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Supplementary Figure 2 
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Supplementary Figure 3 
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Supplementary Figure 4 
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Figure 5: A) Signature heatmap of the three most penetrant signatures in SS. Tracks indicate mutation count and race. Values are ordered by UVB signature
exposure. Signatures are shown to the right with numbers indicating the signature designation in the 21 signature nsNMF solution from HGSC. B) UVB signature
exposure was independent of race and consistent with skin cancers. African American (and hispanic and indian [not shown]) races had significantly less overall
UVB signature exposure compared with Caucasians. This is likely because of the protective effect of malanin in absorbing UVB radiaton (left). In comparison
to other cancers, SS had a UVB signature exposure similar to that of CSCC, much higher than other liquid cancers (AML and ALL), though not as high as
Melanoma.
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Figure 5: A) Signature heatmap of the three most penetrant signatures in SS. Tracks indicate mutation count and race. Values are ordered by UVB signature
exposure. Signatures are shown to the right with numbers indicating the signature designation in the 21 signature nsNMF solution from HGSC. B) UVB signature
exposure was independent of race and consistent with skin cancers. African American (and hispanic and indian [not shown]) races had significantly less overall
UVB signature exposure compared with Caucasians. This is likely because of the protective effect of malanin in absorbing UVB radiaton (left). In comparison
to other cancers, SS had a UVB signature exposure similar to that of CSCC, much higher than other liquid cancers (AML and ALL), though not as high as
Melanoma.
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Figure 5: A) Signature heatmap of the three most penetrant signatures in SS. Tracks indicate mutation count and race. Values are ordered by UVB signature
exposure. Signatures are shown to the right with numbers indicating the signature designation in the 21 signature nsNMF solution from HGSC. B) UVB signature
exposure was independent of race and consistent with skin cancers. African American (and hispanic and indian [not shown]) races had significantly less overall
UVB signature exposure compared with Caucasians. This is likely because of the protective effect of malanin in absorbing UVB radiaton (left). In comparison
to other cancers, SS had a UVB signature exposure similar to that of CSCC, much higher than other liquid cancers (AML and ALL), though not as high as
Melanoma.
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Figure 5: A) Signature heatmap of the three most penetrant signatures in SS. Tracks indicate mutation count and race. Values are ordered by UVB signature
exposure. Signatures are shown to the right with numbers indicating the signature designation in the 21 signature nsNMF solution from HGSC. B) UVB signature
exposure was independent of race and consistent with skin cancers. African American (and hispanic and indian [not shown]) races had significantly less overall
UVB signature exposure compared with Caucasians. This is likely because of the protective effect of malanin in absorbing UVB radiaton (left). In comparison
to other cancers, SS had a UVB signature exposure similar to that of CSCC, much higher than other liquid cancers (AML and ALL), though not as high as
Melanoma.
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Supplementary Figure 5 
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Supplementary Figure 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CARD11 

Segment a Segment b 

a

b

MEEECKLERNQSLKLKNDIENRPKKEQVLELERENEMLKTKNQELQSIIQAGKRSLPDSD   298

MEEECKLERNQSLKLKNDIENRPKKEQVLELERENEMLKTKNQELQSIIQAGKRSLPDSD   298

MEEECKLERNQSLKLKNDIENRPKKEQVLELERENEMLKTKNQELQSIIQAGKRSLPDSD   298

MEEECKLERNQSLKLKNDIENRPRKEQVLELERENEMLKTKIQELQSIIQAGKRSLPDSD   298

MEEECKLERNQSLKLKNDIENRPKKEQVLELERENEMLKTKIQELQSIIQAGKRSLPDSD   298

MEEECKLERNQSLKLKNDIENRPKREQVLELERENEMLKTKIQELQSIIQAGKRSLPDSD   298

MEEECKLERNQSLKLKNDIENRPKREQVLELERENEMLKTKIQELQSVIQAGKRSLPDSD   298

VEEECKLERNQSLKLKNDIENRPKKEQMLELERENEMMKTKIQELQSIIQADKRSLPDSD   300

VEEECKMERRQSLKLRNDIENRPRKEQVFELERENEVLKIKVQELQSIIQPG--PLPDSD   290

:*****:**.*****:*******::**::*******::* * *****:**     *****

KAILDILEHDRKEALEDRQELVNRIYNLQEEARQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRQELVNRIYNLQEEARQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRQELVNRIYNLQEEARQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRQELVNKIYNLQEEVRQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRQELVNKIYNLQEEVRQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRQELVNKIYNLQEEVRQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRQELVNRIYNLQEEARQAEELRDKYLEEKEDLELKCSTLGKDC                         358

KAILDILEHDRKEALEDRHELVNKIFNLQEEIRHVEDLRDKYLEEKEDLELKCSTLGKDC                         360

KAILDILEHDRQEALEDRQELVDRLCNLHEEVRQAEELRDKYLEEKEDLELKCSTLVKDC                         350

***********:******:***::: **:** *:.*:******************* ***

EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

Alignment [completed]

E7FB52|CARD11_Z.. 291  KAILDILEHDRQEALEDRQELVDRLCNLHEEVRQAEELRDKYLEEKEDLELKCSTLVKDC
***********:******:***::: **:** *:.*:******************* ***

Q9BXL7|CARD11_H.. 359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

H2QU43|CARD11_C.. 359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

H9YY19|CARD11_R.. 359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

Q8CIS0|CARD11_M.. 359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

F1M1I1|CARD11_Rat 359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

F1PZC8|CARD11_Dog 359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

G3UL74|CARD11_E.. 359  EMYRHRMNTVMLQLDEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR                                                      

Q5F3W0|CARD11_C.. 361  EMYKHRMNTVMIQLEEVEKERDQAFRSRDEAQTQYSHCLIEKDKYRKQIRELEERNDELR                                                      

E7FB52|CARD11_Z.. 351  EMYKNRMNTIMVQLEEVERERDQAFKSRDDSQHLVSQCLIDKDKYRKQIRELEEKSDELQ                                                      

***:.****:*:**:***:******:***::*   *:***:*************:.**::

Q9BXL7|CARD11_H.. 419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS

H2QU43|CARD11_C.. 419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS

H9YY19|CARD11_R.. 419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRTLPVTIISQDFGDASPRTNGQEADDSS

Q8CIS0|CARD11_M.. 419  IEMVRREACIVNLESKLRRLSKDNGSLDQSLPRHLPATIISQNLGDTSPRTNGQEADDSS

F1M1I1|CARD11_Rat 419  IEMVRREACIVNLESKLRRLSKDSGSLDQSLPRHLPATIISQSLGDTSPRTNGQEADDSS

F1PZC8|CARD11_Dog 419  IEMVRREACIVNLESKLRRLSKDSSGLDQSLPRNLPVAIISQNFGDASPRTNGQEADDSS

G3UL74|CARD11_E.. 419  IEMVRREACIVNLESKLRRLSKDSGTLDQSLPRNLPVTIISQSFGDASPRTNGQEADDSS

Q5F3W0|CARD11_C.. 421  IEMVRKEACIVNLECKLRRLSKDNNCHDQSLPRNLPITIISQTFGNSSPKANGQEADDSS

E7FB52|CARD11_Z.. 411  IEIVRKEAKIVNLECKLRRMAKENG-LDQSLPRGITPLIIAQNFGQHDEDSGEDTV----

**:**:** *****.****::*:.   ****** :   **:* :*: .  :  : .    

Q9BXL7|CARD11_H.. 479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG

H2QU43|CARD11_C.. 479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG

H9YY19|CARD11_R.. 479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG

Q8CIS0|CARD11_M.. 479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF

F1M1I1|CARD11_Rat 479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF

F1PZC8|CARD11_Dog 479  TSEESPEDSRYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----GRGHEEEG

G3UL74|CARD11_E.. 479  TSEESPEDNKYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRASDLQVLPGPGRGHEEDD

Q5F3W0|CARD11_C.. 481  TSEDSPEDNKFFLPDQARLKRRVNLKGIQINPRAKSPVSMNRTSEFQAVRAQDEDGANAS

E7FB52|CARD11_Z.. 466  ------DDVEF------RLQRRSNLKGRINRP--KSPAAGPKSPLFPAQPFTNGDLSEHA

      :* .:        :** ****   .   *** :  ::  :           :  

Q9BXL7|CARD11_H.. 532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

H2QU43|CARD11_C.. 532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

H9YY19|CARD11_R.. 532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

Q8CIS0|CARD11_M.. 537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-

F1M1I1|CARD11_Rat 537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-

F1PZC8|CARD11_Dog 532  -IDASPSSSRSLPIT-----NSFSKMQPHR-SRSSIMSITAEPPGNDSILRRYKEDAPH-

G3UL74|CARD11_E.. 537  -LDASPSSSSSLPSN-----SAFAKMPPHR-NRNSIMSITAEPPGNDSIVRRYKEDAPH-

Q5F3W0|CARD11_C.. 541  NGRTDTSSSNSVSISNSISSCEVSKIQTLRNRNDSIMSTTPEPPGNDSIVRRCKEDAPP-

E7FB52|CARD11_Z.. 512  AGD-STGFSNASPMNT--PAELF--SKNIRSRNHSILSTAPEPPDNHSIVRRIKENSDAL

    . . . :   .       .      *  . **:* : *** *.**:** **::   

Q8CIS0|Mouse      359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMRF1M1I1|Rat        359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR

F1PZC8|Dog        359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR

G3UL74|Elephant   359  EMYRHRMNTVMLQLDEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR

Q5F3W0|Chicken    361  EMYKHRMNTVMIQLEEVEKERDQAFRSRDEAQTQYSHCLIEKDKYRKQIRELEERNDELR

E7FB52|Zebrafish  351  EMYKNRMNTIMVQLEEVERERDQAFKSRDDSQHLVSQCLIDKDKYRKQIRELEEKSDELQ

***:.****:*:**:***:******:***::*   *:***:*************:.**::

Q9BXL7|HUMAN      419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS

H2QU43|Chimpanzee 419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS

H9YY19|Rhesus     419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRTLPVTIISQDFGDASPRTNGQEADDSS

Q8CIS0|Mouse      419  IEMVRREACIVNLESKLRRLSKDNGSLDQSLPRHLPATIISQNLGDTSPRTNGQEADDSS

F1M1I1|Rat        419  IEMVRREACIVNLESKLRRLSKDSGSLDQSLPRHLPATIISQSLGDTSPRTNGQEADDSS

F1PZC8|Dog        419  IEMVRREACIVNLESKLRRLSKDSSGLDQSLPRNLPVAIISQNFGDASPRTNGQEADDSS

G3UL74|Elephant   419  IEMVRREACIVNLESKLRRLSKDSGTLDQSLPRNLPVTIISQSFGDASPRTNGQEADDSS

Q5F3W0|Chicken    421  IEMVRKEACIVNLECKLRRLSKDNNCHDQSLPRNLPITIISQTFGNSSPKANGQEADDSS

E7FB52|Zebrafish  411  IEIVRKEAKIVNLECKLRRMAKENG-LDQSLPRGITPLIIAQNFGQHDEDSGEDTV----

**:**:** *****.****::*:.   ****** :   **:* :*: .  :  : .    

Q9BXL7|HUMAN      479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG

H2QU43|Chimpanzee 479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG

H9YY19|Rhesus     479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG

Q8CIS0|Mouse      479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF

F1M1I1|Rat        479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF

F1PZC8|Dog        479  TSEESPEDSRYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----GRGHEEEG

G3UL74|Elephant   479  TSEESPEDNKYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRASDLQVLPGPGRGHEEDD

Q5F3W0|Chicken    481  TSEDSPEDNKFFLPDQARLKRRVNLKGIQINPRAKSPVSMNRTSEFQAVRAQDEDGANAS

E7FB52|Zebrafish  466  ------DDVEF------RLQRRSNLKGRINRP--KSPAAGPKSPLFPAQPFTNGDLSEHA

      :* .:        :** ****   .   *** :  ::  :           :  

Q9BXL7|HUMAN      532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

H2QU43|Chimpanzee 532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

H9YY19|Rhesus     532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

Q8CIS0|Mouse      537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-

F1M1I1|Rat        537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-

F1PZC8|Dog        532  -IDASPSSSRSLPIT-----NSFSKMQPHR-SRSSIMSITAEPPGNDSILRRYKEDAPH-

G3UL74|Elephant   537  -LDASPSSSSSLPSN-----SAFAKMPPHR-NRNSIMSITAEPPGNDSIVRRYKEDAPH-

Q5F3W0|Chicken    541  NGRTDTSSSNSVSISNSISSCEVSKIQTLRNRNDSIMSTTPEPPGNDSIVRRCKEDAPP-

E7FB52|Zebrafish  512  AGD-STGFSNASPMNT--PAELF--SKNIRSRNHSILSTAPEPPDNHSIVRRIKENSDAL

    . . . :   .       .      *  . **:* : *** *.**:** **::   

Q9BXL7|HUMAN      584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSIHSSSSSHQSEGLDAYDLEQVNLMFRK

H2QU43|Chimpanzee 584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK

H9YY19|Rhesus     584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK

Q8CIS0|Mouse      589  -RSTVEEDNDSCGFDALDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMLRK

F1M1I1|Rat        589  -RSTVEEDNDSCGFDVLDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK

F1PZC8|Dog        584  -RSTVEEDNDSGGFDVLDFDDDSHERSSFGPPSVHSSSSSHQSEGLDAYDLEQVNLMFRK

G3UL74|Elephant   589  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK

Q5F3W0|Chicken    600  -CSMVEEDNDSFGFDALELDDDSHDRHSHGAPSVHSSSSSHQSEGLDAYDLEHVNSIFRK

E7FB52|Zebrafish  567  HKSFLPSDT--ADTD----SGDNADMDDHEPSSINSSSSSHQSEIMDSYDLEQVNNIFRK

  * : .*.     *    . :. :  ..   *:.********* :*:****:** ::**

Q9BXL7|HUMAN      643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE

H2QU43|Chimpanzee 643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE

      359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418        359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

        359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

G3UL74|Elephant   359  EMYRHRMNTVMLQLDEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

Q5F3W0|Chicken    361  EMYKHRMNTVMIQLEEVEKERDQAFRSRDEAQTQYSHCLIEKDKYRKQIRELEERNDELR   420

E7FB52|Zebrafish  351  EMYKNRMNTIMVQLEEVERERDQAFKSRDDSQHLVSQCLIDKDKYRKQIRELEEKSDELQ   410

***:.****:*:**:***:******:***::*   *:***:*************:.**::

      419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS   478

H2QU43|Chimpanzee 419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS   478

     419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRTLPVTIISQDFGDASPRTNGQEADDSS   478

      419  IEMVRREACIVNLESKLRRLSKDNGSLDQSLPRHLPATIISQNLGDTSPRTNGQEADDSS   478

        419  IEMVRREACIVNLESKLRRLSKDSGSLDQSLPRHLPATIISQSLGDTSPRTNGQEADDSS   478

        419  IEMVRREACIVNLESKLRRLSKDSSGLDQSLPRNLPVAIISQNFGDASPRTNGQEADDSS   478

G3UL74|Elephant   419  IEMVRREACIVNLESKLRRLSKDSGTLDQSLPRNLPVTIISQSFGDASPRTNGQEADDSS   478

Q5F3W0|Chicken    421  IEMVRKEACIVNLECKLRRLSKDNNCHDQSLPRNLPITIISQTFGNSSPKANGQEADDSS   480

E7FB52|Zebrafish  411  IEIVRKEAKIVNLECKLRRMAKENG-LDQSLPRGITPLIIAQNFGQHDEDSGEDTV----   465

**:**:** *****.****::*:.   ****** :   **:* :*: .  :  : .    

      479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG   531

H2QU43|Chimpanzee 479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG   531

     479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG   531

      479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF   536

        479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF   536

        479  TSEESPEDSRYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----GRGHEEEG   531

G3UL74|Elephant   479  TSEESPEDNKYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRASDLQVLPGPGRGHEEDD   536

Q5F3W0|Chicken    481  TSEDSPEDNKFFLPDQARLKRRVNLKGIQINPRAKSPVSMNRTSEFQAVRAQDEDGANAS   540

E7FB52|Zebrafish  466  ------DDVEF------RLQRRSNLKGRINRP--KSPAAGPKSPLFPAQPFTNGDLSEHA   511

      :* .:        :** ****   .   *** :  ::  :           :  

      532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-   583

H2QU43|Chimpanzee 532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-   583

     532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-   583

      537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-   588

        537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-   588

        532  -IDASPSSSRSLPIT-----NSFSKMQPHR-SRSSIMSITAEPPGNDSILRRYKEDAPH-   583

G3UL74|Elephant   537  -LDASPSSSSSLPSN-----SAFAKMPPHR-NRNSIMSITAEPPGNDSIVRRYKEDAPH-   588

Q5F3W0|Chicken    541  NGRTDTSSSNSVSISNSISSCEVSKIQTLRNRNDSIMSTTPEPPGNDSIVRRCKEDAPP-   599

E7FB52|Zebrafish  512  AGD-STGFSNASPMNT--PAELF--SKNIRSRNHSILSTAPEPPDNHSIVRRIKENSDAL   566

    . . . :   .       .      *  . **:* : *** *.**:** **::   

      584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSIHSSSSSHQSEGLDAYDLEQVNLMFRK                                                              642

H2QU43|Chimpanzee 584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK                                                              642

     584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK                                                              642

      589  -RSTVEEDNDSCGFDALDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMLRK                                                              647

        589  -RSTVEEDNDSCGFDVLDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK                                                              647

        584  -RSTVEEDNDSGGFDVLDFDDDSHERSSFGPPSVHSSSSSHQSEGLDAYDLEQVNLMFRK                                                              642

G3UL74|Elephant   589  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK                                                              647

Q5F3W0|Chicken    600  -CSMVEEDNDSFGFDALELDDDSHDRHSHGAPSVHSSSSSHQSEGLDAYDLEHVNSIFRK                                                              658

E7FB52|Zebrafish  567  HKSFLPSDT--ADTD----SGDNADMDDHEPSSINSSSSSHQSEIMDSYDLEQVNNIFRK                                                              620

  * : .*.     *    . :. :  ..   *:.********* :*:****:** ::**

      643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE                                                              702

H2QU43|Chimpanzee 643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE   702

359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

359  EMYKHRMNTVMLQLEEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

359  EMYRHRMNTVMLQLDEVERERDQAFHSRDEAQTQYSQCLIEKDKYRKQIRELEEKNDEMR   418

361  EMYKHRMNTVMIQLEEVEKERDQAFRSRDEAQTQYSHCLIEKDKYRKQIRELEERNDELR   420

351  EMYKNRMNTIMVQLEEVERERDQAFKSRDDSQHLVSQCLIDKDKYRKQIRELEEKSDELQ   410

***:.****:*:**:***:******:***::*   *:***:*************:.**::

419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS   478

419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRNLPVTIISQDFGDASPRTNGQEADDSS   478

419  IEMVRREACIVNLESKLRRLSKDSNNLDQSLPRTLPVTIISQDFGDASPRTNGQEADDSS   478

419  IEMVRREACIVNLESKLRRLSKDNGSLDQSLPRHLPATIISQNLGDTSPRTNGQEADDSS   478

419  IEMVRREACIVNLESKLRRLSKDSGSLDQSLPRHLPATIISQSLGDTSPRTNGQEADDSS   478

419  IEMVRREACIVNLESKLRRLSKDSSGLDQSLPRNLPVAIISQNFGDASPRTNGQEADDSS   478

419  IEMVRREACIVNLESKLRRLSKDSGTLDQSLPRNLPVTIISQSFGDASPRTNGQEADDSS   478

421  IEMVRKEACIVNLECKLRRLSKDNNCHDQSLPRNLPITIISQTFGNSSPKANGQEADDSS   480

411  IEIVRKEAKIVNLECKLRRMAKENG-LDQSLPRGITPLIIAQNFGQHDEDSGEDTV----   465

**:**:** *****.****::*:.   ****** :   **:* :*: .  :  : .    

479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG   531

479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG   531

479  TSEESPEDSKYFLPYHP-PQRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----AKGHEEEG   531

479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF   536

479  TSEESPEDSKYFLPYHP-PRRRMNLKGIQLQ-RAKSPISMKQASEFQALMRTVKGHEEDF   536

479  TSEESPEDSRYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRTSDFQ-----GRGHEEEG   531

479  TSEESPEDNKYFLPYHP-PKRRMNLKGIQLQ-RAKSPISLKRASDLQVLPGPGRGHEEDD   536

481  TSEDSPEDNKFFLPDQARLKRRVNLKGIQINPRAKSPVSMNRTSEFQAVRAQDEDGANAS   540

466  ------DDVEF------RLQRRSNLKGRINRP--KSPAAGPKSPLFPAQPFTNGDLSEHA   511

      :* .:        :** ****   .   *** :  ::  :           :  

532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-   583

532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-   583

532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-   583

537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-   588

537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-   588

532  -IDASPSSSRSLPIT-----NSFSKMQPHR-SRSSIMSITAEPPGNDSILRRYKEDAPH-   583

537  -LDASPSSSSSLPSN-----SAFAKMPPHR-NRNSIMSITAEPPGNDSIVRRYKEDAPH-   588

541  NGRTDTSSSNSVSISNSISSCEVSKIQTLRNRNDSIMSTTPEPPGNDSIVRRCKEDAPP-   599

512  AGD-STGFSNASPMNT--PAELF--SKNIRSRNHSILSTAPEPPDNHSIVRRIKENSDAL   566

    . . . :   .       .      *  . **:* : *** *.**:** **::   

584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSIHSSSSSHQSEGLDAYDLEQVNLMFRK   642

584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK   642

584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK   642

589  -RSTVEEDNDSCGFDALDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMLRK   647

589  -RSTVEEDNDSCGFDVLDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK   647

584  -RSTVEEDNDSGGFDVLDFDDDSHERSSFGPPSVHSSSSSHQSEGLDAYDLEQVNLMFRK   642

589  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK   647

600  -CSMVEEDNDSFGFDALELDDDSHDRHSHGAPSVHSSSSSHQSEGLDAYDLEHVNSIFRK   658

567  HKSFLPSDT--ADTD----SGDNADMDDHEPSSINSSSSSHQSEIMDSYDLEQVNNIFRK   620

  * : .*.     *    . :. :  ..   *:.********* :*:****:** ::**

643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE   702

643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE   702

S615F (2,2) 

S615C (0,1) 

S618F (0,2) 

S619F (1,0) 

S625F (1,0) 

E626K (0,1) 

Q9BXL7|HUMAN      532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

H2QU43|Chimpanzee 532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

H9YY19|Rhesus     532  -TDASPSSCGSLPIT-----NSFTKMQPPR-SRSSIMSITAEPPGNDSIVRRYKEDAPH-

Q8CIS0|Mouse      537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-

F1M1I1|Rat        537  -TDGSPSSSRSLPVT-----SSFSKMQPHR-SRSSIMSITAEPPGNDSIVRRCKEDAPH-

F1PZC8|Dog        532  -IDASPSSSRSLPIT-----NSFSKMQPHR-SRSSIMSITAEPPGNDSILRRYKEDAPH-

G3UL74|Elephant   537  -LDASPSSSSSLPSN-----SAFAKMPPHR-NRNSIMSITAEPPGNDSIVRRYKEDAPH-

Q5F3W0|Chicken    541  NGRTDTSSSNSVSISNSISSCEVSKIQTLRNRNDSIMSTTPEPPGNDSIVRRCKEDAPP-

E7FB52|Zebrafish  512  AGD-STGFSNASPMNT--PAELF--SKNIRSRNHSILSTAPEPPDNHSIVRRIKENSDAL

    . . . :   .       .      *  . **:* : *** *.**:** **::   

Q9BXL7|HUMAN      584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSIHSSSSSHQSEGLDAYDLEQVNLMFRK

H2QU43|Chimpanzee 584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK

H9YY19|Rhesus     584  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPSSVHSSSSSHQSEGLDAYDLEQVNLMFRK

Q8CIS0|Mouse      589  -RSTVEEDNDSCGFDALDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMLRK

F1M1I1|Rat        589  -RSTVEEDNDSCGFDVLDLDDENHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK

F1PZC8|Dog        584  -RSTVEEDNDSGGFDVLDFDDDSHERSSFGPPSVHSSSSSHQSEGLDAYDLEQVNLMFRK

G3UL74|Elephant   589  -RSTVEEDNDSGGFDALDLDDDSHERYSFGPPSIHSSSSSHQSEGLDAYDLEQVNLMFRK

Q5F3W0|Chicken    600  -CSMVEEDNDSFGFDALELDDDSHDRHSHGAPSVHSSSSSHQSEGLDAYDLEHVNSIFRK

E7FB52|Zebrafish  567  HKSFLPSDT--ADTD----SGDNADMDDHEPSSINSSSSSHQSEIMDSYDLEQVNNIFRK

  * : .*.     *    . :. :  ..   *:.********* :*:****:** ::**

Q9BXL7|HUMAN      643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE

H2QU43|Chimpanzee 643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE

H9YY19|Rhesus     643  FSLERPFRPSVTSVGHVRGPGPSVQHTTLNGDSLTSQLTLLGGNARGSFVHSVKPGSLAE

Q8CIS0|Mouse      648  FSLERPFRPSVTSGGHVRGTGPLVQHTTLNGDGLITQLTLLGGNARGSFIHSVKPGSLAE

F1M1I1|Rat        648  FSLERPFRPSVTSGGHVRGTSPLVQHTTLNGDGLITQLTLLGGNAHGSFIHSVKPGSLAE

F1PZC8|Dog        643  FSLERPFRPSVTSVGHVRGPGPSMQYTTLNGDSLISQLTLLGGNARGSFVHSVKPGSLAE

G3UL74|Elephant   648  FSLERPFRPSVTSGGHLRGPGSTVQHATLSGDGLITQLTVLGGNASGSFIHSVKPGSLAE

Q5F3W0|Chicken    659  FSLERPFRPSVTSVGRIRSSCHTIQRITLNGDTLNSEITLIGGNDKGSFVSSVVSGSLAE

E7FB52|Zebrafish  621  FSLERPFRPSLTSGP-PRNSLRTVQSLSLSGENLLSEITLIGGNDSGIFVNSVQSGSDAD

**********:**    *     :*  :*.*: * :::*::***  * *: **  ** *:

Q9BXL7|HUMAN      703  KAGLREGHQLLLLEGCIRGERQSVPLDTCTKEEAHWTIQRCSGPVTLHYKVNHEGYRKLV

H2QU43|Chimpanzee 703  KAGLREGHQLLLLEGCIRGERQSVPLDTCTKEEAHWTIQRCSGPVTLHYKVNHEGYRKLV

H9YY19|Rhesus     703  KAGLREGHQLLLLEGCIRGERQSVPLDTCTKEEAHWTIQRCSGPVTLHYKVNHEGYRKLV

Q8CIS0|Mouse      708  RAGLREGHQLLLLEGCIRGERQSVPLDACTKEEARWTIQRCSGLITLHYKVNHEGYRKLL

F1M1I1|Rat        708  KAGLREGHQLLLLEGCIRGERQSVPLDACTKEEARWTIQRCSGPVTLHYKVNHEGYRRLL

F1PZC8|Dog        703  KAGLHEGHQLLLLEGCIKGERQKVPLDTCTKEEVHWTIQRCSGSVTLYYKVNQEGYRKLL

G3UL74|Elephant   708  KAGLREGHQLLLLEGCIRGERQNVPLDTCTKEEARWTIQRCSGPVTLHYKVNHEGYRKLL

Q5F3W0|Chicken    719  KAGLREGHQLLLLEGCIKGENQSVPLDTCTKEEVHWTIQRCHGPVTLQYKSNHEGYRKLL

E7FB52|Zebrafish  680  LAGVKVGFHLLMLEGNVHGKAESVSLDTSTKEEAHWTLQRCSGQVHLHYKSSYDSYRRLV

 **:: *.:**:*** ::*: :.* **:.****.:**:*** * : * ** . :.**:*:

Q9BXL7|HUMAN      763  KDMEDGLITSGDSFYIRLNLNISS-QLDACTMSLKCDDVVHVRDTMYQDR---HEWLCAR

H2QU43|Chimpanzee 763  KDMEDGLITSGDSFYIRLNLNISS-QLDACTMSLKCDDVVHVRDTMYQDR---HEWLCAR

H9YY19|Rhesus     763  KDMEDGLITSGDSFYIRLNLNISS-QLDACTMSLKCDDVVHVRDTMYQDR---HEWLCAR

Q8CIS0|Mouse      768  KEMEDGLITSGDSFYIRLNLNISS-QLDACSMSLKCDDVVHVLDTMYQDR---HEWLCAR

F1M1I1|Rat        768  KEMEDGLITSGDSFYIRLNLNISSEGLDACSMPMKMNVVEGGVLDTYQDR---HEWLVCR

F1PZC8|Dog        763  KDMEEGLITSGDSFYIRLNLNISS-QLDACSLSLKCDDIVHVRDTMYQDR---HEWLCAR

G3UL74|Elephant   768  KDMEEGLITSGDSFYIRLNLNISS-QLDACSMSLKCDDVVHVRDTMYQDR---YEWLCAR

Q5F3W0|Chicken    779  SELEDGLIASGDSFHIRLNLNISS-QLDCCSLSVKCDEIVHILDTMYQGTCGGCDWLCAR

E7FB52|Zebrafish  740  KDIEDGTVVSGDSFYIRLNLNISS-QSDNCSLNVRCDEVLHVLDTMHQDK---CEWLCAR

.::*:* :.*****:*********   * *:: :: : :       :*      :** .*
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Supplementary Figure 7 
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Supplementary Figure 8  
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