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CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTCCCTCTGATACATGATTCGAAGAGACAGCCC
CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCT
CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTCCCTCTGATACATGATTCGAAGAGACAGCCC
CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTCCCTCTGATACATGATTCGAAGAGACAGCCC
CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCT
CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCT
CTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCT
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TTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAAAAGTGTGTTTATAAGAAAAATGA
TTGATGACTTCACGAAATCCGGATTGAAAAGGATTTCCTCCATTCAGAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAGAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCACGAAATCCGGATTGAAAAGGATTTCCTCCATTCAGAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCACGAAATCCGGATTGAAAAGGATTTCCTCCATTCAGAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAGAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAAAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCATGAAATCCGGACTGAGAAGGATTTCCTCCATTCAAAAGTGTGTTTATGGGGAAAATGG
TTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAAAAGTGTGTTTATGGGGAGAATGG
TTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAAAAGTGTGTTTATGGGGAAAATGG
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Figure S1: A Geneious global alignment with free end gaps and default alignment
parameters (65% similarity (5.0/-4.0) cost matrix, 12 gap open penalty, 3 gap extension
penalty, 2 refinement iterations) was performed using indicated sequences (Geneious

v7.1.4).



Smp_112110.1 B_00796 C_00050 C 00244 H01 HO03 H04 H06 HO7 HO8 H09 H10
Smp_112110.1 80.7 80.7 80.7 80.7 81 81.2 80.5 81.580.2 81
B_00796| 87.5 85.8 87.5 87.5 85.3 85.3 84.4 85.3 85.6 85.3

C_00050 80.7 87.5 94.6/9918I100 93.8 93.6 92.8 93.1 93.6 93.3
C_00244 80.7 85.8 94.6 94.8 94.6

Ho1 80.7 87.5 94.8 93.6 93.8 93.1 93.3 93.8 93.6
Ho3 80.7 87.5 94.6/998 93.8 93.6 92.8 93.1 93.6 93.3
Ho4 81 85.3 03816818 036 938 991398516913 97.81769
Ho6 81.2 85.3 936/ 999389361098  [99.3 99.5 98.5 99.8
HoO7 80.5 84.4 928/ 983931928985998 988978 99
Hos 81.5 85.3 931 985 93.3 93.1 98

HO09 80.2 85.6 93.6- 93.8 93.6 97.8 985 97.8 98 983
H10 81 85.3 93.3 93.6 93.3/ 99/99.8 99/99.3 983

Figure S2: A matrix showing the relative nucleotide identity of the indicated sequences.

>Smp 112110.1
ATTGCCGTATTGTCATACACATTGTTAAGTCAATTGGGGATAACTACATCGGATTCATGCAAATATTGTCTACAATTG
TACGATGAAACGTATGAGAGGGGTTCATATATTGAAGTCTACAAAAGCGTTGGCTCACTCTCACCACCATGGACACCT
GGATCTGTTTGTGTACCTTTCGTAAATGACACGAAGAGAGAGCGTCCATACTGGTATTTATTTGACAACGTCAATTAC
ACAGGTCGGATTACTGGTCTCGGACATGGTACCTGCATTGATGACTTCACGAAATCCGGATTCAAAGGCATTTCCTCT
ATTAAACGGTGTATTCAAACAAAGGATGGAAAAGTTGAATGTATCAATCAACCGAAACGGAGAAGGACATACTGTCGA
TTCTAA

>C 00244
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGATTCATGCAAGTATTGTCTACGATTG
TACGATGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACTGGCGTATATATGAAGACGTCAACTAC
TCTGGTAAGGACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCC
ATTCAGAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTGGAAGGAAATATTGTCGA
TACTAA

>C 00050
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGGCATAACCAAATCAAATCCATGCAAGTATTGCCTACGATTG
TACGATGGAACGTATGAGAATGGTTCATATACTGACGTGTACAAAAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTCCCTCTGATACATGATTCGAAGAGACAGCCCCCATACTGGCGTTTATATGAAGACGTCAACTAC
TCTGGTAAGGACACTGCCATTGGACATGGTGCCTGCATTGATGACTTCACGAAATCCGGATTGAAAAGGATTTCCTCC
ATTCAGAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTCGAAGGAAATATTGTCGA
TACTAA

>B 00796
ATTGCTTTATTGTCATACACATTGATAAATCACTTAGTTTCATGCAAGTATTATGTACGATTGCACAATGGCACGAAT
GGTGCATCTACTGAGGTGAACAAAAGCGTTGGCTCACTCTCACCACCATGGATACCTGGATCTGTTTGTGTCCCTCTG
ATACATGATTCGAAGAGACAGCCCCCATACTGGCGTTTATATGAAGACGTCAACTACTCTGGTAAAGACACTGCTATT
GGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCCATTCAAAAGTGTGTTTATAAG
AAAAATGAAACGGTTTAA

>H1
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGGCATAACCAAATCAAATCCATGCAAGTATTGCCTACGATTG
TACGATGGAACGTATGAGAATGGTTCATATACTGACGTGTACAAAAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTCCCTCTGATACATGATTCGAAGAGACAGCCCCCATACTGGCGTTTATATGAAGACGTCAACTAC
TCTGGTAAGGACACTGCCATTGGACATGGTGCCTGCATTGATGACTTCACGAAATCCGGATTGAAAAGGATTTCCTCC
ATTCAGAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTGGAAGGAAATATTGTCGA
TACTAA

>H3



ATTGCTTTATTGTCATACACATTGATAAATCAATTAGGCATAACCAAATCAAATCCATGCAAGTATTGCCTACGATTG
TACGATGGAACGTATGAGAATGGTTCATATACTGACGTGTACAAAAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTCCCTCTGATACATGATTCGAAGAGACAGCCCCCATACTGGCGTTTATATGAAGACGTCAACTAC
TCTGGTAAGGACACTGCCATTGGACATGGTGCCTGCATTGATGACTTCACGAAATCCGGATTGAAAAGGATTTCCTCC
ATTCAGAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTCGAAGGAAATATTGTCGA
TACTAA

>H4
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGATTCATGCAAGTATTGTCTACGATTG
TACGATGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACTGGCGTATATATGAAGACGTCAACTAC
TCTGGTGCGAACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCC
ATTCAGAAGTGTGTTTATGGGGAAAATGGAATGGTTTAATGTATCAGTGAATCGAAACGTCGAAGGAAATATTGTCGA
TACTAA

>H6
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGATTCATGCAAGTATTGTCTACGATTG
TACGATGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACTGGCGTATATATGAAGACGTCAACTAC
TCTGGTGCGAACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCC
ATTCAAAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTGGAAGGAAATATTGTCGA
TACTAA

>H7
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGACTCATGCAAGTATTGTCTACGATTG
TACGATGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACTGGCGTATATATGAAGACGTCAACTAC
TCTGGTGCGAACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGACTGAGAAGGATTTCCTCC
ATTCAAAAGTGTGTTTATGGGGAAAATGGAATGGTACAATGTATCAGTGAATCGAAACGTGGAAGGAAATATTGTCGA
TACTAA

>HS8
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGATTCATGCAAGTATTGTCTACGATTG
TACGATGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACTGGCGTATATATGAAGACGTCAACTAC
TCTGGTGCGAACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCC
ATTCAAAAGTGTGTTTATGGGGAGAATGGAATGGTTTAATGTATCAGTGAATCGAAACGTGGAAGGAAATATTGTCGA
TACTAA

>H9
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGATTCATGCAAGTATTGTCTACGATTG
TACGTTGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACCGGCGTATATATGAAGACGTCAACTAC
TCTGGTAAGGACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCC
ATTCAAAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTGGAAGGAAATATAGTCGA
TACTAA

>H10
ATTGCTTTATTGTCATACACATTGATAAATCAATTAGTCATAACCAAATCAGATTCATGCAAGTATTGTCTACGATTG
AACGATGGAAAGTATAAGAGTGGTTCATATATTGAAGTGTACAAGAGCGTTGGCTCACTCTCACCACCATGGATACCT
GGATCTGTTTGTGTACCTTTGATACATAATTCGACGGGACAGCCTCCATACTGGCGTATATATGAAGACGTCAACTAC
TCTGGTGCGAACACTGCTGTTGGACATGGTGCCTGCATTGATGACTTCATGAAATCCGGATTGAGAAGGATTTCCTCC
ATTCAAAAGTGTGTTTATGGGGAAAATGGAATGGTTCAATGTATCAGTGAATCGAAACGTGGAAGGAAATATTGTCGA
TACTAA

Figure S3: FASTA-formatted sequences used for alignments



A. HO06-IPSE  M-IPSE B. Lane: 12345
DTT - + - + DTT + + + + +
— | Lane1: Purified Antibody
o | (dilution1:1000)
Q Lane2 : Anti-serum
[ (Rabbit 1#,dilution1:1000)
2 Lane3 : Anti-serum
8 (Rabbit 2#,dilution1:1000)
g — J— Lane4: Pre-immune serum
8 -t (Rabbit 1#,dilution1:1000)
— P— — Lane5: Pre-immune serum
— \ (Rabbit 2#,dilution1:1000)

Figure S4: Generation of polyclonal anti-HO6-IPSE antibodies: A.) 4-20% gradient
SDS-PAGE electrophoresis of refolded HO6-IPSE and M-IPSE stained with Coomassie
R250. HO6-IPSE protein was supplied as immunogen to ProMab Biotechnologies for the
generation of anti-IPSE polyclonal rabbit antibodies. B.) A western blot HO6-IPSE under
reducing conditions with anti-serum and purified antibody from immunized rabbits
before and after IPSE injection.
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Figure S5: Mammalian derived IPSE: 4-20% gradient SDS-PAGE electrophoresis of
IPSE variants expressed in HEK-6E cells and purified with Ni-NTA or TALON affinity
resins stained with Coomassie R250. Proteins exhibited the expected homodimeric
(DTT negative) and monomeric (DTT positive) molecular weights corresponding to
differential glycosylation at the multple potential N-linked glycosylation sites.



Table T1
Mutant/wt Purpose

Sequence (52>3)
Construction pTT5 expression constructs

M-IPSE for GGCGGAGAGAACCTGTATTTTCAGGGCGGATCCGAC
AGCTGCAAGTACTGCCTGCAG

M-IPSE rev AGCGGCCGCGGTACCAAGCTAGTCATTACTAGAACC
GGCAGTAGGTCCTCCGCCGCTTGG

HO3-IPSE for GGCGGAGAGAACCTGTATTTTCAGGGCGGATCCAAC
CCCTGCAAGTACTGCCTGCG

HO3-IPSE rev GCGGCCGCGGTACCAAGCTAGTCATTACTAGTACCG
GCAGTACTTTCTCCGCCGCTTGC

HO6-IPSE for GGCGGAGAGAACCTGTATTTTCAGGGCGGATCCAAG
AGCGACAGCTGCAAGTACTG

HO6-IPSE rev AGCGGCCGCGGTACCAAGCTAGTCATTACTAGTACC

VEGF-SS-8xHIS-TEV for
VEGF-SS-8xHIS-TEV rev

HO06-SKAAAKY for

HO6-SKAAAKY rev

GGCAGTACTTTCTGCCCCGCTTGC

CCAGGTCCAAGTTTAAACGGATCTCTAGCG
GGATCCGCCCTGAAAATACAGGTTCTCTCCGCC

GAGAGCAAGGCCGCTGCCAAGTACTGCCGGTACTAG
TAATGACTAGC

GCAGTACTTGGCAGCGGCCTTGCTCTCGCTGATGCA
CTGCACCATGCC

H-IPSE for

H-IPSE rev

H-IPSE RACE for.1

H-IPSE RACE (nested) for.2

Anchor Insert 3' RACE rev.1

Anchor Insert 3' RACE (nested) rev.2

Cloning IPSE transcripts

ATGTTTCTCATTGCTTTATTGTCATACAC
ACACAAACAGATCCAGGTATCC
CGATGTTTCTCATTGCTTTATTGTC
GTTTCTCATTGCTTTATTGTCATAC
GTCATCGGCTTAGCATTG
CTTAGCATTGATGTCTCGC

PKKKRKV-For (SV40 pos control)
PKKKRKV —Rev

SKRGRKY-For (HO6-IPSE WT)
SKRGRKY-Rev

SKRRRKY-For (HO3-IPSE WT)
SKRRRKY-Rev

SAAGAAY-For (HO6 NLS mut)
SAAGAAY-Rev

Tetra-EGFP- NLS mutagenic oligonucleotides

*GATCTCCGAAGAAGAAGAGGAAGGTAA
*GATCTTACCTTCCTCTTCTTCTTCGGA

*GATCTAGCAAGAGGGGAAGGAAGTACA
*GATCTGTACTTCCTTCCCCTCTTGCTA

*GATCTAGCAAGAGGAGGAGGAAGTACA
*GATCTGTACTTCCTCCTCCTCTTGCTA

*GATCTAGCGCAGCAGGAGCAGCATACA
*GATCTGTATGCTGCTCCTGCTGCGCTA




Table S1. Oligonucleotide sequences used in this study. Key: Bold, underlined:
restriction sites; Bold, blue: mutation introduced. * denotes 5’-phosphorylation.



