_gTbeS��[�|Z[Z[\e^Tf�XN�TZ*ZYXoZ[RTSpb_S�`aZ¸XD`�ZYRTS�¥ufK�TWYSz�5q�R|\_b_S k
Z�q*Xoj�Z[W�kl^uc�����j�RTS7S7Z � ����j�RTS7S7Z�j¸Xl`aZYS7^�vwXN^5Z�kl\e^�¥uyzS&XNW*hVXNW[S j�\dc9S&g5txj�\}c5S�j�Z[W�kD^ucTj��(v7kl^�guS
j�S7S]^�kKj�k�beXK^TfobeXzXKU�\_^VZYRTS&guXKZYZ[XNh W[\efKR9Z*Xl`£Z[R|S�¥ufK�|W[Sz�%��¬��m\_^9`aXKW[h�klZ[\eXK^xklb}j�XoS7^ukDgTb_S�j
�uj�Z[X�c5S7ZYSDvwZpkoc5\}j��Tb¾¥$c5S�guXK^uc$�
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� Z&ZYRTS�S7^ucsXl`pkDb_b�ZYRT\dj&q(SoRuk7yzS�k2h�kDZ[W[\en�q�\_Z[R�ª9^TXDq�^IS7^9Z[WY\_SDj��BguXN^ucIb_S]^TfKZYRuj�kl^uc

��¬��±c9\dj�Z�kl^uv�SDj ���	kl^ucs�T^Tª9^TXDq�^�S7^5ZYW[\eSDj��d`aXKW&beXK^Tf�c5\}j�Z�kl^uvwS�j ��� 
�So^TS7SDc�ZYXV^TXDq ¥ubeb�\e^
Z[RTS �T^Tª9^TXDq�^2S]^5ZYW[\_S�j¸j�XoZ[RukDZ*ZYRTS&h�kDZ[W[\eno\dj(k�c5\}j�Z�kD^uvwS&h�klZ[WY\_noq�RT\}v RxvwXNW[W[S�j�UuXK^uc|j ZYXok
j�RukDUuS&\_^ �"!D��Q*R|S7W[SphV\_fNR5Z�guS�hxXKW[S�ZYRukl^�XK^|S�q�k�toZYXHc5X�ZYRT\dj��5j�\_^uv�S�Z[RTS7WYS�\dj�^TXNZ[RT\e^Tf�Z[X
j�ZYXKUsZ[R|SoUTW[XNZ[S7\e^$#uXNUTUT\_^|f�kDguXK�TZ�\_^¡j�XNb_�TZY\_XK^{�aZ[RTSoU|W[XKZYS7\_^�q*XN�Tbdc�guS�\e^�j�XNhVSHj�XKbe�TZ[\eXK^
c5�TWY\_^TfHZ[RTS �&Ã��²S]n5UuS7WY\_hVS7^9Z7�D�uj��uklbeb_toq�kDZ[S7W���� 
ISpq�\_bebuvwXK^9Z[S]^5Z%XK�|W�j�S]b_yzSDj�q�\eZ[Ro¥u^uc5\e^Tf
k�q�k7tVZ[X�jYklhVUTbeS&Z[R|S�j�S7Z�Xl`¸klb_b	UuX�j[j�\egTb_SHvwXN^5`aXKWYh�klZY\_XN^ujw�
°\_Z[R~Z[RTSDj�S��|^Tª5^|Xlq�^<c5\}j�Z�kl^uvwS�j�Z[R|S7W[SxklWYSVh�kl^9t�q�k7tTj�Z[X�U|W[X9vwS7S�c,��kD^ucmXK^TbetIXN^TS
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UuklZYRIq�\eb_b	guS�c5SDjYvwW[\eguSDc�RTS7WYSz�,kDb_ZYRTXK�TfNRI\eZ&q�\_beb	Ruk7yzS�h��uv�R2\e^�vwXKhxhVXK^�q�\_ZYRsvw�|W[W[S]^5ZYb_t
k7yKkD\_b}klgTbeS�j�Xl`aZ�q�kDW[S�UukNv ªNklfNSDjw�(Q*RTS�v RTXN\dvwS Xl`£RTXDq�Z[X�UTW[X9v�S7SDcV\dj*h�kD\_^Tbet�c5S7ZYS7W[hV\e^TSDcog5t
RTXDq�Z[\ehVSw�¿vwXK^�j��ThV\e^Tf�ZYRTSokDb_fNXKW[\eZ[RTh \dj�Z[XV\ehVUTb_S]h�S�^5Z%XN^�k�vwXNhVUT�TZYS7W7�9UuklWYZ[\}vw�TbdkDW[betVXK^
k�UTWYXKZ[S]\_^�hxXKb_S�vw�Tb_S q�\_Z[R�h�kl^9t�kDhV\_^TXxkKv�\dcTj��&Q	XVW[S7UuSDkDZ&q�RukDZ&RukKjpgFS]S7^�j[kD\dc�kDb_WYSDkKc5t��
q*SpRuk7yzS&kD^ 	 #$	�h�kDZ[W[\en,�Nq�RTS7W[S 	�\dj%Z[RTSp^5�|h�guS7W�Xl`£kDZ[XKh�j¢\e^�XN�TW*U|W[XKZYS7\_^C�§q�\eZ[R�h�kl^9t
�T^Tª9^TXDq�^�S7^9Z[WY\_SDj��TkD^uc�q*S�q*XN�TbdcVbe\_ªzS&ZYX�¥ubeb	\_^�Z[R|SDj�SHS7^5ZYW[\eSDj¸\e^sj���v R�koq�k7tVZ[R�klZpZ[RTS7WYS
\dj�k�j�RukDUuS�\_^%�"!pq�RT\}v R�vwXNW[W[S�j�UuXK^uc|j ZYX�\eZ7�
IS�q�\eb_b5¥uW�j�Z%h�kDªzS*j��TW[SpZ[R�klZ�S7yzS]W[tHÁ�#HÁ�kl^�c � #��oj��Tg5��h�klZYW[\en,�NkKvwWYXzjYj¸Z[R|Spc5\dkDfKXK^�klb
Xl`�XN�TW�h�klZYW[\en,�Dq�RT\dv�R�vwXNW[WYSDj�UuXK^�cTj*Z[X�k�h�kDZ[W[\en�XD`£c5\dj�Z�kl^�vwSDj¸guS7Z�q(S7S7^�S7yzS7W[t�j��Tg�j�S7Z(Xl`£Á
XKW �VyzS7WYZ[\dv�SDjw�9\djpk�c5\}j�Z�kl^uvwSHh�klZYW[\en,� 
ISHc5XxZ[RT\}j�j�\_^uvwS�q(S�ª9^TXDq�Z[RukDZ�\eZ�\}j�ko^TSDv�SDj[jYklW[t
vwXK^�c5\_ZY\_XK^�`aXKW&ZYRTS�`a�|b_b�h�klZYW[\_nxZ[X�gFS�kxc5\dj�Z�kl^�vwS�h�kDZ[WY\_n$����Z�\}j�kD^sSDkKj�t�S7n9S7W�v�\dj�Sp`aXKW&ZYRTS
W[SDkNc5S7WpZ[Xxv R|SDv ª�Z[R�klZpZ[RTWYS7S�b_S7^TfNZ[Rujpv7kD^2`aXKWYh Z[RTSHj�\}c5SDj�Xl`(koZ[WY\dkD^TfKbeS�\´`¢kl^�c2XK^|b_t�\´`¢klbeb
Z[RTWYS7SoZ[WY\dkD^TfKbeSo\_^TSD�z�ukDb_\_ZY\_SDj�RTXNbdc,�o�TXNW�kVZYS7Z[W�klRTSDc9W[XK^C��k��z�T\dv�ª�j�ªzS7Z�v R¡klb}j�X�j�RTXDqpj&Z[R�klZ
Z[RTSxZ[W[\}kl^TfNb_S�\_^TS��§�ukDb_\eZ�t�h���j�Z�RTXKb}c�`aXKWHZ[RTSxb_S7^TfNZ[Ruj�guS7Z�q*S7S7^�S7yzS7WYtsZ[WY\_UTbeS7Z&Xl` yzS7WYZ[\dv�SDj
��kDb_Z[R|XK�TfNR±\eZVc5XzS�j�^|XKZV^TS�vwSDj[jYklWY\_b_t~RTXKb}c²`aXKWVS7yzS]W[t{Z[RTWYS7S�XD`HZ[RTS¡j�\_n<b_S7^|fKZ[R�j ���(q�RT\dv�R
fK\eyzSDj�k�^TSDvwSDjYj[kDW[t~vwXK^uc9\_Z[\eXK^mZYRuklZoZYRTSVbeS7^TfKZYRuj¦`aXNW[h Z[RTS�j�\dc9SDj�XD` k�Z[S7ZYW�klR|SDc5W[XN^	� 
�S
j[k7q»`aWYXKh Z[R|S%� #��mh�klZYW[\enmfK\eyzS7^ºSDkDW[be\_S7W�\_^<Z[RTSsZYS7n5Z�Z[R�klZ�Z[RT\}j�\djo^TXNZ�k~j�����vw\_S]^5Z
vwXK^�c5\_ZY\_XK^�Z[X�guSVkDgTb_S�Z[X�vwXN^uj�ZYW[�uvwZHk�Z[S7ZYW�klR|SDc5W[XN^	�VQ*R|S�WYSDkKc5S]W�j�RTXK�|bdcmkDbdj�X�guSVSDkNj�\eb_t
UuS7W�j��ukKc5S�c ZYRuklZH\´`�Z�q(X2`�kNvwSDj�XD` k2ZYS7Z[W�klRTSDc9W[XK^ klW[Sxh�kKc5S�Z[X¡j�Z�k�tx�[XK\e^TSDcIg9t�kl^~SDc5fKS��
h�klª9\_^|f�ZYRT\dj(k�RT\_^|fKSz¨9Z[RTS7^xZ[RTS&S�c5fKS%�[XN\_^T\e^Tf�ZYRTS&hVXDy9\_^Tf�yzS7WYZ[\}vwSDj�XD`�ZYRTS&Z�q*X�`�kKvwSDj��Tv7kD^
guS�^|Xob_XK^|fKS7W�ZYRukl^�kovwS7WYZ�kD\_^�c5\}j�Z�kl^uvwS��Tkl^�c�^|X�j�RTXNW[Z[S]W�Z[RukD^�kov�S7W[Z�kl\_^�c5\dj�Z�kl^�vwSz�%Q*RTSDj�S
Z�q*X�S]n5ZYW[S7hVS�j�\eZ[�ukDZ[\_XN^uj�kDW[SxkKv�RT\_S]yzSDc�q�RTS7^mZYRTSxj�\_hxUTb_S7n�b_\eSDj #$kDZ�\_^~Z[RTS�UTbdkD^TSz�£kKj�\e^
Z[RTS�Z�q*XoWY\_fNR5Z���RukD^uc2ZYS7Z[W�klRTS�c5W�k�\e^���\_fK�|W[SHÁ5�
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\djHj[kl\}cmZ[X�j[kDZ[\}j¿`at�Z[RTSVZYS7Z[W�kl^TfN�TbdkDWo\_^TS��§�ukDb_\eZ�t�����kKj�\}v�Z[WY\_fNXK^TXNhVS7Z[WYtz����j�\_^|f�Z[R|SVbdk7qrXl`
vwXzj�\_^TS�jw�Tq�\_beb	fK\eyzS&Z[RTSx�BhVS�j[j�tu��`aXNW[h XD`%Z[R|\dj�\_^TSD�z�ukDb_\_Z�tz�£Q*RT\dj�\_^|SD�§��klb_\eZ�t�h��uj�Z(RTXKb}c�`aXKW
Z[RTS b_S7^TfNZ[RVXD`%kD^5t�Xl`�ZYRTS&SDc9fKSDj��5ªzS7S7U|\_^Tf�Z[R|S&XKZYRTS7W�SDc5fNSDj¸XD`	¥un9SDc�b_S]^TfKZYR	�%Q*RTS&ZYW[\dkD^TfKbeS
\_^TS��§�ukDb_\eZ[\_S�j�kD^ucIZ[S]Z[W�kD^TfK�|bdklWH\_^TS��§�ukDb_\eZ[\_S�jw�uZ[XKfNS7Z[R|S7W7��fK\_yzSo��j�^TSDv�SDj[jYklW[t¡kl^uc~j�����vw\_S]^5Z
vwXK^�c5\_ZY\_XK^�j¸`aXKWpZ[RTSHvwXN^uj�ZYW[�uvwZY\_XN^2XD`(k�Z[S]Z[W�kDRTSDc5WYXK^	�
Q*RTSmZ[WY\dkD^TfKbeS{kl^uc�ZYS7Z[W�kl^TfN�TbdkDWs\_^TSD�z�ukDb_\_ZY\_SDj�fK\_yzS��uj�^TS�vwSDj[jYklWYt°�TUTUuS7W�kl^�c beXDq*S7W

guXK�T^uc|jw�¸`aXNW�ZYRTS��T^Tª9^TXDq�^ºc9\dj�Z�kl^uv�S2S]^5ZYW[\_S�j�Xl` XK�|W�`a�Tbeb�c5\}j�Z�kl^uvwS�h�kDZ[WY\_n$�IQ*R|S2beXDq*S7W
guXK�T^uc|j�`aXNW*Z[R|S&�T^Tª9^TXDq�^�c5\}j�Z�kD^uvwSDj(klWYS�klb}j�XoUukDW[Z[betVc9S7Z[S7WYhV\_^|SDc�g9t�ZYRTS�`�kNvwZ*ZYRuklZ(Z[RTS7WYS
klWYS&b_XDq*S]W¸guXN�T^ucTj¸`aXNW*Z[R|S&c5\}j�Z�kl^uvwS gFS]Z�q(S7S7^xkl^9toZ�q*XokDZ[XNh�jw�9j�\e^uvwSpZ�q*XokDZ[XNh�j%v7kl^VXN^Tb_t
vwXKhxSVZ[X�q�\_ZYRT\_^·kIvwS]W[Z�kD\_^{hV\e^T\_ho�Th c5\dj�Z�kD^uvwS�guSw`aXNW[S�Z[R|S7\_Wo^9�uvwbeS7\*q(XK�Tb}c²W[S]UFS]b�SDkKv�R
XKZYRTS7W7� � ^��TUTUuS7W�guXN�T^uc�`aXNWoklbeb�\_^9Z[S]W�klZYXKhV\}v�c5\}j�Z�kl^uvwS�j�v]kl^{kDbdj�X�guS�RukNc,��g9t��[�uj�Z�^|XKZ
b_S7ZYZ[\e^Tf�Z[RTS�kDZ[XNh�j�guS�`�kDW[Z[R|S7WokDUuklWYZ�Z[R�kl^{Z[RTS�j�Z[WY�T^Tf�XK�TZobeS7^TfKZYRIXD`&ZYRTS�UTW[XNZ[S7\e^	���*t
vwXKh�gT\e^T\_^Tf�klbeb	Xl`£Z[RTSDj�S��TUTUuS7W kl^uc�b_XDq*S7W�guXN�T^ucTj `aXNW�SDkKv�R����������a��S]^5ZYW[tz�9\´`£q*S�W�kD^uc5XKhxb_t
fKS7^|S7W�kDZ[S k�h�kDZ[W[\en�q�RT\dv�RoRukKj%S7^9Z[W[\eSDj�guS7Z�q*S]S7^oZ[RTS�j�SpgFXN�T^ucTj��5ZYRTS�h�klZ[WY\_nH\dj�hVXKWYS*be\_ªzS7bet
Z[XpguS*kpc5\}j�Z�kD^uvwS%h�kDZ[W[\en�ZYRukl^Hq�\_ZYRTXK�TZ£kl^9t&guXK�|^ucTj*�a\´`|q*S%Ruk7yzS%kl^�kKv7v��TW�kDZ[S*guXN^uc§��b_S7^TfNZ[R
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`aXKW k�fK\eyzS7^�S7^5ZYW[tz�zZYRTS��TUTUuS7WpgFXN�T^uc�SD�§��klbdj*ZYRTS�b_XDq*S]W�gFXN�T^ucF���
IS%^TS7n9Z	Z[WYt�Z[X�¥u^uc&Z[RTS � ����� �����9c5\}j�Z�kl^uvwS(h�klZYW[\en�Z[XpXK�TW�W�kD^uc5XKhxb_t&fNS7^TS7W�klZ[S�c¦h�klZ[WY\_n$��*t	��vwbeXzj�S�j�Z�
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