Supplementary information
Table S1. Phosphorylated peptides of glycogen phosphorylase in four groups
	Phk
	Phosphorylated peptide segment
	Scorea
	Intensityb

	
	RTIAQYAREIWGVEPSRQRLPAPDEKIP
	114.710
	4730000

	
	GLAEIIAERIGEEYISDLDQLRKLLSYVDDE
	122.970
	235100000

	
	GEEYISDLDQLRKLLSYVDDEAFIRDVAKVK
	184.870
	147880000

	
	VAAAFPGDVDRLRRMSLVEEGAVKRINMAHL
	206.460
	112510000

	
	NPREWTRMVIRNIATSGKFSSDRTIAQYARE
	98.902
	17417000

	
	GYIQAVLDRNLAENISRVLYPNDNFFEGKEL
	90.149
	21439000

	
	MSRPLSDQEKRKQISVR
	115.920
	73492000

	
	MSRPLSDQEKRKQISVRGLAG
	139.310
	98447000

	
	FKDFYELEPHKFQNKTNGITPRRWLVLCNPG
	86.803
	43386000

	
	NFDAFPDKVAIQLNDTHPSLAIPELMRVLVD
	67.902
	35518600

	
	VLPEALERWPVHLLETLLPRHLQIIYEINQR
	116.680
	5993000

	
	PWEKARPEFTLPVHFYGRVEHTSQGAKWVDT
	123.670
	423000000

	
	RIHSEILKKTIFKDFYELEPHKFQNKTNGIT
	257.370
	816260000

	
	EEYISDLDQLRKLLSYVDDEAFIRDVAKVKQ
	110.530
	27424000

	PKA
	RTIAQYAREIWGVEPSRQRLPAPDEKIP
	90.434
	79521000

	
	GLAEIIAERIGEEYISDLDQLRKLLSYVDDE
	182.720
	370670000

	
	GEEYISDLDQLRKLLSYVDDEAFIRDVAKVK
	194.770
	135210000

	
	VAAAFPGDVDRLRRMSLVEEGAVKRINMAHL
	209.220
	158730000

	
	GYIQAVLDRNLAENISRVLYPNDNFFEGKEL
	121.500
	30143000

	
	MSRPLSDQEKRKQISVR
	126.710
	87316000

	
	MSRPLSDQEKRKQISVRGLAG
	91.549
	145190000

	
	FKDFYELEPHKFQNKTNGITPRRWLVLCNPG
	78.964
	24551000

	
	GKELRLKQEYFVVAATLQDIIRRFKSSKFGC
	49.497
	87650000

	
	NFDAFPDKVAIQLNDTHPSLAIPELMRVLVD
	66.070
	55031000

	
	VLPEALERWPVHLLETLLPRHLQIIYEINQR
	112.020
	86893000

	
	PWEKARPEFTLPVHFYGRVEHTSQGAKWVDT
	112.080
	550530000

	
	RIHSEILKKTIFKDFYELEPHKFQNKTNGIT
	182.350
	1348900000

	
	NDNFFEGKELRLKQEYFVVAATLQDIIRRFK
	49.497
	87650000

	Control
	RTIAQYAREIWGVEPSRQRLPAPDEKIP
	84.821
	23512000

	
	GLAEIIAERIGEEYISDLDQLRKLLSYVDDE
	193.450
	12314000

	
	GEEYISDLDQLRKLLSYVDDEAFIRDVAKVK
	189.330
	23554000

	
	MSRPLSDQEKRKQISVR
	119.340
	74060000

	
	MSRPLSDQEKRKQISVRGLAG
	132.250
	15153000

	
	FKDFYELEPHKFQNKTNGITPRRWLVLCNPG
	119.250
	1550000

	
	NFDAFPDKVAIQLNDTHPSLAIPELMRVLVD
	67.902
	3966400

	
	VLPEALERWPVHLLETLLPRHLQIIYEINQR
	122.460
	14880000

	
	PWEKARPEFTLPVHFYGRVEHTSQGAKWVDT
	92.039
	18940000

	
	RIHSEILKKTIFKDFYELEPHKFQNKTNGIT
	207.950
	85227000

	AP
	RTIAQYAREIWGVEPSRQRLPAPDEKIP
	112.640
	29007000

	
	GLAEIIAERIGEEYISDLDQLRKLLSYVDDE
	143.580
	79908000

	
	GEEYISDLDQLRKLLSYVDDEAFIRDVAKVK
	153.410
	23622000

	
	NFDAFPDKVAIQLNDTHPSLAIPELMRVLVD
	48.907
	10494000

	
	VLPEALERWPVHLLETLLPRHLQIIYEINQR
	102.330
	3995000

	
	PWEKARPEFTLPVHFYGRVEHTSQGAKWVDT
	138.240
	27289000

	
	RIHSEILKKTIFKDFYELEPHKFQNKTNGIT
	263.070
	225310000


a The Score value indicates that the peptide value obtained in the secondary identification is high when the Score value is ≥20, the reliability is high. b Intensity represents the quantitative value corresponding to the phosphorylated peptide at the first identification. The bold letters in phosphorylated protein peptides are phosphorylated amino acid, S is serine, T is threonine, and Y is tyrosine.

Table S2. The score of the structural simulation model constructed by DS software according to the amino acid sequence of glycogen phosphorylase
	Name
	PDF Total Energy
	PDF Physical Energy
	DOPE Score

	[bookmark: OLE_LINK113]P00489.M0002
	39269.3945
	2434.13036300
	–109995.468750

	P00489.M0003
	39372.4219
	2423.21013445
	–109950.171875

	P00489.M0001
	39570.8555
	2404.59961799
	–109926.820313



Table S3. Profile-3D evaluation of the structural simulation model constructed by DS software according to the amino acid sequence of glycogen phosphorylase
	Protein
	Evaluation method
	Verify Score
	Expected High Score
	Expected Low Score

	P00489.M0002
	Profile-3D
	367.8
	386.32
	173.844



Table S4. Ramachandran plot evaluation of the structural simulation model constructed by DS software according to the amino acid sequence of glycogen phosphorylase
	Protein
	Evaluation method
	The number of amino acids in the blue regiona
	The number of amino acids in the purple regionb
	The number of irrational amino acids in red pointc

	P00489.M0002
	Ramachandran plot
	781
	33
	18


a The blue region is the optimal region. The more amino acids contained in this region, the more reliable the structure. b The purple area is the allowable area. c The red point is the unreasonable amino acid.



Table S5. Serine dihedral angles of constructed glycogen phosphorylase by amino acid mutations performed in DS program based on phosphorylation sites in four groups
	
	Ser 2
	Ser 6
	Ser 277
	Ser 430
	Ser 514
	Ser 524
	Ser 809
	Ser 831

	Phk
	102.38
(Sep)a
	–29.09
(Sep)
	164.82
(Sep)
	–38.19
(Sep)
	106.80
(Sep)
	161.55
(Sep)
	–163.73
(Sep)
	–28.82
(Sep)

	PKA
	109.68
(Sep)
	–27.28
(Sep)
	91.17
(Sep)
	–14.13
(Sep)
	117.50
(Sep)
	148.82
(Sep)
	167.38
	–108.28
(Sep)

	Control
	91.65
(Sep)
	–32.81
(Sep)
	–176.24
	–27.97
	107.36
(Sep)
	155.41
(Sep)
	166.02
	–38.81
(Sep)

	AP
	136.17
	–68.13
	–165.24
	–21.11
	136.08
(Sep)
	166.04
(Sep)
	–171.66
	–20.13
(Sep)


a The phosphorylated serine

Table S6. Threonine dihedral angles of constructed glycogen phosphorylase by amino acid mutations performed in DS program based on phosphorylation sites in four groups
	
	Thr 304
	Thr 341
	Thr 395
	Thr 484

	Phk
	139.91
	–148.65 (Tpo)
	121.42 (Tpo)
	–37.72 (Tpo)

	PKA
	128.93 (Tpo)a
	170.20 (Tpo)
	125.10 (Tpo)
	–23.65 (Tpo)

	Control
	129.93
	138.98 (Tpo)
	123.58 (Tpo)
	8.24 (Tpo)

	AP
	123.76
	145.37 (Tpo)
	112.96 (Tpo)
	–32.45


a The phosphorylated threonine

Table S7. Tyrosine dihedral angles of constructed glycogen phosphorylase by amino acid mutations performed in DS program based on phosphorylation sites in four groups
	
	Tyr 204
	Tyr 298
	Tyr 473
	Tyr 525

	Phk
	50.69 (Ptr)a
	144.41
	128.41 (Ptr)
	–179.92 (Ptr)

	PKA
	53.02 (Ptr)
	121.78 (Ptr)
	129.14 (Ptr)
	178.77

	Control
	52.07 (Ptr)
	142.37
	143.62 (Ptr)
	178.88

	AP
	60.69 (Ptr)
	141.51
	142.32 (Ptr)
	–169.73


a The phosphorylated tyrosine
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