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PRI I3 0 8T IO S0 e, 1 — 53R P ot 80T S (HL 0 ) 7553 200 L 4804 7 SRS 80 6 30 T s 499 o 40 L Py 356
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IR 2 G Bt Ak S BUE MR SR I UTURUE OB G IR , AS SO H BT /R 2% U K95 1 s BRE AR L 18
S AR I M o P 45 4 S B, IR I AR 2 SRE RN 5 Ao I A SRR, DL 2 K o AR B Ak TR B 1Y)
T 5 K J AR AR 8 i A A% IR 2 11 Cox-LDIL) 25 VI G, 10 JULAH L 1) S A48 403 o o 170 70 3 oy
KB EEIAN " ST RN Z R h O E L, LR HUHIRETE OO SRR Rl
U T AR
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AR 6L ST 65 1) 71 2, i SRR e AT ] JRS RE A (RIS BB A B Bk 2 D, SR 55 RGEPEAL T
Wi 52 s 3 28 40 1 A R €2 T A, 2 30 L1 B T A 33D ) s R T A ik 2 200 i R 2 25 A
BN AU AR 7R Y] R R AT e J R AR N B # Ik P4 B2 A4 B (CHU VEC) A8 AR ALY, PT fE 5 eles 4 i
WaHE B TP AR R P R IS N R AR K R T R B NO I e SR, X RIS I AR BT i B
1R 2R G BT LR 80 o A S D RB IS ARSS &, 55— T2 X5 5 300 B R 42 (R DA TEU O AR T
JI52 308 3] o A28 R AL AR I O AN TR WA
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Ho0175 5 1 S8 A N SEASEARY | 25 BE B] 3 A0 S AR RIS , A 0 X6 200 B P 905 1 S (ROS ) 7K, DA S SR Ak
L (SOD) i A Ak U (CAT) AV Bk H K S Ak Pl (GPX) 25 A bt SR BTG PR 52 . 76 BLSE Rl
B R A 2 BRSO T A R An AR S R 1 B KR IR SR R ARG B(BLVRB) |
2T 35 33 o 55 S B AR 1 LA S NF-xB {5 530 165 S 7 21 40 - I8 o7 -3 % R 06 A 42 I 245 v R/ AL, AT
R G 7 P I TE 2% i B A P B 280 S R R . ARG B el i e e iR S B AR (T A2 4
LA 2 T B 25, SR BT IS B R A 52 55 0 e 2 SR Pl oA 7 P B (AL 2 Ak A 5 S B
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1.1 {E8FnitF

TSQ Altis 7YY AH €253 - — 7 PUAR AT T 556 A (FEBR K HE R B 24 7)) 5 UltiMate 3000 P 43 25 74
JCAR SR A3 (UHPLC, F2 2R G /R BHE 24 7)) 5 Q-Exactive HF-X B FiE L (LC-MS , FEER K H R BHE 24
) 5 XS205 AU HL - (Bt Mg - FE F 220 1) 5 CPA225D RI43 B K- (T8 R $E L2 F3T A 7)) s TKA ATl
TR A AL (PR 3R A R s KQ-500DE 7 7 I $ B ( F Ik B Bk 2= AU A BRA 7] ) 5 3-18KS A 5
T VA R B0 ML (R G R 3 B B AT /N 1) Vortex-Genie 2 7 I8 g VR 4 #5 (32 [ Scientific Industries 23
F] ) ; DK-8D AUE /K v 1 (1 vl —TE R AL 85 PR H] ) s Milli-Q Advantage A 10 B8 47K R 48 (L igE4)
Bl A BRA ) s THZ-82 A B VA IR PR35 i (R FESEAS AT S B0 i1 ) 5 B0 0 4 (R AR AR X
A3F R 1. 0x10°, 32 FE % B F] ) s HRS50- 1T A2 A4 92 A0 (35 I3 IR AW 7 A BN A ) s TD4 ALK
HELOHLC RIS RES DAL A BRA 7 ) s BB150 B — S AL Bk 1% 5548 (TR B KR BHE A ] ) 5 Ts2-FL
T3] B 5 B S (2 BRI ES A BR A 7)) s Infinite® 200 PRO % £ W BE BRI (Bt TECAN 24 H] ) .
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BT R oy (k5 : 20240802 ) Z= BT BT i e 03 A7 B 23 W AR AL 5 B 2 11 il O 910 3B 46) 1) 1 52 1] Promega /A 7 5
NG (BT 9) K R (BT 20O W 1 1165 22 se MR A= AR B0 A BR 2 ) 5 ik R S (L9 2) W) 1 [ 24 4
A AT BRA ] 5 =S R (3 A 2) K PR (3B 46) W 11 BT T 370 (7 ) A BIR 28 ) 5 B e xof i 2
A I AE A AR BR A A, 24 (b [ 24 80) 2015 AE RUERFE s Dulbecco 2 B 1Y Eagle 5572 5 (DMEM,
4.5 o/LARINE) R R -HEE R (10000 U/mL) (R (0. 25% ) FlfiG 4= 1liLiE (FBS, 100%) 1 H 35 [ Gibeo
I8 F) S WERRER 2% v (PBS, 0. 01 mol/L) W 1 At 5035 04 i AE Wy R A BRA 7l s A= BB (VE, 98% ) Filid A ik
A(H,0,,33%) 20 T MAL 2385 5 Cell Counting Kit-8( CCK-8 )i 71 FlIY M /1AL 2.4 (AO/EB) W #¢
Y R G A RSO R A= P58 AR A PR 7] ROS 1 P AR a0 &0 A L1 38 = KA+
AR AR A7 BRZA F] 5 SOD \CAT F1 GPX 3 65 3 W 1 R st @ A= TR SE r . 7k AR Ak N EC R 2T 4k 4
Jitl 2 (HSF) W F 38 & 0 AR B AR ey A FRA .
1.2 XBWHE
1.2.1 PAIBSAMSFAERL (3P IR 4 RAEFRE ) 547
1.2.1.1 #HFmaE

T8 mg ¥ ¥ BHT JEE 93 AR T I ) A8 5 28 2 mL, RN I A SRR 30% — S SR, IR 1R A G F
4 CHEE 20 min,  FlJE BARE L T 7000xg B 2500 5 min J5 7525 bW 5 DTE #8202 mL 7K P9 A 06 4%
2B LI LIS . BEJS A 10~20 mL 19 (J5T 5t 53550 B IR SV 1 W, 208 75 A B L 50 i ik, 15
ST P2 BOR o AR Z 0. 22 pm JEIET VRS L B 400 pL I8 5 40 pL B8 IR (1 mg/mL) 1R
G, 37 CHEBEEAE 16 ho  [FIEE, K B e % HE e A [ 7 A 2L, I O ) o VR K 0. 25~2. 0 mg/mL
(AR AE T AR T[] 25 A
1.2.1.2 LC-MS/MS & #f

] Waters ACQUITY UPLC BEH C 345 (50 mmx2. 1 mm, 1.7 m), L5 0. 19% B2 A4 7K 5 W Y
AFFIE 0. 1% H R B LG WA BAH A sh AR, 383 0. 3 mL/min, #1630 'Co BABEVRMERE 7 1
0~1. 0 min 445 5% B ; 1. 0~4. 5 min &P TH 2 30% BH; 5. 6~6. 6 min J+ £ 95% B AH; 6. 7 min K& &
5% BAHIFF-A % 8. 0 min, #FFERES Lo ik o0 A 76 H 5 55 1F 25 X (ESTH) T, 2R I 22 1 i W
(MRM) BEATHIH . B FIRS RS . WE%5 /iR 3500 V, 85 YR IR EE 300 'C. WA s 14 E e
FXF591. 8/910. S(REfERETE 22 V) , & MBS FXF 591. 8/556. 3 (Rl ER 22 eV ) o
1213 TES5EMH

TFNM VIARUETE IR B R AL bR, E B B T X (591, 8/910. 5) By U T R A A A s 22 il A o4 1l
22, I E A AR AT S R

AN URERRAE KA S W R AR A5 - AR BRI TR) S AR 0 O 25 AN T +2. 5% , H B F
JE bR X i 22 5 RILE B v o R ot v B R e )0 S 6l RS AR AR A R mI K HiE (DB37/T
4010-2020) 47 (4545 : BJ-20250507187) . i PR 0. 02 mg/mL, fInbr M1 0% 95. 0%~107. 9%,
b P AL TR AR R AR AE R 22 (RSD) 23 511<<15% F1<<20% .
1.2.2 FEKHMEARAREESH
1.2.2.1 HmaE

A B T R AR e (S1) HERRFR I 50 mg BT #3857 19% ik IR S B2 175 W0KT Bl JSe Aoy 3647 8 P 15 i, I
ERESmL, B ERER 1.0 mL, 13 0. 22 pm JEEE RS 2 1 B 200 L Y8 2 2 mL 8 U8 250045 U8 I A
w0 778 15000 Y5O HILTE 4 °CR00 10 min, BEJS AR T2 T8

B A8 T AR 3 (S2) I RE AR SO meg BTEEHY A 5 mL AR 19 B R S B MV i . WS LT
1. O mL 5 A 1) BT JE 8 V0 FH 0. 22 pum 8BS 98, RS 25 L I 200 L I8V 28 2 mL 68 U8 500 A B A A v
IR AR B W (1 mg/mL) 20 uL, IR %), 37 “CHE IR BEAR 16 h, {1 FH 2.0 71 R 15000xg (9 B0 HL, 4 “CE L
10 min, W4 T )2 I8
1222 REER

W R ST S2 Buyfise A B ft ¥4 R g, I 5 3K 2 B A 30 wL i s A A (IRFR 3 8002% 20 L 1R
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BUrE80. 1% IR ) SR, B 5 78 20000xg 250 77 F B0 10 min J& , B35 A EALINA
1.2.2.3 &HEMRE S

#‘ABFAF R UltiMate 3000 UHPLC #4743 55 A i B 5848 trap HEEAT B 4R S 03RS 2E A 2
CI8 43T HE (350 mmx150 pm, 1. 8 pm) 535 . JislitHA : AFH(2% LNE+0. 1% H i) 5 BAH(98% L NiE+0. 1%
HR) . FARVEDIRE 733 1 0B R IEAT  HE IR B E O 25 °C, i oA 500 nL/min, #EFE R 5 pl.

F1 BBEEBEBAL L

Table 1 ~ Gradient elution component ratio

Time/min A(0. 2% acetonitrile-0. 1% formic acid )/% B(98% acetonitrile-0. 1% formic acid)/%
0 95 5
2 95 5
43 75 25
47 65 35
49 20 80
51 20 80
60 95 5

R LRAEBIRRIURE DDA B N a7, CHSHEE T B FIHEBERN1.9kV; —
A (mlz 350~1500) 73 FEA B R 600005 —Z T E 4R m/z [57E 4y 1005 43984 15000, —ZLiERM
FEBS 08 08 2 g« BT 2+ 51 6+, W5 3B 2 10000 FY 38 3 HEAE AT 30 O REES 1. B TR
HCD, ## [ B F1E Orbitrap ARG . ZhASHEER 30 s AGCTHE N : —Z3x10°, ¢ 1x10°,

1.2.3 FEHEDEENE
1.2.3.1 PIERER AR H &

H5 5 g BTBAHA T 10 mLABZIAKH 6 0. 22 pm BERELUEFRTE , HK 500 me/m LB R, %5 o
1.2.3.2 {HpEEM

b FHEEE A HSF 4L, ]85 B SR A0 BBV, LAREFL 1< 10 4 I 1 28 B 4 b 28 96 FL bR . Bl
B FRHRE T 37 °C 5% COMISEFRAE TP IR 24 h, B 40 M 70 43 WG BE I SE 3 A B 3. S5 0 L A8
SEA IR (B A 10% I ) 185 i AS [F] Ve B 1% o] e B V5 VP08 24 b RSBRBEFRIL)S , FH PBS T Uk
1~2%, [ LI CCK-8 VAR, B T 37 “CHNMIGFRAti b AR e & | he SR, Mot FH A ARG DN 45
FLTE 450 nm (OEEEE (ODfE) o
1.2.3.3 ZHAEIETE

W TR AF (0 HSF 442 R 1 24 fLAR b W 5 (AR AN i . SRS R AL 8 e R R (IR Ry
£ 2% 135 ) BL ] 0. 15625.,0. 625 F12. 5 mg/mL BT Ry 75 14, 45 1 FH 58 4 455 % JE 055 57 1% 20 LA Sy Xof B
FEXGSRAR HOCE 1 .35 dJ5 , 64T CCKS8 il AT AO/EB Yt
1.2.34 TR

AR R HSF AR T 24 F LA, FRANIEIA R 100% L5 5 , ] 1000 pL S Ak T H AR,
JEH PBSIH VAN MR Fr , P 56 3597 55 (2% 103 ) BC il 0. 15625.0. 625 F12. 5 mg/mL Bl SRy A 55 32 41
Jitd 24 F148 b, 8K J5 i 1 5] B 5O BB 10 S FLAR N IR AN [RIBs TE] S i RS s AR A T A KR SE B
PEREFRIE TR 2% FBS REFREL , DARRATE L35 X6 20 32 A% 1015 S5 00380, DT S A S e DAt BT Je ) FH

Transwell 12 2 5 3 BEAS[R] M B 8 ] Jig 75 s I 2 24 FLARCH , F59FF Transwell /NZ A 24 fLACH
WO/ N G RN SR 3 22 RN AEAE L, AR5 PR A M A /NS N I E 24 hs o BUE Transwell /NE iff
FHAR BR300 /N2 DN 100 3 TR 40 L2 B , PBS YR 14 3 YK, SR 5 1 FH 4% (5 2 43 %50 22 5% R X6 4 i 2B 47
30 min [& 5 , 4K 177 DS i S AL 0 15 mine B , 76 S AUBE T WSS AIHAHE 1R 22 4 1) RS, SR 54/
FEEA 30% VKSR PR, I i 570 nm AR A OD ™,

1.2.4  BaJRsE 9y 3o 4 R SR 4K 2 38 4D 52 i)
R T 25 TR BT (AT AR TR 1 K HSF 4 i H2 T 24 1 6 FLAR P 35 5% = 40 24 h W BE f
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A3 S B A A ] e 5 o] e 3 1Y) DMEEM 56 42 35 5% 2k, L VE VRS FIPEXT B, PR & 24 h e Bl JS A
400 pmol/L H,O, FIFLANMI 2 he 24 FLAR H I A £ 19 DCFH-DA [z L 35 Wk 6 5 30 min, P51 {5 &
PN BB AE 24 FLAR T AT AN MRS AN B . RIS WA 6 FLAR P Y 40 A, AR AR R B 1A N
SOD .CAT Fl GPX e A A i () 3 12
1.2.5 Sit=aHh

20 o3 T AL AT 2 4 PSR R BL R b 4 Tmage JRUFSE M BRARR: BITE T, T A 52 56 1
SEEEPIW(n=3), K GraphPad Prism 9. 03K HEATEL M1, I ELBECR FH ¢ K 56, — 2 [A] Hh 43
KB 27 220001, P<0. 05 Fn E F B A G i X
2 #REE
2.1 PUBSHMFAERK (3P R4S RIEFRED)

T3 LC-MS/MS X it 7 B SRR R (P e S P b i ) i 7 M 5 e s o . R e 35 Pl 4] 1
FEs  EVERS T4 (591, 8/556. 3) 5 S B T-XF (591. 8/910. 5) ZEA FE INF6] 4. 26 min &b X552 3 i 2 Wi )7,

HE 7 A G (DB37/T 4010-2020 YR K (D4 B I 18] i 25 <<+2. 5% , RS 85 1 B Ml 25 <<+20%) ,
BATERE il BT B B TR . R T AMRIE AR £, fe T35 ARl rR BT 25 5 39. 3% .

1.4

12F

2 o
o o o
T T

10°° Intensity
S = N W kA N I 0 O
10°°-Intensity

S L2
[ERES
T T

12345678910 1 2 3 4 5 6 7 8 9 10
Time/min Time/min

=
=)

(=]
(=]

P T At B AT R R P S P 7 (A) 5 i 1 (B) (i 4]
Fig. 1 Chromatograms of qualitative (A) and quantitative ions (B) of the donkey-source characteristic peptide

component in the sample

2.2 MEKMEARAKREEDH
2.2.1 LC-MS/MS & #f

K HI DDA 5, % ST RS2 Bl by A it (o FH 15 49 B3R BT 004 7 2 1 B4 i 4, 159 31 2 Ik Beg 41
TR 2) 5 A UNIPROT i e v, A7 S 5/ 5 28 11 o 450 e i e 48, S 1 A5 3135 141 45074 5K, 38
IR 58 S T, VE BB A i Bl 2 4 5K, RS B 8 11 84(KRT84) , 1 /1M IkBt MAAVGPHPIR.,
S2 AT B 1 5] 44160 7K , %7 D RC S 1) 15 B 45t 2 3821 5K, b 1] 35N 1, 44 M IKBL(F£2) . S2
W e WP AL EE T R AR AR 3 R R 1 2 RS S ER R I RE S I B 1 2 FP S100 2B 1 2 FULER B 1
3FPIF FRARZEAG AR LA 16 FPOLA DI RE AR 1. 3B 4E 8 /AT RE T H AR AT B 5 44 v Ay P s/ S 5 A 1
FEAN RV S E XA T b 8 = 20 HE 38 LC-MS/MS B A Bl fise £ 14 i 20 1) R Ge bk o
B AL HE S5 H 2R 1 e 0 2 R DGR I e N 2 R D RR AR L B S p 2 o BT e
ZRhrh R AR H (A E M 15.39.85 %) R A (FL 0 T RAVIB ) . X g5 8 Y
A RCRT FE F) S B B 53, FEREE A 7 ) FT i 3 o et b S B [ R RN AR D TE PR R B , 2 5 A 2UB S Tt
SIS BT AR 5T 2 AR I M T 2 SR e Bk R A M B B B, AR RN R T A
BRI S LY A MG B o3 MRMA R GEAROCER 11, s BT e B G e R (9% 0. TRl g — 20
RIBTIE & A F 5 PR RGO SR 1, A0 FE T 4E 45 8 1 0 1E 0 3T B AN HE 8405 B P R R DR 4
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PR R E 2 B 05 , 25 R 2 3R /R 21 3R SR AR I 3 6 44 XU Bt S A A I 4 3R 08 g B
(BLVRB) , L K BA i S AL W B AE 16 P ) I 2T 8 7 o 55, I 6 28 1 L [R]85 S A 9 1 <4
2%, n] 3 a iR )V T 5 240 M ) e AL DAL RE ) o X B 2R R I R BN DGR S T Bl i/ 52 2 2R
FUSUZE R GEAAN, SO BB 2, D BRI 2 - 240 0 -2l i A RS i T sk . e
SIEDT R S A HERE , O e S R o0 B (] 738 R S B UE T FE 45 W 107 1)

2.5%10%
A B
1.5X]01(i_
2.0x10"
1.25x10'"
2 1.0x10%" g 1.5x10'
g , g
H Ll E Lox100
5.0x10°
2 5%10° 5.0x10°
0.00 0.00
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time/min Time/min

P2 7] o] i A it e CRERS 231 iR 1. 0x10%) B AT A ity 9 S 285 3 12T C AL ) RS BT o] 52 ol At s ARG 1 o
i 1.0x10") R LUF R S B T A (B)
Fig. 2 Total ion current chromatogram of unenzymatically hydrolyzed dong-E Asini corii colla (A) and total ion current

chromatogram of enzymatically hydrolyzed dong-E Asini corii colla (B) (M,<1x10")

#2 S2UEMME A TR

Table 2 Analysis results of protein components identified in S2

Number of Peptide Peptide relative
Pathway 1D Proteins Peptide sequence
peptide segments matching map molecular mass
P01959 Hemoglobin subunit alpha 1 1 15192.9 FLSTVSTVLTSK
P35747 Albumin 1 1 68 536.2 TVFDQFTPLVEEPK
Heat shock protein B family member 6 HEERPDEHGYIAR;
AOA3Q2HPI8 2 2 16 996. 8
(HSPB6) VVGEHVEVHAR
AOA3Q2IC86  EF-hand domain-containing protein 2 2 188977. 1 EFGDVLR; QYLEEEEQLQR
AOA8C4KTBS Protein S100 1 1 11305.5 TEAEASVIGIIELFHK
AOA8C4KUIS Protein S100 2 2 11734.7 ALDVMVSTFHK ; ELPSFLGK
AOA8C4KW94 Desmoplakin 1 1 98 434.9 VMGNQVFPEVTR
AOA8C4L337 Keratin 39 2 2 55591.6 ADLEAQLQSLK; YEAEVSLR
Immunoglobulin-like domain-
AOA8C41453 o . 1 1 42567.6 EPQVYVLAPHPDELSK
containing protein
AOA8C4L8MO Tropomyosin 1 1 1 40872.8 SIDDLEDELYAQK
DYDSLAQPSFFDR;
AOABC4LCA2 Collagen type VI alpha 2 chain 2 2 107 325.2
EKDYDSLAQPSFFDR
AOA8CA4LF88 BPI fold containing family A member 2 1 1 26 938. 4 ASLELQTDVR
AOA8C4LHC7 Keratin, type | cytoskeletal 14 1 1 52 113.7 VVSTHEQVLR
AOABC4LKF1 Keratin, type | cytoskeletal 17 1 1 48 016.9 TIVEEVQDGR
RYEEEVSLR; WQLYQNR;
AOA8C4LSES IF rod domain-containing protein 3 3 53274.3
YEEEVSLR
KSDLEANVEALVEESSFLK ;
AOA8C4LSH3 Keratin 85 3 3 60475.0  LEAAVAEAEQQGEAALTDAR;
SDLEANVEALVEESSFLK
AOA8C4LSI1 Keratin 84 1 1 62 358.4 MAAVGPHPIR
AOA8C4M581 Myosin-2 1 1 222 648. 8 TLALLFSGAQTADAEAGGGVK

Continued on the next page
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Continued from previous page

Number of Peptide Peptide relative
Pathway ID Proteins Peptide sequence
peptide segments matching map molecular mass
AOA8C4MCM7 Desmocollin 4 1 1 113 727.6 [ISQEPAGAPMFILNR
AOA8C4PFM4 Globin domain-containing protein 1 1 16 182.3 FFDSFGDLSNPAAVMGNPK
AOA8C4PJ20 Keratin 15 1 1 49 402. 4 LAGIGTGEVSLGGGSGGK
AOABCAPTTS Binding immunoglobulin Protein 1 1 72 164.4 FEELNMDLFR
AOA9LOJ7I9 Collagen type VI alpha 1 chain 1 1 108 945. 3 VPSYQELLDGVFYQSVSR
AOA9LORZQ4 Collagen type I alpha 2 chain 1 1 116 870.2 MGLMGPR
AOA9LOTQW9 IF rod domain-containing protein 1 1 59937.5 LEAAVSQAEQQGEAALSDAK
F6X6A6 Peptidyl-prolyl cis-trans isomerase 1 1 17 855.7 VNPTVFFDIAVDGEPLGR
AOA9LOJCKS IF rod domain-containing protein 1 1 53832.2 LEVAVSQAEQQGEAALSDAK
AOA8C4L2C5  Small ribosomal subunit protein eS28 1 1 7818. 1 EGDVLTLLESER
Serine protease inhibitor domain-
F7CYP1 1 1 46 822. 1 GTEAAGATIVEAIR
conlaining protein
Immunoglobulin-like domain-
AOA3Q212H1 o ) 1 1 10624.0 PGGPPVTVIYK
containing protein
AOA8C4MBM1 Vasodilator-stimulated phosphoprotein 1 1 40502.3 EEIIEAFVQELR
Q6X9Z5 Large ribosomal subunit protein P2 1 1 11 696. 8 NIEDVIAQGIGK
AO0A3Q2KYZ9 Keratin-associated protein 7-1 1 1 9125.1 PWGSGSGFGYSTY
AOA9LOJDB8 Biliverdin reductase B 1 1 21957.3 TALFGATGR
AOABC4L4KO0 SH3 domain-containing protein 1 1 321 654.4 LLAPLEIAK

2.2.2 EARBREREXRMIL (Gene ontology, GO) 73 K& RS H

GO J&— [l BRbm AL Y 5L DR T RE 7328 R G , 30 12 1 07 125 68 Bl FS oy B e ity (S2) AT 70 Sl il ik i K]
13 F I E (Molecular function) i ifg 2H A% ( Cellular component) F1Z: 5 i) 4= 9 12k #2 ( Biological process) o
F 181 3 TR0 AR AT 231 D RE A , B JRE rhpR AT 4l 5 A P ARG AR BB 25 A O 2 1 R 6T L S5 B TIREER ik 214,
5RO IEIEAT 174> Al i E R AR AR S b S AR M 2 2 AR G A 1 o 2 ARy 4
JH T2 A A O RS 25 AR AR WA R EAT 0 A, Bl RS £ 1 e A0 i P B A B Bl R
AL FETE ER , 75 40 A R A AR Wi AR R B S VRO 0 S 21 A6 gD o B R B EAT AR TS T R
T EECH 3,6 R SON R O 14, 85 KOR R B B R 8O 10, 5 R DG B B 4,9
KA N3G A N A B AE TR A RO 2 558 . BT GO X AR B B i il A A it 1 43 B 2R WY, LA 7R 43 1 2
AE 200 M 2 RSO A i R T T 2 I T R B A AR . Sk AR s 1 AR AT ] e v A A TR R AR M S A AR
FE TS G TRE LA N 25 20 M il A= B S A0 8 42 25 0y T BAT E AR H, SR AR T 2R BT ] J5E 1) A= 4
FINRONE BSR4 TSGR RY 8 2 W5 2 S
2.2.3 EEREZEMEREIREA(KOG) T EERSH

KOG $t4f R /2 T iz i FH A 28 DB RE T H o ASHIF 0 a dek e o] JGg g A 0 o v S 38 1) 28 1 B
H 5 KOG BdJi 4T BLAST Hoxf , 4875 1T A0 &1 4 s i B4 2R . il S T HCHE RE nT Rl 70y 4 R
M TR S5 BT A5 B 52 ACETA DG RT RERAEA W . P 4 M AR 515 B 5,
o S 2 R A i B N B B AR DG R ZR 1 o LG i A A R A S S ] A 0 BN e 5 A 3 T
A REAE AT 9, BRI MM 4 1 B0 S e R o TR O SR V8O 84> (R B Ar A AL 21 I AH
X 2NN B i R VD AR D) BERAE AW B 7 T AFAE— & B DI A TR AR AL —
FECEH RE TN 1) £ U 74>, IREAR M A 1. KOG IR MR W, Bl Jie £ 11 7 40 B A% O A i il
S5 E BT I RESE ), MR S AL B AR SC T AR , Rl AA e 2 DI RE R A 4 11 EA T
LR AR
2.2.4 ZEBRKEGGHELERSH

g Y 2 TR B AR AR AR ) A b AR AR I ) B S kA A i (S2) 54T T KEGG 18 #)
BT, o 5 SR 5T B JE A 1 RO S S (AR AR L A — SE A, T 81 5 s o AR AIE KEGG 23 A , el Jie T 4 i
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2.3.1 HEFESHT

S VEAR BT Ry (ACO ) 8 A 2 A P K X 40 BTG 7 A5 i) foff P HSF X BT e A [ e J32 A6 B85 a6 7 7 24
MIEEESES, fH I 6 1T LA HY L 7E 0. 156~20 mg/mlL 114 J57 H: V¢ 5 0 ] A, 45 0 o S A0 5 R 34 18 A 2400 b
P, 240 A7 IS R I GERETE 100% LA L.
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Fig. 6 Cytotoxicity of Asini corii colla with different mass concentrations (n=3)

2.3.2 MIRRHEAPEIGIE

SR AT I A X 240 B S R ) S L I TR RS R (0. 156,0. 625 1 2. 5 mg/mL) [ BT S A5}
ANER T3NS d S ARG S B AR TR o ASTRI BT A vk B A 3 B A5 AN TA T . IR 7B RRT L A5 4 R
JIE A V5 TR A X A0 i 7 A B e, v, 45 R R AR BT e 2 H AR 0 T HSF 4R AR A3 5, H. 2. 5 mg/mlL 4 BT Ji 493
VTR AR I TE BE 1 B 0, 45 5 KIS 20 MO BE TR 2 h 220. 9%, FLURE: 0. 625 me/mL ik BE B BT Ry 4, 45 5 K It
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ANMIIGEFE R K 207, 4%, HeJE F AR 0. 156 mg/mL 047 5 K40 3658 SR =3k 197 15%., R, Bl i

B EAT RAF B2 I B RE ), IF ELBEE Bl Jis e B2 A 8 O, (2 S B ASCR R T, X B 5 7 GO 73 2845 7%
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0.01, ***P<0. 001

Fig. 7 (A) Representative live/dead staining images of cell proliferationand (B) the corresponding cell viabilityat

different concentrations of Asini corii colla (n=3). *P<0. 05, **P<0. 01, ***P<0. 001
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Fig. 8 Asini Corii Colla promotes cell migration.

(A) cell migration images and (B) quantitative cell migration

rates obtained by HSF cell scratch test (n=3). (C) representative images and (D) quantitative migration rates of

HSF cells transwell migration assay (n=3). *P<0. 05, **P<0. 01, ***P<0. 001
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Fig. 9 Inhibition of oxidative stress by Agaricus. (A) Fluorescence images of oxidative inhibition and (B) relative
fluorescence intensities of HSF cells using a reactive oxygen species (ROS) assay kit (n=3). Quantitative results of
representative antioxidant enzymes (C) superoxide dismutase image (SOD), (D) catalase (CAT) and (E) glutathione

peroxidase (GPX) (n=3). *P<0. 05, **P<0. 01, ***P<0. 001
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2.4.2 FIRRHMES AR S LB E

VR A R N 2 B0 AUk 4 R, SOD mT LA SE Ao 4 fb 68 U T 85 7 1 Pl ik i) Ak 2 7 DA 4t Ak
A 2 N A R E AR E AR . R ILE CAT n] DU A 2 i S A R K
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Proteomic Analysis and the Antioxidant Activity Evaluation of Asini Corii
Colla Powder Based on Liquid Chromatography-Tandem Mass
Spectrometry Technology
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Abstract Asini corii colla contains multiple bioactive proteins, endowing it with multifaceted health benefits.
This study employed liquid chromatography-tandem mass spectrometry (LC-MS/MS) to systematically identify

and analyze the protein composition of Asini corii colla powder, identifying various functional proteins including
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multiple intermediate filament proteins, collagens, immunomodulatory proteins, and antioxidant-related
proteins. Further evaluation of Asini corii colla powder’s cytotoxicity , proliferation, and migration effects was
conducted using human dermal fibroblasts (HSF). Results indicated no significant cytotoxicity within the
tested concentration range (0. 156~20 mg/mL ), while promoting HSF proliferation and migration, suggesting
preliminary potential for Asini corii colla powder in skin repair applications. To investigate the antioxidant
stress activity of Asini corii colla, this study further employed a hydrogen peroxide (H20>) induced cellular
oxidative stress model to evaluate the effects of Asini corii colla powder on intracellular reactive oxygen species
(ROS) scavenging capacity and antioxidant enzyme activity. Experiments demonstrated that pre-treatment
with Asini corii colla powder significantly suppressed H20:-induced ROS levels while enhancing intracellular
superoxide dismutase (SOD ), catalase (CAT), and glutathione peroxidase (GSH-Px) activities. This confirms
its antioxidant effects are associated with strengthening the endogenous antioxidant defense system. Proteomics
analysis further revealed that Asini corii colla powder may regulate oxidative stress by modulating the expression
of proteins associated with the heat shock protein B family, biliverdin reductase B, hemoglobin subunit a, and
nuclear factor kB (NF-kB) signaling pathways, thereby mitigating cellular oxidative stress damage to a certain
extent. In summary, this study elucidates the protein composition of Asini corii colla and validates its role and
mechanisms in combating oxidative stress, laying a scientific foundation for expanding its applications in skin
repair and anti-aging.
Keywords Asini corii colla; Proteomics; Reactive oxygen species scavenge ; Oxidative stress
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