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Distribution of Magnitude of Synchronization Signal in Begin,Mid and End of 

390 Genes in Ecoli K12 over group 100 nucleotides
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Actual Distribution Results

*Begin  Mean= 0.41 MSD=0.009

Begin SD= 0.18

*Mid  Mean= 0.51  MSD=0.01

Mid SD= 0.20

End  Mean= 0.50  MSD=0.01

End= 0.20

* Means Difference Between Begin and Mid approx 4 SD
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Codon Distribution of Fabricated Gene 650 codons in length

0

5

10

15

20

25

30

35

40

aa
a
aa
c
at
a
at
c
ac
a
ac
c
ag
a
ag
c
ta
a
ta
c tta ttc tc

a
tc
c
tg
a
tg
c
ca
a
ca
c
ct
a
ct
c
cc
a
cc
c
cg
a
cg
c
ga
a
ga
c
gt
a
gt
c
gc
a
gc
c
gg
a
gg
c

Codon

F
re

q
u

e
n

c
y

Series1

,P;)4(U.-/#�n8� ³8�bhj&8N$&(3���;=G�@�-5;=oHU.@/;)&(3[&+*�@/!.#�*r>AoH-5;=90>A@�#?N|4+#?3.#�L�n6;S9[9O&8N.&(3HG:VP]�!H;=95!x9O&+Xy;)#?G @/!$# � 9O&�N.&(3
N$;=>+'=#?9O@ � &+*P1���9O&('=;�G�Xp#?90;)#?G

� ��� ��� 	��p4������p�p5�� �$��� � �p7x�\�u�*mn�\���K�&��4w���\'05(� ��'

�"!.#\9O&8N.&(32oH;D>+G�>+G�N$;=G/90UHG/G�#?N�;D3�G�#?9O@/;=&(3®mA�87zN.#0Xp#?3$NHG"&(3�@/!.#\>^�K>+;D'=>AoH;='=;=@}6�&+*I@/��q�
�G0�
�"!.#�*�-/#?W8U.#?3$9O6�&+*xm^« kK¬�­ Yx>?67')#?>+N U$Gx@�&�@/!$;=3.J®@/!$>A@|@/!.#�G�6�3$9O-5!$&(3$;)<?>A@/;)&(3EG/;=4(3$>+'�;=G���U$G/@�>+3
&(U.@/9O&(Ya#�&+*�@/!.#�9O&8N$&(3�oH;D>+G ;=3a@/!$#�4+#?3.#?G?��d�#�G�@/>A-5@�#?N�@�&\#O�8Xy')&+-/#�;=*pG/683$9:!.-/&(3$;=<?>A@/;)&(3�G/;=4(3$>+'$]S>+G
>+3�&(U.@/9O&(Ya#`&+*�@/!$#�9O&�N.&(3%oH;D>+G"&+-�G�&(Ya#0@/!$;=3$4�Ya&+-/#�*MU$3$NH>+Ya#?3�@/>+'ª;=3%3$>A@/U$-/#+�"�"!.#`;DN.#?>aop#?!$;=3$N
@/!.#�#O�8Xp#0-5;=Yx#?3�@I]S>+Gj@�&�G�#0#�;)*p@/!.#�G�683H95!.-/&(3H;)<?>A@/;)&(3�G5;)4(3$>+'.]S>+GS>�4+&8&8N_;=3$N$;D90>A@�&+- *r&+- @/!.#�X$-/&�9O#?G/G
&+*P@�-5>+3$G/'D>A@/;)&(3
�.&+-�;)@C]S>+G��/U$G�@">+3.&+@/!$#0-�Ya#?>+G/U$-/#e&+*P@/!.#�9O&8N$&(3zoH;=>+G0�

�F&_G�@/>A-/@�]�;)@/!%@/!$#`#O��Xs#0-:;=Ya#?3c@�³6;x�+#0-:;)�$#?N%4+#?3$#?G0�sYx&+-/#`@/!$>+3�>�m:96969_oH>+G�#?G�;=3�')#?3.4+@/!
]j#0-/#�@/>AJ+#?3_*r-/&(Y~@/!$#�1"��9O&('D;H>+3$N|#?>+95!_&(3.#�&+*�@/!.#?Y~]j#0-/#�;=3$N.#0Xp#?3$N$>+3c@/')6\G/!cU��x#?Nx&(3|Xp#0-b9O&�N.&(3�g
oH>+G/;DGa3.&+@x;=3E>+3c6®G�Xp#?90;)�y9|&+-:N.#0-?�E�"!$;=G[Ya#?>+3HGa@/!$>A@a]j#%@�&c&+J®@/!.#z�$-:G�@x9O&8N$&(3�&+*�>
4+#?3$#�>+3$N
G�]S>AX$Xp#?Nf;)@e]�;=@/!�>�N$; yp#0-/#?3c@�9O&8N$&(3f>A@�>z-:>+3$N.&(Yx')6295!.&(G/#?3�Xp&(G/;)@/;=&(32;D3�@/!.#�G/>+Yx#x4+#?3.#+���"!$;=G
]S>+G�N.&(3.#e-5#0Xs#?>A@�#?NH')6�@/;='D'y]j#�]j#0-/#`>AoH'=#�@�&|G/!cU��x#e@/!.#e]�!.&('=#e4+#?3.#+� �"!$;DGSX$-/&�9O#?G/GS]j>+G�-/#0Xp#?>A@�#?N
*r&+-�>+'='P@/!.#_³6;z4+#?3.#?G0���"!.#?G/#xG/!cU��x#?N�4+#?3.#?G�]b#0-5#x@�-/#?>A@�#?N®>+G�XHU.@/>A@/;=�+#x4+#?3.#?G`>+3HNf*r-/#0#x#?3.#0-/4+6
>+3$>+')6�G/;=Gj]S>+GCXp#0-/*r&+-5Ya#?N_&(3z@/!.#?Y�o86|Yx&^��;=3.4a&^�+#0-�@/!.#�@/>+;='ugv#?3$N�&+*�@/!.#xm?n(�_-:��q�
 ;=3$NH;)�8;DN$U$>+'=')6
&(3 #?>+9:! &(3.#�&+*\@/!.#?Y >+3$N 90>+'=90UH'=>A@/;=3.4�*r-/#0#Ogv#?3.#0-/4+6�*�&+-�#?>+95! &+*\@/!.&(G�#�Xp&(G/;=@/;)&(3$G0�~q�&^]�@/!.#



767

#?3$G�#?Y�oH')#�Xs&(G5;)@/;)&(3�G�Xp#?90;)�H9[>^�+#0-5>A4+#?G[]b#0-5#�@/>AJ+#?3®>+G`>+')-/#?>+N$6
NH;=G/90U$G/G/#?N�;=3�G�#?9O@/;)&(3 k �87.�_��!.#0-/#
]S>+Gj>+3�>^�+#0-5>A4+#`G�6�3$95!$-/&(3$;)<?>A@/;)&(3_G/;)4(3H>+'HX$-5#?G�#?3�@j&^�+#0-C@/!$#�#?3$G/#?Y`oH'=#+�I�"!$;=Gb;=G op#?90>+U$G/#�@/!.#�#<yp#?9O@
&+*�@/!.#�G/!8U���;=3.4\&+*�@/!.#�4+#?3.#?G";DGC')&(G�@C&^�+#0-�@/!.#e#?3$G�#?Y�oH')#e&+*�4+#?3.#?G0�b��#?3$9O#�;)@S]j>+GC-5#?WcU$;=-/#?N_@�&�N.&
@/!.#`>+3H>+')68G5;=GS&(3%@/!.#�;=3$N$;)��;=N$UH>+'$4+#?3.#?G�>+3$N%3.&+@"&§�+#0-�@/!$#�#?3$G�#?Y�oH')#+�IT�#?9O@�&+-�>+3$>+')6�G/;=GC>+G�>+')-/#?>+N.6
N$;=G590U$G/G�#?N ;=3 @/!.#fG/#?9O@/;)&(3 k �<;8�e]S>+G%U$G�#?N *r&+-%@/!$;=GzG5;)4(3$>+'�>+3$>+')6�G/;=G�*r&+-%@/!.#f;=3HN$;)��;=N$U$>+'C4+#?3$#?G0�
�"!.#%;DN.#?>2&+*�#0�A>+'=U$>A@/;D3.4
@/!.#%4+#?3.#?G|;=3$N$;)��;=N$UH>+'=')6�]S>+Gx@�&�G�#0#�95!H>+3.4+#?G�;=3�@/!$#%G�683H95!.-/&(3H;)<?>A@/;)&(3
G/;)4(3H>+'yJ+#0#0Xy;=3.4a#O�.>+9O@/')6|@/!$#�G/>+Ya#e9O&8N$&(3zoH;=>+GS>+GC@/!.#�>+9O@/UH>+'p4+#?3.#?G0� �"!H;=Gj]j>+G"N$&(3.#�oc6�G/!8U���;=3.4
@/!.#%9O&�N.&(3$G[;=3®#?>+95!B&+*�@/!.#�³6;24+#?3$#?G0�j;D3®Y�>+3�6®N$; yp#0-/#?3�@[]S>?6�Gx>+3$N�@�-/#?>A@/;D3.4�>+'='j@/!.#%G/!8U��x#?N
Xp#0-5Y\U.@/>A@/;)&(3$G�>+G�XHU$@/>A@/;)�+#�4+#?3$#?G0���"!.#�*�-5#0#`#?3.#0-/4+6z]S>+G�90>+'=90U$'=>A@�#?N�*r&+-�#?>+9:!�&+*�@/!$&(G�#�XyU.@/>A@/;)�+#
4+#?3.#?G0�Pd�#CN$;=N`@/!$>A@P*�&+-�@/!.#S�$-5G/@+;�mjoH>+G�#?GP>+3$N�@/!.#?3\-/#0Xp#?>A@�#?N\*�&+-�;=3$9O-5#?Ya#?3�@/Gª&+*�;�mS90U$Y\U$'=>A@/;)�+#?'=6
90>+'=90U$'D>A@/;=3.4a@/!.#�Yx>A4(3H;)@/U$N.#�>+3$N�Xy!$>+G�#e&+*P@/!.#��+#?9O@�&+-?�

d�#x*MU.-/@/!.#0-�;=3c�+#?G�@/;)4(>A@�#?N�@/!.#x>?�+#0-:>A4+#_9O&�N.&(3�oH;D>+Ge&^�+#0- k �S9%�+#0-5;)�H#?N�>+3$Nf')&(3.4%1���9O&('=;
4+#?3.#?Gan8� ³8�
d�#_UHG�#?N�@/!H;=G�NH;=G�@�-5;)oyU.@/;)&(3
@�&
G�#?')#?9O@an6;S929O&�N.&(3$G�-/#0X$-5#?G�#?3�@/;D3.4�@/!.#�9O&�N.&(3�oy;=>+G`&+*
@/!.#�G�Xp#?90;)#?G0�Pd�#�UHG�#?Nx@/!.#?G/#�n6;S9\9O&8N.&(3HGb>A-/-:>+3.4+#?N|;D3xN$; yp#0-/#?3c@I&+-5N.#0-5Gb@�&`4+#?3$#0-5>A@�#e!�68Xp&+@/!.#0@/;=90>+'
4+#?3.#?G0�zd�#_*r&(U$3$N�@/!.#_90U$Y\U$'=>A@/;)�+#_G�683H95!.-/&(3H;)<?>A@/;)&(3fG/;=4(3$>+'I�+#?9O@�&+-[*r&+-`#?>+95!®&+*C@/!.#?Y%�%,�;=4(U.-/#?G
n8� k @/!$-5U�n8�<;xG5!.&^]°@/!.#`90U$Y\U$'=>A@/;)�+#�G�683H95!.-/&(3H;)<?>A@/;)&(3%G/;=4(3$>+'p�+#?9O@�&+-5G�*�&+-�@/!.-/#0#`G5U$95!�4+#?3.#?G0�S�"!$;=G
]S>+G�@�&�G�#0#\;)*�@/!.#�3$#?;)4(!�op&+-5;D3.4x9O&8N$&(3$G�!H>+N�>|G�#?9O&(3$N2&+-5N.#0-�#<ys#?9O@�&(3�@/!.#\90UHY�U$'D>A@/;)�+#�G�6�3$9:!.-/&Ag
3$;)<?>A@/;=&(32G5;)4(3$>+'��`
�GeG�#0#?3�;=32@/!.#[�$4(U$-/#?G�@/!.#xn6;S9%')&(3.4_*M>Ao$-5;=90>A@�#?N
4+#?3.#?G�X$-/&�N$U$9O#?N290U$Y�UH'=>A@/;)�+#
G�6�3$95!$-/&(3$;)<?>A@/;)&(3EG5;)4(3$>+'C�+#?9O@�&+-5G�]�;)@/!7NH; ys#0-5#?3�@xYx>A4(3H;)@/U$N.#z>+3$NEXy!$>+G�#z-/#  #?9O@/;D3.4�@/!$;=GxG/#?9O&(3$N
&+-5N.#0-�#<ys#?9O@0�

Rj6�G/#?')#?9O@/;)�+#?')6z95!$&c&(G/;D3.4xG�#?W8U.#?3$9O#?G"&+*�9O&�N.&(3$G�]b#`90>+3�>+95!$;=#0�+#�>�NH; ys#0-5#?3�@"Yx>A4(3H;)@/U$N.#
>+3$N%>|N$; yp#0-/#?3c@CXH!$>+G�#e*r&+-�@/!.#�G�683H95!.-/&(3H;)<?>A@/;)&(3%G/;=4(3$>+'�*r&+-"@/!.#`G/>+Yx#�9O&�N.&(3%N$;=G/@�-5;)oHU.@/;=&(3_>+G�@/!.#
>?�+#0-:>A4+#�oH;D>+Gx>+9O-/&(G/G|@/!.#�G�Xp#?90;)#?G?�B,P;)4(U.-/#�n8� k ;=Ga@/!.#�n6;S9�9O&8N$&(3�g}')&(3.4f*M>Ao$-5;D90>A@�#?N71"��9O&('=;"4+#?3.#
]�;)@/!�@/!$#z4+#?3.#0-5>+'"Xy!$>+G�#%N$;)-5#?9O@/;)&(3E>A@x-/&(U.4(!H')6 9 � ]�!H;=95!E;=GaW8U$;)@�#%NH; ys#0-5#?3�@a*r-/&(Y @/!.#%4+#?3$#0-5>+'
N$;)-5#?9O@/;)&(3
&+*b�+#?9O@�&+-�*�&+-`@/!.#x1"��9O&('=;I4+#?3.#?G0�x�"!.#[*M>Ao$-5;=90>A@�#?Nf4+#?3.#x]S>+Ge@/!.#?3fG/!8U��x#?N
@�&z4+#0@�@}]j&
G�#0@/GS&+*FNH; ys#0-5#?3�@j�+#?9O@�&+-5GCG�@/>A-/@/;D3.4\;D3|N$; ys#0-/#?3c@jXH!$>+G�#�*�-5&(Y�;)@/G/#?')*�]�;)@/!_N$; yp#0-/#?3c@b�H3H>+'yYx>A4(3H;)@/U$N.#
>+GCG/!.&§]�3z;=3_�$4(U.-5#?GSn8�87|>+3$Nzn8�<;8�j�8&x>+'='s@/!.# k *M>Ao$-5;=90>A@�#?N_4+#?3.#?G"!H>?�+#e#O�.>+9O@/')6|@/!$#�G/>+Ya#e9O&8N$&(3$G
oHU.@"NH; ys#0-5#?3�@"Yx>A4(3H;)@/U$N.#e>+3$NzXy!$>+G�#e&+*�@/!.#`G�6�3$95!$-/&(3$;)<?>A@/;)&(3zG5;)4(3$>+'p&^�+#0-�@/!.#?;)-"'=#?3.4+@/!$G0�



7F;

  100

  200

  300

  400

30

210

60

240

90

270

120

300

150

330

180 0

,�;=4(U.-/#�n8� k �b,$>AoH-5;=90>A@�#?N =�#?3.#��j]�;)@/!%n6;S9�9O&�N.&(3$G"]�;)@/!zG/>+Ya#�9O&8N.&(3%oH;=>+GC>+G�1���9O&('=;�²xm?³


 ��� �� #"%+ ���!�	��� ������* ��� � �  � +-����� "%����� � ��� $ ���

�i3%&+-5N.#0-�@�&_;='='=UHG�@�-5>A@�#e@/!.#\90>AXH>AoH;='=;=@/;)#?GS&+*P&(U.-�;=3HN$;)��;=N$U$>+'y�+#?9O@�&+-�oH>+G�#?N�Yx#0@/!.&8N$&(')&+4+6+�
]j#�*r&�90U$Gj&(3|@t]b&x1��.hS&('=;H4+#?3$#?G0�	��3.#�3.&(3.*r-5>+Ya#�G/!$;=*�@/;=3$4.�c>+3$N_&(3.#�@/!$>A@S#O��!H;)oH;)@/Gb*�-:>+Ya#?G/!$;)*r@/;=3.4.�
Rj&+@/!7>A-/#��+#0-5;)�H#?N�4+#?3.#?G0���"!.#�3.&(3�ge*�-:>+Ya#?G/!.�$@/;D3.4�4+#?3$#%;=G\@/!.-5
��P��!.#�*�-5>+Yx#?G/!$;)*r@/;=3.4�4+#?3.#%;=G
X$-/*MR��y� -/&+4+-5>+YxYa#?N ¯ m�*�-:>+Ya#?G/!$;)*r@/;=3.4x;D3�1��±hj&('=;�XH-/*rR 4+#?3.#�#O��#?YaXH'D;)�$#?G"@/!$#�Yx>§��&+-�*�#?>A@/U.-5#?G�&+*
¯ mz*r-5>+Ya#?G5!$;)*r@/;=3.4�;=N.#?3c@/;)�$#?NE;=3 . ³+³20v� �i@�!$>+G|>�XHU.-:;=3.#�-5;=9:! Lv��!$;=3$#Og}��>+'=4(>A-53.&�@}68Xp#§V[-/#04(;=&(3 k
38U$90')#0&+@/;=N.#?GCU$XHG�@�-/#?>+Y�&+*ª@/!.#�G/'=;)XHXH>A4+#�9O&�N.&(3�hS����L�³6;K@/!%9O&8N$&(3��.J ��³17cV:�H>[G�@�&+X�9O&�N.&(3fLM��
�=[�
J��e³6;(V"3$#O�8@�@�&�@/!.#\G/'=;)X$Xy>A4+#`9O&8N$&(3��y>+3$N�@/!.#`-5#?'=>A@/;)�+#?')6�4+&8&8N2G�@/>AoH;='D;)@}6_&+*�@/!.#`Xp#0X$@/;DN.68')gv@/��q�
"g
=�
�= ]�;)@/!®@/!.# ¯ m�&^�+#0-:'=>AX$XH;=3$4
����� 9O&�N.&(37>+Ga9O&(YaXH>A-5#?NE@�&fG/'=;)XHXH>A4+#_9O&�N.&(3BhS��� . ³+³ 0 . ³/0v�
��U.-j!�68Xp&+@/!.#?G/;=Gb;=GI@/!H>A@b@/!.#0-5#�]j&(U$'=N�os#�>`9:!$>+3.4+#e;=3x@/!$#�op#?!$>?��;)&+-j&+*�@/!.#�X$-/*MREG�683H95!.-/&(3H;)<?>A@/;)&(3
G/;)4(3H>+'.;=3[@/!$;=GP-/#04(;=&(3����F&`;D3��+#?G�@/;=4(>A@�#"@/!$;=G�]j#C�$-5G/@�Xs#0-5*�&+-5Yx#?NaG/;)4(3$>+'.>+3$>+'=68G/;DGP&^�+#0- @/!$#�')#?3.4+@/!a&+*
@/!.#�3.&(3�gv*r-5>+Ya#?G/!H;)*�@/;D3.4�@/!.-5
����"!.#�-/#?G/U$')@/Gb>A-/#eG/!.&§]�3|;D3��$4(U$-/#?GCn8� n�>+3HN_n8� �c�Id�#e@/!$#?3|9O&(YaXy>A-/#
@/!$;=G G�#0@I&+*�-/#?G/UH')@/GP]�;)@/!a@/!$#"op#?!$>?��;)&+-I&+*p@/!.#�G5;)4(3$>+'.*r&+- @/!.#�*�-5>+Yx#?G/!$;)*r@/;=3.4�X$-/*MR®4+#?3.#+�I�"!.#�'=>A@�@�#0-
;=GCG/!$&^]�3%;D3��$4(U.-/#?G�n8� �x>+3$N�n8� �8�



7�n

  100

  200

  300

  400

30

210

60

240

90

270

120

300

150

330

180 0

,P;)4(U.-/#xn8�87.�`,H>Ao$-5;=90>A@�#?N =�#?3.#a�/��]�;)@/!�n6;S9%9O&8N$&(3$G�]�;)@/!�G/>+Yx#x9O&8N.&(3
oy;=>+Ge>+G�1"��9O&('D;�²xm?³�>A@`>
N$; yp#0-/#?3c@"G�6�3$95!.-5&(3$;)<?>A@/;)&(3zG/;=4(3$>+'p@/!$>+3%,$>AoH-5;=90>A@�#?N =�#?3.#��

� ������� �����*� ��
z�����(�u���u�����*���/���*��� �p�������&�h�*� �*4��\���+��� �W� ������� ��
�')�$��7(7��"��� '0� �+�n�$�


 ���&mn�\'0���*
 �+�$���n���\��� 7(��
��

,P;)4(U.-/#?G�n8� n_>+3$N2n8� ��G/!.&§]Z@/!.#\Y�>A4(3$;)@/U$N.#�LM;=3�J.hS>+' 
KYa&('�VC>+3HN�XH!H>+G�#_LM;=3�-5>+N$;D>+3$G:VS&+*
@/!.#eG/;)4(3H>+'y>+GC;)@C>+9090U$Y\U$'=>A@�#?GS&§�+#0-"@/!.#��$-5G/@�m:969aoy>+G�#?Gj&+*F@/!.#�@/!.-5
 4+#?3.#+�I�"!.#0-5#�>A-5#�@t]b&a@/!H;=3.4(G
@�&�3.&+@�#+� ��3.#e;=GS@/!$>A@"@/!$#eXH!$>+G�#�!$>+GC>x@�-5>+3$G/;)#?3c@S-/#04(;)&(3z]�!$;=95!�#O��@�#?3$N$GC>Aop&(U.@ k 9x@�& 7 9a9O&8N$&(3$G
N.&§]�3$G�@�-/#?>+Y *�-5&(Y©@/!.#`G/@/>A-/@�9O&�N.&(3��j�t@"@/!$#?3�G�@/>AoH;D'=;)<0#?GC>+3$N�>A@�@/>+;=3$G�>+3�>+G�6�YaX$@�&+@/;=9e�A>+'=U.#�90')&(G�#
@�&�<0#0-5&.�S��!$;=GC;=3$NH;=90>A@�#?GC@/!$>A@�@/!.#`-5;=os&(G/&(Ya#e@/>+;='�-/#?Y�>+;=3$G";=3%XH!$>+G�#�]�;)@/!��.&+-�;D3z@/!.#`G/>+Yx#`*r-5>+Ya#
>+G0��@/!.#�G�@/>A-/@[9O&�N.&(3�����!.#�&+@/!.#0-a;)@�#?Y @�&
3.&+@�#�;=G`@/!H>A@�@/!.#_�A>+'=U.#�&+*��%Jf4+-5&^]�G[;=3�>+3®>+'DYa&(G�@
Ya&(3.&+@�&(3H;=9�*M>+G/!$;)&(3��j�"!H;=G";=3$NH;=90>A@�#?GC@/!$>A@�@/!.#�G/;=4(3$>+'��+#?9O@�&+-�9O&(3c@�-5;)oHU.@/;=&(3$GC*r-/&(Y©@/!.#\;=3$N$;=�8;=NHU$>+'
9O&�N.&(3$G"@�#?3HN�;=3%@/!.#�G/>+Yx#�N$;)-5#?9O@/;)&(3��Hq�&+@�#�@/!H>A@�@/!.#\>?�+#0-5>A4+#aG/;)4(3H>+'�Yx>A4(3$;)@/UHN.#`;=G ����
§Jy� ]�!.#0-/#
J|;DGS@/!.#�3cUHY`op#0-C9O&8N$&(3$G0�b��;=Y�;='=>A-jos#?!H>?��;)&+-S&+*ª@/!.#�G5;)4(3$>+'pYx>A4(3$;)@/UHN.#�>+3HN�XH!$>+G�#e]S>+GC3.&+@�#?Nz*r&+-
&+@/!.#0-�3.&(3�gv*r-5>+Ya#?G/!$;=*�@/;=3$4\1��yhj&('=;p4+#?3.#?G�]b#�#O�.>+Yx;=3$#?N��

,P;)4(U.-/#?G�n8� �_>+3$N2n8� �|G/!.&§]Z@/!.#\Y�>A4(3$;)@/U$N.#�LM;=3�J.hS>+' 
KYa&('�VC>+3HN�XH!H>+G�#_LM;=3�-5>+N$;D>+3$G:VS&+*
@/!.#�G/;=4(3$>+'p*�&+-�@/!.#�X$-/*MR *�-5>+Yx#?G/!$;)*r@/;=3.4[4+#?3.#�>+9090U$Y\U$'=>A@�#?N�&^�+#0-�;)@/GS�$-5G/@�m:969x9O&8N$&(3$G0� �"!$#0-/#�>A-/#
@}]j&
;=YaXp&+-/@/>+3c@`N$; yp#0-/#?3$9O#?G`]�;)@/!f-5#?G�Xp#?9O@�@�&�@/!$#�op#?!$>?��;)&+-�&+*j@/!$#|G/;)4(3H>+' ;=3f3$&(3�gv*�-:>+Ya#?G/!$;)*r@/;=3.4
4+#?3.#?G0�
,P;)-5G�@0��]�!$;=')#a@/!.#_XH!$>+G/#_;=G\90')&(G�#_@�&2<0#0-/&67�U.X�@�&
>Aop&(U.@ k 9�@�& 7 9
9O&8N$&(3$G�N$&^]�3$G/@�-/#?>+Y



7 �

  100

  200

  300

  400

30

210

60

240

90

270

120

300

150

330

180 0

,P;)4(U.-/#[n8�<;8��,$>Ao$-:;=90>A@�#?N =�#?3.#\�/�/�S]�;)@/!2n6;S9�9O&8N.&(3HG�]�;=@/!�G/>+Ya#[9O&�N.&(32oH;=>+G�>+G�1���9O&('=;ª²�m?³�>A@e>
N$; yp#0-/#?3c@"G�6�3$95!.-5&(3$;)<?>A@/;)&(3zG/;=4(3$>+'p@/!$>+3%,$>AoH-5;=90>A@�#?N =�#?3.#��

*r-/&(Y @/!.#aG�@/>A-/@�9O&8N.&(3���;)@�@/!$#?329:!$>+3.4+#?G�@�&z>+95!H;)#0�+#x>+3
>+G�68YxX$@�&+@/;=9\�K>+'DU.#\>A-5&(U$3$N 7_-:>+N$;=>+3$G�&+-
>Aop&(U.@a³ k 92N$#04+-/#0#?G0�
�"!$;=G�;=YaXH'=;=#?G ¯ m|95!$>+3.4+#z;=3�@/!.#_-/#?>+N$;=3$4�*r-5>+Ya#+�I>+3$N®;=G\9O&(3$G/;=G�@�#?3c@\]�;)@/!
@/!.#�&+oHG�#0-5�+#?N_9:!$>+3.4+#�;=3|X$-/*MR7-5#?>+N$;=3.4�*�-5>+Yx#�@/!H>A@j&�9090U.-5GS>A-/&(UH3$N�@/!$#e³+nK@/!z9O&�N.&(3��I��!.#�G/#?9O&(3$N
@/!$;=3$42@�&�3.&+@�#�LM,P;)4(U.-/#�n8� �(Vx;=G[@/!$>A@x@/!$#0-/#%;=Ga>�Xp#?>AJ�;=3�@/!.#%Yx>A4(3$;=@/U$N.#z&+*�@/!.#%G/;)4(3$>+'S�+#?9O@�&+-
>A-/&(U$3HN�9O&�N.&(3E³6;2*�&('D')&^]j#?N®oc6�>
3.#?>A-:')6fYa&(3.&+@�&(3$;D9�4+-/&§]"@/!E;=3�@/!.#��+#?9O@�&+-�Yx>A4(3$;=@/U$N.#�&+*�@/!.#
>+9090U$Y\U$'=>A@�#?N_G/;)4(3$>+'H>A-/&(U$3$N|9O&8N.&(3 7 9��I�"!.#�>+909O#0X$@�#?N�G/'=;)X$Xy>A4+#"9O&8N.&(3_;=GI>A@jJ��e³17_L�³6;K@/!�9O&�N.&(3yV
. ³+³20 . ³20v�E�"!H;=G[;=Ga>+37;=3$NH;=90>A@/;)&(3�@/!$>A@x@/!.#zN$; yp#0-/#?3c@/;=>+'CG/;)4(3H>+'b�+#?9O@�&+-_95!$>+3$4+#?NBN$;)-5#?9O@/;)&(3�>A@x@/!.#
*r-5>+Ya#?G/!$;=*�@�Xp&(;=3c@0�|�"!.#a@�#0-:Yx;=3$>+'PXH!H>+G�#+�ª>+G�G�#0#?3�;=3�,�;=4(U.-/#�n8� �8��;=G�!.#?>+NH;=3.4�@�&�>+3�>+G�68YxX$@�&+@/;=9
�A>+'=U.#�>AX$X$-5&?�.;=Yx>A@�#?')6
m?³S9xN.#04+-/#0#?G�*�-5&(Y�@/!$>A@"&+oHG/#0-/�+#?N%*r&+-"@/!.#e@/!.-:
 4+#?3.#+�


�3$&+@/!.#0- ]S>?6a&+*�N$;=-/#?9O@/')6[95!.#?95J8;=3$4`*r&+-b>`9:!$>+3.4+#�;=3a@/!.#�XH!$>+G�#�>+3$4(')#�&+*p@/!.#�G/;)4(3$>+'$;DG�@�&
#?G�@/;=Y�>A@�#e@/!.#�N$; yp#0-/#?3c@/;=>+'H�+#?9O@�&+-�XH!$>+G�#�o86|XH-/&8NHU$90;=3.4\>\G5'=;=N$;=3$4`]�;=3HN.&^] G/U$Y�Yx>A@/;)&(3_&^�+#0-�G�&(Ya#
38U$Y`op#0-�&+*"9O&8N.&(3HG0��G5>?6Bm:929O&8N$&(3$G0�%,P;)4(U.-/#_n8�=m:92G5!.&^]�G�@/!.#|XH!$>+G�#x&+*C@/!$#_N$; ys#0-/#?3c@/;=>+'IG5;)4(3$>+'��
d�#�90>+3_G/#0#�@/!$>A@jG�&(Ya#[m?n�@�& k 9\9O&8N.&(3HGbN.&§]�3$G�@�-5#?>+Y �8@/!.#�XH!$>+G�#�G/@/>A-/@/GS95!$>+3.4(;D3.4`*r-/&(Y >��A>+'=U.#
>A-/&(U$3HN�<0#0-/&%LM>+3$N�;=3�XH!$>+G�#�]�;)@/!|@/!.#�G�@/>A-/@C9O&�N.&(3yVI@�&\>\XH!$>+G/#�>A-/&(UH3$N�7\-5>+N$;D>+3$G�Lr&+-C>Aop&(U.@C³ k 9
N.#04+-/#0#?G V:�b
�4(>+;=3��.@/!$;=GC;DG"9O&(3$G/;=G/@�#?3�@C]�;=@/!z@/!.#e&+oHG�#0-5�+#?N%*r-5>+Ya#?G/!$;=*�@C>A@�9O&�N.&(3�³+n8�



7 �

0 10 20 30 40 50 60 70 80 90 100
0

5

10

15

20

25

30

35

40

45

codon positions

cu
m

u
la

tiv
e
 m

a
g
n
itu

d
e

,P;)4(U.-/#�n8� n8����>A4(3$;)@/UHN.#"&+*FhSU$Y\U$'=>A@/;)�+#���683$9:!.-/&(3$;=<?>A@/;)&(3|��;)4(3H>+'��+#?9O@�&+-j*r&+-I@/!.#��$-5G�@"m:969�9O&8N$&(3$G
;=3z3.&(3.gv*�-5>+Yx#?G/!$;)*r@/;=3.4\@/!.-5
°4+#?3.#�&+*�1"��9O&('D;

0 10 20 30 40 50 60 70 80 90 100
-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

3

codon positions

cu
m

u
la

tiv
e
 p

h
a
se

,P;)4(U.-/#[n8� �c���b!$>+G�#\&+*jhSU$Y\U$'=>A@/;=�+#[�86�3$95!$-/&(3$;)<?>A@/;)&(3
��;)4(3$>+'ª�+#?9O@�&+-e*r&+-�@/!$#��$-:G�@�m:969z9O&�N.&(3$G�;=3
3.&(3�gv*r-5>+Ya#?G5!$;)*r@/;=3.4\@/!.-5
°4+#?3.#�&+*�1"��9O&('=;



7 �

0 10 20 30 40 50 60 70 80 90 100
0

5

10

15

20

25

30

codon positions

cu
m

u
la

tiv
e
 m

a
g
n
itu

d
e

,P;)4(U.-/#�n8� �8����>A4(3$;)@/UHN.#"&+*FhSU$Y\U$'=>A@/;)�+#���683$9:!.-/&(3$;=<?>A@/;)&(3|��;)4(3H>+'��+#?9O@�&+-j*r&+-I@/!.#��$-5G�@"m:969�9O&8N$&(3$G
;=3�*r-5>+Ya#?G/!H;)*�@/;D3.4�XH-/*rR�4+#?3.#`&+*P1���9O&('=;

0 10 20 30 40 50 60 70 80 90 100
0

1

2

3

4

5

6

7

codon positions

cu
m

u
la

tiv
e
 p

h
a
se

,P;)4(U.-/#[n8� �8���b!$>+G�#\&+*jhSU$Y\U$'=>A@/;=�+#[�86�3$95!$-/&(3$;)<?>A@/;)&(3
��;)4(3$>+'ª�+#?9O@�&+-e*r&+-�@/!$#��$-:G�@�m:969z9O&�N.&(3$G�;=3
*r-5>+Ya#?G/!$;=*�@/;=3$4�X$-5*rR�4+#?3.#�&+*P1"��9O&('D;



;S9

0 10 20 30 40 50 60 70 80 90 100
-1

0

1

2

3

4

5

6

codon positions-window(size 10)

p
h
a
se

 s
u
m

m
a
tio

n
 o

f 
w

in
d
o
w

(s
iz

e
 1

0
)

,P;)4(U.-/#©n8�=m:9�� �b!$>+G�#�&+* ��; ys#0-5#?3�@/;=>+'B��683$9:!.-/&(3$;=<?>A@/;)&(3 ��;)4(3$>+'®�+#?9O@�&+-~*r&+- @/!.#��H-5G�@�m:969
9O&�N.&(3$G^LMYa&§�8;D3.4a]�;=3$N$&^] m:9x9O&�N.&(3$GC]�;=N.#§Vj;=3�*r-5>+Ya#?G/!H;)*�@/;D3.4�XH-/*rR�4+#?3.#`&+*�1���9O&('=;



;�m

� �������	��
 �

� ��� � � � � � � ��� � ��� 	 � � � � � ��� � � � � �

� � � � � 	 � � � � � � � � �

��U.-5;=3.4�@/!.#[X$-/#0��;)&(U$G�9:!$>AX$@�#0-5G�]j#a!$>?�+#aG�#0#?32@/!$>A@�@/!.#0-5#\;=G�>�G�#0@�&+*I4+#?3.#?G�]�!H;=95!2>A-/#
�+#0-5;)�H#?N7oHU.@_N.&(3 l @_G/!.&^] >E��� ')&�9/J7;=3B@/!.#2-/#04(;)&(3�U.XHG�@�-/#?>+Y &+*�@/!.#2G�@/>A-/@�9O&8N.&(3�� d�#
>+'=G�&
;=N.#?3c@/;)�$#?N®>�G�6�3$95!$-/&(3$;)<?>A@/;)&(3�G/;=4(3$>+'j&^�+#0-x@/!.#?;=-\#?3HG�#?Y`oy')#z3.&+@���UHG�@\N$&^]�3$G/@�-/#?>+Y >+GxG/!.&§]�3�;=3
�$4(U.-5#?G#;8� ³">+3$NG;8� k �ª� 3`>+3�>A@�@�#?YaX$@ª@�&"@/!.-/&§]�G�&(Ya#jYa&+-/# 'D;)4(!�@�&(3`@/!.#I-5;=os&(G/&(Ya# l G�op#?!$>?��;)&+-F;D3e@/!.#
@�-5>+3$G5'=>A@/;)&(3%;=3H;)@/;=>A@/;)&(3zXH-/&89O#?G5G0�$]j#�>A@�@�#?YaX$@�#?N2@�&|#O�8XH'=&+-/#�@/!.#�Xs&(G5G/;)oH;='D;)@}6a&+*I>|G�683H95!.-/&(3H;)<?>A@/;)&(3
G/;)4(3H>+'Cop#0*�&+-/#z@/!$#�G�@/>A-/@_9O&8N.&(3�� �"!$;DG[]j>+G|N.&(3.#%*r&+-|>+'='"@/!.# �+nS9f4+#?3$#?G�;=3E4+#?3$#0-5>+'�>+3$N7@/!.#?3
G�Xp#?90;)�H90>+'D')6E*�&+-z@/!$# k n®4+#?3.#?Gz]�!$;D95! N$;=NH3 l @|!$>^�+#�>B��� ')&�9/J ;=3 >+3�6�&(3.#�&+*`@/!$#?Yz��T�#?9O@�&+-
>+3$>+')6�G/;=G\]S>+GaN.&(3.#�&^�+#0-�@/!.#?Y ;=3�@/!.#z-/#04(;)&(3�>A-/&(U$3HN�@/!$#�G/@/>A-/@x9O&8N$&(3����"!.#�Yx>A4(3$;=@/U$N.#z>+3$N
XH!$>+G/#e*�&+-"@/!$#`G�6�3$95!.-5&(3$;)<?>A@/;)&(3zG/;=4(3$>+'�>+9090U$Y\U$'=>A@�#?N%#0�+#0-56_oy>+G�#�@�-5;)Xy')#0@�Lr@/!$;)-5Nz!$>A-:Ya&(3$;=9�&+*P@/!.#
G/;)4(3H>+'�V�]S>+G[90>+'=90U$'=>A@�#?N�*�-5&(Y g ;17+@/!�oH>+G/#|Xp&(G/;)@/;=&(3 L�g5m�� ��� oH>+G�#_@�-5;)XH'=#0@�&+-a9O&8N.&(3sV�@�&Em��S92oH>+G�#
Xp&(G/;)@/;)&(3HGªN.&§]�3$G�@�-5#?>+YZ&+*sG�@/>A-5@P9O&�N.&(3[&§�+#0- @/!.#S#?3$G�#?Y�oH')#C>^�+#0-5>A4+#+� �"!.#S-/#?G5U$')@/G�*�&+-�@/!$# k n�4+#?3$#?G
G�#0#?3�*�-5&(Y©@/!.#\�$4(U.-/# �c�=m_LM>+'=G/&|G�#0#\�$4(U.-/# �c� ³(V"G/!$&^] @/!$>A@�@/!.#0-5#\;=G�>�G�6�3$9:!.-/&(3$;)<?>A@/;=&(3�G/;)4(3H>+'�;=3
@/!.#�U$XHG�@�-/#?>+Y�-/#04(;)&(3_�/U$G�@�op#0*r&+-/#a@/!.#_G�@/>A-/@`9O&�N.&(3�����&§]b#0�+#0-[@/!.#�os#?!H>?��;)&+-�]S>+G�Yx;DG/G/;=3.4�&§�+#0-
@/!.#_#?3$G�#?Y�oH')#x&+* �+nS9�4+#?3$#?G�Lr�H4(U.-/# �c� k V:�
�"!$;DG�4+&8#?G�]�;)@/!f@/!.#|*r>+9O@\@/!$>A@\@/!.#�G�683H95!.-/&(3H;)<?>A@/;)&(3
G/;)4(3H>+'�;=GC3.&+@"X$-5#?G�#?3�@�&(U.@/G/;=N.#�@/!.#�9O&8N$;D3.4[-/#04(;)&(3��

�F&�>+3$>+'=6c<0#z@/!.#�Xp&(G/G/;=oH')#�-5#?'=>A@/;)&(3®&+*�@/!.#z>AoHG/#?3$9O#z&+*�G�6�3$9:!.-/&(3$;)<?>A@/;=&(3®G5;)4(3$>+'S;=3®@/!.#



;+³

U.XHG/@�-/#?>+Y�-/#04(;)&(3�@�&�@/!.#[���w')&�9/J�*�-:>+Ya#�]�;)@/!�-5#?G�Xp#?9O@"@�&�@/!.#�G�@/>A-/@�&+*�9O&�N$;=3.4a-5#04(;)&(3z]j#`-/#0Xp#?>A@
@/!.#�>+3H>+')68G5;=G�&^�+#0- k G�#0@/G`&+*b4+#?3.#?G?��m:969%4+#?3$#?G�*r-/&(Y @/!.# �+nS9�4+#?3.#?G�]�!$;=95!�!H>+N�@/!.#�Yx>K�.;=Y\U$Y
*r-/#0#Ogv#?3.#0-/4+6z*r&+-"@/!.#\�.�w')&895Jz;=3z*r-5>+Ya#�Xp&(G/;)@/;=&(3�mA�y³a>+3$N k ]b#0-5#`95!.&(G/#?3�@�&xop#`;D3�#?>+95!�&+*�@/!$# k
G�#0@/G0�I,$-5>+Ya#�Xs&(G5;)@/;)&(3 k 9O&+-/-/#?G/Xs&(3HN$GI@�&\@/!.# � m�� � Xs&(G5;)@/;)&(3x&+*F&(U.- *r-/#0#�#?3.#0-/4+6�;=3HN.#O��;D3.4�G/95!$#?Ya#+�
��;=Y�;='=>A-5')6�@/!.#�*�-5>+Yx#�Xp&(G/;)@�&(3�³�>+3$N�m�9O&+-/-/#?G/Xs&(3HN�@�&\@/!.# � ³ � ­ >+3$N � k ¬�­ Xs&(G5;)@/;)&(3x-5#?G�Xp#?9O@/;)�+#?')6+�
�"!.#�90U$Y�UH'=>A@/;)�+#�Yx>A4(3H;)@/U$N.#�>+3HN7XH!$>+G/#%*�&+-_*r-5>+Ya#%Xp&(G/;)@/;=&(3 m�>A-/#2G/!.&§]�3B;=37�$4(U.-/#?G � ��>+3$N

�� ³S9����"!.#�90UHY�U$'D>A@/;)�+#|Yx>A4(3H;)@/U$N.#�>+3HNfXH!$>+G/#x*�&+-\*r-5>+Ya#xXp&(G/;)@/;=&(3�³%>A-/#_>+G�G5!.&^]�3�;=3f�H4(U.-/#?G

�� ³ k >+3$N2
�� ³17.��,P;=3$>+'='=6|�$4(U$-/#?G�
�� ³��|>+3$N�
�� ³���G5!.&^] @/!.#�G5>+Ya#�*r&+-�@/!.#`#?3$G/#?Y`oH'=#�;=3z*r-5>+Ya# k �
�"!.#��$4(U.-/#?Gb-/#0*r#0-/-/#?N_>Aop&^�+#�G/!.&^] @/!.#�Ya#?>+3|op#?!$>?��;)&+-j&+*�@/!.#�90UHY�U$'D>A@/;)�+#�Y�>A4(3$;)@/U$N.#�>+3$N�Xy!$>+G�#
;=32#?>+95!f&+* @/!.# k *r-5>+Ya#?G�*r&+-e@/!.# k #?3$G�#?Y�oH')#?G�*r-/&(Y � ;17 ��� @�&fm��S9 ��� oH>+G�#[Xp&(G/;)@/;=&(3����"!.#062>+'=G�&
G/!.&§] @/!.#�G�@/>+3HN$>A-5NzN.#0��;=>A@/;)&(3$GC>A-5&(U$3$Nz@/!.#�Yx#?>+3$G">A@"#?>+9:!%Xp&(;=3c@S>+G�>xG�#0Xp#0-5>A@�#eXH')&+@";D3�#?>+95!%&+*
@/!.#[�$4(U.-5#?G0�`�"!.#aN.#0@/>+;D'=G�&+* @/!.#a90>+'=90U$'D>A@/;)&(3$G�&+*bYa#?>+3�90U$Y�UH'=>A@/;)�+#[Yx>A4(3$;)@/U$N$#\>+3$N
Xy!$>+G�#a>+3$N
G�@/>+3$NH>A-5N%N.#0��;=>A@/;)&(3$GC>A-5&(U$3$N�@/!.#?G�#�Ya#?>+3$G">A-/#�G/!.&^]�3%;=3zG/U.oyG�#?9O@/;)&(3 �c�=mA�

�"!.#�90U$Y\U$'=>A@/;=�+#e�+#?9O@�&+-�>A@�Xs&(G5;)@/;)&(3z;�G/!$&^]�GC@/!$#�#<ys#?9O@�&+*P@/!.#`G�6�3$95!$-/&(3$;)<?>A@/;)&(3zG5;)4(3$>+'
&^�+#0-_>
4+-/&(U.X7&+*�Xp&(G/;)@/;)&(3HG0����; yp#0-/#?3c@/;=>+'C>+3$>+')6�G/;=G\&+*�@/!.#?G�#�90U$Y\U$'=>A@/;=�+#_�+#?9O@�&+-:G�4(;)�+#?Gx@/!.#%;=3�g
G�@/>+3c@/>+3.#0&(U$GC�A>+'=U.#�&+*F@/!$#�G/683$9:!.-/&(3$;=<?>A@/;)&(3|G5;)4(3$>+'p>A@C>+3�6_9O&8N.&(3�Xp&(G/;=@�&(3����"!.#�G�683H95!.-/&(3H;)<?>A@/;)&(3
G/;)4(3H>+'�N.&c#?G53 l @�>+')]S>?6�G`Ya&§�+#�@/!.#x-:;)op&(G�&(Ya#[oc62#O�.>+9O@/')6 k oH>+G�#xXy>+;)-5G0�a�"!$;DGeN$; yp#0-/#?3�@/;D>+'ª�+#?9O@�&+-
90>+3|os#C��;)#0]j#?N�>+Gj>`9O&+-/-5#?9O@/;)&(3|G5;)4(3$>+'.@�&�@/!.#�G�6�3$95!$-/&(3$;)<?>A@/;)&(3|G/;)4(3$>+'$@/!$>A@ -/#?>+NA��U$G/@/G�@/!.#�3$&+-5Yx>+'
k oH>+G/#OgvXH>+;)-IG/!$;=*�@�>A@ >�@/;=Yx#+�P��!.#"N$; yp#0-/#?3c@/;=>+'�Yx>A4(3$;)@/U$N$#S>+3HNaXH!$>+G�#"90>+'D90U$'=>A@/;)&(3$G�>A-5#"9O&^�+#0-/#?N_;=3
G/U.oyG�#?9O@/;)&(3 �c� ³8�j�"!.#�-/#?G5U$')@/GS*r&+-"@/!.#`N$; ys#0-/#?3c@/;=>+'�Yx>A4(3H;)@/U$N.#�>+3$N%XH!$>+G�#e*r&+-�*r-5>+Ya#xm�>A-5#�G/!.&§]�3
;=3a�H4(U.-/#?Gj
`� ³�m�>+3$N�
�� ³+³8� ��; yp#0-/#?3c@/;=>+'HYx>A4(3H;)@/U$N.#�>+3HNxXH!$>+G/#"*�&+-j*r-5>+Ya#�³`>A-/#�G5!.&^]�3|;=3x�H4(U.-/#?G

�� ³6;x>+3$N%
�� ³+n8�S,�;D3$>+'=')6|@/!.#��$4(U.-5#?G"
`� ³���>+3$N%
�� k 9�;='D'=U$G�@�-5>A@�#�@/!.#�N$; yp#0-/#?3�@/;D>+'�Yx>A4(3$;)@/UHN.#�>+3$N
XH!$>+G/#e*�&+-"@/!$#�4+#?3.#?G"]�!$;=95!z'=&895J_;=3�*r-5>+Ya# k �

,.-/&(Y @/!.#e�+#?9O@�&+-�XH')&+@/GC
�� ³S9���
`� ³17z>+3$N%
�� ³��8�H]j#`90>+3�G�#0#�@/!$>A@"@/!$#`G�@/>A-/@/;=3$4aXH!$>+G�#e*r&+-
@/!.#�G�#0@b&+*�4+#?3$#?Gb;=3�#?>+95!_&+*�@/!.# k G�@/>A-/@/;D3.4`Xp&(G/;)@/;=&(3$GI;=GbG�@/>A@/;=G�@/;=90>+'D')6aN$; yp#0-/#?3�@0���"!$#"XH!$>+G�#�&+*�@/!.#
G�6�3$95!$-/&(3$;)<?>A@/;)&(3zG5;)4(3$>+'p@�-5;)#?G"@�&�>+95!$;=#0�+#`@/!.#e�H3H>+'p#?WcU$;D'=;)o$-5;DU$Y XH!H>+G�#e*�&+-�@/!.#�4+#?3.#+�



; k

Cumulative Amplitude of 36 genes with no lock
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Cumulative Phase of 36 genes with no lock
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Cumulative Amplitude of 860 verified genes
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Differential Amplitude for 100 genes with lock in frame 3
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