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Abstract: As unique biomarkers, protein C-termini are involved in various biological processes

such as protein trafficking, subcellular relocation, and signal transduction. Dysregulation of
protein C-terminal status is critical during the development of various diseases, including cardi-
ovascular, neurodegenerative, and metabolic diseases and cancer. Thus, global profiling of
protein C-termini is of great value in providing mechanistic insight into biological or pathological
processes, as well as for identifying potential new targets for therapeutic treatment.
Polymer-based negative enrichment is a prominent C-terminomics strategy with advantages of
universal applicability and parallel sample preparation. Compared with other methods of such a
strategy, the profiling depth of the approaches based on enzymatic cleavage of Arg residues still
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needs to be improved. This greatly limits our understanding of the physiological functions and
molecular mechanisms of C-termini. To add a more powerful tool for C-terminomics, Arg cleav-
age-based negative enrichment C-terminomics was optimized and evaluated.

First, the sample preparation process was optimized. A one-pot enrichment platform based
on a V-shaped filter was established, which reduced sample loss, avoided cross-contamination
between reactions, and shortened sample preparation time. In addition, the protein-level acety-
lation conditions were investigated with the optimal labeling conditions as follows: triple cou-
pling using 5 mmol/L Ac-NHS at pH 7. 0 and 500 mmol/L ammonium for 15 min provided mini-
mized acetylation rates (acetylation labeling efficiencies of Ser, Thr, and Tyr were lower than
4%, 2%, and 1%, respectively), along with the highest peptide-spectrum match number and
satisfactory Lys labeling efficiency (up to 98%). These optimized conditions would not only
minimize acetylation, but also facilitate the identification of C-terminal peptides.

Second, it was speculated that the unexpected low identification rate was primarily caused by
the interference of the large number of organic compounds accumulated during the peptide-level
reactions, including reagents, organic buffering agents, and their complex side-reaction prod-
ucts. Therefore, the conditions for StageTip-based fractionation, including pH, the amount of
Empore C18 beads, and the number of fractions, were optimized. As a result, by separating the
sample enriched from 300 wg proteome into seven fractions, sample complexity was largely
decreased and a total of 696 C-termini were identified in duplicates from strict data filtration,
that is, percolator false discovery rate (FDR)<0. 01, ion score=20, and C-terminal amidation
by ethanolamine. If only peptide FDR<0. 01 was considered, the identified C-termini further
increased to 933, which was among the largest C-terminome datasets obtained from the poly-
mer-based strategy. Furthermore, compared with the results of a previous study, the optimized
method would be a practical strategy for broader C-terminome coverage.

Finally, to further broaden the coverage of the sub-C-terminome generated by Arg-specific
cleavage, this study explored a new method in which ArgN-specific cleavage ( cleavage at the
N-terminal of Arg by LysargiNase) was combined with different N-terminal protections ( dime-
thylation and acetylation). Among all the combinations, the additional use of the “LysargiNase
+N-terminal acetylation” method increased 47% more identifications of unique C-termini on the
basis of “trypsin+N-terminal demethylation” and the two covered 87% of the total C-termini.
Therefore, the parallel use of the two methods would further expand the coverage of Arg-
cleaved C-terminal peptides. With the analysis of the physicochemical properties of the peptides
identified by the two methods, the reason why the C-terminal peptides identified by different
strategies are complementary was explained.

In conclusion, in this study, the optimized C-terminomics platform can deeply profile Arg
cleavage-generated C-terminal peptides using a polymer-based approach. This method provides
a powerful tool for the global characterization of protein C-termini.

Key words: chemical acetylation; C-terminomics; negative enrichment; StageTip cartridge;
biological mass spectrometry
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LY AR C R 2 RSN
RATPESG OB P Y SRR, L, 2R
F C i 28 Ge Pk R AE X T 2 9 22 ML 0 fie i L
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JY92-TIN 4t oty LI T 7 B8 2 B e A1
RN F 5424 R 5 SO AL T 7% [ Eppendorf AG
5 Fl; SPD111V-230 H. %5 B 0 W 45 {1 . Q-Exactive
JEi%  Orbitrap Fusion [Fi % . 44 J i #H €0.3% EASY-
nLC 1000 4T3 [E Thermo Fisher Scientific /> 7],

1 A I 59008 T 5+ Roche 23 7] ; N-¥2 3L BE
FAMR Y e 2 R i ( Ac-NHS) I Z Bz i (EA) W Tt
H RIBEHE A FR A A ; LysargiNase B2 [ i )
TRt RIHERH A PR 7] #1655 (CaCl, ) (R
HK( GnHCL) | N-7% JE 3% ¥ 8 37 Jie (NHS ) A1 N-( 3-
( AL ) N 3L ) -4 3 — W ik i (EDC) I F
] 245 45 AL 243850 A BR S 7l 5 4-(2- 582 2 58 ) DR WR- 1-
LR (HEPES) \2-( N-"gikft) Z R (MES) |
SIS AL ( NaBH,CN) | —Hi i s ( DTT) (it 2
Bl (TIAA) | =% 1R (TFA) RN EEIE (PAA) |
I (HCHO) | H iR #% ( AF ) ¥ F 32 [# Sigma /A
F], Durashell C18 SR F K E gl LA /R B
A Ry F] ; Empore C18 [EAHZE B /1 T35 & 3M
/] ; Amicon Ultra-0. 5 filters (10 kDa # 11 ) # 1&
R ZipTip C18 iR T3 Millipore 23w .
1.2 EARERSTEEREN

¥ A\ HEK 293T 40035 72 T &4 10% 54 1
7 .100 U/mL 75 % £ fl 100 mg/L £ 5 £ WK
DMEM 5523k rp [l 2545 09 18 40 I U0 v Hoim A 10
iR F1 24 % W (3 mol/L GnHCl, 100 mmol/L
HEPES 2% ( Jfi 4340 2 A fE0 51, pH 7.0) , 7K
- #E 30 min J5 (A A0 MR ACGE TfE AR B D
15000 r/min &.0> 10 min, 3RH i, %88 BCA J7
BT E AR B E B, IMAZRIE SN 5 mmol/L
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) DTT, T 56 C KW 30 min, 55 0 AL S E R 15
mmol/L [ TAA , % i k#6030 min,,
1.3 ZEAKFEZEL

100 pg ik R ke AL 5 A, H 3 mol/L
GnHCI #1 100 mmol/L HEPES, pH 7. 0 22 ikt
FEAM BE 1 pg/ul, SRIFIMALXKRE N 5
mmol/L ) Ac-NHS(pH 7.0) , % k2% 30 min, &
RN 3K, FAINAZYEEE S 500 mmol/L Y 27K
(NH, - H,0) , %5 0 15 min, %55 (A 5 -5 # 1)
Fat o 501 B F g, 4 pH 8.0, T 37 CHif
H 16 h, FEREETIS 10 wg FEASH] ZipTip C18 il
A TR . WA T 2 REARER
14 FEBKFBRERWL

300 pg i JFEE AL AR, BT 0.5 mL 48
YA A2 wh ¥ A (100 mmol/L HEPES | 3
mol/L GnHCI, pH 7.0) £ 500 pL,7E 11600 r/min
()T REUE 2 50 WL, EE MR, HZE Wl A
TREATREKE R 1 pg/pl, ALK R 5
mmol/L ] Ac-NHS, % i < ¥ 30 min, 5% ) 3
W, FAIIAZE MR B(1 mol/L EA 2 mol/L GnHCI
0.2 mol/L MES, pH 6. 0) % 500 pL,7E 11 600 r/min
(LT B UEZE S0 WL, I ZZ il B 19 BEA B
IR E 1 wg/pL, ALY EE R 20 mmol/L
NHS #1100 mmol/L /) EDC, F 37 CJ ) 2 h,
UAMIAR R 24 B %) EDC, W 2 h,
1.5 EYIEK

TE b R FEAS o A B R AR R (20
mmol/L HEPES 0.4 mol/L GnHCl, pH 8.0) £
500 pL,7F 11 600 r/min F5 3 T HEIER 50 pL, &
B3IW, MHMUIMERFETHERRERE R 1
pg/ WL, FE 8 1 BT S R B o 50 21 IS EE
fif}, 737 CHFHE 16 h, P4 1550 A0 5T & Lol
100 :1 AN B, T 37 CHEE 4 h,

TEREFE A R ) 7 =CRUAS [6) B B A= Ak 1B i i)
AR C i IR B S 8 B0 5 AN FP 2S5 ) 1) SE B, 5
A LysargiNase {8 [ 25 (A g 2817 B D15 1k, L7
Y1 Z A 20 mmol/L HEPES 1 10 mmol/L CaCl, ,
pH 8. 0, A 55 [ 8 11 il Al 1) Ak 38 5 AR ]
1.6 BMEKFEFTEULBIFEEARCHESE

XoF JERE 2, 1 it T 09 A A R IR B 43 A T L T
b 3 fk [ . LysargiNase 7] 5 () FE A 1F
TR REMR SN . X T S BEAAE i, n A2k i
55 mmol/L ) Ac-NHS, pH 7.0, % & & W 30

min, 842 SN 3 WK X T AR B, in A&k
Bl 20 mmol/L A HCHO #1 10 mmol/L 1
NaBH,CN, #i5 pH 6.0, F 37 C /M 2 h, RN
A E] ¥ BE 9 HCHO 1 NaBH,CN, ¥ 2 h, H4H
FEARDEAT 2 KA

B N 5E B TR I FEARTE SPD111V-230 B85 B
DR i AL R R 40 2 150 pL, 4 A A 150 pL 2
mol/L PAA 50 pL Z UL 24k 4 20 mmol/L
) NHS 1 100 mmol/L ¥ EDC, T 37 T 2 h,
N hnAH A 4 M BE i EDC, KW 2 h, 7E 11 600
r/min (55T B DR TR, A 15% (v/v) &
G R 2 300 pL, A1 A 5% o T B O AR D8R,
VIR, BB G I3 TR A7
1.7 EF StageTip RS E

BC i B AR 2R T A Dl 98% (v/v) LI
JKEE (5 5 mmol/L AF) , ¥ B “& 5 mmol/L AF
KW (pH 10.0) ,

Bt StageTip #E/4]% . H% Empore C18 [EIFHAE
BB R8T 200 pL A3k B, #HX 6 mg Durashell
C18 3kl 200 pL ¥ B IR AT, InA _Lidtek iy,
X 1000 r/min #.0> 5 min, i i, StageTip, #&J5 i
A 200 pL AW B, L 1000 r/min &.0> 5 min %%
StageTip H, AR A B (1:1, v/v) iR
AW 200 pL, YL 1000 r/min &> 5 min ¥ %
StageTip #, £ J5 il A 200 wL & A, L 1000
r/min 0> 10 min %E% StageTip £+,

T StageTip A1 HUFE G20 B 4 IR AR I g )
JE AT ZH EAE I FEAS FH 200 L TR A W
Jei , AR E StageTip 4, LA 1000 r/min &5 .0 10
min, {fiFEAR 7550455 1F StageTip # #1119 Durashell
C18 SR I, e Ja i 5% . 10% , 15% . 20% . 25%
30% 1 80% (v/v) W ZNE KW (X955 0. 1% TFA)
£ 200 wL #EATUEN B S AR T s, H Zip-
Tip C18 b1 TERER
1.8 &GS RS
1.8.1 ZBebth b 525
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tive T S WAL OL AL SE 55 i B Al . ol C18
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(v/Vv) CIEREW (5 0. 1% (v/v)FA) ; i3 tH B.
90% (v/v) ZIEIKIEW (% 0.1% (v/v)FA) ; i
300 nL/min, #f B PE BT . 0 ~ 50 min, 5% B ~
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28%B; 50 ~53 min, 28% B~ 48% B; 53 ~ 56 min,
48%B~80%B; 56~60 min, 80% B, # 1.3 %
TR RFEARET 10 wL FshA A B, 115000
r/min EE L B 4.2 pL IS T FREMT

Q-Exactive FTik Z4Ch . — 951 #3270 000
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1.82 HZAaMCiigEEH

EASY-nLC 1000 = &5 % AH f8 3% 58 B¢ Orbitrap
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Ui 300 nL/min, B EEVEBIFEF .0~ 13 min, 5% B
~7%B; 13 ~33 min, 7% B~ 10% B; 33 ~ 88 min,
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1.9 HIFEHH
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2.3.0 # & 5% 1Y Proteome Discoverer 2.2 % g
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34N, BB Cys il ik Bk, nl A&k Lys/
Ser/Thr/Tyr Z Ak 25 15T N % £ Btk . Met 4
fb. Gt E A C and H 38 E S ST . il
Y175 ArgC, e K VI 2k 2 A4, B2 & Cys
W dAL Lys CBEAL, FTASEM N 8 H T N i £,
Mtk Met %84k, HAZEIY o — 98 1 o it I 2%
20 ppm(107°) , “HE R B T B T i 22 0. 02 Da,

BHM C s LR MESHRRENT .
“ PR I U+ AR SR D) 7 Xk ArgC,
“LysargiNase fitf U] + — H 54k 5 & fig U1 )y UK

ArgN & 1Y [ 2B 1 144 Met i J5be 31k | Asp/
Glu ZEERAE M Lys L WEfk  BRBL N o — B 54k,
“ R 1 U + WAL SRS D) =k ArgC,
“LysargiNase U]+ Z Bt AL SRg BED) )5 200 ArgN,
W5 110 [ B 41y Met i J5v 4k Asp/Glu 2.1
Je&ihi Lys L mefk KB N i L Wefe, DAL 4 Fpok
W AT AR A R B N i £ BERE A Met %8
b, BRI SR 2 A4S, IR — 202 - 1) Jo o i 22
WA 10 ppm , B H 2 T TR 2E15 8 0. 02 Da,
BRI e AR E  BRIE VT D IR B SR K AR R
KA (FDR) <0. 01, %173 %4 (ion score) =20; 2
P Ak b 1 S5 5 v, O B R Ak 18 i D) AE T
(ptmRS) =0. 75 A 45 #E i 1E & K15 VT B ( peptide-
spectrum matches, PSMs) & ricaE

2 ZR5iFiE

21 EFVESREBENC—REHESEER

fEHoREsT
HFRAYNEAT C M2 TIEREY &

ZAAERT AR TR (WL 1a) | i & i Akl 5R) e

a 7\ 7\
H,N DE K R COOH
g g
Step 1. l
Acetylation
~ o~
* DE K R COOH
g A g
Step 2. l
Carboxy-blocking
~ K~
* DE K R @
.\/ g 0
Stf:p 3.- * )LN)\
Digestion H
~ o~ A )
% D/E K R-COOH cetylation
[N HN @
Step 4 ~ [ i oH
. /\/
N-terminal blocking l \HLE

*,

*/\D /E K/\R—COOH Ethanolamine (EA)
.\/ A

Step 5. H,N H,N H,N A \1\‘1>\
Polymer-couplin "l
¥ pHe A O Dimethylation
b 10 minx2 10 minx2 10 minx5 10 minx3
: F o F o F o
5
Reduction Step 1. Step 2. Step 3. Digestion
Alkylation Acetylation Carboxy- Step 4. N-terminal blocking
blocking  Step 5. Polymer-coupling

E1 (a)BETREYNEEEERER(b)C iHARE
R EETA
Fig. 1 (a) Workflow of polymer-based negative
enrichment and (b) platform of one-pot
enrichment of C-terminal peptides
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J T WA N 22 (8] A8 LT 3 % Zhang 261 IO — _____aly
W TR AT C IR R B, BT T R R 80
(I FAET- 4 (JLFE 1b) | B 50 2 A 5 S B 7 60
AR I B O ) 4 07 (FASP™' ) Sfe U K 4 404
Wi | AT 3B 6302 10 A ) (0 A o B B
S X F 2 2 BRAL SR S "] s s

9T B REAR 1 ] 462808, 2 e P o ]
TV A S AR R P R e il .
UREA R BURR (41500 wL) 6 FHJEUAS B T i o 0 s 5]
PO, U AR R EE 40~ 50 min JFELMSE B ﬂ ﬂ H
S P A O BRSO 75 5 1 R S 2E T 2 0]
MV R R AR e AT g 10 2 — o
min , M4 A RE 5 A BRI 08 T 4~5 by, JFHL s ]
VRIS 37 T2 OB | REAS ] A TR R B A .
XFF 200~ 400 g HIEE FBTLH , WRR R B AT LS At 2] H H
FRALLAG 220 R LR A s A e o ﬂ ﬂ
FHEE TV 07 5k PR 1 —HRIR BE S R A z d Tyt
22 ZEMLRREERL EEN e —
T TR PR R 2 AL R A IS T 1Y E

S — R IR IR ] H H
23 ST I RE S A BE ISR S 3, S T R | H
I 27 10 9 A P s K B S A, % LA R B B € Ret[15] Ref [18] Ref 14
JUAS T Z A L % AFHEAT 2R et A< 1) 38 15000
U SN T Ac-NHS (9 e AR R B2 49 i ’ - e PSMs
B3, 2) MR LLAE A, 28 11K Z B bR i 3 10000 1 ==
JETE pH 8. 0 AYZ&PF T HEAT AP 25 1 i AL iR T 7
AE LR HERIAR IR L Ac-NHS %48 i 12 | 223 5000 H H H
V5 2R 1 pH (8, /b SR 9 F41 3 ) 3 5 7 3
2B AL BRAE R A W JE 500 mmol/L 1y 5 -
NH, - H,OHEf TV K J 7 , 76 08k 450 4 119 2% 10 F ik 150 B e
ERRARIT . BT L LR, 7E AT 2 BEL w00l ]
REEE, 43 50 A 284 B 2 10 mmol/L ¥ Ac-NHS ]
(pH 8.0) (4614 A) ¥k B 10 mmol/L ) Ac- R
NHS(pH 7.0) (5 fF B) MZH N 5 mmol/L # 0 A B C  Ref [15] Ref [18] Ref [24]

Ac-NHS(pH 7.0) (414 C) ., Z5HFW, 4 B
A C o, @ k¥ s pH IR = 7.0, If-fi
NH, - H,O#F 71 K 0, BESFE IR FF Lys K mibnic
RO (>98%) (LIl 2a) 1Y [R] B, SR B2 AL il B2 1z 19
K (<4%) (WWHE 2b~2d), T &M C B Ac-
NHS F =X 30 LR S2se 10k #5554 C 1B R
AL B 1 461

A, 5 AR E 152 dols Ae-NHS 1E 8 2

B2 (a~d)EBEBERELFNZBUIFRICHNZEUR (e)PSMs 5

(f)EBR C imMETEHE

Fig. 2 (a-d) Acetylation labeling efficiencies on amino
acid residues and numbers of identified (e) pep-
tide-spectrum matches (PSMs) and (f) protein

C-termini
A: 10 mmol/L Ac-NHS, pH 8.0; B: 10 mmol/L Ac-NHS, pH
7.0; C: 5 mmol/L Ac-NHS, pH 7.0. The experiments in entry

Ref. [18], [15],

conditions of the original study.

and [ 24 ] were performed according to the
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FRAAB M350 A 5 R AT T LB (LBl 2b ~2d)
25 75, LAACTer J5 ¥ Fll Zhang %518 Jr ik wh
A B S B bR e R Y3, LI Ser bR
ORIk 8% ~ 12% . Zhou %5124 J7vkrh 2 WAk i
Bl S B FRICRCR B, 15 PSMs % H BH B0 ( WLIA
2e), JEHMEHAAM C #17T S WA N e 3 Fh 2 4
Y7 %8 22 %58 FI 24 15% (1% PSMs, Lt Zhou %2
T 1k 22 5 5 31124 50% 185 T C o ( L IE] 2f)
PEALSE B 25 1 BE NS {6l R S L () A TE R0 R I 2 e A1
HAS R iR Be i %08 . (HAR T B 12, X —fifk
AMUAT BYF C v KB P 58 45 | 1 5 A B F At
Lys BEALIORE ST, 0 N S 2H 24220 2 BEAk A 5
R AR E BT LAl
FHBEEE (i UE 4T ArgC AU U (9 2B (R 41 2
9—‘_3[31,32] /_:J:FO
23 HEHSBIEMNEK

R T RS EENATE AT C i E R,
1E LA AL 45 SR m 5Ll | DL 300 wg 7R 15 ik

AR T StageTip #4385 1Y i B 2R 4T T L1k,

TS 200 pL 5 0. 1% TFA BY/KIEHB (pH 3.0) %
& 45 IAEA, INZE 5 0. 6 mg Durashell C18
BHKERYE StageTip # (L 98% (v/v) LIE/KEER A’
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Fig. 3 (a, b) Identification numbers of C-terminal
peptides and (¢, d) C-termini and comple-
mentary analysis of different strategies
a. TFA-0. 6 w/0 a-ion: 0. 1% trifluoroacetic acid (TFA), 0.6
mg Durashell C18, without a-ion; TFA-6. 0. 1% TFA, 0.6 mg
Durashell C18, with a-ion; AF-0.6: 5 mmol/L ammonium for-
mate ( AF), 0.6 mg Durashell C18, with a-ion; AF-6; 5
mmol/L AF, 6 mg Durashell C18, with a-ion; AF-18. 5
mmol/L AF, 18 mg Durashell C18, with a-ion. b. 5% -80% . 5%
-80% (v/v) acetonitrile aqueous solution (0.1% TFA); 7Fr:
the above seven fractions; 4Fr: the seven fractions combined
into four fractions (5%, 10% +25%, 15% +30%, 20% +80%) ;
7Fr* . only false discovery rate (FDR) <0.01 was required for
seven fractions. c. overlap of C-termini identified in this study
and LAACTer! ") ; d. overlap of C-termini identified in this study
and Du’ s study!'®/.

%% C uig ik Be, X 696 A~ 5T C ¥y , 3k B A4S PR
HHTY LAACTer J7 k' FI Du %5 19 2% 2 IR %
(/9% 5E 5] 834 1 781 MR ST C ¥it) o

55 LAACTer 5% " (V1% Lys/ Arg 5% % N i,
FEA LA Lys 50 Arg JF3k H o-N Sl A £ AL & 1
(1) C SR EL ) IRIFGE 45 A b, ASBIF 5 1) 3R s ( 171

Arg FRIE C ¥, 77 AE N A BB C
kB ) %58 B IR C IS H i 24 53%, H
FEETT 20% , A B ECH K 1200 LA (WLE
3c¢) ;55 Du & R NE (V1) Lys s83E C o, 7=
o-N S A AR B B) C S KB ) 4 L, A iF
FERE RN AR C 5Bl 2 77% , ST
7%, Wi BBCH A 1380 LU (WK 3d), 5 Du
VTR RIFST (Seke 2R S R T RE A A T
AN AT 5 4R ) AH B, AR 5T T i SR M R e iR AT
B A BRBE B A P8 BURE i 20 2 g TR R R
KA TEAE TR . AS [R5 b ol AN [] %) 2 1 o
HOEA A B W) 7 =0 LA KB N A7 2 1k 7
K T EARF N Kimgs i) C BEKEE, it
S SR SRS X AR C S S8 E A B 45 H
FRI IR AP, T 22 ) A 26 52 45 SR A T AN ], 3R A
SEPLT XA T C i R B A T LR S Y [l
B R R AR B C AL IR A ST
BB T,

EAREE M, 696 A8 i C i & 480 /™ 4%
PR TR e A 21, B 1) AkBEKF FDR<0. 01; 2)ion
score=20; 3) C ¥igi 1 & BEME &M, 45 #% Du
25116 SR (19 FDR<0. 01 B9 B EARuE , W4 8 5 5¢
B S 8 B 766 AR (A BT C i, BECH AT
933 (UL 3b, 7Fr”) X2 TRGYEE C i
JK B SR W AR A i e KRR 2 — 0
2.4 FIAIE ArgN BEY] SRR N 56T £ Lt
—$PAXEAR C HETETEE

LysargiNase J& — ' o] DLFE 5 4 U1 %1 Arg A1
Lys 5% 5 N 3t (9 K (A A B 14 i, mT LA 7E iU e
FRRRBE N ity B8 T W Fp i 2 62 . LysargiNase
IR B 4 B SR IR B ) S e B e Y R A
—SEREAMEDY (0 TR K Arg FR SR PR
Frr=A 1y C kB b A B AME A B 5T, TR, %
JEEIRRBE N i 9 £ 2% O 47 J5 2 52 i Ik B 1 €033 )
BRI SRR, HEDY C 3 KB N I AN [R] 1915 A= 4k
BMETESEATER 5 C i 58 58 B AT BB S A7 FE — /2 10
HAME,

BRI, o8 T i — 204 KA B C i 45 2 Y5
AWFFEARZR T Wi ( LysargiNase Fl B85 [ ) il
FIFPBKEE N s fi5 A= AL B0 I LA X C o Bk B2 2
ECEH AR, LE R EE S A R A
SYRGY B C v KBRS S E AT B A B 434, RIAY
4 200 pL 20% (v/v) ZHEKEWR (% 0. 1% TFA)



51 DAGEE , 55 L TR KRB A0 R C g AR BE & 4 5 A AL B P EA + 25
B LI AR B M StageTip A VR, 78 vk A& BH A3 220 4~ (ILIE 4a Fil4b) . H7T“ LysargiN-

S 4 Ao g LK B 372 AN E R C g,

R il

H

>N

PP REAl S 458 B9 A 5T C i

ase+ZBEAL” SRS £ T 4 R I 1) SR Ak L, 485 B 0
HHT C S b2 105 4> (LI 4b) | PRI 45

250 . 100
L b Trypsin+Dime Trypsin+Dime_1 ° d ¢
-z 200 4 220 LysarglNase+Ac 3 80 4 .
£ 175 = o
§ 150 1 TrypsintDime_2 . & 60 ] s s
| Q z i~
) E . L
5 1004 @ 105 LysargiNasetAc_1 o | 024 e I Y T
£ (20%) 0 B KT SN
Z 501 § 20] s gpent S
LysargiNase+Ac_2 0 013 096 ey e .
0 e . . n o
SO Ly A e 0 20 40 60 80 100
\ﬂ 2 oD + e Tt
’YY‘J" \Je.’é‘% (9,\“ T @5‘“ w\ﬁ“\ Sa(%‘“i;sg%‘“ﬁ Trypsin+Dime (ion score)
Pearson coefficient for intensity
100 — 100 bs
_ a, _ a, a, ag a,
e. Ton score =29 b, b, b, b, b, b, b, f. Ton score = 63 b, b, b, b, b, by b,
80 Ac- RILIAICIGIVITIGI T 4 @ 80 Dime-L A|C|G|V]T]G[1]A @
N = b,
3 E
2 604 2 60
= =] +
g ] b,
2 < a,
£ 40 2 40 S
B - 2 " g Ve
;5 b:-NH, bi-NH, § b, 7 b [ ]
20 bi-NH, b.-NH,| b;-NH, . 204 o b,
: [M+1H]'-H,0| i
b P | | a, | | s
0 1 Nl it 1 -t L— A —rt T [ L T T \I T L T
200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400
m/z mlz
a; a, a; a a,
b, b, by b b; b, b, by by b,
Ac- R|T|L|L|E|_|L|D|D|D|g i
-
100 - b Y % 100 - [M+2H] +H
g. Ion score = 44 b, h. Ton score = 15 33 b. b, b. b,
30 ] b ) 80 Dime-T LILIE[Q[L]D D D|Q
£ b, b, 8 i
g a, 8
£ 0y £ 00 yNH,
= N £ .
£ by o A a £ b ,
2 4oql| b A " 2 o0 | .
ks a, by g a b b,
2 ‘ o & b,
20 4 20 6
0 | ‘ T “ - | T ‘ ‘ | T T O T T T T T N T
0 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400
m/z m/z
120 60 0.20
100 1 B TrypsintDime 50 ] B Trypsin+Dime 069 — Trypsin+Dime — Trypsin+Dime
. E B | ysargiNasetAc . E B | ysargiNaset+Ac — LysargiNase+Ac 015 — LysargiNase+Ac
| g w0 1
E 2 97
= 2 2 =
3 < w0 Zo10]
o] o] 2 a
g g 20 .
2 2 0.05 ]
10 4
01 . = 0.00 . .
I 2 N 6O\ W20 0 A0 -4 -2 0 2 4 25 50 75 100 125
Charge state Peptide length GRAVY score Isoelectric point

EeTTps

4 AREZEAEEFM NI

ROTELHAINEERBO R C WP EIMES

Fig. 4 Complementarity of different combinations of proteases and N-terminal modifications on C-terminal identification
a. identified number of C-termini by two repetitions under different strategies; b. overlap of totally identified C-termini; c. correlation
of intensity between different experiments; d. comparison of ion scores for peptides commonly identified from indicated methods; e. the
MS? spectra of RLACGVIGAIQ identified by “LysargiNase+acetylation (Ac)” ; f. the MS? spectra of LACGVIGAIQ identified by “trypsin
+dimethylation (Dime)” ; g. the MS? spectra of RTLLEQLDDDQ identified by “LysargiNase+Ac” ; h. the MS? spectra of TLLEQLDDDQ

identified by “trypsin+Dime”

; 1. frequency of charge states of the C-terminal peptides; j. frequency of length of the C-terminal peptides;

k. frequency of GRAVY score ( hydrophilicity is represented by negative value and hydrophobicity is represented by positive value) of the
C-terminal peptides; 1. frequency of isoelectric point of the C-terminal peptides.
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