









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













www.sciencemag.org/cgi/content/full/313/5783/94/DC1



Supporting Online Material for Prion-Induced Amyloid Heart Disease with High Blood Infectivity in Transgenic Mice Matthew J. Trifilo, Toshitaka Yajima, Yusu Gu, Nancy Dalton, Kirk L. Peterson, Richard E. Race, Kimberly Meade-White, John L. Portis, Eliezer Masliah, Kirk U. Knowlton,* Bruce Chesebro,* Michael B. A. Oldstone* *To whom correspondence should be addressed. E-mail: [email protected] (M.B.A.O), [email protected] (B.C.), [email protected] (K.U.K.) Published 7 July 2006, Science 313, 94 (2006) DOI: 10.1126/science.1128635



This PDF file includes: Materials and Methods Tables S1 and S2 References



Supporting Online Material Materials and Methods Scrapie inoculation of mice. tg mice were constructed as previously described (S1). C57BL/6 mice (obtained from the Rodent Breeding Colony at The Scripps Research Institute) were used for infectivity studies and as controls. For scrapie infection, tg and wt mice were inoculated intracerebrally at 6 weeks of age with 30 µl of a 1% suspension of brain derived from mice infected with scrapie strains RML, ME7, or 22L. Inoculum contained 0.7-1.0x106 ID50 units of infectious scrapie agent. The RML scrapie strain was the inoculum employed unless otherwise cited. tg mice used were from lines 23 and 44 (S1) and gave identical results.



Blood collection and separation into components. Scrapie-infected wt and tg mice were exsanguinated at various times post-infection. Uninfected tg and control animals were exsanguinated at 280 to 600 days of age. Blood was collected aseptically from individual mice under anesthesia (isoflurane: 1.25-1.5% in 100% oxygen) by opening the chest cavity and performing cardiac puncture. Blood was mixed immediately with citrate phosphate dextrose, 100µl per mL of blood, as an anticoagulant. Individual blood samples in 1.5 ml eppendorf tubes were centrifuged in a Beckman Coulter Microfuge for 5 minutes at 2280 x g at room temperature. Plasma was removed from the sedimented cells, recentrifuged for an additional 5 minutes at 2280 x g at room temperature to clear residual cells, plasma removed, and immediately frozen on dry ice and stored at -20° C until used. Sedimented cells from the original whole blood spin were resuspended in 1.5 ml of sterile PBS and recentrifuged at 3950 x g for 20 minutes at room temperature. The



supernatant was removed, and the wash process was repeated with an additional 1.5 ml of sterile PBS to remove residual plasma. The final cell pellet was resuspended in 1 ml of sterile PBS, frozen at -20° C and stored until used or frozen at -80° C for long term storage.



Tissue collection for histochemical and biochemical analysis. Mice were exsanguinated as described above. Organs were removed from mice, and half of each tissue was immediately either fixed in neutral buffered 4% formaldehyde for 3-5 days or placed at -80° C for later use.



Analysis of PrPres levels by western blot. Brain, heart, spleen, and thymic tissue was placed in 2 ml polypropylene screw cap tubes (Biospec Products Inc.) filled up to 25% with sterilized glass beads (1.0 mm diameter beads; Biospec Products Inc.) containing 1 ml sterile 0.01M Tris-HCL, pH 7.4 with 0.005M MgCl2. Tubes were placed into the Mini Beadbeater 8 (Biospec Products Inc.) and homogenized for 1 minute. Homogenates were transferred to sterile 1.5 ml eppendorf tubes and incubated with DNase (RNase free DNase I; Roche; 1mg/g starting tissue) for 1h at 37° C. Samples were then transferred to polyallomer Bell-top Quick Seal centrifuge tubes (Beckman), and an equal volume of 20% Sarkosyl in Tris-HCL buffer added. The suspension was vortexed and incubated 1h at room temperature. Samples were topped off with 10% Sarkosyl (final volume, 3.5 ml per tube). Tissue homogenate samples were clarified by centrifugation at 10,000g for 30 min at 10° C, supernatant collected and centrifuged at 70,000g for 2 h at 10° C in a Beckman TL-100 Ultracentrifuge using a TLA 100.3 rotor. The pellet was resuspended



in 1ml of sterile water (1ml/200 mg starting tissue), sonicated until disrupted using a Sonic Dismembrator 60, setting 1, (Fisher Scientific), and digested with Proteinase K (Roche) 25 micrograms/ml for 30 minutes at 37° C. The reaction was stopped by addition of 0.1M phenylmethylsulfonylfluoride (PMSF) and cooling on ice for 15 minutes. After centrifugation at 70,000g for 1h at 10° C, pellets were resuspended in 25 µl sample buffer, sonicated, boiled for 5 minutes, and run on SDS-PAGE gels. Gels were blotted onto PVDF membranes (Invitrogen), and blocked for 1 hour at room temperature in 5% powdered skim milk in sterile water. PrPres bands were detected by adding either rabbit anti-PrP (89-103) antibody R30 (1:500), or human anti-PrP antibody D13 (96-106) (3 µg/ml) (S2) to membranes and incubating overnight at 4° C. Membranes were rinsed with buffer and stained with secondary horse radish peroxidase (HRP)-conjugated goat anti-rabbit or goat anti-human antisera diluted 1/20,000 for detection of R30 or D13, respectively (S1). Bands were detected using either the Pico or Phemto chemiluminescent detection kit (Pierce) (S3). Frozen blood cell pellets were thawed and lysed in sterile PBS containing 1% Triton X-100, 50 mM HEPES, 150 mM NaCl, 10% Glycerol, and 1.5 mM MgCl2 at pH 7.4. Lysed cells were centrifuged at 70,000g for 2 hours at 10° C. Frozen plasma was thawed, diluted 1:2 or 1:3 in 0.01M Tris-HCl, pH 7.4 with 0.005M MgCl2, and centrifuged at 70,000g for 2 hours at 10° C. Pellets from both lysed cells and plasma were resuspended in 1ml Tris-HCl buffer, sonicated, and treated with DNase as described above. Samples were brought to a volume of 3.5ml containing 10% Sarkosyl, vortexed and incubated 1h at room temperature. After clarification by centrifugation at 10,000g for 30m, the supernatant was centrifuged at 70,000g for 2h and the pellet was sonicated,



treated with proteinase K at a concentration of 25 micrograms/ml for 30 minutes at 37° C. The reaction was stopped with PMSF as above, and samples were re-ultracentrifuged and processed as above before running on SDS-PAGE gels for western blotting. In some experiments (1C) DNase treatment of plasma was omitted. Instead, plasma (250 to 400 µl) was diluted to 3.5ml with 10% Sarkosyl in Tris-HCl, pH7.4, before proceeding with ultracentrifugation, proteinase K digestion and processing for western blotting.



Neuropathology, immunohistochemistry, and thioflavin S staining. Brains and hearts were fixed in a neutral buffered 4% formaldehyde solution for 3-5 days (S1), dehydrated, embedded in paraffin and cut into 4 micron sections using a Leica microtome. Slides were deparaffinized and rehydrated in Xylene and alcohol rinses and immunohistochemical staining was performed as reported (S1). Briefly, slides were autoclaved for 15 minutes at 20psi and 120° C for retrieval of PrPres antigen. Samples were blocked in 2% BSA and stained for PrPres using a 1/500 dilution R30 (S3) or 3µg/ml D13 (S2) primary antibodies. After an overnight incubation at 4° C or a 30 min incubation at room temperature, slides were rinsed with buffer and stained with secondary biotinylated goat anti-rabbit or goat anti-human antisera diluted 1/200 for detection of R30 or D13, respectively (S1). Streptavidin-conjugated rhodamine, or HRP followed by Ventana aminoethylcarbazol was used for immunofluorescence or light microscopy, respectively. Amyloid staining was done employing 1% w/v of Thioflavin S (MP Biomedicals) in 50% EtOH. Slides were rinsed in 50% EtOH (2x) and water (2x)



prior to mounting and coverslipping. The staining of PrPres and amyloid was observed using an Axiovert S100 (Zeiss) microscope.



Cardiac catheterization. Hemodynamic evaluation of both infected and uninfected tg mice was performed while animals under anesthesia with Ketamine (100 mg/kg) and Xylazine (10 mg/kg), mice were intubated and placed supine position on a ventilator followed by the right carotid artery and external jugular vein exposure. A 1.4F conductance catheter (Millar Instruments, Inc.) was passed retrogradely through the right carotid artery into the left ventricle (LV). To minimize the effect of autonomic nerve on hemodynamics parameters, vagus nerves were cut before baseline pressure-volume loop (PV loop) recording. To examine LV systolic function and chamber stiffness, PV loops were recorded for the sequence of beats during the transient decrease in preload through the occlusion of the inferior vena cava running beside the right kidney. Load-independent LV contractility, Emax, was calculated as the slope of the linear end-systolic pressurevolume relation (ESPVR). LV chamber stiffness was assessed with the slope of the linear regression analysis of the end-diastolic pressure-volume relation (EDPVR) The effective arterial elastance (Ea) was determined as the ratio of end-systolic pressure to stroke volume (S4). The ratio of Ea to ventricular elastance (Ea/Emax) represents ventriculoarterial coupling that is known to reflect the mechanoenergetic performance of the heart. Measured time-varying conductance (relative volume unit) was converted to time-varying volume (µl) based on actual LV volume calculated from biplane left vetriculography with Simpson’s rule method as described previously (S5). The time constant of left ventricular pressure decay, Tau, was evaluated according to the methods



of Weiss et al. (S6). All analysis was performed using IOX1.8.5 software (EMKA Technologies).



Transthoracic Echocardiogram. Mice were anesthetized with isoflurane (1.25-1.5% in 100% oxygen). The anterior chest wall was shaved and small needle electrodes for simultaneous electrocardiogram were inserted to both upper limbs and one lower limb under anesthesia. Hewlett-Packard Sonos 5500 with the L15-6 transducer was used for the recording. Recording was performed as described previously (S7). Left ventricular end-systolic and end-diastolic dimensions (LVDs, LVDd, respectively) were measured from the LV M-mode tracing. Percent fractional shortening (%FS) of the LV was calculated as %FS=(LVDd-LVDs)/LVDd x 100.



Supplemental Table 1. Echocardiographic analysis of RML scrapie-infected (n=6) and uninfected (control, n=6) tg mice (400-500 days old). There were no detectable differences in cardiac morphology and function between the two groups with the echo study.



Supplemental Table 1. Echocardiography analysis of RML scrapie-infected and uninfected GPI anchorless mice.



Supplemental Table 2. Hemodynamic assessment of RML scrapie-infected tg mice. Systolic and diastolic function was determined in tg mice with (n=4) or without (control, n=6) infection (400-500 days old or post-infection) by pressure-volume analysis. . * p < 0.05 as compared to uninfected tg mice.



Supplemental Table 2. Hemodynamic analysis of RML scrapie-infected and uninfected GPI anchorless mice.
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