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l�ZK[�Z��|�iK[�üªs�V_�ªV�x~|`t�[�y(X�[�V�s_�wYÃgjZ`t�dc�wÿ�[]s�ÿ�gjY�s�[]gjvQt�g�x~}j[�Z»� g�vp�ª[�Z(ÿ�Vet�V�iKV�X ù [�y [�v�vw[�s_� gjZ��wÿ�[�X�[�V�s_�wY�g�Z
gcn��ªs�gjiá[�»lªZ��wÿcYpt��`V��`[�X�d�Y~�#YptRtªÿ�g�(Z��wÿ�V_��t�g�x~}`[�Z»� [�v�vw[�s_��t s�g�n`xÃy6^j[][�����xÃV�YkZ�[�y6^�|��wÿ�[]V_^�Y�xkY~��|ágjv:�wÿ�[
t�g�x~}j[�Z»�{�ªgÀV�s_� V»t�V]s�g�i��`[_�wY~�wYï}`[�YkZ�ÿcY~^�Y~�ªgjX!�ªg(�wÿ�[�twn�^:tÛ�wX�V_�ª[�
q����`[�X�Y�iK[�Z»�ªV�xkx~|�d��wÿ�[][�v�vw[�s_� g�vQt�Y��+t�gjxï}`[�Ze��t�d��`ü��`[�Z»�ªV�Z�g�Z�[�d���ü��`[�Ze�ªV�Z�g�Z�[�d��`üÛiK[��wÿ»|�x�ü��`ü��`[�Z»�ªV�Z�gjx�d���ü
iK[_�wÿe|�x�ü���ü��`[�Ze�ªV�Z�g�x�d��`üÛiK[_�wÿe|�x��`[�Z»�ªV�Z�[]V�Z�y���üwiK[_�wÿ»|�x��`[�Z»�ªV�Z�[��KV»trtÛ��noycY�[�y(YkZáV�t�g�xkY�y»ý�m`VetQX�[�V�s��ªgjX �
! t�V�iKg`y�[�x�X�[�V�s_�wY�g�Z�dc�wÿ�[#" ! �%$hüQs�V_�ªV�xï|�°[�y��wX�V�ZÄt�V�s_|�x�V_�wYÃgjZ�^j[_�&�á[�[�Z(iK[��wÿ»|�x���X�g��`V�Z�g`V_�ª[]V�Z�y('�ü
��X�g��`V�Z�g�x�d�KVetRtÛ��noycY�[�y)�»lÛ�*�áV»tRtªÿ�g�(Z��wÿ�V_�{^`gc�wÿ ù [_�ªg�Z�[»t YkZcÿ�Y~^�Y~�ª[�y6�wÿ�[][�Z��|ciá[]V�s_�wY~}�Y~��|��6ÿ�[�X�[�V»t
�wÿ�[4�ª[�XÛ�wY�V�XÛ|áV�x�s�gjÿ�gjxpt V�Z�y��wÿ�[�ÿe|�ycX�gÄs�V�XÛ^`g�ZÄt ycY�y(Z�gc�+� ! x�s�gjÿ�gjx�YkZ�ÿcY~^�Y~�wY�g�ZKs�g�ZÄtw�ªV�Z»��t�d��-,ed
y�[_�ª[�Xªi(YkZ�[�yáY�Z���X�[»t�[�Z�s�[]g�v*�`ü��`[�Ze�ªV�Z�g�Z�[�d���ü��`[�Ze�ªV�Z�g�Z�[�dÄV�Z�y.��üÛiK[_�wÿe|cxÃü���ü��`[�Ze�ªV�Z�g�x�d`s�gjZ�v�YkX�iK[�y6�wÿ�[
iKV�X ù [�y(YkZcÿ�Y~^�Y~�ªg�XÛ|ás�ÿ�V�X�V�s_�ª[�X�g�v:�wÿ�[ ù [_�ªg�Z�[et�V�Z�yKV�ZáV_^:t�[�Z�s�[]g�v{YkZcÿ�Y~^�Yï�wY�gjZágjv/��üÛiK[��wÿ»|�x�ü���ü
�`[�Ze�ªV�Z�g�x&�
0Qÿ�[�iKg�x�[�s_n`xÃV�XQiKg`y�[�xkYkZ�m tw��noy»|��áV»t%�`[�X�vwgjXªiK[�yKgjZ��wÿcX�[�[�t�gjxï}`[�Ze��t�d��`ü��`[�Z»�ªV�Z�g�Z�[�d��`üÛiK[_�wÿe|�x�ü��`ü
�`[�Ze�ªV�Z�g�x`V�Z�y��`üÛiá[_�wÿ»|�x��`[�Ze�ªV�Z�[�elÛ��t�ÿ�g1�á[�yKV]s�x�[�V�XQYkZcÿ�Y~^�Yï�ªgjXÛ|á[�v�vw[�s��!vwg�X!�wÿ�[ ù [��ªgjZ�[]V�Z�y��wÿ�[
�ª[�XÛ�wYÃV�XÛ|áV�x�s�g�ÿ�g�x�dc^cn��#Z�g.[�v�vw[�s_�#vwg�X!�wÿ�[�ÿ»|�ycX�g`s�V�Xw^`g�Z)�32Àg.s�ÿ�V�Z�m`[�YkZK[�Z4��|�iK[]s�g�Zcvwg�X�iKV_�wYÃgjZ��áV»t
t�[�[�ZKy»n`X�YkZ�m(�wÿ�[�t�Y�i�n`x�V_�wY�g�ZÄt5�
0Qÿ�[�tÛ��noy»|6x�[�y��ªg(�wÿ�[]s�g�Z�s�xïn{t�Y�g�Z��wÿ�V�� �wÿ�[][�v�vw[�s_� g�v#V�y�y�[�yKgjXªm`V�ZcY�s]s�gji��`g�Z�[�Z»� gjZ6xkY��`V»t�[]s�V_�ªV�x~|4�e[�y
�wX�V�Z`t�V�s�|cxÃV_�wY�g�ZKs�gcn`x�y�^`[][��1��x�V�YkZ�[�y�^c|��wÿ�[]s�g�i��`[_�wY~�wYï}`[�YkZ�ÿcY~^�Y~�ªgjXw|Ks�ÿ�V�X�V�s��ª[�X�gjvQt�gjx~}j[�Z»��t#�ªg1�áV�X�yÄt
�wÿ�[�v�Y�XAtÛ�{^�Y�Z�ycYkZ�m twn�^:tw�wX�V_�ª[�iK[_�wÿe|�x���X�g6��YÃgjZ�V_�ª[�
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�#g�X�V�x�V�X�m`[�Zen`i�^`[�X�gjv#[�Z4��|�iK[»t�d`V�Z�y [et��`[�s�YÃV�xkx~|6vwgjXRt�gjiá[�xkY��`V»t�[»tRt�ÿ�g1�6YkZ�m twn�^:tw�ªV�Z»�wY�V�x`V�s_�wY~}�Y~��|(Y�Z
Z�[�V�X�x~|áV�Zcÿe|�ycX�g�n{trt�g�x~}`[�Ze��t�dc�wÿ�[4n{t�[]gjv#g�X�m`V�ZcYÃs�t�g�x~}`[�Ze��t�V»tQX�[�V�s_�wY�g�Z(iK[�ycY~n`i �`gut;t�[»t;t�[»t m�X�[�V_�
V�y»}jV�Z»�ªV�m`[et �40 ÿ�gut�[]V�y»}`V�Ze�ªV�m`[»tQY�Z�s�x~noy�[�t�gjxïn�^�YkxkYï��|Kg�v{ÿ»|�ycX�g���ÿ�gc^�Y�s�twn�^:tÛ�wX�V_�ª[»t�d�YkZ�s�X�[�V»t�[�y
�wÿ�[�X�iKg:tÛ�ªV_^�YkxkY~��|ágjv:�wÿ�[][�Z��|�iK[�dÄV�Z�yKV�t�ÿcY�vp�Qg�v:�wÿ�[4�wÿ�[�X�iKg`y»|�Z�V�i(YÃs][��»n`YkxkY~^�X�Y~n`i YkZ6vwV_}`gcn`X�gjv
tÛ|�Ze�wÿ�[»tªYpt�gc}`[�XQÿe|�ycX�gjx~|`tªYpt �40 ÿ�[][�Z��|ciáV_�wY�s]V�s_�wYï}�Y~��|6YkZKg�X�m`V�Z�Y�s�t�g�x~}`[�Z»��t!}jV�X�Y�[»trt�Ykm�Z�Ykv�Y�s�V�Ze�wx~|-�(Y~�wÿ
�wÿ�[�t�gjxï}`[�Ze� n{t�[�y�dc^cn��{n`Zcvwg�XÛ��n`Z�V��ª[�x~|6Y~�#Ypt�g�vp�ª[�Z(x�g�K[�X!�wÿ�V�Z(Y�Z��KV��ª[�XRt�g�x~n��wY�g�ZÄt5�0Qÿ�[�X�[�vwgjX�[�Y~�#Ypt
Yki��`g�XÛ�ªV�Ze�{�ªg iKV ù []V�m`g`g`y s�ÿ�g�Y�s�[]g�v t�gjxï}`[�Ze�+�Äz`[_}j[�X�V�x:tw��noycY�[»t%�`[�XªvwgjX�iá[�y(YkZ(xkY��»n`YÃy g�X�m`V�Z�Y�s�iK[�ycYÃV
ÿ�V�}`[4^`[�[�ZKy�[_}jg��ª[�y��ªg(�wÿ�[�X�g�x�[]g�v t�gjxï}`[�Ze� �wÿ�[�x�V»tw�Qy�[�s�V�y�[»t��+'�ü�����dc^cn���tÛ�wYkx�xc�wÿ�[�X�[�Y�tQZ�gKm`[�Z�[�X�V�x
n`Z�y�[�XAtÛ�ªV�Z�ycYkZcm.g�v:�wÿ�[�t�g�x~}j[�Z»� [�v�vw[�s���tRt�[�[�Z)�40 ÿ�[�tÛn`m�m`[»tw�ª[�yKgjX�Y�m�YkZÄt�g�vQt�g�x~}`[�Z»� [�v�vw[�s_��t s�V�Z�^j[
ycY~}�Y�y�[�y(YkZ»�ªg(�wÿcX�[�[�iKV�YkZKs�V_�ª[�m`g�X�Y�[»t��
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�wÿ�[et�[ �`V�X�V�iK[_�ª[�XAt vwgjX�V�t �`[�s�Ykv�Y�s�X�[�V�s_�wY�g�Z)�40Qÿ�[�tÛn`m�m`[etÛ�wY�g�Z(ÿ�Vet!^`[�[�Z(YkZ»}j[»tÛ�wY�m`V_�ª[�yÀt�[_}j[�X�V�x
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t�g�x~}j[�Z»�*�6Ykxkx`V�v�vw[�s�� �wÿ�[�t�g�x~n�^�Y�xkY~��|áV�Z�yKy�[»t�gjx~}jV_�wY�g�ZKg�v twn�^:tw�wX�V_�ª[»t�d6��X�g`y»nos_��t�dÄV�Z�yK[�Z��|�iK[�d
x�[�V�ycYkZcm(�ªgÀV]s�ÿ�V�Z�m`[�yKs�gji6iKgjZá[��»n`YkxkY~^�X�Y�V�vwg�X�V�xkx��`V�Xw�wY�s�Y��`V�Ze��t��`[�s�YÃ[»t �40 ÿ�Ypt �6Ykxkx`s�ÿ�V�Zcm`[4�wÿ�[
V����`V�X�[�Z»��tÛn�^otÛ�wX�V��ª[ ��X�[�vw[�X�[�Z�s�[]g�v:�wÿ�[][�Z4��|�iK[��(Yï�wÿ�gcn��Qs�ÿ�V�Z�m�YkZcm(�wÿ�[�Y�Z»�wX�YkZ`t�Y�s ��X�g6�`[�Xw�wY�[»t
g�vu�wÿ�[�X�[�V�s��wY�gjZ �Äz`g�x~n�^�Y�xkY~��|á[�v�vw[�s_��t�V�X�[]gjvp�ª[�ZK[�����X�[»tAt�[�yKV»t�V�X�[�xÃV_�wY�g�Z�^`[_�&�á[�[�Zá[�Z��|�iK[
V�s_�wYï}�Y~��|áV�Z�y(x�g�m�LIg�v:�wÿ�[�t�gjx~}j[�Z»�G�5���+�
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s�g�Z�s�g�i(Y~�ªV�Z»� s�ÿ�V�Zcm`[»tQY�ZÀtÛn�^otÛ�wX�V_�ª[]V�Z�y���X�g`y»nos_��t�g�x~n�^�Ykx�Y~��|��6Y~�wÿÀt�gjxï}`[�Ze�ªdÄV�Z�y��wÿ�[]s�g�X�X�[�s��wY�gjZ6vwgjX
tÛnos�ÿKs�ÿ�V�Zcm`[»tQY�tQvwV�XQv�X�g�i tÛ�wX�V�Ykm�ÿ»�wvwg�X��áV�X�y)�40 ÿ�[»t�[�xkY�i(Y~�ªV_�wY�g�ZÄt s�V�Z�^j[]g�}j[�X�s�g�iK[4n{t�Y�Zcm.V�t�g�xkY�y»ýþm`V»t
X�[�V�s_�ªgjX5�»l�ZáV�t�g�xkY�y»ý�m`VetQX�[�V�s��ªgjXQY~�#Ypt��`gut;t�Y~^�x�[4�ªgÀs�g�Z»�wX�gjx�d`V�Z�yáY�Z�y�[��`[�Z�y�[�Z»�wxï|KV�y	�wn{tÛ�ªdc�wÿ�[
�wÿ�[�X�iKg`y»|cZ�V�i(Y�s]V�s_�wY~}�Yï�wY�[»t�g�vQtÛn�^:tw�wX�V_�ª[»t V�Z�y(Z�g�Z�üwX�[�V�s_�ªV�Z»��t�V�X�g�n`Z�y6�wÿ�[][�Z��|ciá[�dut�gá�wÿ�V_� V�t�YkZ�m�x�[
X�[�V�s_�wY�g�Z��`V�X�V�iá[_�ª[�X�s�V�Z�^`[]s�ÿ�V�Zcm`[�y��6Y~�wÿ�gcn�� V�v�vw[�s_�wY�Zcm.V�Z»|ágc�wÿ�[�XAt � '�
�ü�'��#� �40 ÿen{t�d�(ÿ�[�Z�n{tªYkZcm.V
t�g�x~}j[�Z»��ýþm`V»tQX�[�V�s_�ªgjX�dÄV�x�xc�wÿ�[�X�iágÄy»|�Z�V�i(Y�s]V�s_�wYï}�Y~�wY�[et �(Y�xkxc^`[]s�g�ZÄtw�ªV�Z»� y»n`X�Y�Zcm.V�X�[�V�s��wY�gjZ�dÄV�Z�y��wÿ�[�X�[
�6Ykxkxc^`[�Z�gÀ[�v�vw[�s_��tQX�[�xÃV_�ª[�y��ªgÀs�ÿ�V�Zcm`[etQYkZÀtwn�^:tÛ�wX�V_�ª[�t�g�x~n�^�Y�xkY~��| �

l�Z��wÿ�YptRtw��noy»|�d�á[][_}`V�xïnoV_�ª[�yÀt�g�x~}`[�Z»� s�g�i��`[_�wY~�wY~}j[�YkZcÿ�Y~^�Yï�wY�gjZáV»t�V�ZK[ ����x�V�Z�V_�wY�g�ZKg�v t�gjxï}`[�Ze�Q[�v�vw[�s_��t �
q����`[�X�Y�iK[�Z»�ªV�x`y�V_�ªV�v�X�g�i V�t�g�xkY�y»ý�m`VetQX�[�V�s��ªgjX�d`V»t;tÛn`X�YkZ�m(�wÿ�[]V_^ot�[�Z�s�[]gjvQt�gjx~}j[�Z»� [�v�vw[�s_��t�d�KVet
s�g�i�^�Y�Z�[�y��6Y~�wÿ(iKg�x�[�s_n`xÃV�XQiKg`y�[�xkYkZ�m tw��noycY�[»t�dÄV�Z�y." ! �%$hüQs�V��ªV�x~|4�e[�y��wX�V�Z`t�V�s�|cxÃV_�wY�g�Z�^`[_�&�á[�[�Z
iK[_�wÿe|�x���X�g6�`V�Z�g`V_�ª[]V�Z�y '�ü���X�g6�`V�Z�gjx�áV»t!n{t�[�yKV»t�V�iKg`y�[�x:tw|Ätw�ª[�i �40 ÿ�[�tÛ��noy»|6YkZ�s�x~noy�[�yÀt�Y�� gjX�m`V�ZcY�s
t�g�x~}j[�Z»��t>= �`ü��`[�Z»�ªV�Z�g�Z�[�d���ü��`[�Ze�ªV�Z�g�Z�[�d��`üÛiK[��wÿ»|�x�ü��`ü��`[�Z»�ªV�Z�gjx�d���üÛiK[��wÿ»|�x�ü���ü��`[�Z»�ªV�Z�gjx�d��`ü
iK[_�wÿe|�x��`[�Z»�ªV�Z�[]V�Z�y���üwiK[_�wÿ»|�x��`[�Z»�ªV�Z�[7F�gjv{X�gcn`m�ÿcxï|��wÿ�[�t�V�iK[�iágjx�[�s_n`x�V�XRtªY��e[�dc^cn��*�6Y~�wÿKycYkv�vw[�X�[�Z»�
vpn`Z�s��wY�gjZ�V�x�m�X�gcn��:t �
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"RÿcYkX�V���|�iK[4��� =Ûx~|�g���ÿcYkxkY �e[�y(xkY��`V»t�[�v�X�g�i ¥r�����`�����K���o�Ã�����°���p��� ��|4�`[�$�F �áV»t�V�m�Ykvp�#v�X�g�i fhgÄs�ÿ�[
l�Z�y»n{tÛ�wX�Y�['=ALQ[�Z��^j[�X�m`d`\�[�XªiKV�Z»|�F � ! xkx:twn�^:tÛ�wX�V_�ª[»t �á[�X�[]g�v:�wÿ�[�ÿcY�m�ÿ�[»tw� �cn`XªY~��| = @#@%$ i(YkZcY�i�n`i�F �
"Rÿ�[�i6Y�s�V�xpt/�K[�X�[]ycX�Y�[�y���X�Y�g�X!�ªgán{t�[�*'�ü L#X�g6�`V�Z�g�x�KV»t ycX�Y�[�y�^c|6X�[�v�xïn���YkZ�m �6Y~�wÿ(iáV�m�Z�[»tªY~n`i V�Z�y6�wÿ�[�Z
ycYptw�wYkxkx�[�y)��UW[��wÿ»|�x���X�g��`V�Z�g`V_�ª[��áV»t ycX�Y�[�y	�6Y~�wÿ#2.V � "�&(' V�Z�yKycYptw�wYkxkx�[�y(v�X�g�i L � &*) �0Qÿ�[]ycX�YÃ[�y
t�g�x~}j[�Z»��t �á[�X�[�tw�ªgjX�[�y�n`Z�y�[�X�V�Xªm`gjZKV��wiKgut ��ÿ�[�X�[]V�Z�yKgc}`[�XQiKg�x�[�s�n`x�V�XRt�YÃ[_}`[»t5�

+ �%"�,%-/.10���,��2,43�!�� .1�%"���,���0�,���"�,�!5����"�67.�.1,%-80

qrZ��|�iK[]V�yÄt�gjX �c�wY�gjZ-�KV»t��`[�X�vwg�X�iK[�yKg�Z»�ªg "Rÿ�X�gjiágut�gjXÛ^L !:9 ��U "µz`d�iK[»tªÿ �#C�ü���C = ! s�Y�y
9 V»t�ÿ�[�y �(Y~U [_�wÿ»|�x "Rÿ�x�gjX�g z�Ykx�V�Z�[7F>= L#X�g�x�V_^jgÄdc�{X�V�Z�s�[7F�Vet�y�[»t�s�X�Y~^`[�yáY�ZKV ��X�[_}�Y�g�n{t/�Kg�X ù � '7;#�&^c|
n{t�Y�Zcm �#C(i(m.gjv{x~|�g���ÿcYkxkY �e[�yK[�Z��|ciá[ ��X�[��`V�X�V��wY�gjZ	�`[�X �(mÀg�vQt�g�xkY�yÀtÛn����`g�XÛ��"RÿcX�g�iKg:t�g�XÛ^*�

=<�.1�>-��5������0���!?"8��0�67.�3@,%-1"8,�!��5��A�B��%"�����05��! �@"8�#"

0Qÿ�[4^�YÃgjX�[�V�s_�ªg�X!n{t�[�y(YkZ��wÿ�YptRtw��noy»|(Ypt y�[»t�s�XªY~^`[�y(YkZ	��X�[_}�YÃg�n{t%�cn�^�xkY�s�V��wY�gjZ`t�� '�
�d�'���� � ! ��|��YÃs�V�x
[��1�`[�X�YkiK[�Z»�*�KVetQXÛn`ZKV_�C;#C�D+"4d�6Y~�wÿKV_^jg�n�� '�
�i(m.gjv#V�yÄt�gjXw^`[�yK[�Z4��|�iK[�d%'4i6mÀg�v#V�yÄt�g�XÛ^j[�yK[�Z��|�iK[
��X�[��`V�X�V_�wY�g�ZKs�g�X�X�[»t �`gjZ�ycYkZcm(�ªg 
FE`m.gjv{x~|�g���ÿcYkxkY �e[�y(xkY��`V»t�[�40 ÿ�[4�ªg��ªV�x�v�xÃg1� �`V»tAtªYkZcm(�wÿcX�g�n`m�ÿ��wÿ�[
X�[�V�s_�ªgjX �áV»tRt�[_� V_� '
i(iKg�x�i(YkZ%G�a`m�Y~}�Y�Zcm.V4}`g�x~n`iK[_�wXªY�s�v�x�g� g�v ����� 
�i�� i(YkZHG�a���I6Z�y�[�X!�wÿ�[»t�[
s�g�Z�ycY~�wYÃgjZ`t�d�x�[»tAt#�wÿ�V�Z��EC%$3g�v:�wÿ�[�twn�^:tÛ�wX�V_�ª[»t �á[�X�[]s�g�Z»}j[�XÛ�ª[�y��ªg.��X�gÄy»nos���t�V�xkx�g�6YkZcm(�wÿ�[
V»t;tÛn`i��c�wY�g�Z��wÿ�V_�#YkZcY~�wYÃV�x�X�V_�ª[»t =�[�����X�[»tAt�[�y(YkZ�EÄiágjx�[et�gjv*��X�g`y»nos_�#vwg�X�iK[�y��`[�XQi(Y�Z»n��ª[]V�Z�y �`[�XQi(m.gjv
[�Z4��|�iKV_�wY�s ��X�[3�`V�X�V_�wY�g�Z1F �á[�X�[�iá[�V»tÛn`X�[�yKV�Z�y��wÿ�V��!Y�ZcÿcYï^�Y~�wY�g�Z�^�|��wÿ�[ ��X�gÄy»nos���t�s�gcn`x�y�^`[�Z�[�m�x�[�s_�ª[�y)�
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0Qÿ�[4}`V3�`g�n`X%��ÿ�V»t�[�x�[�V_}�YkZ�m(�wÿ�[4^�YÃgjX�[�V�s_�ªg�X �KV»trt�V�i���xÃ[�y�n{t�YkZ�mÀV'C)� � 
�i�� x�g`g6�.g�ZKV�t�Y �`ü �áV_|�}`V�x~}j[
=��6V�x�s�g#FQiKV�Y�Z»�ªV�YkZ�[�yKV_� '�
�C�D "#�`zÄV�i���x�[»t �á[�X�[]V�n��ªgjiKV��wY�s�V�xkxï|(YkZ ��[�s_�ª[�yáY�Z��wÿ�[�t ��xkY~�#YkZ	��[�s_�ªg�X�gjv#V�m`V»t
s�ÿ�X�gjiáV_�ªgjm�X�V���ÿ = ! m�YkxÃ[�Z»�#iKg`y�[�x �)��@#C 2 F�[��»n`Y����`[�y��6Y~�wÿKV�v�x�V�iá[�Y�gjZ�Y��eV_�wYÃgjZKy�[��ª[�s_�ªg�X>= �{l �FQvwgjX
y�[_�ª[�s��wY�gjZágjv#V�xkx���X�gÄy»nos_��t5�°� gjX!�wÿ�[][����`[�XªYkiK[�Ze��tQYkZ���X�[et�[�Z�s�[]gjv*�`ü��`[�Z»�ªV�Z�gjZ�[�d ��ü �`[�Z»�ªV�Z�gjZ�[�d ��ü
iK[_�wÿe|�x��`[�Z»�ªV�Z�[�d��`üÛiK[_�wÿe|�x�ü��`ü��`[�Ze�ªV�Z�g�x`V�Z�y���üwiK[_�wÿ»|�x�ü ��ü��`[�Z»�ªV�Z�g�x�d��wÿ�[]s�g�x~n`i(Z�n{t�[�y��KV»t V�Z�&�� C '
=�����i � C)� ��Ki(i Y&�ïy)� � C)� 
FE`i v�Ykxki �wÿ�Y�s ù Z�[etAt�d�"RÿcX�g�i��`V�s ù d��{X�V�Z�s�[/F �°� gjX!�wÿ�[][����`[�XªYkiK[�Ze��tQYkZ
��X�[»t�[�Z�s�[]gjv*�`üÛiK[��wÿ»|�x��`[�Ze�ªV�Z�[�d`V �-$ '7;#C '¨s�g�x~n`i(Z��áV»t!n{t�[�y =��#C(i � C)� ��Ki(i Y&�ïy)� � C)� � 
 E`i
v�Ykxki �wÿ�Y�s ù Z�[»tAt�d�� 9 z`s�Y�[�Ze�wYkv�Y�s7F5�»l�ZáV�xkx`s�V»t�[»t!�wÿ�[�t���xkY~�#X�V��wY�g �áV»t#'/@ �%�&' �0Qÿ�[�YkZ ��[�s_�ªg�X�V�Z�y6�wÿ�[
y�[_�ª[�s��ªgjX �á[�X�[ ù [��c� V_�/���EC�D+"�V�Z�y�� 
�C�D "ÓX�[»t��`[�s_�wY~}`[�x~| ��2KY~�wX�g�m`[�Z��áV»t!n{t�[�yKV»t�V]s�V�XªX�Y�[�XQm`V»t/�(Y~�wÿáV
v�x�g� X�V��ª[]gjv ' �&'
i�� i(YkZ%G�a`YkZ��wÿ�[]s�gjxïn`i(Z)����|�ycX�g�m`[�ZKV�Z�yKV�YkX �á[�X�[�twn�����xkY�[�y��ªgá�wÿ�[4�{l �TV_��� 
(V�Z�y
� 
�C(i�� i(YkZ G�a d�X�[»t �`[�s_�wY~}j[�x~| �
�#g�X!�wÿ�['�»noV�Ze�wYkv�Y�s�V��wY�gjZágjv{iK[_�wÿ�V�Z�g�x�d���X�g��`V�Z�g�x�d�iK[_�wÿ»|�x���X�g��`V�Z�gÄV_�ª[]V�Z�y���X�g��c|cx���X�g6��Y�g�Z�V��ª[�djY�Z��wÿ�[
��X�[»t�[�Z�s�[]gjv*�`ü��`[�Ze�ªV�Z�g�Z�[]V�Z�y.��ü��`[�Ze�ªV�Z�g�Z�[�dc�wÿ�[�Y�ZcY~�wY�V�x`s�gjxïn`i(Z��ª[�i��`[�X�V_��n`X�[��áV»t �EC�D+"��40Qÿ�[
�ª[�i��`[�X�V_��n`X�[��áV»t ù [��c� V_� �EC�D+"�y»n`X�Y�Zcm.�Ki(YkZ»n��ª[et�V�Z�y��wÿ�[�Z(YkZ�s�X�[�V»t�[�y��ªg � 
HD+" n{tªYkZcm.V�X�V_�ª[]g�v
C)� 
HD "Ói(YkZHG�a����#g�X!�wÿ�['�»noV�Ze�wYkv�Y�s�V_�wYÃgjZKg�v:�wÿ�[�twn�^:tÛ�wX�V_�ª[»t�V�Z�y���X�gÄy»nos���t�d�YkZ��wÿ�[ ��X�[»t�[�Z�s�[]g�v ��ü
iK[_�wÿe|�x��`[�Z»�ªV�Z�[�dc�wÿ�[]s�g�x~n`i(Z��ª[�i��`[�X�V���n`X�[��KVetQÿ�[�xÃy V�� �EC�D+" vwg�X%�Ki(YkZ�d��wÿ�[�Z���X�g�m�X�V�i(iá[�y��ªg
YkZ�s�X�[�V»t�[]V_� C)�&'7D "#�äi(YkZ%G�a��ªg �%'7D+"����#g�X!�wÿ�['�»noV�Ze�wYkv�Y�s�V��wY�gjZágjv:�wÿ�[�twn�^:tw�wX�V_�ª[»t�V�Z�y���X�g`y»nos_��t�d�YkZ��wÿ�[
��X�[»t�[�Z�s�[]gjv*�`üÛiK[��wÿ»|�x��`[�Ze�ªV�Z�[�dc�wÿ�[]s�gjx~n`i6Z��ª[�i��`[�X�V_��n`X�[��áV»tQÿ�[�x�yKV_� �#C�D "ÓvwgjX#'
i(YkZ�d��wÿ�[�Z
��X�g�m�X�V�i(iá[�y��ªg YkZ�s�X�[�V»t�[]V_� '7D "#�äi(YkZHG�aj�ªgF;���D+"#����noV�Z»�wYï�ªV_�wY~}`[]y�V��ªV��K[�X�[]g�^��ªV�YkZ�[�y V�vp�ª[�X
YkZe�ª[�m�X�V_�wY�g�ZKg�ZKV�Z ! \]lÛ�Qq�2 0 ���#@ �Àt�[�X�YÃ[»tQl�l�lQY�Z»�ª[�m�X�V��ªgjX � ! ZK[����ª[�X�Z�V�x:tÛ�ªV�Z�y�V�X�y(iK[_�wÿ�gÄy��áV»t!n{t�[�y
vwg�X!�wÿ�[]s�V�xÃs_n`x�V_�wY�g�ZÄt5�
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! xkx�iKg`y�[�xkY�Zcm��KVet�y�gjZ�[]gjZáV(zÄ\]lQvpno[�x:tw�ªV_�wY�g�Z =Az�YkxkY�s�gjZK\]X�V���ÿ�Y�s»tQlªZ�s7F!n{tªYkZcm(�wÿ�[(zc|e^c|�x ;)� CB� '/@#�
�`V�s ù V�m`['=�0 XªY��`gut l�Z�s7F5�°�#g�X!�wÿ�[�iágjx�[�s_n`x�V�X�y»|�Z�V�i(Y�s»tRtªYki�n`x�V��wY�gjZ`t�dc�wÿ�[4�6g�xkxkiKV�Z ! xkx ! �ªg�i � �EC�d��%'/�
vwg�X�s�[�v�Y�[�xÃy	�áV»t!n{t�[�y)� ! s�XÛ|`tÛ�ªV�x:tw�wXÛnos_��n`X�[]g�v:�wÿ�[][�i��c��|á[�Z4��|�iK[�d1L �-$ s�g`y�[ '30 " ! � ���E� �áV»t
X�[_�wXªY�[_}`[�yáv�X�gji f "]z$1y�V_�ªV4^jV�Z ù � ���#�ªdÄV�Z�y���X�[��`V�X�[�yávwg�XQvpn`XÛ�wÿ�[�XQiKg`y�[�xkYkZ�mÀVet%��X�[_}�Y�g�n{tªx~|
y�[»t�s�X�Y~^j[�yB� � �E� �

�#g�X�[�V�s�ÿ.t�g�x~}`[�Ze�ªdÄV�t�gjxï}`[�Ze�!iágjx�[�s_n`x�[��áV»tQiKV�ZenoV�xkx~|6iKg`y�[�xkx�[�yáY�Z»�ªgá�wÿ�[]V�s_�wY~}j[�t�Y~�ª[�Y�ZKV
s�g�Zcvwg�X�iKV_�wYÃgjZ�n��wY�xkY���YkZ�m.V_}`V�Y�x�V_^�xÃ[�ÿ»|�ycX�g�m`[�Z�^`g�Z�ycY�Zcm.�`gut;t�Y~^�YkxkY~�wYÃ[»t �40 ÿ�[�iKV�ZenoV�xkx~|6vwg�n`Z�y��`gutªY~�wY�g�Z
�áV»t�g��c�wYki(Y��e[�y6^�|KV�t�[�X�Y�[et�gjvQtªÿ�g�XÛ� y»|cZ�V�i(Y�setRt�Yki�n`x�V_�wY�g�ZÄt�V�Z�yK[�Z�[�X�mc|(i6YkZcYki6Y��eV_�wY�g�ZÄt ?cvwg�xkx�g�á[�y�^c|
V�ZK[�Z�[�X�mc|6i(YkZ�Yki(Y��°V_�wY�g�ZKgjv)�6ÿ�g�x�[�tÛ�wXwnos_��n`X�[���{YkZ�V�xkx~|áV]y»|�Z�V�i(YÃs»tRt�Y�i�n`x�V_�wY�g�Z =�'3�#C��:t F �KV»t X�V�ZKg�Z
�wÿ�[��6ÿ�g�x�[�tw�wXÛnos_��n`X�[�d:tÛ�ªV�XÛ�wYkZcm��6Y~�wÿKV#�#C��:t �áV�X�iKü�n�����ÿ�V»t�[4�0Qÿ�[]y»|�Z�V�i(Y�s»tRtªYki�n`x�V��wY�gjZ-�KV»t
t�V�i���x�[�yK[_}j[�XÛ|	� 
�C �:t�djm�Yï}�YkZ�m �EC#CÀtªZ�V��:tªÿ�gc�¦tw�wXÛnos_��n`X�[et]g�v:�wÿ�[][�Z4��|�iK[�ü<t�gjx~}j[�Z»� s�g�i���x�[ �*�40 ÿ�[
�6ÿ�g�x�[ ��X�g`s�[�y»n`X�[��áV»t!�wÿ�[�Z(YkZ�y�[��`[�Z�y�[�Z»�wx~|6X�[��`[�V��ª[�y(v�X�gji �wÿ�[�t�g�x~}`[�Z»� y�gÄs ù YkZcm.��ÿ�Vet�[�d�m�Y~}�Y�Zcm.V
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E MPr E-PrE-Pr M E PPrE-Pr P
E E

MPr methyl propanoate, M methanol, P propanol, PPr propyl propanoate, E enzyme,  
‘•’denotes noncovalent bond, ‘-‘ denotes covalent bond. 
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