


 

 

 

 

The Development of an Efficient Immuno-Slotblotting Technique to 

Quantify the Effects of Protein Disulfide Isomerase on Prion Protein 

Misfolding 

 

 

Honors Thesis 

Carroll College Department of Natural Sciences 

 

 

 

 

Spencer J. Johnson 

	  

	  

	  

	  



	   i	  

Table of Contents 

Table of Contents……………………………………………………………………..........i 

List of Figures……………………………………………………………………..............ii 

Acknowledgements……………………………………………………………………....iii 

Abstract…………………………………………………………………….......................iv 

Introduction……………………………………………………………………..................1 

Materials and Methods….……………………………………………………....................5 

Results……………………………………………………………………..........................9 

Discussion……………………………………………………………………..................12 

Works Cited……………………………………………………………………………...23 

 

 

 

 

 

 

 

 

 

 

 



	   ii	  

List of Figures 

Figure 1: Immunoblot..……………………………………………………......................15 

Figure 2: Slotblot…………………………………………………………………….......16 

Figure 3: Slotblot ……………………………………………………………………......17 

Figure 4: Slotblot.……………………………………………………………..................18 

Figure 5: Slotblot……………………………………………………………...................19 

Figure 6: Slotblot …………………………………………………………......................20 

Figure 7: Slotblot ……………………………………………………………………......21 

Table 1…………………………………………………………………….......................22 

 

 

 

 

 

 

 

 

 

 

 

 



	   iii	  

Acknowledgements 

 This thesis was supported by NIH Grant Number P20 RR16455-04 from the 

INBRE-BRIN Program of the National Center for Research Resources and from a faculty 

research award from the Murdock Charitable Trust to Dr. Dan Gretch.  I want to thank 

my thesis advisor, Dr. Dan Gretch, for guidance in the laboratory and for his review of 

drafts of my thesis.  I also want to thank Dr. Gerald Shields for his help reviewing drafts 

of this paper.  Thank you to Matt Breeggemman, Alyssa Dinsdale, and Kevin Semmens, 

my research partners, who provided help and support throughout the research process.  I 

would like to thank the Carroll College Department of Natural Sciences for the use of its 

research facilities during this process.  I would also like to thank my family and friends 

for support throughout the research process and for the encouragement they provided. 

 

 

 

 

 

 

 

 

 

 

 



	   iv	  

Abstract 

 The objective of this project was to develop an efficient immuno-slotblotting 

technique that could be used as a quantitative assay in measuring the effects of Protein 

Disulfide Isomerase (PDI) on prion protein misfolding in Chronic Wasting Disease 

(CWD).  Chronic Wasting Disease is a transmissible spongiform encephalopathy that is 

horizontally transmitted amongst families of cervids, which includes elk, deer, and 

moose.  The infectious agent in CWD is a misfolded prion protein that comes into contact 

with other prion proteins, causing them to misfold.  Previous observations have suggested 

that disulfide bond rearrangement may be an important step in the misfolding process.  In 

order to measure rates of prion misfolding, a method must be developed to detect the 

prion protein in a quantitative way.  Previous attempts to quantify the amount of prion 

protein using an immuno-slotblot technique have encountered problems.  The technique 

developed here uses limiting dilution, immuno-slotblot analysis through the use of a Bio 

Dot SF Microfiltration apparatus.  The immuno-slotblot analysis is found to be more 

sensitive than conventional immunoblotting and can be run following a methanol 

precipitation of protein to maximize results.  This technique can be used to measure small 

amounts of prion proteins in large volume samples using an immuno-slotblot.  Also, a 

technique involving Proteinase K digestion was found to be effective at efficiently 

detecting prion proteins in smaller samples.  This 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) is a type of neurodegenerative disease known as 

a transmissible spongiform encephalopathy (TSE) that was first discovered in mule deer 

(Williams and Young 1980).  TSEs are caused by infectious agents (prion proteins) and 

cause degradation of the brain and central nervous system (Williams and Young 1980).  

CWD is horizontally transmitted (Miller and Williams 2003), and infects cervids, 

including moose, elk, and deer (Sigurdson 2008).  CWD leads to degeneration of the 

central nervous system, which leads to behavioral changes and weight loss, eventually 

causing death (Williams and Young 1982).  Williams and Young (1982) have suggested 

that CWD has similarities to other neurodegenerative diseases such as scrapie in sheep, 

and Creutzfeld-Jakob and Kuru in humans.  Chronic wasting disease is characterized by 

misfolded prion proteins (PrPsc) contacting properly folded prion proteins (PrPc), leading 

to conversion to the misfolded form.  This misfolded prion protein is resistant to 

digestion by protease, and acts as an infectious agent (Prusinar 1991).  There is currently 

a gap in knowledge as to the mechanism of prion misfolding.  This study will attempt to 

generate a quantitative procedure for determining whether or not disulfide bond 

rearrangement plays a significant role in prion protein conversion. 

 Conversion of PrPc to PrPsc occurs through the interaction of non-infected tissue 

with infected tissue (Kocisko et al. 1995).  It has been shown that incubating PrPsc brain 

homogenate in vitro with PrPc brain homogenates a five-to-tenfold increase in 

conversion of PrPc to PrPsc is observed (Lucassen et al. 2003).  Further conversion has 

been demonstrated through the use of in vitro protein misfolding cyclic amplification 
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(PMCA) in which sonication was used to fragment and increase the number of growing 

polymers (Saborio et al. 2001). 

 This study develops quantitative methods to explore whether disulfide bond 

rearrangement occurs in conversion from PrPc to PrPsc.  A disulfide bond exists between 

Cys-179 and Cys-214 in the hamster prion protein (Turk et al. 1988).  Herrmann and 

Caughey (1998) used a disulfide bond reducing agent and a thiolate group blocking agent 

to demonstrate a reduction in conversion of PrPc to PrPsc in vitro.  However, the 

Hermann and Caughey (1998) study suffers from a lack of specificity in the actions of the 

alkylating agent used as a blocking group. 

 Protein disulfide isomerase (PDI) catalyzes the breaking and reshuffling of 

disulfide bonds, making it a possible positive factor in prion protein conversion 

(Freedman et al. 1994).  Nixon (2009) used immunoblotting techniques to show an 

apparent increase in conversion of PrPc to PrPsc when PDI was added in comparison to a 

negative control in which PDI was not added.  This supports a positive qualitative effect 

of PDI on prion protein conversion (Nixon 2009). 

 Vogl (2010) attempted to use a Bio Dot(R) microfiltration apparatus to quantify 

the effects of PDI on prion protein conversion to determine whether the results of Nixon 

(2009) were quantitatively significant.  The suggested procedure for the device was 

adjusted by Vogl (2010) to be used for immunoblotting of prion proteins.  This assay was 

not developed to test for absolute concentrations, but instead to use serial dilutions of 

samples, which can be compared to determine a quantitative effect on prion protein 

conversion (Vogl 2010). 
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 The current study expanded the procedure developed by Vogl (2010) to assess if 

it can be fully applied to measuring prion protein misfolding.  This will ultimately allow 

for quantification of the effects of PDI on conversion of prion proteins in CWD to 

determine if the positive results of Nixon (2009) can be verified.  This study addressed 

problems met by Vogl (2010), including clogging of the slotblot apparatus and over-

digestion of proteins by Proteinase K.  The clogging problem was addressed through 

precipitation of proteins in samples.  The Proteinase K digestion was performed with 

varying amounts of protease to determine a correct level for digestion. 

 The current study determines if the procedure developed by Vogl (2010) can be 

fully applied to quantitatively assess prion conversion.  This may ultimately allow for a 

quantitative determination of the difference in concentration of misfolded prion protein in 

a negative sample with no PDI and in samples in which PDI has been added.  These 

comparisons will be made following reaction with antibodies specific to prion proteins.  

Clogging problems of the microfiltration apparatus that have been experienced are 

addressed through the use of a methanol precipitation.  I hypothesize that through 

precipitation of protein components out of samples, clogging problems will be avoided.  

Problems of over digestion with Proteinase K will also be addressed.  I hypothesize that 

through modification of an efficient procedure for Proteinase K digestion, a correct ratio 

and incubation time will be found to digest PrPc while not digesting PrPsc, allowing for 

an efficient means of analyzing misfolded proteins using immuno-slotblotting.  

Ultimately, the significance of the effect of PDI on prion protein misfolding can be 

determined through the use of PMCA amplification in future research.   The established 
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method can then be applied to not only the PDI in question but to many experiments that 

require accurate quantification of the prion protein. 
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Materials and Methods 

Growing, Infecting, and Harvesting Insect Cells 

 Methods for growing and infecting insect cells are from Nixon (2009).  This 

method involved growing High-5 insect cells in a sterile environment.  These cells were 

then infected with viruses carrying the prion protein gene, allowing the cells to make 

their own prion protein.  Cells were washed from their flasks using their own medium 

and a sterile pipette.  The cells were then added to 15mL centrifuge tubes and spun for 

five minutes at 4100 rpm.  The supernatant was discarded and the cell pellet resuspended 

in phosphate buffered saline (PBS) as described below. 

Preparation of Prion-Containing Cell Membrane 

 Preparation of prion-containing cell membranes was from Vogl (2010).  Using 

this method, membrane-containing insect cell homogenates were made ready for 

immuno-slotblotting assay.  Cell pellets from a harvest were resuspended in 3mL of 

PMCA buffer (PBS pH 7.4, 5mM EDTA, 150 mM NaCl, 1% Triton X-100, 0.05% 

saponin, 3 tablets of Complete Protease Inhibitor (CPI, Roche). Cells resuspended in 

PMCA buffer were then added to a 7mL Tenbroek homogenizer and homogenized.  This 

solution was added to a 15mL centrifuge tube and spun at 3200 rpm for two minutes.  

The supernatant was stored at -80°C. 

 A 10% w/v mule deer brain homogenate was also prepared as a sample for 

immuno-slotblotting.  These homogenates were prepared using samples of deer brain 

combined with PMCA buffer and homogenized with a Tenbroek homogenizer.  

Following centrifugation as above the supernatant was removed and stored at -80°C. 

Limiting Dilution, Immuno-Slotblotting Analysis 
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 The limiting dilution immuno-slotblotting procedure is from Vogl (2010). A Bio 

Dot SF microfiltration apparatus, also referred to as a slot blot, was used to analyze 

immunoblots of prion protein.  The procedure used for protein slot blotting was altered 

by Vogl (2010), starting with the procedure listed in the Bio Dot SF Microfiltration 

Apparatus Manual.  The alterations made by Vogl (2010) were designed to improve the 

protein slot blot procedure for use with prion proteins. 

 The technique used with the slotblotting apparatus involved placing pieces of tape 

between the gasket of the support plate and the vacuum manifold of the device.  The 

sample wells that were not being used were also taped shut.  Three pieces of Bio-Dot SF 

filter paper were then soaked in Tris buffered saline (TBS) for three minutes and then 

placed on the support plate.  A nitrocellulose membrane was then moistened in TBS for 

10 minutes.  The membrane was dabbed with Kim wipes ® to remove excess moisture.  

The nitrocellulose membrane was then placed on top of the filter papers.  The top of the 

device was then put in place and screwed down half-way in a cross-diagonal pattern.  The 

vacuum was turned on to atmosphere only.  The lid was then screwed on completely in 

the same cross-diagonal pattern. 

 Modifications made to the procedure used by Vogl (2010) included running 

dilution samples A and B using TBS only as in the 4th and 5th slotblot in her sequence.  

Following this method, cells were suspended in 195 uL of PBS and brought up to 300 uL 

with TBS, resulting in sample A.  Fifteen microliters of this sample, sample A, were then 

added to 285 uL of TBS to give sample B.  This gave a 1:20 dilution of sample A.  The 

dilution series that was then used included 40 uL, 20 uL, 8 uL, and 4 uL of sample A and 

20 uL, 8 uL, and 4 uL of sample B. 
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 Following immuno-slotblotting, the imaging procedure from Vogl (2010) was 

used. 

Methanol Precipitation of Proteins 

 A methanol precipitation was used on samples to bring proteins out of solution to 

concentrate them and prevent clogging of the slotblotting apparatus.  Precipitations were 

performed after preparing samples A and B.  Samples A and B were prepared following 

the method developed by Vogl (2010).  Following preparation of these samples, a 

dilution series was separated into microcentrifuge tubes.  A dilution series including 40 

uL, 20 uL, 8 uL, and 4 uL of sample A using both PrP samples and a negative control 

CAT (cells infected with a virus that encodes cholamphnicol acyl transferase instead of 

the prion protein) sample, and 20 uL, 8 uL, and 4uL of sample B, also using PrP samples 

and a CAT negative control was made. 

 Each tube was then brought to 85 uL using PBS.  Four parts or 340 uL of ice cold 

methanol were then added to each tube.  Samples were placed in a -20°C freezer for at 

least two hours.  Tubes were microcentrifuged at 13,300 rpm for 30 minutes.  The 

supernatant was removed from each sample, and 200uL of ice cold 80% methanol were 

added to each pellet for resuspension.  These tubes were then microcentrifuged at 13,200 

rmp for 10 minutes at -4°C.  The supernatant was removed from the samples and the 

pellet was either resuspended for analysis or frozen for later resuspension.  The 

precipitated samples were resuspended in 200uL of 2.5M guanidine hydrochloride in 

PBS.  These resuspended samples were then slotblotted and analyzed. 
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Proteinase K Digestion 

 A stock solution of Proteinase K was prepared at 250 ug/mL.  Also, a stock 

solution of SDS was prepared at a concentration of 1.25%.  Thirty three microliters of the 

Proteinase K solution and 33 uL of the SDS solution were then added to 100 uL samples 

of 10% w/v brain homogenate or to prion containing high five cells (PrPc) in a 

microcentrifuge tube.  These tubes were then incubated in a 37 °C water bath for one 

hour.  Following incubation, 55 uL of 4x sample buffer was added to each 

microcentrifuge tube.  The tubes were then placed in boiling water for 10 minutes to stop 

Proteinase K digestion.  
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Results 

Developing a limiting dilution, slotblot analysis of proteins using a methanol 

precipitation 

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

using a standard procedure for running proteins on a NuPage 12% Bis-Tris gel 

(Invitrogen).  Results of the immunoblot show banding patterns in lanes one through four 

for the prion protein membrane (Fig. 1).  As expected, no noticeable banding is seen in 

the immunoblot for the CAT virus infected recombinant cells, as these are the negative 

control. 

 A Bio Dot SF microfiltration apparatus was used to compare serial dilutions of 

prion protein from recombinant High 5 cells.  The first attempt at the slot blot (Fig. 2) 

shows positive results through all six wells in row one and a well in row two into which 

samples were loaded for the prion protein membranes.  The CAT negative control shows 

weak positive results in wells four through six in row three.  This is considered to be 

background.  The signaling from CAT is considered to be background as it is most likely 

due to cross-reactivity of either the primary or secondary antibody to the concentrated 

protein sample.  Wells one and two show halos, and are weaker than wells three through 

six.  This blot was run using Bio-Dot SF filter paper, a nitrocellulose membrane, and 

samples that contained TBS transfer buffer. 

A slotblot from the Bio Dot SF microfiltration apparatus shows comparable 

results to the previous slotblot (Fig. 3).  Halos are still seen around wells one and two of 

the prion protein containing samples in row one, along with wells one and two being less 

intense than wells three through five.  This slotblot was run using similar conditions to 
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the previous slotblot, however, the vacuum was allowed to run for two minutes longer 

following complete emptying of apparatus wells than the previous slotblot.  The wells 

were kept moistened during this time using TBS. 

 Another slotblot from the Bio Dot SF microfiltration apparatus (Fig. 4) shows 

halos around wells six and seven of the first row, with an intensity level that is lower than 

wells two through four in the same row.  Some detection is seen in the CAT negative 

control in rows three and four but is considered background.  This slotblot was run using 

similar conditions to the previous blots, however samples were loaded in reverse order to 

assess whether or not the vacuum entrance point had an effect on wells one and two of 

previous blots. 

 To attempt to correct for the clogging problem leading to weaker detection in 

wells one and two along with halos surrounding the wells, a methanol precipitation 

procedure was used to precipitate proteins out of sample, allowing for more efficient 

passage through the slotblot apparatus and nitrocellulose membrane.  The results of a 

slotblot run following precipitation of samples with methanol, and resuspension in 

guanidine hydrochloride in PBS, show positive detection in wells one and two of row 

three, which contains the prion protein containing samples (Fig. 5).  These wells show no 

halos surrounding the sample, and have a high intensity.  Results are seen in wells one 

through four of row three.  Some detection is seen in rows five and six and the CAT virus 

containing samples but is considered background. 

Proteinase K Digestion  

Since PrPsc shows partial protease resistance, Proteinase K treatment is used to 

digest normal PrPc so that PrPsc can be specifically detected.  A slotblot was run 
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following implementation of a Proteinase K digestion procedure (Fig. 6).  This slotblot 

was used to compare the efficiency of Proteinase K digestion, while also testing for the 

necessity of methanol precipitations following digestion.  The parameters of this slotblot 

are seen in Table 1.  Results show no detection in row 1 or row 4, both of which were 

digested using Proteinase K.  However, detection is seen in row 2 out to 4 wells, although 

wells do not appear as compact or vivid.  This row was not digested or precipitated.  In 

row 5, detection is seen in wells 1 and 2 and appears more compact and vivid.  These 

samples were not digested but were precipitated. 

A comparative slotblot to Fig. 6 was run using deer brain homogenate instead of 

prion containing cells, using similar conditions (Fig. 7).  The parameters of this slotblot 

can be found in Table 1.  Results show detection in row 2 wells 1-5.  This row was not 

treated with Proteinase K and was not precipitated.  Detection was also seen in row 4 

wells 1-5.  This row was not treated with Proteinase K and was precipitated.  Row 3 

shows no detection.  This row was treated with Proteinase K and was precipitated.  Row 

1 shows slight detection in wells 1 and 2.  This row was treated with Proteinase K and 

was not precipitated. 
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Discussion 

Developing a limiting dilution, slotblot analysis of proteins using a methanol 

precipitation 

 The protocol that had been developed for the Bio Dot SF Microfiltration 

Apparatus for analysis of proteins was found to be inefficient for immuno-slotblotting of 

prion proteins.  This procedure needed to be adjusted for use with serial dilutions of prion 

proteins, allowing for detection at varying dilutions.  This procedure could be used to 

quantify prion protein immunoblotting under different conditions.  Previous attempts to 

correct this method had been attempted by Vogl (2010), with multiple difficulties.  Some 

difficulties faced included apparatus clogging when using large sample sizes and 

Proteinase K over-digestion problems. 

 A comparison of Figure 1 and Figure 2 supports previous work by Vogl (2010) 

that suggests an immuno-slotblotting procedure can more sensitively detect prion 

proteins.  Using a Western Blot approach (Fig. 1), prion protein detection is seen up to a 

one-tenth dilution from working samples.  However, using an immuno-slotblot approach 

(Figs. 2, 3, 4), prion protein detection is seen out to a five-thousandth to a two-hundreth 

dilution from working samples.  This suggests that comparative slotblotting, as suggested 

by Vogl (2010), may be a valuable tool for measuring comparative amounts of prion 

proteins in protein misfolding cyclic amplification conversion assays.  This will eliminate 

the need for SDS-PAGE electrophoresis and the transfer of proteins from gels to 

membranes.  This technique will save time in the lab, and provide a mechanism to 

quantify relative amounts of prion proteins. 
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 Clogging problems that have been encountered in previous studies (Vogl 2010) 

have been addressed in this study.  Figure 5 is representative of results found through the 

use of a methanol precipitation procedure prior to slotblotting.  Through precipitation 

with methanol, followed by resuspension in guanidine hydrochloride, large samples of 

prion protein were detected more vividly.  Samples do not clog the apparatus wells, 

thereby eliminating weaker detections of large prion protein samples surrounded by halos 

seen in previous slotblots (Figs. 2, 3, 4).  This suggests that methanol precipitation, as 

performed in this study, may prove to be a valuable tool for future immuno-slotblotting 

of large samples of prion proteins when using a Bio Dot SF Microfiltration Apparatus. 

Proteinase K Digestion 

 For analysis of the conversion of properly folded PrPc prion proteins to misfolded 

PrPsc prion proteins under either incubation or PMCA conditions, it is necessary to have 

an efficient procedure for digestion of properly folded prion proteins, while still being 

able to detect misfolded, partially Proteinase K resistant, prion proteins.  Problems of 

over-digestion have been encountered in previous studies (Vogl 2010).  By using a 

procedure developed in this study, properly folded PrPc prion proteins are completely 

degraded, while samples not exposed to Proteinase K are detected.  This procedure 

should be applicable to samples that have undergone incubation or PMCA with misfolded 

prion proteins to detect levels of conversion by comparison of dilutions, while allowing 

for smaller sample sizes to be loaded into the slotblot apparatus. 

Figure 6 shows that non-digested, non-precipitated samples are detectable to a 3.3 

to 1% dilution from working samples.  However, the larger samples in this slotblot (15% 

and 7.5% dilution from working samples) are detected less clearly and vividly.  Figure 6 
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also shows that non-digested, precipitated samples can be detected to a 7.5% dilution 

from working samples.  By following Proteinase K digestion with methanol precipitation, 

samples can be detected more clearly and vividly, but smaller dilutions are not detectable. 

Figure 7 shows that non-digested, non-precipitated samples are detectable to a 

.33% dilution from working samples using deer brain homogenate.  Also, non-digested, 

precipitated samples are detectable to a .33% dilution from working samples using deer 

brain homogenate.  Detection of the largest sample (15% dilution from working samples) 

in the non-digested, non-precipitated sample is less clear and vivid.  However, detection 

of the four smaller samples in the non-digested, precipitated samples is less clear and 

vivid.  This suggests that for smaller samples, precipitation is not necessary and perhaps 

not desired.  Detection in row 1 suggests incomplete digestion of these very concentrated 

samples. 

 Further study will focus on determining the levels of conversion of PrPc prion 

proteins to PrPsc prion proteins using a PMCA procedure followed by procedures 

developed in this study.  Results have suggested that the current procedures developed 

could be used for detection of both larger and smaller samples.  If larger samples (over a 

concentration of 15%) are slotblotted, precipitation will be necessary.  However, with 

smaller samples precipitation is not necessary.  This procedure will also be useful in 

determining the effect of protein disulfide isomerase (PDI) on prion protein misfolding.  

The positive effect seen in previous studies (Nixon 2009) can be quantified, providing 

information as to the role of disulfide bond rearrangement in prion protein misfolding. 
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                      Prion protein series                                            CAT Negative control series  

                       1      2       3      4     5    6                                1       2       3      4     5    6 

 

 

Figure 1:  Immunoblot of a prion protein dilution series compared to a CAT negative control 
dilution series.  The immunoblot on the left contains prion protein containing cells.  Detection is 
seen out to the 4th lane of the immunoblot.  The membrane on the right contains CAT negative 
control cells.  No detection is seen. 
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Figure 2:  First attempt at immuno-slotblot of prion protein.  The (-) control cells are infected 
with CAT virus.  The (+) control is deer brain.  The appearance of halos around the higher 
concentration of proteins is apparent, along with decreased band intensity.  Detection is seen out 
to the 7th well of the dilution series.  The 7th well of the dilution series is seen in well 1 of the 
image in the second row of the dilution series.  This is more sensitive than the comparative 
immunoblot. 
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Figure 3:  Second attempt at immuno-slotblot of prion protein.  The (-) control is infected with 
CAT virus.  The (+) control is deer brain.  The appearance of halos around the higher 
concentration of proteins is once again apparent, along with decreased band intensity.  Detection 
is seen in all 7 wells of the prion dilution series.  Detection in the negative control is considered 
background. 
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(-) Control 

 

 

(+) Control 

 

 

 

Figure 4:  Immuno-slotblot loaded in reverse order, with higher concentrations on right side.  The 
(-) control is infected with CAT virus.  The (+) control is deer brain.  The highest concentration 
of the prion dilution is seen in well 6 with decreasing concentrations to well 1.  Detection is seen 
through the first 5 or 6 wells of the prion dilution series.  The smallest of the dilution series is in 
well 6 of the second row of the prion dilution.  Any detection in this well, and any detection seen 
in the negative control is considered background. 
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Figure 5:  Immuno-slotblot following methanol precipitation.  The (-) control is infected with 
CAT virus.  The (+) control is deer brain.  Halos are not apparent around the prion protein 
samples.  Higher intensity is seen at greater concentration of prion.  Positive banding is seen in 
wells 1-3 of the prion dilution.  Detection in the (-) control is considered background. 
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Figure 6:  Immuno-slotblot following digestion of samples with Proteinase K and 
methanol precipitation.  Row 1 is digested but not precipitated, row 2 is not digested or 
precipitated, row 3 is digested and precipitated, and row 4 is not digested but is 
precipitated.  All wells were run using normal PrPc prion containing cells.  Positive 
detection is seen in row 2 wells 1-4 and in row 4 wells 1 and 2. 
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Figure 7:  Immuno-slotblot following digestion of samples with Proteinase K and 
methanol precipitation.  Row 1 is digested but not precipitated, row 2 is not digested or 
precipitated, row 3 is digested and precipitated, and row 4 is not digested but is 
precipitated.  All wells were run using deer brain homogenate.  Positive detection is seen 
in row 2 wells 1-5 and in row 4 wells 1-5.  Greater detection of larger samples is seen 
using methanol precipitation, while greater detection of smaller samples is seen without 
methanol precipitation of samples. 
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Table 1:  Summary of experimental parameters for Proteinase K and methanol precipitation of 
prion protein samples and deer brain homogenate. 
 

                 Prion Cells         Deer Brain         Proteinase K            SDS          Methanol 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Row 1 + - + + - 

Fig. 6 Row 2 + - - + - 

Fig. 6 Row 4 + - + + + 

Fig. 6 Row 5 + - - + + 

Fig. 7 Row 1 - + + + - 

Fig. 7 Row 2 - + - + - 

Fig. 7 Row 4 - + + + + 

Fig. 7 Row 5 - + - + + 
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