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Differences in Actin Peptide Fingerprints of Mandarin Fish, Golden Pomfret and Sturgeon Analyzed by

Orbitrap Fusion Lumos Mass Spectrometry
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Abstract: The peptide mass fingerprints of actin from Siniperca chuatsi, Trachinotus ovatus and Acipenser sinensis were
analyzed by Orbitrap Fusion Lumos mass spectrometry. The differences in the amino acid sequence and the signature
peptides of actin from the three fishes were clarified. Results showed that the signature peptides were identified in the
enzymatic hydrolysate of skeletal muscle a-actin for S. chuatsi, while the signature peptides were derived from fS-actin
for both 7. ovatus and A. sinensis. Totally 29 peptides were detected in S. chuatsi actin, 24 peptides in 7. ovatus actin, all
being the signature peptides, and 13 peptides in 4. sinensis actin. Compared with the actin fingerprints of the two other
fishes, 10 differential peptides were identified in skeletal muscle a-actin of S. chuatsi, five differential peptides in S-actin of
T ovatus, and only three differential peptides in f-actin of A. sinensis. According to the arrangement of amino acid
sequences, there were 21 amino acid substitutions between S. chuatsi skeletal muscle a-actin and 7. ovatus f-actin, starting
from the similar sequences, and 17 amino acid substitutions between S. chuatsi skeletal muscle a-actin and 4. sinensis f-actin.
The amino acid sequences of 4. sinensis and T. ovatus f-actin showed high homology to each other with only three amino
acid substitutions. The results of this study will lay a foundation for the identification of quality properties of rare fish and
the development of fish actin standards, and provide a theoretical basis for the development, utilization and rapid quantitative
detection of functional fish protein products.
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Fig.1  Structures of G-actin (a) and F-actin (b)
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Fig.2  Structure of Orbitrap Fusion Lumos mass spectrometer
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Fig.3  Primary mass spectra of actin from three fish species

610.184 4

AR =EE 1%

LERSES LA

AT HEE %

500 1 000 1500

e e e

L s (=3 (=3
b.




i

Al

i

]

| 2021, Vol.42, No.18 273

HHXTHEE %

AT 1%
g

v

i . I|| ‘I]J‘IHJ || [
500 1000 1500
mlz

C, .
100 o
8 804 Y,
X ya-NH
% 60 oo
= ;
_Eé 40 > Y,
20+ ‘tN P oz
0 il |I . pegspiee
500 1000 1500
mlz

A B fE Ik Bt NKDLYANNVLSGGTTMYPGIADR:; A%

ERKBE N TTGIVLDAGDGVTHNVPVYEGYALPHAIMR;

B J§ kBt NDLYANNVLSGGTTMYPGIADR; B,

¥ AE M BE NSYELPDGQVITIGNER ; C 45 1F ik Bt M

LCYVALDFEQEMATAASSSSLEK; C,fiF ik Bt NLDLAGRDLTDYLMK .,
E4 3FallshEARIERB _ZUREE

Fig. 4  Secondary mass spectra of signature actin peptides from

three fish species

B tn | <R fm NG 10 L3 B B A R E AR ) 2
FRIR A4y 54 Orbitrap Fusion Lumos =& — Bk,
KM Xcalibur B A 5 MaxQuant A /£ AT AL & 1 F iz
17, FEEAFERN— M g, wE3pTR.
AR5 W49 B0 1 05 Ik B 249 A, &R 4
JRRE R B 164 AN, 63 R e KB R 141 S, JE
11554 MkB, FETREIE, BE—— BRI A KB, AR
1 RAGE 2 ANRFEIRBL i a4 frs, =200
B T U DL IE H A N 2 R 7 41

22 ffa, SR MAET L3 B T E

g fe | <R R NG 8 LN & A ) 2 RS i &
Orbitrap Fusion Lumos =& —Jli i 41, 5tk 15 2 pL BLS
S HMaxQuant 1.6.0. 1645 FE 3173 I AL 85 fr1 9 £ A0 <5 i
R RS T AT R, IRAES . VLRSI AR B
B FRE K BRI 05 2 S 25 5 VF A S 08 TR B B TR
FFAL IRBORIR K BT 8 & B M R 2 74, B E
iR WEL,

1 Bf, SBENRENHIEHIGEERE

Table1 Differences in actin mass spectra among S. chuatsi,
T. ovatus and A. sinensis
FESH i f1. Grfigfn 636 CR5EH)
Ei{SEt] HENe-MahEE  pUshESR pNshiEA
395 323.31 323.31 323.31
Uk BT 75 2R % 59.2 54.1 2.7
e B K 29 24 13
ERRNRINEEA 10 24 12
I3 T i &/Da 41 944 41766 27 921
TSR AL 377 375 248

MS/MSF= A4 I (5 B4 J5 2 % 2 h RT3
MBTE R E AR, I KBS T BT 8 & AR SN
FROAEAK B, RS R B A, DURTE &R 28
HIRFAERE BEAS 2 DL e B 1, TR 38 = s 7= AR 1Y)
B IR B 2 0 o, AR o 5 v B B I IR B
R, 195, UL RIKBEE. R AE IR BB S S s & VR A
k¥ EAMBA, KESHWEBK, EARECH
HER T

MEFIFIR, HaFBEIa-IshEAKBESD RN
59.2%. 4xfiffh ik B 5 R ON54.1% . i3t p-ILBhE AN
42.7%, WREA10 NMRFIEIKE, &85 M A24 NREERK
B, #3512 MEEKE. SR ER, B, &
i 0 R0 0 L3N B A IR A TR R R B R R R R A
WHER . WaEsile-NshE&E Q2T 52 SR EEN
377, - TJRE 41 944 Da, ShEtap-UlENE A4 F AR
FEWR R N3TS, TR N4 766 Da, AT R
LA EERI R K TR ap-NshE&E A GRY IR
FERAEUE 248, 4y T E N27 921 Da) . fidfa R (4
I A e RN B AR R AT 5, HA2 N
JFPA, R A e UL B AR i O e DT G 3 1 Tk B
B, BAS TR E BRI RRECE N T 0 0 46
B EA.

2.3 S, SR NG 12h A KR SUEIRE Y d L

i o . 4 B8 0 f 83 1 L 30 B A A R R H
Wi fit 15 3 B Fr B84 Orbitrap Fusion Lumos =&
— R WE AT, WK oE H AR B . 2Rk
BAWIEERZR TS e KRN RE, W
TTGIVLDAGDGVTHNVPVYEGYALPHAIMR.,



— N Pt o/ s2p N
274 2021, Vol.42, No.18 BRElZE Dot 621
EDEIAALVVDNGSGMCK ., 43
L ﬁg Jr—

B g KB 2 F R E KR RER B
LCYVALDFEQEMATAASSSSLEK %351 J& T 5 % L FE THE Bk FAINE [Nzl
a-WBENE . G fg - WLah d 1 A £ 8- UL 30 B 1 1 i A 19530571 1953.047 0 9%~13 VAPEEHPVLLTEAPLNPK
TEB . Rt BB lo-WIEh &R A . 488 th - 50 8 1 A 1n 16388287 16388287 1 178~191 LDLAGRDLTDYLMK
-V 2R (1 22 R A6 5 45 8 9 4 0 BRCBR P 0455 L2 0 WA LRARE b e PLIDTLE

N _ N " . 11315197 11315197 0 197~206 GYSFTTTAER
Fo~4, EFIRBIFES, [, @ REAFEGEER
Jo N I 11286503 11286504 2 207~215 EIVRDIKEK
A E AR AE TS (R6) , SRR R 1789.8846  1789.8843 0 239~254 SYELPDGQVITIGNER
wp-AEE A E AR TS, H2 MR F5. 200576 22300575 0 292~312  DLYANTVLSGGTTMYPGIADR
1579795 15797948 1 313~326 MQKEITALAPSTMK
2 -3 =3
& W B - W30 5 P B AR R Wf; 8 11616111 11616109 0 316~326 EITALAPSTMK
Table 2  Information about peptide sequence of a-actin in S. chuatsi
14174851 14174852 1 316~328 EITALAPSTMKIK
skeletal muscle
— - 21942395 21942397 2 316~335 EITALAPSTMKIKIIAPPER
ik Bt 2 1 pisii AR B
Tl WEE ORI FRINE i 1163739 11637391 2 327~336 IKITAPPERK
21551287 21551285 1 21~41 AGFAGDDAPRAVFPSIVGRPR 794465 0 - 0 329~335 TIAPPER
11976982 11976982 0 31~4l AVEPSIVGRPR 15156954 1515.695 1 0 360~372 QEYDESGPSIVHR
35297558 35297557 2 31~63  AVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSK T — b .
11705638 11705634 0 0~5 HQGVMVGMGQK
23500682 23500682 1 0~63 HQGVMVGMGQKDSYVGDEAQSK #£4 HapNHEAKBREERFIIEE
2506.1693  2506.1692 2 42~64 HQGVMVGMGQKDSYVGDEAQSKR Table 4  Information about peptide sequence of A. sinensis f-actin
13536161 1353616 1 53~64 DSYVGDEAQSKR JRBAE 2 TR KA BB
199580 79582 1 64~T0 RGILTLK T e i LA
15147419 15147418 0 87~97 IWHHTFYNELR 1197515 1157515 0 DSYVGDEAQSK
1955.0364 19550365 0 98~115 VAPEEHPTLLTEAPLNPK 13536161 13536163 1 DSYVGDEAQSKR
22962175 22962176 1 98~118 VAPEEHPTLLTEAPLNPKANR 799.528 0 7995280 1 RGILTLK
31815866 31815866 0 150~179  TTGIVLDAGDGVTHNVPVYEGYALPHAIMR 15147419 15147418 0 IWHHTFYNELR
16388287 16388285 1 180~193 LDLAGRDLTDYLMK
1622.833 8 1622.833 8 1 LDLAGRDLTDYLMK
9974790 9974789 0 186~193 DLTDYLMK
1195404 119541 0 199~208 GYSFVITAER 9974190 9974192 0 DLTDYLMK
16268366 16268362 1 199~212 GYSFVTTAEREIVR 11315197 11315196 0 GYSFTTTAER
11286503 11286504 2 209~217 EIVRDIKEK 871.5127 871.5129 1 EIVRDIK
1789.8846  1789.884 5 0 241~256 SYELPDGQVITIGNER 1128.650 3 1128.650 3 2 EIVRDIKEK
20930542 2090834 1 AI~DS8 SYELPDGQVITIGNERFR 25650615 2565.1608 0 LCYVALDFEQEMATAASSSSLEK
23550529 23551526 1 293~314 KDLYANNVLSGGTTMYPGIADR
1789.884 6 1789.885 4 0 SYELPDGQVITIGNER
22070579 22270578 0 294~314 DLYANNVLSGGTTMYPGIADR
1606111 1160611 0 38~a8 EITALAPSTMK 2093.0542 2093.054 1 1 SYELPDGQVITIGNERFR
1477851 14177848 1 318~330 EITALAPSTMKIK 22300576 22300574 0 DLYANTVLSGGTTMYPGIADR
21942395 21942397 2 318~337 EITALAPSTMKIKITAPPER
1163739 11637392 2 329~338 IKITAPPERK 32 ~4TT 40, ANESRIERNLE)E [ L 1S
944650 794465 1 0 331~337 TIAPPER AL g I
fRE FEA A RMKBERERZS . KBRERZN
14997005 14997006 0 362~374 QEYDEAGPSIVHR L - o i R g 4
16277954 16277954 1 362~375 QEYDEAGPSIVHRK NN E L B S TR 29 AMIRBL, SRk

®3  SBEELNIEOKBREERFIIER

Table3  Information about peptide sequence of 7. ovarus f-actin

BRBEART 2 T kil HAER

TE  WWE  WWRS ROINE BipAL
1806.8128 1806.8117 0 2~18 EDEIAALVVDNGSGMCK
9754410 975441 1 0 19~28 AGFAGDDAPR
2155.1287 2155.1287 1 19~39 AGFAGDDAPRAVFPSIVGRPR
1197.698 2 1197.698 3 0 29~39 AVFPSIVGRPR
1202.553 6 1202.553 6 0 40~50 HQGVMVGMGQK
2382058 2382058 1 40~61 HQGVMVGMGQKDSYVGDEAQSK
2538.159 1 2538.159 2 40~62 HQGVMVGMGQKDSYVGDEAQSKR
1353.6161 1353.616 4 1 51~62 DSYVGDEAQSKR
799.528 0 799.5279 1 62~68 RGILTLK
1514.7419 15147419 0 85~95 IWHHTFYNELR

Rl 2024 DMIRBL AORHMERRBL T3 MR 2k 113
kB, 3 Pt MLz B A BT 2 B B Bcb A 2
CEILINEE

HIRS A, SRt F it le- NI E E . Ei560 8-z
AT - LB H A R 0K T A AN R R ) 22 R
kBt 555502 i LBl B TR SO A B, AR
Wlo-NahE H10 2R RE,  eiffmp-lahsk a5 4
ZES KB, 631 -WLBh B B R )5 5 € 2 10k BOECR i
A T3 AN ERREBL NG AR A e, EE
ik UL RC 263 0 UL h B VR AR IR 2781, X3 AN IKBUE
HEEIER AP Y AL B TCIE A, B 6T R B B R
SRALARABT I, A RE R DHRRIE.



X8 ey ST

il =

2021, Vol.42, No.18 275

x5 B4, SBEENRAIEIEAKIEICENZERE
Table 5  Difference in fingerprints of actin peptides in S. chuatsi,

T. ovatus and A. sinensis

bS] 55802 A Lah & ARG R 2R

AVFPSIVGRPRHQGVMVGMGQKDSYVGDEAQSK
VAPEEHPTLLTEAPLNPK
VAPEEHPTLLTEAPLNPKANR
TTGIVLDAGDGVTHNVPVYEGYALPHAIMR
GYSFVTTAER
GYSFVTTAEREIVR
KDLYANNVLSGGTTMYPGIADR
DLYANNVLSGGTTMYPGIADR
QEYDEAGPSIVHR
QEYDEAGPSIVHRK

EDEIAALVVDNGSGMCK
AGFAGDDAPR
VAPEEHPVLLTEAPLNPK
MQKEITALAPSTMK
QEYDESGPSIVHR

DSYVGDEAQSK
EIVRDIK
LCYVALDFEQEMATAASSSSLEK

B BRIz EA

SHEfp-EEA

itaplzhEA
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Table 6  Comparison of amino acid sequences of S. chuatsi, T. ovatus and

A. sinensis actin
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