
●●

●●
●●
●
●●●●●●●
●●
●●
●●

●

●
●
●

●●

●

●

●●●

●

●●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●●●●
●●●●●●
●●●●
●●

●●
●●
●●
●●
●

●

●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●
●
●

●●●●
●

●
●

●●
●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●
●
●
●●●●●●●

●●●

●●●●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●
●
●●●●
●●
●●●●●●●●
●●●●
●
●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●●●●●
●●●●●●●●
●●●●
●●
●●
●
●

●

●
●

●●●●●●●●
●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●
●
●●
●
●●
●●
●
●●

●
●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●
●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●
●●
●●●
●●●
●●●●●●●●●
●●●●●●
●●●
●●●●●●●●●●●●
●●●
●●
●●
●●●
●●

●●
●●●●●●●
●●●●●●●●●●●●●●●●●
●

●
●●●●●●●●●●●●●●●
●●●●●●●●
●●●●●
●●●
●●
●●●
●
●
●

●
●

●

●
●
●●
●●
●
●●●
●●●●●●●●●●●●●●●●●●●
●
●●●●
●●●
●●
●●●
●●●
●●
●●
●●
●

●

●●●●●

●

●
●

●●

●
●●
●●●

●●

●

●
●●●●
●●●●
●●

●●●●●●●●●
●
●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●
●●●
●●●●●●
●
●●
●
●
●●
●

●
●
●●

●

●

●
●

●
●

●●
●
●
●●
●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●
●●●
●●●●●●●●●●
●●●●
●
●
●●●●
●●
●
●●
●
●
●
●●
●
●

●●

●
●●●
●●
●
●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●
●

●

●

●
●●
●●●●●●●●●●●●

●

●●●●●●●●●
●
●●●●●
●
●●●●●●
●
●
●

●●●

●

●●●●●●●
●●●

●

●●●●
●●
●●
●●
●●
●●
●
●
●
●

●

●●
●
●●

●
●
●●

●
●●●
●
●
●●●●

●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●
●
●
●●●●●●●●●●
●●
●●
●
●
●
●●
●
●
●

●●
●
●

●

●

●
●●●

●
●●
●●●●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●
●●●
●●●
●
●●●
●●●
●

●

●●

●

●●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●
●●●●●
●●●●●●
●
●●●
●●●
●
●
●●
●●
●

●
●

●

●
●●●
●●●●●●●
●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●●●●●
●●
●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●
●
●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●
●●●●●
●●●
●

●

●
●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●●●
●●●
●●●
●

●

●●●●

●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●
●●●●●●
●●●
●●
●●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●
●
●●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●●●
●●
●●●●●

●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●
●●
●●
●
●
●
●●
●●●●
●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●●●●●●●●●●●●●●●
●●●●●
●●●●●●●
●●●●
●●●
●
●●
●●
●
●●
●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●

●

●

●
●
●
●●●●
●●●●●●●
●●●
●●●●●●●●●●●●●●●

●
●
●●●●●●
●●●●●●●●●●●●●

●
●●
●●
●
●
●
●●●
●

●

●

●●●●●●
●●●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●●●●
●●●
●●
●
●
●

●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●●●
●●●
●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●
●
●●
●
●
●

●

●

●

●

●

●●

●
●●●●●
●
●
●●
●●●●●●●●●●●●●●●
●●●●●●●●

●

●

●●
●●●
●
●
●●

●

●

●

●

●

●

●
●
●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●
●●●
●●
●●●●
●
●
●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●
●●
●●●
●●
●●
●
●

●

●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●
●●●●●●●●●●●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●
●●●
●

●

●
●
●●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●

●

●

●
●
●
●
●●
●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●

●●●●●●●●●●●●●
●

●●
●●
●●●
●

●●●●
●●●
●●
●●
●

●

●

●

●

●●
●
●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●
●●

●

●
●●
●
●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●
●●●
●●●●●●
●●●●
●●●●
●●
●

●●
●

●

●●●

●

●●

●
●

●

●

●

●●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●
●●
●
●●●●
●●●●●●●●
●●●
●
●●
●
●
●
●●

●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●
●●●●●●
●●
●●●●
●
●●●
●

●

●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●
●●
●
●●●
●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●
●●●●
●●●●●●●●●●●
●●
●
●●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●
●●

●●
●
●

●●

●●

●

●●●
●

●
●

●
●

●

●●●●
●●
●
●●

●●

●●

●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●
●●●
●●●
●●●
●●

●
●

●

●
●
●
●

●
●●
●●
●●●
●●

●

●●●●
●●
●●
●●●

●●
●●

●

●

●
●●●
●
●
●
●●
●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●
●●●●●●●●
●●●
●●
●
●
●●
●

●●●
●●
●
●●●
●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●
●
●●●●
●
●●●
●●

●●
●
●
●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●●●
●●
●●●●
●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●
●●●
●●
●●●
●
●
●

●

●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●
●
●
●●
●
●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●
●●●●●
●●
●●●●●●●●
●
●●●●●●
●
●●●●●●
●●●
●●●
●
●●●
●
●●
●
●●
●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●
●●●
●●●
●●
●●●●
●

●

●
●

●

●
●

●

●

●
●

●

●

●
●●●
●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●●
●

●●●●
●●●●●●●●●●●
●●●●
●●●●●●
●●●●●●●●
●●
●●●
●
●●

●
●

●
●
●
●●●

●

●

●

●

●
●

●

●
●
●
●

●
●●●
●●●●●
●●●

●●●●
●
●●●
●●●●●●●●●●●●
●●
●●

●

●

●

●

●●

●
●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●
●●●●●●
●●●●
●●●●

●

●

●

●●

●
●

●

●

●●

●
●
●●
●●
●
●●●●●●
●●●●●
●
●

●●
●

●
●
●

●

●

●

●●

●

●●

●

●

●

●●

●
●●
●
●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●
●●●●●●●●

●

●●●●

●
●●
●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●
●●●
●●
●●●●
●●●
●●

●●●
●
●

●

●●

●

●

●
●
●

●●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●

●●
●●
●
●●
●●
●

●

●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●●●●●

●

●●●
●
●
●●●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●
●●●●●
●
●●
●●
●
●

●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●

●
●

●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●●
●

●

●
●
●●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●
●●●
●●●
●●●

●

●●

●

●
●

●

●
●

●●

●

●●

●

●●●

●

●

●

●

●
●
●●●●●
●
●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●●●●●●
●●●●●●●●●●●●●●●●●●●
●

●

●●●●
●●●●●●●●●●●●●●●
●●●●●●
●●●●●●
●●
●●●●
●●
●

●

●

●●
●
●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●
●●●●●●●●●●●●●●
●●●
●●●
●●●
●
●●
●

●

●

●

●

●●

●

●
●
●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●●
●●●●●●
●●●●
●●
●●●
●●
●●

●

●
●●●
●

●
●

●

●
●

●
●

●

●
●●
●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●
●●●●
●●
●
●●

●●

●

●

●

●

●●

●
●

●
●
●

●

●

●●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●
●●

●

●
●●

●

●●

●

●

●●●●●●●●●●●●●●●●●●●●●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●

●

●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

0

100

200

300

GLBRCY22 CBS432 IFO1815 ZP591 CBS10644 CBS7001 FM1318
Genome Position

A
ve

ra
ge

 D
ep

th

Species

●

●

●

●

●

●

●

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

FM1318

yHRWh88 Avg depth of coverage



0

100

200

300

GLBRCY22 CBS432 IFO1815 ZP591 CBS10644 CBS7001 FM1318
Genome Position

A
ve

ra
ge

 D
ep

th

Species

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

FM1318

yHRWh88 Avg depth of coverage



●
●

●●

●●

●

●
●

●
●

●●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●●●

●

●●●

●

●

●

●●
●

●

●

●
●●

●

●

●

●●

●
●
●
●

●
●●

●

●●
●
●●

●

●

●

●
●
●

●

●
●●
●

●

●
●

●●

●
●●●

●

●

●

●
●

●

●
●

●

●

●
●
●

●

●
●

●
●

●
●
●

●
●
●

●

●
●

●

●

●

●●

●

●

●

●

●●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●

●
●
●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●

●
●●
●
●
●●

●●
●

●
●
●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●
●
●●●

●

●

●
●

●

●●
●●
●

●●●

●
●
●

●

●
●●

●●●

●

●●
●●
●
●

●

●

●●
●

●

●

●●●●

●

●

●

●

●
●

●
●

●●
●

●●

●

●
●

●

●

●
●
●

●●

●●●
●

●●

●
●

●

●

●

●

●

●

●
●

●
●
●

●

●
●

●
●
●

●

●
●

●
●

●

●

●

●●
●

●

●
●
●
●

●

●

●

●●●●●
●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●
●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●

●
●
●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●

●

●
●
●

●●

●

●
●

●
●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●

●●

●

●
●

●
●

●●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●
●
●
●

●

●

●●

●

●

●●●●●

●

●●●●●●●●●●●●●●●
●
●●●●●

●

●

●
●
●
●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●●

●
●

●

●
●

●

●

●
●
●
●
●●
●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●

●●

●
●
●

●

●●

●●

●

●

●
●
●

●

●●●●●

●

●

●

●●

●

●
●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●●

●

●

●

●

●

●●

●
●●
●

●
●●

●

●
●

●
●
●

●●●

●

●●

●

●●

●

●

●●

●

●

●

●
●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●●

●●●

●
●●

●
●
●
●●●
●

●

●

●

●

●

●

●

●

●

●●
●

●●

●

●

●

●
●

●

●

●

●●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●●●

●
●

●

●

●

●

●●●●

●
●
●●

●

●

●

●
●

●
●

●

●●

●

●

●

●●●●

●

●

●
●

●

●

●

●●
●

●●

●

●

●

●

●●

●

●

●●●

●●
●

●
●

●●
●
●●

●

●

●

●

●

●

●●
●●

●

●

●

●●●●●

●

●
●●

●●●

●

●

●

●
●

●

●

●

●

●

●
●
●●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●●

●

●

●

●
●●

●

●●
●
●
●●

●

●

●

●

●
●●●
●
●
●

●●
●●
●
●

●

●
●●
●●●●

●

●
●●

●●

●
●

●

●
●●
●
●
●
●●●

●

●
●

●●

●

●

●

●
●

●
●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●
●
●

●

●●

●
●●

●

●

●
●

●●
●
●

●
●

●●
●●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●●

●

●

●

●
●

●

●●

●
●●●●

●●
●
●●
●
●●

●

●
●

●

●●

●

●

●
●
●●
●●
●●

●●
●
●

●

●
●●

●●

●
●

●

●

●
●

●

●

●
●

●●

●

●●

●

●

●●
●

●
●

●

●
●
●

●

●

●
●

●●

●

●

●

●

●

●●

●

●
●

●●

●
●●

●

●
●

●●

●

●●
●
●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●●

●
●

●●

●

●
●

●

●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●

●

●

●

●
●●

●

●
●

●
●

●●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●

●

●

●

●

●
●
●●
●

●

●
●

●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●

●●

●●

●

●
●
●

●
●
●

●

●

●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●

●

●
●

●

●●

●●
●
●●

●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●

●
●

●

●

●
●

●
●
●●

●
●

●

●
●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●●
●

●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●
●

●●

●

●
●

●

●

●

●

●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●

●
●

●

●

●

●
●

●●

●●

●
●

●●

●●●

●

●

●

●

●

●

●

●
●
●
●●

●

●

●
●
●
●

●

●
●

●
●

●

●
●

●●

●●●

●

●

●

●

●
●

●

●
●
●

●●
●

●

●
●●

●

●

●

●
●

●
●●

●

●

●●

●
●

●●●

●

●●

●
●
●

●●

●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●
●

●
●
●

●

●
●
●

●

●●
●●
●
●●
●
●●●●●

●

●

●

●

●

●

●

●

●

●●

●●

●
●●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●

●

●●●

●

●●

●●

●●

●

●

●

●

●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●

●

●●

●
●

●●
●

●

●

●

●
●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●
●

●

●
●

●
●

●

●

●

●

●●

●

●

●

●●●●●●
●
●
●
●

●

●●●●●
●
●
●●

●
●

●

●

●

●

●
●●
●

●

●

●●

●●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●

●

●

●
●

●
●
●

●

●●

●

●

●

●●●

●

●

●

●
●
●
●
●
●

●●

●

●

●●

●●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●●

●

●●

●
●

●
●●
●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●

●●

●●

●

●●

●

●●

●●

●

●
●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●
●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●

●

●

●

●●

●●
●

●

●●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●

●

●

●●
●

●

●

●

●

●

●

●

●
●●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●●

●

●
●

●●
●

●●

●

●
●

●

●

●

●

●●

●●

●●●●
●
●
●●●

●
●

●

●
●

●

●

●●
●
●
●●●

●
●

●

●●●●
●

●●●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●
●

●●
●

●
●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●
●
●
●●

●

●

●

●●
●

●

●
●

●
●

●●
●
●

●

●●●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●●
●●●

●
●

●
●●

●●

●

●

●

●

●

●

●
●●
●

●

●

●
●

●
●
●
●

●●

●

●●

●

●

●●●

●

●
●

●

●

●

●

●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●
●●

●
●

●

●

●
●●

●
●
●
●

●

●●●

●●

●

●

●●

●

●

●

●●

●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●●

●
●

●

●

●
●
●

●
●
●

●●●

●

●

●●

●●●

●

●●

●
●

●●
●

●

●

●●
●
●

●

●

●
●

●

●

●●

●
●

●●

●
●●

●
●
●

●●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●

●

●

●
●

●●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●
●●

●●

●

●

●●

●●

●

●●●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●
●

●
●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●

●●

●●

●
●

●●

●

●

●

●
●
●

●●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●
●●

●

●
●

●

●

●

●
●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●●

●

●

●●

●

●
●

●

●

●●
●

●
●●
●

●

●

●

●●
●

●

●

●

●●

●

●●

●

●

●●

●
●
●●
●
●
●

●●●
●●
●

●
●
●

●

●

●●

●

●●

●●
●●

●

●

●●●●
●
●

●●
●
●
●
●
●
●

●

●

●

●

●●

●
●

●

●

●

●
●
●
●●
●

●
●

●

●
●
●
●
●
●
●
●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●

●●
●
●

●●
●
●

●
●
●

●
●

●

●

●
●

●

●●
●

●●
●

●
●
●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●●

●

●

●●
●●●
●●●
●●

●

●

●

●

●●
●●
●

●
●●●●

●

●

●
●●●

●

●●

●

●●

●
●

●
●

●
●

●
●●●

●
●

●

●
●

●

●

●
●
●

●●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●
●●●

●

●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●
●
●

●

●

●

●
●

●

●
●
●

●

●

●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●
●
●

●

●●●

●

●●●
●

●

●

●●

●

●

●
●
●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●

●●

●

●

●●

●

●
●

●●●

●

●

●

●

●●

●

●
●
●

●
●
●

●
●

●

●

●
●
●

●●●

●●

●

●

●
●

●●●●
●
●

●

●

●

●

●
●

●
●

●

●●

●

●

●

●●●●●
●

●
●

●
●

●

●●

●
●●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●
●
●

●

●

●
●
●●

●

●
●
●

●

●●
●●
●

●

●

●
●

●
●
●

●
●

●

●

●
●●

●

●
●

●

●

●
●

●

●●
●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●

●

●
●

●
●

●

●
●●
●

●●●
●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●

●

●

●

●
●
●

●●

●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●
●●

●

●
●●●
●●
●

●

●
●

●

●

●●
●
●
●●
●●
●

●

●
●●

●●●

●
●
●●
●
●

●

●●●

●

●

●●●
●●

●●

●●●
●

●

●

●

●●

●●

●

●

●

●
●●
●
●●●

●
●

●
●●

●

●
●

●

●

●
●

●

●●●

●

●

●

●

●●

●

●●●●

●

●
●●

●
●●

●

●

●
●
●

●●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●

●●●

●

●

●

●

●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●

●

●

●●
●

●●

●●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●

●
●
●

●

●●
●●
●

●

●

●●

●

●
●

●

●

●

●

●●

●

●●

●

●

●

●●

●

●
●

●

●

●

●
●●

●

●

●
●●
●

●

●
●

●
●
●
●

●

●

●

●●
●
●

●●
●●●

●

●●●

●

●
●
●

●
●●

●

●

●

●

●●

●

●

●

●

●●

●●

●●

●

●

●
●

●

●
●●●●

●●

●

●

●●

●

●

●
●●

●

●●
●
●

●

●●
●

●●

●

●
●

●

●

●

●

●●

●●

●

●●

●
●●
●

●

●

●●

●

●

●
●

●

●

●

●
●

●

●●

●●●

●

●

●
●
●

●
●●●●●●●●●●●

●

●●●●●●●●●●●●●

●
●
●●
●●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●
●●

●

●
●

●●●
●
●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●
●●
●

●●●●●●●●●

●

●

●

●
●
●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●
●

●
●

●

●●
●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●
●●

●●●

●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●
●

●●

●●

●●●

●●
●●●●●●●●●●●●●●●●

●

●●●●●

●

●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●

●
●
●

●

●
●

●

●

●●

●●

●
●

●

●

●

●
●

●

●

●
●

●
●
●

●
●

●

●
●●

●●

●

●●

●
●●

●

●

●

●

●
●
●
●●●

●

●

●

●
●

●●

●●
●
●

●

●
●
●●
●
●

●
●

●

●

●
●●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●●
●●

●

●
●

●●

●
●
●

●

●

●●
●
●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●
●
●●●

●
●

●●●
●

●

●

●

●
●●●●●●●●●●●●●
●
●●●●●●

●

●●●●●●●●●●●●●●
●
●●●

●

●●●●

●

●●●

●

●●

●
●

●

●

●
●

●●

●
●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

●
●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●●●

●

●●●●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●
●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●

●●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●0

2

4

6

GLBRCY22 CBS432 IFO1815 ZP591 CBS10644 CBS7001 FM1318
Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
)

Species

●

●

●

●

●

●

●

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

FM1318

yHRWh88 Log2(Average Depth)



0

2

4

6

GLBRCY22 CBS432 IFO1815 ZP591 CBS10644 CBS7001 FM1318
Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
)

Species

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

FM1318

yHRWh88 Log2(Average Depth)



●

●

●●●●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●

●●

●

●

●●●

●

●●●

●

●

●

●●

●

●

●

●
●●

●

●

●

●
●

●

●
●
●

●

●●

●

●●
●
●●

●

●

●

●
●
●

●

●
●●

●

●

●
●

●●

●
●●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●
●

●

●
●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●
●●●

●

●

●
●

●

●●
●●
●

●

●

●

●
●

●

●

●
●●

●

●●

●

●●
●●
●
●

●

●

●●
●

●

●

●●●
●

●

●

●

●

●
●

●

●

●●
●

●●

●

●
●

●

●

●
●
●

●

●

●●●
●

●●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●
●
●

●

●

●

●
●

●

●

●

●●
●

●

●

●
●

●

●

●

●

●●●●
●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●
●

●

●
●

●
●

●●

●

●

●

●●
●

●●
●

●●

●

●●●

●
●

●

●

●

●

●●●

●●
●
●
●

●

●●●

●
●●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●

●

●●

●

●
●

●

●

●

●

●
●

●

●
●

●
●

●
●

●●

●
●
●●●

●

●

●●
●
●

●
●
●
●
●

●

●

●

●

●
●
●●

●

●
●●

●

●

●
●

●

●

●●

●

●

●●
●
●

●
●
●

●

●

●

●
●●●

●●●●

●●

●

●
●

●
●

●

●

●

●
●
●

●

●

●

●

●
●
●

●
●

●

●

●

●●
●●●●

●●

●

●●●
●

●
●●
●●

●●●

●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●●
●

●

●●
●
●

●

●
●

●●●

●

●
●
●
●●

●

●

●
●
●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●

●
●

●●●●●

●

●
●●
●●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●●

●

●

●

●

●

●●

●
●●
●

●
●●

●

●
●

●
●

●

●
●●

●

●
●

●

●
●

●

●

●
●

●●●●●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●
●

●●●

●
●●

●

●
●
●
●●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●●●●●●

●

●

●

●

●
●
●
●

●

●
●●

●

●

●

●
●

●
●

●

●●

●

●

●

●
●
●
●

●

●

●
●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●●
●
●●

●

●

●

●

●

●

●●
●●

●

●

●

●
●●●●

●

●
●●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●●●●●

●

●●●●●●●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●●
●

●
●

●

●
●

●
●

●

●

●

●

●
●
●●●
●

●

●

●●

●
●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●●●●●●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●●●
●

●●●

●

●

●●

●
●
●●

●

●

●

●

●●

●
●
●
●

●
●●●●

●

●
●●

●

●

●
●
●●
●

●

●

●

●

●
●
●

●●

●

●

●●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●
●

●●

●
●

●

●

●●
●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●●

●
●●●●

●●

●

●●
●
●●

●

●
●

●

●●

●

●

●

●
●●
●●
●●

●●
●

●

●

●
●●

●
●

●

●

●

●

●
●

●

●

●
●

●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●
●

●●

●

●●
●
●

●
●

●

●

●

●

●

●

●●
●
●

●

●
●●
●

●

●●

●
●
●

●
●

●

●
●●

●●
●
●
●
●●
●●

●

●

●

●

●

●

●

●
●
●●
●
●
●●

●
●

●●●
●
●
●

●

●
●

●

●
●●●

●
●●

●

●●

●
●

●●

●

●
●

●

●●

●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●
●

●●
●
●

●
●●●

●

●

●

●
●
●

●

●

●

●

●
●●
●
●

●

●

●
●
●
●●●

●

●
●●

●●●
●
●

●

●
●

●
●

●

●

●
●
●
●
●

●

●

●
●
●
●

●
●
●

●●

●●
●●

●

●

●

●

●
●
●●
●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●

●

●

●
●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●

●

●●
●

●

●

●●

●
●

●
●
●●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●●
●

●

●

●

●●●
●●●

●●

●

●

●

●●
●

●

●
●
●●

●

●●

●●●●

●

●
●●
●
●
●
●

●

●●●●
●●●

●

●
●

●

●

●

●●
●
●
●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●
●●●●●●●●●●●●●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●

●

●
●

●

●

●

●

●

●●

●●
●
●●

●

●●

●
●
●

●

●

●●●
●●

●
●
●

●

●

●

●
●
●

●●
●

●
●
●●
●

●

●

●
●
●
●

●

●

●

●

●
●
●

●

●

●●
●●●●
●●
●
●

●●

●

●

●

●

●●●●

●

●●

●

●●
●●●

●

●
●
●

●

●
●

●●

●

●
●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●

●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●●
●

●
●
●
●
●

●
●

●

●●

●

●
●

●

●

●●
●●
●●●
●

●
●

●
●

●

●
●

●●
●
●●

●

●●

●

●

●
●●

●
●
●

●

●

●

●

●

●
●●●

●
●

●●

●

●

●

●
●

●●

●

●●

●

●

●
●

●
●
●

●
●

●
●
●●

●
●

●

●
●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●●

●

●

●

●
●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●

●

●

●

●●

●
●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●
●
●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●●
●

●

●
●

●

●

●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●
●●

●

●●
●
●●●●
●

●

●

●

●

●

●

●

●

●

●●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●
●
●

●

●●

●●

●●

●

●

●

●

●

●
●

●

●

●

●●

●●

●●

●

●

●

●
●●●●●●

●

●

●

●

●
●

●
●

●●
●
●

●

●

●
●

●

●

●●
●
●●●

●

●
●
●

●

●
●●

●
●●

●

●

●

●

●

●

●
●●●

●

●
●

●
●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●
●
●

●

●●

●●

●

●

●

●

●
●●
●

●

●

●●

●
●

●

●

●

●

●

●

●

●●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●
●

●

●●

●
●

●
●●

●

●

●

●

●●●
●
●●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●
●

●
●
●

●●●
●
●
●

●

●

●
●

●

●

●

●●
●

●●

●●

●

●●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●

●

●

●
●●●
●
●
●

●

●
●
●
●

●
●

●

●●

●

●
●
●

●

●

●●●●

●●
●
●●●

●

●

●

●

●●

●

●●●

●

●

●

●
●

●●
●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●●●

●

●●●

●

●
●
●

●●

●
●

●

●●
●

●

●
●

●

●●
●●●●

●
●●

●

●

●

●
●

●

●

●●
●●
●
●●

●

●

●●
●

●

●

●
●
●●

●

●

●
●

●

●

●

●
●

●
●
●●
●

●●

●

●
●

●

●
●●

●
●
●
●
●
●

●
●

●●
●

●

●

●

●

●

●

●

●
●
●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●

●

●●●●●●

●

●

●

●●

●

●
●

●

●
●

●

●

●

●

●
●

●●

●●●●
●
●
●●●

●
●

●

●
●

●

●

●●
●

●

●●●

●

●

●

●
●
●
●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●

●
●
●
●
●

●

●

●

●
●
●

●

●

●

●
●

●●
●
●

●

●●●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●●
●●●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●●

●●●

●

●

●●●●●

●●●●●●●●●●●●●●●●●●●●●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●

●

●

●
●

●

●

●

●

●

●●
●

●●

●

●

●

●

●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●

●

●●

●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●●

●
●
●

●

●
●
●

●

●
●

●●

●

●

●

●●

●●●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●
●

●
●
●

●●

●

●●●

●

●
●●●

●

●
●

●
●
●

●

●●
●
●●

●

●

●
●

●

●●●●
●

●

●●●

●

●

●●
●

●

●

●●●

●●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●
●
●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●

●●

●●●●●●●●●●

●

●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●●

●
●

●

●

●●

●

●

●

●
●
●

●●
●
●

●

●

●

●
●●●
●●●
●

●
●

●

●●●●●
●
●

●

●

●●●

●

●
●

●

●

●

●
●

●
●●

●

●

●

●

●

●

●●●●●●●●

●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●

●●●●●●●●●●●●

●

●●

●

●●

●

●

●
●

●

●
●●

●
●

●

●●●

●●
●

●

●
●

●

●

●●

●

●
●

●●

●●

●

●

●●●●
●

●

●●

●
●

●
●
●

●

●

●

●

●

●●

●
●

●

●

●

●
●
●
●
●
●

●

●

●

●
●

●

●
●
●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●
●●●●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●●
●

●●●
●●

●

●

●

●

●●

●●
●

●
●●●
●

●

●

●

●●
●

●

●●

●

●

●
●●●●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●
●
●●

●

●●

●
●

●

●

●

●
●
●
●●

●

●

●●
●

●●
●

●

●

●

●

●●

●

●
●
●●●

●
●

●

●●●

●

●●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●

●●●●●●●●

●
●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●
●
●

●●
●

●●

●

●

●
●

●●
●●

●
●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●●
●
●●
●

●
●

●
●

●

●●

●
●●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●●

●
●
●

●

●

●
●

●●

●

●
●
●

●

●●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●●●●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●●
●

●●●
●●
●

●●
●

●●
●●●

●

●

●
●

●●
●●

●

●●●
●

●●

●●
●
●
●
●

●

●
●
●
●
●●

●

●●
●
●

●

●●

●

●●
●
●

●

●

●

●
●

●●

●

●
●

●●

●

●

●●●

●

●

●
●
●

●

●
●●●
●

●

●●

●●

●
●

●

●

●

●
●
●

●●

●●

●

●

●

●

●
●
●

●

●

●●●●●●●●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●
●
●

●●

●

●

●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●
●

●●
●

●

●

●●
●

●

●

●●●

●

●

●●●

●
●

●
●

●●●

●

●

●

●

●●

●
●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●●

●

●

●

●

●

●
●●
●●
●

●
●
●

●●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●●●

●

●
●

●

●●

●
●
●●●●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●
●
●●●

●
●

●
●●●
●

●

●
●

●

●

●

●

●
●●
●
●
●

●

●●
●
●

●●

●
●
●
●

●
●

●

●

●

●

●
●
●●

●

●

●●
●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●●
●●

●

●

●

●●●●●●●●

●

●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●●

●●●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●●

●
●

●●

●

●

●
●

●

●
●●●
●

●●

●

●

●●

●

●

●

●
●

●

●●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●●

●●

●

●

●

●●●●●●

●●

●

●●●●

●

●

●
●

●

●●

●●●

●

●

●
●

●

●
●●●

●

●

●
●

●●
●
●

●

●

●

●

●
●
●
●
●

●

●

●
●
●

●
●
●●
●●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●

●

●●●●

●

●●●●
●
●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●●

●

●
●

●●

●

●

●

●

●●

●

●

●

●●

●

●

●●

●
●

●

●

●

●

●
●●
●
●

●
●

●

●
●

●
●

●

●
●
●

●

●●
●

●

●
●

●

●

●

●

●●

●
●●
●●

●
●

●

●

●

●●●

●●●
●●
●
●

●

●

●
●

●

●

●●
●

●

●●

●●
●
●

●
●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●●
●

●●●●
●
●●●
●

●

●
●

●
●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●●
●

●

●
●●●●

●●

●

●

●

●

●
●

●

●●

●●

●

●
●

●

●

●

●

●

●
●
●●
●

●

●

●●
●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●

●

●
●●

●
●
●

●●

●

●
●●
●
●●
●

●

●
●

●●

●
●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●●●

●
●

●●
●●
●●●

●

●●●●
●●●

●

●

●

●

●

●●

●

●
●
●●
●

●

●

●
●

●
●

●●
●
●

●●

●
●

●
●

●
●
●

●

●
●

●

●

●●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●
●

●
●●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●

●●

●●
●

●

●

●
●
●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●●
●
●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●●

●
●

●●●
●

●

●

●

●

●
●

●
●

●

●
●●●
●
●
●●

●

●

●

●●●

●

●

●

●

●
●
●

●

●

●●
●

●

●
●●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●
●

●

●

●

●

●●

●

●

●
●●●●
●
●
●●●●
●
●
●

●

●
●
●
●
●●
●

●

●

●

●●●
●

●

●

●●
●●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●
●
●

●
●

●

●●●
●

●

●
●
●●

●
●

●●
●
●
●

●

●●
●

●

●●
●●●

●

●
●
●

●
●

●

●

●
●

●

●

●

●●
●

●●

●
●●
●

●

●

●

●

●

●

●
●●
●

●

●

●●
●

●●●
●
●
●●
●
●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●
●
●●●●●●●●●●●●

●

●

●

●●●
●
●●
●
●

●

●●●●
●
●●●●

●

●●

●

●●●●

●

●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●
●

●

●

●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●
●
●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●

●
●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●

●

●

●

●

●●●●●●●●●●●●
●
●●●●●●●●●●●●●●

●

●●

●

●

●

●●●●●●

●

●●●●●●●●●●●
●
●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●

●

●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●

●

●●●●●●●●●●●
●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●
●

●

●

●

●

●●
●
●●●●●●●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●

●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●

●

●

●

●●●●
●
●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●

●

●

●●
●

●

●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●●

●
●

●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●

●

●

●●
●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

0

10

20

GLBRCY22 CBS432 IFO1815 ZP591 CBS10644 CBS7001 FM1318
Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d)

Species

●

●

●

●

●

●

●

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

FM1318

yHRWh88 Avg depth of coverage



0

10

20

GLBRCY22 CBS432 IFO1815 ZP591 CBS10644 CBS7001 FM1318
Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d)

Species

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

FM1318

yHRWh88 Avg depth of coverage



●●●●●●●●●●●●●●●●●●●●
●
●●●●●
●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●
●●●●●●
●●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●

●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●

●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●
●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●
●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●
●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●

●
●●
●

●●

●
●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●
●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●

●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●
●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●

G
LB

R
C

Y
22

C
B

S
432

IF
O

1815
Z

P
591

C
B

S
10644

C
B

S
7001

0 1.211Mb 2.422Mb 3.633Mb 4.843Mb 6.054Mb 7.265Mb 8.476Mb 9.687Mb 10.898Mb 12.109Mb

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

Genome Position

A
ve

ra
ge

 D
ep

th

Species

●

●

●

●

●

●

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

yHRWh88 Avg depth of coverage



G
LB

R
C

Y
22

C
B

S
432

IF
O

1815
Z

P
591

C
B

S
10644

C
B

S
7001

0 1.211Mb 2.422Mb 3.633Mb 4.843Mb 6.054Mb 7.265Mb 8.476Mb 9.687Mb 10.898Mb 12.109Mb

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

Genome Position

A
ve

ra
ge

 D
ep

th

Species

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

yHRWh88 Avg depth of coverage



●●
●●●●●
●●●●●●●

●●
●●
●●

●

●●●
●●

●

●

●●●

●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●

●
●
●●
●●●●
●●●●●
●
●●
●●●●●
●●●●
●●●
●●
●●●
●●●
●●●
●
●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●

●●●●●

●
●

●●
●

●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●

●●●●
●
●●●●●●

●
●●●●●●●●●●●●

●●●●●●●
●●●
●●
●●●●●
●
●●●●●
●
●●●●●●●

●●●
●●
●●●●●●●●

●●
●●●
●●
●●●●
●●●●●●●●

●
●●●●●●●●●

●●●●●●●●●
●
●●●
●●●
●●●●●●

●●●●●●●●
●●●●
●●●
●●
●
●

●

●

●●●●●●●●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●
●●
●
●●
●●●
●●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●●
●●
●●●
●●
●●
●●●●●●●

●●●
●●●●
●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●
●●
●●●●●
●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●●●●●
●●●
●●
●●●
●●●
●●●
●

●

●●●●●
●

●
●

●●

●
●●●●●

●●

●

●
●●●●
●●●●

●●

●
●●●●●●●

●●
●
●●
●●●●●●●●●●

●●

●

●●●●
●●●●●●●●●●

●●●
●●●●●●

●●●
●●
●●●
●●●●
●

●
●●

●●●●●●
●●●●●●●●●●●●●●●●

●●

●

●●●●●●●●●●●●●●●●●●●
●●

●●●
●●●●●●●

●●●
●●●●
●
●
●●●●
●●
●●
●●
●●
●●●●
●●
●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●
●

●

●●●
●●●●●
●●●●●●●

●
●●
●●●●●●●

●
●●●●●
●
●●●●●●

●●●
●●●

●

●●●
●●●●
●●●

●

●●●●
●●
●●
●●
●●
●●●
●●●

●

●●●●●●●●●
●●●●●●●●●●

●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●
●●
●●●
●●
●●●
●●

●

●

●
●●
●

●●●
●●●
●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●
●●
●●●
●●●
●

●
●●●

●●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●

●●●●●●
●●●
●●●●●●●●

●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●
●●

●●●●
●●●
●●●●
●●●
●●●
●●
●●●
●●●

●
●

●

●
●●●●●●●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●
●●
●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●●●
●●●●●
●●●
●
●

●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●
●●
●
●●●
●

●
●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●
●●●
●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●
●●●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●●●
●●
●●
●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●

●●●●●●●●
●●●●●●

●●●
●●
●●●●
●●●●
●●●●
●●●●
●●
●●●
●●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●

●
●

●
●●●●●●

●●●●●●●
●
●●●●●●●●●●●●●●●●●

●
●
●●
●
●●●
●●●●●●●●●●●●

●

●
●●
●●
●●
●●●●
●
●

●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●
●
●●
●●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●
●●●
●●●
●
●

●

●
●
●

●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●

●
●

●●●●●
●●●●
●

●

●
●

●
●

●●●●
●●●●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●
●●
●●●●
●●●●
●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●
●●●
●●
●●●●

●

●
●●●
●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●●
●●

●

●
●●
●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●
●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●
●●
●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●
●
●

●●●

●

●●●●
●●●
●●
●●●●

●
●

●

●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●
●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●

●

●●●●●●●●●●●●●●●●
●●●●●●

●●●
●●●●●
●●●●●●

●●●
●●●

●

●●●

●
●●
●●

●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●

●●●●●●●●●●●●●●●
●
●●●
●●
●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●
●●
●●●●
●
●●●●

●

●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●
●●
●●
●●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●

●●
●
●●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●
●●

●
●●●●
●●
●●●
●●●●
●●
●●●
●●

●●

●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●●
●●
●●●●
●●●
●●

●●
●
●●●●●●●

●●
●●●●●

●

●●●●
●●
●●●
●●
●●●●
●
●
●●●●●●●

●●●●●
●●
●●●●●●●●●●●●●●●●●●●●

●●
●
●●●●●●

●
●●●●●●●

●●●●●●●●●●
●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●●

●●●●●●
●●●●●●

●●●●
●●●
●●
●●●
●●●●●
●●●●●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●
●●●
●●●●●
●
●
●●●●
●●●
●
●●
●●●●
●●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●●
●●
●
●●●
●
●●
●●●
●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●
●●●
●●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●
●●●
●
●●●●●●●●

●●●
●●●●●●●●●●●●

●
●●
●
●
●●●●●
●●●●●●●●●●

●
●●●
●●●●●●

●

●●●●●
●

●

●●●●●●
●●●
●●●●
●●●●
●●
●●●●
●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●●
●●●●
●●
●●
●●●●
●

●●
●
●●●

●
●●
●
●
●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●

●

●●●●
●●●●●●●●●●●

●●●●
●●●●●●

●●●●●●●●
●●●
●●●
●●
●●
●●
●●●●

●

●

●

●

●●

●

●●●●

●
●●●●●●●●

●●●
●●●●
●
●●●
●
●●●●●●●●●●●

●●●
●

●
●
●

●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●
●●
●●●●

●
●

●

●●

●

●

●

●

●●
●●
●●●●●
●●●●●●

●●●●●
●
●

●●●
●●●
●●

●

●●

●

●●

●

●

●

●●

●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●
●●●●●●

●
●

●

●●●
●

●●
●●●●●●●

●●●●●●●●●●●●●
●●●●
●●●●●●●

●●●●●●●●
●●●
●●
●●●●
●●●
●●
●●●●
●
●

●●●

●●●●

●●
●●●●●
●●●●●
●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●

●

●
●
●●

●

●●
●●
●

●

●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●

●

●●●
●
●
●●●●

●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●
●●
●●
●●
●●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●
●

●
●●●●●
●
●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●

●●●
●●
●●●●
●
●

●●
●●●

●

●
●●●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●
●●
●●●●
●●●

●●●

●

●
●

●

●
●

●●

●

●●

●

●●●

●

●

●

●

●
●
●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●
●
●
●●●●
●●
●

●

●

●●●●●●●●●●●●●●●●●●
●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●
●●●●●
●
●●●
●●●●●●

●●●●●●●●●
●●●●●
●●●
●●●
●●●●
●●●

●

●
●

●

●●

●

●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●
●●
●●●
●●

●

●
●●●
●

●●

●

●
●

●
●

●

●●●
●●

●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●
●●●
●●
●●●●
●●

●

●

●

●

●●

●●
●

●
●

●

●

●●●

●

●
●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●
●●

●

●
●●

●

●●
●
●

G
LB

R
C

Y
22

C
B

S
432

IF
O

1815
Z

P
591

C
B

S
10644

C
B

S
7001

0 1.211Mb 2.422Mb 3.633Mb 4.843Mb 6.054Mb 7.265Mb 8.476Mb 9.687Mb 10.898Mb 12.109Mb

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
) Species

●

●

●

●

●

●

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

yHRWh88 Log2(Avg depth of coverage)



G
LB

R
C

Y
22

C
B

S
432

IF
O

1815
Z

P
591

C
B

S
10644

C
B

S
7001

0 1.211Mb 2.422Mb 3.633Mb 4.843Mb 6.054Mb 7.265Mb 8.476Mb 9.687Mb 10.898Mb 12.109Mb

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
) Species

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

yHRWh88 Log2(Avg depth of coverage)



●
●
●●●●●

●
●
●●●●●

●
●

●●

●
●

●●●●
●●

●

●

●●●

●

●●●

●
●
●

●●●
●
●
●●●
●
●
●●●●●●●

●●●
●●●●●●●

●●
●●●●●●●●●●●●●●●●●

●
●
●
●●
●●●
●●
●●●
●
●●
●●●
●●
●●●
●
●●
●
●
●

●●
●
●
●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●
●
●

●●●●●

●
●

●
●

●

●●

●
●●●●
●
●●●●●
●
●●●●●●●

●●●●●●●●
●
●
●●●●●●●

●●●●
●
●●●●●●

●
●●●●●●●●●

●

●

●

●●●●●●●

●
●●

●●
●●●●●
●
●●●●●

●
●●●●●●●

●●●
●●
●●●
●●●●●

●
●
●●●

●
●
●●●●
●●●●
●
●
●
●
●

●●●
●●●
●●●
●●●●●●●●●

●
●
●●●●
●●●●
●●●
●●●●●●

●●
●
●
●●

●●
●
●

●●

●

●

●

●●
●
●
●
●●●
●●●●●●

●
●
●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●

●●●●●●
●

●●
●●

●●
●

●●

●●

●

●●

●
●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●
●
●●●

●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●
●
●
●●●
●
●●
●●●●●●●●●

●●●●●●

●●
●
●●●●●●●●●

●●●
●●●
●●
●●
●●
●
●●

●●

●
●
●
●●●●

●●●
●●●●
●
●●●
●
●
●●●●

●

●

●●●●
●●●●●●

●●●●●
●●●●●●●

●●
●●●●
●
●●
●●
●●
●
●

●
●

●
●

●

●●●●●●
●
●
●
●
●
●●●●●●●

●●
●●●
●
●●
●
●●

●

●●
●●●●
●
●●
●●
●
●
●●

●●
●●●●●

●

●●●●●

●

●

●

●●

●

●●

●●●

●●

●

●
●
●
●
●
●
●●●

●●

●
●●●●●●●

●●
●
●●
●
●●●●
●●●●●
●●

●

●●●●
●●●●●●●●●●

●●●
●●●
●
●●
●
●●
●

●

●●●●●●●
●

●

●
●

●●●●●
●

●
●
●
●
●●●
●●
●
●●●●●●

●●

●

●●●●●●●●
●●●●●●●●●

●
●

●

●

●
●●
●●●
●●●
●●
●
●●
●●●
●
●

●●●●

●
●

●
●
●
●
●●●●●●

●●
●●●●●●

●

●
●

●
●●●●
●●●●●
●
●
●●●●●●●

●
●
●●●●●●

●
●●●
●●●●●●●

●

●●
●
●

●

●

●

●

●●

●●●
●●●●●●●●●

●

●●
●●●●●●●

●

●●●●●
●
●●●●●●

●
●

●

●●
●

●

●
●●
●●●●
●●
●

●

●●●●
●
●
●
●
●
●
●
●●●●●●●

●

●●●●●●●●●●●
●●
●

●
●
●
●●

●
●

●

●

●
●
●●
●●●●●●●●

●
●●
●●●
●
●●●●●●

●

●

●●
●●●●
●●●
●●●●●●

●
●●●●●●●●

●●●
●●
●●
●
●●●●●●●●●

●
●●
●●
●

●
●●●●●●●●●●●

●

●
●
●
●

●
●
●
●●
●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●

●
●●
●●
●●
●●●●●●

●

●

●●●
●
●
●●
●●
●●
●
●
●

●●●●

●
●

●
●
●●●
●

●●
●●●●●●

●
●●●●●●●●●●●

●●
●●
●●●●
●●●
●
●●
●
●●
●●●
●
●
●●
●
●●●●●●●●●●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●
●●●
●●

●●●●
●
●●●●
●●●
●●●
●●
●

●

●
●●●●●

●

●

●

●

●●
●
●●
●●
●●●
●
●●●●●●●●●●●●●

●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●●●●●●●●●●●●●

●●●
●●●●●●●

●●●●
●●●●
●●●
●●

●
●●

●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●
●
●●●
●

●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●

●●
●●●●●
●●●●●
●●●
●●●●●
●
●●

●

●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●

●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●●●●●

●●
●●
●●●●
●●
●
●●●

●

●

●●●●

●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●●●●
●●●●●●●●

●●●
●●●●●●●●●

●●●●●●●●●
●●●
●●●●●●●●●●●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●
●●●
●●●●●●●

●●●
●●●●

●●
●
●●
●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●
●
●
●

●

●
●
●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●

●
●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●
●●●
●●●●●
●●●
●
●
●
●
●●●
●

●
●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●

●
●●
●●
●●

●●●●
●●●
●
●

●

●
●●
●●●●●●●●●●●●●●●

●●●●●●●

●
●
●

●
●●●●●●

●●●●●●●
●●●
●●
●●●
●●●●●
●●●
●
●●●
●
●●

●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●

●

●
●

●
●●
●

●●●●
●●●
●
●●●●●●●●●●●●●●●●●

●

●
●●
●
●
●●
●
●●●●
●●●●●●

●
●

●
●
●
●
●

●
●●●●●●●●

●
●
●
●●●

●
●●

●●
●●
●●●●●●●●●

●

●●●●●●
●●●●●●●●●●●●

●
●●●●●●●●●

●●
●●●
●●●●●●●●●●●●

●●●●●●●●●●
●
●●
●●●●●●●

●●●
●
●●
●

●●

●
●

●

●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●●●
●
●●
●●●●●●●●●●●●●

●
●●●
●●●●●●●●

●●●●●●●●●●●●
●●●●●
●●●
●●●
●
●●
●

●

●

●●●

●

●●●
●
●
●
●
●
●
●
●●

●●
●
●●●
●
●
●●●●
●●●
●●●●●●

●●

●

●

●●
●●●

●

●
●●

●

●

●●●●

●
●

●●

●●
●
●
●●
●●●●●
●●●●●●●●●●●●●●

●●
●
●●●●
●●●●●●

●
●●●●●●

●●●●●●●●●●
●●●
●●●
●●●●
●●●
●●●
●●

●
●●●

●
●
●
●
●
●
●●
●
●

●
●●●●●●●

●
●●
●
●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●

●●●
●●●●●
●●●
●●●●

●●●
●
●
●
●●

●

●

●
●●●
●●●●
●

●

●
●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●
●
●●
●●●●●●●

●●●●●
●
●●●

●

●
●●●●●●●

●●●●●●●●●●●●●●
●●

●●●●●●●●
●●●●
●●●
●●
●
●

●

●
●
●●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●

●●●●●●
●

●●

●●●
●●
●
●●
●
●
●
●
●●●●●●●●●●●●●●●

●
●●
●●●●●●●●●●●

●

●●●●●●●●●●
●
●
●

●

●●

●
●

●
●
●

●

●
●●●
●●●
●●

●
●

●

●

●●

●

●●
●

●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●
●

●●●●
●

●
●
●●
●
●●●●●●●●●

●●●●●
●●●●●●●●●●●●●

●
●
●●●●●

●

●●●●●●●●●●●●●
●●●●●●

●
●
●
●
●
●●●●●●

●●
●●●●

●●
●

●●
●

●

●●●

●●●
●

●

●●●●●

●●●●●●●●●●●●●●●●●●●●●
●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●

●
●●●
●●●●
●
●●●
●●
●

●

●●

●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●
●
●
●●
●●
●●●●●
●●●●●●

●

●●●●●●●●●●●
●●●●●
●
●●●●
●●●

●

●

●●
●
●

●

●
●●
●
●
●●
●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●
●●
●●
●●●
●●
●●
●
●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●●●
●
●●●●●
●●●●
●●
●●

●
●
●

●

●

●

●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●

●●
●●
●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●
●●
●●
●
●
●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●

●
●●●
●●
●●
●●●
●

●●
●
●
●

●●●●●●●●
●●

●●

●
●
●
●●

●

●
●●
●

●●

●
●

●●●
●●●●●●●●●●●●

●

●●
●
●●

●
●
●●
●●●●●●●●●●●●●●

●●●●
●●
●
●●●●●●

●
●●●●●
●●●●●●

●●●●●●
●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●

●
●●
●●●
●●●●
●●●●
●●
●
●●

●
●

●
●●●●●●●●●●●●

●
●
●
●
●
●
●●●
●●●●
●●●
●
●●●●●●●●●●

●
●●●●●
●●●
●●●●●
●
●

●●●●
●
●●
●

●●●●●●●●

●●
●●

●●●
●●
●●●●●●●●●●●●

●
●
●●●●●●●●

●●
●●

●

●●
●
●
●
●●●●
●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●●●●
●●

●
●●
●
●●●●

●
●●●●●●●●●●●●●●●●

●●●●
●●●●●●●●●●●●●

●●●●●●●
●
●
●●●●
●●●●●
●●●

●
●
●●●

●

●
●

●

●
●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●

●●●●●●●●

●●

●
●●

●●●
●
●
●
●
●●

●
●●●●●●●●

●●●●●●●●●●
●
●●●●●●●●●●●●●

●●●●●
●●●

●
●●●●●●●●

●●●
●●●●●●●●●●●●

●
●●
●
●
●●●●●
●●●●●●

●●●●
●
●●●
●●●●●●

●

●●●●●
●

●

●●●
●●●
●●
●
●●●
●
●●
●
●
●●
●●●●●●●

●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●

●●
●●
●
●●●●●
●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●
●●●●●
●●●●●
●
●
●●●●●●●●

●
●●●●●●●●

●●●●
●
●●
●●●
●●●●
●●
●
●
●●●
●

●

●●●●●●●●●●

●

●
●
●●

●
●●●
●●●
●
●●●●●●●

●
●●●●
●●●●●●●●●

●
●●●●●●

●●●●●●

●

●●●
●
●
●●●●●
●●
●●●●●●●

●●
●●
●
●

●
●●●●●●●

●●
●●●
●

●●
●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●●●
●●●
●●
●●●

●●●
●
●

●
●
●

●
●
●●
●
●●●●●●●

●
●

●
●

●●●

●

●●

●

●
●●●●●●●●●●●●●●●

●
●
●●●
●●●●●●●●●●●●

●
●●●●●●●●●●

●

●●●
●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●

●
●
●●●
●●●●●
●●●●
●●
●●●●
●●●
●

●

●

●

●
●

●

●

●

●

●●
●●

●●

●
●
●

●●
●●●
●
●●●●●
●

●

●●●●●●●●

●

●●

●

●●●●

●

●●

●

●
●
●
●

●●●●
●
●
●●●●●
●●●●●●●

●●●●●●●●●●●●●
●●
●

●●●●
●●●
●

●

●●●
●

●

●
●
●●
●●
●●●●●●●●●●●●●●●

●●●●
●●●●●●

●●●●●●●●
●●
●●
●●

●
●
●●
●●
●

●●

●●●●●●

●●

●

●●●●

●
●
●●
●
●●
●●●●●
●●●●●●●

●
●●●●●●●

●
●
●●●●●●●●●●●

●●●●●●●●●●

●

●
●
●●

●

●●
●
●
●

●

●
●

●
●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●

●

●
●●
●

●

●●
●
●

●

●
●
●●●●
●●●●●●●●●●●●●●●●

●
●●●●●●●

●●●●●●●●●●●
●●●
●
●●●●●●●

●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●●●●
●●●●●●●

●●●
●●
●●●●
●●
●
●●
●

●
●

●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●

●

●

●

●
●
●●●
●
●
●
●●●●
●●●●●●●●●●●●●●●●

●●●●●●
●●●
●●

●
●
●●

●

●

●

●

●
●

●

●

●

●●
●●●
●●●●
●●●●
●●●●●●●●●●●●●●

●
●●●●●●●●

●●●●
●●●●●
●●●●●●

●●●

●

●
●●
●●●
●●
●

●

●●

●

●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●

●

●

●
●●●●

●

●

●
●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●

●●●
●●
●
●

●●●
●●●
●●

●
●●●●●●

●●●●●●●●●●●●●●●●●●●

●

●

●●●
●
●●●●●●

●●●●●●●●●
●●●●●●

●●●●●
●
●
●
●●
●●
●●
●

●

●

●●●
●

●●
●●●
●●
●
●●●●●
●
●●
●●●
●
●
●
●
●●●●●●

●
●
●●●●●
●●●●●●●●●●●●●●

●●●●
●
●
●
●
●
●●●●
●
●●●
●●●●●●

●●●
●●●●●●

●
●●●●
●●
●●
●●
●
●
●
●

●
●
●

●

●●●

●
●

●

●
●

●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●

●
●●●●●
●●●●●
●

●●●●●●●●

●●

●
●●●●●
●●●
●●●
●
●●
●●

●●

●

●

●
●●

●
●●

●

●

●

●

●

●

●
●
●
●●

●

●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●●●●●●●●

●
●

●●
●●●
●●●●
●
●
●
●
●
●

●
●

●
●

●

●

●●

●
●

●

●

●

●

●

●●

●

●

●
●
●●
●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●

●●●●●
●●●●●●●●●●●

●●●
●
●
●
●

●

●

●●

●

●●

●

●

G
LB

R
C

Y
22

C
B

S
432

IF
O

1815
Z

P
591

C
B

S
10644

C
B

S
7001

0 1.211Mb 2.422Mb 3.633Mb 4.843Mb 6.054Mb 7.265Mb 8.476Mb 9.687Mb 10.898Mb 12.109Mb

0

10

20

0

10

20

0

10

20

0

10

20

0

10

20

0

10

20

Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d) Species

●

●

●

●

●

●

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

yHRWh88 Avg depth of coverage



G
LB

R
C

Y
22

C
B

S
432

IF
O

1815
Z

P
591

C
B

S
10644

C
B

S
7001

0 1.211Mb 2.422Mb 3.633Mb 4.843Mb 6.054Mb 7.265Mb 8.476Mb 9.687Mb 10.898Mb 12.109Mb

0

10

20

0

10

20

0

10

20

0

10

20

0

10

20

0

10

20

Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d) Species

GLBRCY22

CBS432

IFO1815

ZP591

CBS10644

CBS7001

yHRWh88 Avg depth of coverage


