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Abstract
Brains and spleens were extracted from B6.I, B6, FI, 

Tgl5, and ablated strains of mice, both normal and scrapie- 

infected. Each strain exhibits a different incubation time 
due to slight differences found in the allele coding for Prn- 

p mRNA. Total RNA was isolated from these organs.

Absorbance readings at 260 nm and 280 nm were used to 

calculate the concentration of total RNA for each tissue.

The reverse transcriptase polymerase chain reaction (RT- 
PCR) was then used to identify different Prn-p alleles and to 

determine if a quantitative difference in Prn-p mRNA

expression exists in the aforementioned mouse strains.
Successful distinction and amplification of several Prn- 

p mRNA alleles using RT-PCR has laid the groundwork for 

subsequent quantitative analyses of Prn-p mRNA.
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Introduction and Literature__ReviSH

Seven prion diseases of animals and humans are now 

recognized. All are degenerative neurological disorders.

# The pathological features of prion diseases include neuronal

vacuolation, astrocytic gliosis and deposition of amyloid 

plaques in the brain where the highest concentrations of 

prions are found. In animals, prions are the cause of 

scrapie in sheep and goats, transmissible mink

encephalopathy, chronic wasting disease in mule deer and elk, 

and bovine spongiform encephalopathy (mad cow disease). In 

humans, prions cause kuru, Creutzfeldt-Jakob Disease (CJD), 

Gertsmann-Straussler Syndrome (GSS), and fatal fetal insomnia 

(1,2,4).

The unusual physiochemical nature of prions was apparent 

more than two decades ago. Although scrapie infectivity was 

filterable, the etiological agent was highly resistant to a 

variety of procedures that destroy or modify nucleic acids 

while being susceptible to procedures that hydrolyze, modify, 

or denature proteins. Thus, infectivity was associated with 

a proteinaceous component subsequently identified as the 

scrapie prion protein, PrpSc (2,3,4). Prion diseases are also 

distinguished from conventional infectious disease by unusual 

biological features. Five procedures that modify or 

hydrolyze nucleic acid failed to inactivate the scrapie 

agent, yet these procedures were capable of inactivating 

numerous viruses and viroids (7). Unlike viruses, prions are
1



devoid of nucleic acid. Infectious prions are also encoded 

by a cellular gene, whereas viral proteins are encoded by 

viral genes. Scrapie, CJD, GSS, and FFI proceed in the 

apparent absence of a detectable immune response. Tripartate 

manifestation—infectious, familial, and sporadic—may be an 

intrinsic feature of all prion diseases (3,4,8). What may be 

most interesting about prion diseases is the fact that 

infectious prions are composed largely, if not entirely, of 

an abnormal isoform (PrPSc) of the normal prion protein 

(PrPc) . While the function of PrPc is unknown, several 

observations suggest that it may be involved in cell 

recognition, possibly bound to the external surface of cells. 

PrPc is encoded by a host chromosomal gene. The best evidence 

for this comes from recent studies in transgenic (Tg) mice

(4,5,7) .

Transgenic mice are produced in a laboratory by 

inserting extra Prn-p alleles into them. Several Tg lines 

have been made that express the Syrian Hamster (SHa) PrP gene 

(Tg[SHaPrp] mice). When these animals were inoculated with 

prions passaged in Syrian Hamsters (Sc 237), the scrapie 

incubation times and neuropathologic changes were

characteristic of SHa scrapie and not of mouse (Mo) scrapie. 

Numerous amyloid plaques occurred in the Tg(SHaPrP) mice, 

which were composed of SHaPrP. In another Tg mouse line, the 

codon 102 GSS mutation of the human PrP gene, which results 

in the substitution of a leucine for a proline and is 

genetically linked to human GSS, was engineered into the
2



MoPrP gene. Similar to human GSS, the Tg(GSSMoPrP) mice 

spontaneously developed a neurodegenerative disorder 

characterized by spongiform degeneration of neurons and 

reactive astrocytic gliosis. These data, taken together,

• argue that an abnormal isoform of PrP is central to the

pathogenesis of both the infectious and genetic forms of 

prion diseases. Also, brain PrPSc concentration and 

infectivity correlated (concentration was directly 

proportional to infectivity) throughout the course of scrapie 

infection, in support of the hypothesis that PrPSc is a 

component of the infectious prion (1,2,5).

Another important characteristic of prion diseases was 

identified by inoculating several strains of laboratory mice 

with scrapie. The discovery of the genetic linkage between 

the PrP gene and the gene controlling scrapie incubation time 

(Prn-i) has opened a new area of study. Whether the Prn-i 

and Prn-p genes are identical or tightly linked genes remains

to be determined (7).

The most compelling genetic evidence for a central role 

of PrP in the pathogenesis of scrapie comes from molecular 

analyses showing that inbred NZW and I/Ln mice, with short 

and long scrapie incubation times, respectively, have 

distinct prion proteins. Disease symptoms appear at 

different dates depending upon the type of PrP protein 

expressed in that mouse. A comparison of the PrP sequences 
of NZW (Prn-pa) and I/Ln (Prn-pb) mice reveal that the amino 

acid at codon 108 is changed from Leu to Phe and the amino
3



acid at codon 189 is changed from Thr to Val (7). The prion 

incubation times for each of the strains of mice that I will

be using are as follows:

Mouse Strain

B6.I (Prn-pb)

B6 (Prn-pa)

FI (Prn-pa/b)

Tgl5 (2 a alleles; 
3 inserted b 
alleles)

Incubation Time

>365 days

128 days 

180-220 days

109 days

*

The latest studies suggest that differences in incubation 

time may be related to the speed of seeding or nucleation 

sites of PrpSc within the brain of infected animals (6,7) .

Two models have been suggested that explain what 

triggers the initiation of PrP aggregation. One model 

proposes that the first and slowest step is the 

conformational change from PrPc to PrPSc, which could be 

catalyzed by the formation of a PrPSc-PrPc heterodimer. Thus, 

the PrPSc monomer would be the infectious species. 

Alternatively, scrapie infectivity could be based on a 

nucleation dependent polymerization mechanism. In this 

model, the slow step is nucleus formation, and the infectious 

species is an ordered aggregate of PrPSc that acts as a seed 

(6) .
A distinctive feature of a nucleation-dependent

polymerization is a lag time before aggregates are 
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detectable. The length of the lag time is dramatically 

dependent on protein concentration: if a protein requiring an 

octameric nucleus (n=8) has a lag time of 1 hr at 10-fold 

supersaturation, its lag time at 2-fold supersaturation will

• be roughly 45 yr, and its lag time at 100-fold 

supersaturation will be about 36 |lsec. With a larger nucleus 

(n=20), the concentration dependence is even more marked (lag 

times of 1 hr, lxlO10 yr, and 3.6xl0-17 sec, respectively) .

The potentially high dependence on concentration of
nucleation suggests that slight increases in PrPc levels could 

lead to sporadic prion disease. Similarly, PrP mutations 

that alter the PrPc/PrPSc equilibrium could have a major 

impact on nucleation time which directly affects incubation

time (6).

It is known that scrapie-infected hamsters possess a 

higher concentration of PrP than do normal hamsters.

Increases in PrP mRNA levels must then accompany the 

increased protein production. Northern analysis unexpectedly 

revealed similar levels of PrP mRNA in normal and scrapie-

infected hamster brains(7). Some caution should be taken in

using the results of Northern analysis for determining mRNA 

levels. Northern analysis is one of the least sensitive

* quantitative methods used. It can detect differences in 

quantity only if that difference is five times or greater. 

Because of the relative insensitivity of this method, and the 

fact that, as mentioned earlier, the slightest increase in 

cellular PrP levels could lead to sporadic prion diseases
5



(6), more sensitive methods should be used to analyze changes 

in Prn-p mRNA levels.

In recent years, a procedure known as the polymerase 

chain reaction (PCR) has been developed, and is currently 

being used as a qualitative and quantitative measure of both 

DNA and RNA. This new technology has the potential to detect 

one fold differences in amounts of mRNA present in a specific 

sample. It is the goal of this project to either solidify or 

disrupt the current claims by using RT-PCR to quantitate PrP 

mRNA in normal and scrapie-infected mice. The structure of 

the gene is shown in Fig. 1.
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Materials and_Methods

Inoculation
Twenty-one MoTgl5(Prn-pb) mice were inoculated with 

scrapie-infected brain homogenate diluted 1:10 in IX 

phosphate buffer solution (PBS, without magnesium and 

calcium). The mice were anesthetized by placing them in a 

chamber with a cloth saturated with metofane and closely 

monitored. If the mouse regained consciousness before 

inoculation was attempted, it was placed back into the

chamber until unconscious.

Mice were inoculated by injecting 30 |ll of 10% brain 

homogenate into the left hemisphere of the brain. Injected 

mice were maintained under a heat lamp until recovery from 

anesthesia was apparent (approximately 10-30 min). Surviving 

mice were housed at McLaughlin Research Institute (MRI) and 

monitored weekly for appearance of scrapie symptoms. These 

symptoms include gait abnormalities, head bobbing, kyphosis, 

and sometimes hyperactivity. Onset of scrapie symptoms was 

around 90-100 days after inoculation. Due to lengthy 

incubation times, the additional mouse strains used in this 

study (B6.I, B6, FI, and ablated) were similarly inoculated 

and monitored prior to my arrival at MRI.
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Tissue Collection
Mice were sacrificed by cervical dislocation to preserve 

the integrity of the tissue. Immediately following the 

cervical dislocation, the brain was removed as follows.

* After removing the skin covering the cranium, sharp

scissors were used to cut through the middle of the cranium, 

starting from the posterior, moving anteriorly towards the 

nose. Forceps were used to peel back or remove each side of 

the cranium. The exposed brain was removed and rinsed with 

IX PBS to remove hair and other debris. The brain was snap 

frozen by placing it on aluminum foil resting on dry ice.

The frozen brain was placed in a sterile 50-ml storage tube 

and placed in a freezer at -70°C.

The spleen was also extracted from the mice because of 

its synthesizes prion protein. This organ was obtained by 

making an incision in the abdomen and manually pulling back 

the skin. The spleen is visible as a dark red band along the 

animal's left side, just below the rib cage, through the 

transparent body wall. Because fat also contains DNA, all of 

it was removed before freezing at -70°C.

RNA Isolation
The RNAzol™ method was used to isolate brain and spleen 

RNA. This process can be divided into four steps: 

homogenization, RNA extraction, RNA precipitation, and RNA

wash.
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suspension.

homogenate,

homogenate.

Two ml of RNAzol™ solution per 100 mg of tissue were 

added prior to homogenization. A Dounce Homogenizer was used 

to thoroughly macerate the tissue so as to make a homogeneous

To extract the nucleic acids from the

0.1 ml of chloroform was added to 1 ml of

This solution was vigorously shaken, placed

under a ventilation hood, allowed to set for 15 min on ice, 

then centrifuged for 15 min at 9500 rpm at 4°C to remove 

cellular debris. The RNA is found in the aqueous layer. 

Because of its charge, weight, and hydrophilicity, the DNA is 

located at the interface of the aqueous layer and the organic 

layer. The supernatant was drawn off with care to avoid 

mixing layers which would result in the contamination of the 

supernatant with DNA, and saved.

To precipitate the RNA, an equal volume of isopropanol 

was added to the supernatant. This solution was mixed and 

stored at -20°C for 45 min covered with parafilm. If stored 

overnight, it was necessary to store the solution at 4°C, 

since storage at -20°C for that length of time would result in 

an inaccurate 260/280 ratio. The sample was then centrifuged 

at 9500 rpm for 30 min forming a white pellet. The 

supernatant was carefully poured off to prevent dislodging of 

the pellet. The pellet was then rinsed once with 75% ethanol 

and allowed to dry for 10 min. Complete drying was avoided 

since this would greatly reduce the solubility of the pellet. 

The pellet was then resuspended in 300-800 |ll 1 mM
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ehtylenediaminetetraacetic acid (EDTA), depending on the size 

of the pellet.
RNA concentration was determined by measuring the 

absorbance of dilutions at 260 nm and 280 nm and using the
• formula: 40 |ll/ml x dilution x A260, RNA concentrations were

determined for both brain and spleen of mouse strains B6.I, 

B6, FI, ablated, Tgl5, normal and scrapie-infected.

Test for RNA Integrity
RNA was electrophoresed through 0.8% agarose/2.2 M 

formaldehyde gels to see if it was degraded. Gel and RNA 

preparation, gel electrophoresis, and photographic analyses

of RNA are described below.

Agarose (1.2 g) and 94 ml of diethylpyrocarbonate (depc) 
H2O were heated until the agarose was completely dissolved. 

After cooling to 55°C, 27 ml of formaldehyde and 30 ml of 5X 

formaldehyde gel-running buffer (0.1M MOPS pH 7.0, 40 mM 

NaOAc, 5 mM EDTA pH 8.0). The thoroughly mixed solution was 

poured immediately into the gel molding tray and allowed to 

solidify under a ventilation hood.

A 10-jlg sample of RNA was prepared for gel 
electrophoresis by adding depc H2O to that sample, creating a 

final volume of 45 pi. Five pi of 3M NaAc and two volumes of 

100% ethanol were added to precipitate the RNA. The mixture 

was stored at -20°C overnight.

The samples were centrifuged at 15,000 rpm for 30 min at 

4°C. The supernatant was poured off and the RNA pellet was

1 0



dried under a vacuum for 8 min. The pellet was resuspended 
in 4.5 JXl depc H2O, 2 (ll 5X formaldehyde gel-running buffer, 

3.5 (ll formaldehyde, 10 (ll formamide, 2 (ll 0.5 (ig/ml ethidium 

bromide, for a total volume of 22 (ll. The samples were mixed
• vigorously and heated to 68°C for 15 min, then chilled on ice

for 5 min. Three Hl of formaldehyde gel loading dye were 

added to each sample and mixed thoroughly. The samples were 

loaded into the gel and electrophoresed for 8 hr at 80 V 

under the ventilation hood. Following electrophoresis the 
gels were rinsed three times with depc H2O in 1 hr. The gels 

were photographed to check for degradation of RNA. The test 

for RNA integrity was conducted on RNA prepared from normal 

and scrapie-infected mice.

Reverse Transcriptase Polymerase Chain Reaction
The protocol for RT-PCR was provided in the GeneAmp® RNA 

PCR kit (Perkin Elmer).

RNA was reverse transcribed to cDNA before conducting 

the polymerase chain reaction. A master mix was prepared for 

the reverse transcription reaction. The ingredients for one 
reaction were as follows: 4 (ll of 25 mM MgCl2, 2 JJ.1 of 10X PCR 

Buffer II, 1 (ll sterile distilled H2O, 2 (ll each of dGTP, 

dATP, dTTP, and dCTP, 1 (ll RNAse inhibitor, 1 (ll reverse 

transcriptase, and 1 (ig of total RNA. Controls for this part 

of the experiment included tubes that contained water 

(instead of RNA) with and without reverse transcriptase.

Fifty (ll of mineral oil were gently added as a top layer to
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each sample to reduce evaporation. The samples were then 

subjected to 42°C for 15 min, 99°C for 5 min, and finally 10°C 

until the samples were retrieved from the thermal cycler.

For the cDNA amplification a different reaction cocktail 

W was prepared. For one reaction the cocktail consisted of 4
(11 of 25 mM MgCl2, 8 (il 10X PCR Buffer II, 65.5 (ll sterile 

H20, and 0.5 (ll of AmpliTaq®. Seventy-eight (ll of the PCR 

cocktail was combined with the 20-(ll PCR reaction. One (ll of 

each primer, MWO1 and MW06 (Fig.11), each with a final 

concentration of 0.2 (IM, was added to the PCR cocktail, 

bringing the final volume to 100 (ll. Two controls were added 

to this part of the experiment, one with water (with and 

without reverse transcriptase) and one with PrP cDNA from the

Swiss-Webster Mouse. The cDNA from this strain of mouse was

used as a positive control because it is known that the 

selected primers anneal and amplify this cDNA fragment. A 

50-jll mineral oil layer was added to these samples before 

subjecting them to the following cycles: 2 min at 95°C for 

one cycle, followed by 1 min at 95°C, 1 min at 60°C, and 1 min 

at 72°C for 35 cycles, then 7 min at 72°C, and finally a 10°C 

cycle in which the samples remained stable until they were 

retrieved. The samples were then stored at 4°C until 

analyzed.

Analysis of RT-PCR Samples
Two (ll of dye were added to each 20-(ll sample. These 

samples were analyzed by electrophoresis through 10%
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acrylamide gels in IX trisborate EDTA (TBE) buffer (0.045 M 

trisborate, 0.001M EDTA). After approximately 1 hr, the gel 

was removed and the PCR products were visualized with 

ethidium bromide. The size of the bands were determined by

• comparison to GelMarker™ molecular weight standards.

Following the formation of the PCR product, a way to

distinguish between a and b alleles was utilized. Within the 
Prn-pb gene of B6.I mice, there is a BstEII restriction site 

(Fig. 13). Therefore, electrophoresis of the PCR samples 
digested with BstEII should result in: one band (587 bp) 

produced from the cDNA of B6 mice (the a allele), two bands 

(76 bp, 511 bp) produced from the cDNA of B6.I mice (the b 

allele), and three bands (76 bp, 511 bp, 587 bp) from the 

cDNA of FI and Tgl5 mice (both alleles, different

quantities).
For the digestion of the PCR products with BstEII. 4 JJ.1 

of BstEII buffer, 2 jll of H2O, and 4 (Il of BstEII enzyme were

added to 30 |ll cDNA (from the RT-PCR reactions that used 

samples of RNA from FI, Tgl5, and B6.I mice). The samples 

were mixed, quick-spun, and placed in a 60°C water bath for 2 

hr. Four Jll of agarose dye were added and the sample was 

analyzed by electrophoresis through a 5% or 10% acrylamide 

gel.

RNAse and DNAse Treatment
In testing for contaminants, the RNA samples were 

treated with DNAse and RNAse and then subjected to RT-PCR.

1 3



In treating with DNAse, 39 JXl H20, 5 JJ.1 of 10X DNAse buffer, 

and 2 JXl of DNAse were added to 4 JXl of RNA. The solutions 

were mixed vigorously for 30 sec, quick-spun, then incubated 

at37°C for 10 min. The samples were again quick spun then 

put on ice. A phenol extraction then a phenol/chloroform 

extraction were conducted on the samples.

In the phenol extraction, one volume (50 JXl) of phenol 

was added to each sample, then shaken for 30 sec, and quick- 

spun for 5 min at 15,000 rpm. The aqueous layer was 

subjected to a phenol/chloroform extraction.

One volume of phenol/chloroform (a 1:1 ratio) was added 

to the retrieved solution, mixed fro 30 sec, and spun for 5 

min at 15,000 rpm. The aqueous layer was again retrieved.

To this solution 3 JXl acetate was added. To this mixed 

solution, two volumes of 100% ethanol were added. The 

samples were stored overnight at -20°C. The solution was 

then centrifuged at 15,000 rpm at 4°C for 45 min to 

precipitate the RNA. The supernatant was poured off and the 

pellet was dried. The pellet was subjected to RT-PCR.

The same protocol used in DNAse treatment was used in 

RNAse treatment. However, the ingredients were different: 
40.45 |Xl H2O, 5 JXl 10X RNAse buffer, 4 JXl RNA, 0.05 JXl RNAse 

Ti, and 0.5 JXl RNAse A.

1 4
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Table 1. Concentration of RNA prepared from mouse brain and 
spleen. Concentrations determined by the formula: conc=40 
gg/ml x dilution x AbS26o-
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Fig. 2. Electrophoresis of RNA
extracted from normal B6.I, B6, FI, and 
ablated mice. The two prominent bands 
are the 28s and 18s rRNA subunits. 
Smearing in some lanes (spleen) indicates 
RNA degradation.

Fig. 3. Electrophoresis of RNA from 
scrapie-infected B6.I, B6, FI, ablated, 
and Tgl5 mice. Smeared lanes indicate 
degradation.
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Fig. 4. RT-PCR amplification of brain 
RNA from normal B6.I, B6, FI, ablated, 
Tgl5 mice. The samples subjected to 
reverse transcriptase are depicted in 
(A). The control gel (no reverse 
transcriptase) is shown in (B).
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Fig. 5. RT PCR amplification of brain 
RNA from normal B6.I, B6, FI, ablated, 
and Tgl5 mice. In (B), DNA contamination 
is evident.
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Fig. 6. Electrophoresis of RNA samples 
with or without DNAse treatment. 
Previously collected RNA samples ("Her") 
which were presumably DNA-free were run 
next to my samples. (B) represents the 
reverse transcriptase-free controls.
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Fig. 7. Electrophoresis of RNA samples 
with or without RNAse treatment. 
Previously collected RNA samples ("Her") 
were also electrophoresed. (B) 
represents the reverse transcriptase-free 
controls.
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Fig. 8. PCR products produced with MW01 
and 5' untranslated primers analyzed on a 
12% acrylimide gel.

Fig. 9. BstEII-Digested PCR products 
produced with MW01 and MW06 primers 
analyzed on a 10% acrylimide gel.
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TGGGGAGATGGGGGCCAGAAAACCTCCGTGCTTGTTCCAGAGGCCACTTATGCCTCA

Fig. 10. Nucleotide sequence of the 
mouse Prn-p gene. Exon 1, intron 1, exon 
2, and part of intron 2 are shown. The 
location 5' untranslated primer is also 
indicated.
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Fig. 11. Nucleotide sequence of exon 3 
of mouse Prn-p gene from NZW and I/LnJ 
mice. MW01 and MW06 primer and the 
BstEII restriction site (in B6.I mice) 
are indicated.
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Table 2. Fragment-size calculations on PCR products produced 
with MW01 and MW06 primers. A BstEII-digested and undigested 
sample of each strain was subjected to electrophoresis. The 
measurements were taken from the gel shown in Fig. 9.

B6.I brain MW(RG) SWMO-250+B6.I D (cm) MW(RG)
undigested (cm) 0.70 8753

2.29 540 2.28 545
digested (cm)

2.25 563 SWMO-250+B6 D (cm)
0.61 12096

B6 brain 2.39 488
undigested (cm) 4.86 92

2.26 557 5.08 83
digested (cm)

2.38 493 SWMO-250 (cm)
5.08 83 undigested

0
digested

0.7 8753

Table 3. Calculated fragment sizes of PCR products made 
with MW01 and 5’ untranslated primers. A digested and 
undigested sample of each strain was subjected to 
electrophoresis. The measurements were taken from the gel 
shown in Fig. 8.

B6.I brain MW(RG) Ablated brain MW(RG)
undigested (cm) undigested (cm)

1.98 488 0.78 6825
2.65 245 2.03 710

digested (cm) 3.42 206
1.98 488 digested (cm)
2.65 245 1.98 753

2.60 395
B6 brain 3.39 211

undigested (cm)
2.08 434 Tg15 brain
2.70 234 undigested (cm)

digested (cm) 2.00 735
1.98 488 2.65 378
2.62 252

digested (cm)
F1 brain 1.91 820

undigested (cm) 2.58 402
2.01 471 3.60 183
2.64 247

digested (cm)
1.98 488
2.59 259
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Results__and_ Discussion

Concentration of Total RNA (Normal and Scrapie- 
Infected Mice)

• Concentration of total RNA, prepared from normal and

scrapie-infected mice, was determined by 260/280 analysis 

(Table 1). The ideal 260/280 ratio is 1.9. When a ratio of 

two-tenths higher or lower than 1.9 was obtained, that RNA 

sample was discarded and a new one was collected. Dilutions 

were prepared so that, if not both 260 and 280 values, then 

at least the 260 reading was above 0.100. The most accurate 

readings were obtained when both values were above 0.100 (Dr. 

Lund, personal communication). The concentrations of RNA of 

genetically identical mice should be the same. Values 

correlated more closely as the technique was refined.

Test for RNA Integrity (Normal and Scrapie-Infected 
Mice)

RNA was analyzed by electrophoresis through 0.8% 

agarose/2.2 M formaldehyde gels. The ethidium bromide- 

stained bands (Fig. 2,3), representing the 28s and 18s 

subunits of rRNA are distinct, indicating intact RNA.

Smeared staining was observed in the lanes loaded with spleen 

RNA. This suggests that these samples were degraded and 

consequently not analyzed by RT-PCR.
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Polymerase Chain Reaction
cDNA from mouse strains B6.I, FI, Ablated, and Tgl5 was 

amplified. No amplification of cDNA from strain B6 is 

observable, indicating the primers did not anneal (Fig. 4A,

B) .
In the control gel containing no reverse transcriptase, 

no visible cDNA bands were found (Fig. 4B). The positive 

control, SWMO cDNA, did not produce the proper size band in 

this or subsequent gels. Although the positive control does 

not appear, the control gel indicates no contamination.

In a subsequent PCR run (Fig. 5), nucleic acid 

contamination was observed. No cDNA band from mouse strain 

B6.I was visible, possibly because of problems with annealing 

of primers.

To determine the source of contamination, two samples of 

RNA (B6.I and B6) were subjected to DNAse and RNAse 

treatment, before the RT-PCR reaction was performed. The 

samples treated with DNAse showed no bands (Fig. 6). The 

untreated samples show a very prominent and correct band. 

Although very faint bands exist in the lanes containing 

DNAse-treated RNA (indicating amplified cDNA from RNA), the 

prominence of the bands from the untreated samples suggests 

DNA contamination. Observation of fragments (Fig. 6A, B) in 

the control gels (no reverse transcriptase) indicates some 

contamination within the PCR ingredients themselves. In the 

lanes where RNAse negative RNA samples were loaded, bands of 

the proper size were produced, indicating RNA had been
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appropriately reverse transcribed and amplified (Fig. 7).

The evidence overwhelmingly points to contamination of 

extracted RNA samples with genomic DNA.

> PCR With New Primers and PCR Ingredients
Recall the structure of the genomic DNA coding for the 

Prn-p gene in Fig 1. In order to quantitate only the message 

present in the sample, new primers were selected. Primers 

MW01 and MW06 (Fig. 1, 11) both anneal to the third exon, the 

resulting in a PCR product was 587 bp in length. But genomic 

DNA as well as mRNA potentially served as a template for the 
transcription and subsequent amplification of the Prn-p gene.

Because the gene in the genomic DNA consists of roughly 

15,000 bp, a primer that annealed to a region of exon 2 was 

selected (Fig. 1, 10). When the sample was run through RT- 

PCR, the PCR product from the genomic DNA could not be 

generated because of its large size. PCR is an effective 

technique for amplifying nucleic acid sequences that are 

approximately 400 bp to 2000 bp in length. The PCR fragment 

produced by the 5* untranslated and MW01 primers consisted of 

729 base pairs, an ideal size for PCR.

Samples were subjected to PCR using 5' untranslated and

MWO1 primers followed by digestion with Bstell (Fig. 8; Table

3). The 729 bp fragment was observed following gel 

electrophoresis of PCR products suggesting that PrP mRNA was 

appropriately amplified. Additional work on this aspect of 

the study is currently underway.

I
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Because of the time constraints, another PCR run using 

the new primers was not possible. Therefore, one last 

attempt was made at digesting the PCR product to see whether 
the proper fragment of Prn-p mRNA was being amplified. The 

digest consisted of 20 |ll cDNA (B6.I or B6) , 3 |ll buffer, 5 

(ll water, and 2 (ll BstEII. Two modifications to the 

procedure were made to maximize enzyme activity. Every 15 

min the samples were quick-spun so the enzyme that may have 

begun collecting on the sides was brought back into the 

solution. Each digest sample was given a 2 (ll BstEII boost 

after 1 hr. The digestion was successful. (Fig. 1, 11; Table

2) .
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Conclusions
RNA from several strains of normal and scrapie-infected 

mice has been successfully collected and tested for 

integrity. A protocol was successfully developed for 
specifically amplifying Prn-p mRNA and eliminating DNA 

contamination. The next step will be to quantitate the 

amount of RNA that has been amplified by utilizing 

radioactive PCR. The RT-PCR product has been successfully 

digested with BstEII to distinguish between the a and b 
alleles of the Prn-p gene.

Comparing the mRNA concentrations of one B6 and one B6.I 

brain is not sufficient to draw any major conclusions. 

Follow-up studies may use larger numbers of mice in producing 

a statisical analysis of RNA concentrations in different 

strains of mice. This would prove particularly important in 

the study of short incubation time (B6) mice in determining 

whether or not they possess a greater concentration of RNA 

which leads to death more quickly than for B6.I mice.

Promising follow-up studies involve work with the FI and 

transgenic mice. In my thesis I have shown how RT-PCR and 

BstEII digestion can be used to amplify and distinguish 
between the a and b alleles of the Prn-p gene. The effect 

one allele has on the expression of the other can be 

visualized on gels or more accurately with radioactive PCR. 

When these interactions are better understood, effects on

incubation times will be better understood.
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The stage has been set to determine the genetic 
influence of each allele on accumulation of PrPSc. Is more 

mRNA coded for in the scrapie-infected mouse with the shorter 
incubation time? Does PrPa seed better than PrPb or does Prpb 

interfere with seeding? These and many more questions face 

researchers today in trying to control one of the most unique 

and elusive causes of disease—the prion protein.
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