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Supplementary Figure S1  

Analytics of purified recombinant vaspin, photograph of analyzed vaspin crystals, superposition of C-

traces of vaspin and α1- antitrypsin and sequence alignment of vaspin and classical serpins. (A) SDS-Page 

analysis of purified recombinant vaspin (lane 1 whole cell lysate, lane 2 purified vaspin). (B) Western blot of 

purified vaspin using anti-vaspin antibody. (C) Analytical HPLC of purified vaspin (water/acetonitrile gradient 

with 0.1% TFA from 20-80% in 30 min. (D). MALDI-TOF spectrum of vaspin in linear mode 

([Mavg+H]1+
theoretical=47648. Together with the singly charged ion doubly, triply and quadruply charged ions are 

observed ([Mavg+2H]2+
theor.=23825, [Mavg+3H]3+

theor.=15883, [Mavg+4H]4+
theor.=11912). (E) Vaspin crystals of 

space group C2 as used for structure determination. (F) Superposition of alpha-carbon traces of vaspin (red – -

helical, blue – -fold, grey – loop region) and α1- antitrypsin (black, PDB id 1QLP [1]) as the best matching 

known protein structure (DALI [2], rmsd = 1.7 Å for 362 out of 375 residues, 41 % sequence identity). Vaspin 

residues shown in orange are flexible in the crystal structure. (G) Sequence alignment of vaspin, antitrypsin, 

antithrombin and antichymotrypsin correlated with structural features of vaspin (UniProt numbers: vaspin - 

Q8IW75, antitrypsin - P01009, antithrombin - P01008, antichymotrypsin - P01011).  Sequences are without 

signal peptide. Letter/color code: white letters/black background - fully conserved, white letters/grey background 

- mostly conserved, black letters/grey background - often conserved. 

 

Supplementary Figure S2 

hK7 inhibition by vaspin: stoichiometry of inhibition and association rate constant, kass. (A) The 

stoichiometry of inhibition of factor hK7 is taken as the x-intercept of the linear regression when residual 

protease activity is plotted against the ratio of vaspin to protease. (B) Determination of association rate constant, 

kass, of hK7 inhibition by vaspin. kass was determined by plotting ln[remaining activity] vs. time of incubation. 

The constant kass was calculated based on the equations ln [E] = -kobs · t and kass = kobs/[I]. Data shown are 

representative of at least four independent experiments. 

 

Supplementary Figure S3 

Variant vaspinT365R is unable to form serpin-hK7 complexes and serves as substrate only as demonstrated by 

SDS-PAGE and Western Blot analysis. Data shown are representative of at least two independent experiments. 

 

 



 
 

Supplementary Figure S4 

MALDI-TOF analysis of vaspin-hK7 complex formation and P1 residue determination. (A) Predicted 

cleavage site of hK7 in vaspin RCL sequence and resulting C-terminal fragment vaspin(379-414). (B) Linear 

mode MALDI-TOF spectra from vaspin-hK7 incubation mixture (top) and vaspin control (bottom). Peaks are 

corresponding to hK7 band (27 kDa), cleaved vaspin (43.6 kDa), native vaspin (47.6 kDa) and the vaspin-hK7 

complex (70 kDa). Doubly charged ion peaks of vaspin (23.8 kDa) and cleaved vaspin (21.8 kDa) are also 

observed. (C) MALDI-TOF spectrum of the C-terminal vaspin fragment in reflector mode ([vaspin(379-

414)+H]1+
theor.=4037.651) and detailed isotope pattern of the ion peak used for MSMS analysis.  

 

Supplementary Figure S5 

MALDI-TOF analysis of insulin degradation by hK7. (A) Amino acid sequence of insulin A and B chain with 

intra and inter chain disulfide bonds and identified cleavage sites. Identified fragments are indicated according to 

MS peaks in (B). (B) MALDI-TOF analysis of control insulin and hK7 digested native insulin after 60 min and 

24 h. Primary cleavage sites after 60 min corresponding to cleavage after tyrosine 16 in insulin B chain and 

tyrosine 14 in insulin A chain ([insulin B chain (F1-Y16)+H]1+
theoretical=1617.84 (1), [insulin B chain (L17-

T30)+H]1+
theoretical=1829.92 (2), [insulin A chain (G1-Y14)+Na]1+

theoretical=1540.64 (3)). A secondary cleavage site 

after tyrosine 26 of insulin B-chain is observed after prolonged incubation for 24 h ([insulin B chain (L17-

Y26)+H]1+
theoretical=1190.59 (4)). Peak identities were confirmed by MALDI-TOF-MSMS analysis of insulin 

fragments.  

 

Supplementary Figure S6 

Western blot analysis of isolated islets and negative controls for fluorescence immunohistology of murine 

pancreas slides. (A) Vaspin protein expression in the lysate of isolated islets of male C57BL/6JRj mice detected 

by anti vaspin antibody with recombinant vaspin as control. (B)  Insulin and (C) glucagon double staining with 

secondary antibody controls in pancreatic islets of C57BL/6JRj mice by fluorescence immunohistology (B: 

insulin (Cy3-channel, red) and secondary antibody control (FITC-channel, green); C: glucagon (FITC-channel, 

green) and secondary antibody control (Cy3-channel, red); B+C: nuclei: DAPI-channel, blue). 

 
Supplementary Figure S7 

Vaspin treatment of isolated pancreatic islets form C57BL/6JRj mice (A) Absolute values for insulin release 

(ng/islet/h) and insulin islet content (ng/islet) corresponding to Figure 6A and B. (B) Absolute values for insulin 

release (ng/islet/h) and islet content (ng/islet) for vaspin treated islets (10ng/ml). *, p <0.05 for vaspin versus 

control. 
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Supplementary Figure 2 
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Supplementary Figure 3 
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Supplementary Figure 5 
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Supplementary Figure 6 
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Supplementary Figure 7 
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