Supplemental Fig.l. Alignment of five S8 subtilisin-like C. reinhardtii and human proteins.
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Supplemental Fig.1. Alignment of five S8 subtilisin-like C. reinhardtii proteins with human homologs. The C. reinhardtii proteins most homologous to human
furin, PC1 and PC2 were identified using BLASTp. Their catalytic core sequences were then aligned using T-Coffee. The residues that form the catalytic triad (D,
H and S) are marked in red. The oxyanion residue (N in all prohormone convertases except for PC2, where it is D) is also marked in red. In Cre17.g735450, an
insert containing a Pro-rich region separates catalytic triad residues D and H.



Supplemental Fig. 2. Alignment of C. reinhardtii S8 domain proteins. The phylogenetic tree was constructed using
Clustal Omega with neighbor end joining. Multiple sequence alignments for each Cluster were done using T-COFFEE,
Version_11.00. Catalytic triad members (D, H and S, &) and the oxyanion residue ($) are marked.
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Cluster 1: Cre01.g049950 (VLEl, sporangin); Cre03.g145827; Cre04.g213400; Crel4.g628800; Crel6.g685250; Crel7.g708400
(Pro-rich insert between H and oxyanion residue); Crel7.g713600 (Pro-rich insert between H and oxyanion residue and N >
D for oxyanion residue); Crel7.g735450 (Pro-rich insert between H and oxyanion residue).
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Creld4.g628800 GRGVRVGIFDTGIRPDHPHIRHIRERTNWTHQQSL-—-—-—---—-—-————————-————————— -~~~ ——m—————————————————————— SDGLGHGTEV
Crel6.g685250 -PEVIVAVVDTGCDLTHPDLKD--—--NLWINTKEIPGNGVDDDGNGLIDDVYGYDFAGT---CE-NDYPS-----—-—————————-—-——— PDPQDTGTHGSHC
Crel7.g708400 P-DVIVAVVDTGFDIDHPDLKP----NLWVNPGEVPGDGIDNDGNGFIDDINGFDFAGSGDACQ-GDWRARA- (53 aa insert)--PESSD-TGHGTHV
Crel7.g713600 --TVVVAVVDGGFDTRHPDLAG----ALWVNPGEIPGNGIDDDGNGFVDDVNGWDFGGN---CSSGAWRPAP- (43 aa insert)--PEAGD-GGHGTHV
Crel7.g735450 VREVIVAVLDTGVDLAHPDLAP----NLWVNTGEVPNNGIDDDGNGFVDDAFGYDFAGP---CS-TDWRAVP- (133 aa insert)-PESGD-TGHGTHV
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Cre02.9076950 (Insert between oxyanion residue and S); Cre07.9329500; Crel0.g459450; Crel3.g585800;
(Insert between D and H).
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Supplemental Fig.2. Alignment of S8 domains of 21 C. reinhardtii family members. Phytozome identifies 21 proteins that contain the subitilisin-
like S8 domain. A phylogenetic tree constructed using all 21 S8 domains, identified subclusters, which are marked. For each subcluster, catalytic
core sequences were aligned using T-Coffee. Catalytic triad residues are marked, along with the oxyanion residue.



Supplemental Fig.3. Alignment of two M14 CPB-like C. reinhardtii and human proteins. Alignment of C. reinhardtii CPB-
like enzymes CPZ2(Cre06.g309450) and CPZ3 (Cre07.g335900) with the three M14 domains of human CPD (CPD1, CPD2,
CPD3) and the M14 domain of human CPE. M14 catalytic core sequences were aligned using T-COFFEE, Version_11.00.
8cbed86 (2014-08-12 22:05:29 - Revision 8cbe486 - Build 477). Cedric Notredame. SCORE=79. * BAD AVG GOOD* TCS
(transitive consistency score) color code goes from 0 (blue, bad) to 9 (red, good).
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Supplemental Fig.3. Alignment of two M14 CPB-like C. reinhardtii proteins with human proteins homologs. The C.
reinhardtii proteins most homologous to human CPD and CPE were identified using BLASTp. Catalytic core sequences
were aligned using T-Coffee. Zinc-binding residues and the active site are marked.

-You list O, C, M, Sp in supplemental Table 3 under Pred Algo



Expression of subtilisin- and CPB-like and PAM transcripts: data from Ning et al., 2013

60
Asyn

minus

minus

minus
40

% Total RPKM for each gene expressed at each stage

H Syn

M plus

H plus

M plus

VLE1l Crel6.g685250 Crel7.g735450 Crel4d.g628800 CPz3

Vegetative cells

Resting Gametes
Lysin Treated

Dibutyryl cAMP

Ilh |”I
PAM

CPz2

Supplemental Fig.4. Expression of C. reinhardtii subtilisin-like, CPB-like and PAM transcripts. Relative
transcript levels (% total RPKM for each transcript in p/lus and minus mating type cells at each stage
examined) are shown for the C. reinhardtii genes encoding proteins most like human furin, PC1, PC2, CPD,
CPE and PAM [19]. Stages examined in this study were: Vegetative cells (Asy, asynchronous, and Syn,
synchronous); Resting Gametes; Lysin-treated gametes; Dibutyryl-cAMP treated gametes.



