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Abstract

Objective: This study was aimed at analyzing the distribution and progression
of prion seeds across the central nervous system (CNS) and peripheral tissues, by
evaluating the real time quaking-induced conversion (RT-QuIC) reactivity of the
brain, and other organs and tissues, from hamsters in early, middle-early, middle-
late and terminal stages of intracerebral infection with scrapie agent 263K.

Methods: Brain, skin and other organ specimens were collected at
approximately 20, 40, 60 and 80 (terminal stage) days post-inoculation, and
homogenates were prepared. Protein misfolding cyclic amplification (PMCA)
and RT-QuIC were used for sample detection. The 50% seeding dose (SD.)
values for prion seeding were calculated with the Spearman-Karber method,
and RT-QuIC reactivity lag times were compared among tissues and time points.

Results: RT-QuIC indicated positive reactions in brain tissue samples across
all time points (20-80 dpi), and increasing seeding capacity and decreasing
lag times were observed during the incubation period. In peripheral tissues,
including the heart, liver, spleen, lung, colon and skin, RT-QuIC positivity
showed delayed onset, appearing at later stages (=40 dpi) than observed in
the brain. The brain exhibited significantly higher SD., values than peripheral
tissues, thus reflecting greater seeding capacity. Prion seeds were widely
distributed in the CNS and peripheral tissues at the terminal stage, and the
highest RT-QuIC positivity and SD., values were observed in the brain.

Conclusions: Prions were widely distributed in the CNS and peripheral tissues
of scrapie-infected hamsters, and CNS tissues exhibited a particularly high level
of reactivity and seeding capacity in the RT-QuIC assay.

Key words: prion, scrapie agent 263K, hamster, RT-QuIC, SD.,

INTRODUCTION species. The pathogenic agent of prion

: : i is prion or scrapie isoform of th
Prion diseases are a group of fatal and disease is prion or scrapie isoform of the

transmissible neurodegenerative disorders ~ prion protein (PrP>), a misfolded con-

that affect humans and various animal formational variant of the host protein

#First two authors contribute equally
to the article.

aPermanent address: Chang-Bai Rd
155, Beijing 102206, China.
*Corresponding authors:

E-mail: shigi@ivdc.chinacdc.cn,

Tel.: +86-10-58900818 (QS);

E-mail: dongxp238@sina.com (XPD)

"National Key-Laboratory of
Intelligent Tracing and Forecasting
for Infectious Disease, National
Institute for Viral Disease Control
and Prevention, Chinese Center for
Disease Control and Prevention,
Beijing, China

2Center for Biosafety Mega-Science,
Chinese Academy of Sciences,
Wuhan, China

3China Academy of Chinese Medical
Sciences, Beijing, China

4Shanghai Institute of Infectious
Disease and Biosafety, Shanghai,
China

Received: July 28 2024

Revised: November 11 2024
Accepted: January 9 2025
Published Online: March 28 2025


mailto:shiqi@ivdc.chinacdc.cn
mailto:dongxp238@sina.com

RT-QuIC Reactivity in the Brain and Other Organs and Tissues in Early, Middle-early, Middle-late and Terminal Stages 3

cellular prion protein (PrP®). This misfolded protein can
self-replicate without detectable nucleic acid involvement
[1,2]. Historically, the diagnosis of prion diseases, particu-
larly in humans, has relied on postmortem brain analysis.
The development and application of in vitro prion ampli-
fication techniques, including protein misfolding cyclic
amplification (PMCA) and real-time quaking-induced
conversion (RT-QulC), have enabled prion detection even
before clinical disease onset [3,4]. Notably, RT-QuIC has
been clinically applied to cerebrospinal fluid and skin sam-
ples for the diagnosis of human prion diseases, and has high
sensitivity and specificity [5-7].

Prions localize predominantly within central nervous
system (CNS) tissues; however, the extent of peripheral
organ involvement varies among prion strains and host
species. Systematic assessments of the transmission risks
associated with various organs and tissues in human and
animal prion diseases have indicated a broader distribu-
tion of prions in peripheral tissues in sheep and goats with
scrapie, and in cattle with bovine spongiform encepha-
lopathy (BSE), than human prion diseases, e.g., sporadic
Creutzfeldt-Jacob disease (CJD) [8-10]. Variant CJD, the
human form of BSE, exhibits higher prion loads than
sporadic CJD in peripheral tissues, including the tonsils,
appendix, blood and lymphoid tissue [8,11]. Although
prion loads are usually much lower in peripheral tissues
than CNS tissues, they nonetheless threaten human and
animal health [8,12-15].

Prion-infectious rodent models, whether wild-type or
transgenic, are extensively used in studies of prion patho-
physiology. Among them, the scrapie strain 263K infected
hamster model is widely used, because of its consistent
clinical and neuropathological features [16,17]. Herein, we
analyzed the RT-QulC reactivity of organs collected at
various time points after intracerebral inoculation with
the 263K strain, including brain, heart, liver, spleen, lung,
colon and skin tissues. Positive RT-QulC reactions were
detected in all tested tissues at the terminal stage. End-
point dilution RT-QulC assays revealed markedly higher
seeding capacity in brain tissues than other peripheral tis-
sues, as evidenced by elevated positivity rates and shorter
lag times. The seeding capacity of prion seeds increased
during the incubation period. Calculation of 50% seed-
ing dose (SD;)) values with the Spearman-Karber method
confirmed the much higher prion titers in brain tissues
than other tissues.

MATERIALS AND METHODS

Scrapie 263K infected experimental hamsters

Brain samples from hamsters intracerebrally inoculated
with 263K scrapie agent were collected at approximately
20, 40, 60 and 80 (terminal stage) days post-inoculation
(dpi). The bioassay procedures, along with the clinical,
neuropathological and pathogenic characteristics of these
infected animals, have been described previously [18,19].
The average incubation period of 263K-infected hamsters

was 80.1 £ 5.7 days. Various organs and tissues were sur-
gically removed at successive time points. Briefly, after
the hamsters were anesthetized with ether, skin specimens
were initially collected from the areas behind the ears,
and on the abdomen and back. Subsequently, peripheral
organs, including the heart, lungs, liver, spleen and colon,
were excised. Finally, brain samples were collected.

Preparation of tissue homogenates

Homogenates of various organs and tissues were prepared
according to a previously described procedure [19]. Brain
tissues were washed three times in PBS, and 10% (w/v)
brain homogenates were prepared in cold lysis buffer con-
taining a mixture of protease inhibitors (Merck, 539134,
US). The buffer consisted of 100 mM NaCl, 10 mM
ethylenediaminetetraacetic acid (EDTA), 0.5% Nonidet
P-40, 0.5% sodium deoxycholate and 10 mM Tris at pH
7.5. Debris was removed through low-speed centrifuga-
tion at 2,000 g for 10 min, and the supernatants were col-
lected. For preparations of 10-fold serially diluted lysates,
10% tissue homogenates from three hamsters infected
with 263K were pooled. The resulting lysates were diluted
from 1072 to 107!, and divided into aliquots.

Western blotting

Tissue homogenates and/or PMCA products were sep-
arated with 12% SDS-PAGE and underwent semi-dry
transfer to nitrocellulose membranes. The membranes
were incubated at 4°C overnight with the PrP-specific
monoclonal antibody (mAb) 8H4 (1:2000 dilution,
Abcam) at 37°C for 1 h, after being blocked with 5% non-
fat-dried milk. After being washed four times with TBST
(containing 0.1% Tween-20, pH 7.6), the membranes
were incubated with horseradish peroxidase-conjugated
anti-mouse antibodies (1:5000 dilution). Immunoreactive
bands were visualized with an enhanced chemilumines-
cence (ECL) kit (PE Applied Biosystems, Foster City, CA,
USA).

PMCA

PMCA was conducted in a sonicator (Misonix sonicator
3000 and 4000; Misonix, Farmingdale, NY, USA) with
an adjustable temperature water bath circulation system
and a microplate horn for PCR tubes. We mixed 10 pl
of various diluted (107! to 1078) tissue homogenates (as
the seed) with 90 pl of 10% brain homogenates of healthy
hamsters (as the substrate). Thin-walled 0.2 ml PCR tubes
containing 100 pl mixed sample were floated within the
sonicator. One PMCA cycle consisted of a sonication step
at PM 9.5 for 20 s and incubation at 37°C for 29 min and
40s. A complete direct PMCA protocol included 60 cycles
for hamster-derived materials.

RT-QuIC

The details of the RT-QulC assay were as previously
described [20]. Briefly, RT-QulC reactions contained
1 pl of various tissue homogenates from 263K-infected



hamsters, diluted from 1073 to 107'%, 1x PBS, 170 mM
NaCl, 1 mM EDTA, 0.01 mM thioflavin T (ThT), 0.001%
sodium dodecyl sulfate (SDS) and 10 pg rHaPrP90-231 in
a final volume of 100 pl. Each reaction was performed in
quadruplicate. The assay was conducted in black 96-well,
optical-bottomed plates (Nunc, 265301) in a BMG
FLUOstar plate reader (BMG LABTECH). The working
conditions were as follows: temperature, 50°C; shaking
speed, 900 rpm; vibration/incubation time, 90/30 sec;
and total reaction time, 90 h. ThT fluorescence (excitation
wavelength, 450 nm; emission wavelength, 480 nm) was
measured automatically every 30 minutes and expressed
as relative fluorescence units. The cutoff value was set as
the mean value of the negative controls plus three times
the standard deviation. A sample was considered positive if
two or more wells showed positive reaction curves.

Calculation of 50% seed dose

The SD,, value of each preparation was calculated accord-
ing to the Spearman-Karber method with the following
5o = XK + CY[Pi + P (i + 1)]-1/2C, where
XK represents the logarithm of the highest dilution in

formula: log SD

which all wells were positive, C is the logarithm of the ratio
of adjacent doses, and Piand P (i + 1) are the positivity rates
of each dose group.

Ethical statement

All animal experiments were performed strictly in accord-
ance with international and national laws, regulations and
guidelines for the use and care of laboratory animals, and
were approved by the National Institute for Viral Disease
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Control and Preventoin, Chinese Center for Disease
Control and Prevention (approval no.20220221017).

RESULTS

To evaluate the RT-QulC reactivity and the SD,,
various tissues of hamsters infected with the scrapie agent

values of

263K at various time points during incubation period, we
collected brain, heart, liver, spleen, lung, colon and skin
samples (from behind the ear, and from the abdomen and
backside) at 20, 40, 60 or 80 days post-inoculation (dpi).
After preparation of 10% tissue homogenates, lysates from
three infected hamsters were pooled, and serial 10-fold
dilutions of tissue homogenate (from 1072 to 107'%) were
prepared. PrP*™ detection in the brain tissues at the termi-
nal stage (80 dpi) was performed separately with western
blotting and PMCA. Western blot analysis of PK-digested
samples with mAb 6D11 detected PrPres signals at the
1073 dilution (Fig 1A). Direct PMCA revealed clear PrPre
bands for the 107> dilution (Fig 1B). Furthermore, the
1072 diluted brain homogenates from 20, 40, 60 and 80
dp1 were subjected to direct PMCAs. Three strong PrP'
bands were detected in the 80 and 60 dpi preparations,
whereas relatively weak PrP™ bands were observed in 40
and 20 dpi preparations (Fig 1C). Similarly to the west-
ern blot findings, the diglycosylated PrP™* band predom-
inated in the PMCA products.

RT-QuIC reactivity of various tissues from
263K-infected hamsters

Serial 10-fold dilutions of tissue homogenates from vari-
ous organs were separately subjected to RT-QulIC assays

108 10 10° 10% 107

107 1072

60 dpi 40 dpi 20 dpi

PK - + - +

FIGURE 1 | Detection of PrP in the brain in 263K infected hamsters by western blotting and PMCA. (A) Western blot of infected brains
at the terminal stage with the anti-PrP mAb 6D11. The dilutions of brain homogenates are shown above. (B) Western blot of the products
of direct PMCA. Diluted brain homogenates of the infected hamsters at terminal stage were used as the seeds, and 10% brain homogenate
from normal hamsters was used as the substrate. The dilutions of the input brain homogenates are shown above. (C) Western blot of the
products of direct PMCA of 10% brain homogenate from infected hamsters, collected at various time points post-infection. PK+: digested

with 50 mg/ml PK; PK-: without PK digestion.
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TABLE 1 | RT-QuIC reactivity per well for various tissues from 263K infected hamsters, collected at four time points.

10-3 10-4 10-° 10-6 1077 10-8 10-° g1 Result

Brain

20 dpi 4/4 4/4 4/4 3/4 3/4 0/0 0/0 0/0 +in 1077

40 dpi 4/4 4/4 4/4 3/4 3/4 1/4 0/0 0/0 +in 1077

60 dpi 4/4 4/4 4/4 4/4 4/4 2/4 0/0 0/0 +in 1078

80 dpi 4/4 4/4 4/4 4/4 4/4 2/4 2/4 0/0 +in 107°
Heart

20 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

40 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

60 dpi 4/4 4/4 1/4 1/4 0/0 0/0 0/0 0/0 +in 1074

80 dpi 4/4 4/4 2/4 2/4 0/0 0/0 0/0 0/0 +in 107°
Liver

20 dpi 3/4 3/4 /4 /4 0/0 0/0 0/0 0/0 +in 1074

40 dpi 3/4 2/4 1/4 /4 0/0 0/0 0/0 0/0 +in 1074

60 dpi 4/4 4/4 2/4 0/0 0/0 0/0 0/0 0/0 +in 107°

80 dpi 4/4 4/4 3/4 /4 0/0 0/0 0/0 0/0 +in 107>
Spleen

20 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

40 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

60 dpi 4/4 4/4 2/4 0/0 0/0 0/0 0/0 0/0 +in 107°

80 dpi 4/4 4/4 1/4 1/4 0/0 0/0 0/0 0/0 +in 1074
Lung

20 dpi 1/4 1/4 0/0 0/0 0/0 0/0 0/0 0/0 -

40 dpi 3/4 3/4 1/4 0/0 0/0 0/0 0/0 0/0 +in 1074

60 dpi 4/4 4/4 4/4 3/4 0/0 0/0 0/0 0/0 +in 10-°

80 dpi 4/4 4/4 4/4 3/4 1/4 0/0 0/0 0/0 +in 107°
Colon

20 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

40 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

60 dpi 4/4 3/4 0/0 0/0 0/0 0/0 0/0 0/0 +in 107>

80 dpi 4/4 4/4 3/4 1/4 0/0 0/0 0/0 0/0 +in 107°
Skin (behind ear)

20 dpi 1/4 0/0 0/0 0/0 0/0 0/0 0/0 0/0 -

40 dpi 4/4 2/4 0/0 0/0 0/0 0/0 0/0 0/0 +in 10~

60 dpi 4/4 3/4 /4 1/4 0/0 0/0 0/0 0/0 +in 107>

80 dpi 4/4 4/4 3/4 1/4 0/0 0/0 0/0 0/0 +in 107°
Skin (abdomen)

20 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0

40 dpi 4/4 2/4 0/0 0/0 0/0 0/0 0/0 0/0 +in 107

60 dpi 4/4 3/4 1/4 /4 0/0 0/0 0/0 0/0 +in 107>

80 dpi 4/4 4/4 3/4 1/4 0/0 0/0 0/0 0/0 +in 107°
Skin (backside)

20 dpi 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0

40 dpi 4/4 2/4 0/0 0/0 0/0 0/0 0/0 0/0 +in 107°

60 dpi 4/4 3/4 1/4 1/4 0/0 0/0 0/0 0/0 +in 107>

80 dpi 4/4 4/4 3/4 1/4 0/0 0/0 0/0 0/0 +in 107°
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FIGURE 2 | Representative graphs of RT-QuIC of various diluted brain homogenates from 263K infected hamsters, collected at various time
points post-infection. The reactive times are indicated on the X axis, and the ThT values are indicated on the Y axis. The dilutions of the brain
homogenates and the sampling times post-infection are indicated above and to the right of the graphs.

with recombinant HaPrP90-231 as the substrate. The
starting dilution was 1073, and each reaction was per-
formed in quadruplicate wells. The RT-QulC reactivity
of each rection is summarized in Table 1. For brain tissues,
samples from all time points showed positive reactions in
RT-QulC, and the reactivity increased in a time-depend-
ent manner. Specifically, the 20 and 40 dpi samples were
positive at a 1077 dilution, the 60 dpi samples were positive
ata 107 dilution, and the 80 dpi samples were positive at a
1078 dilution. In addition, the lag times showed a time-de-
pendent decrease (Fig 2). In contrast to the high RT-QulIC
reactivity and consistent positive results observed in the
brain lysates, the RT-QulC reactivity in the tested periph-
eral organs were markedly lower (Table 1). The heart,
spleen and colon homogenates exhibited a similar reactiv-
ity profile, which was negative in 20 and 40 dpi samples;
positive in 107> and 107° dilutions of 60 and 80 dpi samples
from the heart and colon; and positive in 107> and 10~*
dilutions of 60 and 80 dpi samples from the spleen. Slightly
higher RT-QulIC positivity was observed at all four time
points in liver samples and the last three time points in
lung samples. Positive reactions were observed in the 10~
dilution of 20 and 40 dpi and the 10~° dilution of 60 and 80
dpi liver samples, and in the 10~* dilution of 40 dpi and the
107¢ dilution of 60 and 80 dpi lung samples. The reactivity
of skin samples from three anatomic positions (behind the
ear, and the abdomen and backside) were almost identical:
positivity was observed for 1073, 107> and 10~ dilutions of
40, 60 and 80 dpi samples.

RT-QuIC lag times for 60 and 80 dpi tissue
samples at 10~4, 10-5 and 107 dilutions

The lag times of the 107, 107 and 107¢ diluted lysates
from various tissues at 60 and 80 dpi were collected and
analyzed with RT-QulC. In Fig 3, each dot represents the

lag time for each well. Generally, the lag times and the
numbers of positive wells for the tested tissues (Fig 3A)
were longer and fewer, respectively, at 60 dpi than 80 dpi
(Fig 3B). The lag times of both 60 and 80 dpi brain tissues
were significantly shorter than those for the other periph-
eral tissues, particularly at 107> and 10~ dilutions. The lag
times at those three dilutions were slightly shorter for liver
tissues than other internal organ tissues, whereas the lag
times for heart and colon tissues were longer than other
internal organ tissues. Moreover, 60 dpi samples showed
shorter lag times, particularly at the 10~* dilution, for skin
samples from behind the ear than from the abdomen and
backside. In the 80 dpi preparations, the lag times of the
three skin specimen types were comparable.

Calculation of SD,, values in RT-QuIC for tissues
at various time points post infection

The SD,, values (reported in log, , SD units/2 ul) of each
tested homogenate was calculated with the Spearman-
Karber method. As shown in Fig 4, the SD,, values for all
tested tissues increased with the duration of incubation.
Brain tissues had notably high SD., values (7.00, 7.25,
8.00 and 8.50 in 20, 40, 60 and 80 dpi samples, respec-
tively). The SD, values of were uncalculatable (desig-
nated as 0.00) in the 20 and 40 dpi heart, liver, spleen,
lung and colon samples; the values increased to the range
of 4.25-6.25 in 60 dpi samples and plateaued in 80 dpi
samples. The three skin sample types showed low SD_,
values (3.50) at 40 dpi, whereas these values increased
to 4.5—4.75 at 60 dpi and to 5.50 at 80 dpi. These data
indicated that the prion seeds capable of eliciting positive
RT-QulC reactions were widely distributed in CNS tis-
sues and peripheral organs of the prion infected exper-
imental hamsters. The reactive capacity of prion seeds
increased with incubation time after prion infection, and
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FIGURE 3 | Lag times of 1073, 10~* and 10~> diluted tissue lysates from 263K infected hamsters collected at 60 (left) and 80 (right) dpi.
The dots represent wells showing positive reactivity. The dilutions of the tissue lysates are indicated on the X-axis, and the lag times (h) are
indicated on the Y-axis. The tissue specimens are illustrated above.
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FIGURE 4 | Calculated RT-QuIC SD., values for various organs and tissues from 263K infected hamsters, collected at 20, 40, 60 and 80 dpi.
Y-axis: SDg, values (log,, SDs, units/2 pl). The exact SD, data for various organs and tissues are shown at the bottom.
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FIGURE 5 | Comparison of the positivity rates (%) in RT-QuIC and
bioassays of various diluted brain homogenates from 263K infected
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showing fatal outcomes per dilution. X-axis: brain homogenate
dilutions; Y-axis: positivity rate (%).

the titer of prion seeds in the CNS tissues was significantly
higher than that in peripheral tissues.

Comparison of positivity rates in RT-QuIC and
fatal rates with bioassays

The 50% lethal dose (LD,) for intracerebral inoculation
of the scrapie agent 263K in hamsters has been reported
to be 9.2 log,, LD, i.c. units/0.001 g brain, according to
the Reed-Muench method [21].To examine the correlation
between the SD | in RT-QulC and LD, in bioassays, we
separately calculated the RT-QuIC positivity rates of reac-
tive wells per dilution for brain tissues at 80 dpi and the fatal-
ity rates of intracerebrally infected hamsters per dilution. In
dilutions from 1073 to 1077, all wells in the RT-QuIC were
positive, and all inoculated animals died. The RT-QuIC pos-
itivity rate decreased to 50% for the 1078 and 1077 dilutions,
and all wells were negative for the 10710 dilution, whereas
the fatal rates of the infected hamsters were 100% for the
1078 dilution but decreased to 40% for both the 107 and
1071% dilutions (Fig 5). These findings highlighted a strong
correlation between RT-QulC positivity rates and fatality
rates in the bioassays in 263K-infected hamsters, across a
wide range of dilutions.

DISCUSSION

Herein, we systematically assessed the RT-QulC seed-
ing capacity of various organs and tissues from hamsters
infected with the 263K agent at various time points after
inoculation. The investigated organ and skin areas were
selected for their importance and representativeness.
Positive RT-QulC reactions were elicited from all tested
tissues at the terminal stage (80 dp1) and middle-late stage
(60 dpi) of infection, thereby highlighting a broad dis-
tribution of prion seeds in both the CNS and peripheral

Liang et al.

tissues of scrapie infected experimental hamsters. Notably,
the RT-QulC seeding capacity of the infected brains was
much stronger than observed for peripheral tissues; we
observed positivity in early stage (20 dpi) samples and in
reactions using highly diluted specimens. Skin and lung
tissues were identified as the second and third most infec-
tious areas, respectively.

Prions in the brain and other neuropathological abnor-
malities can be detected long before the clinical mani-
festations of prion diseases present [22]. Although several
methods have been described to detect prion signals or
other biomarkers of prion diseases in the urine and serum
[23-26], clinically applicable peripheral tissue-based
tools were unavailable before the development of skin
RT-QulC. Recently, skin RT-QulIC has been widely
used in the diagnosis of human prion diseases, particularly
sporadic CJD [27-29]. Three skin specimen types from
various anatomic positions of 263K infected hamsters
showed similar RT-QulC reactivity. Importantly, positive
skin RT-QulIC was detectable in the early middle stage
(40 dpi) samples. Although our data from scrapie infected
hamsters cannot be directly extended to human prion dis-
ease, the sensitive RT-QulC reactivity in skin specimens
might provide useful scientific clues for the application
of skin RT-QulC before the onset of human prion dis-
eases. Additionally, the wide distribution of prion seeds
for RT-QulIC in the tissues of internal organs at late and
terminal stage provide additional options for sampling. In
fact, our early studies have described the prion seeding
capacity of the spleen and muscle in 263K infected ham-
sters in PMICA [30,31]. This study, building on our pre-
vious research findings, used RT-QulC to determine the
potential transmission risk and detection capacity of prion
diseases across various tissues. These results provide valua-
ble insights and possible directions for further exploration
of prion occurrence and deposition in other bodily sites,
thereby contributing to understanding of prion disease
progression and dissemination within the body.

Prion diseases pose zoonotic risks, because of their ability
to spread between humans and animals. Therefore, inves-
tigating prion distribution and RT-QulC reactivity in the
hamster model offers insights into potential prion distribu-
tion in humans and other animals, and provides a scientific
foundation for addressing related public health issues and
ultimately decreasing associated public health risks. We
determined the RT-QuIC SD, values for various tissues
collected from 263K intracerebrally infected hamsters at
various times. Although some tissues in middle-carly stage
showed RT-QuIC positivity at the lowest dilution (107),
their SD values were uncalculatable with the Spearman-
Karber method, because not all wells showed positivity at
the lowest preparation dilutions. The RT-QulC SD,, val-
ues of brain tissues ranged from 7.00 at the early stage to
8.50 at the final stage, and these values were significantly
higher than observed for peripheral tissues. Our previous
study of intracerebral 263K challenge in hamsters deter-

mined an LD, value of 9.2 log,, LD, i.c. units/0.001 g
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brain with the Reed-Muench method [21]; therefore,
1 LD, unit contains approximately 7.5 log,, LD, i.c.
units/2 pl. Those two values are not directly comparable:
LD, represents the lethality of prions after intracerebral
inoculation in vivo, whereas SD_ is the seeding capacity
of prions for fibrillation in RT-QulC in vitro. Unlike the
products of PMCA, the infectivity of RT-QulC products
remains questionable. However, the strong correlation of
positivity rates in serial dilutions of brain homogenates of
263K infected hamsters between the RT-QulC and bio-
assay indicated the possibility of using the RT-QulIC SD
instead of LD,
biomaterials from prion infected individuals.

50
for at least partially determining the risk of

Because RT-QulC is an ultrasensitive assay, the poten-
tial for contamination is a concern, given that contami-
nation is frequently observed in routine PCR. To avoid
this potential problem, we used several quality control
measures. During the sampling process, we collected skin
specimens first, then the internal organs and finally the
brains, ensuring that the material containing the highest
prion dose was collected last. During the sample addition
process, we started with highly diluted preparations, then
moved to lower dilutions. Each assay included a negative
control (brain homogenates from a healthy hamster) as
well as control reagents. Moreover, automatic detection
of ThT values without uncapping the reaction efficiently
avoided the contamination of RT-QulC products. The
clear dose-dependent RT-QulC reactivity, indicated by
gradually decreasing positivity rates and increasing lag
times with dilution, demonstrated the minimal influence
of contamination in the RT-QulC in this study.
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