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Mechanism of the Effect of Protein DJ-1 on Changes in the Meat Quality of Qinchuan Cattle during Postmortem Aging

ZHANG Jing, ZHAO Wenxiu, SI Jianfang, CAO Songmin, LI Yalei*, LUO Ruiming
(School of Food Science and Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: In order to explore the effect of protein/nucleic acid deglycase DJ-1 (DJ-1) expression on the meat quality of
Qinchuan cattle during postmortem aging, the longissimus dorsi muscle of Qinchuan cattle slaughtered at 25 months of age
was aged at 4 ‘C postmortem and evaluated for meat quality, DJ-1 expression and relative levels of reaction oxygen species
(ROS) after 0, 2, 4, 6 and 8 days. The correlation between DJ-1 expression and meat quality indexes and ROS was analyzed.
Four-dimensional label-free quantitative (4D-LFQ) proteomics was deployed to analyze DJ-1 and the related differential
proteins. The results showed that with the increase in aging time, the pH decreased first and then increased, the L*, a*, shear
force, centrifugal loss and drip loss increased first and then decreased, and the »*, ROS and DJ-1 expression continued
to increase. DJ-1 expression was significantly positively correlated with centrifugal loss, L*, b* and ROS (P < 0.01) and
significantly negatively correlated with pH (P < 0.01) as well as shear force (P < 0.05), but was not significantly correlated
with a* or drip loss (P > 0.05), leading us to conclude that changes in DJ-1 expression during postmortem aging is closely
related to beef tenderness. 4D-LFQ proteomics revealed that DJ-1 and its functionally related differential proteins promoted
structural changes of beef muscle during postmortem aging by forming a homodimer, binding to kinases, ion channels and

ubiquitin proteases, and regulating the apoptosis signaling pathway through proteasomal protein decomposition, glycolysis
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and the regulation of oxidative stress response. At the same time, they caused changes in the intracellular environment
through complex biochemical reactions, which in turn affected beef quality attributes of Qinchuan cattle such as tenderness.
Keywords: Qinchuan cattle; protein DJ-1; postmortem aging; 4D-label free quantitative proteomics; meat quality
DOI:10.7506/spkx1002-6630-20231208-074
RS TS251.1

5130k 3

R, B SCTE, mMEDT, . 2 )F S JE G R R R 1 STDI- D6 AL SR AR IR R AL (D). R, 2024, 45(22):
219-228. DOI:10.7506/spkx1002-6630-20231208-074.  http://www.spkx.net.cn

ZHANG Jing, ZHAO Wenxiu, SI Jianfang, et al. Mechanism of the effect of protein DJ-1 on changes in the meat quality

kbR EL: A WEHS: 1002-6630 (2024) 22-0219-10

of Qinchuan cattle during postmortem aging[J]. Food Science, 2024, 45(22): 219-228. (in Chinese with English abstract)

DOI:10.7506/spkx1002-6630-20231208-074.  http://www.spkx.net.cn

B e 52 TRCIL 5 BELIT 1 L PR 20 23 5 0 35 A 45 ) 1k
2, UM P W2 ORI ) Re AR, LA
i I SRR VA N R R e e -l S o /| i L e L Y
kb2 S 8E M4 (reaction oxygen species, ROS) 7
MY, HROS/KFHE P R G IE R g T8
JULAH 2 5 A S8 A SO T AT BB AR S AL 5L 3R G2 1) P
7. IR HPEEDI-15H (WARPARKT) HA 71
1B, EEEE. FET N TR, sk o
PIPEAAL R EE (1, AT R 2 MU AN O T 1G5
T, 70 JE RGeS A1 B X ROS 13 B R
3, MNTILE T S AL B 3075 3 1 40 B O T ke DA
FIBY . B U3 BADI- 1R 4 Ay S e DA S5 AH 5% F) — ol A= A
B, AT A RS USRI SO . P T TR N
F# 71, Zhu Yao 5 HEWTDI- 175 A 25 b 32 Bl 1 55k
e AU A VR e i A I B A AR PR ARIR T
DRI 7 (1) R 0K B S A 1) 24 JD R A Bl ity 6 TG D3 2% 52 s WL AL
AP T RS A A, 52 MR, PicardZ"Wf 7
RIAEF G RN DI-18 [ Rk & 5 e 5
Ko KRTDI-IXNRG T, JoHZXHE R m, A FE
FREERAFEIRKZER . HATE A4 KDI- 131 78 3 2
EFRTEER S5 TR, L X A5 PRI 0T 140 5 M AL o) 65 R T o

EAMAENKNAANEER D, SE5NRAAE
R ISR BT . a2 Ry — M R AE
P HN P EAM (EARA) AR
TR, AU B E ARG, R
HAT%E 5WBREAH R E AR, Mm4D-JEFr € &
(4D-label free quantification, 4D-LFQ) & H i ZH22%%
&40 i B R DU LG B v ) REPE A8 A R R
FHAZH A AT 4 I 45 5 5 P i AR A A SG bR 88 1 DA
S AR FEA i BT B 3 T, 3008 T 5w A= A il s %
AP LN G EEE Y. BoudonZEP K HlEbr & i
P15 2H 2 F 55 2 TOL PR AR IO 05 o o R 1 2E b e
R ILDI-1 AT {E A ic PR (1% 3% 25 11 5 . Malheiros '
K HILFQ XL™EZ Mk 88 -7 B 25 11 57 41 2% 4R 78 26 1 i Sk
P (EELLEAFRE AT 54 R 2 E %

e, &5 RRUIER T HURA FAEHR AR 1 & B 5w
SN G B A AT A IR R AR R R s . S R USR A
HARHASRA R ML EARAER, KI
PR R KL M ERED, B R
By fm = 1A e AR B o, S 14 AR AE S5 0 B PR AR
HEARE. gi Bk, wRHAEARAERTESW
mi JSURH SG IR 2 L BDI- 1,

A S 16 WS T AN [ il 2T 1 1) 28 )11 A1 B KL
WA SR, BRFUDI-18RE B AR5 P i it LROSAEAL
KR, SE4D-LFQERAHEH A FEEAAL (Gene
Ontology, GO) . HUABEEDA 5 K4 H R4+ (Kyoto
Encyclopedia of Genes and Genomes, KEGG) & &4 #1Hfi
ERNEERKNEBRDI-I KX EREAS SR
WAl i IR, DA AADI-15R0A &8 40 A S o BT 28 )1 4
S JE LA CGABLEE, 5 5 A B E B (R AR

1 #e5hE

L1 MRS G

Z A UG T 7 B R R AR AR A IR A F

Tris-HCl. &Ab8Y (NaCD | 2, &V 2.8 —4h. EpE
PEREAL TR A IR AT 2,7 - R/ AR ER — 2R
LR REMERK AR AA; BCARG &
IR AEEARHE A RAE DI-LARE  RiER
AR AR AR JRE. AR = LR
A4, M CBE EEERAE AR A RG]
Al O (EigaD iR AR R AT
JiilE & EPromega/s .

1.2 [R5

EHEpHE TR 2 R R S AR AR fE
XE 2 HAKonica-MinoltaA ] ; Fikgf
Stable Micro SystemsA#l; E#EAEE O Wi
WAL I EAEE T KA R AR BIKRKE RHE

Scan Speed A Fl; WIRWFEEAL  BUMRFZRHEFAGES A R



E6oill=

2024, Vol.45, No.22 221

A B FEEHIESR/RKERA T NanoEluteilf i
WAL . times-TOF Proffi 4  f#[E Bruker/ & .
1.3 ik
1.3.1  FEARE

KRR Rk E3 k25 ALK . KFREN
600~700 kgff1Z= )1l A4 CHHFIZRZ&AT) , &AL
T3 15 8 52 Ja SERI MK BR AR BRI S KL, AR S
MR AR SRR REWT G, kI3 i iefh, B a4
BT ()T 200150 g, BRGS0 5 &
B E T4 CUKFEAT 3 5 . 48 BIR#0. 2,
4. 6. 8 A E MG AR, TN GE B I 52 (R i
SLEPEANBRE2 h, 2 EEUHON —80 CUKFI R AT, Fifa
2 SEIG I 5E .
1.3.2  pH{EIE

fdr FIAE 45 p HUH W 52 #F SpHAEL,  FH i 14 22 0
(pH 7.0) KHfEpHil e ¥ HAR KRN RFEH 5 2 7o /0 8
filr, GEBEASFESLEIES K, FrpHiHFE s JEid i Eof
RFEH
133 R

S WS VRIS AR S B, AT S P AR
FIBT IE (224, KA bl 280K e 4 i, S R4 T
FMK G AR (L*E) 4 (a*fE) .
W (b*ED , WRHS AW E IR .
1.3.4 B3y A

SHPRFRE I 7 IR R . K AR A
FEVIRES cm X5 cm X 6 ecm /e A4 I AIEL,  FRAEK 8 in
e PO EETEET0 CREUHIFE, #1110 minjs o7
RP#F, f3 A VAL JJZETPARE S LI AT %62.0 mm/s.
THEZ2.0 mm/s. P JGFHEAKS.0 mm/s. BIY)EE B35 mm
A IR I HLET 4 77 [ e BY V) 77, IR T6 YFAT M
&, AR HTAE.
1.3.5  JZKA R E

ST S TR IR R . K AR R
PR SS, H20 g/ A FEARIR R, BEm,, kL gl
WHhEHTREAOHB MK E, BRSNS HKE
filr, FLEASIUBCT4 CUKA A, 35 5 e 1] ) B S B
PRI T SR K4y, BRI B0 Am,, #3473 T
e, R (D TR KRR IR

KB = X 100 (D
1.3.6  EOkile

Z W H S TR E R S KR
il 2 Bk 45 4 A0 SR SR TR B, VR ULET 4k 7 1) A8 R
3emX 1 emX 1 emf/NEUR, FNT0 mL S0y FR i & FF
i Am,, 4°C. 9000 r/min-0r15 min, F _EiEWH G
KT RMAKS, FRREH D Am,, F4T3 YCPATIE,
FRAR () FEBE LR IR

. m,—m
BLL AR o= X 100 (2)

1.3.7  DIJ-1ZE KB R KROSHE

R 8 DI - 1 I 928 TR B ) s X501 e 0 e LR IA o
SRR T IR, IREROSH B &
W5 . LA ES5PAT I E 3 RIE RSP I1E
13.8  4D-LFQ#E HAHF#H A FEDI-1 LA 2 7 i H

SRR BUE AR . R R AR . A
WIS 24T, TRIE R (R DI-1 KA K E SR A, F
FH Uniprot¥ i J22 % 7€ 3+ 73 #1 5 DI- 1 T REVEA DR 1 22 57 R
M, FHDAVID 6.8%44 (https://david.nciferf.gov/) X 7%
S H#HTGOTh AR B 7 MKEGGIE % & 5 707
14 HELE 55

BT A seie 45 I Ui £ s AGRoR, 18 I SPSSH {4
HAT ANOVAFIFH OGS o0 B, e B 1) 22 57 5
(P<0.05, #R% 0%, P<0.0l, ZREEE , FH
Origin 20238 HE &

2 ZREH

2.1 FB)ASE G G R P A TR AR
2.1.1  pH{EMAEL,

pHAE A8 S L TR it 57 J5 PR R RE R, A 4 5 PRt S 1)
KRR —, BEHEEWE . FKPE. RS2 IR
e SR EITR, S EVIH0~4 d% )14 fpH
{H T E AR (P<0.05) , Xu[RgR&E N /LAY
TCENERE AR = A FLIR,  FLLER R ATP [ K fift U437 A= i
B, S HpHE 2 HIRE FRFERER . Bid ds
pHE A Z2 H T, NIARARS diy, pHAE T+
£5.8040.02. X2 T AR pHE LRI RE, Ca™"
NN = 3 IR SR o =T T S5 e =
e\ FIEER A RS R AR R, I REpHAE T
Y, el U X IR T R 27 5 A P TR 5 R
FoR R, FEA T KL pHAE Bl 2R 8] Y 2E K 5 301
SRR BRI, ARG RS H 2

BRI []/d
NGERARFFRZEREE (P<0.05 o FF.
1 RIVESE Rk 2ad B pHAE AL
Fig. 1  Changes in pH of beef muscle of Qinchuan cattle during

postmortem aging



222 2024, Vol.45, No.22

E6miltl Z

212 HWEnAEL

AL £ 35 A NATTPEAN e B A o o i B R i A
ol ) W 6 PR T 2R A B . R ARG A T B A
MerdEE., AEMaEn kmeas a3 s m
X S A R AL B . — AA N, RIIIL* A R
. a* M. b*EMfE, WEBEY. o B 2R
Mo B E B AR bR, LYMERRY MR AR EE, |
RIFTHD, EJ50~8 dNL* Fla*{H #8250 T & Ja AR
E@H (P<0.05) , XARNLHMES AR KS &E
AR, AT A A A T S SR B VT A e S K
MEAEA AN LY IE R K (41.17£0.35) « BFALAHE
BRI AN A HIEFERD, R T A WLAL & A B A R,
I3 T3 THT 28 R0 AA P WA FH 72 2 IFIN ADH B 58 T LA Hridk
JEEE S /120, R btka* E K. BEE AR R K
R F KPR, SCLET HEE k5, b P 5
AW, LA SR, oME FHRERTRENLEAMN
2, HaaAANaE Al RE, 55588
RS AR R B A E . X —2
e B 5 R AP 52 I RE A BT TR 58 J5 R M F 0 T 4
FAIL. ARG S, BN RKIbE 2
Frak TR AR e (P<<0.05) , XAlRERHMTHLAS
AR A M BN B R R E A, s E

S,

1 RIVESE R AR P py a4

Table1 Changes in meat color of Qinchuan cattle during
postmortem aging
JRE Al/d 0 2 4 6 8
L* 32324040° 38.504079° 41.17+035° 37.85+0.77° 37.26%0.56°
a* 23344088 26924065 31.52+£207° 27324047° 2433117
b* 5132027 6294086 11.91+0.67° 13.48+0.78" 1430058

e AT NG FRARRORZEREE (P<0.05) .

2,13 BIYIIAR L

YY) JIE VP E A R Y B R AR 2 —, HAE R
TR A S R SRR A DI R fRE
AR RS, ByY) btz Bk, wE2f R, BUIh
SIS ETHE TR ES (P<0.05) , )f50~4d,
BIUI A (126.4041.25) NFFZE (152.89£0.61) N,
4 diF BT YD 0 dok, TR BRI IO 2, LA R AR
T, TELZ G BYY) W AR, U0 B R TRk e, 5F
Ja A FE B E R = N A BT 7y, RO TR f 3 FE SE
KA R F AT e . B BZI % 0 R R A G 7E
- PURSCERT I, WU 27 4 5 1 B R AL 2 D WL 3Rk R
F 1 g 2 33 T R LT 0S4, R LR R e g ]
UL 24 P A A AH 2 5 B R P AR 22, i i B T 1) 4
K, WUABEN R A BL, #ECa™ R s B Xt Z 46 i K
BFIEIVE R, WL 2 2 W 22 s AS [R50 B WL 170 v B

BYD) JIRRAR, AT A5 21 PA) (O BE 45 B i) (E RS
TR FR) e 8 2 A5 DAY DT B P2

160 ~
150 +

90 T T

RS ] /d

2 RIS A R 5T Oy A A
Fig.2  Changes in shear force of meat from Qinchuan cattle during

postmortem aging

2,14 FARBURIARL

WK R 22 HE Sy HoJo KA s J1E R T A
Wi LR B T GRAK PR ) — AN SR S 8, AT B ALA B 1A
N ARBRERS FHRRANRE. HE3A
I, 23 VAR R K A5 O B AR BT TR I A K R TS
TRRBES (P<0.05) . )50 A IR KIREE R
(1.7140.15) %, 4 dBFikE|HEKE (5.67+£0.19) %,
8 dif N (2.33+0.17) %, X THLATE AT I
21 o SRORH AN L PR 4 6 4 B P 0 R, UL PR i R 4%
G, N K ARTEE, SEWIARFKEDT
B0, 22 11 2= 9 UL DA A A A S A e, LR 4 ¢ 1) o 3
K, HHEHKMAGRIKKES K, dHEINK> BN
M, SECRKBUREIG. 42U R KL
WFFE X RAR T T A R A I 5 e 15 1, 45 SRR
SE I BB [R5 Ok 58 B FH S R RS, AR
SRE5H—5

—

AR A]/d
B3 RNk S FEvp ik Bk

Fig.3  Changes in drop loss of meat from Qinchuan cattle during

postmortem aging

215 BRI

B0 T R B 2 1 4 AR K I AR AL O . B
BIATT 1, 23 )12 0 25 0 B R 7E 52 J5 B 0 IA) 2258 BT
JE RS (P<0.05) o XERNEE O HIERT
S R PR A S B I S K E A S BB K, 5 TS RO
(0~4 d) FIpHIA K TR E 2L & E A



E6oill=

2024, Vol 45, No.22 223

KA EACRR AR, MR MOR S EBOT AR B I, B
OBV, o diF Y (3.5940.15) % b FH54 dist
9 (9.75+0.38) %. 4pH{E T &2 ILAE [ 5 sy
W, BN KR RE 10 Ee, WU EF4ERT N SR S5
TN FEOK I MIEST LR R R R K M R 2

11+
10
9
8_

e 74

RKHRI%

3 T T T
0 2 4 6 8

A [A)/d
P4 RIS RO R b o Bk Ik

Fig. 4  Changes in centrifugal loss of meat from Qinchuan cattle during

postmortem aging
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Fig.7  Overall analysis of differential proteins in meat from Qinchuan

cattle during postmortem aging
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Table 3  Results of screening for differential proteins associated with DJ-1 expression

AT ] H HERERS EAdik FC LiES HIH LT
A0A3QIMBSS a-MEEA-1 1358 0.854%* ACINI LR
AOA3QIMIYS PR R K A 0.700 —0.732* ENO2 N
AOA3QINIUO FEM K I F2 1.529 0.870%* CUL2 LA
AOA3S5ZPB0 SLb- R 0.657 —0.754* ALDOC T
ASPK37 AT AR RS 0.699 —0.703* EPM24 T
GSE5C3 R EEA T o605 0.621 —0.967* PSMAG TH
dvs0d P00515 M (cyclic adenosine monophosphate, cAMP) HAt {25 [ IT-ocli 15 T 4 1.737 0.879%* PRKAR24 LA
PO5630 YR Ak ATP A T 36 1.819 0.834%* APTSFID iR
P18203 JORHE- Tt S PR KBS FK BP 1A 1413 0.803* FKBP14 LA
Q02366 NADHJ S B Lol 5 &1 36 1.467 0.815%* NDUFA6 L
Q2KHUS5 ADPHZHEHEK G 0.744 —0.913** MACRODI i
Q32PH8 ik & %1-A2 0.672 —0.824%* EEFIA2 i
Q58DA0 268 I AIEATPREG 5 1 k4 1343 —0.788* PSMD4 L
QSE947 HEMANERER (peroxiredoxin 1, PRDX1) 0.639 —0.880** PRDXI T
AOA3QIMSR4 L- AR AR 1.463 0.769* LDHB LA
AOA3QIMTH2 LE RS E TR E AR 1.357 0.834%* PPP3CA Fif
QO8DE9 BEMRF 2 1913 0.870%* CUL2 iR
FIMDL6 R E 0.701 —0.687* Mcu TH
FIMTI7 CutA 4y FH & Tt 52 A 1.734 0.768* CUT4 i
AOA3QIMNLI FERFHE4A 2.025 0.728* CUL44 L
Q2YDE4 RAREL Ho-67 0471 —0.967+* PSMAG T
QSE964 268 ARG KT ATPEG 15113 1.336 0.854** PSMDI3 LA
S dvs0d P00515 CAMPfRE m%mgn-aﬂﬁqv% 1.684 0.879%* PRKAR24 L
P05630 B RIEATPA AL H£0 1516 0.834%* ATPSFID Ei
PO5631 BRI RATP AT Ty 1.579 0.879%* ATPSFIC L
P33672 RARG T35 0.666 —0.744% PSMB3 TR
Q148D5 LRI RR- S AJE B ADP T 1) T A48 0.762 —0.788* SUCLA? TR
Q2HJ94 Dnal [FlJi 47 5 A2 (Dnal homolog subfamily A member 2, DNAJA2) 0.550 —0.687* DNAJA2 N
Q2HIGS5 T F35 1.509 0.768* VPS35 iR
Q2KIB0 TR O] CROK RS & A2 1.396 0.691% FAHD? Lif
Q3ZBGO B AR o TR 1395 0.681* PSMA7 i
Q58DUS AR T -3 1.520 0.668* PSMA3 Eif
A0A3QIMUS6 ELIZATPHE 1328 0.728% ATP243 LA
AOA3QIN238 BRLATRI RS ASE FERG[ADP/GDP I IR T 0.742 —0.736* SUCLG! il
A0A3QIMUU9 TEAEA T feta 1.639 0.725% ccr7 Lif
ASPK37 EA-FA R RS 1.441 —0.703* EPM24 Fifl
AOA3QIMNLI JERR K JE4A 2.025 0.728* CUL44 TR
Sdvsdd Q2YDE4 N a6 0.759 —0.967** PSMAG TH
PO7470 LRGN & R AT TAL 0.976 —0.726* COX7A1 T
P41976 BRI BB Mn) 0.805 0.870%* S0D?2 TR
QSE946 R 1 HEREDI-1 1.400 1 PARK7 LA
QSBINS JOR -t T K Pin | 0.646 —0.707* PINI TR
G3N3C9 LIMBZ 43 0.247 —0.935%* LDB3 T
Q02380 LRANADHIN SFE[Z B LA 5 & 1T 2ES 0.497 —0.889* NDUFBS TR
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Table4 GO functional enrichment analysis of differential proteins
associated with DJ-1 expression
RRID e BRI SR A FRE AR
BP
G0:0006979 AR R 4 NDUFA6. PRDXI. PARK7, SOD2
G0:0006096 il B 2 ALDOC, ENO2
GOMBI wrmmeBasmiiit 6 o oo, o
G0:0010498 B{S[ SR e 4 PSMAG6. PSMA3, PSMB3, PSMA7
GO:0042776 R KIBATPA RS % 2 ATPSFIC, ATPSFID
GO:0090141 Bukis U] 2 VPS35, MCU
Goooigs SCPRRERERIE SRAEER CUL4A, CUL2
G0:1902600 AETHEE 2 ATPSFIC, ATPSFID
GO:0050821 RARRE 3 PINI. PARK7, CCT7
G0:0032091 RERGAMHIA 2 PINI, PARK?
60:0007005 YRR 2 EPM2A, PARK?
GO:0010629 SRR R 2 EPM2A, PARK?
cC
GO:0005844 E2 43 2 EPM2A, PSMA6
GO:0043204 pliodiiil ol 4 EPM2A, ENO2, PARK7, CCT7
e . s EPM2A, PSMA6, PSMD4, CUL2,

MACRODI

GO:0019773  EHMAKLEEY. o IHEEEY 4 PSMAG, PSMA3, PSMAT, PSMB3

conms  SRBRTHCATARLAY,

ALELF (1) ATPSFIC, ATPSFID

G0:0031461 FER-Th7 BRI A 2 CUL4A, CUL2
GO:0005739 Ytk 4 SUCLGI, PARK7. SOD2, COX7Al
GO:0005759 LRI 2 PARK7, SOD2

MF
GO:0042803 Ealeome 3 3 EPM2A, FKBPIA, ACTNI
GO:0044325 BrREL S 6  TKBPIA. Qg]yl“ S}gg; LDB3.
GO:0031625 CEEOEERL A 4 CUL4A, PSMA3, PRKAR2A, CUL2
GO:0046933  Fi FHLZATPATEN, HedhE 2 ATPSFIC, ATPSFID
G0:0019900 BEss 3 PINI, LDB3. PARK7
G0:0016209 it 2 PARK7, SOD2
G0:0019899 [ty 4 CUL4A, PINI, LDB3, PARK7

243  KEGGll &£ 5Hr

XIDI-1 M % 3R AMHITKEGGHEK E £ 0, 4%
MESPR, HEZFETRETAABRML (bta00190) |
B A /B S 2 (bta00010) | BRAEE S T1 (hypoxia-
inducible factor 1, HIF-1) {55 i@ (bta04066) FIpN i
W R RN T (bta04141) %42, EALBER LR R
I 2 R A R AR AL BEIR B S W B S TR 4E R AL
M IEH AR, A NADH S RFZ FR 18 5 & T
#£5 (NADH dehydrogenase[ubiquinone]l beta subcomplex
subunit 5, NDUFB5) , w[{ERHEN I TR
WP 5 2 5 2R R A PN JEE %) I PR AT P 5 8 4 I Sl 1 3
PE. COXTALJZ 4t 3 A LI 1 &5, mI UK B 4k
iRk, PhEEIREE ERALA YD NADHAGEHIIR 3L [F
IXEh P i s . A R /BN E B KT T,
TRk SR AN MR TR R AR, JE Ik T 2R R A R
BT B B 25 A T B R AR A5 R L A E (B LR

Bi N Re RN i E 2R e, Hrh IR M A BB (lactate
dehydrogenase B, LDHB) 2 —ff ZBt{k&H, LDHB
A TR A, 2 {5 AT 2 P JE AP D 1 FH A0 Ao, 4 v FLIRR G
PE, DT 2 B % e o B A AR D 1K il WP ZERR LA pH
A EEAEHY, SpE- iR 45N (aldolase, fructose-
bisphosphate C, ALDOC) , & —FPpiEfENg, SEFES
PRl -F HIF- 1o 3 5 8 15 ALDOC ) 125 T A2 148 A % g ik
FEWL, PR AT E A Pk B o R AR AR v M S
SEL6- R AR . BERRINERIR /K & Cenolase,
ENO) 2, X e B OR <3 (0 8 B 5T e A0 2- i H ah i A
Tt IR A e AT I R 2 () 18] R L 30 A W T e R R
SRR, han s R SR YR SRl HIF-1{5 5 4%
T2 5305 S i A R S, RS 7t % T HIF-1
XTS5 A A B O A L AEE R . CUL2E RN
CullinZJfi— 01, Wi 52 RE A ERMBA SN RZ RE
FIEAEHIE . i%4n] %1, PRDX1. CUL2. PARK7.
DNAJA2Z 5N i W i 8 B AR 4, Hh PRDX1 F2 4
BRI EMEN TG 57 SRS, TR R E A S
It HAE OR3P 40 I J7 T K5 AEH o DNATA2 0S¥ i 5%
PERZIR B SO — G RIBATP ) K, 5 #k
A 170 C(heat shock preteins 70, Hsp70) 45& 0501
FEAR RS .
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Table 5 KEGG pathway enrichment analysis of differential proteins

associated with DJ-1 expression

pe e B FHEAR
bta00190 AR NDUFB5. COX7Al
bta00010 PR AR LDHB. ALDOC. ENO2
bta04066 HIF-115 5@ LDHB. CUL2, ALDOC. ENO2
bta04141  WHEMPIIEAFEINT  PRDXI. CUL2. PARK7. DNAJA2
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