1E). Congo red staining of selected cerebral and cer-

ebellar cortices was negative.

Immunobistochemistry

PrP immunostaining with Mabs 3F4 and 1E4 of dhe
‘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 lacunosam
moleculare, withour pyramxdal cell layer staining (Figs
2A, B). The staining pattern in the cerebrurn was chiar-
acterized by round, loose clusters of coarse granules
quite evenly distributed over a background of smaller
graniles. (see Fig 2C).. The size of the cluster-forming
granulcs often increased progressively toward the clus-
ter’s center, which generally contained a larger granule
or a tight aggregare of small granules (see Fig 2D).
Strongly immunastained globular SLIUCTULES Were 0Cca-
sionally seen, rarely afso in the white matter (see Fig
2D, inser). Immunoreactivity in cerebellum and brain-
stem was limiced to minute; rounded structures or ag-
gregates of a few grinules in . the cerebellar molecutar
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 ot be comrelated with hlstologlcally detectable
lesions” exccpt for the intense immunostaining of pos-~

sible microplaques in the cerebellum of some cases (sec
F1gs 1D and Fig 2H). The patrern of PrP immuno-
staining of cerebrim and cerebellum: in the PSPr cises

~was readily dssunguxshablc from those of sCJD sub-

types-and nonprion diseasé controls (see Figs 2E-J).
Furthermore, on paraffin-embedded tssues, PrP- im-
munoreactivity was virtually removed with PK: treat-
ment (50{giml, 37°C, 1 hour) in these cases, whereas
it was only reduced in sCJD (data not -shown).
Amyloid-B - immuriostaining . showed. mosdy diffuse
'p!aqu.'cs appareutljr oompatible_ with the subject’s age.’

Electran Mzcra:copy : :

The ulerastrivcrural; exammauon of thc cercbcllar mo-
lecular layer from. the case shown in Figure 1D showed
: poorly. defined, rounded stracturés ‘with barely degect-
able “filament-like - proﬁlcs that were ‘embedded in- an
amorphous-gcanular satrix. These formations strongly
reacted with-antibodies to PrP-and overall had the fea-

. tures of poorly formed or immarute Prl" mxcmplaqucs
-(Figs 34, B) : : -

]

Genetic andmgx
All PSPt patients were homozygous for valmc at codon
129 of the PP gene,.and none cirried muradons. in

-the PrP gerie ORF; three subjects had silent polymor- .

phisms (two at codon 117 and one at codon 122).
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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-
case 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-

lycosylatcd or upper band was 10.44 £ 1.78 (n = 3)
in-PSPr versus 7.83 x 3.64 (n = 5) in nonprion dis-
ease control subjects (p = 0.30); the monoglycosylated
or intermediate band was 4.40 *=1.88 (n = 3} in PSPt
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 conwol subjects (see Fig 4A). Furthermore, the
mein amount of total PrP present in six subjects ap-
parently did not significandly differ from that of the
nonprion disease control subjects (n = 7) (1.69 = ~
0.28 vs 1.57 *+ 0.39; 2 = 0.53) and from thac of cases
with prion disease (n = 3} (I. 69 & 0.28 vs 2. 03 *
0.46; p = 0.20).

In conventional diagnostic lmmunoblot procedures
using Mab 3F4, classic PrPr (PrP27-30) was undetect-
able in the brain homogenates from the frontal correx
of all 11 subjects; and from the occipiral and cerebellar
corticds of the 7 subjects in which these brain regions

 were tested (see Fig 4A). Treatment with various doses
of PK showcd no consistent difference berween these

sub;ects and nonprion disease control subjects in these
brain_regions (sce Fig 4B). Barely. detecrablé amounes
of approxlmaccly 6kDa PK-resistant Pel (PrP~6) were

présent in the temporal cortex ‘of three of the eight
. ‘tested subjects. Of the clght subjects for whom subcor-

tical regions (substantia mgra., putamen, and thalamus):
were available, szgmﬁcant quantity of PK-resistant
PeP27-30 “was found in one case, and minimal

.amounts in two others (one showed small amounts of -

PiP~6 only), wheréas no PrPr could be definicely de-
tected in the other five subjects (see Fig 4C). In con-
trast, probing with- Mab 1E4 demonstrated a ladder of
PK-resistant - PcP fragments ranging from approxi-
mately 29 to.6kDa in all PSPr cases examined (see Fig

_4D). The ladder-like electrophoretic mobility of dhe

PrPr ﬁ‘agmcnts did niot march those associated with
commion subtypes of CJD, except for an ‘approximately
20kDa fragment, which, after deglycosylation, was ten-
tacively identified as the unglycosylated form of PiPr
(see Fig 4C; also data not shown).” The approxlmately

“6kDa fragment was also. unglycosylated and was remi-

niscent of the PrP~7 fragment of GSS.! These frag-
ments were most obvious ar PK: ¢ concentrauons 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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Fig 3, Elm:ran microscopy (EM) of brain microstructures of protease-sensitive pnonapat!gl ﬂ’SPr) ) EM of _ e_'emnapbxlzc mi-
crostructures olumraa’ at lngt mu'ro:capy Fig 1D) shows plaguelike formations with fuzzy filamentous appearanie (inset). These

‘ments from sC.]D were cl&.rly dctectablc with' both
' 3F4 and 1E4 Mab only after treatment ‘with more chan
IOpg/ ml PK, and increased with greater PK concentra-
tions (see Fig'4C; also data not shown). Therefore, a
small amount of PrPr detectable wich, Mab 3F4 is
present. mostly in the subcortical regions of these sub-
jects. Moreover, most of the PrPr appears to have a

-4.-.

dlﬁ"erent conformauon from that of l:ypxcal PrPr be-

’H

- Fxg 2. Pnon protein (I’rP) :mmunobutacﬁ:mmry (A) Dntense

and widespread PrP immimostdin of the cerebral cortes and

ers {atrows) but

s A&zre (asterisk).,

------

: nmcrures arc - akso present. (A-D) Protrase- :emttwe prionopa-

] ﬁ’SPr) (E, F) Immunostaining. patterns of the cerebral
“cortex i sCIDVV2 (E} and sCIDVVI (E) showing laminar
staining and, occasional perinenronil .rttzmmg in stDm
and weak and ﬁne wzde.qrread staining in sCJDVVL (G) No
immungstaining is detectable in the cerebral cortex of a

* monprioii disease control. (H=[) Cerebellar immunostaining
pasterns in P5Pr. (H), :CjDVW (D, and sCIDVVE ().
There is intense and-exclusive staining of large granules in the
molecular laym in PSPr (H), presumably corresponding to the
.eo.rmapbzlxc microstructures surrounded by a pale halo shoun
in Figure 1D; :mmmg of irregular deposit limited to the
granule cell iayer i sCIDVV2 (I); no detectable staining in

. SCIDVVI (the staining of the granule cell nuclei is-nonspe-

cific) (). (A-I} Monoclonal mtzbody 3F4.
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(B) distinctive PrP. #mim tostaining patsern in the hippocam-

{.ta prion protein (PrP) (B) consistent with PrP microplaques (perax;da.re anti-

Acause on PK digcsuon it gcncmtcs a umquc set of frag-
" ments_that are detected by 1E4 but not by 3F4.

Totz! abnormal PrP and the PrPr conformers were

ﬁm‘.hcr -chaticterized iid; ftabnormal PrP-enriched prepa-
fations after the captitre of the abnormal PP with g5p;

a single-stranded DNA. blndmg protein with a hlgh af- AV

finity for abnormal PrP. regardless’ of its PK resis-

tance.'?* The amount of PrP ‘captured by g5p in the

PSPr SUbJEClS was three times greater than che amount
of PrP captured in nonprion disease conerol subjects

. (data not shown), but it was'nearly 16 times less than
-the gSp-captured. PrP in- typlca.[ sCJD. As measured by

densitometry in arb!trary units, the mean PrP captured
by g5p in eight of PSPr subjects was 3.44 - 2.8%.of

the total PrP detected by direct gel loading compared .

with 53.55 .24.6% in sCJD (o = 3; p = 0.00015;
Fig 5A). Furthermore, a.lthough nearly 90% of the -

26.8%. in_four sCJD cases vs 24.23 % 14.9% in nine
PSPr cases; p = 0.0001) (see Fig 5A). The PK-resistant
PcP.obtainéd afier PrP. enrichment from "the subjects
was distibuted in three major bands of approximately

. .gop-captured PrP was resistant to PK digestion in .
sCJD, the PrPr accounted for only 24% of the toral
. abnormal PrP captured: in' the PSPr subjects (87.59 =

26, 20, and 6kDa, which were derected by both 3F4 _

- and 1E4, and matched the major bands of the immu-
. noblot ladder detected with 1E4 on direct loading, (sec
Fig 54; also data noc shown). A similar PrP banding

pattern was obuined after sodium phosphotungstate
precipitation, another method of abnormal PrP enrich-
ment.'"?® It was detecred’ by both 3F4 and 1E4, al-
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