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Press Releases

Variant of Mad Cow Disease May Be Transmitted by Blood Transfusions,
According to Animal Study

(WASHINGTON, August 28, 2008) - Blood transfusions are a valuable treatment mechanism in modern medicine,
but can come with the risk of donor disease transmission. Researchers are continually studying the biology of blood
products to understand how certain diseases are transmitted in an effort to reduce this risk during blood
transfusions. According to a study in sheep prepublished online in Blood, the official journal of the American Society
of Hematology, the risk of transmitting bovine spongiform encephalopathy (BSE, commoniy known as "mad cow
disease") by biood transfusion is surprisingly high.

BSE is one of a group of rare neurodegenerative disorders called transmissible spongiform encephalopathies
(TSEs), and there is no reliable non-invasive test for detecting infection before the onset of clinical disease. In
addition to BSE, these diseases include scrapie, a closely related disease in sheep, and Creutzfeldt-Jakob disease
(CID) in humans, which causes neurological symptoms such as unsteadiness and involuntary movements that
develop as the illness progresses, rendering late-stage sufferers completely immobile at the time of death.

A new variant of CID (termed vCID) was recognized in the United Kingdom in the mid-1990s, apparently as a result
of the transmission of BSE to humans. Because the symptoms of this disease can take many years to appear, it
was not known how many people might have been infected, and without a reliable test for identifying these
individuals, clinicians were very concerned that the infection could be transmitted between people by blood
transfusion or contaminated surgical and dental instruments. As a result, costly control measures were introduced
as a precautionary measure to reduce the risk of disease transmission, although at the time it was unclear whether
there really was a significant risk or whether the control measures would be effective. This sheep study sought to
better understand how readily TSEs could be transmitted by biood transfusion in order to help develop more
targeted controfs.

“It is vitally important that we better understand the mechanisms of disease transmission during blood transfusions
so we can develop the most effective control measures and minimize human-to-human infections,” said Dr. Fiona
Houston, now a Faculty of Veterinary Medicine, University of Glasgow, UK, and lead author of the study.

The nine-year study conducted at the University of Edinburgh compared rates of disease transmission by examining
blood transfusions from sheep infected with BSE or scrapie; the BSE donors were experimentally infected, while the
scrapie donors had naturally acquired the disease. While scrapie is not thought to transmit to humans, it was
included as an infection acquired under field conditions, which could possibly give different results than those
obtained from experimentally infected animals. Because of the similarity in size of sheep and humans, the team
was able to collect and transfuse volumes of blood equivalent to those taken from human blood donors.

The outcome of the experiment showed that both BSE and scrapie could be effectively transmitted between sheep
by biood transfusion. Importantly, the team noted that transmission could occur when blood was collected from
donors before they developed signs of disease, but was more likely when they were in the later stages of infection.
Of the 22 sheep who received infected blood from the BSE donor group, five showed signs of TSEs and three others
showed evidence of infection without clinical signs, yielding an overall transmission rate of 36 percent. Of the 21
infected scrapie recipients, nine developed clinical scrapie, yielding an overall transmission rate ‘of 43 percent.

Investigators noted that the results were consistent with what is known about the four recorded cases of vCID
acquired by blood transfusion in humans. In addition to the stage of infection in the donor, factors such as genetic
variation in disease susceptibility and the blood component transfused may influence the transmission rate by
transfusion in both sheep and humans.

"The study shows that, for sheep infected with BSE or scrapie, transmission rates via blood transfusion can be high,
particularly when donors are in the later stages of infection. This suggests that blood transfusion represents an
efficient route of transmission for these diseases," said Dr. Houston. "Since the results are consistent with what we
know about human transmission, the work helps justify the control measures put in place to safeguard human
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blood supplies. It also shows that blood from BSE- and scrapie-infected sheep could be used effectively in non-
human experiments to answer important questions, such as which blood components are most heavily infected,
and to develop much-needed diagnostic tests."

Reporters who wish to receive a copy of the study or arrange an interview with lead author, Dr. Houston, may
contact Becka Livesay at 202-776-0544 or tivesay@hematoloqgy.org.

The American Society of Hematology (www.hematology.org) is the world's largest professional society concerned
with the causes and treatment of blood disorders. Its mission is to further the understanding, diagnosis, treatment,
and prevention of disorders affecting blood, bone marrow, and the immunologic, hemostatic, and vascular systems,
by promoting research, clinical care, education, training, and advocacy in hematology.
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ORIGINAL ARTICLE

A Novel Human Disease with Abnormal
Prion Protein Sensitive to Protease

Pierluigi Gambetti, MD," Zhiqian Dong, PhD," Jue Yuan, BA,’ Xiangzhu Xiao, PhD," Mengjie Zheng, PhD,'
Amer Alshekhlee, MD,! Rudy Castellani, MD,? Mark Cohen, MD,! Marcelo A. Barria, PhD,?
D. Gonzalez-Romero, PhD,? Ermias D. Belay, MD,* Lawrence B. Schonberger, MD, MPH,*
Karen Marder, MD,® Carrie Harris, BA," James R. Burke, MD, PhD,® Thomas Montine, MD,’
Thomas Wisniewski, MD,® Dennis W. Dickson, MD,’ Claudio Soro, PhD,? Christine M. Hulette, MD,!°
James A. Mastrianni, MD, PhD,!! Qingzhong Kong, PhD,' and Wen-Quan Zou, MD, PhD!

Objective: To report a novel prion disedse characterized by distinct histopathological and immunostaining features, and asso-

ciated with an abnormal isoform of the prion protein (PrP) that, contrary to the common prion diseases, is predominantdy

sensitive to protease digestion.

Methods: Eleven subjects were investigated at the National Prion Disease Pathology Surveillance Center for clinical, histopatho-
logical, immunohistochemical, genotypical, and PrP characteristics.

Results: Partients presented with behavioral and psychiatric manifestations on average at 62 years, whereas mean disease
duration was 20 months. The type of spongiform degeneration, the PrP immunostaining pattern, and the presence of
microplaques distinguished these cases from those with known prion diseases. Typical protease-resistant PrP was undetectable
in the cerebral neocortex with standard diagnostic procedures. After enrichment, abnormal PrP was detected ar concentrations
16 times lower than common prion diseases; it included nearly 4 times less protease-resistant PrP, which formed a distinct
electrophoretic profile. The subjects examined comprised about 3% of sporadic cases evaluared by the National Prion Disease
Pathology Surveillance Center. Although several subjects had family histories of dementia, no mutations were found in the

PP gene open reading frame.

Interpretation: The distinct histopathological, PrP immunohistochemical, and physicochemical features, together with the
homogeneous genotype, indicate that this is a previously unidentified type: of disease involving the PrP, which we designated
“protease-sensitive prionopathy” (or PSPr). Protease-sensitive prionopathy is not rare among prion diseases, and it may be even
more prevalent than our data indicate because protease-sensitive prionopathy cases are likely'also to be dlassified within the group

of non-Alzheimer’s dementias.

Ann Neurol 2008;63:697-708

Human prion diseases or transmissible spongiform
encephalopathies may be sporadic, inherited, or ac-
quired by infection. Creutzfeldi—Jakob disease (CJD)
is the most common phenotype and occurs in all
three forms. In the sporadic form, CJD is classified
into five subtypes, which can be readily distinguished
based on clinical features, type and distribution of
brain lesions, and pattern of prion protein (PrP) im-
munostaining.”* Fatal insomnia, a much rarer pheno-
type, includes sporadic and inherited forms, and is
characterized by loss of ability to sleep and preferen-
tial thalamic degeneration.* Gerstmann-Striussler—S-

cheinker disease (GSS), the third phenotype, occurs
exclusively as a heritable disease invariably associated
with a mutation in the PcP gene open reading frame
(ORF) and is characterized by the presence of prion
amyloid plaques.*

Despite their heterogeneity, all sporadic human
prion diseases described to date have been associated
with abnormal PrP (commonly called PrP> but hence-
forth referred to as PrPr), which is resistant to treat-
ment with proteases and is considered the diagnostic
hallmark of these diseases.! PrPr is derived from nor-
mal or cellular PrP (PrP®) via a posttranslational tran-

From the 'Institute of Pathology, Case Western Reserve University,
Cleveland, OH; *Department of Pathology, University of Maryland,
Baltimore, MD; >Department of Neurology, Neuroscience and Cell
Biology, George and Cynthia Mitchell Center for Neurodegenera-
tive Diseases, University of Texas Medical Branch, Galveston, TX;
“Centers for Disease Control and Prevention, Adanta, GA; *Depart-

ment of Neurology, Columbia University, New York, NY; 6Dcpart— .

ment of Medicine, Division of Neurology, Duke University,
Durham, NC; "Harborview Medical Center, University of Wash-
ington, Seattle, WA; ®Department of Neurology, New York Uni-
versity, New York, NY; "Department of Neuropathology, Mayo

Clinic College of Medicine, Jacksonville, FL; Department of Pa-
thology, Duke University, Durham, NC; and ""Department of
Neurology, University of Chicago, Chicago, IL.

Received Nov S, 2007, and in revised form Apr 1, 2008. Accepted
for ‘publication Apr 4, 2008. :

Address correspondence to Dr Gambetti or Dr. Zou, Institute of
Pathology, Case Western Reserve University, 2085 Adelbert Road,
Cleveland, OH 44106, E-mail: - pxgl3@case.edu or wenquan.
zou@case.edu

© 2008 American Neurological Association = 697

Published by Wi'ley-Liss, Inc,, through Wiley Subscriprion Services

247



sition from a-helical to B-sheet-rich conformations.
PrP€ and PrPr are quite different. Whereas PrP is sol-
uble in nondenaturing detergents and is completely di-
gested when exposed to appropriate concentrations of
proteinase K (PK), PrPr is detergent insoluble and its
C-terminal region resists PK treatment.” Based on the
size of their PK-resistant fragments, at least three major
PrPr types are recognized, which codistribute with spe-
cific disease phenotypes: (1) PrPr type 1, which on PK
treatment generates an approximately 21kDa fragment;
(2) PrPr type 2, generating an approximately 19kDa
,fragment; and (3) PrP7-8, a PrP internal fragment of 7
to 8kDa.*~ Both PrPr types 1 and 2 have been ob-
served associated with distinct subtypes of CJD. To
date, PrP7-8 has been consistendy observed only in
GSS. Therefore, the conformational changes, which
render PrPr pathogenic and in many but not all cases
infectious, may engender different species or strains of
PrPr ‘that can be recognized based on their distinct
protease-resistant fragments and by their associated
clinicopathological phenotype.>”~'2

Studies mostly based on cxPcnmental models re-
cently have shown that PK-resistant PrP (PiPr) is asso-
ciated with varying quantities of a PrP isoform that, as
PrPr, is detergent insoluble but sensitive to protease di-

gestion (PrPs). 1115 The relation of PrPs with PrPr and
~ the role that PrPs plays in thc pathogenesis of prion
diseases remains uncertain.

Here we report 11 patients with a human disease
characterized by the presence of detergent-insoluble PrP
that is prédominantly sensitive to protease digestion and
forms unusual immunohistochemical patterns. Further-
more, the small amount of PrPr present generates a dis-
tince profile on immunoblot. Several affected patients
have family histories of dementia but lack mutations in
the PrP gene ORF. We refer to this condition as
protease-sensitive prionopathy (PSPr). PSPr broadens
the spectrum of human prion diseases and raises several
important issues related to the nature of these diseases in
light of their association with different PrP isoforms.
Among prion diseases, PSPr is not rare. Because the pre-
senting clinical signs often suggest the diagnosis of non-
Alzheimer’s dementia, PSPr may be even more prevalent
than our dara indicate because many PSPr cases might
currently be classified within this group of dementias.
Parts of this study have been presented previously.'?

Subjects and Methods

Subjects - :

The 11 (10 autopsy and 1 biopsy) patients and the control
subjects were referred to the National Prion Disease Pathol-
ogy Surveillance Center between May 2002 and ]anuary
2006. Consent was obtained to use tissues for rcscarch in-
cluding genetic analyses.

'698  Annals of Neurology Vol 63 No 6 June 2008
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General Tissue Processing
Fixed and frozen brain tissues were obtained from all subjects
and processed as described previously.?

Histopathology and Immunohistochemistry

Samples obrained from up to 18 brain regions were pro-
cessed as described previously.”* Lesion profiles were con-
structed using semiquantitative evaluation of spongiform de-
generation (SD) and astrogliosis in 12 brain regions from 6
subjects, and 4 or 5 regions from 2 subjects. SD and astro-
gliosis were scored (Fig 1), and the scores from each of the
brain regions were summed for each subject separately; values
were averaged, and sandard deviations were determined and
plotted according to.the brain region.? Vacuoles with larger than
4p.m diameter were measured individually on random photomi-
crographs of frontal neocortex (10/subject, X180) using Spot-
software version 4.6 after calibration (Diagnostic: Instruments,
Sterling Heights, MI). Sections from the frontal and occipital
neocortices, hippocampus, basal ganglia, thalamus, cerebellar
hemisphere; and midbrain were processed for PrP immunohis-
tochemistry with the monoclonal antibody (Mab) 3F4 or 1E4
(Cell Sciences, Canton, MA).Z2°=?3 Selected brain regions were
also immunostained with the Mabs 4G8 to amyloid B.*#

Electron Microscopy

Formalin-fixed postmortem brain tissue was processed  for
conventional electron microscopy and for PrP immunohisto-
chemistry according to standard techniques: usmg peroxidase-
antiperoxidase Mab 3F4 to PcP.?

Molecular Genetics
The entire PrP ORF was amplified by polymerase cham

reaction using genomic DNA extracted from_unfixed brain.
tissue or blood and the primers PrPO-F [GTCATYATG-

GCGAACCTTGG (Y = C + T)] and PrPO-R [CT-
CATCCCACKATCAGGAAG (K = T + G)}; sequencing
was done directly or after cloning into plasmid pSTBlue 1
(Novagen, Madison, WI) by automated sequencing.?

Prion Protein Characterization

CONVENTIONAL IMMUNOBLOT.
Five to 20p! 10% wt/vol brain homogenates thh or without
PK digestion (Sigma Chemical, St. Louis, MO) were loaded

" onto 15% Tris-HCI Criterion precast gels (Bio-Rad Laborato-

ries, Hercules, CA) for sodium dodecyl sulfate polyacrylamide
gel electrophoresis, and immunoblotted with-3F4 and 1E4 to
human PrP residues 109 to 112 and 97 to 108, respectively.?
PP was deglycosylated with PNGase F (New England Bio-
labs, Beverly, MA) following manufacturer’s instructions.

ENRICHMENT OF THE ABNORMAL PRION PROTEIN.

Two procedures were utilized: (1) capture of the abnormal
PrP with the gene 5 protein (g5p), as described previous-
ly”n, and (2) abnormal PrP precipitation ‘with sodium
phosphotungstate.”®

' SEDIMENTATION OF PRION PROTEIN IN SUCROSE GRADI-

ENTS. _
Brain homogenates ‘were incubated with 2% Sarkosyl for 30
minutes on ice, loaded atop 2 10 to 60% step sucrose gra-

2%
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Fig 1. Histopathology and lesion profile. The spongiform degeneration of protease-sensitive prionopathy (PSPr) (A) is character-
ized by a mixture of small and intermediate size vacuoles, whereas the vacuoles of two subtypes of sporadic Creutzfeldi—fakob
disease*(CJID), sCJIDMM]1 (B) and sC/DMM?2 (C), are mostly small (6CIDMM1) or much larger and confluent (sCJDMM2).
(D) Eosinophilic microstructures surrounded by a pale halo (circle) in the cerebellar molecular layer; (A-D) Hematoxylin and
eosin staining. (E) Lesion profiles of PSPr (diamonds), sCJDMM 1 (squares), and sCIDVV2 (trianigles). Vertical bars refer to
standard deviations. In sCIDMM]I and sCIDVV2, for which data were adapted from Parchi and colleagues,® standard devia-
tions were omitted for c!arizy. Spongiform degeneration was scored on a 0 to 4 scale (0 = not detectable; 1 = mild: 2 = mod-
erate; 3 = severe; 4 = confluent); astrogliosis was scored on a 0 to 3 scale (0 = not detectable; 1 = mild: 2 = moderate;

3 = severe). FC = front cortex; TC = temporal cortex; PC = parietal cortex; OC = occipital cortex; H] = CAI of hip-
pocampus; EC = entorhinal cortex; BG = basal ganglia; TH = thalamus mediodorsal nucleus; MBIST = midbrain in PSPr,
substantia nigra in sCJDMM]I and sCIDVVZ; LC = ponss ME = medulla; CE = cerebellar cortex. :

dient and centrifuged 1 hour ar 200,000¢ in a SW55 rotor Seven patients were ataxic. Other consistent features in-

(Beckman Coulter, Fullerton, CA).'¢2327 cluded absence of periodic complexes on the electroen-
cephalogram and nondiagnostic 14-3-3 protein test in

Stazistics the cerebrospinal fluid. Magnetic resonance imaging

Analyses were performed with the two-rail Student’s ¢ test. showed diffuse atrophy without restricted diffusion sig-
nals in all 10 patients examined. No subject had known

Results history of prion exposure; probable familial occurrence

Clinical Features of dementia was reported in 6 of 10 investigated patients

Mean age of onset and disease duration were 62 years (see Table 1).

(range, 48~71 years) and 20 months (range, 1060

months), respectively (Table 1). Presentation and course Neurohistopathology

were dominated by neurobehavioral and psychiatric SD and astrogliosis of moderate severity were present

signs, with progressive motor and cognitive decline. in the cerebral cortex, basal ganglia, and thalamus of

Gamberti er al: Novel Human Prion Disease 699
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Table 1. Clinical Findings
M 62 60 Behavioral and Dementia, aphasia, Slowing +/- Mother died of (1) Righe
mood swings, ataxia, and seizure | right dementia at age hemispheric
: > 70 hypoperfusion
J:ancn( left on SPECT
:gn study; (2) CSF
bipolar 14-3-3 (ot
illness) performed)
F 71 33 Depmmon and Dementia, acaxia, Normal +/- Mother wich CSF 14-3-3 (not
dementia and Parkinsonism dementia pcrfo cd)
M. 70 12 v ;Demcnua and Aphasia, Normal +/—- Father with (l) Ncgmve CSF
apathy Parkmsomsm. dementia at age 14-3-3; (2)
L yperrefiexia, and 60 increased CS
prommm( froncal proceins
releasc signs 175mg/dl
. B without cells
M 50 7 (died in a  Dementia and Psychosis, aphasia, Diffuse NA NA Amblguous CSF
. i) mood swings patient fell and slowing 14-3-3
died of subdural
hematoma
F 67 11 " Dementia and Ataxia and Not +/— Dementia in a CSF 1.4;3-3 (t.x)r
" aphasia depression performed paternal aunt performed)
and sister died
of dementia at
age 69 .
M 60 13 Dementia Acaxia, psychosis, ‘NA +/- No Gamily history " CSF 14-3-3 (noc
and incontdnence of dementia perform
F 48 17 Dementia, Moror decline Diffuse +- Mother with ealy (1) Negative CSF
emotional slowing dementia at age 14-3-3; (2) 5
tability, and 60 patient had VP
outbursts shunt without
) response
F 64 10 Dementia, Acaxia, Diffuse +/- Mother with Negative CSF 14- @
depressi Parki slowing dementia 33
and psychaosis and tremor ]
M 63 23 a?;arient bcmmda Motor decline, Diffuse +/— Mother died ac (1) Global
ive) p lity Parkinsoni: slowing age 83 with hypogcrﬁuion
and behavioral and psychosis mild dementia on SPECT
changes study; (2)
negative CSF
14-3-3; (3)
]
protein. 126mg/ &
dl wichout odﬂ i
F 68 17 Insomaia, Dementia, acaxia, Diffuse +/- No family history - History of blpolar
tremor, and worsening slowing of dementia illncss with :
slurred speech depression with suicidal
s and attempts
agication,
hyperreflexia .
M 52 13 Decreased vesbal ~ Dementia, avaxia, "Normal - No family hiscory NA
ourput, .a_nd . and Parkinsonism : of dementa *
progressive ’
motor decline
o LT

the PSPr cases without severe neuronal loss. SD com-
prised a mixture ‘of fine vacuoles, comparable with -
those -seen in sCJDMM1 (the most common sCJD
subtype), and'slightly ‘larger vacuoles that resulted. in
a mean vacuolar diameter . greater than that of
sCIDMM1 (7.8 * 2.7 vs 5.8 = 1.2um). But the "

“larger” vacuoles clearly were smaller than the
“coarse” vacuoles .characteristic of sCJDMM2 (see
Figs 1A-C).*? The hippocampal pyramidal cell layer
appeared unaffected; the molecular layer of the den-

700 Annals of Neurology Vol 63 No 6 June 2008
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tate gyrus and the stratum lacunosum moleculare
showed mild SD, which extended into the subiculum
and the entorhinal and inferior temporal neocortices.
No kuru plaques or multicore plaques were detected.
In some subjects, structures suggestive of micro-

" plaques were observed in the molecular layer of the

cerebellum -(see Fig 1D). Lesion  profiling identified
the cerebral neocortex, basal ganglia, and thalamus as
the regions most severely affected, whereas the brain-
stem and cerebellum were apparently spared (see Fig



1E). Congo red staining of selected cerebral and cer-
ebellar cortices was negative.

Immunohistochemistry

PrP immunostaining with Mabs 3F4 and 1E4 of the
cerebral cortex, basal ganglia, and thalamus from the
PSPr cases was strong, and in the hippocampal forma-
tion was selective with strong immunoreactivity in the
molecular layer of the dentate and stratum lacunosum
moleculare, without pyramidal cell layer staining (Figs
2A, B). The staining pattern in the cerebrum was char-
acterized by round, loose clusters of coarse granules
quite evenly distributed over a background of smaller
granules (see Fig 2C). The size of the cluster-forming
granules often increased progressively toward the clus-
ter’s center, which generally contained a larger granule
or a tight aggregate of small granules (see Fig 2D).
Strongly immunostained globular structures were occa-
sionally seen, rarely also in the white matter (see Fig
2D, inset). Immunoreactivity in cerebellum and brain-
stem was limited to minute, rounded structures or ag-
gregates of a few granules in the cerebellar molecular
layer and midbrain colliculi, except for one subject
who displayed a large number of these structures (see
Fig 2H). The immunostained clusters and globules
could not be correlated with histologically detectable

lesions except for the intense immunostaining of pos-

sible microplaques in the cerebellum of some cases (see
Figs 1D and Fig ZH). The pattern of PrP immuno-
staining of cerebrum and cerebellum in the PSPr cises
was readily distinguishable from those of sCJD sub-
types-and nonprion disease controls (see Figs 2E-]).
Furthermore, on paraffin-embedded tissues, PrP im-
munoreactivity was virtually removed with PK treat-
ment (50pg/ml, 37°C, 1 hour) in these cases, whereas
it was only reduced in sCJD (data not shown).
Amyloid-8 immunostaining showed mosdy diffuse
plaques apparently compatible with the subject’s age.

Electron Microscopy

The ultrastructural examination of the cerebellar mo-
lecular layer from the case shown in Figure 1D showed
poorly defined, rounded structures with barely detect-
able filament-like profiles that were embedded in an
amorphous-granular matrix. These formations strongly
reacted with antibodies to PrP and overall had the fea-
. tures of poorly formed or immature PrP microplaques
(Figs 3A, B).

Genetic Findings .

All PSPr patients were homozygous for valine at codon
129 of the PrP gene, and none carried mutations in
the PrP gene ORF; three subjects had silent polymor-
phisms (two at codon 117 and one at codon 122).

251

Prion Protein Characterization: Detergent-Insoluble,
Protease-Resistant, and Protease-Sensitive

Prion Protein

The total PrP immunoblot profile from all PSPr pa-
tients was indistinguishable from that of nonprion dis-
ease control subjects (Fig 4A). The glycoform ratios of
the three PrP bands from the two groups were similar.
Measured by densitometry in arbitrary units, the dig-
lycosylated or upper band was 10.44 + 1.78 (n = 3)
in -PSPr versus 7.83 * 3.64 (n = 5) in nonprion dis-
ease conurol subjects (p = 0.30); the monoglycosylated
or intermediate band was 4.40 *1.88 (n = 3) in PSPr
versus 3.40 * 2.74 (n = 5) in control subjects (p =
0.79). Under our conditions, the unglycosylated or
lower band was not measurable in both PSPr patients
and control subjects (see Fig 4A). Furthermore, the
mean amount of total PrP present in six subjects ap-
parently did not significantly differ from that of the
nonprion disease control subjects (n = 7) (1.69 =
0.28 vs 1.57 * 0.39; p = 0.53) and from that of cases
with prion disease (n = 3) (1.69 * 0.28 vs 2.03 +
0.46; p = 0.20).

In conventional diagnostic immunoblot procedures
using Mab 3F4, classic PrPr (PrP27-30) was undetect-
able in the brain homogenates from the frontal cortex
of all 11 subjects, and from the occipital and cerebellar
corticés of the 7 subjects in which these brain regions
were tested (see Fig 4A). Treatment with various doses
of PK showed no consistent difference between these
subjects and nonprion disease control subjects in these
brain regions (see Fig 4B). Barely detectable amounts
of approximately 6kDa PK-resistant PrP (PrP~6) were
present in the temporal cortex of three of the eight
tested subjects. Of the eight subjects for whom subcor-
tical regions (substantia nigra, putamen, and thalamus)
were available, significant ‘quantity of PK-resistant
PrP27-30 was found in one case, and minimal
amounts in two others (one showed small amounts of -
PrP~6 only), whereas no PtPr could be definitely de-
tected in the other five subjects (see Fig 4C). In con-
trast, probing with Mab 1E4 demonstrated a ladder of
PK-resistant PrP fragments ranging from approxi-
mately 29 to 6kDa in all PSPr cases examined (sce Fig
4D). The ladder-like electrophoretic mobility of the
PrPr fragments did not match those associated with
common subtypes of CJD, except for an approximately
20kDa fragment, which, after deglycosylation, was ten-
tatively identified as the unglycosylated form of PrPr
(see Fig 4C; also dara not shown).” The approximately

' 6kDa fragment was also unglycosylated and was remi-

niscent of the PrP~7 fragment of GSS.' These frag-
ments were most obvious at PK concentrations of 5 to
10pg/ml and decreased at greater PK concentrations.
The ladder-like electrophoretic profile of PrP treated
with PK was highly reproducible and was observed in
all 11 PSPr cases examined. In contrast, the PrPr frag-
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