Figures

Fig. 1. Kaplan-Meier curves for 360-d survival following whole-thorax lung irradiation.
Survival curves for (A) age- and sex-matched CBA/J; (B) age- and sex-matched C57L/J;
(C) male C57BL/6J; and (D) female C57BL/6J mice. Cox proportional hazard regression

analysis was performed to determine the association between radiation dose and time to
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survival, and the radiation dose by sex interaction effect. Hazards of dying (hazard ratio,
HR) with 95% lower and upper confidence intervals (CI) are presented. Each radiation

dose group was composed of 20 age-matched animals (50% male, 50% female).
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Fig. 2. Radiation dose response relationship and median survival times. Predicted
probabilities for 360-d lethality with 95% confidence limits for (A) CBA/J; (B) C57L/J;
and (C) C57BL/6J mice by sex. (D) Dose—response relationship for 360-d survival is
right shifted from C57L/J>CBA/J->C57BL/6J. (E) Median survival times for each

strain.
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Fig. 3. Characterization of radiation-induced lung pathology. (A) Wet lung weight, a
marker of edema and congestion, is significantly increased in male and female CBA/J
mice at 14.25 and 15 Gy whole-thorax lung irradiation (WTLI). Microscopic exam of
Masson’s trichrome stained lung sections collected at time of major morbidity
demonstrate significant inflammation and collagen deposition. (B) Significant increase is
noted in wet lung weight in C57L/J mice starting at a WTLI dose of 9.0 Gy (male) and
9.75 Gy (female). The sensitivity of the lungs demonstrates a lack of a dose—response
relationship for increasing lung inflammation, edema, and congestion. Histology shows
significant inflammation, airway congestion, and contracted fibrosis. Damage is
significant across all dose levels. (C) In C57BL/6J mice, lung weight is increased at a
dose of 214 Gy in male mice and >12.0 Gy in female mice, with a clear dose-response
relationship for increased fibrosis. Hemorrhage was observed at the highest doses of 17
Gy. The dominant histologic feature in this strain was subpleural fibrosis. Error bars:

SEM. *P < 0.05.
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Fig. 4. Lung injury profile among strains at 24 h post 0, 12.5-, or 15-Gy whole-lung
thorax irradiation. (A) Transmission electron micrographs demonstrate prominent
ultrastructural differences among C57L/J, CBA/J, and C57BL/6J mice 24 h after thoracic
irradiation with a single dose of 15 Gy (n = 3/strain). In C57L/J mice, prominent
endothelial (EC) and epithelial cell (P1/PIl) swelling with capillary occlusion is noted.
Interstitial cell (IC) necrosis and inflammatory cell infiltrates are also seen. Abundant

lethal cell injury and apoptosis, characterized by cytoplasmic blebbing, nuclear
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membrane invagination, mitochondrial (M), and endoplasmic reticulum (ER) swelling,
are noted. Bronchial epithelial cells are severely swollen and apoptotic in the lungs of
both C57L/J and CBA/J mice. The primary ultrastructural features in C57BL/6J lungs are
significant interstitial edema and mild epithelial and endothelial cell swelling.
Inflammation is not as prominently observed in C57BL/6J mice as in C57L/J. (B)
Unsupervised principal component analysis (PCA) of lung tissue samples demonstrates
clustering of genes according to (a) strain; (b) expected pathology at 12.5-15 Gy (i.e.,
pneumonitis only, mixed pneumonitis and fibrosis, or fibrosis only); (c) median time of
survival at 12.5-15 Gy (<140 or >140 d); and (d) radiation dose and strain. For PCA,
C57L/J and CBA/J mice are defined as acute responders (average mortality <140 d) and
C57BL/6J as delayed responders (average mortality >140 d). Grouping of individual
tissue samples between the two groups suggests distinct differences in gene expression
between acute and delayed responders. Close clustering of individual samples denotes the
biologic reproducibility of results. (C) Total number of upregulated and downregulated
genes (P < 0.01, >2-fold change) between 0 and 12.5 and 15 Gy in each strain suggests
that a highly complex biologic response is induced by radiation in lung tissue. (D) Top 5
Ingenuity Pathway Analysis canonical pathways with the highest gene enrichment in

each strain.
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Fig. 5. Ingenuity Pathway Analysis of top toxic pathways associated with observed
changes in gene expression. Renal necrosis/cell death is highly enriched in all three
strains. In the relatively radiation-sensitive C57L/J strain, the pro-apoptosis pathway is

enriched compared to the anti-apoptosis pathway in both CBA/J and C57BL/6J samples.
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Fig. 6. Quantitative mMRNA expression of select genes identified by differential gene
expression analysis. (A) Gene expression among the 20 selected genes identified by
Ingenuity Pathway Analysis as being differentially expressed between acute (C57L/J,
CBA/J) vs. delayed (C57BL/6J) responders. Quantitative real-time polymerase chain
reaction (QRT-PCR) was performed using mRNA from the same tissue samples collected

for microarray analysis. Relative mMRNA expression for the irradiated (15 Gy) sample
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from each strain (C57BL/6J, CBA/J, C57L/J) was normalized to the respective sham-

irradiated control. (B) *P < 0.05; **P < 0.01; ***P < 0.001.
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Fig. 7. Expression of acute phase proteins. Expression of the protein product of
SERPINA1, alpha-1 antitrypsin, and the protein product for ORM1, alpha-1-acid
glycoprotein. **P < 0.01; ***P < 0.001. Data was analyzed using one-way ANOVA with

multiple comparisons test. Sample size per group = 5.
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Table 1: Selected genes up- or downregulated in acute responders (CBA/J, C57L/J)

compared with delayed responders (C57BL/6J)

Gene Name Biological process Cellular component P value

Genes upregulated in acute responders (CBA/J, C57L/J) compared with delayed responders
(C57BL/6J)

SERPINA1 Serine (or cysteine Response to Extracellular 1.4x1010
proteinase inhibitor, | cytokine stimulus
clade A, member 1

(aka alpha-1
antitrypsin)
ORM1,2 Orosomucoid 1,2 Acute phase Extracellular 1.12 x 10°%
(aka. alpha-1 acid response
glycoprotein)
Mtap?2 Microtubule Negative regulation | Cytoplasm 9.46 x 1071

associated protein 2 | of microtubule
polymerization

ALAD Aminolevulinate, Heme biosynthetic | Extracellular 3.17x 10718
delta dehydratase process

AFP Alpha fetoprotein SMAD protein Cytoplasm/ 3.12x10°%

signal transduction | Extracellular

VEGFC Vascular endothelial | Angiogenesis Extracellular 6.82 x 107
growth factor-C

PAIP1 Polyadenylate Positive regulation | Cytoplasm 9.05x 107
binding protein- of translation
interacting protein 1

FEZ1 Fasciculation and Mitochondrial Cytoplasm 5.61 x 107%
elongation protein localization
zetal

TSHB Thyroid-stimulating | Hormone Activity | Extracellular 2.15 x10°%
hormone, beta
subunit

FAM20B Family with Phosphorylation; Integral to membrane 7.71x 102
sequence similarity metabolic process
20, member B

Selected genes down regulated in acute responders (CBA/J, C57L/J) compared with delayed
responders (C57BL/6J)

SLC15A2 Solute carrier family | Dipeptide transport | Integral to membrane 221 x107%
15 (H+/peptide
transporter)

RPS9 Ribosomal protein S9 | Positive regulation | Cytoplasm 6.63 x 1072°

of cell proliferation
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GALC Galactosylceramidase | Galactosylceramide | Mitochondrion/lysosome | 1.83 x 102
catabolic process
TRIP11 Thyroid hormone Transcription from | Nucleus 2.19 x 102
receptor interactor 11 | Pol Il promoter
PTTG1 Pituitary tumor DNA Repair Nucleus 3.60x 10
transforming gene 1
ANG Angiogenin Activation of Extracellular 6.18 x 107%
phospholipase C
MID1 Midline 1 Positive regulation | Cytoplasm 1.15x 107
of stress-activated
MAPK cascade
SOX11 SRY-box containing | Positive regulation | Cytoplasm/ 1.33x 107
gene 11 of transcription nucleus
from RNA
polymerase Il
promoter
HFE Hemachromatosis Antigen processing | MHC class 1 protein 7.84 x 107
and presentation; complex
iron homeostasis
Erdrl Erythroid Somatic stem cell | Unknown 291 x10%
differentiation maintenance
receptor-1
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