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Suppl. Table 1. Half-life for PAI-1 latency transition determined at various temperature, urea and salt 

concentration. All determinations performed for E. coli expressed PAI-1 variants. 

PAI-1 variant Species Temperature NaCl [M] Urea [M] Half-life [h] 

hPAI-1 Human 37oC 0.14 0 1.3 ± 0.4 (6) 

hPAI-1 Human 37oC 0.5 0 5.7 ± 0.1 (3) 

hPAI-1 Human 37oC 1 0 16.8 ± 1.1 (3) 

hPAI-1 Human 37oC 0.14 0.3 1.6 ± 0.1 (3) 

hPAI-1 Human 28oC 0.14 0 13.8 ± 2.1 (3) 

lfPAI-1 African lungfish 37oC 0.14 0 1.5 ± 0.3 (4) 

lfPAI-1 African lungfish 37oC 0.5 0 5.3 ± 0.4 (3)  

lfPAI-1 African lungfish 37oC 1 0 15.3 ± 0.3 (3)  

lfPAI-1 African lungfish 37oC 0.14 0.3 0.8 ± 0.1 (3) 

lfPAI-1 African lungfish 28oC 0.14 0 6.1 ± 0.4 (3) 

shPAI-1 Spiny dogfish shark 37oC 0.14 0 1.9 ± 0.4 (3) 

shPAI-1 Spiny dogfish shark 37oC 0.5 0 2.0 ± 0.2 (4) 

shPAI-1 Spiny dogfish shark 37oC 1 0 3.9 ± 0.9 (3) 

shPAI-1 Spiny dogfish shark 37oC 0.14 0.3 1.8 ± 0.1 (3) 

shPAI-1 Spiny dogfish shark 28oC 0.14 0 6.8 ± 0.3 (3) 
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Suppl. Figure  1. HEK-2936e expressed shPAI-1 and lfPAI-1 are glycosylated and can be activated with 

urea. Activity of purified HEK293-6e expressed PAI-1 variants before (A and C) and after (B and D) 

reactivation with urea was tested in the reaction with human uPA and visualised by Coomassie Brilliant 

Blue staining of reducing SDS-PAGE gels.  Gels A and C: lane 1, 2 µg of human uPA; lane 2, 1 µg of non-

activated PAI-1 with 2 µg of human uPA after 15 min incubation at 37oC; lane 3, 1 µg of non-activated 

PAI-1. Gels B and D: lane 1, 3 µg human uPA; lane 2, 1.5 µg of activated PAI-1; lane 3, 1.5 µg of activated 

PAI-1 with 3 µg of human uPA after 15 min incubation at 37oC. To test if the HEK293-6e PAI-1 variants 

carry glycans that can be removed by PNGaseF treatment, 1 µg of native or denatured PAI-1 was 

incubated with 0.5 U of PNGase F (BioLabs INC.) for 1 h at 37oC. After incubation, samples were analysed 

by SDS-PAGE under reducing conditions. The gels were stained with Coomassie brilliant blue. Gels A & C: 

lane 3, PAI-1 expressed in HEK293-6e; lane 4, native PAI-1 expressed in HEK293-6e and PNGase F; lane 5, 

denatured PAI-1 expressed in HEK293-6e and PNGase F; lane 6, PAI-1 expressed in E. coli; lane 7, 

PNGase F.  

  



 

Suppl. Figure  2. Tryptic peptide map of lfPAI-1. To identify glycosylated peptides, lfPAI-1 was subjected 

to tryptic digestion and the generated peptides subsequently separated by reverse-phase 

chromatography. Peptides were detected by absorption at 220 nm and collected manually. All collected 

peptides were analysed by MALDI mass spectrometry and assigned to the sequence of lfPAI-1. The peaks 

representing glycosylated peptides encompassing Asn125 and Asn209 are indicated. The peptide identity 

was verified MS/MS analysis of the deglycosylated peptides.   

  



 



Suppl. Figure  3. Multiple sequence alignment of vitronectin from human, African lungfish (lungfish) 

and Spiny dogfish shark (shark). Vitronectin sequences from Spiny dogfish shark and African lungfish 

were pulled from the multi-tissue combined assemblies using blast reciprocal hits approach with tblastx 

[28] with the human vitronectin as query. The domain composition was predicted in the Pfam online 

platform (http://pfam.xfam.org/). The SMB is shown in yellow, while heamopexin domains are marked 

with blue. To compare PAI-1 binding interfaces non-mammalian and human vitronectin sequences were 

aligned in Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). The SMB residues corresponding 

to the PAI-1 binding interface are highlighted in red. 
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Suppl. Figure  4. CD data for E. coli-expressed PAI-1 variants. For hPAI-1 (A), lfPAI-1 (B) and shPAI-1 (C) 

expressed in E. coli, two unfolding events are detected, which represents a mix of active and latent PAI-1. 

For the three species, active PAI-1 (blue) unfolds at a lower temperature around 46-52oC, while the 

latent form (black) is more stable with the TM of approximately 70oC. 

 

Suppl. Figure  5. CD data for shPAI-1 (A, B) and lfPAI-1 (C, D) expressed in HEK293-6e cells. For urea-

activated, HEK293-6e-expressed shPAI-1 (A) two unfolding events are observed. TM determined based on 

the graphic interpretation are in agreement with the TM determined of non-glycosylated shPAI-1. Non-

activated, HEK-expressed shPAI-1 (B) unfolds at the TM of latent, E. coli-expressed shPAI-1 (70oC). For 

lfPAI-1 expressed in HEK293-6e cells, a single unfolding event is observed (C and D). Despite the lfPAI-1 

being more than 50% active (Suppl. Figure  1), unfolding of activated lfPAI-1 (C) occurs at the same 

temperature as the latent, not activated form (D), with a TM of around 78oC. 





 

Suppl. Figure  6. Multiple sequence alignment of PAI-1 consensus sequences from various vertebrate 

classes. PAI-1-like sequences were found in all vertebrate classes except birds. In order to compare PAI-1 

from various vertebrates the PAI-1 sequences from each monophyletic group were aligned in Clustal 

Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/) and consensus sequences determined. The number 

of sequences from each monophyletic group used for the consensus determination is given in 

parenthesis. Consensus PAI-1 sequences were aligned as before. Residues used as the PAI-1 validation 

http://www.ebi.ac.uk/Tools/msa/clustalo/


criteria, i.e. shutter region and P1-P1’ residues, are highlighted in blue and pink, respectively. Potential 

N-glycosylation sites are marked with yellow and residues responsible for vitronectin binding are 

highlighted in green (primary binding site) and grey (secondary binding site).  

 

Suppl. Figure  7. Different SMB-binding interface of the hPAI-1, lfPAI-1 and shPAI-1. The residues 

involved in the SMB:PAI-1 binding interface are shown as sticks. The SMB residue 23 is a glutamic acid in 

human (orange) but Ser in Spiny dogfish shark (yellow) vitronectin. In complex with PAI-1, residue 23 of 

SMB interacts with PAI-1 residue 120, which is Thr in hPAI-1 and lfPAI-1, but Trp in shPAI-1. A similar kind 

of interaction can be formed between human SMB and hPAI-1 or lfPAI-1. However, Trp120 in shPAI-1 

clashes with Glu23 of human SMB, which likely increases the koff rate as compared with hPAI-1 and lfPAI-

1. The structure of hPAI-1 and human SMB is according to (PDC ID: 1OC0). ShPAI-1, lfPAI-1 and SMB from 

Spiny dogfish shark are built in Swiss-model based on the 1OC0 template. 


