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Differential DNA methylation across environments has no 
effect on gene expression in the eastern oyster
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�;ѴѴ� 7o1�l;m|;7� 0�� 1olr-u-|b�;� |u-mv1ubr|olb1v� v|�7b;v� Ő�Ѵ�-u;��
;|�-Ѵĺķ�ƑƏƐƓĸ�	;�b-vv;�ş��;ѴѴ�ķ�ƑƏƐѵőĺ���]uo�bm]�m�l0;u�o=�v|�7b;v�
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b]�u;�Ɛĸ�"buo���;|�-Ѵĺķ�ƑƏƑƐőĺ���u�-rruo-1_� bm�|_bv�v|�7��
-ѴѴo�;7��v� |o� |;v|� |_;�rѴ-v|b1b|��o=�	���l;|_�Ѵ-|bom�-m7� b|v�-vvo-
1b-|bom��b|_�1_-m];v�bm�];m;�;�ru;vvbom�bm�u;vromv;�|o��-ub-|bom�bm�
|_;� -0bo|b1� ;m�buoml;m|ĺ�&vbm]�l;-v�u;l;m|v� o=�l;|_�Ѵ-|bom� -m7�
];m;�;�ru;vvbom�l-7;�bm�]bѴѴ�|bvv�;ķ��;�t�-m|b=b;7��-ub-|bom�bm�	���
l;|_�Ѵ-|bom�0;|�;;m�o�|rѴ-m|� vb|;vķ��-ub-|bom� bm�	���l;|_�Ѵ-|bom�
-lom]�=-lbѴb;v�-m7�|_;�-vvo1b-|bom�0;|�;;m�	���l;|_�Ѵ-|bom�-m7�
];m;�;�ru;vvbomĺ�$_bv�-rruo-1_�-ѴѴo�v��v�|o�bm�;v|b]-|;�|_;�];m;|b1�
�;uv�v� ;m�buoml;m|-Ѵ� 7ub�;uv� o=� 	���l;|_�Ѵ-|bom� -m7� -vvo1b-|;7�
1_-m];v� bm�];m;�;�ru;vvbomĺ�);�-Ѵvo� bm�;v|b]-|;7� |_;�l;|_�Ѵ-|bom�
_bv|ou�� o=� bm7b�b7�-Ѵ� ];m;v� 0�� l;-v�ubm]� |_;� 7bv|ub0�|bom� o=� �r��
o0v;u�;7ņ;�r;1|;7�u-|bov� Ő�r���ņ�ő�-1uovv�|_;�];mol;ĺ�$_;��r��
�ņ��u-|bo��bѴѴ�7;1u;-v;�bm�_b]_Ѵ��l;|_�Ѵ-|;7�];m;v�o�;u�;�oѴ�|bom-u��
|bl;�0;1-�v;�l;|_�Ѵ-|bom�bv�l�|-];mb1�-m7��bѴѴ�Ѵ;-7�|o�-m�bm1u;-v;�bm�
�Ŋ�$�|u-mvb|bom�l�|-|bomvķ�7;1u;-vbm]�|_;��r���ņ��u-|bo�Ő�o�Ѵom7u;�
;|�-Ѵĺķ�ƐƖƕѶőĺ

��u�v|�7��ruo�b7;v�-�=bm;Ŋ�v1-Ѵ;7�;�-lbm-|bom�o=�|_;�fobm|�;==;1|v�
o=�];mo|�r;�-m7�;m�buoml;m|�om�l;|_�Ѵ-|bom�-m7�];m;�;�ru;vvbom�
bm� -� l-ubm;� bm�;u|;0u-|;� u;-u;7� bm� |�o� 1ollom� ]-u7;m� ;m�buom-
l;m|vķ�-m7�o�u�u;v�Ѵ|v�v�]];v|�|_-|�|_;�l;|_�Ѵol;�bv�v_-r;7�lou;�
v|uom]Ѵ��0��];mo|�r;�|_-m�0��|_;�;m�buoml;m|ĺ�);�o0v;u�;7�omѴ��
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-��;-h�1omm;1|bom�0;|�;;m�;m�buoml;m|-ѴѴ�� bm7�1;7�l;|_�Ѵ-|bom�
-m7�];m;�;�ru;vvbomķ�v�]];v|bm]�|_-|�1_-m];v�|o�|_;�l;|_�Ѵol;�7o�
mo|�rѴ-��-m� blrou|-m|�uoѴ;� bm�7bu;1|bm]�;m�buoml;m|-ѴѴ��u;vromvb�;�
];m;�;�ru;vvbom�bm�o�v|;uvĺ

ƑՊ |Պ��$�!���"���	���$��	"

�m��-��ƑƏƐѵķ�-7�Ѵ|�o�v|;uv�C. virginica��;u;�1oѴѴ;1|;7�0��7u;7]bm]�
=uol�"bv|;u��-h;ķ����ŐƑƖ»ƐƓனƔƕப�ķ�ƖƏ»ƔƔனƐѵப�)ķ��	)
�v-Ѵ|�-|;u�
1oѴѴ;1|bm]�r;ulb|�ŲƐƖƏƓőĺ�$_;v;�o�v|;uv��;u;�|u-mvrou|;7�|o�|_;�
�o�bvb-m-�	;r-u|l;m|�o=�)bѴ7Ѵb=;�-m7�
bv_;ub;v��b1_-;Ѵ��ĺ�(obvbm�
��v|;u��-|1_;u��bm��u-m7��vѴ;ķ����ŐƑƖŦƐƓனƑƏĺƒப�ķ�ƖƏŦƏƏனƐƐĺƑப)ő�
-m7� rѴ-1;7� bm|o� o==Ŋ�0o||ol� l;v_� 1-];v� =ou� Ѵom]Ŋ�|;ul� -11Ѵbl--
|bomĺ��m��1|o0;u�ƑƏƐѵķ�-=|;u�ѵ�lom|_v�o=�-11Ѵbl-|bomķ�|_;�o�v|;uv�
�;u;� vr-�m;7� -|� |_;� ��(� o�v|;u� _-|1_;u�� �vbm]� |_u;;� l-Ѵ;v�
-m7� |�o� =;l-Ѵ;vĺ� ��v|;u� vr-|� �;u;� u;-u;7� bm� -m� �r�;ѴѴbm]� v�v-
|;lķ� bm7b�b7�-ѴѴ�� |-]];7� -m7� o�|rѴ-m|;7� bm� om;� o=� |_u;;� -7f�v|-
-0Ѵ;�Ѵom]Ŋ�Ѵbm;�l;v_�0-]v�-|�0o|_�|_;��u-m7��vѴ;��-|1_;u��=-ul�-m7�
m;-u� |_;� �o�bvb-m-� &mb�;uvb|b;v� �-ubm;� �omvou|b�l� Ő�&����ő�
ŐƑƖŦƐƔனƐƑĺѵப�ķ� ƖƏŦƒƖனƓƔĺƖப)ő� om� ƑƏ� 
;0u�-u�� ƑƏƐƕĺ� �;1-�v;�
Ѵ-u�-;� =uol�-ѴѴ� vb�� =-lbѴb;v��;u;� 1ol0bm;7� =ou� 1�Ѵ|�ubm]ķ� r-u;m|-
-];� -vvb]ml;m|v��;u;� �mhmo�m� -|� |_;� |bl;� o=� o�|rѴ-m|ķ� -m7� -v�
v�1_� =-lbѴb;v��;u;��m;t�-ѴѴ�� o�|rѴ-m|;7�0;|�;;m� vb|;vĺ���v|;uv�
�b|_bm�;-1_�0-]��;u;�lomb|ou;7�=ou�lou|-Ѵb|��-m7�1Ѵ;-m;7�o=�;rb-
0bom|v� -rruo�bl-|;Ѵ�� ;�;u�� ƒ� lom|_v� o�;u� -� ƐƓŊ�lom|_� r;ubo7ĺ�

�m�ƑƓ��rubѴ�ƑƏƐѶķ�-=|;u�ƐƓ�lom|_v�-|� |_;�|�o�o�|rѴ-m|�vb|;vķ�ƓƏ�
bm7b�b7�-Ѵv��;u;�_-r_-�-u7Ѵ��1_ov;m�=uol�;-1_�vb|;ĺ�"_;ѴѴ�_;b]_|�
o=�;-1_� bm7b�b7�-Ѵ��-v�l;-v�u;7� =uol�v_;ѴѴ� �l0o� |o�7bv|-Ѵ� ;7];�
�vbm]� -� 7b]b|-Ѵ� 1-ѴѴbr;u� Ő��"� �ooѴ-m|� �uoo=� �-Ѵbr;uvķ� �b|��o|o�
�ourou-|bomőĺ� �rruo�bl-|;Ѵ�� Ɛ� 1l2� rb;1;� o=� ]bѴѴ� |bvv�;��-v� v-l-
rѴ;7� bm� |_;� =b;Ѵ7� =uol�;-1_� bm7b�b7�-Ѵ� -m7�ru;v;u�;7��b|_� ;b|_;u�
�m�b|uo];m�!��Ѵ-|;u�Ő];m;�;�ru;vvbomő�ou�ƖƔѷ�;|_-moѴ�Ő	���l;|_-
�Ѵ-|bomőĺ�$_;�u;l-bmbm]��_oѴ;�-mbl-Ѵ��-v�rѴ-1;7�bm�-�ru;Ŋ��;b]_;7�
ƔƏ�lѴ�|;v|�|�0;�-m7��v;7�|o�l;-v�u;��;|�l;-|��;b]_|�-m7�P. mari-
nus�bm=;1|bom�bm|;mvb|b;vĺ��o�-rruo�-Ѵ�=ou�=uol�-m�bmv|b|�|bom-Ѵ�-mb-
l-Ѵ�;|_b1v�1ollb||;;��-v�u;t�bu;7�=ou�|_bv�u;v;-u1_ĺ

ƑĺƐՊ |Պ�;m;�;�ru;vvbom

$o|-Ѵ�!����-v�;�|u-1|;7��vbm]�-��ĺ,ĺ�ĺ�ĺ®�$o|-Ѵ�!����b|���Ő�l;]-�
���Ŋ�$��� �m1ĺő� =oѴѴo�bm]� |_;�l-m�=-1|�u;uŝv� bmv|u�1|bomvĺ�$_;��b;Ѵ7�
-m7�t�-m|b|���;u;�bmb|b-ѴѴ��-vv;vv;7��vbm]�-��-mo	uor�ƑƏƏƏ�vr;1-
|uor_o|ol;|;uĺ� $o|-Ѵ� !��� ;�|u-1|;7� =uol� |_;� ѶƏ� bm7b�b7�-Ѵv� �-v�
v;m|�|o�|_;�&mb�;uvb|��o=�$;�-v�-|���v|bmŝv��;molb1�";t�;m1bm]�-m7�
�m-Ѵ�vbv�
-1bѴb|���_;u;�!���t�-Ѵb|��1om|uoѴ��-v�1om=bul;7��vbm]�-�
ƑƐƏƏ��]bѴ;m|��bo-m-Ѵ��;u�om�-���h-u�o|;�$o|-Ѵ�!����-mo�1_br�-m7�
Ѵb0u-ub;v��;u;�ruo7�1;7��vbm]�|_;�$-]Ŋ�";t�;m1bm]�-rruo-1_�Ő�;�;u�
;|�-Ѵĺķ�ƑƏƐƐőĺ�$_;�u;v�Ѵ|bm]�ѶƏ�Ѵb0u-ub;v��;u;�v;t�;m1;7�om�|�o�Ѵ-m;v�
o=�-m��ѴѴ�lbm-��b";t�ƑƔƏƏ�rѴ-|=oulķ��b|_�ƐƏƏ�0-v;�r-bu�vbm]Ѵ;Ŋ�;m7�
u;-7vĺ


 ��&!� �ƐՊ�m�buoml;m|-Ѵ�7-|-�=ou�o�|rѴ-m|�vb|;vĹ��o�bvb-m-�	;r-u|l;m|�o=�)bѴ7Ѵb=;�-m7�
bv_;ub;v��b1_-;Ѵ��ĺ�(obvbm���v|;u��-|1_;u��=-ul�
bm��u-m7��vѴ;ķ����ŐƑƖŦƐƓனƑƏĺƒப�ķ�ƖƏŦƏƏனƐƐĺƑப)ő�-m7��o�bvb-m-�&mb�;uvb|b;v��-ubm;��omvou|b�l�Ő�&����ő�ŐƑƖŦƐƔனƐƑĺѵப�ķ�ƖƏŦƒƖனƓƔĺƖப)őķ�
�v;7�=ou�ƐƓŊ�lom|_�o�|rѴ-m|�o=�ѶƏ�o�v|;uv�=uol�vb��=�ѴѴŊ�vb0�=-lbѴb;v��v;7�|o�l;-v�u;�;==;1|v�o=�];mo|�r;�-m7�;m�buoml;m|-Ѵ�1om7b|bomv�om�
];m;�;�ru;vvbom�-m7�];mol;Ŋ��b7;�l;|_�Ѵ-|bom�r-||;umvĺ��_;mo|�rb1�7-|-�Ővb�;ķ��;b]_|�-m7�bm=;1|bom��b|_�Perkinsus marinuső�-u;�v_o�m�=ou�
|_;�|bl;�o=�1oѴѴ;1|bom�
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";t�;m1bm]� u;-7v� �;u;� |ubll;7� o=� -7-r|;u� v;t�;m1;v� �vbm]�
$ubllol-|b1�Ő�;uvbom�ƏĺƒƖĸ��oѴ];u�;|�-Ѵĺķ�ƑƏƐƓő�-m7�0-v;�r-buv��b|_�
t�-Ѵb|�� v1ou;v� 0;Ѵo�� ƒƏ� �;u;� u;lo�;7� Ő"buo��� ;|� -Ѵĺķ� ƑƏƑƐőĺ� $_;�
|ubll;7� u;-7v��;u;�l-rr;7� |o� |_;�C. virginica� u;=;u;m1;�];mol;�
Ő�ॕl;�Ŋ��_b-uubķ�)-uu;mķ�;|�-Ѵĺķ�ƑƏƐƔő��b|_�hmo�m�_-rѴo|b]v�u;lo�;7�
�vbm]�|_;�vbm]Ѵ;�r-vv�or|bom�=ou�"$�!�!��Ŋ�v;t�-Ѵb]m;u�Ő�;uvbom�ƑĺѵĺƏ-ĸ�
	o0bm�;|�-Ѵĺķ�ƑƏƐƒőĺ�!;-7v��;u;�l-rr;7�|o�];m;�=;-|�u;v��b|_�|_;�
or|bomv� ŐŊ�Ŋ�t�-m|�o7;� �;m;�o�m|v� Ŋ�Ŋ�o�|
bѴ|;u"1ou;�bm��;u�u;-7�
ƏĺƔƏ� Ŋ�Ŋ�o�|
bѴ|;u�-|1_�lbm��;u�u;-7�ƏĺƔƏő� vr;1b=b;7� |o�-7f�v|� =ou�
roѴ�Ŋ���|-bѴ�1om|-lbm-|bomĺ���1o�m|�l-|ub���-v�];m;u-|;7�=uol�|_;�
!;-7v�;u�;m;ĺo�|ĺ|-0�o�|r�|�=uol�"$�!ĺ

ƑĺƑՊ |Պ�vvb]mbm]�];mo|�r;v�=uol�!��v;t�u;-7v

�;mo|�r;v� =ou� ;-1_� bm7b�b7�-Ѵ��;u;� 1-ѴѴ;7� =uol� |_;�!��v;t�7-|-�
�vbm]�-m]v7�Ő�;uvbom�ƏĺƖƒƐő�|o�ruo7�1;�-m�b7;m|b|�Ŋ�0�Ŋ�v|-|;�Ő��"ő�l--
|ub��|_-|��v;v�ruo0-0bѴbv|b1��m1;u|-bm|��|o�uo0�v|Ѵ��];mo|�r;�bm7b�b7-
�-Ѵv�=uol�v;t�;m1bm]�u;-7v��b|_��-ub-0Ѵ;�ou�Ѵo��7;r|_v�o=�1o�;u-];�
Ő�oum;Ѵb�vv;m�;|�-Ѵĺķ�ƑƏƐƓőĺ�$_;�=bѴ|;uv��v;7�=ou�-vvb]mbm]���"�v1ou;v�
bm1Ѵ�7;7�u;lo�bm]�vb|;v��b|_�-ѴѴ;Ѵ;� =u;t�;m1�� Ѵo�;u� |_-m�ƏĺƏƔķ� u;-
t�bubm]� -�lbmbl�l� u;-7�l-rrbm]� t�-Ѵb|�� v1ou;� o=� ƒƏķ� -�lbmbl�l�
0-v;�l-rrbm]�t�-Ѵb|��-0o�;�ƑƏķ�-m7�u;lo�bm]�"��v��b|_�-�p- value 
>Ƒ;Ŋ�ѵĺ�$_;v;�=bѴ|;uv�-ѴѴo��=ou�_b]_�v|ubm];m1��-m7�-Ѵb]m��b|_�ru;�b-
o�vѴ��r�0Ѵbv_;7��ouh�|_-|�_-v��v;7����"	�|o�-vv;vv�];mo|�r;v�bm�
�bѴ7�ror�Ѵ-|bomv�Ő"|�ul�;|�-Ѵĺķ�ƑƏƑƏőĺ��;mo|�r;�1Ѵ�v|;uv��;u;�b7;m|b-
=b;7�0��rѴo||bm]�|_;�=buv|�|�o�-�;v�=uol�-�7bv|-m1;Ŋ�0-v;7�u;7�m7-m1��
-m-Ѵ�vbv��b|_�|_;�1-rv1-Ѵ;�=�m1|bom�bm�|_;�!�ruo]u-l��;]-m�Ő�;uvbom�
ƑĺƔŊ�ѵőĺ

ƑĺƒՊ |Պ�;|_�Ѵ-|bom

);�t�-m|b=b;7��-ub-|bom� bm�l;|_�Ѵ-|bom��b-� u;7�1;7�u;ru;v;m|-|bom�
0bv�Ѵ=b|;�v;t�;m1bm]� Ő(-m���ur�;|�-Ѵĺķ�ƑƏƐѵő��_b1_�1ov|Ŋ�;==;1|b�;Ѵ��
ruo�b7;v�Ѵo1�vŊ�vr;1b=b1�l;|_�Ѵ-|bom�v|-|;v�-1uovv�-�Ѵ-u];�ruorou|bom�
o=� |_;�];mol;� Ő	b�om�ş��-|�ķ�ƑƏƑƐĸ�$ub]]�;|�-Ѵĺķ�ƑƏƑƐőĺ�	����-v�
;�|u-1|;7��vbm]� |_;��������ĺ,ĺ�ĺ�ĺ�$bvv�;�	����b|� Ő	ƒƒƖѵŊ�ƏƐĸ�
�l;]-�0boŊ�|;hő��b|_�-�Ƒ�lbm�!�-v;���7b];v|bom�|o�u;lo�;�1oŊ�r�ub=b;7�
!��ĺ�	���r�ub|���-v�-vv;vv;7�0-v;7�om�ƑѵƏņƑѶƏ�-m7�ƑѵƏņƑƒƏ�u--
|bov��vbm]�-�m-mo7uor�vr;1|uor_o|ol;|;u� Ő�	ƐƏƏƏĸ�$_;ulo=bv_;u�
"1b;m|b=b1őĺ� $_;� ru;v;m1;� o=� _b]_�loѴ;1�Ѵ-u��;b]_|�	����-v� 1om-
=bul;7��vbm]�-�ƐĺƔѷ�-]-uov;�];Ѵķ�-m7�	���1om1;m|u-|bom��-v��;ub=b;7�
�vbm]�-� �0b|�ƒĺƏ�
Ѵ�ouol;|ub1�7v	����!�-vv-��hb|� Ő ƒƑѶƔƏĸ��b=;�
$;1_moѴo]b;vőĺ�$_;�;rb��"� Ѵb0u-u��ru;r-u-|bom� =oѴѴo�;7�ru;�bo�vѴ��
r�0Ѵbv_;7�l;|_o7v�Ő�o_mvom�ş��;ѴѴ�ķ�ƑƏƑƏĸ�(-m���ur�;|�-Ѵĺķ�ƑƏƐѵőĺ�
�ub;=Ѵ�ķ�-� |o|-Ѵ�o=�ƔƏƏ�m]�o=�r�ub=b;7�];molb1�	����-v�7o�0Ѵ;�7b-
];v|;7��vbm]�|_;�|�o�=u;t�;m|�1�||;u�;m��l;v��v;��-m7��vb��Ő���Ŋ�
!ƏƐƑƕ�� -m7� ���Ŋ�!ƏƔƑѵ�ĸ� (-m� ��ur� ;|� -Ѵĺķ� ƑƏƐѵőĺ� 	b];v|;7� 	���
�-v� Ѵb]-|;7� |o� 1�v|ol� �Ŋ��oh;7� l;|_�Ѵ-|;7� v;t�;m1bm]� -7-r|;uv�
�vbm]� -� $Ɠ�	��� Ѵb]-v;� Ő�ƖƏƏƏ"ĸ��;���m]Ѵ-m7��boѴ-0vő��b|_� -77b-
|bom-Ѵ�u�$��|o�;mv�u;�Ѵb]-|bom�o=�1�v|ol�-7-r|;uv�Ő�Ѵ;mm�;|�-Ѵĺķ�ƑƏƐƖőĺ�
$_;�-7-r|;u�Ѵb]-|;7�	����-v�0bv�Ѵ=b|;�1om�;u|;7�bm�-�ƖѵŊ��;ѴѴ�rѴ-|;�

�vbm]�|_;�,�lo�!;v;-u1_��,�	����;|_�Ѵ-|bomŊ��b]_|mbm]�hb|�Ő	ƔƏƒƐĸ�
,�lo�!;v;-u1_ő��b|_�-�ƐƔ�lbm��Ŋ�7;v�Ѵr_om-|bom�v|;rĺ�$_bv�0bv�Ѵ=b|;�
1om�;u|;7� 	��� �-v� |-]];7� -m7� -lrѴb=b;7� �b|_� �ѴѴ�lbm-� -7-r|-
;uv� �vbm]� Ɛѵ� 1�1Ѵ;v� o=� ��!ĺ��lrѴb=b;7� Ѵb0u-ub;v��;u;� vb�;� v;Ѵ;1|;7�
|o�ƒƏƏŋ�ѵƏƏ�0-v;�r-buv�Ő0rő��vbm]�|_;�,�lo�!;v;-u1_�";Ѵ;1|Ŋ��Ŋ�"b�;�
	���1Ѵ;-m�ş��om1;m|u-|ou�Ő	ƓƏѶƏĸ�,�lo�!;v;-u1_őĺ�"b�;�v;Ѵ;1|bom�
�-v�1om=bul;7��vbm]� |_;��]bѴ;m|��bo-m-Ѵ��;u�	���_b]_�v;mvb|b�b|��
1_br� ŐƔƏѵƕŊ�ƓѵƑѵĸ��]bѴ;m|�$;1_moѴo]b;vőĺ��b0u-ub;v��;u;�rooѴ;7�-m7�
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$_;� ;rb��"� v;t�;m1bm]� u;-7v� �;u;� -7-r|;u� |ubll;7� -m7�
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o7v��b|_��r��=;-|�u;v�1oѴѴ;1|;7�=uol�|_;�0bvl-uh�1o�;u-];�=bѴ;v�
blrou|;7� -m7� -m-Ѵ�v;7� �vbm]� |_;� !� ruo]u-l��;|_�Ѵ�b|� Ő�ĺƐĺƑĺƓő�
Ő�h-Ѵbm�;|�-Ѵĺķ�ƑƏƐƑőĺ�$_;�=buv|�-rruo-1_�=o1�v;7�om��r��l;|_�Ѵ--
|bom��vbm]�-�momŊ�o�;uѴ-rrbm]�|bѴ;7��bm7o��-rruo-1_��b|_�-�|bѴ;�vb�;�
o=� ƐƏƏƏ� 0r� ŐƐh0ő� -m7� -� v|;r� vb�;� o=� Ɛh0ĺ� $_;� Ɛh0� u;]bomv� �;u;�
=bѴ|;u;7��vbm]�|_;�=bѴ|;u���o�;u-];�1oll-m7�|o�u;t�bu;�1o�;u-];�
]u;-|;u�|_-m�ƐƏ��bm�-|�Ѵ;-v|�ƐƏ�bm7b�b7�-Ѵvĺ�$_;v;�|bѴ;v��;u;�|;v|;7�
=ou�7b==;u;m|b-Ѵ�l;|_�Ѵ-|bom�bm��;|_�Ѵ�b|ĺ�$_bv�-rruo-1_��-v��v;7�
|o� b7;m|b=�� |bѴ;v� |_-|��;u;�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�0;|�;;m�;m-
�buoml;m|vĺ�!;v�Ѵ|v�=uol�|_bv�-m-Ѵ�vbv��;u;�1omvoѴb7-|;7�|o�];m;�
Ѵ;�;Ѵ�l;-m�r;u�1;m|�l;|_�Ѵ-|bom�-m7�|;v|;7�=ou�=�m1|bom-Ѵ�;mub1_-
l;m|��vbm]�-��-mmŋ�)_b|;m��UŊ�|;v|�Ő)ub]_|�;|�-Ѵĺķ�ƑƏƐƔĸ�_||rvĹņņ
]b|_�0ĺ1olņ�Əomņ��ō�)&őĺ� 
ou� |_bv� -m-Ѵ�vbvķ� |_;� 0-1h]uo�m7�
Ѵbv|�=ou����;mub1_l;m|��-v�u;v|ub1|;7�|o�omѴ��|_ov;�];m;�u;]bomv�
=ou��_b1_�-m��l;|_�Ѵ-|bom��-v�l;-v�u;7�Őn =�ƐѶķƕƕƒőĺ�$_bv�l;|_o7�
1-Ѵ1�Ѵ-|;v� ;mub1_l;m|� -1uovv� |_u;;� ];m;� om|oѴo]�� Ő��ő� 1-|;]o-
ub;vĹ�loѴ;1�Ѵ-u� =�m1|bom� Ő�
őķ�0boѴo]b1-Ѵ�ruo1;vv;v� Ő��vő�-m7�1;Ѵ-
Ѵ�Ѵ-u� 1olrom;m|� Ő��őĺ� $_;� v;1om7� -rruo-1_� =buv|� l;-v�u;7� r;u�
1;m|�l;|_�Ѵ-|bom� =ou�;�;u���r��1-r|�u;7� bm� |_;�-m-Ѵ�vbv� u;lo�-
bm]�u;-7v�|_-|�7b7�mo|�_-�;�-|�Ѵ;-v|�Ɛ��1o�;u-];�=ou�-ѴѴ�bm7b�b7�-Ѵvĺ�
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|_-|�o�;uѴ-rr;7��b|_�-mmo|-|;7�;�omvķ�bm|uomvķ�ruolo|;u�u;]bomv�
ou�|u-mvrov-0Ѵ;�;Ѵ;l;m|vĺ�$_bv�=bѴ|;ubm]��-v�1om7�1|;7��vbm]�|_;�
!�r-1h-];�ChiPPeakanno�Ő,_��;|�-Ѵĺķ�ƑƏƐƏő��vbm]�|_;�=�m1|bom�=bm-
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-mmo|-|;7� ;Ѵ;l;m|ĺ��;molb1� u;]bomv��;u;� 1om�;u|;7� |o��u-m];�
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rѴ;vőĺ�$_bv�7-|-v;|��-v��v;7� |o� b7;m|b=��l;|_�Ѵ-|bom�r-||;umv�-v-
vo1b-|;7��b|_�];mo|�r;ķ� ;m�buoml;m|�ou����� bm|;u-1|bom��vbm]�-�
��!����(�ĺ�$_bv��-v�r;u=oul;7��vbm]�|_;�!�=�m1|bom�ļ-7ombvƑĽ�
�b|_bm� |_;� veGan� r-1h-];� Ő�;uvbom� ƑĺƔŊ�ѵőĺ� $_;� ��!����(�� ;�-
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1;m|u;v��vbm]�|_;�!�r-1h-];�stats�Ő�;uvbom�ƓĺƐĺƏĸ�!��ou;�$;-lķ�ƑƏƑƐőĺ�
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Ő
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v�11;vv=�Ѵ�=ou�ƕƒ�v-lrѴ;v��b|_�]u;-|;u�|_-m�Ƒ�lbѴѴbom�u;-7vĺ�$_;v;�
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rbm]� u;v�Ѵ|;7� bm� ƖƐѷ� o=� u;-7v� l-rrbm]� |o� |_;� u;=;u;m1;� ];mol;�
7bv|ub0�|;7�-1uovv�ƑƐķƒѶѶ�];m;�=;-|�u;vĺ�$;v|� =ou�7b==;u;m|b-Ѵ�];m;�
;�ru;vvbom� 1om7�1|;7� �vbm]� ;7];!� b7;m|b=b;7� ƓķƔƑƔ� 7b==;u;m|b-ѴѴ��
;�ru;vv;7�];m;v�0;|�;;m�vb|;v��b|_�ƐķѶƕƐ��rŊ�u;]�Ѵ-|;7�-m7�ƑķѵƔƓ�
7o�mŊ�u;]�Ѵ-|;7�];m;v�bm��u-m7��vѴ;ĺ

https://github.com/jldimond/Coral-CpG
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ƒĺƓՊ |Պ�vvb]mbm]�=-lbѴb;v

�;mo|�r;v� =ou� ;-1_� o�v|;u� �;u;� 7;|;ulbm;7� �vbm]� ���"	� Ő�;u-
vbom� ƏĺƖƒƐőĺ� �� |o|-Ѵ� o=� vb�� 1Ѵ�v|;uv� �;u;� b7;m|b=b;7� �vbm]� -� u;7�m-
7-m1�� -m-Ѵ�vbv� |_-|� Ѵbh;Ѵ�� u;ru;v;m|� |_;�r-u;m|-];�o=� |�o� =;l-Ѵ;v�
-m7�|_u;;�l-Ѵ;v�Ő"�rrou|bm]��m=oul-|bom�
b]�u;�"Ɛőĺ�&m=ou|�m-|;Ѵ�ķ�
7bv|ub0�|bom�o=� =-lbѴb;v�0;|�;;m�vb|;v��-v�mo|�;�;mĺ�$_bv� u;v�Ѵ|�-Ѵ-
Ѵo�;7��v�|o�omѴ��;�-lbm;�r-bu�bv;�7b==;u;m1;v�bm�	���l;|_�Ѵ-|bom�
0;|�;;m�vb|;vķ�0�|�v|bѴѴ�-ѴѴo�;7��v�|o�;�rѴou;�|_;�uoѴ;�o=�];mo|�r;�
-m7�o�|rѴ-m|�;m�buoml;m|�om�	���l;|_�Ѵ-|bom�bm�o�u�momr-u-l;|-
ub1���!����(��-m-Ѵ�vbvĺ

ƒĺƔՊ |Պ �r���ņ��-m-Ѵ�vbv

�r���ņ�� �-Ѵ�;v� =ou� |_;�C. virginica� ];mol;� v_o�� -� 7bv|bm1|� 0b-
lo7-Ѵ�7bv|ub0�|bomĺ��;m;v� =uol�-1uovv� |_;�];mol;��;u;�0uoh;m�
bm|o�;b|_;u�|_;�Ѵo�;u�ou��rr;u�7bv|ub0�|bomv��vbm]�-�hŊ�l;-mv�1Ѵ�v-
|;ubm]� -uo�m7� |�o�1;m|u;v��vbm]� |_;�!�r-1h-];� stats� Ő
b]�u;�Ƒ-őĺ�
$_bv� -m-Ѵ�vbv� =o�m7� -� |o|-Ѵ� o=� ƐѵķƕƑѵ� ];m;v� |o� 0;� bm� 1Ѵ�v|;u� Ɛķ�
|_;�Ѵ;=|lov|�1Ѵ�v|;u��b|_�-�l;-m��r���ņ��o=�ƏĺƓƑƐĸ�-m7ķ�ƑƑķƐƐƑ�

];m;v�bm�1Ѵ�v|;u�Ƒķ�|_;�ub]_|�lov|�1Ѵ�v|;u��b|_�-�l;-m��r���ņ��o=�
ƏĺѶƒƕĺ�);�;�rѴou;7�=�m1|bom-Ѵ�;mub1_l;m|�=ou�;-1_��r���ņ��1Ѵ�v-
|;u� �vbm]� -�
bv_;uĽv� ;�-1|� |;v|ĺ� $_bv� -m-Ѵ�vbv� u;�;-Ѵ;7� |_-|� ];m;v�
�b|_bm�1Ѵ�v|;u�Ɛ�Őn =�ƐѵķƕƑѵő��;u;�;mub1_;7�=ou�ƐƒƑ�];m;�om|oѴo-
]b;v� -1uovv� -ѴѴ� |_u;;� 1-|;]oub;v� Ő�
�=� Ɠѵķ����=� ѶƑ� -m7����=� Ɠķ�
v;;�"�rrou|bm]� �m=oul-|bom�
b]�u;�"Ƒőĺ� �m�1om|u-v|ķ�];m;v��b|_bm�
1Ѵ�v|;u�Ƒ�Őn =�ƑƑķƐƐƑő��;u;�omѴ��;mub1_;7�=ou�ƐƏ�om|oѴo]b;v�-1uovv�
-ѴѴ�|_u;;�1-|;]oub;v�Ő�
�=�Ɣķ����= 3 and CC =�Əķ�v;;�"�rrou|bm]�
�m=oul-|bom�
b]�u;�"ƒőĺ

)_;m��;�;�-lbm;7�|_;�u;Ѵ-|bomv_br�0;|�;;m�];m;��r���ņ���-Ѵ-
�;v�-m7�r;u�1;m|�l;|_�Ѵ-|bomķ��;�o0v;u�;7�-�v_-ur�7uor�bm�l;-m�r;u�
1;m|�l;|_�Ѵ-|bom�0;|�;;m�1Ѵ�v|;uv�Ɛ�-m7�Ƒ� Ő
b]�u;�Ƒ0őĺ�);�|;v|;7�
|_;�-vvo1b-|bom�0;|�;;m�];m;�;�ru;vvbom�-m7��r���ņ���-Ѵ�;v� =ou�
0o|_� Ѵ;�;Ѵ� o=� ;�ru;vvbom� Ő���ő� -m7� �-ub-|bom� bm� ;�ru;vvbom� Ő�(ő�
1-Ѵ1�Ѵ-|;7� =ou� ;-1_� ];m;� =uol� |_;� |u-mv1ubr|olb1� 7-|-ķ� ;�-lbmbm]�
;-1_�1Ѵ�v|;u� bm7;r;m7;m|Ѵ�� Ő
b]�u;�Ƒ1ķ7őĺ�$_bv�-m-Ѵ�vbv�v_o�;7�|_;�
;�r;1|;7�-vvo1b-|bom�0;|�;;m�_b]_�l;|_�Ѵ-|bom�-m7�0o|_�bm1u;-v;7�
];m;�;�ru;vvbom�Ő���ő�-m7�Ѵo���-ub-m1;�Ő�(ő�o=�;�ru;vvbom�omѴ��=ou�
1Ѵ�v|;u�Ɛ�];m;vĺ�$_bv�r-||;um�0uoh;�7o�m�=ou�1Ѵ�v|;u�Ƒ�];m;v��b|_�mo�
u;Ѵ-|bomv_br� 0;|�;;m� r;u� 1;m|�l;|_�Ѵ-|bom� -m7� ;b|_;u� Ѵ;�;Ѵ� o=� ;�-
ru;vvbom�ou��-ub-|bom�bm�;�ru;vvbomĺ


 ��&!� �ƑՊ�_-u-1|;ubv|b1v�o=�];m;v�
bm�u;Ѵ-|bom�|o�|_;bu��r��o0v;u�;7ņ
;�r;1|;7�u-|bov�Ő�r���ņ�ő�-1uovv�|_;�C. 
virginica�];mol;ĺ�Ő-ő��bv|o]u-l�v_o�bm]�
7bv|ub0�|bom�o=��r���ņ���-Ѵ�;v�=ou�-ѴѴ�
];m;v�bm�|_;�C. virginica�];mol;ķ��b|_�
0blo7-Ѵ�7bv|ub0�|bom�b7;m|b=b;7��b-�hŊ�
l;-mv�1Ѵ�v|;ubm]ĺ�Ő0ő�(boѴbm�rѴo|�v_o�bm]�
7bv|ub0�|bom�o=�l;|_�Ѵ-|bom�Ѵ;�;Ѵv�-1uovv�
7;1bѴ;v�o=��r���ņ�ĺ�Ő1ő�(boѴbm�rѴo|v�
v_o�bm]�7bv|ub0�|bom�o=�l;|_�Ѵ-|bom�
Ѵ;�;Ѵv�-1uovv�Ѵ;�;Ѵv�o=�;�ru;vvbom�=ou�
;-1_�];m;�Ől;-v�u;7��b-�$-]Ŋ�v;tő�=ou�
;-1_�o=�|�o��r���ņ��1Ѵ�v|;uv�b7;m|b=b;7�
�b-�hŊ�l;-mv�1Ѵ�v|;ubm]ĺ�Ő7ő�(boѴbm�rѴo|v�
v_o�bm]�7bv|ub0�|bom�o=�l;|_�Ѵ-|bom�Ѵ;�;Ѵv�
-1uovv��-ub-|bom�bm�;�ru;vvbom�=ou�;-1_�
];m;�Ől;-v�u;7��b-�$-]Ŋ�v;tő�=ou�;-1_�
o=�|�o��r���ņ��1Ѵ�v|;uv�b7;m|b=b;7��b-�
hŊ�l;-mv�1Ѵ�v|;ubm]ĺ�$_;�l;-m�-m7�l;7b-m�
l;|_�Ѵ-|bom�-m7�];m;�;�ru;vvbom�7-|-�-u;�
-Ѵvo�-�-bѴ-0Ѵ;�bm�"�rrou|bm]��m=oul-|bom�
$-0Ѵ;�"Ɛ�
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ƒĺѵՊ |Պ�Ѵo0-Ѵ�l;|_�Ѵ-|bom�-m7�;�ru;vvbom�r-||;umv

);�l;-v�u;7��-ub-|bom�bm�0o|_�|_;�r;u�1;m|�l;|_�Ѵ-|bom�7-|-�-m7�|_;�
Ѵo]Ŋ�|u-mv=oul;7�];m;�;�ru;vvbom�7-|-��b|_�-���!����(�ĺ�
ou�|_;�
l;|_�Ѵ-|bom�7-|-ķ�|_bv�-m-Ѵ�vbv��-v�u;v|ub1|;7�|o�ƐķƑѶƖ�Ɛh0�Ѵo1b�|_-|�
_-7�mo�lbvvbm]�7-|-�=ou�-m��bm7b�b7�-Ѵĺ�$_bv�-rruo-1_�b7;m|b=b;7�-m�
;==;1|�o=�vb|;�Őp- value =�ƏĺƏƓѶő�-m7�=-lbѴ��ŐpŊ��-Ѵ�;�ƽ�Ɛ;ӕѵőķ�mo�bm|;u-1-
|bom�o=�=-lbѴ�Ŋ�0�Ŋ�vb|;�Őp- value =�ƏĺƔƖƔĸ�
b]�u;�ƒőķ�-m7�mo�0-]�;==;1|�
Őp- value <�ƏĺƕѵƔőĺ�$_bv�u;Ѵ-|bomv_br�1-m�0;�v;;m�-Ѵom]�|_;�=buv|�|�o�
rubm1br-Ѵ�1olrom;m|v�=ou�|_;�l;|_�Ѵ-|bom�7-|-�|_-|�7;v1ub0;�ƐƑĺƑѷ�
o=�|_;��-ub-m1;�Ő
b]�u;�ƒőĺ�$_bv�v-l;�-m-Ѵ�vbv�b7;m|b=b;7�-�l�1_�Ѵ-u];u�
;==;1|�o=�vb|;�om�];m;�;�ru;vvbom��b|_�vb]mb=b1-m|�bm=Ѵ�;m1;v�o=�vb|;�
ŐpŊ��-Ѵ�;�ƽ�Ɛ;ӕѵő�-m7� =-lbѴ�� ŐpŊ��-Ѵ�;�ƽ�Ɛ;ӕѵőķ�0�|�mo|� |_;� bm|;u-1|bom�
o=�=-lbѴ�Ŋ�0�Ŋ�vb|;�Őp- value =�ƏĺƐƐƓő�ou�0-]�Őp- value =�ƏĺƐƓő�om�]Ѵo0-Ѵ�
];m;�;�ru;vvbom�r-||;umvĺ�$_bv�u;Ѵ-|bomv_br�1-m�-Ѵvo�0;�v;;m�-Ѵom]�
|_;�=buv|�|�o�rubm1br-Ѵ�1olrom;m|v�|_-|�7;v1ub0;7�ƑƕĺƐѷ�o=�|_;��-ub-
-m1;�=ou�|_;�];m;�;�ru;vvbom�7-|-�Ő
b]�u;�ƒőĺ

$_;� ��!����(�� u;v�Ѵ|v� =uol� 0o|_� 	��� l;|_�Ѵ-|bom� -m7�
];m;�;�ru;vvbom�u;�;-Ѵ;7�7bv|bm1|�r-||;umvĺ�$_;�	���l;|_�Ѵ-|bom�
7-|-�u;�;-Ѵ;7�-�v|uom]�u;Ѵ-|bomv_br�0;|�;;m�];mo|�r;v�Ővbu;ņ7-lő�
-m7�mo|�o�|rѴ-m|�vb|;�-1uovv�-ѴѴ�=o�u�];molb1�u;]bomv�|;v|;7�Ő;�omvķ�
bm|uomvķ�ruolo|;uv�-m7�$�vĸ�$-0Ѵ;�Ɛőĺ��1uovv�-ѴѴ�=o�u�u;]bomv�bm|uomv�
-m7�|u-mvrov-0Ѵ;�;Ѵ;l;m|v��;u;� =o�m7�|o�_-�;�|_;�_b]_;v|�-vvo-
1b-|bom��b|_�];mo|�r;� ŐƐƏѷŋ�ƐƔѷő��_bѴ;�omѴ�� v;�;m��r�Ľv� Ő-1uovv�
-ѴѴ� =o�u� ];molb1� u;]bomvő� �;u;� =o�m7� |o� 0;� -vvo1b-|;7��b|_� o�|-
rѴ-m|� vb|;ĺ� $_bv� bv� bm� 1om|u-v|��b|_� |_;� ];m;� ;�ru;vvbom� 7-|-� |_-|�
=o�m7�ƒƓĺѶѷ�o=� ];m;v� Őn =� ƕķƓƔƓő��;u;� -vvo1b-|;7��b|_�o�|rѴ-m|�
vb|;ĺ� �m� -77b|bomķ� |_;� l;|_�Ѵ-|;7� Ѵo1b� -lom]� ];m;� 0o7�� u;]bomv�
Ő;�omv� -m7� bm|uomvő� |_-|� v_o�;7� -� vb]mb=b1-m|� ;==;1|� o=� ];mo|�r;�
Őn =�ƐķƐƑƕőķ�ƕƒĺѵѷ�Őn =�ѶƒƏő��;u;�];m;v�=o�m7�bm��r���ņ��1Ѵ�v|;u�Ɛķ�

u;ru;v;m|bm]�-�vb]mb=b1-m|�;mub1_l;m|�=ou�1Ѵ�v|;u�Ɛ�];m;v�Ő
bv_;uŝv�
;�-1|� |;v|�p <�ƏĺƏƏƏƐő�$_bv� bv�-]-bm�7b==;u;m|� =uol��_-|��-v�o0-
v;u�;7� bm� |_;� ];m;� ;�ru;vvbom� 7-|-� �_;u;� omѴ�� ƒѶĺƖѷ� o=� 	��v�
Őn =�Ɛķƕƕƕő��;u;�=uol�1Ѵ�v|;u�Ɛķ��_b1_��-v�vѴb]_|Ѵ��Ѵo�;u�|_-m�0;�
;�r;1|;7�0��1_-m1;ķ�]b�;m�|_-|�Ɠƒѷ�o=�];m;v��;u;�=o�m7�bm�1Ѵ�v|;u�
Ɛ�Ő
bv_;uŝv�;�-1|�|;v|ķ�p =�ƏĺƏƏƏƒőĺ

ƒĺƕՊ |Պ	b==;u;m|b-Ѵ�l;|_�Ѵ-|bomĹ��b]_��;uv�v�
low salinity

	b==;u;m|b-Ѵ�l;|_�Ѵ-|bom�-m-Ѵ�vbv�0;|�;;m�o�|rѴ-m|�vb|;v�Őu;]-u7Ѵ;vv�
o=� ];mo|�r;ő� b7;m|b=b;7� ƐķƏƒƖ� 7b==;u;m|b-ѴѴ�� l;|_�Ѵ-|;7� Ɛ� h0� |bѴ;7�
Ѵo1b��b|_�-|� Ѵ;-v|�-�ƑƏѷ�7b==;u;m1;� bm�l;|_�Ѵ-|bom�-m7�-m�-7f�v|;7�
pŊ��-Ѵ�;� ŐqŊ��-Ѵ�;ő� Ѵ;vv� |_-m� ƏĺƏƔĺ� $_;v;� u;]bomv� u;ru;v;m|� -rruo�b-
l-|;Ѵ�� ƐĺƓѷ� o=� |_;� ro|;m|b-Ѵ� l;|_�Ѵ-|;7� |bѴ;v� bm� |_;� ];mol;� -m7�
�;u;�7bv|ub0�|;7�-1uovv�ƕƒƏ�];m;vĺ�
�m1|bom-Ѵ�;mub1_l;m|�o=�|_;v;�
];m;v� b7;m|b=b;7� Ɣƒ� ;mub1_;7� |;ulv� ŐƒƔ��
ķ� Ɛѵ���� -m7� Ƒ���ķ� v;;�
"�rrou|bm]� �m=oul-|bom�
b]�u;�"Ɠőĺ� �m|;u;v|bm]Ѵ�ķ� ƓƓƐ�o=� |_;v;�7b=-
=;u;m|b-ѴѴ��l;|_�Ѵ-|;7�];m;v��;u;�_�r;ul;|_�Ѵ-|;7�bm�|_;�Ѵo��v-Ѵbm-
b|��vb|;�1olr-u;7�|o�|_;�_b]_�v-Ѵbmb|��vb|;�-m7�ƔƑƏ�ŐƕƐѷő��;u;�=o�m7�
bm�1Ѵ�v|;u�Ɛķ�1_-u-1|;ub�;7�0��-�Ѵo���r���ņ��u-|bo�Ő1Ѵ�v|;uķ�
b]�u;�Ƒ-őĺ�
$_bv� u;ru;v;m|v�-�vb]mb=b1-m|�;mub1_l;m|�=ou�1Ѵ�v|;u�Ɛ�];m;vķ�]b�;m�
|_-|� 1Ѵ�v|;u� Ɛ� l-h;v� �r� omѴ�� Ɠƒѷ� o=� |_;� ];mol;� Ő
bv_;uŝv� ;�-1|�
|;v|�p <�ƏĺƏƏƐőĺ��olr-ubm]�|_;�7b==;u;m|b-Ѵ�];m;�;�ru;vvbom�u;v�Ѵ|v�
=uol� ;7];!� |o� |_;� 7b==;u;m|b-Ѵ� l;|_�Ѵ-|bom� u;v�Ѵ|v� b7;m|b=b;7� Ɛѵ�
];m;v�|_-|��;u;�0o|_�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�-m7�7b==;u;m|b-ѴѴ��;�-
ru;vv;7�Ő$-0Ѵ;�Ƒőĺ��ѴѴ�o=�|_;�Ɛѵ�];m;v��;u;�=o�m7�|o�0;�_�r;ul;|_�Ѵ-
-|;7� bm� |_;� Ѵo��v-Ѵbmb|�� vb|;ķ�0�|�7b==;u;m|b-Ѵ�;�ru;vvbom��-v� =o�m7�
|o�0;�7o�mu;]�Ѵ-|;7� =ou�Ɣ�o=� |_;�Ɛѵ�];m;vĺ�$_bv�o�;uѴ-r�0;|�;;m�


 ��&!� �ƒՊ�ubm1br-Ѵ�1oou7bm-|;�-m-Ѵ�vbv�Ő��o�ő�rѴo|�v_o�bm]�7bv|-m1;v�0;|�;;m�v-lrѴ;v�=ou�l;-v�u;l;m|v�o=�];m;�;�ru;vvbom�-m7�
l;|_�Ѵ-|bomĺ��oѴo�uv�u;ru;v;m|�o�|rѴ-m|�vb|;ķ�=�ѴѴŊ�vb0�=-lbѴ�ķ�vbu;�ou�7-l�
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7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�-m7�7b==;u;m|b-ѴѴ��;�ru;vv;7�];m;v��-v�mo�
]u;-|;u�|_-m�;�r;1|;7�0��1_-m1;�Ő
bv_;uŝv�;�-1|�|;v|�p >�ƏĺƏƔőĺ

ƓՊ |Պ	�"�&""���

�_-m];v�bm�	���l;|_�Ѵ-|bom�_-�;�0;;m�ruorov;7�-v�-�l;1_-mbvl�
=ou� Ѵom]Ŋ�|;ul� ;m�buoml;m|-Ѵ� -11Ѵbl-|bom� -m7� |u-mv];m;u-|bom-Ѵ�

rѴ-v|b1b|�ķ� _o�;�;uķ� |_;� ru;1bv;� bm=Ѵ�;m1;� o=� |_;� ;m�buoml;m|� om�
	���l;|_�Ѵ-|bomķ� -m7� |_;�r_;mo|�rb1� 1omv;t�;m1;v�o=� |_bv� ;rb]-
;molb1�lo7b=b1-|bom�-u;��m1Ѵ;-u�=ou�lov|�vr;1b;vĺ�);�v�0f;1|;7�vb��
=�ѴѴŊ�vb0� =-lbѴb;v� o=� ;-v|;um� o�v|;uv� |o� 1ollom� ]-u7;m� -11Ѵbl-|bom�
�m7;u�7b�;u];m|� =b;Ѵ7�1om7b|bomv�-m7�o0v;u�;7� Ѵ-u];�7b==;u;m1;v� bm�
];m;�;�ru;vvbomķ�]uo�|_�-m7�7bv;-v;�ru;�-Ѵ;m1;ķ�0�|�u;Ѵ-|b�;Ѵ��lo7-
;v|�lo7b=b1-|bomv�|o�|_;�l;|_�Ѵol;ĺ��mv|;-7ķ��;�=o�m7�|_-|�r-||;umv�
o=�l;|_�Ѵ-|bom��;u;� Ѵ-u];Ѵ��7ub�;m�0��];mo|�r;ķ�-m7�v_o�;7� Ѵb||Ѵ;�

TA B L E  1Պ�;m;��	vķ�r;u�1;m|�l;|_�Ѵ-|bom�-m7�1_-m];�bm�;�ru;vvbom�=ou�Ɛѵ�|u-mv1ubr|v�|_-|��;u;�0o|_�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�-m7�
7b==;u;m|b-ѴѴ��;�ru;vv;7�0;|�;;m�o�|rѴ-m|�vb|;vĺ�$_;�7bu;1|bom�o=�7b==;u;m|b-Ѵ�;�ru;vvbom�-m7�l;|_�Ѵ-|bom�-u;�1olr-ubvomv�o=�Ѵo��v-Ѵbmb|��
�;uv�v�_b]_�v-Ѵbmb|�ķ��b|_�rovb|b�;��-Ѵ�;v�bm7b1-|bm]�]u;-|;u�l;|_�Ѵ-|bom�-m7ņou�;�ru;vvbom�-|�|_;�Ѵo��v-Ѵbmb|��vb|;

�;m;��	 Protein name

Per cent 
methylation 
difference

Methylation 
qŊ��-Ѵ�;

Expression 
logFold 
change

Expression 
FDR

���ƐƐƐƐƏƏѵƏƏ ruo|;bm�!
$Ɛ�_oloѴo]�bvo=oul�*Ƒ +21.5 0.0E+00 +ƐĺƕƐ ƑĺƖ�ƴƐƖ

���ƐƐƐƐƏƒѵѵѶ _vrƖƏ�1oŊ�1_-r;uom;��71ƒƕŊ�Ѵbh; +25.1 ƐĺƑ�ƴƐƒ +1.03 ƔĺƔ�ƴƐƓ

���ƐƐƐƐƏƓƐƑƒ ]-v|ub1�|ub-1�Ѵ]Ѵ�1;uoѴ�Ѵbr-v;Ŋ�Ѵbh; +22.3 ƐĺƓ�ƴƐƐƕ +1.05 ƐĺƏ�ƴƏƕ

���ƐƐƐƐƏѵƐƕƒ ru;Ŋ�l!��Ŋ�vrѴb1bm]�=-1|ou��"+Ɛ�_oloѴo] +ƑƑĺƕ ƕĺƑ�ƴƒƓ +1.03 ƐĺƑ�ƴƐƏ

���ƐƐƐƐƏѶƒƔѵ v;ubm;ņ|_u;ombm;Ŋ�
ruo|;bm�r_ovr_-|-v;�Ɠ�u;]�Ѵ-|ou��v�0�mb|�ƑŊ��Ŋ�Ѵbh;

+22.0 ƐĺƖ�ƴƑƏƓ +ƐĺƏƕ ƑĺƑ�ƴƐƐ

���ƐƐƐƐƏѶƓƏƓ _;-|�v_o1h�ƕƏ�h	-�ruo|;bm�ƐƑ�Ŋ�Ѵbh; +ƑƑĺѶ ƑĺƏ�ƴƐƕƔ ƴƐĺƏƏ ƒĺƏ�ƴƏƒ

���ƐƐƐƐƏƖѵƑƏ m�7b��_�7uoѴ-v;�ƑƏķ�1_ѴouorѴ-v|b1Ŋ�Ѵbh; +45.2 ƒĺƓ�ƴƑѶƔ +1.42 ƐĺƓ�ƴƐƐ

���ƐƐƐƐƐƑƖƑƏ ƓŊ�|ubl;|_�Ѵ-lbmo0�|�u-Ѵ7;_�7;�7;_�7uo];m-v;Ŋ�Ѵbh; +23.4 Ɛĺѵ�ƴƑƒ +1.53 ƐĺƖ�ƴƐƏ

���ƐƐƐƐƐƔƖƕƔ ruo|;bm�7bv�Ѵ=b7;Ŋ�bvol;u-v;��ѵŊ�Ѵbh; +21.6 Ɛĺƒ�ƴƑƏƓ ƴƐĺƓƑ ƐĺƑ�ƴƏѶ

���ƐƐƐƐƑƑƒƏƔ ��)� &���$+��!�$���Ĺ�=;uub1Ŋ�1_;Ѵ-|;�u;7�1|-v;�ƐŊ�
Ѵbh;

+20.4 ƓĺƖ�ƴƖƐ ƴƐĺƒƐ ƐĺƐ�ƴƏƑ

���ƐƐƐƐƑѵƐƒƖ ��)� &���$+��!�$���Ĺ�|�lou�ruo|;bm�	ƔƓŊ�Ѵbh; +20.1 ѵĺƔ�ƴƑѶ +1.52 Ɣĺѵ�ƴƐѵ

���ƐƐƐƐƒƓƔƏƓ �m1_-u-1|;ub�;7�ruo|;bm����ƐƐƐƐƒƓƔƏƓ�bvo=oul�*Ƒ +20.3 ƑĺƓ�ƴƐƖ ƴƐĺƏƐ ƒĺѵ�ƴƏƑ

���ƐƐƐƐƒƔƏƏƓ �m1_-u-1|;ub�;7�ruo|;bm����ƐƐƐƐƒƔƏƏƓ�bvo=oul�*Ƒ +ƑƕĺƐ 0.0E+00 +1.60 ƒĺѵ�ƴƐƕ

���ƐƐƐƐƒѵƏƑƏ ruoѴbm;�7;_�7uo];m-v;�Ɛķ�lb|o1_om7ub-ѴŊ�Ѵbh;�bvo=oul�*Ɠ +30.5 ƒĺѶ�ƴƐƓ +ƐĺƖѵ ƒĺƐ�ƴƐѵ

���ƐƐƐƐƒѵƒƖƖ 	;Ѵ|-Ŋ�ƐŊ�r�uuoѴbm;Ŋ�ƔŊ�
1-u0o��Ѵ-|;�7;_�7uo];m-v;ķ�lb|o1_om7ub-ѴŊ�Ѵbh;

+25.1 0.0E+00 +ƐĺƐƖ ƒĺƏ�ƴƐƏ

���ƐƐƐƐƒѵѵƔƑ l�Ѵ|b7u�]�u;vbv|-m1;Ŋ�-vvo1b-|;7�ruo|;bm�ƓŊ�Ѵbh; +ƑƕĺƔ ѵĺƕ�ƴƑƕƑ ƴƐĺƏƔ ƐĺƔ�ƴƏƒ

TA B L E  2Պ��!����(��u;v�Ѵ|v�=ou�0o|_�	���l;|_�Ѵ-|bom�-m7�];m;�;�ru;vvbomķ�|;v|bm]�;==;1|v�o=�o�|rѴ-m|�vb|;ķ�vbu;�-m7�7-l

Number significant 
(FDR <�ƏĺƏƔő

Methylation exons 
(n =�ƐķƕƐƖő

Methylation promoters 
(n =�ƐķƔѶƔő

Methylation introns 
(n =�ƓķѶƕƏő

Methylation TEs 
(n =�ƒķƓƓƓő

�;m;�;�ru;vvbom�
(n =�ƑƐķƒƖƔő

��|rѴ-m| Ɛ�ŐƏĺƏѵѷő Ɛ�ŐƏĺƏѵѷő Ɠ�ŐƏĺƏѶѷő Ɛ�ŐƏĺƏƒѷő ƕķƓƔƓ�ŐƒƓĺѶѷő

"bu; Ɩƒ�ŐƔĺƓѷő Ɣƕ�Őƒĺѵѷő ƓƓѵ�ŐƖĺƑѷő ƔƑƒ�ŐƐƔĺƑѷő ƒķƏƏƖ�ŐƐƓĺƐѷő

Dam ƖѶ�ŐƔĺƕѷő ƕƓ�ŐƓĺƕѷő ƓƖƏ�ŐƐƏĺƐѷő ƓƔƐ�ŐƐƒĺƐѷő ƐķƖѵƒ�ŐƖĺƑѷő

"bu;ō�ō��|rѴ-m| Ƒ�ŐƏĺƐƑѷő 0 0 1 0

	-lō�ō��|rѴ-m| 0 0 0 0 0

Mean R2 of 
significant 
(FDR <�ƏĺƏƔő

Methylation exons 
(n =�ƐķƕƐƖő

Methylation promoters 
(n =�ƐķƔѶƔő

Methylation introns 
(n =�ƓķѶƕƏő

Methylation TEs 
(n =�ƒķƓƓƓő

�;m;�;�ru;vvbom�
(n =�ƑƐķƒƖƔő

��|rѴ-m| 0.201 ƏĺƐƖƔ ƏĺƐƕƖ 0.143 0.214

"bu; 0.243 0.243 0.212 0.206 ƏĺƐƓƕ

Dam ƏĺƐѵѶ ƏĺƐѶƓ ƏĺƐƕƐ ƏĺƐѵƕ ƏĺƐƕƒ

"bu;ō�ō��|rѴ-m| ƏĺƐѶƓ 0 0 ƏĺƑƖƑ 0

	-lō�ō��|rѴ-m| 0 0 0 0 0
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1ouu;vrom7;m1;� |o� |_;� ;m�buoml;m|-ѴѴ�� u;vromvb�;� 7b==;u;m1;v� bm�
];m;�;�ru;vvbomĺ

ƓĺƐՊ |Պ �_-m];v�bm�l;|_�Ѵ-|bom�7o�mo|�7bu;1|�
environmentally responsive gene expression

);� o0v;u�;7� omѴ�� -� �;-h� 1omm;1|bom� 0;|�;;m� ;m�buoml;m|-ѴѴ��
bm7�1;7�l;|_�Ѵ-|bom�-m7�;m�buoml;m|-ѴѴ��u;vromvb�;�];m;�;�ru;v-
vbomĺ�)_bѴ;�|_;u;��;u;�ƓķƔƑƔ�7b==;u;m|b-ѴѴ��;�ru;vv;7�Ő	�ő�];m;v�-m7�
ƕƒƏ�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�Ő	�ő�];m;v�0;|�;;m�vb|;vķ�|_;�o�;uѴ-r�
0;|�;;m�|_;v;�|�o�v;|v��-v�omѴ��Ɛѵ�];m;vķ��_b1_�bv�mo�]u;-|;u�|_-m�
�o�Ѵ7�0;�;�r;1|;7�0��1_-m1;ĺ���u�u;v�Ѵ|v�-u;�bm�Ѵbm;��b|_�-�vblbѴ-u�
-m-Ѵ�vbv�o=�7b==;u;m|b-ѴѴ��;�ru;vv;7�-m7�l;|_�Ѵ-|;7�];m;v�0;|�;;m�
bm|;u|b7-Ѵ�-m7�v�0|b7-Ѵ��-1b=b1�o�v|;uvķ��_;u;�omѴ��Ɛƒѷ�o=�];m;v�|_-|�
�;u;�	���;u;�-Ѵvo�	�� Ő)-m]�;|�-Ѵĺķ�ƑƏƑƐőĺ�"blbѴ-uѴ�ķ�l;|_�Ѵ-|bom�
1_-m];v� bm7�1;7�0��o1;-m� -1b7b=b1-|bom� 1om7b|bomv� bm� ;-v|;um�o�v-
|;uv��;u;�vl-ѴѴķ�-m7��m1ouu;Ѵ-|;7��b|_�1_-m];v�bm�];m;�;�ru;vvbom�
�m7;u� |_;� v-l;� 1om7b|bomv� Ő	o�m;�Ŋ�)-ѴѴ� ;|� -Ѵĺķ� ƑƏƑƏőĺ� $_bv� |u;m7�
-Ѵvo�_-v�0;;m�o0v;u�;7�bm�|_;�r�urѴ;�v;-��u1_bm�Strongylocentrotus 
purpuratus��_;u;�|_;u;��;u;�vl-ѴѴ�o�;uѴ-rv�0;|�;;m�];m;v�v_o�bm]�
7b==;u;m|b-Ѵ�l;|_�Ѵ-|bom� -m7� 7b==;u;m|b-Ѵ� ;�ru;vvbom� =ou� ;b|_;u�l--
|;um-Ѵ�;m�buoml;m|�ŐƐƑ�o=�Ɛƒѵ�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�];m;v�-Ѵvo�
7b==;u;m|b-ѴѴ��;�ru;vv;7ő�ou�7;�;Ѵorl;m|-Ѵ�;m�buoml;m|�ŐƑƑ�o=�Ɛƒѵ�
7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�];m;v�-Ѵvo�7b==;u;m|b-ѴѴ��;�ru;vv;7ĸ�"|u-7;u�
;|�-Ѵĺķ�ƑƏƑƏőĺ

�;�;u|_;Ѵ;vvķ�|_;u;��;u;�-�m�l0;u�o=�mo|-0Ѵ;�];m;v�|_-|�=;ѴѴ�bm|o�
|_;�Ѵbv|�o=�	�ņ	��o�;uѴ-r�bm�o�u�v|�7�ĺ�$�o�o=�|_;�	�ņ	��];m;vķ�
proline dehydrogenase and pyrroline dehydrogenaseķ�-u;�r-u|�o=�-�=u;;�
-lbmo�-1b7�l;|-0oѴb1�r-|_�-��hmo�m�|o�0;�_;-�bѴ��bm�oѴ�;7�bm�1;ѴѴ�
�oѴ�l;�u;]�Ѵ-|bom�7�ubm]�v-Ѵbmb|��v|u;vv�bm�o�v|;uv�Ő�;m]�;|�-Ѵĺķ�ƑƏƐƒőĺ�
�mo|_;u�	�ņ	��];m;��-v�-�serine/threonine phosphataseķ��_b1_�bv�
r-u|�o=�-�r-|_�-�� bm�oѴ�;7� bm� u;vromv;� |o� bll�m;�1_-ѴѴ;m];� bm�C. 
gigas�Ő�]��;m�;|�-Ѵĺķ�ƑƏƐƖőĺ�$_bv�];m;��-v�-Ѵvo�om;�o=�omѴ��;b]_|�o0-
v;u�;7�|o�0;�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�0;|�;;m�m-|�u-Ѵ�ror�Ѵ-|bomv�
o=� o�v|;uv� |_-|� 7b==;u;7� bm�Perkinsus� 7bv;-v;� ru;vv�u;ķ��b|_� _�r;u-
l;|_�Ѵ-|bom� o=� |_bv� ];m;� bm� |_;� vb|;��b|_� ]u;-|;u� 7bv;-v;� ru;vv�u;�
Ő�o_mvom�ş��;ѴѴ�ķ�ƑƏƑƏőĺ�
bm-ѴѴ�ķ�|�o�o=�|_;�Ɛѵ�	�ņ	��];m;v��;u;�
_;-|�v_o1h�ruo|;bmvķ��_b1_��;u;�-Ѵvo�_;-�bѴ��u;ru;v;m|;7�-lom]�|_;�
];m;v� |_-|��;u;� 0o|_�	�� -m7�	�� bm� -� 1olr-ubvom� 0;|�;;m� |b7-Ѵ�
u;]bomv�bm��-1b=b1�o�v|;uv�Ő)-m]�;|�-Ѵĺķ�ƑƏƑƐőĺ

ƓĺƑՊ |Պ�;|_�Ѵ-|bom�bv�_;ub|-0Ѵ;

��u�-m-Ѵ�vbv�bm7b1-|;v�|_-|�];mo|�r;�_-v�-�l�1_�v|uom];u�;==;1|�|_-m�
|_;�;m�buoml;m|�bm�v_-rbm]��-ub-|bom�bm�o�v|;u�l;|_�Ѵol;vķ��b|_�|_;�
m�l0;u�o=�7b==;u;m|b-ѴѴ��l;|_�Ѵ-|;7�Ѵo1b�0;|�;;m�o==vrubm]�o=�7b==;u-
;m|�r-u;m|v�Ő7-l�ou�vbu;ő�0;bm]�|�o�ou7;uv�o=�l-]mb|�7;�]u;-|;u�|_-m�
0;|�;;m�;m�buoml;m|vĺ�$o�o�u�hmo�Ѵ;7];ķ�o�uv�bv�om;�o=�omѴ��-�=;��
v|�7b;v�|o�7bu;1|Ѵ��1olr-u;�];m;|b1��;uv�v�;m�buoml;m|-Ѵ�bm=Ѵ�;m1;v�
om� �r�� l;|_�Ѵ-|bom� r-||;umv� bm� -m�� bm�;u|;0u-|;� Ő0�|� v;;� 	b�om�
;|�-Ѵĺķ�ƑƏƐѶĸ��;-um�;|�-Ѵĺķ�ƑƏƑƐĸ�+-]o�m7�;|�-Ѵĺķ�ƑƏƐƖőĺ��o�;�;uķ�o�u�

u;v�Ѵ|v�-u;� bm� Ѵbm;��b|_�7-|-� =uol�_�l-mvķ��_;u;��-ub-|bom� bm��r��
l;|_�Ѵ-|bom�bv��m7;u�v|uom]�];m;|b1�1om|uoѴķ��b|_�-�_b]_;u�_;ub|-0bѴ-
b|��=ou��-ub-|bom�bm�l;|_�Ѵ-|bom�|_-m�=ou��-ub-|bom�bm�];m;�;�ru;vvbom�
Ő�1!-;�;|�-Ѵĺķ�ƑƏƐƓőĺ

ƓĺƒՊ |Պ�ou;�7b==;u;m|b-Ѵ�l;|_�Ѵ-|bom�bm�
TEs and introns

$_;� Ѵ-u];v|� m�l0;u� o=� Ѵo1b� |_-|� �;u;� 7b==;u;m|b-ѴѴ�� l;|_�Ѵ-|;7�
-lom]�];mo|�r;v�=;ѴѴ�bm|o�bm|uomv�-m7�|u-mvrov-0Ѵ;�;Ѵ;l;m|v�Ő$�vőĺ�
$_bv�bv�1omvbv|;m|��b|_��_-|�bv�Ѵbh;Ѵ��|o�0;�|_;�lov|�blrou|-m|�=�m1-
|bom�o=�l;|_�Ѵ-|bom�bm�l;|-�o-mvĹ�1om|uoѴ�o=�-Ѵ|;um-|b�;�vrѴb1bm]�-m7�
v�rru;vvbom� o=� $�v� Ő	-_Ѵ;|� ;|� -Ѵĺķ� ƑƏƑƏĸ� �Ѵ�u-� ;|� -Ѵĺķ� ƑƏƏƐőĺ� ��u�
u;v�Ѵ|v� -u;� 1omvbv|;m|� �b|_� u;v�Ѵ|v� =uol� C. gigasķ� �_;u;� 7b==;u;m-
|b-Ѵ�l;|_�Ѵ-|bom�0;|�;;m� =-lbѴb;v� bv� 1om1;m|u-|;7� bm�$�v� Ő�Ѵvom�ş�
!o0;u|vķ�ƑƏƐƔőĺ�$_;�uoѴ;�o=�7b==;u;m|b-Ѵ�l;|_�Ѵ-|bom�bm�$��v�rru;v-
vbom�v;;lv� |o�0;� |-�omolb1-ѴѴ���-ub-0Ѵ;Ĺ� =ou�;�-lrѴ;� |_;u;� bv�1�u-
u;m|Ѵ�� Ѵb||Ѵ;� ;�b7;m1;� |o� v�rrou|�7b==;u;m|b-Ѵ�l;|_�Ѵ-|bom�o=�$�v� bm�
bmv;1|v� Ő�Ѵ-v|-7�;|�-Ѵĺķ�ƑƏƐƖőĺ� �m�-77b|bomķ�ru;�bo�v��ouh�_-v�=o�m7�
|_-|� ;�om� l;|_�Ѵ-|bom� bv� rovb|b�;Ѵ�� 1ouu;Ѵ-|;7� �b|_� bm1Ѵ�vbom� bm�
l!���|u-mv1ubr|v�bm�C. gigas�Ő"om]�;|�-Ѵĺķ�ƑƏƐƕőķ�-m7��_bѴ;�o�u�7-|-�
7o�mo|�=bm7�-m�-vvo1b-|bom�0;|�;;m�7b==;u;m|b-Ѵ�];m;�;�ru;vvbom�-m7�
7b==;u;m|b-Ѵ�l;|_�Ѵ-|bomķ�o�u�$��Ŋ�v;t�-rruo-1_�=ou�l;-v�ubm]�];m;�
;�ru;vvbom�7o;v�mo|� -ѴѴo���v� |o�7;|;1|� -Ѵ|;um-|b�;� vrѴb1bm]� ;�;m|v�
|_-|�l-��0;�o11�uubm]ĺ

�b�;m�|_-|�|_;�v�rru;vvbom�o=�$�v�bv�;�r;1|;7�|o�0;�0;m;=b1b-Ѵķ�
b|�bv�vol;�_-|�r���Ѵbm]�|_-|��;�o0v;u�;7��-ub-|bom�bm�|_;�l;|_�Ѵ--
|bom�o=�$�v�-lom]�=-lbѴb;vķ�vbm1;�rovb|b�;�v;Ѵ;1|bom�v_o�Ѵ7�|;m7�|o�=b��
0;m;=b1b-Ѵ�_;ub|-0Ѵ;�l;|_�Ѵ-|bom�r-||;umv�o�;u�|bl;ĺ��m;�rovvb0bѴb|��
bv�|_-|�7�;�|o�|_;bu�_b]_�l�|-|bom�u-|;vķ�l;|_�Ѵ-|bom�v|-|;v�o=�$�v�-u;�
bm�-�v|-|;�o=�=Ѵ��Ĺ�-v�m;��$�v�=oulķ�|_;u;� bv�v;Ѵ;1|bom�=ou�;rbl�|--
|bomv�|o�v�rru;vv�|_;lķ�0�|�|_;�m;�;v|�$�v�bm�|_;�];mol;�_-�;�mo|�
�;|�=b�;7�|_ov;�0;m;=b1b-Ѵ�;rbl�|-|bomvķ�Ѵ;-7bm]�|o�-�1om1;m|u-|bom�o=�
v;]u;]-|bm]�;rbl�|-|bomv�om�$�vĺ

ƓĺƓՊ |Պ�b]_;u�l;|_�Ѵ-|bomķ�-m7�_b]_;u�-m7�lou;�
v|-0Ѵ;�];m;�;�ru;vvbom�=ou��r���ņ��1Ѵ�v|;u�Ɛ

�1uovv�|_;�C. virginica�];mol;ķ��r���ņ���-Ѵ�;v�=oѴѴo�;7�-�0blo7-Ѵ�
7bv|ub0�|bomķ� -� r-||;um� |_-|� _-v� 0;;m� o0v;u�;7� bm� l-m�� |-�-ķ� bm-
1Ѵ�7bm]� o|_;u� l-ubm;� bm�;u|;0u-|;v� Ő�o]-m� ;|� -Ѵĺķ� ƑƏƑƏĸ� 	blom7�
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