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Supplementary Fig. 1. Analysis of PSAP molecular mass by SDS-PAGE. (A) The PSAP protein
was extracted from shell material using SDS-PAGE sample buffer and separated by 12% SDS-
PAGE followed by staining with Coomassie blue. (B) Calculation of PSAP molecular mass based
on SDS-PAGE migration in comparison to molecular weight markers.
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B Contig 11859

GPVVKQFSRNIRASVKGKGAKTFEFDVEYFGIVEIFTSPTPTSRLRLLKTTPALN
MAKVPLALLLLSLTFAAHGLEAPALAPDSQAAAEQSADQCRTPIVPSLTVGLCN
STASIFDANDVIQIFDTGDGRATVSVTLGGVTQPPEVITTASPPQFLYGKQCIF
LWASTVAITESRNDLGVAFNPNNINTFLTILGLNTVQVISGAVIVQVTHTPNPI
PAGISPR

NTLFSNIGLTLASIACSPGNLQITGNTALLSLAGLTNMQTT
IVPGPTVFITNNQLLFGAPEVFQLORLASCVGAATSPLEFSAILIQSAACTSTCW
NQYCSEFVNGFGCNACSPPPPPPQSPPP

Contig 10353

PSPPPPLPACNTPISPTTAPTCGSLYGFLSIADNGDGTCSAFR

ITIRRTR WLTNMGLNNVI
VIANALTVEVDHSPFPIPQFINPVFFTLLR CATSTNVGPALP
ALASLAGLR GFK GTALLDLTSFSGISCTPGFIQITNN
AR QLAQCPSGNTSPLNS

TVLIFTAVCVLPSWNVYCTEVNTPGQCVPASPPPPPPPPPVNVPPPPPSPPKSP
PPPSPPSPPPPPPDATCEFDPMPLPADICGDGITWTLQVQYIGNGTCFARLEFENG
TO

Contig 43184

IAPPGTGFGDFTSFKIQGTALNDLSSEFSGLTCPPNNINITDNLLLDSLNGLNGL
ATWTGQFGPNVYITGNNLTGTGSVSALSVLAGCPSSVLLDNVIFQIDVIGCATL
ATWQGYCAYLSSGVCVGAPPPPITCSITPTEFNLPVCGGNRTIVEVLDYGDATCT
ASIQTGTPPNTGIRNIPCNQLAFGQQCGSLNGSLTLTSFRASNGTAYRGPEFENS
WLSLMGLONINALNGNLIVLHNQLINSIPPVT
SVVFAQSAISVNGTAFPDFRNTENGLICP

Supplementary Fig. 2. Identification of B. braunii race B transcriptome contigs matching PSAP
MS peptides. (A) Step-by-step outline of PSAP MS analysis and identification of matching contigs.
(B) Translation of the three B. braunii race B contigs that matched MS peptides from PSAP. PSAP
peptides identified by MS that match the contigs are shown in alternating dark orange and light
orange lettering. Methionine start site in contig 11859 is shown in black bold lettering.



A Contig 11859

GACTGCGCTAAGGCCCAGTTGTCAAGCAGTTCTCCCGAAATATAAGAGCTTCGGTGAAAGGTAAAGGAGCAAAGA
CTTTCTTTGATGTGTTTTATTTCGGGATAGTGGAAATTTTCACGAGCCCGACTCCAACATCGCGACTGCGTCTGC
TGAAGACCACGCCCGCACTCAACATGGCGAAGGTGCCGCTGGCACTACTGCTGCTGAGTTTGACCTTTGCCGCCC
ACGGTCTCGAGGCCCCAGCTCTCGCTCCCGACTCTCAGGCCGCGGCGGAGCAGTCAGCAGACCAATGCAGAACTC
CTATAGTGCCAAGCTTGACCGTTGGATTGTGTAACAGCACAGCCAGCATCTTCGATGCCAATGATGTTATCCAGA
TTTTTGATACTGGTGATGGAAGAGCTACCGTGTCCGTCACACTCGGCGGTGTAACTCAACCTCCCTTTGTCATCA
CCACGGCTTCTCCACCCCAGTTCCTGTATGGAAAGCAATGCATCTTTTTGTGGGCATCCACAGTTGCCATTACCT
TCTCCAGAAACGACCTCGGTGTTGCCTTCAACCCTAACAACATCAATACGTTCCTCACCATCCTGGGATTGAATA
CAGTGCAGGTCATCTCAGGTGCCGTTACAGTGCAGGTCACCCACACTCCAAACCCTATTCCTGCTGGCATCAGCC
CCCGG

AACACACTCTTTTCCAACATTGGTCTCACCTTGGCCTCAA
TTGCTTGCTCGCCTGGTAACCTCCAGATTACTGGTAACACAGCTCTGTTAAGCCTGGCTGGGTTGACCAATATGC
AAACTACCATTGTCCCGGGACCCACAGTCTTCATAACTAACAATCAACTGCTGTTTGGTGCCCCTGAAGTGTTCC
AGCTTCAGCGTCTAGCCAGCTGTGTTGGTGCCGCAACCAGTCCCCTGTTTTCAGCAATCTTGATTCAGTCAGCTG
CTTGCACATCAACGTGCTGGAATCAATACTGCTCCTTCGTCAATGGATTTGGCTGCAATGCATGCTCACCCCCTC
CGCCACCACCACAATCACCACCTCCCC

B Contig 10353

CCCCTTCACCCCCTCCACCATTGCCTGCTTGCAACACGCCAATTTCCCCCACCACTGCACCCACCTGCGGCAGCC
TCTACGGGTTCTTGTCGATTGCGGACAATGGCGATGGCACCTGCTCAGCATTCAGA

ATCACCATCAGAAGGACAAGG TGGCTCA
CCAACATGGGCCTTAACAACGTGATTGTGATTGCAAACGCCCTGACTGTTGAAGTCGACCACTCCCCTTTCCCGA
TTCCCCAATTCATTAATCCAGTTTTCTTCACTCTTCTGAGA

TGTGCGACCAGCACCAATGTTGGCCCAGCCCTCCCAGCCCTCGCATCATTGGCTGGACTGAGA
GGCTTCAAG GGCACAGCGTTATTGGACTTGACAT
CCTTCTCAGGCATCAGTTGCACGCCAGGCTTCATCCAGATCACCAACAATGCCCGT

CAGCTGGCTCAATGCCCAAGTGGCAATACATCTCCCCTCAATTCGACCGTTTTAATCT
TCACTGCAGTCTGCGTCTTGCCGAGCTGGAACGTGTACTGCACCTTTGTCAACACCCCAGGGCAGTGTGTACCAG
CATCTCCCCCACCGCCTCCACCGCCGCCGCCAGTCAATGTCCCGCCCCCACCTCCTTCCCCTCCCAAGTCCCCCC
CTCCCCCGAGCCCGCCTTCGCCACCCCCACCGCCACCAGATGCAACCTGCTTTGATCCAATGCCCCTTCCTGCCG
ACATCTGTGGAGATGGCATCACCTGGACTCTTCAGGTCCAGTACATCGGCAACGGAACTTGTTTTGCACGATTGT
TCTTTAACGCACAG

C Contig 43184

ATTGCCCCACCAGGCACTGGCTTCGGTGACTTCACCTCATTCAAGATCCAAGGAACAGCACTGAATGACCTGTCC
TCATTCTCCGGGCTTACATGTCCGCCAAACAACATCAACATCACAGACAATCTTTTGCTGGATTCCCTGAATGGC
CTCAACGGCCTGGCAACCTGGACGGGCCAGTTTGGCCCCAACGTTTACATCACAGGCAATAACTTAACTGGCACT
GGCTCAGTCTCAGCCTTGAGCGTCCTGGCTGGCTGCCCCTCCTCAGTGTTGCTCGACAATGTCATCTTCCAAATC
GATGTTATTGGCTGTGCCACACTCGCGACTTGGCAGGGTTACTGTGCATACCTGTCATCAGGGGTCTGTGTAGGC
GCACCACCTCCTCCCATCACCTGCAGTATCACCCCAACCTTCAATTTACCAGTGTGCGGAGGCAACAGGACCATC
GTTGAAGTCCTCGACTACGGTGATGCAACTTGCACTGCCTCTATTCAGACAGGAACCCCCCCCAACACTGGTATC
AGAAATATCCCTTGCAATCAGCTAGCCTTTGGGCAACAATGTGGCAGCCTAAATGGCAGCTTAACCCTAACATCC
TTCCGTGCCAGCAATGGGACAGCCTACAGGGGCCCGTTCTTTAACAGTTGGCTGAGCCTGATGGGCCTACAGAAT
ATCAACGCCCTCAATGGCAACCTGATTGTGCTTCACAACCAGTTGATCAATTCGATTCCACCAGTGACC

TCAGTTGTATTTGCACAGTCAGCCATTTCTGTTAATGGCACAGCTTTC
CCTGATTTCAGAAATACCTTCAACGGCCTGATCTGCCCACC

Supplementary Fig. 3. Nucleotide sequence of the three B. braunii race B contigs that matched
MS peptides from PSAP. (A) Contig 11859, translation start codon shown in red lettering. (B)
Contig 1053. (C) Contig 43184. Bases in alternating dark orange and light orange lettering
correspond to the peptides found by MS analysis.



A PSAP ORF sequence, 3,798 bp
ATGGCGAAGGTGCCGCTGGCACTACTGCTGCTGAGTTIGACCTTTGCCGCCCACGGTCTCGAGGCCCCAGC TCTCGCTCCCGACTCTCAGGCCGCGGCGGA
GCAGTCAGCAGACCAATGCAGAACTCCTATAGTGCCAAGCTTGACCGTTGGATTGTGTAACAGCACAGCCAGCATCTTCGATGCCAATGATGTTATCCAGA
TTTTTGATACTGGTGATGGAAGAGCTACCGTGTCCGTCACACTCGGCGGTGTAACTCAACCTCCCTTTGTCATCACCACGGCTTCTCCACCCCAGTTCCTG
TATGGAAAGCAATGCATCTTTTTGTGGGCATCCACAGTTGCCATTACCTTCTCCAGAAACGACCTCGGTGTTGCCTTCAACCCTAACAACATCAATACGTT
CCTCACCATCCTGGGATTGAATACAGTGCAGGTCATCTCAGGTGCCGTTACAGTGCAGGTCACCCACACTCCAAACCCTATTCCTGCTGGCATCAGCCCCC
GGTTCTTCACTGCTCTACAGCAGGCACAA CTTGTG
TCGCTGCCCGGATTTGCATTATATGTGAAG AACACACTCTTTTCCAACAT
TGGTCTCACCTTGGCCTCAATTGCTTGCTCGCCTGGTAACCTCCAGATTACTGGTAACACAGCTCTGTTAAGCCTGGCTGGGTTGACCAATATGCARACTA
CCATTGTCCCGGGACCCACAGTCTTCATAACTAACAATCAACTGCTGTTTGGTGCCCCTGAAGTGTTCCAGCTTCAGCGTCTAGCCAGCTGTGTTGGTGCC
GCAACCAGTCCCCTGTTTTCAGCAATCTTGATTCAGTCAGCTGCTTGCACATCAACGTGCTGGAATCAATACTGCTCCTTCGTCAATGGATTTGGCTGCAA
TGCATGCTCACCCCCTCCGCCACCACCACAATCACCACCTCCCETTCACCCCCTCCACCATTGCCTGCTTGCARCACGCCAATTTCCCCCACCACTGCAC
CCACCTGCGGCAGCCICIACGGGT TC T TG TCGATTGCGGACAATGGCGATGGCACCTGCTCAGCATTCAGAATTGAGCARACAAGTGCAACTGGCACTCCC
ACCACTGTCGCCTTGAACTGCAATCAGCTTGCTTTCCCTGGAATTGCAAGCTGCGCCAGCATCCAATCTGCAGTCAAGATCACCATCAGAAGGACAAGG
TGGCTCACCAACATGGGCCTTAACAACGTGATTGTGATTGCAAACGCCCTGACTGTTGAAGTCGACCACT
CCCCTTTCCCGATTCCCCAATTCATTAATCCAGTTTTCTTCACTCTTCTGAGACAGGTGGAAGCAGTTGTGGCTCARGAGTGTGCCAACTGTGCGACCAGC
ACCAATGTTGGCCCAGCCCTCCCAGCCCTCGCATCATTGGCTGGACTGAGA GGCTTCAAGGGAGGGGTTTCTCTTGGTTCCCT
CATCATCAAGGGCACAGCGTTATTGGACTTGACATCCTTCTCAGGCATCAGTTGCACGCCAGGCTTCATCCAGATCACCAACAATGCCCGT

CAGCTGGCTCAATGCCCAAGTGGCAATACATCTCCCCTCAATTCGACCGTTTTAATCTTCACTGCAGTCTGCGTCTTGCCGAGCTGGAACGTGTACTGCAC
CTTTGTCAACACCCCAGGGCAGTGTGTACCAGCATCTCCCCCACCGCCTCCACCGCCGCCGCCAGTCAATGTCCCGCCCCCACCTCCTTCCCCTCCCAAGT
CCCCCCCTCCCCCGAGCCCGCCTTCGCCACCCCCACCGCCACCAGATGCAACCTGCTTTGATCCAATGCCCCTTCCTGCCGACATCTGTGGAGATGGCATC
ACCTGGACTCTTCAGGTCCAGTACATCGGCAACGGAACTTGTTTTGCACGATTGTTCTTTAACGCACAGFGATAGGGCACCCAGTTAAGCCTTACCGCTGC
CCAAGCCACTTGCCAGGCCACCATTTTCCCGGGCCGAACTTGCCGTACCTTGAATGGCAACCTGTACCTCTTTGTGACAAACCAGGCCAATTTAACTGCAT
CAACCTACTTTCAACCGCAGTTCAATGATGGTCTCACCGCCCTTGGGGTTGGATCCCTTGAGACTATTGAGTATGTGCTGTCTTTGGTTGTGGATCACACT
CCATTTCCCATTCCTGTCCAATTAGCCCCGGTGTTCCTGGCAACACTCAGAAACGTGTTCGCCATCCAAGTGATCGAGTCCATCAATTTCGGCCTCCTCCC
GGATGTCCCACCCCCTGTACCCCGACTGGTAGGCCTTCCGGGCCTGACGGGCGTGAGGAGGATCATTGCCCCACCAGGCACTGGCTTCGGTGACTTCACCT
CATTCAAGATCCAAGGAACAGCACTGAATGACCTGTCCTCATTCTCCGGGCTTACATGTCCGCCAAACAACATCAACATCACAGACAATCTTTTGCTGGAT
TCCCTGAATGGCCTCAACGGCCTGGCAACCTGGACGGGCCAGTTTGGCCCCAACGTTTACATCACAGGCAATAACTTAACTGGCACTGGCTCAGTCTCAGC
CTTGAGCGTCCTGGCTGGCTGCCCCTCCTCAGTGTTGCTCGACAATGTCATCTTCCAAATCGATGTTATTGGCTGTGCCACACTCGCGACTTGGCAGGGTT
ACTGTGCATACCTGTCATCAGGGGTCTGTGTAGGCGCACCACCTCCTCCCATCACCTGCAGTATCACCCCAACCTTCAATTTACCAGTGTGCGGAGGCAAC
AGGACCATCGTTGAAGTCCTCGACTACGGTGATGCAACTTGCACTGCCTCTATTCAGACAGGAACCCCCCCCAACACTGGTATCAGAAATATCCCTTGCAA
TCAGCTAGCCTTTGGGCAACAATGTGGCAGCCTAAATGGCAGCTTAACCCTAACATCCTTCCGTGCCAGCAATGGGACAGCCTACAGGGGCCCGTTCTTTA
ACAGTTGGCTGAGCCTGATGGGCCTACAGAATATCAACGCCCTCAATGGCAACCTGATTGTGCTTCACAACCAGTTGATCAATTCGATTCCACCAGTGACC
CCAGCAGATTTCCTACCAAGA
TCAGTTGTATTTGCACAGTCAGCCATTTCTGTTAATGGCACAGCTTTCCCTGATTTCAGAAATACCTTCAACGGCCTGATCTGCCCACCFTEEE?
AATTCATGAATTTCACAAACAACCCTAATCTGAGGTCTTACCAAGGTCTTGATGCTCTGGGTCAACCACCATTCCTACCTCACGTAAATACCTTATTCTCT
CCTGCCACCAATCCTACACTCCTCACCATTGATGCAATTGCAAACTGGGCAGGCTGCCCTACGGGCCTTAGTAACACAATCGACGGTATCATTAATATTAA
AGTTTCATTCTGCCCTAATCCCATCACCACTTTCGCACAAATCTGCGCTTATATTTTATTCAACACGTGCCCATAA

E3 PSAP protein sequence, 1,266 amino acids, 132.8 kDa

MR P AT DS T F ARG EAPATAPDSOARAE O SADQCRT PIVPSLTVGLCNS TASIFDANDVIQI FDTGDGRATVSVTLGGVTQPPFVITTASPPQFL
YGKQCIFLWASTVAITFSRNDLGVAFNPNNINTFLTILGLNTVQVISGAVTVQVTHTPNPIPAGISPRFFTALOOAQ LV
SLPGFALYVK NTLFSNIGLTLASIACSPGNLQITGNTALLSLAGLTNMQTTIVPGPTVFITNNQLLFGAPEVFQLORLASCVGA
ATSPLFSAILIQSAACTSTCWNQYCSFVNGFGCNACSPPPPPPOSPPPPSPPPPLPACNTPISPTTAPTCGSLYGFLSIADNGDGTCSAFRIEQTSATGTP
TTVALNCNQLAFPGIASCASIQSAVKITIRRTR WLTNMGLNNVIVIANALTVEVDHSPFPIPQFINPVFFTLLROVEAVVAQECANCATS
TNVGPALPALASLAGLR GFKGGVSLGSLITKGTALLDLTSFSGISCTPGFIQITNNAR
QLAQCPSGNTSPLNSTVLIFTAVCVLPSWNVYCTFVNTPGQCVPASPPPPPPPPPVNVPPPPPSPPKSPPPPSPPSPPPPPPDATCFDPMPLPADICGDGI
TWTLQVQYIGNGTCFARLFFNGTQLSLTAAQATCQAT IFPGRTCRTLNGNLYLFVINQANLTASTYFQPQFNDGLTALGVGSLETIEYVLSLVVDHTPFPI
PVQLAPVFLATLRNVFAIQVIESINFGLLPDVPPPVPRLVGLPGLTGVRRI IAPPGTGFGDFTSFKIQGTALNDLSSFSGLTCPPNNINITDNLLLDSLNG
LNGLATWTGQFGPNVYITGNNLTGTGSVSALSVLAGCPSSVLLDNVIFQIDVIGCATLATWQGYCAYLSSGVCVGAPPPPITCSITPTFNLPVCGGNRTIV
EVLDYGDATCTASIQTGTPPNTGIRNIPCNQLAFGQQCGSLNGSLTLTSFRASNGTAYRGPFFNSWLSLMGLONINALNGNLIVLHNQLINSIPPVTPADE
LPR SVVFAQSAISVNGTAFPDFRNTFNGLICPPYQFMNFTNNPNLRSYQGLDALGQPPFLPHVNTLFSPATN
PTLLTIDAIANWAGCPTGLSNTIDGIINIKVSFCPNPITTFAQICAYILFNTCP

Supplementary Fig. 4. Nucleotide and protein sequence of PSAP. (A) PSAP ORF nucleotide
sequence. Bases shown in alternating dark orange and light orange lettering correspond to the
peptides found by MS analysis. Contig locations are identified by a black box for contig 11859, a
red box for contig 10353, and a purple box for contig 43184. (B) PSAP protein sequence. The
PSAP signal peptide is highlighted in green. The PSAP peptides identified by MS that match the
contigs are shown in alternating dark orange and light orange lettering. The Pro-rich motifs are
shown in magenta lettering.



MAKVPLALLLLSLTFAAHGLEAPALAPDSQAAREQSADQCRTPIVPSLTVGLENSTASTEDANDVIQIFD
TGDGRATVSVTLGGVTQPPFVITTASPPQFLYGKQCIFLWASTVAITFSRNDLGVAFNPNNINTFLTILG
LNTVQVISGAVTVQVTHTPNPIPAGISPREFTALOQAQALTFOECONCLVNTNVAATVPRLVSLPGFALY
VKSWNEAARSGAQTSTIFIKNTLFSNIGLTLASIACSPGNLQITGNTALLSLAGLTNMQTT IVPGPTVFIT
NNQLLFGAPEVFQLORLASCVGAATSPLFSAILIQSAACTSTCWNQYCSFVNGFGCNACSPPPPPPQSPP
PPSPPPPLPACNTPISPTTAPTCGSLYGFLSIADNGDGTCSAFRIEQTSATGTPTTVALNCNOLAFPGIA
SCASIQSAVKITIRRTRSVAYIQOPDINKWLTNMGLNNVIVIANALTVEVDHSPFPIPQFINPVFFTLLRQ
VEAVVAQECANCATSTNVGPALPALASLAGLRAIQQOFRGFKGGVSLGSLIIKGTALLDLTSFSGISCTPG
FIQITNNARLGSFNGLEGARTFFNPGPTVFAQGNPLLNSQSVAPIRQLAQCPSGNTSPLNSTVLIFTAVC
VLPSWNVYCTEFVNTPGQCVPASPPPPPPPPPVNVPPPPPSPPKSPPPPSPPSPPPPPPDATCFDPMPLPA

DICGDGITWTLQVQYEENEGTCEARLFFNETONSLTAAQATCQATI FPGRTCRTLNGNL Y EEVINOANE TA
STYFQPQFNDGLTALGVGSLETIEYVLSLVVDHTPFPIPVQLAPVFLATLRNVFAIQVIESINFGLLPDV

PPPVPRLVGLPGLTGVRRI IAPPGTGEGFTSFKIQGTALNDLSSFSGLTCPPNNINITDNLLLDSLNGL

NGLATWTGQFGPNVYETENNETETESVSALSVLAGCPSSVLLDNVIFQIDVIGCATLATWQGYCAYLSSG
VCVGAPPPPITCSITPTFNEPVCCENRTIVEVEDYGDATCTASIQTGTPPNTGIRNI PCNQLAFGOOCES
ENGSETLTSFRASNEGTAYRGPFFNSWLSLMGLONINALNGNLIVLHNQLINSIPPVTPADFLPRLNEVSG
GLEANELRRPGQTPSLLSVPGFKSVVFAQSATSVNCTAFPDERNTENGL I CPPYQFMNFTNNPNLRSYQG
LDALGQPPFLPHVNTLFSPATNPTLET I DAIANWAGCPTGLSNTIDGI INIKVSECPNPITTFAQICAY I
LENTCP

Supplementary Fig. 5. PSAP N-linked and O-linked glycan analysis. Peptides highlighted in
cyan and green represent the peptides identified by LC-MS/MS in N-linked glycan analysis.
Cyan peptides do not contain predicted N-linked glycosylation sites. Green peptides contain
predicted N-linked glycosylation sites. Asn (N) residues highlighted in red were confirmed to be
an N-linked glycosylation site; N54, N718, N728, N767, N897, N930, N1006, N1052, N1064,
NI1155. Asn (N) residues highlighted in purple were confirmed to not be an N-linked
glycosylation site; N615, N620, and N1212 . Potential N-linked glycan site N1178, highlighted
in magenta, was not found in any peptide identified in this study. The peptide highlighted in
yellow represents the peptide identified to contain Hyp O-linked glycans; Hyp986, Hyp987,
Hyp988, Hyp989 are shown in blue lettering. The protein sequence in the box identifies the
peptide used for PSAP antibody development.
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Supplementary Fig. 6. PSAP N-linked glycan analysis by NSI-MSn. N-linked glycans were
released enzymatically from PSAP with PNGAse A, permethylated, and profiled by NSI-MSn.
Full MS profile of the released permethylated glycans showing a series of high-mannose type N-
glycans and fucosylated N-glycans as the major components. In addition, a unique N-glycan
carrying fucose and arabinose was detected at m/z = 1709 (1+) and m/z = 866 (2+). A single
asterisk indicates an N-glycan fragment with Hex,HexNAc,. Two asterisks indicates the in-
source fragment ion, presumably a Z,g fragment ion from the precursor at m/z = 1709
(Hex HexNAc,Pent,Deoxyhex;) due to a labile O-glycosyl linkage of the internal fucose.



Figure 5

pESC-TRP GFP: pESC-TRP SPpsap-GFP: pESC-TRP
w m ~ R Po.o BT Taow 8
)}

\ ’

B Cell Protein Extract Media Protein Extract
© DY © DY
R % R %
QA Q® Yo‘ca Q/\ Q %‘O
kDa ?o 0> 0 kDa ?o 05 %
190 — 190
1351 135—
100 192— -
75— -
58— t 58— g
wB 468 61w
324 =
2= SPosr-GFP
25-{u FP 25— %
22— % 25

4

135

100 00
75 75
58 58

cBs 46 46
32 32

25 25
22 22

Supplementary Fig. 7. Functional analysis of the PSAP signal peptide. (A) The three constructs
used for GFP secretion analysis in S. cerevisiae; pESC-TRP, GFP: pESC-TRP, and SPpg,p-GFP:
PESC-TRP. SPpgap, PSAP signal peptide. (B) Western blot detection of GFP from S. cerevisiae cell
protein extracts and media protein extracts using the a-GFP-HRP antibody (1:3,000 for cell protein
extracts and 1:1,500 for media protein extracts). WB, western blot; CBS, Coomassie blue stain of
WB.



Supplementary Fig. 8. Electron micrographs of B. braunii race B shell material. Purified shells
were resuspended in water and placed on an EM copper grid with carbon support film and allowed
to dry. The shells were then visualized by TEM.
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Supplementary Fig. 9. Lectin blot and western blot detection of PSAP from shell material. (A)
HHL lectin blot (B) LEL lectin blot. (C) SNA lectin blot. (D) Western blot detection of PSAP from
shell material and a B. braunii race B total protein extract using the a-PSAP antibody. (E) PSAP
detection in shell material using the HHL lectin. Shell material was incubated with HHL (1:5,000)
followed by incubation with streptavidin-Texas red (1:1,000) and fluorescence microscopy; Scale
bar, 2 pm. WB, western blot; CBS, Coomassie blue stain of WB; TP, total protein.
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Supplementary Fig. 10. Detection of PSAP in shell material by fluorescence microscopy using
lectins specific for PSAP glycans. (A) Negative control; no lectin used. (B) HHL lectin, 1:5,000;
streptavidin-Texas red, 1:1,000. (C) LEL lectin, 1:250; streptavidin-Texas red, 1:1,000. (D)
Negative control; SNA lectin, 1:500; streptavidin-Texas red, 1:1,000. Scale bars, 2 pm.
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Supplementary Fig. 11. Light microscopy detection of PSAP in shell material using lectins
specific for PSAP glycans and DAB. (A) PSAP localization in shells using the HHL lectin. Left
panel, control with no lectin; middle panel, 3 min DAB exposure; right panel, 10 min DAB
exposure. (B) PSAP localization in shells using the LEL lectin. Left panel, control with no lectin;
middle panel, 3 min DAB exposure; right panel, 10 min DAB exposure. Scale bare, 5 um
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Supplementary Fig. 12. Detection of PSAP in shell material by fluorescence microscopy using the
PSAP specific antibody (a-PSAP). (A) Negative control, no a-PSAP, anti-rabbit Texas red 1:1,000. (B)
a-PSAP 1:100, anti-rabbit Texas red 1:1,000. Scale bar, 2 pum.



PSAP Pro-rich
motif 1

PSAP Pro-rich PSAP Hyp-rich
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Supplementary Fig. 13. Identification of disordered regions in the PSAP proteins sequence. The
PSAP protein sequence was analyzed by the IUPred web server (http://iupred.enzim.hw/) for the
prediction of intrinsically unstructured regions in proteins. A value above the 0.5 line indicates

disordered regions within the protein.



