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Figure S1. 'H NMR spectrum of ASPE in CD;OH (900 MHz).

ABU10_6/15
DQF-COSYof ABU 10-6 in CD30H
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Figure S2. DQF-COSY spectrum of ASPE in CD3;OH (900 MHz)

2.5

550

500

450

400

350

300

250

200

150

100

50

=50

re2.o

re.b

r3.0

r3.5

r4.0

r4.5

r5.0

r5.5

r6.0

6.5

r7.0

r7.5

r8.0

r8.5

9.5

1 (ppm)



ABU10_6/12
TOCSY of ABUg10-6 in CD30H
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Figure S3.

ABU10_6/14
NOESY of ABU 10-6 in CB3OH(300ms)
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TOCSY spectrum of ASPE in CD;OH (900 MHz, mixing time = 80 ms).

- . .o . e e -
- BV
| -—T=
o e ee e - &
° g = °g o - - .-
S ®_. . 3 - r °
. - <4 B .
. e FOE S B g-- g ° % . .=
v - . - - e s
°
1
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

opm)

f2 (
Figure S4. NOESY spectrum of ASPE in CDs

OH (900 MHz, mixing time = 300 ms).
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Figure S5. HSQC spectrum of ASPE in CD;0H (900 MHz).

3 [M+H]" = 3539.498
S 8000 -
3542.492
6000 -
4000 -
3539.498
2000 -
3537.5

Figure S6. MALDI-TOF MS spectrum of ASPE.
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Figure S7. The C*"H-C"H region of TOCSY spectrum (in CD;OH, mixing time = 80 ms, 900
MHz) of ASPE showing the intra-residue scalar connectivities of six Pro and N-terminal
residues.
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Figure S8. The C*H-C°H region of NOESY spectrum (in CD;OH, mixing time = 300 ms,
900 MHz) of ASPE showing the dq(-1,i) and dgs-1,i) connectivities of Pro residues.



Figure S9. Picture of the marine sponge Asteropus sp.

Table S1. Analysis of the possible disulfide bonding patterns in ASPE.

Disulfide pattern Mean distance (A)*
1-8 89+1.6
1-15 8.1+0.3
1-16 2.8+2.0
1-21 11.0+ 1.0
1-30 8.6+0.1
8-15 3.0+£0.8
8-16 10.1 £0.8
8-21 3.3+1.5
8-30 35+1.2
15-16 84+0.2
15-21 54+04
15-30 1.8+ 04
16-21 12.4+£0.5
16-30 8.8+0.3
21-30 6.1+0.1

* Mean S-S distances (A) calculated from the 20 lowest energy structures without disulfide
bond restraints



Table S2. '"H NMR Chemical Shifts of ASPE (in CD3;0OH, 900 MHz).

No. Residue NH C°H CPH Others

1 Cys 4.61 3.67,3.17

2 Pro 4.60 2.28 C"H, 2.12, 2.01; C°H, 4.15, 3.48

3 Gly 7.94 432,341

4  Glu 837 3.71 1.95 C"H, 2.46, 2.40

5  Gly 931 4.16,3.30

6 Glu 7.89  4.58 2.40,2.04  C'H,2.31

7 Gl 851 4.83 2.18,2.02  C'H, 2.60, 2.54; N°H, 7.57, 6.85

8 Cys 8.55 5.19 3.33,2.99

9  Asp 7.84  5.26 2.91,2.59

10 Val 871 3.61 2.18 C"Hs 1.05, 1.04

11 Glu 733 424 1.71 C"H, 2.07, 1.96

12 Phe 6.97 4.80 3.13,2.81  C°H,7.18; C°H, 7.28; C*H 7.23

13 Asn 8.56  5.26 2.70,2.43  N°H,7.55, 6.55

14  Pro 4.15 2.29,2.13  C'H,2.03, 1.95; C°H, 3.58, 3.35

15 Cys 727  4.42 3.02, 2.45

16 Cys 8.78  4.82 3.23,2.39

17 Pro 4.93 2.33,1.83  C'H, 2.19, 2.09; C°H, 4.08, 3.69

18 Pro 4.80 2.74,1.92  C'H, 2.03, 1.63; C°H, 3.59, 3.24

19 Leu 8.77 4.37 220,141  C'H 1.65; C°H; 0.93, 0.77

20 Thr 8.86  4.51 3.85 C"H; 1.18

21 Cys 7.99 471 3.18,2.78

22 e 8.82  4.66 2.17 C"H, 1.67, 1.23; C"H; 0.89; C°H; 0.77
23 Pro 4.61 245,213  (C'Hp 2.32,2.02; C°H, 4.17, 3.73

24 Gly 7.88  3.67,3.09

25  Asp 773 5.11 3.02,2.37

26 Pro 4.30 1.94 C"H, 1.63, 1.00; C°H, 3.51, 3.42

27 Tyr 747 5.45 3.34,3.06  C°H, 7.18; C*H, 6.80

28 Gly 831  4.20,3.81

29 lle 8.70  4.77 1.71 C"H, 1.56, 1.22; C"H; 0.55; C°H; 0.88
30 Cys 8.17 5.22 3.33,2.62

31 Tyr 936 4.97 3.06,2.62  C°H, 7.19; C*H, 6.68

32 1le 8.07 4.41 1.77 C"H, 1.64, 1.11; C'H; 0.97; C°H; 0.90
33 1le 8.18  4.46 1.95 C"H, 1.54, 1.32; C"H; 0.97; C°H; 0.93




Table S3. *C NMR Chemical Shifts of ASPE Assigned on the Basis of HSQC Spectroscopy
(in CD;0OH, 900 MHz).

No Residue C*° ch (ol Others
1 Cys 493  38.6

2 Pro 60.0  30.2 25.4 C°48.0
3 Gly 39.4

4  Glu 546  24.1 29.4

5 Gly 42.8

6 Glu 51.8  28.0 31.2

7  Gln 540 276 31.9

8 Cys 50.8 485

9  Asp 494 379
10 Val 63.2 293 19.4,17.1

11 Glu 542 265 29.9

12 Phe 558 392 C°129.0, C*128.3 C*126.9
13 Asn 489  36.2

14 Pro 60.0 29.4 24.2 C°473

15 Cys 532  40.1

16 Cys 49.6 352

17 Pro 589  28.1 25.1 C°47.0

18 Pro 61.0 287 21.5 C’45.7

19 Leu 53.8  39.0 26.3 C°23.2,22.3

20 Thr 583 683 18.4

21 Cys 523 372

22 lle 547 382 242,134 C°94

23 Pro 61.8 31.4 22.7 C°473

24 Gly 44.5

25 Asp 48.1 359

26 Pro 609  31.7 20.5 C’47.6

27 Tyr 547 379 C®129.6, C*115.5
28 Gly 443

29 Ile 563  38.6 25.1,14.8 C°9.3

30 Cys 528 39.0

31 Tyr 548  40.6 C®130.7, C° 114.8
32 lle 58.1 369 257,142 C°10.5

33 lle 569  36.9 249,149 C°10.6




