In Vivo Comet Assay

MMS treatments of mice
Four groups of mice (n = 3) were intraperitoneally injected with MMS diluted in DMSO. One group received 5 mg/kg of MMS to induce lesions that can be detected with Fpg- and hAAG- modified comet assay. The second group of animals received a higher concentration of MMS at 25 mg/kg, and the third group received the highest MMS concentration at 50 mg/kg to induce strand breaks that can be detected by the comet assay without the addition of modifying enzymes. The fourth group consisted of control animals that received an equal volume of DMSO. Three hours after MMS or DMSO injections, the animals were euthanized by asphyxiation with carbon dioxide, according to AVMA guidelines, and necropsied. Liver, lungs, kidneys, pancreas, spleen and brain were removed and processed as described below.

NDMA treatments of mice
NDMA was synthesized as previously described [41]. Mice (n =3) were exposed to a total dose of 10.5 mg/kg NDMA diluted in saline and administered intraperitoneally over two separate injections. One-third of the dose (3.5 mg/kg NDMA in 10 L saline) was given at 8 days of age, and the remaining two-thirds of the dose (7 mg/kg in 20 L saline) was given at 15 days of age. Control mice were injected with equivalent volumes of saline. Mice were euthanized by asphyxiation with carbon dioxide according to AVMA guidelines and dissected at 24 hours, 48 hours, 5 days and 10 weeks post-injection. Liver, lungs, kidneys, pancreas and spleen were collected and processed as described below.

Tissue sample processing 
Organs collected at necropsy were immediately flash frozen in liquid nitrogen and stored at -80C until ready for processing. The MMS tissues were frozen for ~ 2 - 4 weeks before analysis while the NDMA exposed tissues were frozen for ~6 months – 2 years prior to analysis. To obtain cell suspensions from the frozen animal tissues, ~20 mg  tissues were transferred from -80C freezer into a 1.5 mL tube containing 1 mL cold tissue mincing solution (20 mM Na2EDTA and 10% DMSO in HBSS [Mg2+- and Ca2+-free]) of pH 7.5 (except for pancreas that was suspended in 600 L mincing solution. The tissues were gently minced using dissecting micro scissors and filtered through a 40-m filter, and the single-cell suspensions were kept on ice until loading onto the CometChip. The spleen tissue cell suspensions were further diluted (1:1 ratio) with tissue mincing solution before loading onto the chip. 50 L of the cell suspensions were loaded onto the CometChip and incubated for 15 minutes at 37C in the presence of 5% CO2.

Alkaline comet Assay
Cells were allowed to load into the microwells by gravity and excess cells were washed off with PBS by shear force. The chip containing the cells was then covered with a layer of 1% LMP agarose in PBS and allowed to completely gelate by keeping the gel at room temperature for 3 minutes, followed by 2 minutes at 4C. After gelation of the chip, the alkaline comet assay was performed as previously described [20, 29]. Briefly, cells encapsulated in the CometChip were lysed overnight at 4C in alkaline lysis buffer with at pH ~10, consisting of 2.5 M NaCl, 100 mM Na2EDTA, 10 mM Trizma Base, and 1% Triton X-100 dissolved in deionized H2O. Following lysis, unwinding was performed in alkaline unwinding buffer at pH ~13.5, consisting of 0.3 M NaOH and 1 mM Na2EDTA in deionized H2O for 40 minutes at 4C, and the DNA was electrophoresed in the same buffer for 30 minutes at a constant voltage of 1V/cm and ~300 mA. Following electrophoresis, the CometChip was submerged and washed 3 times in neutralization buffer at pH ~7.5, consisting of 0.4 M Trizma HCl in distilled water. The DNA was stained with 1X SYBR Gold in PBS for 15 minutes at room temperature, protected from light using aluminum foil. Fluorescent images of the comets were captured at 4X magnification using a fluorescent microscope (Nikon Ti2-E inverted microscope). Image acquisition was performed by using the automatic scanning function, and the comet images were analyzed using the Trevigen Comet Analysis software. 


Fpg Enzyme Incubation
Chips were equilibrated in Fpg buffer (40 mM HEPES, 0.1 M KCl, 0.5 mM EDTA, 0.2 mg/mL BSA, pH 8.0) by washing 3X (5 min each) in the buffer. The chip was then either incubated in the buffer or with the Fpg enzyme (1:10,000 dilution in Fpg buffer) by adding 50 μL of Fpg buffer or Fpg buffer + Fpg enzyme into each CometChip macrowell. The chips were incubated for 1 h at 37 °C. To terminate the reaction, the chips were submerged in cold PBS and immediately transferred to cold alkaline unwinding buffer, after which the remaining steps of the comet assay were performed as described above.

hAAG Enzyme Incubation	Comment by Charlie Demurjian: 
Chips were equilibrated in hAAG buffer (20 mM Tris-HCl, 10 mM (NH4)2SO4, 10 mM HCl, 2 mM MgSO4, 0.1% Triton X-100, pH 8.8) by washing 3X (5 min each) in the buffer. The chip was then either incubated in the buffer or with the hAAG enzyme (10 U in hAAG buffer) by adding 50 μL of hAAG buffer or hAAG buffer + hAAG enzyme into each CometChip macrowell. The chips were incubated for 1 h at 37 °C. To terminate the reaction, the chips were submerged in cold PBS and immediately transferred to cold alkaline unwinding buffer and remaining steps of the comet assay performed as described above.
