B.14. VERTEBRATE ANIMALS
1. Eight-to-ten-week old, pathogen-free mice, approximately 25 grams in weight, will be used for the in vitro and in vivo studies in the proposed aims. C57BL/6 mice will be obtained from Taconic. RAGE knockout mice are in the C57BL/6 background. 

The number of mice needed for analyses are indicated for each aim as follows:

TOTAL MICE OVER THREE YEARS: 130 mice (82 WT; 48 RAGE KO)
Aim 1. Number of mice (48 mice): Two mouse strains, wild-type (WT) and RAGE knockout (KO), will be used. Mice will be divided into two groups, HDM treated or saline-treated controls, for a total of 4 groups. Power analysis indicates we need 5 mice per group to provide a power of 0.8 to detect a 20% difference in parameters being measured. One additional mouse will be added to each group in case of accidental death during the HDM treatment phase: 6 mice per group. Therefore, I will need 6 mice/group x 4 groups = 24 mice. I will repeat the experiment two times, to ensure the reproducibility of results, so the amount of mice used will double: 24 x 2 = 48 mice total for Aim 1 (24 WT mice; 24 RAGE KO mice).
Aim 2a. Number of mice (48 mice): All three cell types (macrophages, dendritic cells (DCs), and airway smooth muscle cells (ASMCs)) can be isolated from the same animal. Macrophages and DCs are abundant in the lung, so ASMCs will be the limiting factor here and will dictate the number of mice that will be needed. Three conditions will be tested on isolated cells: (1) addition of HMGB1, (2) addition of S100A8/A9, and (3) saline controls. Each condition will be run in triplicate in a 96 well plate. Five different time points will be collected. As such, the total number of wells needed per cell type is: 3 (conditions) x 3 (triplicate) x 5 (time points) = 45 wells of cells. Each well will contain 40,000 cells: 45 wells x 40,000 cells = 1,800,000 cells needed of each type. Lauer and colleagues (Lauer et al. (2009) JBC39) note that 12 tracheas are needed to obtain enough ASMCs. As such, 12 mice will be sacrificed for each experiment. I will run each experiment twice to show reproducibility, so the number of mice will double: 12 x 2 = 24 mice. I will need to repeat all of the experiments in RAGE KO mice, so the amount of mice needed total will double again: 24 x 2 = 48 mice total for Aim 2a (24 WT; 24 RAGE KO).
Aim 2b. Number of mice (34 mice):  Wild-type mice will be used to isolate Th2 cells and ILC2s. As these cells will be isolated simultaneously from single cell suspensions via flow, ILC2s, which are expressed at lower numbers, will be the limiting factor. Doherty and colleagues (Doherty et al. (2013) J Allergy Clin Immunol27) report that each mouse, after in vivo ILC2 stimulation, yields about 100,000 ILC2s. 40,000 cells are plated per well in a 96-well plate for in vitro experiments. The conditions I am testing include the addition of (1) HMGB1, (2) S100A8/A9, (3) IL-33, (4) HMGB1 + IL-33, (5) S100A8/A9 + IL-33, and (6) saline control. These will be run in triplicate. Therefore, I will need to isolate: 6 (conditions) x 3 (triplicate) = 18 wells x 40,000 cells/well = 720,000 cells. I would like to run one set of experiments with a RAGE-blocking antibody as well, so this doubles the cells needed: 720,000 x 2 = 1,440,000 cells. If each mouse yields 100,000 cells, then I would need about 15 mice. I added two more to my calculations just in case some mice have a low cell yield: 17 mice. I am going to run the entire experiment two times, so this number will be doubled to 34 WT mice total for Aim 2b.
2. The complex interactions to be studied in the proposed project cannot be addressed solely in cell culture systems. This work must also be done in animal systems. The mouse has been chosen as our primary animal model because (1) the levels and biodistribution of RAGE in the mouse lung and (2) the biochemical properties of the mouse RAGE protein are very similar to that found in human lungs. In addition, the availability of genetically-altered mice with a difference in the expression of RAGE in their lungs will enable a thorough investigation of the role of this protein in asthma/allergic airway disease.

3. The University of Pittsburgh Laboratory Animal Resources Facilities provides veterinary services. The University of Pittsburgh Animal Facility will euthanize and perform necropsy on any animals that might become sick or otherwise in distressed in this study. 
4. Exposure of mice to models of asthma/allergic airway disease is known to cause pulmonary inflammation and airway hyper-reactivity. Any mouse that experiences severe respiratory distress (defined as a respiratory rate greater than ~240 by current Association for Assessment and Accreditation of Laboratory Animal Care standards) or cannot freely ambulate with allergen exposure will be sacrificed by a lethal injection with Nembutol (described in detail below). These treatments are necessary to test specific hypotheses to enhance our knowledge about the role of RAGE in asthma/allergic airways disease, with the goal of developing novel therapies to improve the treatment of asthma.

The PI gives assurance that all experimental procedures will comply with Federal Legislation (Animal Welfare Acts) requiring that animals be rendered insensible to pain by the appropriate use of anesthetics, analgesics, or tranquilizing agents during such procedures. Isoflurane will be the primary anesthetic used to anesthetize mice during experimental procedures.
5. Euthanasia of animals will be accomplished by anesthesia with Nembutal (150 mg/kg overdose) followed by exsanguination. This method is consistent with the method suggested by the Panel on Euthanasia of the American Veterinary Medical Association.
