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Lethality assessments for acutely irradiated cynomolgus macaques under subject-based care
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Blood Biochemistry Analysis:
A total of 23 chemistry parameters were analyzed, including albumin, alkaline phosphatase (ALKP), alanine transaminase (ALT), amylase, aspartate aminotransferase (AST), blood urea nitrogen (BUN), calcium, cholesterol, chloride, creatine kinase, equivalent carbon dioxide (ECO2), creatinine, -glutamyl transferase (GGT), glucose lactate dehydrogenase (LDH), lipase, phosphorus, potassium, sodium, total bilirubin, total protein, triglycerides, and uric acid.
Multiplex Analysis of Cytokines
The following 48 analytes were measured: interleukin 8 (IL-8), granulocyte-colony stimulating factor (G-CSF), interleukin-2 receptor α (IL-2Rα), macrophage inflammatory protein-1β (MIP-1β), macrophage colony-stimulating factor (M-CSF), interleukin 16 (IL-16), hepatocyte growth factor (HGF), stem cell factor (SCF), interleukin 9 (IL-9), interferon- (IFN-γ), regulated on activation, normal T cell expressed and secreted (RANTES), tumor necrosis factor α (TNF-α), interleukin 18 (IL-18), leukemia inhibitory factor (LIF), stem cell growth factor β (SCGF-β), stromal cell-derived factor 1α (SDF-1α), monocyte chemoattractant protein-1 (MCP-1, monocyte chemotactic and activating factor (MCAF)), platelet-derived growth factor-BB (PDGF-BB), growth-regulated protein α (GRO-α), macrophage migration inhibitory factor (MIF), tumor necrosis factor-β (TNF-β), eotaxin, fibroblast growth factor basic (FGF basic), granulocyte-macrophage colony-stimulating factor (GM-CSF), interleukin 1β (IL-1β), interleukin-1 receptor antagonist (IL-1Ra), interleukin 1 α (IL-1α), interleukin 3 (IL-3), interleukin-12 subunit p40 (IL-12 (p40)), interleukin 2 (IL-2), interleukin 4 (IL-4), interleukin 5 (IL-5), interleukin 6 (IL-6), interleukin 7 (IL-7), interferon α-2 (IFN-α2), monocyte-chemotactic protein 3 (MCP-3), interleukin 10 (IL-10), interleukin 12 subunit 70 (IL-12 (p70)), interleukin 13 (IL-13), interleukin 15 (IL-15), interleukin 17A (IL-17A), interferon -induced protein 10 (IP-10), monokine induced by -interferon (MIG), β-nerve growth factor (β-NGF), macrophage inflammatory protein 1α (MIP-1α), vascular endothelial growth factor (VEGF), cutaneous T cell-attracting chemokine (CTACK), TNF-related apoptosis-inducing ligand (TRAIL). All of the above cytokines were analyzed and selected cytokines (21) where we observed noticeable changes are graphed and presented below.
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Supplementary Figure 1. Blood chemistry levels of 24 NHPs exposed to either 4.7, 5.8 or 6.5 Gy. Graphed are the mean concentrations of albumin, ALKP, ALT, amylase, AST, BUN, calcium, and cholesterol. Data at each time point is presented as the mean for animals exposed to one of three radiation doses. 
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Supplementary Figure 2. Blood chemistry levels of 24 NHPs exposed to either 4.7, 5.8 or 6.5 Gy. Graphed are the mean concentrations of chloride, creatine kinase, ECO2, creatinine, GGT, LDH, and lipase. Data at each time point is presented as the mean for animals exposed to one of three radiation doses. 
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Supplementary Figure 3. Blood chemistry levels of 24 NHPs exposed to either 4.7, 5.8 or 6.5 Gy. Graphed are the mean concentrations of phosphorus, potassium, sodium, total bilirubin, total protein, triglycerides, and uric acid. Data at each time point is presented as the mean for animals exposed to one of three radiation doses. 
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Supplementary Figure 4. Various vital sign measurement of 24 NHPs exposed to either 4.7, 5.8, or 6.5 Gy. Graphed are the heart rate, temperature, systolic pressure, diastolic pressure, and weight. Data at each time point is presented as the mean for animals exposed to one of three radiation doses. 
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Supplementary Figure 5.  Concentrations of various cytokines in 24 NHPs irradiated with either 4.7, 5.8, or 6.5 Gy. Graphed are IL-8, G-CSF, IL-2Rα, MIP-1β, M-CSF, IL-16, HGF, and SCF. Data at each time point is presented at the mean for animals exposed to one of three radiation doses. 
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Supplementary Figure 6.  Concentrations of various cytokines in 24 NHPs irradiated with either 4.7, 5.8, or 6.5 Gy. Graphed are IL-9, IFN-γ, RANTES, TNF-α, IL-18, LIF, SCGF-β, and SDF-1α. Data at each time point is presented at the mean for animals exposed to one of three radiation doses. 
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Supplementary Figure 7.  Concentrations of various cytokines in 24 NHPs irradiated with either 4.7, 5.8, or 6.5 Gy. Graphed are MCP-1 (MCAF), PDGF-BB, GRO-α, MIF, and TNF-β. Data at each time point is presented at the mean for animals exposed to one of three radiation doses. 


Supplementary Table 1. Statistical results of two-way repeated measures ANOVA and one-way ANOVA tests on complete blood count (CBC) data.
	[bookmark: _Hlk186808468]Two-way repeated measures ANOVA

	Parameter
	Radiation Dose
	Days post-irradiation and significance

	WBC
	4.7 Gy
	1*, 4*, 6***, 8***, 10***, 12***, 14***, 16***, 18***, 20***, 22***, 24***, 26**, 28*

	
	5.8 Gy
	6**, 8**, 10**, 12**, 14**, 16**, 18**, 20**, 22**, 24***, 26*

	
	6.5 Gy
	24*

	RBC
	4.7 Gy
	8*, 14**, 18*, 20*, 22*, 24*, 26*, 28*, 30*, 34*

	HGB
	4.7 Gy
	8**, 12*, 14**, 16*, 18*, 20*, 22*, 24*, 28*

	
	5.8 Gy
	14**, 16*

	
	6.5 Gy
	14*

	HCT %
	4.7 Gy
	8**, 10*, 14**, 16*, 18*, 20*, 24*, 28*, 30*

	
	6.5 Gy
	14*

	Platelets
	4.7 Gy
	12*, 14*, 16**, 18*, 20**, 22**, 24*, 26*

	Neutrophils
	4.7 Gy
	6*, 8*, 10*, 12*, 14**, 16**, 18*, 20**, 22**, 24**

	
	5.8 Gy
	10*, 12*, 14*, 16*, 18*, 20*, 22*, 24*

	Lymphocytes
	4.7 Gy
	1**, 2**, 4**, 6**, 8**, 10**, 12*, 14**, 16*, 18**, 20**, 22**, 24**, 26**, 28**, 30**, 34*, 38*

	Basophils
	4.7 Gy
	10*, 12**, 14*, 18*

	Reticulocytes
	4.7 Gy
	2*, 22*, 24*, 28**



	One-way ANOVA

	Parameter
	Comparison
	Days post-irradiation and significance

	WBC
	4.7 vs 5.8 Gy
	8*, 10***, 12***, 14***, 16***, 18***, 20**

	
	4.7 vs 6.5 Gy
	8*, 10***, 12***, 14***, 16***, 18**, 20**

	RBC
	4.7 vs 6.5 Gy
	14*, 16**, 18*

	HGB
	4.7 vs 6.5 Gy
	6*, 16**, 18*

	HCT %
	4.7 vs 5.8 Gy
	4*

	
	4.7 vs 6.5 Gy
	6*, 16**, 18*

	Platelets
	4.7 vs 5.8 Gy
	6*

	
	4.7 vs 6.5 Gy
	-1***, 16**, 20*

	
	5.8 vs 6.5 Gy
	-1*

	Neutrophils
	4.7 vs 5.8 Gy
	10***, 12***, 14**, 16***, 18***

	
	4.7 vs 6.5 Gy
	8*, 10***, 12***, 14***, 16***, 18***

	Lymphocytes
	4.7 vs 5.8 Gy
	-1*, 6**, 8*, 10**, 12**, 14***, 16***, 18**, 20**, 24*

	
	4.7 vs 6.5 Gy
	10**, 12**, 14***,16***, 18**, 20**, 24**

	Monocytes
	4.7 vs 5.8 Gy
	8*, 10**, 12*, 14***, 16***

	
	4.7 vs 6.5 Gy
	10**, 12**, 14***, 16***, 20*

	Eosinophils
	4.7 vs 5.8 Gy
	12***

	
	4.7 vs 6.5 Gy
	12***

	Basophils
	4.7 vs 5.8 Gy
	10*, 12**, 14**, 16***, 18*

	
	4.7 vs 6.5 Gy
	8*, 10**, 12***, 14**, 16***, 18**

	Reticulocytes
	4.7 vs 5.8 Gy
	12*, 16*

	
	4.7 vs 6.5 Gy
	-1*, 1*, 2*, 6**, 12*, 14*, 16***

	
	5.8 vs 6.5 Gy
	2*, 6*


* = p<0.05, ** = p<0.01, *** = p<0.001



Supplementary Table 2. Statistical results of two-way repeated measures ANOVA and one-way ANOVA tests on blood chemistry data.
	Two-way repeated measures ANOVA

	Parameter
	Radiation Dose
	Days post-irradiation and significance

	Albumin
	4.7 Gy
	20**, 28**, 38*, 60**

	
	5.8 Gy
	20**, 28*, 38*

	ALT
	4.7 Gy
	10**, 38**

	AST
	4.7 Gy
	10**

	Calcium
	4.7 Gy
	20**, 60***

	
	5.8 Gy
	10*, 20**, 60**

	Cholesterol
	4.7 Gy
	28**

	ECO2
	4.7 Gy
	10**

	Creatinine
	5.8 Gy
	10*, 38*, 50*

	GGT
	4.7 Gy
	10*

	LDH
	6.5 Gy
	28*, 50*

	Sodium
	5.8 Gy
	10*, 28*

	Total Protein
	4.7 Gy
	20**, 28**, 38*, 60**

	
	5.8 Gy
	20*, 28*, 60*

	Uric Acid
	6.5 Gy
	28*, 38*, 50*, 60*



	One-way ANOVA

	Parameter
	Comparison
	Days post-irradiation and significance

	ALT
	4.7 vs 5.8 Gy
	-7***, -1***

	
	4.7 vs 6.5 Gy
	-7***, -1***, 20*

	[bookmark: _Hlk187654388]Amylase
	4.7 vs 6.5 Gy
	-7**, -1*, 20**

	
	5.8 vs 6.5 Gy
	-7*, -1*, 20*

	AST
	4.7 vs 5.8 Gy
	-1***

	
	5.8 vs 6.5 Gy
	-1***

	BUN
	4.7 vs 6.5 Gy
	-7*, 20*

	
	5.8 vs 6.5 Gy
	-1*

	Chloride
	4.7 vs 5.8 Gy
	-7***, -1*

	
	4.7 vs 6.5 Gy
	-7**

	
	5.8 vs 6.5 Gy
	10**

	Creatinine
	4.7 vs 6.5 Gy
	20*

	GGT
	4.7 vs 5.8 Gy
	20*

	Phosphorus
	4.7 vs 5.8 Gy
	20*

	
	4.7 vs 6.5 Gy
	-7*

	
	5.8 vs 6.5 Gy
	-7**

	Sodium
	4.7 vs 6.5 Gy
	-7**, 10**

	
	5.8 vs 6.5 Gy
	-7*

	Triglycerides
	4.7 vs 6.5 Gy
	-7*

	Uric Acid
	4.7 vs 5.8 Gy
	-7***, -1***, 20**

	
	5.8 vs 6.5 Gy
	-7***, -1***, 20**


* = p<0.05, ** = p<0.01, *** = p<0.001

Supplementary Table 3. Statistical results of two-way repeated measures ANOVA and one-way ANOVA tests on vital signs data.
	Repeated measures two-way ANOVA

	Parameter
	Radiation Dose
	Days post-irradiation and significance

	Systolic Blood Pressure
	4.7 Gy
	30*



	One-way ANOVA

	Parameter
	Comparison
	Days post-irradiation and significance

	Heart Rate
	4.7 Gy vs 5.8 Gy
	6*, 14***, 16***, 18*

	
	4.7 Gy vs 6.5 Gy
	-7**, 2*, 16**, 18**

	
	5.8 Gy vs 6.5 Gy
	6***

	Arterial Mean
	4.7 Gy vs 5.8 Gy
	-7*

	
	5.8 Gy vs 6.5 Gy
	12*

	Systolic Blood Pressure
	4.7 Gy vs 5.8 Gy
	-1*, 12*

	
	4.7 Gy vs 6.5 Gy
	16*

	
	5.8 Gy vs 6.5 Gy
	-4*

	Diastolic Blood Pressure
	5.8 Gy vs 6.5 Gy
	12*

	Weight Change
	4.7 Gy vs 5.8 Gy
	-4***, -1***, 1***, 2*, 4***, 6***, 8***, 10**, 12**, 14*, 16**, 18**, 20*, 22*

	
	4.7 Gy vs 6.5 Gy
	-4*, -1**, 1***, 2**, 4***, 6***, 8***, 10***, 12***, 14***, 16***, 18***, 20***, 22**

	
	5.8 Gy vs 6.5 Gy
	-4*

	Temperature
	4.7 Gy vs 6.5 Gy
	4*, 8*, 18**


* = p<0.05, ** = p<0.01, *** = p<0.001


Supplementary Table 4. Statistical results of two-way repeated measures ANOVA and one-way ANOVA tests on cytokine responses.
	Two-way repeated measures ANOVA

	Parameter
	Radiation Dose
	Days post-irradiation and significance

	IL-2Ra
	6.5 Gy
	10*, 20**, 28*, 38*, 60**

	MIP-1β
	4.7 Gy
	20***, 38*, 50**, 60*

	
	5.8 Gy
	20***

	
	6.5 Gy
	20*

	M-CSF
	4.7 Gy
	60*

	
	5.8 Gy
	28*

	IL-16
	4.7 Gy
	20**, 28***, 38**, 50***, 60***

	
	5.8 Gy
	10**, 20***, 28***, 38***, 50***, 60***

	
	6.5 Gy
	10*, 20**, 28***, 38*, 50*, 60***

	[bookmark: _Hlk187820914]HGF
	4.7 Gy
	10*, 20*, 60*

	
	5.8 Gy
	10*, 60*

	SCF
	4.7 Gy
	20**, 28***

	IL-9
	4.7 Gy
	20***

	
	5.8 Gy
	20**

	
	6.5 Gy
	20**

	IFN-γ
	4.7 Gy
	20**, 28*, 38*, 50*, 60*

	RANTES
	5.8 Gy
	10**, 20**

	
	6.5 Gy
	10*, 20*

	TNF-α
	4.7 Gy
	10*, 20**, 38***, 50**, 60***

	IL-18
	5.8 Gy
	28***

	LIF
	5.8 Gy
	10**, 20*, 28**, 38**

	
	6.5 Gy
	10*, 28**, 38*, 60*

	SCGF-β
	4.7 Gy
	10*, 20*, 60*

	SDF-1α
	4.7 Gy
	50**, 60**

	
	5.8 Gy
	20**, 28**, 50**, 60**

	MCP-1
	6.5 Gy
	28**, 50*

	PDGF-BB
	5.8 Gy
	10**, 20**, 28**, 38**, 50**, 60**

	GRO-α
	4.7 Gy
	20***

	
	5.8 Gy
	20*, 50*

	
	6.5 Gy
	20**

	MIF
	5.8 Gy
	20*, 28**, 50**, 60**

	
	6.5 Gy
	20*, 50**, 60***

	TNF-β
	4.7 Gy
	20***, 38**, 50**, 60***

	
	5.8 Gy
	20***

	
	6.5 Gy
	20***



	One-way ANOVA

	Parameter
	Comparison
	Days post-irradiation and significance

	G-CSF
	4.7 vs 5.8 Gy
	-7***, -1**, 10*

	
	4.7 vs 6.5 Gy
	-7**, -1**, 10*

	IL-2Ra
	4.7 vs 5.8 Gy
	-7***, -1***

	
	4.7 vs 6.5 Gy
	-7***, -1***

	
	5.8 vs 6.5 Gy
	-1*

	MIP-1β
	4.7 vs 5.8 Gy
	-7**, -1***, 20*

	
	5.8 vs 6.5 Gy
	-7*, -1***, 10**

	M-CSF
	4.7 vs 5.8 Gy
	20*

	
	4.7 vs 6.5 Gy
	-7**, -1**, 10**

	
	5.8 vs 6.5 Gy
	-7*, -1**

	IL-16
	4.7 vs 5.8 Gy
	-7***, -1***, 10***

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10***, 20*

	SCF
	4.7 vs 6.5 Gy
	-7*, -1*

	IL-9
	4.7 vs 6.5 Gy
	10*

	IFN-γ
	4.7 vs 5.8 Gy
	-7***, -1***, 10***

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10***

	RANTES
	4.7 vs 5.8 Gy
	-7***, -1*

	
	5.8 vs 6.5 Gy
	-7*

	TNF-α
	4.7 vs 5.8 Gy
	-7**, -1**, 10**

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10***

	IL-18
	4.7 vs 5.8 Gy
	-7***, -1***

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10**

	
	5.8 vs 6.5 Gy
	10*

	LIF
	4.7 vs 5.8 Gy
	-7***, -1***, 10**

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10**

	SDF-1α
	4.7 vs 5.8 Gy
	-7***, -1***, 10***

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10***

	
	5.8 vs 6.5 Gy
	-7***, -1***, 10**

	MCP-1
	4.7 vs 5.8 Gy
	-7**, -1***, 10***, 20*

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10**

	PDGF-BB
	4.7 vs 5.8 Gy
	-7***, -1***, 10*

	
	4.7 vs 6.5 Gy
	[bookmark: _GoBack]-7*, -1**

	GRO-α
	4.7 vs 6.5 Gy
	-7***, -1***

	
	5.8 vs 6.5 Gy
	-7***, -1***

	MIF
	4.7 vs 5.8 Gy
	-7***, -1***

	
	4.7 vs 6.5 Gy
	-7***, -1***, 10***

	
	5.8 vs 6.5 Gy
	10**

	TNF-β
	4.7 vs 5.8 Gy
	-7***, -1***

	
	4.7 vs 6.5 Gy
	-7***, -1***


* = p<0.05, ** = p<0.01, *** = p<0.001
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