C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

C/Yamagata/26/81
C/Miyagi/9/96
C/Aichi/1/81
C/SaoPaulo/378/82
C/Mississippi/80
C/Taylor/1233/47

# Cysteine form inter-chain disulfide linkage

% Cysteines form inner-HEF1 disulfide linkage # S-acylation Cysteine

D N-Glycosylation sites

1 w 10 20 30 40 5 0 60 70

EKIKICLQEKQVNSSFSLHNGFGGNLYATEEKRMFELVKPKAGASVLNQSTWIGFGDSRTDEENSERFPRSA
ERIKICLOQRQVNSSFSLHNGFGGNLYATEEKRMFELVEKPKAGASVLNQSTWIGFGDSRTDEGSINSIN\FPRSA

160
BIYELASESHCHISLVNALDKTIPL,

220 230 260 270

KVVGGLDNRVSPYTGNEGDTPTMQCDMIBQL,

290 300 g 310 320

KPGRYSVRSSPRFLLMPERSYCFDMKEKG)3VTAVQSHMWGK[ER
KPGRYSVRSSPRFLLMPERSYCFDMKEKGIVTAVQSHMWGK[ER
KPGRYSVRSSPRFLLMPERSYCFDMKEKGEVTAVQSHMWGK[ER
KPGRYSVRSSPRFLLMPERSYCFDMKEKGIVTAVQSWWGK[ER
KPGRYSVRSSPRFLLMPERSYCFDMEKEKGIRVTAVQSHMWGKNBR
KPGRYSVRSSPRFLLMPERSYCFDMKEKGJRVTAVQSNWWGK[ER
360 370 * 380 390

ADDHHGDQEMRELLSGLDYEARCHMSQOSGWVNETSPFRERYLLPPKFGRCPLAAKEESIPKIPDGLLIPTS
ADDHHGDQEMRELLSGLDYEARCMSQOSGWVNETSPFREPYLLPPKFGRCPLAAKEESIPKIPDGLLIPTS
ADDHHGDQEMRELLSGLDYEARCHMSQOSGWVNETSPFEIMYLLPPKFGRCPLAAKEESIPKIPDGLLIPTS
ADDHHGDQEMRELLSGLDYEARCHSQSGWVNETSPFRERNYLLPPKFGRCPLAAKEESIPKIPDGLLIPTS
ADDHHGDQEMRELLSGLDYEARCMSOSGWVNETSPFNERYLLPPKFGRCPLAAKEESIPKIPDGLLIPTS
ADDHHGDQEMRELLSGLDYEARCHMSQSGWVNETSPFWERPIYLLPPKFGRCPLAAKEESIPKIPDGLLIPTS

430 440 450 460 470 480 490

GTDTPVTKPKSRIFGIDDLIIGLLFVAIVEAGIGGYLLGSRKESGGGVTKESAEKGFEKIGNDIQILRSS
GTDTWVTKPKSRIFGIDDLIIGLLFVAIVEAGIGGYLLGSRKESGGGVTKESAEKGFEKIGNDIQILRSS
GTDTWVTKPKSRIFGIDDLIIGLLFVAIVEAGIGGYLLGSRKESGGGVTKESAEKGFEKIGNDIQILRSS

GTDTWVTKPKSRIFGIDDLIIGLLFVAIVEAGIGGYLLGSRKESGGGVTKESAEKGFEKIGNDIQILRSS
GTDTWVTKPKSRIFGIDDLIIGLLFVAIVEAGIGGYLLGSRKESGGGVTKESAEKGFEKIGNDIQILRSS
GTDTMVTKPKSRIFGIDDLIIGLLFVAIVEAGIGGYLLGSRKESGGGVTKESAEKGFEKIGNDIQILRSS

500 510 520 530 540 550 560

AIEKLNDRIBHDEQAIRDLTLEIENARSEALLGELBIIRALLVGNISIGLQESLWELASEITNRAGD
AIEKLNDRIBHDEQAIRDLTLEIENARSEALLGELEIIRALLVGNISIGLQESLWELASEITNRAGD
AIEKLNDRISHDEQAIRDLTLEIENARSEALLGELEIIRALLVGNISIGLQESLWELASEITNRAGD|
AIEKLNDRISHDEQAIRDLTLEIENARSEALLGELEIIRALLVGNISIGLQESLWELASEITNRAGD
AIEKLNDRIWHDEQAIRDLTLEIENARSEALLGELEIIRALLVGNISIGLQESLWELASEITNRAGD
AIEKLNDRIWHDEQAIRDLTLEIENARSEALLGEL[EIIRALLVGNISIGLQESLWELASEITNRAGD

#*570 580 590 600 610 620 630

LAVEMSPGCWIIDNNICDQSCONFIFKFNETAPVPTIPPLDTKIDLOQSDPFYWGSSLGLAITEVATISLAAL;
LAVENSPGCWIIDNNICDQSCQWFIFKFNETAPVPTIPPLDTKIDLQSDPFYWGSSLGLAITEVNISLAAL)
LAVEYSPGCWIIDNNICDQSCQONFIFKFNETAPVPTIPPLDTKIDLQSDPFYWGSSLGLAITEYNISLAAL)
LAVEWYSPGCWIIDNNICDQSCQNFIFKFNETAPVPTIPPLDTKIDLQSDPFYWGSSLGLAITEVATISLAAL)

VISGIAICRTK

VISGIAICRTK
VISGIAICRTK
VISGIAICRTK
VISGIAICRTK
VISGIAICRTK

# Free Cysteines
1 HEF1-HEF2 cleavage site

D N-Glycosylation motif which is not glycosylated

Supplementary table 1. Alignment of HEF proteins from six lineages of influenza C
viruses. The cleavage site between HEF1 and HEF, cysteines and N-glycosylation motifs are
highlighted as indicated.



