Mass spectrometry-based determination of Kallikrein-related peptidase 7 (KLK7)

cleavage preferences and subsite dependency
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Supplementary Information

a
P6 P5 P4 P3 P2 P1 P1prime|P2prime |P3prime |P4prime |P5prime |P6prime
A 0.7 0.8 09 1.2 11 0.2 1.7 2.2 1.4 1.2 14 1.3
Cc 0.8 1 1 15 1.2 0.7 1.2 1.2 0.7 1.1 0.7 1
D 0.6 0.8 05 0.9 1 0.1 0.7 0.3 1.5 1.3 1.7 1.7
E 0.6 0.8 04 1.1 0.8 0.1 0.7 0.4 1.3 1.2 1.3 1.3
F 0.8 0.8 09 0.6 0.5 6 0.5 0.7 0.4 0.4 0.4 0.4
G 0.8 0.9 11 1 0.6 0 1.8 1.5 1.6 1.8 1.3 1.5
H 0.4 0.7 08 0.8 0.5 0.8 1.2 0.9 1.4 1.5 1.3 1.6
| 0.6 0.9 11 0.9 1.2 0.1 0.5 0.9 0.9 1 1 1
K 0.1 0.1 0 0.1 0 0 0.2 0.2 0.2 0.2 0.2 0.3
L 0.5 0.7 09 0.5 1.6 2.9 0.7 0.9 0.8 0.8 0.8 0.8
M 0.6 1 05 0.9 0.9 21 0.6 0.7 0.5 0.7 0.8 0.5
N 0.7 0.9 08 2 0.7 0.7 1.2 1.4 1.3 14 1 0.8
P 1 0.9 1.6 0.6 1.7 0 0.2 1 1.4 1.5 1.5 1.5
Q 0.9 0.8 1.3 21 0.9 0.7 1.5 1 1.2 1.3 1.5 1.5
R 0 0.1 0 0 o] 0 0.1 0.1 0.1 0 0 0
] 0.7 0.9 08 13 0.8 0.2 2.7 1.4 1.2 1.2 1.3 1.1
T 0.7 0.8 1 1.1 14 0.4 1.3 1.1 1 1 0.9 1.2
\'i 0.6 0.7 1.3 1.2 1.7 0.1 1.2 1.6 1 1.2 1.1 0.9
w 0.4 0.4 06 0.8 1 3.8 0.4 0.9 0.5 0.6 0.4 06
Y 06 0.7 08 0.8 0.9 7.5 0.2 0.4 0.2 0.3 0.2 0.1
b
P6 P5 P4 P3 P2 P1 P1prime | P2prime | P3prime | P4prime | PS5prime | P6prime

A 0.7 1 1 1.4 0.7 0.3 1.5 2.2 1.4 1.4 1.6 1.3
c 0.8 1.5 0.4 1.7 1.8 1.5 0.6 0.6 04 1 0.2 1.8
D 0.9 0.9 0.6 0.9 0.6 0.1 0.2 0.2 14 1.1 1.6 22
E 0 0 0 0 0 0 0.1 0 0 0.2 0 0.3
F 0.6 0.2 0.7 0.2 0.4 3.9 0.6 0.6 0.2 0.2 0.1 0.4
G 0.7 1.1 0.9 1 0.9 0.1 1.2 14 2 2.4 2 2.1
H 0.7 0.9 0.5 1.1 0.7 06 1.5 06 0.9 05 0.4 06
| 0.9 1.1 0.9 0.6 1 0 0.7 1.2 1.4 1 0.9 0.8
K 1.3 0.5 1.6 1.1 1 0.1 3.5 1.9 1.2 1 1.1 1.2
L 0.5 0.8 0.6 0.7 1.7 2.7 0.8 0.6 0.8 1.1 0.9 0.6
M 0.6 0.3 0.2 0.7 0.2 1.9 0.5 1.5 0.5 06 0.7 06
N 1 0.8 1 1.8 0.6 1.3 0.9 1 1 0.5 1.4 0.9
P 1.2 0.9 1.5 0.6 24 0 0 . 1.1 1.7 2.1 1.9
Q 0.6 0.9 1.4 1.7 1.1 1.5 1.1 1.1 1.3 1.1 1.6 1.1
R 0.5 0.5 1.3 0.6 0.4 1.2 1.3 . 0.4 0.4 0.1 0.1
S 0.6 0.7 0.8 1.6 1 0.2 1.4 1 1 0.7 0.9 0.9
T 0.5 0.8 0.6 0.8 0.9 04 0.7 0.6 0.9 1.2 1 0.8
Vv 0.5 1 1.4 1.1 1.8 0.1 1.1 1.7 1.6 1.1 0.9 1
w 0.3 0.3 0.6 0.6 0.6 241 0.3 0.6 0 06 0 06
Y 0.7 0.7 0.1 0.2 0.7 7 0.2 0 0.3 0.2 0.2 0.1

Supplementary Figure 1: KLKY7 cleavage site specificities relative to natural abundance
as calculated in CLIP PICS web server. a) Tryptic b) GluC PICS peptide libraries.
Residues with an occurrence of more than 2 times the natural abundance (shaded in green)
were considered non-random cleavage site preferences. KLK7 cleavage site specificities are
predominantly distributed in P2-P2’ in both the tryptic and GluC PICS libraries. However in
P3, glutamine (Q) was preferred in the tryptic library, but not in the GluC library. In P2’,

alanine (A) was preferred in both libraries, confirming the importance of P2’ site in

determining KLK?7 cleavage site specificities.
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a
P6 P5 P4 P3 P2 Pl Plprime | P2prime | P3prime | P4prime [ PSprime | P6prime

A 5.6 6.4 7.3 9.7 9.3 15 14.2 18.6 115 9.6 11.2 10.6
C 1.1 14 13 21 1.6 0.9 1.7 16 1 15 09 13
D 33 41 2.6 48 5.6 0.4 38 18 8.2 7.1 9.3 9.4
E 43 5.1 3 7.1 5.5 09 46 29 8.6 81 91 8.8
F 2.9 3.2 3.6 25 19 23.1 1.8 2.8 14 15 14 16
G 5.4 6.3 7.8 6.9 4.6 0.3 12.9 10.7 11.6 12.6 9.3 10.9
H 0.8 15 19 19 11 1.9 2.7 2.1 32 34 3 37

| 36 5.4 6.8 51 73 0.4 28 5.3 5.6 5.8 58 5.8
K 0.3 05 0.1 06 0 0 12 12 1 0.8 09 18
L 5.3 6.3 89 5.1 15.4 285 6.5 8.6 8.1 7.6 77 8.1
M 14 24 13 21 21 5 15 18 13 1.6 2 1.1
N 2.9 37 34 83 3 27 5 5.8 5.2 5.6 42 33
P 48 42 7.7 26 7.8 0.2 0.9 4.6 6.6 7 71 6.9
Q 3.6 3.1 5.2 84 3.5 27 6 3.8 48 5 6.1 6.1
R 0 03 0 01 0 0 03 04 03 0.2 02 0.1
S 44 5.7 5.1 84 5.9 15 17.8 9.1 8.1 7.8 84 7.1
T 36 43 5.5 6.1 7.6 21 7.1 5.8 5.5 5.4 48 6.2
v 4.1 51 9 84 12 0.4 83 11 7 8 7.8 6
W 0.4 04 0.6 09 1.1 41 0.4 1 0.5 0.6 04 0.6
Y 1.8 2.1 2.2 24 2.5 217 0.6 11 0.5 0.8 0.6 0.4

b
P6 P5 P4 P3 P2 P1 Plprime | P2prime | P3prime | P4prime | PSprime | Péprime

A 5.4 7.9 7.9 11.9 6.2 2.8 12.2 18.1 113 11.9 13 10.5
C 11 2 0.6 2.3 2.5 2 0.8 0.8 0.6 1.4 0.3 2.5
D 4.8 5.1 3.4 5.1 3.1 0.3 11 1.1 7.9 5.9 8.8 12.2
E 0.3 0.3 0 0 0 0 0.8 0 0.3 1.1 0.3 2.3
F 2.3 0.8 2.8 0.8 17 15 2.3 2.5 0.6 0.8 0.3 1.4
G 4.8 7.6 6.2 7.4 6.5 0.8 8.8 9.6 14.2 16.7 14.2 15
H 1.7 2 1.1 2.5 17 1.4 34 1.4 2 1.1 0.8 1.4
| 5.1 6.5 5.1 3.4 5.7 0 4 7.4 8.2 6.2 5.1 4.8
K 7.4 3.1 9.3 6.5 59 0.3 20.7 11.3 6.8 5.9 6.5 6.8
L 5.1 8.2 5.7 6.8 16.4 25.8 7.6 5.7 7.4 11 8.5 5.4
M 1.4 0.8 0.6 1.7 0.6 4.5 1.1 3.7 1.1 1.4 1.7 1.4
N 4.2 3.1 4 7.4 2.3 5.1 3.7 4.2 4.2 2 5.7 3.7
P 5.7 4 6.8 2.8 11.3 0 0 5.1 5.1 7.9 9.9 9.1
Q 2.5 3.4 5.7 6.8 4.2 5.9 4.5 4.2 5.1 4.5 6.2 4.2
R 2.8 2.8 7.1 3.4 2 6.5 7.4 2.3 2 2 0.8 0.8
S 4 4.8 5.4 10.2 6.5 1.4 9.3 6.8 6.5 4.5 5.7 5.9
T 2.8 4.5 3.4 4 4.8 2.3 3.7 3.4 4.8 6.2 5.4 4.5
) 3.4 7.1 9.3 7.6 12.2 0.8 7.6 11.6 11 7.9 6.2 7.1
W 0.3 0.3 0.6 0.6 0.6 2.3 0.3 0.6 0 0.6 0 0.6
Y 2 2 0.3 0.6 2 20.4 0.6 0 0.8 0.6 0.6 0.3

Supplementary Figure 2: KLK7 cleavage site specificities in percentages as calculated in
CLIP-PICS web server. a) Tryptic b) GIuC PICS peptide libraries. KLK7 cleavage site
specificities are predominantly distributed in P2-P2’ in both the tryptic and GluC PICS

libraries. Residues with the highest preference are highlighted in red bold letters.



Supplementary Information

a
P6 P5 P4 P3 P2 P1 P1prime | P2prime | P3prime | P4prime | P5prime | P6prime
A 04 04 0.9 1 05 0 22 2.9 1.7 1.3 1.7 2
C 0.6 0.6 1.2 0 0 0 1.2 2.4 0.6 0.6 1.2 086
D 0.3 0 0.1 0.5 0.1 0.1 0.5 0.3 0.8 1.1 14 1.5
E 0.5 0.9 0.3 0.7 07 0 0.6 0.1 0.9 0.9 1 1.1
F 0.8 0.9 1.3 06 1.3 6.2 0.9 1.1 1.1 1.5 0.9 08
G 0.9 0.4 1 0.5 02 0 1.5 1.3 1.2 1.2 0.9 1.6
H 0.4 0.7 1.1 1.1 04 0 1.8 1.5 0 1.5 0.4 1.5
| 1.1 0.7 1 1.5 1 0 0.4 0.6 0.7 1.1 0.7 0.8
K 0 0 0.1 0 0 0 0 0 0 0 0 0.1
L 0.9 0.8 0.8 0.8 22 1.8 0.5 09 0.6 0.9 1 0.7
M 0 2.7 14 0.3 0.3 3.4 1 0.7 0.3 1 0 0.7
N 0.4 0.2 04 2 06 12 1.6 1 1.8 1.6 16 1.4
P 0.9 1.2 0.7 0.2 16 0 0 12 1.8 1.4 16 1.6
Q 1 1.9 213 42 1 0.4 25 0.2 1 1.5 1.3 1.3
R 0 0 0 0 0 0 0.3 0.1 0.1 0 0 0
S 0.1 1 04 1 04 0 2.7 0.5 1.5 1.1 0.9 1.3
T 0.8 0.5 14 06 22 0 0.6 0.8 2.3 0.8 0.8 0.9
v 0.5 1 1.2 1.8 1.8 0 0.7 23 1.1 1.1 1.9 0.5
W 0 0.7 16 16 0.7 0 0 2.3 0 1.6 0 0.7
Y 1.1 0.6 0.6 0.3 23 14.2 0.9 1.1 0.6 0.9 1.1 0
b
P6 P5 P4 P3 P2 P1 P1prime | P2prime |P3prime | P4prime |P5prime |P6prime

A 09 13 0.6 1.3 1.3 0.1 2.1 16 1.2 1 1.1 1.3
C 05 1 0.5 3.7 0.5 0 0.5 0.5 0 2.1 0.5 2.1
D 09 08 0 0.3 0.1 0 04 0 06 0.9 12 0.8
E 0 0 0 0 0 0 o] o] 0 0 02 0.3
F 05 04 0.9 0 0.4 52 0.7 1.5 0.5 0.9 0.5 1.1
G 04 0.7 0.4 0.5 0.2 0 0.6 14 2.2 1.9 1.3 1.8
H 12 12 1.2 0 0 0 0.9 0.3 0.3 0 0.3 0.9
| 0.8 08 0.8 0.6 0.7 0 0.6 1.3 12 0.8 0.7 06
K 19 1.1 1.7 1 0.7 0 2.5 1.3 0.7 0.6 1.3 1.1
L 05 1 1.3 0.5 29 2.4 0.6 1 1.5 16 1.1 0.7
M 0.3 0 1.2 0.6 0.3 1.8 0.6 1.2 2.1 0.6 0.3 0.3
N 03 09 1.1 3 0.5 0.2 0.5 1.6 21 1.2 1.4 1.4
P 07 07 1.1 0.1 2 0 0 06 14 03 17 26
Q 13 09 1.1 22 1.1 0.5 1.8 1.1 1.3 1.8 16 0.9
R 08 0.8 1.5 0.8 0.1 0 0.9 0.3 0.3 0.4 0.3 0.3
S 04 04 0.8 1.6 0.9 0 1.7 1.4 1.1 0.7 1.1 1.1
T 01 08 0.9 16 08 0 19 0.8 04 12 16 0.8
v 1 1.1 15 12 2 0 0.9 19 09 19 13 1
w 06 0 0.6 1.3 06 0 0 0 0 0

Y 05 1 0.5 0.7 0.7 15.8 1 0.2 0.2 0.7 0.2 0.7

Supplementary Figure 3:
abundance. In a) tryptic b) GIuC PICS-peptide libraries residues with an occurrence of more
than 2 times the natural abundance (shaded in green) were considered non-random cleavage
site preferences. mKLK7 cleavage site specificities are predominantly distributed in P2-P2’
in both the tryptic and GIluC PICS libraries. However in P5, methionine (M) and in P4

glutamine (Q) were also preferred in the tryptic library, but not in the GIluC library whereas

mKLK?7 cleavage site specificities relative to natural

glutamine (Q) was preferred in both libraries at the P3 position.
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Supplementary Figure 4: Michaelis-Menten Kinetics curves for KLK7 and KLK4
peptidases. a) KLK7 and b) mKLK7 velocity values against substrate (MeO-Suc-Arg-Pro-
Tyr-MCA) concentration fitted the Michaelis-Menten curve but not ¢) dmKLK7. All KLK7
peptidases were produced in the yeast Pichia pastoris expression system. d) KLK4 produced
in the insect and e) yeast expression systems displayed similar Vmax, Km and Kea values, and
thus suggesting similar activity of these peptidases produced in two different expression
systems. f) The mKLK4, produced in the insect SF9 system, fitted the Michaelis-Menten
curve, but not g) dmKLK4 as in ¢) dmKLK7. mKLK4 and dmKLK4 were produced in the
insect SF9 system and yeast Pichia pastoris expression system, respectively. Results
displayed are the mean + SD based on N = 6; *Error bars are not visible when the error bars

are shorter than the height of the symbol.
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Supplementary Figure 5: Activity of two batches of mMKLK?7 produced independently
compared to KLK7. KLK7 (green triangles); mKLK7-1 (batchl; dark blue filled circles)
and mKLK7-2 (batch 2; pale blue outlined squares) activity with a KLK7-specific peptide
substrate  MeO-Suc-Arg-Pro-Tyr-MCA: time versus relative fluorescence units (RFU;

corrected mean+SD) plot showing activity of mKLK7-1 and mKLK7-2 compared to KLK7

(n=3; meanSD).
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