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Abstract

The objective of this project was to develop a quantitative assay to 

measure the misfolding of prion proteins that can be used to assess the effects of Protein 

Disulfide Isomerase (PDI) on the misfolding process of the Chronic Wasting Disease 

(CWD) prion protein. CWD is a spongiform encephalopathy native to animals in the 

family Cervidae, which includes whitetail deer, mule deer, elk and moose. CWD is 

caused by the misfolding of prion proteins. Qualitative observations from previous 

studies indicate that disulfide bond rearrangement might be a rate limiting step in the 

misfolding process. There is a need to be able to quantitate the amount of misfolded prion 

protein, and this was achieved through a limiting dilution, slot blot analysis using a Bio 

Dot® SF Microfiltration apparatus. The limiting dilution, slot blot analysis was 

standardized parallel with conventional immunoblotting and was optimized using 

differing buffers and immunoblot membranes. This quantitative technique can be used to 

measure the effect of PDI on the misfolding of CWD prion proteins.
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Introduction

Chronic Wasting Disease (CWD) has been described as a type of transmissible 

spongiform encephalopathy (TSE), which is a neurodegenerative disease related to 

variant Creutzfeldt-Jakob disease (vCJD), scrapie, and bovine spongiform 

encephalopathy (BSE) (Beekes 2007). CWD is a disease of deer (Williams and Young 

1980), elk (Williams and Young 1982) and moose (Baeten et al. 2007). In mule deer, 

Odocoileus hemionus, symptoms are: weight loss, behavioral modifications, and death of 

the animal (Williams and Young 1980). TSEs are caused by infections by misfolded

prion proteins (PrPSc) which cause a conformational alteration in the regular prion protein

c c(PrP )—the PrP form of the prion protein is transformed into the transmittable, 

protease-resistant iso form PrPSc (Prusiner 1991).

In the laboratory, PrPc can be converted into the misfolded PrPSc form through 

two processes. Both of these involve a cell-free PrP conversion test in which misfolded 

PrPSc is incubated with protease-sensitive PrPc (Kocisko et al. 1995). This nondenaturing 

approach with brain homogenate from infected and non-infected animals increases the 

amount of misfolded, protease resistant PrPSc by a five-to-ten fold increase after 

incubating the normal protein with the protease resistant prion protein (Lucassen et al. 

2003). A second methodology called protein misfolding cyclic amplification (PMCA), 

which couples the incubation of PrPc and PrPSc with periodic sonication, can be used to 

generate PrPSc even more efficiently (Saborio et al. 2001).

One point of focus for the current study is the disulfide bond of the prion protein. 

Turk et al. (1988) observed that in purified hamster prion protein a disulfide bond occurs 

between Cys-179 and Cys-214. Herrmann and Caughey (1998) discovered that
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conversion to the misfolded form of the prion protein was inhibited by a pretreatment 

with dithiothreitol (DTT)—a disulfide bond reducing agent—and N-ethylmaleimide 

(NEM)—an alkylating substance that blocks open thiolate groups. Herrmann and 

Caughey (1998) thus suggested that the normal prion protein could go through disulfide 

bond reorganization during the formation of misfolded prion proteins. However, 

alkylating agents such as NEM can be non-specific in their actions.

Freedman et al. (1994) showed that protein disulfide isomerase (PDI) catalyzes 

disulfide bond breakage and formation in addition to disulfide bond shuffling, which may 

be factors in prion conversion. Nixon (2009) showed qualitatively that inclusion of 

PDI—a more specific and kinetically efficient approach than DTT and NEM—increased 

the level of conversion of normal prion protein (PrPc) to misfolded prion protein (PrPSc) 

via PMCA. Nixon (2009) demonstrated that the conversion of prion proteins with PDI 

was higher than the conversion of prion proteins without it. This was accomplished 

through immunoblots that had darker bands for those samples with PDI than without it.

The purpose of the present study was to develop a method to quantify the results of 

Nixon (2009) to determine whether PDI is actually increasing the conversion of normal 

prion protein to misfolded prion protein at a significant rate. I hypothesized that by using 

the same methods as Nixon, the same results would be found, but that by using a Bio 

Dot® SF Microfiltration Apparatus the results of the experiment could be quantified.

A quantitative Bio Dot® SF Microfiltration Apparatus procedure was developed 

to test the hypothesis. Development was needed to adjust the procedure to make it a more 

useful tool for quantitative results of immunoblotting prion proteins. Development of this 

procedure will also provide other researchers of prion proteins a method to quantify their
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prion protein immunoblotting. The assay being developed does not measure absolute 

concentrations of prion proteins. Instead, it relies upon serial dilution of the samples 

being evaluated. These dilutions are reacted with prion-specific antibodies to determine at 

which point immunodetection ceases to be visible. Therefore, direct comparisons can be 

made and relative concentrations can be quantitatively determined through this developed

method.
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Materials and Methods

Growing, Infecting and Harvesting Insect Cells

The procedures used to grow cells and to infect them were taken from Nixon 

(2009). High-5 recombinant insect cells (Invitrogen) were grown in a sterile environment 

and infected with viruses that carried the prion protein gene. When infected with the 

prion virus, cells began to make the prion protein. Following infection, cells were washed 

from the bottom of their flasks with their own medium using a sterile pipette. The cells 

were then added to a 15 mL centrifuge tube. The cells were spun at 2590 X g for five 

minutes, and after the spin, the supernatant was discarded. The cell pellet was washed 

and resuspended two times in 2 mL of phosphate buffered saline (PBS). After each wash, 

the cells were centrifuged for five minutes and the supernatant was discarded. The cell 

pellet was then treated according to whether the cells would be used in immunoblotting, 

slot blotting, or a PMCA assay.

Immunoblotting

Immunoblotting was performed in parallel with slot blotting to test the accuracy 

of the slot blot against a standard method. Immunoblotting was also used on its own to 

test recovery of prion proteins when membranes were made for protein misfolding cyclic 

amplification (PMCA). The immunoblotting procedure that was used was from Nixon 

(2009). A dilution series of samples (a) and (b) (as described in the slot blot analysis 

section) were run out on a 12% Bis-Tris gel to perform an immunoblot. The amount of 

sample that was in each lane of the gel was as follows: 5 pL of prestained benchmark 

molecular weight marker, 40 pL, 20 pL, 8 pL, and 4 pL from Sample (a), then 16 pL, 8 

pL, and 4 pL from Sample (b), then 5 pL of 10% w/v deer brain sample (a positive
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control). The dilution series and sample loading volumes were only used for those 

immunoblots that were parallel to the slot blots used for the development of a limiting 

dilution, slot blot analysis.

Development of Limiting Dilution, Slot Blot Analysis

A Bio Dot® SF Microfiltration Apparatus (shown in Figure 1), commonly 

referred to as a slot blot, was used to quantitatively analyze the immunoblots of prion 

protein. The procedure used for protein slot blotting was from the Bio Dot® SF 

Microfiltration Apparatus Instruction Manual (Bio-Rad) but different parts of the 

protocol were altered to improve the procedure specifically for prion protein assays.

Table 1 shows the different adjustments attempted to improve the protein slot blot 

procedure to be more accurate for prion proteins.

The cell pellet (from harvested cells) was resuspended in 2 mL of PBS and then 

separated into aliquots of 200 pL. These samples were stored at -20°C until they were 

needed for further experiments. An aliquot of 195 pL was taken from an unfrozen tube of 

cells. This was placed in a 2 mL microcentrifuge tube with 30 pL of reducing buffer and 

75 pL of sample buffer (Invitrogen) to bring the total up to 300 pL of sample. This 

sample was referred to as Sample (a). The centrifuge tube of Sample (a) was then placed 

in boiling water for ten minutes. After boiling, 15 pL of Sample (a) was combined with 

190 pL of PBS, 27 pL of reducing buffer and 68 pL of sample buffer. The total volume 

of this sample was 300 pL, and it was called Sample (b). Sample (b) was a 1:20 dilution 

of sample (a). Sample (b) was also placed in boiling water for ten minutes. 40 pL, 20 pL, 

8 pL and 4 pL of sample (a) were dispensed into microcentrifuge tubes and the total 

volume was brought up to 200 pL with Tris Buffered Saline (TBS). 16 pL, 8 pL and 4 pL
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of sample (b) were dispensed into microcentrifuge tubes and the total volume of each 

tube was also brought up to 200 pL with TBS. A diagram of the dilution series is 

presented in Figure 2. This procedure was used for the first three slot blots in the 

development sequence, all of which were parallel to western blots.

An additional dilution series was used to further develop the slot blots. This 

dilution series began with harvested cells. Sample (a) consisted of cells suspended in 195 

pL PBS with 105 pL of TBS to total 300 pL of sample (a). Sample (b) consisted of 15 pL 

of sample (a) combined with 285 pL of TBS for a total of 300 pL of sample (b). Sample

(b) was again a 1:20 dilution of sample (a). As with the original dilution series, 40 pL, 20 

pL, 8 pL and 4 pL of sample (a) as well as 16 pL, 8 pL and 4 pL of sample (b) were 

dispensed into microcentrifuge tubes and the total volume was brought up to 200 pL with 

Tris Buffered Saline (TBS). This second dilution series was used for the fourth and fifth 

slot blots in the development sequence.

Preparation of Prion-Containing Cell Membrane

Membrane-containing insect cell homogenates were made for the PMCA assay 

using the following procedure. The cell pellets from a cell harvest (as already described 

above) were resuspended in 3 mL of PMCA buffer. PMCA buffer consists of: PBS pH 

7.4, 5 mM EDTA, 150 mM NaCl, 1% Triton X-100, 0.05% saponin, and 3 tablets of 

Complete Protease Inhibitor (CPI, Roche). Each was allowed to dissolve before the 

addition of the next solute. The cells that had been resuspended in PMCA buffer were 

then added to a 7 mL Tenbroek homogenizer and homogenized in twelve passes. The 

homogenized solution was added to a 15 mL centrifuge tube and centrifuged for two
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minutes at 1470 X g. The supernatant then contained cell membranes and was stored in 

250 pL aliquots at -80°C.

Ten percent (10%) w/v mule deer brain homogenates were used as a positive 

control for prion protein misfolding in PMCA, which was used to amplify the Chronic 

Wasting Disease prion protein (PrPSc) in vitro. The PMCA brain homogenates were 

prepared by measuring out 0.6 g of deer brain and combining that with 6 mL of PMCA 

buffer. The brain sample solution was homogenized in a 7 mL Tenbroek homogenizer for 

four minutes then placed in a 15 mL centrifuge tube. The centrifuge tube of homogenized 

deer brain was then spun at 1470 X g for two minutes. The supernatant from this spin 

contained the membranes from the deer brain cells; this was stored in 250 pL aliquots at - 

80°C.

Protein Misfolding Cyclic Amplification Assay

Protein misfolding cyclic amplification (PMCA) was developed by Saborio et al. 

(2001). PMCA is an efficient method of converting PrPc to PrPSc by putting the PrPc and 

PrPSc through cycles of incubation and then sonication. During the incubation periods, the 

PrPSc is thought to bind to the normal prion protein (PrPc) and cause it to misfold into 

PrPSc; the misfolded prion proteins stay bonded together. The sonication periods break 

the bonds between the misfolded prion proteins allowing them to contact more PrPc 

allowing faster rates of misfolding amplification to occur (Saborio et al. 2001).

Samples for the PMCA were made up to a total volume of 70 pL. The 

experimental parameters are summarized in Table 2. A non-prion producing virus, CAT 

virus, was used to infect insect cells which were used as a negative control. Any 

immunoreactivity that was detected in these samples during either a western blot

7



(immunoblot) or a dilution series slot blot was considered background. The CWD sample 

that was used was the 10% (w/v) mule deer CWD brain in PBS from WVSL 01-9100- 

540 provided by Dr. Richard Bessen. The Protein Disulfide Isomerase (PDI) (>95% pure, 

Sigma) was made at a concentration of 1.4 mg/mL in 70 mM DTT buffer. In one vial of 

PDI, there were 47.7 units at 373 units per milligram. The PMCA was run at 37°C in 160 

mL of water in the reservoir of a Sonicator 3000 horn sonicator (Misonix, Farmingdale, 

NY). The samples were run for 48 hours which equals 96 cycles of 30 minute incubations 

with 40 second sonication pulses after each incubation. The sonication pulse level was set

at 7.

The samples were adjusted to 0.875% sodium dodecyl sulfate (SDS) using 10% 

SDS. Samples one through ten were then treated with 10 X Proteinase K (stock 

concentration of 1500 pg/mL) and samples eleven and twelve were treated with 

deionized water. Samples eleven and twelve were controls for the effects of Proteinase K. 

The samples were incubated with Proteinase K at 37°C for twenty minutes then incubated 

at 45°C for ten minutes. After the incubation periods, 1 pL of 100 X Pefabloc was added 

to each sample. The addition of the Pefabloc to the samples stopped the Proteinase K

action.
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Results

Development of Limiting Dilution, Slot Blot Analysis for Prion Proteins

A dilution series of prion protein from Invitrogen High 5 cells was immunoblotted 

using the standard technique of running the proteins out on a NuPage 12% Bis-Tris gel 

(Invitrogen)( Fig. 3). At higher concentrations, the prion proteins appeared as smears on 

the blot, lanes 1 through 4, but at lower concentrations, formed a three band pattern, 

which is typical of prion proteins. There is also background on the immunoblot for the 

CAT virus infected recombinant insect cells, which were the negative control. The 

background is only present at the higher concentrations of sample.

Figure 4 shows a slot blot from the Bio Dot® SF Microfiltration Apparatus with 

comparable dilutions of prion protein as compared to Figure 3. This blot showed halos 

around all prion protein samples along with background on the negative controls. This 

blot was run using Bio-Dot SF filter paper, PVDF membrane, samples with sample buffer 

and reducing agent in them and western blot transfer buffer for transfer buffer and 

without tape sealing the Bio Dot® SF Microfiltration Apparatus.

Figure 5 shows another slot blot from the Bio Dot® SF Microfiltration Apparatus 

with comparable dilutions of samples as compared to Figure 3. This slot blot shows halos 

of reactivity around the first two concentrations of prion protein. It was run using Bio- 

Dot SF filter paper, nitrocellulose membrane, samples with sample buffer and reducing 

agent in them and TBS as the sample buffer. The Bio Dot® SF Microfiltration Apparatus 

was taped to increase the seal within the apparatus.

To determine if the SDS buffer (sample buffer with reducing agent) that was 

being added to the protein samples was causing the halos around the protein samples on
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the slot blot, another slot blot was run using samples without SDS buffer in the protein 

samples (Fig. 6). The samples run were of a comparable sample dilution to those run in 

Figure 4 and Figure 5. This slot did not have halos around the protein samples.

A major objective of this work was to investigate and develop a reliable method 

for prion protein quantitation. This was essential for all future prion conversion studies. 

Since the first three slot blotting efforts failed to give adequate results, additional 

parameters were changed. The final procedure that was determined to give the cleanest 

slot blots from the Bio Dot® SF Microfiltration Apparatus is as follows. Using thin 

pieces of tape, the seam between the gasket support plate and vacuum manifold was 

taped. Then the sealing gasket was put firmly in its place. All of the sample wells that 

were not used were also taped shut. Three precut pieces of Bio-Dot SF filter paper were 

moistened in TBS and placed on the support plate. A nitrocellulose membrane was also 

moistened in TBS for roughly ten minutes—the membrane was cut slightly larger than 

the filter paper but not too much larger or else it would have overlapped the sealing 

gasket and broken the vacuum seal. The excess moisture was wicked off of the 

membrane using Kim wipes before it was placed on top of the three pieces of filter paper, 

and any bubbles that were between the membrane and the filter paper were removed by 

rolling a clean, moist, glass test tube across the membrane. The top of the Bio Dot® SF 

Microfiltration Apparatus was placed on in proper orientation and screwed down in a 

cross diagonal pattern. Very importantly, the top was not tightened all the way at this step 

in the procedure. The vacuum was turned on so it was not open to the atmosphere and the 

screws were tightened to completion in the same cross diagonal pattern as before. This 

insured a proper seal. The Bio Dot® SF Microfiltration Apparatus was elevated so as to
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be in a position where it was higher up than the flow valve and side arm flask that it was 

connected to so as to insure proper drainage. The flow valve was adjusted so it was only 

open to the atmosphere, and 100 pL of TBS was added to each well being used to 

rehydrate the membrane. Excess buffer was removed by gently vacuuming with the flow 

valve open to the atmosphere. The flow valve was then adjusted to be only open to the 

atmosphere, and at least 200pL of sample was pipetted into each well. With gentle 

vacuuming—the flow valve set to vacuuming while open to the atmosphere—the samples 

were allowed to completely drain from the wells. With the flow valve set to 

vacuuming/open to the atmosphere, the wells were then washed with 200 pL of TBS, and 

the TBS was vacuumed through the wells. The top was unscrewed and removed with the

vacuum still on. The vacuum was then turned off and the membrane was removed. The

membrane was then placed in blocking buffer and then treated according to the 

immunoblotting procedure after the transfer.

Figures 7 and 8 show an immunoblot and a slot blot, respectively, that have 

parallel amounts of sample on them. The slot blot shows prion detectability out to the 

fifth slot. The amount of protein in this slot is two one hundredths of the first slot’s 

amount. The first slot has 40 pL of prion protein sample. The western blot shows 

detectability to the fourth lane. The difference in detectability suggests that the slot blot 

detects prion protein more sensitively. The proteins on the immunoblot are separated 

when they are run through a gel, but all of the proteins on the slot blot are in a 

concentrated area which is why the slot blot is more sensitive. These two blots were run 

to confirm that the slot blot was detecting prion proteins to the same, or greater, degree as

the western blot.
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Effects of PDI on Prion Protein Misfolding

Cell membranes were made for both prion and CAT infected recombinant insect 

cells and for deer brain. They were prepared for a PMCA assay. Figure 9 shows that the 

prion infected recombinant insect cells and the deer brain both had detectable amounts of 

prion protein recovered. PMCA was performed as summarized in Table 2.

Figures 10 and 11 show the western blot and slot blot, respectively, for the prion 

protein amplification through a PMCA assay. The western blot shows that only samples 

11 and 12 were detectable along with the positive control. These two samples were the 

only samples that were not treated with Proteinase K. The slot blot was run to determine 

whether the samples could be detected at a higher concentration. The higher 

concentration of sample clogged the slots of the Bio Dot® SF Microfiltration Apparatus, 

so it is undetermined whether the samples were detectable at these concentrations for all 

of the samples.
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Discussion

Development of Limiting Dilution, Slot Blot Analysis for Prion Proteins

The Bio Dot® SF Microfiltration Apparatus already had a protocol developed for 

the analysis of protein. This protocol was not applicable for the analysis of prion proteins 

as was needed for this project. Through the development of the limiting dilution, slot blot 

analysis, prion proteins can be analyzed and detected at varying dilutions. This procedure 

allows for quantitative prion protein blotting.

Figure 8 demonstrates that prion proteins can be quantitatively detected at up to a 

one two-hundredth dilution from working samples. Therefore, comparative slot blotting, 

as applied here, promises to be a valuable tool for measuring relative amounts of prion 

protein when performing PMCA conversion assays. This methodology eliminates the 

need to separate prions via SDS-PAGE electrophoresis or to perform transfers from gels

to membranes.

Effects of PDI on Prion Protein Misfolding

Freedman et al. (1994) observed that PDI catalyzes disulfide bond breakage and 

formation as well as disulfide bond shuffling. Herrmann and Caughey (1998) suggested 

that PrPc can go through disulfide bond rearrangement during PrPSc formation. Herrmann 

and Caughey (1998) did not use PDI in their research, but because PDI has greater 

specificity and kinetic efficiency than their reagents, it was suggested by Nixon (2009) as 

being a better test of the importance of the disulfide bond rearrangement in prion protein 

conversion. Nixon (2009) qualitatively indicated that PDI does increase prion protein 

conversion. Initial attempts to amplify PrPSc here have been inconclusive. This could be 

caused by multiple factors: first that the PrPCWD, which is a form of PrPSc, used was not at
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a level in the PMCA assay that was needed to convert the PrPc to PrPSc or the amount of 

Proteinase K that was used was at too high of a concentration. The fact that the only 

detectable prions in Figure 10 were from samples where Proteinase K was omitted 

supports the latter idea.

When applying the limiting dilution, slot blot analysis to the PMCA products, the 

samples clogged the slot blot. Further development of this procedure will be needed to 

overcome this clogging. It has been suggested that lipid extraction could help with this or 

that precipitation of the samples prior to slot blotting could be beneficial.
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Table 1: Summary of Adjustments for Improvement of Slot Blot Procedure. Consult 
Figure 1 to see a diagram of the apparatus.

Gasket Support 
Plate Taped

Filter
Paper Membrane

Within Vacuum 
Manifold

Transfer 
Buffer Used

Buffer in 
Samples

Slot Blot 
l(data not 
shown)

Qualitative 
Laboratory 
filter paper

PVDF No Western
Blot

Transfer
Buffer

SDS
Buffer

Slot Blot 2 
(Fig. 4)

Bio-Dot
SF

PVDF No Western
Blot

Transfer
Buffer

SDS
Buffer

Slot Blot 3 
(Fig- 5)

Bio-Dot
SF

Nitrocellulose Yes TBS SDS
Buffer

Slot Blot 4 
(Fig. 6)

Bio-Dot
SF

Nitrocellulose Yes TBS No

Slot Blot 5 
(Fig. 8)

Bio-Dot
SF

Nitrocellulose Yes TBS No
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Sample (a) Sample (b)

| 40pL 20 pL 8pL 4 pL | | 16 pL 8pL 4pL

lb

CZX5 CZ3 era

kJ
u

------------F

u

------------ ►

1 0.5 0.2 0.1 0.02 0.01 0.005

Figure 2: Dilution series image; the 40 pL sample is given a relative concentration of one 
and each relative dilution is noted under each tube. The volume above the tubes 
represents the actual volume used of Sample (a) and (b), respectively.
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Table 2: Summary of PMCA Experimental Parameters (All volumes are in microliters)

Sample 1 2 3 4 5 6 7 8 9 10 11 12

CWD 6 6 6 6 0 0 6 6 0 0 0 0

CAT 54 54 InPrP 54 54 60 60 10%DB 54 54 60 60 InPrP 60 0

PDI 0 10 0 10 0 10 0 10 0 10 10%DB 0 60

Buffer 10 0 10 0 10 0 10 0 10 0 10 10

CWD: CWD infected mule deer membrane (10% w/v)
CAT: Insect cell membrane from CAT virus infected cells (do not produce prion protein) 
InPrP: Insect cell membrane from prion producing cells 
DB: 10% w/v deer brain membranes
PDI: PDI enzyme in DTT buffer
Buffer: DTT buffer alone
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Prion Samples

Figure 3. The top blot is the prion protein dilution series, as shown in Figure 2, analyzed 
via immunoblotting. The bottom blot is the negative control. There is some background 
present at the higher concentrations of the control protein but not at more dilute amounts. 
(6-29-09)
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Prion
dilution

(-) Control

(+) Control

Figure 4: First attempt at parallel slot blot to western blot from Figure 3. The (-) Control 
is from cells infected with CAT virus. The (+) Control is deer brain. The appearance of 
halos and smearing of the protein is very apparent. For the experimental parameters used 
in this slot blot, see Table 1. (7-31 -09)
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Prion
dilution

(-) Control

(+) Control

Figure 5. The second attempt at a parallel slot blot for the western blot in Figure 3. The (- 
) Control shows background at the lower concentrations of protein. The (+) Control is 
deer brain. For the experimental parameters used in this slot blot, see Table 1. (9-30-09)
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Prion
dilution

(-) Control

(+) Control

Figure 6. Third attempt at a parallel slot blot for the immunoblot from Figure 3. Bio 
Dot® SF Microfiltration Apparatus slot blot of protein samples without SDS buffer. 
Controls were the same as for Figure 5. For the experimental parameters used in this slot 
blot, see Table 1. (11-10-09)
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ii?

; ■ ■< -11- 111--- - -

Figure 7. Immunoblot of the second dilution series of samples. The top blot is the prion 
protein membrane and the bottom blot is the one for the negative control. (2-3-2010)

23



Figure 8. A duplicate slot blot corresponding to the immunoblot in Figure 7. For the 
experimental parameters used in this slot blot, see Table 1. (12-7-09)

24



Figure 9. An immunoblot to verify prion-containing membranes were in the prepared 
samples. As seen here, there is a difference in the motility of the deer brain samples. Deer 
brain samples, when compared to recombinant cell samples, are consistently slower. (3-3- 
2010)

Lane 1: 5 pL CAT membrane 
Lane 2: 1 pL CAT membrane 
Lane 3: 5 pL InPrP membrane 
Lane 4: 1 pL InPrP membrane 
Lane 5: 5 pL Deer brain membrane 
Lane 6: 1 pL Deer brain membrane
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1 2 3 4 5 6 11

7 8 9 10 12

Figure 10. An immunoblot of the samples that were amplified in a PMCA assay. The top 
blot is of samples 1-6 and 11. The bottom blot is of samples 7-10 and 12. The only lanes 
that are immunoreactive are those of samples 11 and 12 and of the positive control deer 
brain. (3-9-2010)
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Figure 11. The slot blot that was parallel to the western blot of Figure 10. The samples 
clogged the membrane and not all of each sample was vacuumed through the apparatus 
giving a slot blot that is unable to be fully interpreted. (3-18-2010)
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