Supplementary Figures & Tables
Supplementary Figure 1. 
[image: Supple figure 1]
The EPOR (EC domain, Ig Fc fusion) was immobilized on Biacore chips at 300 RU density. Ligands were then introduced and for the time courses shown, binding was assayed. 

Supplementary Table 1. 
	ESA
	Association rate constant Ka (M-1s-1)
	Dissociation rate constant Kd (s-1)
	KD (pM)
	Residence time (min)

	EPO
	6.00×106
	3.19×10-4
	53.2
	36

	Pegmolesatide
	1.29×105
	7.13×10-5
	555
	162

	Peptide dimer
	6.77×106
	3.67×10-4
	54.2
	31

	rHuEPO (ESPO 3000)
	3.51×106
	4.36×10-4
	124
	26

	rHuEPO (YIBIAO)
	1.66×106
	4.54×10-4
	273
	25

	Darbepoetin
	1.41×106
	5.62×10-4
	398
	21


Summary ligand-EPOR binding properties including data for association rate constants, dissociation rate constants, equilibrium dissociation constant and EPOR residence time.


Supplementary Figure 2. 
[image: Supple figure 2]
A and B. Effect of drugs on the proliferation of BaF3-hEPOR cells. Cells in logarithmic growth phase were adjusted to 1.2×104cells/mL with complete medium without EPO. Cells were treated with drugs for 0, 1, 2, 3, 4, 5, 6, and 7 days.
1

Supplementary Figure 3. 
[image: Supple figure 3]
A. The activation effect of drugs on the downstream signaling of EPOR in Ba/F3-hEPOR cells. Ba/F3-hEPOR cells in logarithmic growth phase were cultured for 24 hours without EPO addition. The cell density was adjusted to 5.0×105cells/mL using complete culture medium without EPO. The cells were treated with drugs for 10 minutes, centrifuged, and the supernatant was discarded. The cells were resuspended in RPMI1640+10%FBS+1%P/S. The cells were cultured for 0 min, 30 min, 1 h, 4 h, 1 d, 2 d, 3 d, and 4 d. Total protein was extracted at each time point. The phosphorylation level of ERK1/2 was assayed via Western blot.
B. The activation effect of drugs on the downstream signaling of EPOR in UT-7 cells. UT-7 cells in logarithmic growth phase were cultured for 24 hours without EPO addition. The cell density was adjusted to 5.0×105cells/mL with complete medium without EPO. The cells were treated with drugs for 10 minutes, centrifuged, and the supernatant was discarded. The cell density was adjusted to 5.55×105cells/mL with complete medium without EPO. The cells were cultured for 0 min, 30 min, 1 h, 4 h, 1 d, 2 d, and 3 d. Total protein was extracted. The phosphorylation levels of ERK1/2 and STAT5 were assayed via Western blot.



Supplementary Table 2. 
	Group
	Days
	WBC(10^9/L)
	RBC(10^12/L)
	HGB(g/L)
	HCT(%)
	PLT(10^9/L)
	RET%(%)

	Vehicle sc.
	4
	6.5
	10.1
	158.5
	45.6
	1 481.7
	4.9

	
	6
	8.9
	10.3
	163.7
	47.9
	1 579.0
	4.6

	
	8
	9.5
	9.5
	150.0
	43.1
	1 027.0
	5.9

	
	14
	8.4
	9.9
	155.7
	43.4
	1 104.8
	4.8

	Pegmolesatide 0.08mpk sc.
	4
	6.9
	11.2
	177.0
	53.7
	2 221.0
	19.4

	
	6
	10.7
	12.6
	196.7
	59.9
	2 003.2
	19.8

	
	8
	9.0
	10.3
	162.7
	47.3
	991.7
	2.6

	
	14
	8.0
	10.8
	164.5
	47.2
	1 236.3
	1.2

	Pegmolesatide 0.16mpk sc.
	4
	6.9
	11.0
	175.2
	52.7
	1 794.0
	18.1

	
	6
	10.1
	12.3
	190.5
	61.3
	2 532.8
	26.2

	
	8
	8.5
	11.2
	174.5
	51.3
	973.2
	3.8

	
	14
	6.8
	11.0
	166.3
	47.4
	1 193.8
	0.7

	Peptide dimer 0.08mpk sc.
	4
	5.9
	10.5
	166.0
	48.5
	1 599.0
	6.4

	
	6
	9.0
	10.6
	166.3
	49.6
	1 606.5
	6.7

	
	8
	8.8
	9.3
	150.8
	42.7
	1 084.7
	5.5

	
	14
	9.4
	10.7
	165.7
	47.1
	1 176.2
	4.6

	Peptide dimer 0.16mpk sc.
	4
	5.6
	10.0
	158.0
	47.1
	1 733.0
	5.8

	
	6
	10.2
	10.4
	164.3
	49.8
	1 836.2
	4.5

	
	8
	9.3
	9.0
	143.5
	40.8
	1 104.2
	5.8

	
	14
	8.6
	10.6
	167.2
	46.9
	1 099.3
	4.0

	ESPO 3000 500IU/kg iv.
	4
	5.4
	10.4
	166.0
	48.0
	1 644.3
	8.0

	
	6
	10.8
	10.4
	163.7
	49.1
	1639.7
	3.7

	
	8
	8.5
	9.4
	152.3
	42.7
	1 130.3
	4.8

	
	14
	8.7
	10.2
	159.8
	44.9
	1 050.7
	4.6



The changes in peripheral blood count after a single subcutaneous injection of Pegmolesatide in normal mice. Data are presented as Mean from 6 mice per group
Red blood cell (RBC), hemoglobin (HGB), hematocrit (HCT%), platelet (PLT), white blood cell (WBC)


Supplementary Table 3. 
	Peptide dimer

	SC 0.08mpk
	Serum Conc. (ng/mL)

	Time (hour)
	mouse01
	mouse02
	mouse03
	Mean
	SD
	CV

	0
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	0.5
	5
	4
	BLQ
	5
	1
	13.8%

	2
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	4
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	8
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	24
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	48
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	72
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	96
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	144
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	192
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	336
	BLQ
	BLQ
	BLQ
	NA
	NA
	NA

	Note:
	
	
	
	
	
	

	1. LLOQ:  the  limit of quantitation(2.0ng/mL) in  serum
	 
	 
	 

	2. NA: Not available.
	 
	 
	 
	 
	 



The concentration of peptide dimer in mouse serum changes over time.
Single injection of 0.08mpk Peptide dimer under the skin of normal mice. 12 time points, including 3 mice at each time point, were taken from the orbital blood samples at 0, 0.5, 2, 4, 8, 24, 48, 72, 96, 144, 192, and 336 hours after administration.


Supplementary Table 4. 
4A. dialysis patients
	data set
	Group
	Proportion of subjects with HB value reaching hemoglobin response target
	Proportion of subjects responding to Pegmolesatide

	FAS
	0.025mg/kg
	70.0%(14/20)
	85.0%(17/20)

	
	0.05mg/kg
	63.6%(14/22)
	90.9%(20/22)

	
	0.08mg/kg
	65.0%(13/20)
	90.0%(18/20)

	
	Total
	66.1%(41/62)
	88.7%(55/62)

	PPS
	0.025mg/kg
	76.5%(13/17)
	94.1%(16/17)

	
	0.05mg/kg
	73.7%(14/19)
	94.7%(18/19)

	
	0.08mg/kg
	73.3%(11/15)
	93.3%(14/15)

	
	Total
	74.5%(38/51)
	94.1%(48/51)



4B. non-dialysis patients
	data set
	Group
	Proportion of subjects with HB value reaching hemoglobin response target
	Proportion of subjects responding to Pegmolesatide

	FAS
	0.025mg/kg
	81.0%(17/21)
	90.5%(19/21)

	
	0.05mg/kg
	81.0%(17/21)
	95.2%(20/21)

	
	0.08mg/kg
	90.0%(18/20)
	100.0%(20/20)

	
	Total
	83.9%(52/62)
	95.2%(59/62)

	PPS
	0.025mg/kg
	88.2%(15/17)
	100.0%(17/17)

	
	0.05mg/kg
	88.2%(15/17)
	100.0%(17/17)

	
	0.08mg/kg
	93.8%(15/16)
	100.0%(16/16)

	
	Total
	90.0%(45/50)
	100.0%(50/50)



The proportion of subjects whose HGB values reached the target of hemoglobin response and the proportion of subjects who responded to the study drug.
Definition of hemoglobin response target: at any time during the trial, HGB increases by ≥1.0g/dL relative to baseline and HGB is ≥10.0g/dL.
Definition of response to study drug: At any time during the trial, HGB increases by ≥1.0g/dL relative to baseline.


 Supplementary Figure 4
[image: Supple figure 4]
Curve of the average change in reticulocyte count relative to baseline over time for subjects in each treatment group. The reticulocyte count of subjects was monitored every two weeks. The reticulocyte count in each dose group increased at the second week after each administration and then returned to baseline around the fourth week. The average reticulocyte count in each dose group showed a typical sawtooth curve over time. The results from the FAS and PPS were largely consistent.
Full analysis set (FAS): includes all subjects who have received at least one dose of the study drug and have at least one pharmacodynamic indicator measurement after administration.
Per-protocol set (PPS): All subjects who meet the trial protocol, have good compliance, and do not use contraindicated drugs during the trial period.



Supplementary Table 5. Pharmacokinetic parameters of Pegmolesatide after the first administration
5A. dialysis patients
	Dose (mg/kg)
	Week
	Parameters
	Tmax(h)
	Cmax(ng/mL)
	AUC0-t(h*ng/mL)
	AUC0-∞(h*ng/mL)
	%AUCex(%)
	Kel(1/h)
	t1/2(h)
	MRT(h)
	Vz/F(mL/kg)
	CL/F(mL/h/kg)

	0.025
	Week 0
	N
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9

	
	
	Mean
	50.6
	60.4
	7 869
	8 934.3
	12.9
	0.00991
	79.6
	142
	350
	2.93

	
	
	SD
	16.7
	28.5
	2 279.1
	1 936.9
	10.7
	0.00326
	34
	54.8
	202
	0.693

	
	
	Min
	35.8
	21.1
	4 262.3
	5 967.9
	4
	0.00479
	50.9
	94.8
	173
	2.13

	
	
	Median
	47.9
	59.7
	7 522.4
	8 876.6
	6.5
	0.0119
	58.4
	116
	264
	2.82

	
	
	Max
	72
	98.5
	10 999
	11 754
	31.9
	0.0136
	145
	239
	756
	4.19

	
	
	CV%
	33.1
	47.1
	29
	21.7
	82.6
	32.9
	42.7
	38.6
	57.8
	23.7

	
	
	Geomean
	48.3
	53.3
	7 551.7
	8 738.4
	9.72
	0.00934
	74.2
	134
	306
	2.86

	
	
	CV% Geomean
	33
	61.2
	32.1
	23
	92.6
	39.7
	39.7
	36.4
	57.7
	23

	0.05
	
	N
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9

	
	
	Mean
	57.5
	132
	17 762
	19 265
	8.91
	0.0117
	63.8
	127
	289
	3

	
	
	SD
	18.7
	63.8
	7 763.8
	7 661.5
	5.27
	0.00331
	18.2
	23.9
	155
	1.19

	
	
	Min
	24.1
	54.1
	8 524
	9 825.1
	2.28
	0.00723
	39.3
	96.1
	105
	1.68

	
	
	Median
	72
	122
	14 372
	16 183
	7.8
	0.0122
	56.7
	135
	276
	3.09

	
	
	Max
	72.1
	243
	28 427
	29 755
	17.8
	0.0176
	95.8
	162
	547
	5.09

	
	
	CV%
	32.5
	48.3
	43.7
	39.8
	59.1
	28.4
	28.5
	18.8
	53.6
	39.6

	
	
	Geomean
	54.1
	119
	16 307
	17 929
	7.41
	0.0113
	61.6
	125
	248
	2.79

	
	
	CV% Geomean
	41.1
	52.6
	46.2
	42.2
	29.2
	29.2
	29.2
	19.5
	67.9
	42.2

	0.08
	
	N
	7
	7
	7
	5
	5
	5
	5
	5
	5
	5

	
	
	Mean
	73.7
	245
	38 100
	38 431
	12.3
	0.00932
	75.5
	144
	283
	2.53

	
	
	SD
	34.3
	124
	17 121
	18 679
	4.66
	0.0012
	10.7
	24.3
	153
	1.2

	
	
	Min
	35.8
	127
	16 613
	18 920
	6.54
	0.00746
	65.5
	110
	131
	1.29

	
	
	Median
	72
	212
	37 020
	29 838
	11.6
	0.0098
	70.7
	145
	273
	2.68

	
	
	Max
	120
	475
	59 311
	62 087
	19.6
	0.0106
	93
	178
	474
	4.23

	
	
	CV%
	46.5
	50.6
	44.9
	48.6
	37.9
	12.8
	14.2
	16.9
	53.9
	47.5

	
	
	Geomean
	67.2
	221
	34 510
	34 852
	11.6
	0.00925
	74.9
	142
	248
	2.3

	
	
	CV% Geomean
	49.2
	50.9
	52.9
	53
	40.4
	13.6
	13.6
	17.4
	64.3
	53



5B. non-dialysis patients
	Dose (mg/kg)
	Week
	Parameters
	Tmax(h)
	Cmax(ng/mL)
	AUC0-t(h*ng/mL)
	AUC0-∞(h*ng/mL)
	%AUCex(%)
	Kel(1/h)
	t1/2(h)
	MRT(h)
	Vz/F(mL/kg)
	CL/F(mL/h/kg)

	0.025
	Week 0
	N
	8.0
	8
	8
	7
	7
	7
	7
	7
	7
	7

	
	
	Mean
	51.0
	61.5
	7 153.9
	8 720.4
	13
	0.0114
	69
	114
	374
	3.54

	
	
	SD
	49.2
	38.2
	5 054.6
	4 917.8
	6.85
	0.00368
	30.2
	31.8
	250
	1.41

	
	
	Min
	11.9
	10.3
	2 362.4
	4 822.3
	3.08
	0.00536
	46.6
	74.5
	105
	1.56

	
	
	Median
	42.0
	49.2
	5 155.9
	6 174.5
	14.1
	0.0127
	5407
	112
	296
	4.05

	
	
	Max
	168.0
	127
	15 521
	16 014
	21.3
	0.0149
	129
	169
	804
	5.18

	
	
	CV%
	96.4
	62.1
	70.7
	56.4
	52.6
	32.3
	43.7
	27.8
	66.9
	40

	
	
	Geomean
	38.2
	49.6
	5 902
	7 756.1
	11
	0.0107
	64.5
	111
	300
	3.22

	
	
	CV% Geomean
	90.0
	91.1
	71.8
	53.3
	80.4
	39.5
	39.5
	27.7
	87.7
	53.3

	0.05
	
	N
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9

	
	
	Mean
	56
	141
	20 387
	21 862
	6.89
	0.0121
	59.5
	117
	258
	2.86

	
	
	SD
	15.9
	65.4
	11 163
	12 153
	3.08
	0.00253
	13.1
	16
	166
	1.33

	
	
	Min
	36
	58.5
	9 490.5
	10 351
	2.64
	0.00804
	42.2
	96.3
	92.4
	1.01

	
	
	Median
	48
	153
	20 403
	20 956
	7.12
	0.0117
	59.2
	114
	179
	2.39

	
	
	Max
	72.3
	267
	45 270
	49 698
	12.8
	0.0164
	86.2
	148
	548
	4.83

	
	
	CV%
	28.4
	46.5
	54.8
	55.6
	44.6
	20.8
	21.9
	13.7
	64.3
	46.5

	
	
	Geomean
	54
	127
	18 070
	19 416
	6.25
	0.0119
	58.3
	116
	217
	2.58

	
	
	CV% Geomean
	30.4
	51.5
	55.2
	54
	51.6
	21.5
	21.5
	13.4
	68.6
	54

	0.08
	
	N
	9
	9
	9
	8
	8
	8
	8
	8
	8
	8

	
	
	Mean
	58.6
	196
	29 350
	35 164
	11
	0.0104
	72.2
	133
	339
	3.22

	
	
	SD
	29
	90.9
	15 180
	18 352
	6.05
	0.00351
	18.7
	31.4
	298
	2.4

	
	
	Min
	24
	68.7
	8 366.9
	9 525.1
	1.43
	0.00731
	38.1
	78.3
	138
	1.27

	
	
	Median
	48
	188
	28 483
	32 209
	11.5
	0.00959
	72.3
	132
	215
	2.51

	
	
	Max
	120
	342
	50 752
	63 193
	19.7
	0.0182
	94.8
	178
	1 010
	8.4

	
	
	CV%
	49.5
	46.4
	51.7
	52.2
	54.8
	33.9
	25.9
	23.6
	87.8
	74.6

	
	
	Geomean
	52.8
	175
	25 405
	30 216
	8.89
	0.00994
	69.7
	130
	266
	2.65

	
	
	CV% Geomean
	51.7
	57.3
	66.6
	70.4
	100
	30.1
	30.1
	25.9
	77.3
	70.4





Safety data for clinical phase IIa dialysis patients
Out of the 62 subjects eligible for the Safety Analysis Subgroup (SAS), 39 (62.9%) reported a total of 114 adverse events (AEs). The incidence of AEs in the 0.025 mg/kg, 0.05 mg/kg, and 0.08 mg/kg dosage groups was 80.0% (16/20), 54.5% (12/22), and 52.6% (10/19), respectively. Note that one subject in the 0.08 mg/kg group was incorrectly assigned a starting dose of 0.06 mg/kg and was thus analyzed separately in the safety analysis.
The most common AE across all dose groups was upper respiratory tract infection, occurring in 12.9% (8/62) of subjects, followed by elevated blood pressure in 8.1% (5/62). Other notable AEs included alanine aminotransferase elevation (6.5%, 4/62), aspartate aminotransferase elevation (6.5%, 4/62), gamma-glutamyltransferase elevation (6.5%, 4/62), platelet count reduction (6.5%, 4/62), and cough (4.8%, 3/62).
Fifteen AEs in nine subjects were judged by investigators to be possibly related to the study drug, mostly mild to moderate in severity. These included alanine aminotransferase increase (3.2%, 2/62), aspartate aminotransferase increase (3.2%, 2/62), increased blood pressure (3.2%, 2/62), hypertension (1.6%, 1/62), gamma-glutamyltransferase increase (1.6%, 1/62), electrocardiogram ST-T segment changes (1.6%, 1/62), elevated blood lactate dehydrogenase (1.6%, 1/62), increased liver enzymes (1.6%, 1/62), hypertriglyceridemia (1.6%, 1/62), hyperkalemia (1.6%, 1/62), atopic dermatitis (1.6%, 1/62), and glaucoma (1.6%, 1/62).
During the study, there were nine instances of serious adverse events (SAEs) reported in eight subjects, representing an incidence of 12.9%. Three of these SAEs were deemed possibly related to the study drug: increased liver enzymes, elevated blood pressure, and glaucoma. The remaining SAEs were categorized as possibly unrelated or definitely unrelated, including one case each of congestive heart failure and left femoral neck fracture (possibly unrelated), and two cases of pulmonary infection, and one case each of upper respiratory tract infection and severe anemia (definitely unrelated).

[bookmark: _GoBack]Supplementary Table 6A. Clinical phase IIa dialysis patients Safety data
	Data Set
	Group
	AE incidence rate

	SAS
	0.025mg/kg
	80.0% (16/20)

	
	0.05mg/kg
	54.5% (12/22)

	
	0.08 mg/kg
	52.6% (10/19)

	
	Total
	62.9% (39/62)



Safety data for clinical phase IIb non-dialysis patients
Out of the 62 subjects in the safety population, 45 (72.6%) reported a total of 102 adverse events (AEs). The incidence of AEs was 71.4% (15/21), 81.0% (17/21), and 65% (13/20) in the 0.025 mg/kg, 0.05 mg/kg, and 0.08 mg/kg dose groups, respectively. Common AEs across all groups included elevated blood pressure, positive urine leukocytes, hyperuricemia, and upper respiratory tract infection, each occurring in 6.5% (4/62) of subjects.
Elevated blood pressure, a known adverse effect of erythropoietin analogs, had incidences of 4.8% (1/21), 9.5% (2/21), and 5.0% (1/20) in the respective dose groups, all judged possibly related to the study drug. Other AEs like urine leukocyte positivity, hyperuricemia, and upper respiratory tract infections were considered unrelated or possibly related to the subjects' underlying conditions. Additional common AEs included malaise (4.8%, 3/62), back pain, arthralgia, electrocardiogram T-wave changes, elevated blood creatinine, hyperkalemia, chills, nasopharyngitis, and chest discomfort, each with an incidence of 3.2% (2/62).
Six subjects experienced 13 AEs judged possibly related to the study drug, primarily mild to moderate, such as elevated blood pressure (6.5%, 4/62), back pain (1.6%, 1/62), electrocardiographic T-wave changes (1.6%, 1/62), and chest tightness (1.6%, 1/62), attributed to pharmacologic mechanisms related to blood pressure elevation.
Eight secondary serious adverse events occurred in 8 subjects, with an incidence rate of 12.9% (8/62). These events included one case each of sudden death (probably unrelated), zoster, uremia, incarcerated right hiatal hernia, chronic renal failure, duodenal bulbous ulcer with hemorrhage, acute gastroenteritis, and bilateral pneumonitis (type I respiratory failure), all determined to be unrelated or possibly related to the study.

Supplementary Table 6B. Clinical phase IIb non-dialysis patients Safety data
	Data Set
	Group
	AE incidence rate

	SAS
	0.025mg/kg
	71.4% (15/21)

	
	0.05mg/kg
	81.0% (17/21)

	
	0.08 mg/kg
	65.0% (13/20)

	
	Total
	72.6% (45/62)
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YRR

Pegmolesatide 1000ng/mL (20nM)
Pegmolesatide 200ng/mL (4nM)
Peptide dimer 1000ng/mL (200nM)
Peptide dimer 200ng/mL (40nM)

TN

Pegmolesatide 1000ng/mL
Pegmolesatide 200ng/mL
Pegmolesatide 40ng/mL
ESPO3000 20U/mL
ESPO3000 4U/mL
ESPO3000 0.8U/mL




