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Abstract: To explore the underlying mechanisms affecting differences in color quality across various parts of yak meat,
the chuck, short loin, and sirloin parts were selected to determine their lightness (L*), redness (a*), and yellowness (b*) values.
Differentially expressed proteins (DEPs) from different yak meat parts were extracted and identified. Pearson’s analysis was used
to examine correlations between the relative quantitative values of DEPs and a*, b*, and L* values. Significant DEPs for meat
color were screened and subjected to GO functional annotation and KEGG pathway analysis. Results showed that among the 88
DEPs identified, 20 were significantly correlated with meat color and exhibited different degrees of regulatory effects. Biological
information analysis indicated that the color quality of different yak meat parts was affected by 26 biological functions, mainly
including carbon metabolism, protein binding, and other molecular functions. Additionally, the 20 significant DEPs were involved
in 48 metabolic pathways, mainly including metabolism, glycolysis/glycogenesis, protein processing in the endoplasmic reticulum,
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and carbon metabolism. PPI network analysis of the DEPs demonstrated that heat shock proteins, the myosin heavy chain, and

hemoglobin subunits were key proteins that influenced variations in the color quality of different yak meat parts. This study

demonstrates that yak meat color exhibits significant variability across different parts, with the differential expression of proteins

exerting significant effects on color quality, thereby providing new theoretical data for further research on proteins related to the

color of different yak meat parts and the mechanisms underlying their formation.
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Oxidation/+15.995 Da (M) and TMT

Dynamic Modification 10plex/+229.163 Da (K)

Acetyl/+42.011 Da (N-Terminal)
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Fig.2 Venn diagram of DEPs in different parts of yak meat
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Table 3 Pearson’s correlation between DPAs and quality traits of yak meat colcur with different parts

k8 dh ik AH L* a* b*
A6QPB5 PGM1 protein PGM1 0.863*  0.906* -0.877*
B3IVN4 M1I-type pyruvate kinase (Fragment) PKM 0.779 0.907* 0.467
D4QBB4 Globin 41 HBB 0.678 0.885* 0.213

P10790 Fatty acid-binding protein, heart FABP3 0.819 0.861%* 0.35
P48644 Retinal dehydrogenase 1 ALDHIAI ~ -0.338 —0.894* —-0.691
QO8DPO Phosphoglucomutase-1 PGM1 -0.886*  0.850*  0.906*
QOVBZ1 Myosin binding protein H MYBPH 0.902* 0.636  -0.941*
Q58DW1 Fatty acid binding protein 3 FABP3 0.751  -0.873* -0.487
Q8HXG6 NADH dehydrogenase [ubiquinone] 1 alpha subcomplex subunit 11~ NDUFAII 0.801  -0.131* 0.53
AOA140T8A1 Heat shock protein beta-6 HSPB6 0.877*  0.882*  0.900*
AOA3QILHR1 Myosin heavy chain 15 MYHI5 0.925*  0.912* -0.950*
FIMZX6 Myosin heavy chain 13 MYHI3 -0.906* —-0.853* -0.868*
P02510 Alpha-crystallin B chain CRYAB 0.906*  0.932*  0.934*
Q4H0Z3 Glyceraldehyde phosphate dehydrogenase (Fragment) GAPDH 0.675 0.918%* 0.547
A6QNI7 PGMS5 protein PGM5 0.909*  0.854* -0.885*
E9RHWI1 Heat shock 27kDa protein 1 HSPBI 0.942*  0.893*  0.900%*
FIMRS86 Four and a half L/IM domains 1 FHLI 0.875*  -0.922*  0.675
FIN6QO DnalJ heat shock protein family (/sp40) member A4 DNAJA4 0.858*  0.972* -0.891*
G3MZ95 Four and a half LIM domains 1 FHLI 0.878*  0.919* 0.711
Q148H2 Myosin light chain 65 MYL6B 0.385 0.896*  —0.571

VE: * k= P<0.05.
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Table 4 Analysis of relative quantitative values of color-related significantly DPAs

v e LS 1

BEAEERED AR SH CH ”
AG6QPB5 PGMI 1 867.4 +100.0" 1528.1 +139.5" 1 804.9 + 346.1"
B3IVN4 PKM 5814.7 £231.2° 4498.8 +533.8" 5312.3+796.7"
D4QBB4 HBB 124952 +1297.1° 19 211.6 + 738.1° 153823 £2738.5
P10790 FABP3 3296.8 = 621.8" 4823.9+612.7" 3696.1 %1 174.4°
P48644 ALDHIAI 10 435.5 +700.2° 8 543.4 +205.9° 7250.6 = 1294.0°
QO08DPO PGM1 30967.7 +1 819.4° 23978.4+2410.9° 277313 £3793.1"
QOVBZ1 MYBPH 3 493.0 + 665.0° 1847.0 +263.1° 2398.3 +535.2°
Q58DW1 FABP3 64.6 +10.7° 932+ 13.7° 66.9 +21.5"
Q8HXG6 NDUFAII 4509 £5.5° 565.7 +41.4° 547.4 £110.5°
AOA140T8A1 HSPB6 3031.2+1382° 2804.5+327.1" 2521.2+100.2°
AOA3QILHRI MYHI5 124.2 £11.0° 118.2 + 18.4° 97.7+6.0"
FIMZX6 MYHI3 168.5£19.0" 208.6 + 54.7" 228.7 +24.5"
P02510 CRYAB 6510.7 = 440.5° 7196.3 = 768.0° 5154.4+382.2°
Q4H0Z3 GAPDH 96.0 £7.3° 80.5 +10.4™ 772+6.3°
A6QNJ7 PGM5 1261.4+38.7 1287.9+59.2° 10562 +85.4°
E9RHW1 HSPBI 14 593.5 + 468.4° 16 464.0 + 467.8" 12923.6 + 1 165.3°
F1IMR86 FHLI 17761.8 £976.2" 22 496.2 £2 890.7" 16 278.6 £2 029.4°
FIN6QO DNAJA4 628.6+57.5 697.3 +38.0° 5282+ 16.2°
G3MZ95 FHLI 8 588.6 = 408.4" 9909.8 +1079.7° 7385.9 +766.5"
Q148H2 MYL6B 14 239.6 £ 6 361.5" 16 110.9 + 1 964.6" 7872.4+3253.8°

E: RATHEE AR EFERTEFLE (P<0.05).
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