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Temporal patterns of gene expression profiles in the neonatal mouse lung after hypoxia-reoxygenation
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Supplementary Methods:
Rationale for using the postnatal day seven mouse model:
At the Department of Pediatric Research we have established both piglet and mouse models of hypoxia-reoxygenation. In the planning phase of this study, the mouse genome was fully sequenced, which was important in the transcriptome profiling study [1]. Also financial, ethical and practical reasons influenced our decision to use a mouse model. We wanted to study mice comparable to late premature humans, since there has been a call for more research in this patient category [2].Mice on Postnatal day (P) 7 are in brain development comparable to humans at Gestational age 32-36 [3]. On P7 the lung development is comparable to human development at near term [4;5]. Whole body hypoxia-reoxygenation was chosen instead of focal clamping of the blood flow in order to study the effect of hypoxia-reoxygenation on different organs in the same mice. When originally establishing the mouse model in the institute, a pilot was performed where hypoxia for 1 hour or 2 hours was examined [1;6]. Already after 1 hour of hypoxia the mice had a compensated metabolic acidosis with pH 7.36 and BE of -9.3 [6], and after 2 hours of hypoxia the pH had decreased to 7.23 and BE to -13.3 [1]. Two hours of hypoxia was then chosen both as it has been suggested that the duration of fetal distress before delivery is often two hours [7], and because a metabolic acidosis with a BE ‑13.3 is within the criteria for neonatal asphyxia [8]. A 30 min reoxygenation period was chosen as this is a realistic time frame for resuscitation in the clinical setting. In the transcriptome profiling study, we examined graded FiO2 at one time point, and saw that 60% O2 had the highest number of gene expression changes in the lung. After the ILCOR guidelines for resuscitation changed in 2010 [9], the use of supplemental oxygen in the delivery room is guided by pulse oximetry, and the use of 100% O2 less common than earlier. Thus we decided to use 60% O2 as hyperoxia for this study. It was not within the scope of this study to do long term follow up of the animals beyond 72 hours after the intervention. However, the difference in insult between the intervention groups is only 30 min of air versus 60% O2, thus we suspect it would result in minor changes in long term follow up and require unethically large animal groups to show any differences.
The gene selection process:
When selecting the 44 genes for this study, we started with the most significant genes from the transcriptome profiling study in the neonatal mouse brain [10] and lung [1]. In addition, we performed a pilot in hippocampus and striatum with TaqMan Mouse immune array (Life Technologies, Carlsbad, CA). The three lists of gene symbols can be found in the table below:

	Brain transcriptome study
	Lung transcriptome study
	Mouse immune panel

	A2m
	Adm
	Actb
	Fn1
	Smad7

	Adgrl4
	Aqp1
	Agtr2
	Gapdh
	Socs1

	Angpt2
	Ass1
	B2m
	Gusb
	Socs2

	Aspa
	Atox1
	Bax
	Gzmb
	Stat1

	Bcl3
	Bnip3
	Bcl2
	H2-Ea
	Stat3

	C5ar1
	C4a
	Bcl2l1
	H2-Eb1
	Stat4

	Canx
	Ccnd1
	C3
	Hmox1
	Stat6

	Casp1
	Cdo1
	Ccl19
	Hprt1
	Tbx21

	Ccl12
	Dusp1
	Ccl2
	Icos
	Tfrc

	Ccl9
	Edn1
	Ccl3
	Ifng
	Tgfb1

	Ddb1
	Ero1lb
	Ccl5
	Ikbkb
	Tnf

	Grin2b
	Fgf18
	Ccr2
	Il10
	Tnfrsf18

	Hist1h2bb
	Fus
	Ccr4
	Il12a
	Vcam1

	Hmox1
	Gadd45g
	Ccr7
	Il12b
	Vegfa

	Igf1r
	Gata3
	Cd19
	Il13
	

	Il1r1
	Glul
	Cd28
	Il15
	

	Irgm1
	Hpgd
	Cd34
	Il17
	

	Klra6
	Hsd11b1
	Cd38
	Il18
	

	Lcn2
	Igf2bp1
	Cd3e
	Il1a
	

	Mt1
	Il17d
	Cd4
	Il1b
	

	Mt2
	Il1f9
	Cd40
	Il2
	

	Naip1
	Il20rb
	Cd40lg
	Il2ra
	

	Osmr
	Irs1
	Cd68
	Il3
	

	Oxsr1
	Lcn2
	Cd80
	Il4
	

	Spef2
	Lipg
	Cd86
	Il5
	

	Stat3
	Lox
	Cd8a
	Il6
	

	Vta1
	Ly6a
	Col4a5
	Il7
	

	Vwf
	Ly6c2
	Csf1
	Il9
	

	
	Mpv17l
	Csf2
	Lrp2
	

	
	Msr1
	Csf3
	Nfkb1
	

	
	Ntrk2
	Ctla4
	Nfkb2
	

	
	Nuak1
	Cxcl10
	Nos2
	

	
	P4ha2
	Cxcl11
	Pgk1
	

	
	Pdgfd
	Cxcr3
	Prf1
	

	
	Pgf
	Cyp1a2
	Ptgs2
	

	
	Ppp1r15a
	Cyp7a1
	Ptprc
	

	
	Prkar1b
	Ece1
	Sele
	

	
	Prkcq
	Edn1
	Selp
	

	
	Scnn1a
	Fas
	Ski
	

	
	Scnn1b
	Fasl
	Smad3
	

	
	Serpine1
	
	
	

	
	Sgk1
	
	
	

	
	Slc2a3
	
	
	

	
	Smad6
	
	
	

	
	Stc1
	
	
	

	
	Timp3
	
	
	

	
	Vegfc
	
	
	

	
	Xdh
	
	
	


Bold: Genes selected in the study


The aim of the study was to examine gene expression changes from primary energy failure into the window of opportunity between first and second energy failure [11] and a late time point, and thus 0, 2.5, 5, and 72 h (T0h, T2.5h, T5h and T72h respectively) after completed reoxygenation were chosen as time points for mRNA examination. Genes that could be suspected to change in this time frame were more likely to be chosen. Finally, we decided at the time to select key genes from several important pathways as opposed to choosing genes from mainly one or a few linked pathways.
In the process of selecting which proteins to analyze, we examined the results of the mRNA study, selected the mRNA with the most significant findings, tried to examine the literature of the significance of the protein concentration, and in the end selected the proteins that were available through our suppliers of commercial ELISA kits. Based on a pilot described in [12], 0, 12, 24, and 72 h (T0h, T12h, T24h, and T72h respectively) were chosen as time points for protein examination.

Kits used for protein analysis:
From R&D (Minneapolis, MN): Mouse CXCL10 (MCX10, dilution 1:1), Mouse LCN2 (DY1857, dilution 1:5000) and Mouse TNFα (MTA00B, dilution 1:1)
From USCN Life sciences (Wuhan, People’s Republic of China): BCL2 (E90778Mu, dilution 1:50), CASP3 TOTAL (E90626Mu dilution 1:5), CCND1 (E90585Mu, dilution 1:5), CHEK1 (E80334Mu, dilution 1:5), GADD45G (E80536Mu, dilution 1:5), and MT1 (E91119Mu, dilution 1:2)
From Cell Signaling Technology (Danvers, MA): Cleaved CASP3 (7190S, dilution 1:5)

Reference List

	1. 	Wollen EJ, Sejersted Y, Wright MS, Bik-Multanowski M, Madetko-Talowska A, Gunther CC, Nygard S, Kwinta P, Pietrzyk JJ, Saugstad OD: Transcriptome profiling of the newborn mouse lung after hypoxia and reoxygenation: hyperoxic reoxygenation affects mTOR signaling pathway, DNA repair, and JNK-pathway regulation. Pediatr Res 2013;74:536-44.
	2. 	Raju TN, Higgins RD, Stark AR, Leveno KJ: Optimizing care and outcome for late-preterm (near-term) infants: a summary of the workshop sponsored by the National Institute of Child Health and Human Development. Pediatrics 2006;118:1207-14.
	3. 	Hagberg H, Peebles D, Mallard C: Models of white matter injury: comparison of infectious, hypoxic-ischemic, and excitotoxic insults. Ment Retard Dev Disabil Res Rev 2002;8:30-8.
	4. 	Amy RW, Bowes D, Burri PH, Haines J, Thurlbeck WM: Postnatal growth of the mouse lung. J Anat 1977;124:131-51.
	5. 	Shi W, Bellusci S, Warburton D: Lung development and adult lung diseases. Chest 2007;132:651-6.
	6. 	Sejersted Y, Aasland AL, Bjøras M, Eide L, Saugstad OD: Accumulation of 8-oxoguanine in liver DNA during hyperoxic resuscitation of newborn mice. Pediatr Res 2009;66:533-8.
	7. 	Chapados I, Cheung PY: Not all models are created equal: animal models to study hypoxic-ischemic encephalopathy of the newborn. Commentary on Gelfand SL et al.: A new model of oxidative stress in rat pups (Neonatology 2008;94:293-299). Neonatology 2008;94:300-3.
	8. 	Low JA: Intrapartum fetal asphyxia: definition, diagnosis, and classification. Am J Obstet Gynecol 1997;176:957-9.
	9. 	Perlman JM, Wyllie J, Kattwinkel J, Atkins DL, Chameides L, Goldsmith JP, Guinsburg R, Hazinski MF, Morley C, Richmond S, Simon WM, Singhal N, Szyld E, Tamura M, Velaphi S: Part 11: Neonatal resuscitation: 2010 International Consensus on Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science With Treatment Recommendations. Circulation 2010;122:S516-S538.
	10. 	Wollen EJ, Sejersted Y, Wright MS, Madetko-Talowska A, Bik-Multanowski M, Kwinta P, Gunther CC, Nygard S, Løberg EM, Ystgaard MB, Pietrzyk JJ, Saugstad OD: Transcriptome profiling of the newborn mouse brain after hypoxia-reoxygenation: hyperoxic reoxygenation induces inflammatory and energy failure responsive genes. Pediatr Res 2014;75:517-26.
	11. 	Lorek A, Takei Y, Cady EB, Wyatt JS, Penrice J, Edwards AD, Peebles D, Wylezinska M, Owen-Reece H, Kirkbride V, .: Delayed ("secondary") cerebral energy failure after acute hypoxia-ischemia in the newborn piglet: continuous 48-hour studies by phosphorus magnetic resonance spectroscopy. Pediatr Res 1994;36:699-706.
	12. 	Rognlien AG, Wollen EJ, Atneosen-Asegg M, Saugstad OD: Increased expression of inflammatory genes in the neonatal mouse brain after hyperoxic reoxygenation. Pediatr Res 2015;77:326-33.



