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Figure S1. LC-MS/MS identification of ACE exogenous substrate FFVAPFPEVF
(FF-10) and its product. (A) MS spectrum of D- and H-labeled FF-10; (B)
MS spectrum of the product FFVAPFPE (FE-8); (C) MS/MS spectrum of
FF-10 (m/z 1227.6); (D) MS/MS of FE-8 (m/z 985.5).
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Figure S2. LC-MS/MS identification of ACE  exogenous  substrate
HQGLPQEVLNENLLR (HR-15) and its product. (A) MS spectrum of D-
and H-labeled HR-15; (B) MS spectrum of the product
HQGLPQEVLNENL (HL-13); (C) MS/MS spectrum of HR-15 (m/z
894.4); (D) MS/MS of HL-13 (m/z 761.9).
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Figure S3. LC-MS/MS identification of ACE exogenous substrate VAPFPEVFG
(VG-9) and its product. (A) MS spectrum of D- and H-labeled VG-9; (B)
MS spectrum of the product VAPFPEV (VV-7); (C) MS/MS spectrum of
VG-9 (m/z 495.7, +2); (D) MS/MS of VV-7 (m/z 790.2).
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Figure S4. LC-MS/MS identification of ACE exogenous substrate YVPLGTQ (YQ-7)
and its product. (A) MS spectrum of D- and H-labeled YQ-7; (B) MS
spectrum of the product YVPLG (YG-5); (C) MS/MS spectrum of YQ-7 (m/z
805.4); (D) MS/MS of YG-5 (m/z 580.3).
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Figure S5-1. LC-MS/MS identification of ACE exogenous substrate NAVPITPTLNR
(NR-11) and its product. (A) MS spectrum of D- and H-labeled NR-11; (B)

MS spectrum of the product NAVPITPTL (NL-9); (C) MS spectrum of
NAVPITP (NP-7).
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Figure S5-2. LC-MS/MS identification of ACE exogenous substrate NAVPITPTLNR
(NR-11) and its product. (A) MS/MS spectrum of H-labeled NR-11 (m/z
612.3); (B) MS/MS spectrum of the product NL-9 (m/z 957.5); (C) MS/MS
spectrum of NP-7 (m/z 743.4).
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Figure S6. LC-MS/MS identification of ACE exogenous substrate HQPHQPLPPTVM
(HM-12) and its product. (A) MS spectrum of D- and H-labeled HM-12; (B)
MS spectrum of the product HQPHQPLPPT (HT-10); (C) MS/MS spectrum
of HM-12 (m/z 705.3); (D) MS/MS of HT-10 (m/z 592.3).
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Figure S7. LC-MS/MS identification of ACE exogenous substrate IPPLTQT (IT-7) and
its product. (A) MS spectrum of D- and H-labeled IT-7; (B) MS spectrum of
the product IPPLT (IT-5); (C) MS/MS spectrum of IT-7 (m/z 399.2); (D)
MS/MS of HT-5 (m/z 572.3).
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Figure S8. LC-MS/MS identification of ACE exogenous substrate MFPPQSVL (ML-8)
and its product. (A) MS spectrum of D- and H-labeled ML-8; (B) MS
spectrum of the product MFPPQS (MS-6); (C) MS/MS spectrum of ML-8
(m/z 473.7, +2); (D) MS/MS of MS-6 (m/z 738.4).



Figure S9

42020070105 #24531 RT: 4270 AV: 1 NL: 3.60E7
T: FTMS + p NSI Fulllock ms [100.0000-1500.0000]
128371 €—H-labeled VM-11

=y
o
(=]

20 (A 1267.73€— D-labeled VM-11

I

S 604 1288.74

0

<C ]

g 40j

5 .1 1289.74

g || 2s07e
T T T T T T T T T T T T T T T T T T T T T T
1240 1260 1280 1300 1320 1340 1360

miz

42020070105 #21770 RT: 38.13 AV: 1 NL: 2.55E8
T: FTMS +p NSI Full lock ms [100.0000-1500.0000]

149.12
100+
s 1 |(B) 5299 €—D-labeled VE.0  VVPPFLQPE|VM (VM-11)
S 804 ACE
T ol 304.25
2% |rea 530.32 51550 8719 VVPPFLQPE (VE-9)
I~ 404 199.17 518.32 .65042
2 1718 40830 478.25 873.97
3 20- e 371.10
1 e (O N T TOM 81550 | | 909 103564 112861 124856 137948
\\\\\\\\\\\I\I|II\I\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\I\I\
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
miz
vl y9
2020070105 #24556 RT: 42.74 AV:1 NL: 2.86E7
F: FTMS + p NSI d Full ms2 1283.7092@hcd27.00 [88.6667-1330.0000 H-labeled R/' V PPF IJQJP E \dM
583.32
100+ c b6 b7 bl0
o 1
S A 1057.54
E 602 10011
= N
o 40 455.26 b
S 0] b2 342.18 584.33 7
o 207 555,33 b6 008.48 b10 11
427 27 809.40 y
| 20w T eslm \ 1040511 143467 128370
\\\\\\\\\\I\\\\\\\\\\\\\\\\\\\\\|\\\\\\\\\\\\\\\\I\\\\\\I\\
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
miz
y2 yl
2020070105 #21772 RT: 38.13 AV: 1 NL: 7.90E7
F: FTMS + p NSI d Full ms2 529.2855@hed27.00 [73.3333-1100.0000] D-labeled VV P P FJI_JQﬁ)ﬁE
245.11
100 ) b5 b6 b7
g 1 (D)
2 807
S 807
b=
S 601
=)
27
2 40710414 45526 563.32
5 ] 1
S 209 y 24512 34218 572.37 58433 b6 b7
o O:"| 148.06 20909 7220 | 427\27147229  Lo% o945 741 sias  ensso
T ‘ \ T T T ‘ T T T T T T T T | T T T T ‘ T T T T T T T T T T T T T T T T | T T T T ‘ T T T T ‘
100 200 300 400 500 600 700 800 900 1000 1100

Figure S9. LC-MS/MS identification of ,&/E:E exogenous substrate VVPPFLQPEVM
(VM-11) and its product. (A) MS spectrum of D- and H-labeled VM-11; (B)
MS spectrum of the product VVPPFLQPE (VE-9); (C) MS/MS spectrum of
VM-11 (m/z 1283.7); (D) MS/MS of VE-9 (m/z 529.2).
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Figure S10-1. LC-MS/MS identification of ACE exogenous substrate YPVEPFTESQSL
(YL-12) and its product. (A) MS spectrum of D- and H-labeled YL-12;
(B) MS spectrum of the product YPVEPFTESQ (YQ-10); (C) MS
spectrum of YPVEPFTE (YE-8).



Figure 10S-2

D2020070106 #20359 RT: 35.89 AV: 1 NL: 3.47E7

F: FTMS +p NSI d Full ms2 1424.6979@hcd27.00 [98.0000-1470.0000] y12yll
164.11
w1°°;(A) H-labeled Y|P V |E Ple E[S/Q S|L
g 807 b3 b4 b8 b9  bll
S 607
<
g 40j
e b3 b4 b6 ¥ b8 bo yil b1 12
S I 30822 47522 *' 7% 56005 60031 76139 %0843 99147 1078 51 123360 129360 142469
B L e e e e L . e s e et s e B Lt e o e e

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
miz

y2 yl
D2020070106 #18065 RT: 3213 AV: 1 NL: 3.54E7 y

F: FTMS + p NSI d Full ms2 614.8054@hcd27.00 [85.0000-1275.0000] D-labeled Y P V ‘]ﬂ P ‘ F ‘ ‘ ﬂﬁ

100, 19813 b3 b4 b5 b6 b7 b8 b9
[~
S 807 (B) 169.13
o] /
S 604 1 /
= ] y /
< 7 | y2 b7
o 40 14708 /23411 866.46
E 207%8%8 | |/ b3 5%39 b5 b6 b8 b9
[ 1/ /
= o " | |2 39225 51827 |522.29 61834 go0.31 (0241 84845 gip 5y 09550 40835
‘\\\\‘\\\\‘\\\\‘\\\\‘\\I\‘\\\\'\\\\‘\I\\‘\\\I‘\\\\‘\\\\‘\\\
100 200 300 400 500 600 700 800 900 1000 1100 1200
miz
y2 yl
D2020070106 #18424 RT: 32.72 AV: 1 NL: 1.58E7
F: FTMS +p NSI d Full ms2 507.2576@hcd27.00 [70.3333-1055.0000] D-labeled Y P V ]ij FITIE
148.11
100 b4 b5 b6
o (C) yl
S 804
£ 807
b=l ]
€ g0 130,05
5 601
<t ]
2 407 168.13
S 0] 189.13 y2 b4 b5 653 b6 e
& " o | 2em 53045
I Gl | 2911 31118 34019 44929 52129 61834 |67739 76541 84146 928.84
\\\\\\\\\\\||||\\\\\\\\\\\\\\\\\\\\\\\\\\\|\|\|
100 200 300 400 500 600 700 800 900 1000

m/z

Figure S10-2. LC-MS/MS identification of ACE exogenous substrate YPVEPFTESQSL
(YL-12) and its product. (A) MS/MS spectrum of YL-12 (m/z 1424.7);
(B) MS/MS spectrum of the product YQ-10 (m/z 614.8); (C) MS/MS
spectrum of YE-8 (m/z 507.2).
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Figure S11. LC-MS/MS identification of ACE exogenous substrate LVYPFPGPIHNSL
(LL-13) and its product. (A) MS spectrum of D- and H-labeled LL-13; (B)
MS spectrum of the product LVYPFPGPIHN (LN-11); (C) MS/MS spectrum
of LL-13 (m/z 741.4); (D) MS/MS of LN-11 (m/z 643.3).
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Figure S12. LC-MS/MS identification of ACE exogenous substrate INNQFLPYPYY
(I'Y-11) and its product. (A) MS spectrum of D- and H-labeled 1Y-11; (B) MS
spectrum of the product INNQFLPYP (IP-9); (C) MS/MS spectrum of 1Y-11
(m/z 730.3); (D) MS/MS of IP-9 (m/z 569.3).



Figure S13

d2020070104 #13212 RT: 24.04 AV: 1 NL: 4.74E8
T: FTMS + p NSI Full lock ms [100.0000-1500.0000]

100 519.30
8 o] (A) 542 77 €= H-labeled SN-9
g ] 54479 €=——=D-labeled SN-9
S 60 519.80 54227 |
o .
PE 54529
§ 20] 515.27 || 520.30 _ 54579
o] 40181 4008 0571 staze) || 52080 | 5817 |7 sss00 55934 56023 58160 59081 50839
\\\\\\\\\\\\\\\\\\\\\\\\\\\|\|\|\|\\\\\\\\\\\\\\\\\\\\
490 500 510 520 530 540 550 560 570 580 590
m/z
42020070104 #10418 RT: 19.35 AV: 1 NL: 3.80E7
T: FTMS + p NSI Full lock ms [100.0000-1500.0000]
100 SRYPSYG|LN (SN-9) 431.22 €—D-labeled SG-7
g (B) ACE
S 807
s ]
S 60 SRYPSYG (SG-7) 17
z 431. 453.75
s 0] 388.13 427.30
5 0 45174 | 45425
< 20 42527
R |‘ | TR anT8 40956 41571 gremp | ‘ P2 go1 agpge 1M
0ﬁl\\\lu‘\\\\‘\\J\\‘i\‘\l\\\\\\‘|\\\\‘I\\\‘\\\\“\\\\“\‘\I\‘\\\\‘\\\I\\\J\‘\|
385 390 395 400 405 410 415 420 425 430 435 440 445 450 455
m/z
2020070104 #13236 RT: 24.08 AV: 1 NL: 8.12E7 y8 yl
F: FTMS + p NSI d Full ms2 542.7547@hcd27.00 [75.3333-1130.0000] _ FJ J J J ‘
gt H-labeled S/R|Y P S|Y|G|L|IN
] yl b2 b3 b5 b6 b7 b8
g (C)
§ %8610 b7
E g 839.40
= 20
o 40
2 b5 840.41 924.49b8
3 207 13608 0\, b2 4202113 619.32 b2( 8 96248 y8
= ' 14312 %0 grpq7 37770 \4‘35 2 53426 60131|o2132 72434 | 841.41 | 96948
T ‘ ‘\ T T T ‘ \‘ T T L T ‘ L T T T T ‘ L T T T T ‘ T \ T T ‘ i T ‘ T T T T ‘ ! I‘ T T T ‘ T T T T ‘ T T T T ‘ T
100 200 300 400 500 600 700 800 900 1000 1100
mfz
2020070104 #10423 RT: 19.36 AV: 1 NL 1.13E7 b b
F: FTMS + p NSI d Full ms2 431.2153@hcd27.00 [60.0000-900.0000] D-labeled S }g\dp S'Y G
136.08 —
1003 bl b2 b3 b5 b6
g o] (D)
S 80
S 1 bl b2
S 604 120.08 276.20
2 ] b3
o 404 9210 623.34
= y2
= 0] 23910 | 31218 b3 605.33 | 604 35 M b6
e < 137.08 g : 5 10 74235
PrH e e e e e et it AR AR LA AR LA LA AR RAL RRARREL LA AR RS
100 200 300 400 500 600 700 "800 900
miz

Figure S13. LC-MS/MS identification of ACE exogenous substrate SRYPSYGLN
(SN-9) and its product. (A) MS spectrum of D- and H-labeled SN-9; (B) MS
spectrum of the product SRYPSYG (SG-7); (C) MS/MS spectrum of SN-9
(m/z 542.7); (D) MS/MS of SG-7 (m/z 431.2).
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Figure S14. LC-MS/MS identification
(SN-10) and its product. (A)
MS spectrum of the product
SN-10 (m/z 1065.5); (D) MS/

of ACE exogenous substrate SAYPGQITSN
MS spectrum of D- and H-labeled SN-10; (B)
SAYPGQIT (ST-8); (C) MS/MS spectrum of
MS of ST-8 (m/z 868.4).
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Figure S15. LC-MS/MS identification of ACE exogenous substrate QLDAYPSGAW
(QW-10) and its product. (A) MS spectrum of D- and H-labeled QW-10; (B)
MS spectrum of the product QLDAYPSG (QG-8); (C) MS/MS spectrum of
QW-10 (m/z 568.2); (D) MS/MS of QG-8 (m/z 882.4).
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Figure S16. LC-MS/MS identification of ACE exogenous substrate FPQYLQY (FY-7)
and its product. (A) MS spectrum of D- and H-labeled FY-7; (B) MS
spectrum of the product FPQYL (FL-5); (C) MS/MS spectrum of FY-7 (m/z
986.4); (D) MS/MS of FL-5 (m/z 699.4).
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Figure S17. LC-MS/MS identification of ACE exogenous substrate KVIPYVRY (KY-8)
and its product. (A) MS spectrum of D- and H-labeled KY-8; (B) MS
spectrum of the product KVIPYV (KV-6); (C) MS/MS spectrum of FY-8 (m/z
547.3); (D) MS/MS of KV-6 (m/z 391.7).
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Figure S18. LC-MS/MS identification of ACE exogenous substrate FALPQYLK
(FK-8) and its product. (A) MS spectrum of D- and H-labeled FK-8; (B) MS
spectrum of the product FALPQY (FY-6); (C) MS/MS spectrum of FK-8 (m/z
518.2); (D) MS/MS of FY-6 (m/z 385.7).
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Figure S19-1. LC-MS/MS identification of ACE exogenous substrate HLPLPLLQSW
(HW-10) and its product. (A) MS spectrum of D- and H-labeled HW-10; (B)
MS spectrum of the product HLPLPLLQ (HQ-8); (C) MS spectrum of
HLPLPL (HL-6).
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Figure S19-2. LC-MS/MS identification of ACE exogenous substrate HLPLPLLQSW
(HW-10) and its products. (A) MS spectrum of H-labeled HW-10 (m/z
616.2); (B) MS/MS spectrum of the product HQ-8 (m/z 481.7); (C) MS/MS
spectrum of HL-6 (m/z 361.2).
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Figure S20. LC-MS/MS identification of ACE exogenous substrate AVPYPQR (AR-7)
and its product. (A) MS spectrum of D- and H-labeled AR-7; (B) MS
spectrum of the product AVPYP (AP-5); (C) MS/MS spectrum of AR-7 (m/z
858.4); (D) MS/MS of AP-5 (m/z 578.2).
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Figure S21. LC-MS/MS identification of ACE exogenous substrate DMPIQAF (DF-7)
and its product. (A) MS spectrum of D- and H-labeled DF-7; (B) MS
spectrum of the product DMPIQ (DQ-5); (C) MS/MS spectrum of DF-7 (m/z
849.3); (D) MS/MS of DQ-5 (m/z 635.3).
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Figure S22. LC-MS/MS identification of ACE exogenous substrate DMPIQAFL (DL-8)
and its product. (A) MS spectrum of D- and H-labeled DL-8; (B) MS
spectrum of the product DMPIQA (DA-6); (C) MS/MS spectrum of DL-8
(m/z 962.5); (D) MS/MS of DA-6 (m/z 353.6).
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Figure S23-1. LC-MS/MS identification of ACE exogenous substrate LHLPLPLL
(LL-8) and its products. (A) MS spectrum of D- and H-labeled LL-8; (B) MS
spectrum of the product LHLPLP (LP-6); (C) MS spectrum of LHLP (LP-4).
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Figure S23-2. LC-MS/MS identification of ACE exogenous substrate LHLPLPLL
(LL-8) and its products. (A) MS/MS spectrum of H-labeled LL-8 (m/z 943.5);
(B) MS/MS spectrum of the product LP-6 (m/z 361.2); (C) MS spectrum of
LP-4 (m/z 256.1).
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Figure S24. LC-MS/MS identification of ACE exogenous substrate ALPMHIR (AR-7)
and its product. (A) MS spectrum of D- and H-labeled AR-7; (B) MS
spectrum of the product ALPMH (AH-5); (C) MS/MS spectrum of AR-7 (m/z
289.1); (D) MS/MS of AH-5 (m/z 300.6).
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Figure S25. LC-MS/MS identification of ACE exogenous substrate HPHPHLSF (HF-8)
and its product. (A) MS spectrum of D- and H-labeled HF-8; (B) MS
spectrum of the product HPHPHL (HL-6); (C) MS/MS spectrum of HF-8
(m/z 500.2); (D) MS/MS of HL-6 (m/z 257.1).
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Figure S26. LC-MS/MS identification of ACE exogenous substrate LRPVAAEIY
(LY-9) and its product. (A) MS spectrum of D- and H-labeled LY-9; (B) MS
spectrum of the product LRPVAAE (LE-7); (C) MS/MS spectrum of LY-9
(m/z 530.2); (D) MS/MS of LE-7 (m/z 394.2).
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Figure S27. LC-MS/MS identification of ACE exogenous substrate TTMPLW (TW-6)
and its product. (A) MS spectrum of D- and H-labeled TW-6; (B) MS
spectrum of the product TTMP (TP-4); (C) MS/MS spectrum of TW-6 (m/z
388.7); (D) MS/MS of TP-4 (m/z 481.2).
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Figure S28. LC-MS/MS identification of ACE exogenous substrate ALNEINQFY
(AY-9) and its product. (A) MS spectrum of D- and H-labeled AY-9 (B) MS
spectrum of the product ALNEINQ (AQ-7); (C) MS/MS spectrum of AY-9
(m/z 570.2); (D) MS/MS of AQ-7 (m/z 417.2).
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Figure S29. LC-MS/MS identification of ACE exogenous substrate QVSLNSGY
(QY-8) and its product. (A) MS spectrum of D- and H-labeled QY-8 (B) MS
spectrum of the product QVSLNS (QS-6); (C) MS/MS spectrum of QY-8
(m/z 895.4); (D) MS/MS of QS-6 (m/z 679.3).
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Figure S30. LC-MS/MS identification of ACE exogenous substrate SIVHPSY (SY-7)
and its product. (A) MS spectrum of D- and H-labeled SY-7 (B) MS spectrum
of the product SIVHP (SP-5); (C) MS/MS spectrum of SY-7 (m/z 415.7); (D)
MS/MS of SP-5 (m/z 584.3).
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Figure S31. The reactivity confirmation of LVYPFPGPIHNSL (LL-13). (A) The full
chromatogram of LL-13 (without ACE hydrolysis). (B) The full chromatogram of
LL-13 after ACE incubation for 3h. (C) The MS/MS spectrum of LVYPFPGPIHN
(LN-11) and SL.
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Figure S32. The reactivity confirmation of HLPLPLLQSW (HW-10). (A) The full
chromatogram of HW-10 (without ACE hydrolysis). (B) The full chromatogram of
HW-10 after ACE incubation for 3h. (C) The MS/MS spectra of HW-10’s products.
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Figure S33. The reactivity confirmation of LHLPLPLL (LL-8). (A) The full chromatogram
of LL-8 (without ACE hydrolysis). (B) The full chromatogram of LL-8 after ACE
incubation for 3h. (C) The MS/MS spectra of LL-8’s products.
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Figure S34. The reactivity confirmation of YVPLGTQ (YQ-7). (A) The full chromatogram
of YQ-7 (without ACE hydrolysis). (B) The full chromatogram of YQ-7 after ACE
incubation for 3h. (C) The MS/MS spectra of YQ-7’s products.
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Figure S35. The reactivity confirmation of AYFYPELFR (AR-9). (A) The full chromatogram
of AR-9 (without ACE hydrolysis). (B) The full chromatogram of AR-9 after ACE
incubation for 3h. (C) The MS/MS spectra of AR-9’s products.
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Figure S36. The reactivity confirmation of NIPPLTQTPV (NV-10) (Pro at P1’ position). (A)
The full chromatogram of NV-10 (without ACE hydrolysis). (B) The full
chromatogram of NV-10 after ACE incubation for 3h (No any detectable product
was observed). (C) The MS spectra of (A) and (B).
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Figure S37. The reactivity confirmation of IASGEPTSTPTTE (IE-13) (Glu at P2’ position).
(A) The full chromatogram of IE-13 (without ACE hydrolysis). (B) The full
chromatogram of 1E-13 after ACE incubation for 3h (No any detectable product
was observed). (C) The MS spectra of (A) and (B).
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Figure S38. The reactivity confirmation of LYQGPIVL (LL-8) (lle at P1 position). (A) The
full chromatogram of LL-8 (without ACE hydrolysis). (B) The full chromatogram

of LL-8 after ACE incubation for 3h (No any detectable product was observed). (C)
The MS spectra of (A) and (B).
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Figure S39. The reactivity confirmation of VRSPAQILQ (VQ-9) (lle at P1 position). (A) The
full chromatogram of VQ-9 (without ACE hydrolysis). (B) The full chromatogram
of VQ-9 after ACE incubation for 3h (Trace amount of product was observed). (C)
The MS spectra of (A), (B) and trace amount of products.
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Figure S40. ICs values of six peptides with and without ACE preincubation. (A) AR-9. (B)
HW-10. (C) LL-8. (D) LL-13. (E) FF-10. (F) YQ-7.
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Figure S41. The remained abundance of synthetic Ang-I during the ACE hydrolysis

monitored using LC-MS at various pre-incubation times.



