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Phylum Family Order CON (n=8) RAD (n=8)  IRON (n=8)

IRON+RAD 

(n=8) DietRadiation

Diet*  

Radiation

Bacteroidetes 55.18

±

5.88

a

68.82±4.22

a

66.30±4.65

a

64.26±5.77

a

Bacteroidia Bacteroidales 45.33±7.04

a

58.27±5.90

a

57.68±4.26

a

43.06±9.53

a

Unknown Unknown 9.86±1.89

a*

10.55±2.29

a*

8.62±1.36

a*

21.20±4.90

b*

Firmicutes 39.55±5.62

b

25.41±3.67

a

27.46±3.41

ab

29.25±4.70

ab

Bacilli Lactobacillales 0.1±0.03

a

3.30±0.28

ab

0.08±0.03

a

6.05±0.27

b

Clostridia Clostridiales 37.56±5.20

b*

21.19±3.06

a*

26.64±3.58

ab

21.54±4.44

a*

q=0.17

ErysipelotrichiErysipelotrichales1.27±0.67

a

0.37±0.10

a

0.31±0.12

a

1.33±0.85

a

Unknown 1.85±0.17

a

2.31±0.36

a

2.54±0.47

a

2.52±0.40

a

Unassignable 2.94±0.22

a

3.09±0.22

a

3.44±0.86

a

3.48±0.60

a

1

Data are LS mean±SEM

Means without common superscripts differ

*Significant pairwise comparisons (q<0.02)

CON=control iron diet/sham radiation, RAD=control iron diet/ low LET γ radiation, IRON=high iron diet/sham radiation,

IRON + RAD=high iron diet/low LET γ radiation.
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Phylum level characterization

				BNL† (Experiment 2)										JSC (Experiment 1)										STS-135 (Exp 3)

				WB				LUN (1/6 G)						CON				IRON

				SHAM (N=9)		RAD (N=9)		SHAM (N=11)		RAD (N=11)				SHAM (N=8)		RAD (N=8)		SHAM (N=8)		RAD (N=8)				Ground (N=7)		Flight (N=7)

		Taxon

		Bacteria;Bacteroidetes		24.66%		37.89%		32.33%		29.58%				55.18%±0.06a		68.82%±0.04a		66.30%±0.05a		64.26%±0.06a				45.99%±0.06a		49.85%±0.06a

		Bacteria;Firmicutes		54.39%		48.29%		38.18%		44.06%				39.55%±0.06b		25.41%±0.04a		27.46%±0.03ab		29.25%±0.05ab				44.51%±0.06a		37.43%±0.07a



		Bacteria;Other		17.15%		10.48%		22.09%		18.95%				1.85%±0.00a		2.31%±0.00a		2.54%±0.00a		2.52%±0.00a				3.42%±0.00a		4.12%±0.00a

		Unassignable;Other		3.79%		3.34%		7.39%		6.70%				2.94%±0.00a		3.09%±0.00a		3.44%±0.01a		3.48%±0.01a				5.40%±0.01a		6.68%±0.01a

				21.29%		13.32%		29.48%		25.65%				4.79%		5.40%		5.06%		6.00%				8.82		10.80

				† All proportions represent analysis of one composite sample containing aliquots from N animals in each group



				Bacteroides		Firmicutes		Other								Bacteroides		Firmicutes		Other								Bacteroides		Firmicutes		Other

		WB SHAM		24.66%		54.39%		21.29%						CON		55.18		39.55		4.79						Ground		45.99		44.51		8.82

		WB RAD		37.89%		48.29%		13.32%						IRON		68.82		25.41		5.40						Flight		49.85		37.43		10.8

		LUN SHAM		32.33%		38.18%		29.48%						RAD		66.30		27.46		5.06

		LUN RAD		29.58%		44.06%		25.65%						IRON+RAD		64.26		29.25		6.00

				Bacteroides		Firmicutes		Other

		WB SHAM		0.25		0.54		0.21

		WB RAD		0.38		0.48		0.13

		LUN SHAM		0.32		0.38		0.29

		LUN RAD		0.30		0.44		0.26

				Bacteroidetes		Firmicutes		Other

		WB SHAM		24.6640316		54.3873518		21.29

		WB RAD		37.8900446		48.2912333		13.32

		LUN SHAM		32.3325635		38.1832179		29.48

		LUN RAD		29.5799821		44.0571939		25.6478999



Ground	Bacteroides	Firmicutes	Other	45.99	44.51	8.82	Flight	Bacteroides	Firmicutes	Other	49.85	37.43	10.8	Bacteroides	WB SHAM	WB RAD	LUN SHAM	LUN RAD	0.246640316	0.378900446	0.323325635	0.29579982100000002	Firmicutes	WB SHAM	WB RAD	LUN SHAM	LUN RAD	0.54387351799999994	0.48291233300000003	0.38183217899999999	0.44057193900000002	Other	WB SHAM	WB RAD	LUN SHAM	LUN RAD	0.21290000000000001	0.13320000000000001	0.29480000000000001	0.25647899899999999	Bacteroides	WB SHAM	WB RAD	LUN SHAM	LUN RAD	0.246640316	0.378900446	0.323325635	0.29579982100000002	Firmicutes	WB SHAM	WB RAD	LUN SHAM	LUN RAD	0.54387351799999994	0.48291233300000003	0.38183217899999999	0.44057193900000002	Other	WB SHAM	WB RAD	LUN SHAM	LUN RAD	0.21290000000000001	0.13320000000000001	0.29480000000000001	0.25647899899999999	Bacteroidetes	WB SHAM	WB RAD	LUN SHAM	LUN RAD	24.664031600000001	37.890044600000003	32.332563499999999	29.579982100000002	Firmicutes	WB SHAM	WB RAD	LUN SHAM	LUN RAD	54.387351799999998	48.291233300000002	38.183217900000002	44.057193900000001	Other	WB SHAM	WB RAD	LUN SHAM	LUN RAD	21.29	13.320000000000002	29.48	25.647899899999999	Proportion of OTUs



JSC figures and tables FDR

		Experiment 1

		Phylum		Family		Order		CON (n=8)		RAD (n=8)		 IRON (n=8)		IRON+RAD (n=8)		Diet		Radiation		Diet*  Radiation



		Bacteroidetes						55.18±5.88a		68.82±4.22a		66.30±4.65a		64.26±5.77a

				Bacteroidia		Bacteroidales		45.33±7.04a		58.27±5.90a		57.68±4.26a		43.06±9.53a

				Unknown		Unknown		9.86±1.89a*		10.55±2.29a*		8.62±1.36a*		21.20±4.90b*

		Firmicutes						39.55±5.62b		25.41±3.67a		27.46±3.41ab		29.25±4.70ab

				Bacilli		Lactobacillales		0.1±0.03a		3.30±0.28ab		0.08±0.03a		6.05±0.27b

				Clostridia		Clostridiales		37.56±5.20b*		21.19±3.06a*		26.64±3.58ab		21.54±4.44a*				q=0.17

				Erysipelotrichi		Erysipelotrichales		1.27±0.67a		0.37±0.10a		0.31±0.12a		1.33±0.85a

		Unknown						1.85±0.17a		2.31±0.36a		2.54±0.47a		2.52±0.40a

		Unassignable						2.94±0.22a		3.09±0.22a		3.44±0.86a		3.48±0.60a

		1Data are LS mean±SEM

		Means without common superscripts differ

		*Significant pairwise comparisons (q<0.02)

		CON=control iron diet/sham radiation, RAD=control iron diet/ low LET γ radiation, IRON=high iron diet/sham radiation,																						JSC (Experiment 1)

		IRON + RAD=high iron diet/low LET γ radiation.																						CON				IRON

																								SHAM (N=8)		RAD (N=8)		SHAM (N=8)		RAD (N=8)

										Bacteroides		Firmicutes		Other								Taxon

								CON		55.18		39.55		4.79								Bacteria;Bacteroidetes;Bacteroidia;Bacteroidales		45.33		58.27		57.68		43.06

								IRON		68.82		25.41		5.40								Bacteria;Firmicutes;Bacilli;Lactobacillales		0.10		3.30		0.08		6.05

								RAD		66.30		27.46		5.06								Bacteria;Firmicutes;Clostridia;Clostridiales		37.56		21.19		26.64		21.54

								IRON+RAD		64.26		29.25		6.00								Bacteria;Firmicutes;Erysipelotrichi;Erysipelotrichales		1.27		0.37		0.31		1.33



																						Bacteria;Bacteroidetes;Other;Other		9.86		10.55		8.62		21.20

																						Bacteria;Other;Other;Other		1.85		2.31		2.54		2.52

																								11.71		12.86		11.16		23.72

																						Unassignable;Other;Other;Other		2.94		3.09		3.44		3.48

																								CON		RAD		IRON		IRON+RAD

																						Bacteroidales		45.33		58.27		57.68		43.06

																						Lactobacillales		0.10		3.30		0.08		6.05

																						Clostridiales		37.56		21.19		26.64		21.54

																						Erysipelotrichales		1.27		0.37		0.31		1.33

																						Unknown		11.71		12.86		11.16		23.72

																						Unassignable		2.94		3.09		3.44		3.48

																								Normal Fe				High Fe

																								CON		RAD		IRON		IRON+RAD

																						Bacteroidales		45.33		58.27		57.68		43.06

																						Lactobacillales		0.10		3.30		0.08		6.05

																						Clostridiales		37.56		21.19		26.64		21.54

																						Other		15.92		16.32		14.91		28.53

																								Bacteroidales		Lactobacillales		Clostridiales		Other

																						CON		45.33		0.10		37.56		0.00

																						RAD		58.27		3.30		21.19		0.00

																						IRON		57.68		0.08		26.64		0.00

																						IRON+RAD		43.06		6.05		21.54		0.00







Bacteroides	CON	IRON	RAD	IRON+RAD	55.18	68.819999999999993	66.3	64.260000000000005	Firmicutes	CON	IRON	RAD	IRON+RAD	39.549999999999997	25.41	27.46	29.25	Bacteroides	CON	IRON	RAD	IRON+RAD	55.18	68.819999999999993	66.3	64.260000000000005	Firmicutes	CON	IRON	RAD	IRON+RAD	39.549999999999997	25.41	27.46	29.25	Bacteroides	CON	IRON	RAD	IRON+RAD	55.18	68.819999999999993	66.3	64.260000000000005	Firmicutes	CON	IRON	RAD	IRON+RAD	39.549999999999997	25.41	27.46	29.25	Other	CON	IRON	RAD	IRON+RAD	4.79	5.4	5.0599999999999996	6	Bacteroidales	CON	RAD	IRON	IRON+RAD	45.33	58.27	57.68	43.06	Lactobacillales	CON	RAD	IRON	IRON+RAD	0.1	3.3	0.08	6.05	Clostridiales	CON	RAD	IRON	IRON+RAD	37.56	21.19	26.64	21.54	Erysipelotrichales	CON	RAD	IRON	IRON+RAD	1.27	0.37	0.31	1.33	Unknown	CON	RAD	IRON	IRON+RAD	11.709999999999999	12.860000000000001	11.16	23.72	Unassignable	CON	RAD	IRON	IRON+RAD	2.94	3.09	3.44	3.48	Bacteroidales	CON	RAD	IRON	IRON+RAD	45.33	58.27	57.68	43.06	Lactobacillales	CON	RAD	IRON	IRON+RAD	0.1	3.3	0.08	6.05	Clostridiales	CON	RAD	IRON	IRON+RAD	37.56	21.19	26.64	21.54	Other	CON	RAD	IRON	IRON+RAD	15.919999999999998	16.32	14.91	28.529999999999998	Relative abundance (%)

Bacteroidales	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	45.33	58.27	57.68	43.06	Lactobacillales	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	0.1	3.3	0.08	6.05	Clostridiales	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	37.56	21.19	26.64	21.54	Other	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	15.919999999999998	16.32	14.91	28.529999999999998	Proportion of OTUs



JSC figures and tables

		Experiment 1

		Phylum		Family		Order				CON (n=8)		RAD (n=8)		 IRON (n=8)		IRON+RAD (n=8)				Diet		Radiation		Diet*  Radiation



		Bacteroidetes								55.18±5.88a		68.82±4.22a		66.30±4.65a		64.26±5.77a

				Bacteroidia		Bacteroidales				45.33±7.04a		58.27±5.90a		57.68±4.26a		43.06±9.53a								0.057

				Unknown		Unknown				9.86±1.89a*		10.55±2.29a*		8.62±1.36a*		21.20±4.90b*						0.032		0.053



		Firmicutes								39.55±5.62b		25.41±3.67a		27.46±3.41ab		29.25±4.70ab

				Bacilli		Lactobacillales				0.1±0.03a		3.30±0.28ab		0.08±0.03a		6.05±0.27b						0.03

				Clostridia		Clostridiales				37.56±5.20b*		21.19±3.06a*		26.64±3.58ab		21.54±4.44a*						0.02*

				Erysipelotrichi		Erysipelotrichales				1.27±0.67a		0.37±0.10a		0.31±0.12a		1.33±0.85a



		Unknown								1.85±0.17a		2.31±0.36a		2.54±0.47a		2.52±0.40a

		Unassignable								2.94±0.22a		3.09±0.22a		3.44±0.86a		3.48±0.60a

		1Means without common superscripts differ (p<0.05)

		*Remained significant after adjusting for multiple comparisons

		Data are LS mean±SEM

		CON=control iron diet/sham radiation, RAD=control iron diet/ low LET γ radiation, IRON=high iron diet/sham radiation,																										JSC (Experiment 1)

		IRON + RAD=high iron diet/low LET γ radiation.																										CON				IRON

																												SHAM (N=8)		RAD (N=8)		SHAM (N=8)		RAD (N=8)

												Bacteroides		Firmicutes		Other										Taxon

										CON		55.18		39.55		4.79										Bacteria;Bacteroidetes;Bacteroidia;Bacteroidales		45.33		58.27		57.68		43.06

										IRON		68.82		25.41		5.40										Bacteria;Firmicutes;Bacilli;Lactobacillales		0.10		3.30		0.08		6.05

										RAD		66.30		27.46		5.06										Bacteria;Firmicutes;Clostridia;Clostridiales		37.56		21.19		26.64		21.54

										IRON+RAD		64.26		29.25		6.00										Bacteria;Firmicutes;Erysipelotrichi;Erysipelotrichales		1.27		0.37		0.31		1.33



																										Bacteria;Bacteroidetes;Other;Other		9.86		10.55		8.62		21.20

																										Bacteria;Other;Other;Other		1.85		2.31		2.54		2.52

																												11.71		12.86		11.16		23.72

																										Unassignable;Other;Other;Other		2.94		3.09		3.44		3.48

																												CON		RAD		IRON		IRON+RAD

																										Bacteroidales		45.33		58.27		57.68		43.06

																										Lactobacillales		0.10		3.30		0.08		6.05

																										Clostridiales		37.56		21.19		26.64		21.54

																										Erysipelotrichales		1.27		0.37		0.31		1.33

																										Unknown		11.71		12.86		11.16		23.72

																										Unassignable		2.94		3.09		3.44		3.48

																												Normal Fe				High Fe

																												CON		RAD		IRON		IRON+RAD

																										Bacteroidales		45.33		58.27		57.68		43.06

																										Lactobacillales		0.10		3.30		0.08		6.05

																										Clostridiales		37.56		21.19		26.64		21.54

																										Other		15.92		16.32		14.91		28.53

																												Bacteroidales		Lactobacillales		Clostridiales		Other

																										CON		45.33		0.10		37.56		0.00

																										RAD		58.27		3.30		21.19		0.00

																										IRON		57.68		0.08		26.64		0.00

																										IRON+RAD		43.06		6.05		21.54		0.00



Bacteroides	CON	IRON	RAD	IRON+RAD	55.18	68.819999999999993	66.3	64.260000000000005	Firmicutes	CON	IRON	RAD	IRON+RAD	39.549999999999997	25.41	27.46	29.25	Bacteroides	CON	IRON	RAD	IRON+RAD	55.18	68.819999999999993	66.3	64.260000000000005	Firmicutes	CON	IRON	RAD	IRON+RAD	39.549999999999997	25.41	27.46	29.25	Bacteroides	CON	IRON	RAD	IRON+RAD	55.18	68.819999999999993	66.3	64.260000000000005	Firmicutes	CON	IRON	RAD	IRON+RAD	39.549999999999997	25.41	27.46	29.25	Other	CON	IRON	RAD	IRON+RAD	4.79	5.4	5.0599999999999996	6	Bacteroidales	CON	RAD	IRON	IRON+RAD	45.33	58.27	57.68	43.06	Lactobacillales	CON	RAD	IRON	IRON+RAD	0.1	3.3	0.08	6.05	Clostridiales	CON	RAD	IRON	IRON+RAD	37.56	21.19	26.64	21.54	Erysipelotrichales	CON	RAD	IRON	IRON+RAD	1.27	0.37	0.31	1.33	Unknown	CON	RAD	IRON	IRON+RAD	11.709999999999999	12.860000000000001	11.16	23.72	Unassignable	CON	RAD	IRON	IRON+RAD	2.94	3.09	3.44	3.48	Bacteroidales	CON	RAD	IRON	IRON+RAD	45.33	58.27	57.68	43.06	Lactobacillales	CON	RAD	IRON	IRON+RAD	0.1	3.3	0.08	6.05	Clostridiales	CON	RAD	IRON	IRON+RAD	37.56	21.19	26.64	21.54	Other	CON	RAD	IRON	IRON+RAD	15.919999999999998	16.32	14.91	28.529999999999998	Relative abundance (%)

Bacteroidales	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	45.33	58.27	57.68	43.06	Lactobacillales	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	0.1	3.3	0.08	6.05	Clostridiales	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	37.56	21.19	26.64	21.54	Other	CON	RAD	IRON	IRON+RAD	Normal Fe	High Fe	15.919999999999998	16.32	14.91	28.529999999999998	Proportion of OTUs



BNL table



		Experiment 2†

		Phylum		Family		Order				WB SHAM (n=9)		WB RAD (n=9)		LUN SHAM (n=11)		LUN RAD (n=11)



		Bacteroidetes								24.66		37.89		32.33		29.58				0.25		0.38		0.32		0.30

				Bacteroidia		Bacteroidales				0.00		0.82		0.31		0.18				0.00		0.01		0.00		0.00

				Unknown		Unknown				24.66		37.07		32.02		29.40				0.25		0.37		0.32		0.29



		Firmicutes								54.39		48.29		38.18		44.06				0.54		0.48		0.38		0.44

				Bacilli		Lactobacillales				40.08		37.67		3.00		7.15				0.40		0.38		0.03		0.07

				Clostridia		Clostridiales				13.36		10.10		34.80		33.24				0.13		0.10		0.35		0.33

				Erysipelotrichi		Erysipelotrichales				0.00		0.07		0.00		0.00				0.00		0.00		0.00		0.00



		Unknown								17.15		10.48		22.09		18.95				0.17		0.10		0.22		0.19

		Unassignable								3.79		3.34		7.39		6.70				0.04		0.03		0.07		0.07

		† All proportions represent analysis of one composite sample containing aliquots from N animals in each group.

		Data are LS mean±SEM.

		WB SHAM=weight bearing/sham radiation, WB RAD=weight bearing/high LET 28Si radiation, 

		LUN SHAM=1/6 G weight bearing/sham radiation, LUN RAD=1/6 G weight bearing/ high LET 28Si radiation.



0.29	Firmicutes	0	0	Firmicutes	0	0	Firmicutes	Firmicutes	0	0	Firmicutes	0	0	Firmicutes	

STS table



		Experiment 3

		Phylum		Family		Order				Ground   (n=7)		Flight      (n=7)



		Bacteroidetes								45.99±5.71a		49.85±5.88a				45.99±5.71a		49.85±5.88a

				Bacteroidia		Bacteroidales				18.97±3.03a		29.85±4.80a				18.97±3.03a		29.85±4.80a

				Unknown		Unknown				27.02±4.49a		20.00±5.47a				27.02±4.49a		20.00±5.47a



		Firmicutes								44.51±6.24a		37.43±7.09a				44.51±6.24a		37.43±7.09a

				Bacilli		Lactobacillales				26.25±6.77a		9.91±4.96a				26.25±6.77a		9.91±4.96a

				Clostridia		Clostridiales				10.85±2.10a		26.43±7.98a				10.85±2.10a		26.43±7.98a

				Erysipelotrichi		Erysipelotrichales				7.11±2.16b		0.44±0.24a				7.11±2.16b		0.44±0.24a



		Unknown								3.42±0.38a		4.12±0.90a				3.42±0.38a		4.12±0.90a

		Unassignable								5.40±0.73a		6.68±0.91a				5.40±0.73a		6.68±0.91a

		1Means without a common superscript differ (p<0.05).

		*Remained significant after adjusting for multiple comparisons

		Data are LS mean±SEM.





Firmicutes_Bacteroidetes ratio

				BNL† (Exp 2)								JSC (Exp 1)								STS-135 (Exp 3)

				WB				LUN (1/6 G)				CON				IRON

				SHAM (N=9)		RAD (N=9)		SHAM (N=11)		RAD (N=11)		SHAM (N=8)		RAD (N=8)		SHAM (N=8)		RAD (N=8)		Ground (N=7)		Flight (N=7)

		Taxon

		Bacteria;Bacteroidetes		0.25		0.38		0.32		0.30		0.55		0.69		0.66		0.64		0.46		0.50

		Bacteria;Firmicutes		0.54		0.48		0.38		0.44		0.40		0.25		0.27		0.29		0.45		0.37



		Firmicutes/Bacteroides		2.21		1.27		1.18		1.49		0.72		0.37		0.41		0.46		0.97		0.75





Order level characterization

				BNL† (Experiment 2)										JSC (Experiment 1)										STS-135 (Exp 3)

				WB				LUN (1/6 G)						CON				IRON

				SHAM (N=9)		RAD (N=9)		SHAM (N=11)		RAD (N=11)				SHAM (N=8)		RAD (N=8)		SHAM (N=8)		RAD (N=8)				Ground (N=7)		Flight (N=7)

		Taxon

		Bacteria;Bacteroidetes;Bacteroidia;Bacteroidales		0.00%		0.82%		0.31%		0.18%				45.33%±0.07a		58.27%±0.06a		57.68%±0.04a		43.06%±0.10a				18.97%±0.03a		29.85%±0.05a

		Bacteria;Firmicutes;Bacilli;Lactobacillales		40.08%		37.67%		3.00%		7.15%				0.1%±0.00a		3.30%±0.03ab		0.08%±0.00a		6.05%±0.03b				26.25%±0.07a		9.91%±0.05a

		Bacteria;Firmicutes;Clostridia;Clostridiales		13.36%		10.10%		34.80%		33.24%				37.56%±0.05b		21.19%±0.03a		26.64%±0.04ab		21.54%±0.04a				10.85%±0.02a		26.43%±0.08a

		Bacteria;Firmicutes;Erysipelotrichi;Erysipelotrichales		0.00%		0.07%		0.00%		0.00%				1.27%±0.01a		0.37%±0.00a		0.31%±0.00a		1.33%±0.01a				7.11%±0.02b		0.44%±0.00a



		Bacteria;Bacteroidetes;Other;Other		24.66%		37.07%		32.02%		29.40%				9.86%±0.02a		10.55%±0.02a		8.62%±0.01a		21.20%±0.05b				27.02%±0.04a		20.00%±0.05a

		Bacteria;Other;Other;Other		17.15%		10.48%		22.09%		18.95%				1.85%±0.00a		2.31%±0.00a		2.54%±0.00a		2.52%±0.00a				3.42%±0.00a		4.12%±0.01a



		Unassignable;Other;Other;Other		3.79%		3.34%		7.39%		6.70%				2.94%±0.00a		3.09%±0.00a		3.44%±0.01a		3.48%±0.01a				5.40%±0.01a		6.68%±0.01a



				† All proportions represent analysis of one composite sample containing aliquots from N animals in each group



						Lacto		Bacterio		Clos				Other

		JSC		Diet		0.5026		0.8389		0.2138				0.1212

				Trtmnt		0.0299		0.9054		0.0152				0.0324												Bacteroidetes		Other		Lactobacillales		Clostridiales		Erysipelotrichales

				Diet*Trtmt		0.4965		0.0574		0.1851				0.0533										Ground		45		8.82		26.25		10.85		7.11

																								Flight		49.85		10.8		9.91		26.43		0.44

				WB SHAM		WB RAD		LUN SHAM		LUN RAD

		Bacteroidales		0.00		0.82		0.31		0.18

		Lactobacillales		40.08		37.67		3.00		7.15

		Clostridiales		13.36		10.10		34.80		33.24

		Other		45.61		51.78		61.82		59.43				59.43

		Erysipelotrichales		0.00		0.07		0.00		0.00				0.00



		Bacteria;Bacteroidetes;Other;Other		24.66		37.07		32.02		29.40

		Bacteria;Other;Other;Other		17.15		10.48		22.09		18.95



		Unassignable;Other;Other;Other		3.79		3.34		7.39		6.70



Ground	Bacteroidetes
45%

Firmicutes

46%



Bacteroidetes	Other	Lactobacillales	Clostridiales	Erysipelotrichales	45	8.82	26.25	10.85	7.11	Flight	Bacteroidetes
50%

Firmicutes
38%



Bacteroidetes	Other	Lactobacillales	Clostridiales	Erysipelotrichales	49.85	10.8	9.91	26.43	0.44	Lactobacillales	WB SHAM	WB RAD	LUN SHAM	LUN RAD	40.079051399999997	37.667161999999998	3.0023095	7.1492403999999992	Clostridiales	WB SHAM	WB RAD	LUN SHAM	LUN RAD	13.359683799999999	10.1040119	34.795996899999999	33.2439678	Other	WB SHAM	WB RAD	LUN SHAM	LUN RAD	45.612648200000002	51.783060899999988	61.816782099999998	59.428060800000004	Relative abundance (%)



Chao & Shannon indices PLoS

						†Experiment 2

						WB SHAM (n=9)		WB RAD (n=9)		LUN SHAM (n=11)		LUN RAD (n=11)



		Shannon Weaver				3.72		3.22		4.55		4.95

		Chao 				44.43		61.06		72.27		90.94



				† Indices represent analysis of one composite sample 

				containing aliquots from N animals in each group.

				Data are LS means ±SEM.

				WB SHAM=weight bearing/sham radiation, 

				WB RAD=weight bearing/high LET 28Si radiation,

				LUN SHAM=1/6 G weight bearing/sham radiation, 

				LUN RAD=1/6 G weight bearing/ high LET 28Si radiation.

				 Experiment 2†

				WB SHAM (N=9)		WB RAD (N=9)		LUN SHAM (N=11)		LUN RAD (N=11)

		Shannon Weaver		3.72		3.22		4.55		4.95

		Chao 		44.43		61.06		72.27		90.94



				† Indices represent analysis of one composite 

				sample containing aliquots from N animals in each

				 group.

				Data are LS means ±SEM.

				Means without common superscripts differ (p<0.05).

				Experiment 1

				CON (N=8)		RAD (N=8)		IRON (N=8)		IRON+RAD (N=8)



		Shannon Weaver		2.7±0.11a		2.62±0.23a		2.67±0.23a		3.12±0.32a

		Chao 		68.19±2.49ab		67.22±5.15ab		62.7±4.24a		80.44±8.63b



				Data are LS means ±SEM.

				Means without common superscripts differ (p<0.05).

				Experiment 3

				Ground (N=7)		Flight (N=7)

		Shannon Weaver		4.46±0.27a		4.04±0.27a

		Chao 		84.81±4.74a		82.95±14.01a



				Data are LS mean ±SEM.

				Means without common 

				superscripts differ (p<0.05).





Chao & Shannon indices

				Experiment 1										Experiment 3

				CON                (n=8)		RAD          (n=8)		IRON      (n=8)		IRON +RAD (n=8)				Ground (n=7)		Flight (n=7)



		Shannon Weaver		2.7±0.11a		2.62±0.23a		2.67±0.23a		3.12±0.32a				4.46±0.27a		4.04±0.27a

		Chao 		68.19±2.49ab		67.22±5.15ab		62.7±4.24a		80.44±8.63b				84.81±4.74a		82.95±14.01a



				1Means without common superscripts differ (p<0.05).

				*Remained significant after adjusting for multiple comparisons

				Data are LS means ±SEM.

				CON=control iron diet/sham radiation, RAD=control iron diet/ low LET γ radiation,

				IRON=high iron diet/sham radiation, IRON + RAD=high iron diet/low LET γ radiation. 



				 Experiment 2†

				WB SHAM (N=9)		WB RAD (N=9)		LUN SHAM (N=11)		LUN RAD (N=11)

		Shannon Weaver		3.72		3.22		4.55		4.95

		Chao 		44.43		61.06		72.27		90.94



				† Indices represent analysis of one composite 

				sample containing aliquots from N animals in each

				 group.

				Data are LS means ±SEM.

				Means without common superscripts differ (p<0.05).

				Experiment 1

				CON (N=8)		RAD (N=8)		IRON (N=8)		IRON+RAD (N=8)



		Shannon Weaver		2.7±0.11a		2.62±0.23a		2.67±0.23a		3.12±0.32a

		Chao 		68.19±2.49ab		67.22±5.15ab		62.7±4.24a		80.44±8.63b



				Data are LS means ±SEM.

				Means without common superscripts differ (p<0.05).

				Experiment 3

				Ground (N=7)		Flight (N=7)

		Shannon Weaver		4.46±0.27a		4.04±0.27a

		Chao 		84.81±4.74a		82.95±14.01a



				Data are LS mean ±SEM.

				Means without common 

				superscripts differ (p<0.05).





Exp 2 Gene expression

				BNL†								

Lupton Lab User: Lupton Lab User:
Add SEM				BNL

				WB SHAM (N=4)		WB RAD (N=5)		LUN SHAM (N=4)		LUN RAD (N=4)						SHAM (N=4)		RAD (N=5)		SHAM (N=4)		RAD (N=4)

		TLR 2		1.56±0.41		1.63±0.12		1.09±0.66		1.17±0.76						0.0001559		0.00016311		0.0001089		0.00011726

		TLR 4		0.39±0.10		0.32±0.10		0.30±0.11		0.49±0.09						0.00003866		0.00003203		0.00002975		0.00004893

		TLR 9		0.08±0.02		0.06±0.02		0.06±0.02		0.08±0.04						8.18E-06		5.93E-06		5.52E-06		7.66E-06

		MyD88		0.95±0.15		0.67±0.06		0.59±0.20		1.01±0.25						0.00009497		0.00006694		0.00005896		0.00010059

		RelA		0.48±0.06		0.41±0.07		0.46±0.11		0.52±0.10						0.00004815		0.00004123		0.00004644		0.00005179

		TNFα		0.04±0.01		0.03±0.01		0.04±0.02		0.04±0.01						3.82E-06		3.35E-06		3.94E-06		3.95E-06

		IL6		0.01±0.003		0.02±0.057		0.02±0.004		0.02±0.008						9.86E-07		2.15E-06		1.62E-06		1.97E-06

		IL1b		0.01±0.003		0.01±0.001		0.67±0.003		0.13±0.126						0.00000085		0.00000083		0.00006669		0.00001332

		TGFβ		0.52±0.16		0.52±0.08		0.57±0.42		0.27±0.11						0.000052		0.00005242		0.00005684		0.0000267

		TFF3		291±71.5		198±39.8		198±52.5		379±134.9						0.02910023		0.01975109		0.01975948		0.0379325

		Slc16a1		16.53±3.56		9.83±2.16		10.71±3.42		13.62±2.71						0.00165338		0.00098326		0.00107065		0.00136175

		Slc5a8		3.70±0.44		3.84±1.30		3.05±1.14		6.32±1.68						0.00036986		0.00038404		0.00030463		0.0006316

				† No significant differences observed (p<0.05)

				Data are LS means ±SEM



				TLR 2		TLR 4		TLR 9		MyD88		NFkB

		Gravity		0.3835		0.7038		0.8621		0.9455		0.623

		Treatment		0.8821		0.5522		0.9839		0.6939		0.9304

		Gravity*Trtmt		0.9912		0.2316		0.4183		0.06		0.4981



				TNFa		Il6		Il1b		TGFb		TFF3

		Gravity		0.7829		0.6928		0.2345		0.6468		0.5868

		Treatment		0.8633		0.2044		0.4108		0.5163		0.5875

		Gravity*Trtmt		0.8554		0.4877		0.4111		0.5047		0.1064



				Slc16a1		Slc5a8

		Gravity		0.7341		0.4812

		Treatment		0.5307		0.2159

		Gravity*Trtmt		0.1263		0.2329





Exp 3 Gene expression

				STS-135										STS-135

				Ground (N=6)		Flight (N=5)								Ground (N=6)		Flight (N=5)

		TLR 2		0.54±0.21		0.66±0.06								0.000054		0.000066

		TLR 4		0.20±0.04		0.14±0.03								0.00002		0.000014

		TLR 9		0.03±0.00		0.02±0.01								3.00E-06		2.40E-06

		MyD88		0.30±0.07		0.26±0.04								0.00003		0.000026

		RelA		0.18±0.03		0.15±0.03								0.000018		0.0000152

		TNFα		0.01±0.005		0.01±0.002								1.00E-06		1.20E-06

		IL6		0.005±0.002		0.010±0.001								5.00E-07		1.00E-06

		TGFβ		1.7±1.04a		4.1±0.37b								0.00017		0.000408

		TFF3		107±23.4		102±18.6								0.0107		0.0102

		Slc16a1		2.82±0.98		3.42±0.39								0.000282		0.000342

		Slc5a8		0.84±0.19		0.65±0.15								0.000084		0.000065

				Data are LS means ±SEM.

				1Means without common

				 superscripts differ (p<0.05).

		Il1b				ND

				ND

						Flight

		TGFβ		Ground 		4.1

				1.7



TGFβ	Flight	0	4.0999999999999996	Relative expression 2^(-ΔCt)*10,000)



Exp 3 Injury & Inflammation

		Injury												Injury		Inflammation

		F60		Flight		1.1						Flight		0.5		1.4286

		F52		Flight		0						Ground		0.95		1.3375

		F66		Flight		0

		F74		Flight		0.1

		F54		Flight		0

		F58		Flight		1.2

		F64		Flight		1.1

		G26		Ground		1.1

		G32		Ground		1.2

		G40		Ground		0

		G36		Ground		1.1

		G28		Ground		1.1

		G28		Ground		1.1

		G16		Ground		1

		G20		Ground		1

		Inflammation

		F60		Flight		2.2

		F52		Flight		0.1

		F66		Flight		1.1

		F74		Flight		1.1

		F54		Flight		1.1

		F58		Flight		2.2

		F64		Flight		2.2

		G26		Ground		1.2

		G32		Ground		1.1

		G40		Ground		0

		G36		Ground		2.1

		G28		Ground		1.1

		G28		Ground		1

		G16		Ground		2.1

		G20		Ground		2.1



Ground	Injury	Inflammation	0.95	1.3374999999999999	Flight	Injury	Inflammation	0.5	1.4286000000000001	Mean score



Exp 3 Correlation

		Slide ID		Injury								Erysipelotrichales								Injury		Erysi										Injury		Erysi

		F60		1.1						STS135.F52		0.011225444						F52		0		1.1225444				112.25444				Flight		0.5		0.4444842

		F52		0						STS135.F54		0						F54		0		0				0				Ground		0.9285714286		7.1100388429

		F66		0						STS135.F58		0						F58		1.2		0				0

		F74		0.1						STS135.F60		0.000244738						F60		1.1		0.0244738				2.44738

		F54		0						STS135.F64		0.004285158						F64		1.1		0.4285158				42.85158

		F58		1.2						STS135.F66		0.015151515						F66		0		1.5151515				151.51515

		F64		1.1						STS135.F74		0.000207039						F74		0.1		0.0207039				2.07039

												0.004444842						G16		1		0.1979708				19.79708

		G26		1.1														G20		1		14.5572786				1455.72786

		G32		1.2						STS135.G16		0.001979708						G24		1.1		0				0

		G40		0						STS135.G20		0.145572786						G28		1.1		10.14402				1014.402

		G36		1.1						STS135.G24		0						G32		1.2		4.5299562				452.99562

		G28		1.1						STS135.G28		0.1014402						G36		1.1		12.1151936				1211.51936

		G28 deeper		1.1						STS135.G32		0.045299562						G40		0		8.2258527				822.58527

		G16		1						STS135.G36		0.121151936

		G20		1						STS135.G40		0.082258527

												0.0711003884



0	0	1.2	1.1000000000000001	1.1000000000000001	0	0.1	1	1	1.1000000000000001	1.1000000000000001	1.2	1.1000000000000001	0	1.1225444	0	0	2.4473799999999997E-2	0.4285158	1.5151515	2.0703900000000001E-2	0.1979708	14.5572786	0	10.144019999999999	4.5299562	12.1151936	8.225852699999999	1	1	1.1000000000000001	1.1000000000000001	1.2	1.1000000000000001	0	0.1979708	14.5572786	0	10.144019999999999	4.5299562	12.1151936	8.225852699999999	

Exp 2 & 3 gene expression

								Experiment 2										Experiment 3

				Assay ID				WB SHAM (n=4)		WB RAD (n=5)		LUN SHAM (n=4)		LUN RAD (n=4)				Ground (n=6)		Flight                          (n=5)

		TLR 2		Mm00442346_m1				156±41		163±12		109±66		117±76				54±21		66±6						156±41		163±12		109±66		117±76				54±21		66±6				1.56±0.41		1.63±0.12		1.09±0.66		1.17±0.76				0.54±0.21		0.66±0.06

		TLR 4		Mm00445273_m1				39±10		32±10		30±11		49±9				20±4		14±3						39±10		32±10		30±11		49±9				20±4		14±3				0.39±0.10		0.32±0.10		0.30±0.11		0.49±0.09				0.20±0.04		0.14±0.03

		TLR 9		Mm00446193_m1				8±2		6±2		6±2		8±4				3±0.0		2±1						8±2		6±2		6±2		8±4				3±0.0		2±1				0.08±0.02		0.06±0.02		0.06±0.02		0.08±0.04				0.03±0.00		0.02±0.01

		MyD88		Mm00440338_m1				95±15		67±6		59±20		101±25				30±7		26±4						95±15		67±6		59±20		101±25				30±7		26±4				0.95±0.15		0.67±0.06		0.59±0.20		1.01±0.25				0.30±0.07		0.26±0.04

		RelA		Mm00501346_m1				48±6		41±7		46±11		52±10				18±3		15±3						48±6		41±7		46±11		52±10				18±3		15±3				0.48±0.06		0.41±0.07		0.46±0.11		0.52±0.10				0.18±0.03		0.15±0.03

		TNFα		Mm00443260_g1				4±1		3±1		4±2		4±1				1±0.5		1±0.2						4±1		3±1		4±2		4±1				1±0.5		1±0.2				0.04±0.01		0.03±0.01		0.04±0.02		0.04±0.01				0.01±0.005		0.01±0.002

		IL6		Mm00439653_m1				1±0.3		2±0.57		2±0.4		2±0.8				0.5±0.2		1±0.1						1±0.3		2±0.57		2±0.4		2±0.8				0.5±0.2		1±0.1				0.01±0.003		0.02±0.057		0.02±0.004		0.02±0.008				0.005±0.002		0.010±0.001

		IL1b		Mm00434228_m1				1±0.3		1±0.1		67±0.3		13±12.6				ND		ND						1±0.3		1±0.1		67±0.3		13±12.6				ND		ND				0.01±0.003		0.01±0.001		0.67±0.003		0.13±0.126				ND		ND

		TGFβ		Mm00493634_m1				52±16		52±8		57±42		27±11				170±104a		410±37b						52±16		52±8		57±42		27±11				170±104a		410±37b				0.52±0.16		0.52±0.08		0.57±0.42		0.27±0.11				1.7±1.04a		4.1±0.37b

		TFF3		Mm00495590_m1				29,100±7,150		19,800±3,980		19,800±5,250		37,900±13,490				10,700±2,340		10,200±1,860						29,100±7,150		19,800±3,980		19,800±5,250		37,900±13,490				10,700±2,340		10,200±1,860				291±71.5		198±39.8		198±52.5		379±134.9				107±23.4		102±18.6

		Slc16a1		Mm01306379_m1				1,653±356		983±216		1,071±342		1,362±271				282±98		342±39						1,653±356		983±216		1,071±342		1,362±271				282±98		342±39				16.53±3.56		9.83±2.16		10.71±3.42		13.62±2.71				2.82±0.98		3.42±0.39

		Slc5a8		Mm00520629_m1				370±44		384±130		305±114		632±168				84±19		65±15						370±44		384±130		305±114		632±168				84±19		65±15				3.70±0.44		3.84±1.30		3.05±1.14		6.32±1.68				0.84±0.19		0.65±0.15

								1Means without common superscript differ (p<0.05).

								*Remained significant after adjusting for multiple comparisons

								Data are LS means ±SEM.

								ND= not detected, WB SHAM=weight bearing/sham radiation,  																		WB SHAM=weight bearing/sham radiation, WB RAD=weight bearing/high LET 28Si radiation,

								WB RAD=weight bearing/high LET 28Si radiation,																		LUN SHAM=1/6 G weight bearing/sham radiation, LUN RAD=1/6 G weight bearing/ high LET 28Si radiation.

								LUN SHAM=1/6 G weight bearing/sham radiation,

								LUN RAD=1/6 G weight bearing/ high LET 28Si radiation.



https://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=ABAssayDetailDisplay&assayID=Mm00434228_m1&Fs=y&adv_phrase3=EXACT&adv_phrase2=EXACT&adv_phrase1=EXACT&assayType=GE&catID=601267&adv_kw_filter3=ALL&srchType=keyword&adv_kw_filter2=ALL&SearchRequest.Common.QueryText=Il1b&kwdropdown=ge&adv_kw_filter1=ALL&species=Mus+musculus&adv_query_text3=&searchType=keyword&adv_query_text2=&adv_query_text1=&uploadType=ID+List&adv_boolean3=AND&adv_boolean2=AND&adv_boolean1=AND&chkBatchQueryText=false&kwfilter=ALL&SearchRequest.Common.PageNumber=1&msgType=ABGEKeywordResultshttps://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=ABAssayDetailDisplay&assayID=Mm00439653_m1&Fs=y&adv_phrase3=EXACT&adv_phrase2=EXACT&adv_phrase1=EXACT&assayType=GE&catID=601267&adv_kw_filter3=ALL&srchType=keyword&adv_kw_filter2=ALL&SearchRequest.Common.QueryText=Il6ra&kwdropdown=ge&adv_kw_filter1=ALL&species=Mus+musculus&adv_query_text3=&searchType=keyword&adv_query_text2=&adv_query_text1=&uploadType=ID+List&adv_boolean3=AND&adv_boolean2=AND&adv_boolean1=AND&chkBatchQueryText=false&kwfilter=ALL&SearchRequest.Common.PageNumber=1&msgType=ABGEKeywordResultshttps://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=ABAssayDetailDisplay&assayID=Mm00501346_m1&Fs=y&adv_phrase3=EXACT&adv_phrase2=EXACT&adv_phrase1=EXACT&assayType=GE&catID=601267&SearchRequest.Common.SortSpec=RECOMMENDED_ASSAY_FLAG+desc&searchValue=null&searchBy=null&adv_kw_filter3=ALL&srchType=keyword&adv_kw_filter2=ALL&SearchRequest.Common.QueryText=RelA&kwdropdown=ge&adv_kw_filter1=ALL&inventoried=1&adv_query_text3=&species=Mus+musculus&searchType=keyword&adv_query_text2=&adv_query_text1=&adv_boolean3=AND&displayAdvSearchResults=null&SearchRequest.Common.ResultsPerPage=25&adv_boolean2=AND&adv_boolean1=AND&chkBatchQueryText=false&kwfilter=ALL&SearchRequest.Common.PageNumber=1&isSL=null&msgType=ABGEKeywordResultshttps://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=ABAssayDetailDisplay&assayID=Mm00445273_m1&Fs=y&adv_phrase3=EXACT&adv_phrase2=EXACT&adv_phrase1=EXACT&assayType=GE&catID=601267&adv_kw_filter3=ALL&srchType=keyword&adv_kw_filter2=ALL&SearchRequest.Common.QueryText=Myd88&kwdropdown=ge&adv_kw_filter1=ALL&species=Mus+musculus&adv_query_text3=&searchType=keyword&adv_query_text2=&adv_query_text1=&uploadType=ID+List&adv_boolean3=AND&adv_boolean2=AND&adv_boolean1=AND&chkBatchQueryText=false&kwfilter=ALL&SearchRequest.Common.PageNumber=1&msgType=ABGEKeywordResults
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