50 mmol per L KCl, 1.5 mmol per L MgCl,, 0.001 percent
{wt/vel) gelatin, 1.25 units AmpliTag DNA polymerase
(Applied Biosystems, Foster City, CA), 100 pmol per L of
each dNTE, and 0.2 umol per L of each of the first-set prim-
ers. One microliter of the first amplification product was
transferred inte a second 50-pL amplification mixture
containing the same constituents as the first except that
0.2 umol per L of each of the second-set primers was
present. Nested primer sequences derived from the VP1/
VP2 region of the B19-Au genome? were used. The first-
set primers were 5-CTTTAGGTATAGCCAACTGG-3’
(nucleotides 2905-2924) and 5-CCTTATAATGGTGC
TCTGGG-3’ (nucleotides 3290-3271), whereas the second-
set primers were 5-CATTGGACTGTAGCAGATGA-3’
(nucleotides 2951-2970) and 5-GCTTTTGACAGAATTA
CTGC-3’ (nucleotides 3193-3174). Amplification was per-
formed in a thermocycler (Model 9600, Perkin Elmer, Fos-
ter City, CA) with the following settings: for the first-round
amplification, an initial heating at 94°C for 3 minutes was
followed by 30 cycles of 94°C for 30 seconds, 55°C for
30seconds, and 72°C for 90seconds; for the second
amplification, 30 cycles of 94°C for 15 seconds, 55°C for
30 seconds, and 72°C for 50 seconds were performed. A
final amplification product of 243 bp was then analyzed
by electrophoresis on 1.8 percent agarose gel and visual-
ized by ethidium bromide staining,.

For sample extraction and B19 NAT, both the WHO
International Standard (NIBSC 99/800, 10° IU of B19
DNA/ mL when reconstituted) and the CBER standard for
B19 DNA {10° TU/mL) were used as controls.”® Both were
diluted 10°-fold before use. The amount of B19 DNA
expressed as geq was determined by limiting dilution
analysis. For 0.1 mL of serum or plasma, the sensitivity of
the NAT was 40 geq per mL; for 0.2 mL of AHE it was 20
geq per mL. Both standards were found to contain 10° geq
per mL by our NAT procedure and hence the conversion
ratio from IU to geq is 1:1, rather than 1:0.6 to 1:0.8
obtained in a collaborative study.*

Cloning, sequencing, and phylogenetic analysis

The extracted DNA samples were amplified with a semin-
ested B19 NAT procedure for DNA sequencing. Both anti-
sense primers, other NAT constituents, and conditions
were similar to those described above for the nested B19
NAT procedure except that a new sense primer derived
from the C-terminat NS1 region, that is, 5-GTGCTTACCT
GTCTGGATTG (nucleotides 2408-2427), was used for both
rounds of amplification so that the C-terminal NS1 region
and the unique VP1 region would be included in the
amplified product. The final amplified product, 786 bp,
was purified by a polymerase chain reaction (PCR) purifi-
cation kit (QIAQuick, Qiagen, Hilden, Germany), intro-
duced into the pCR2.1-TOPO vector (Invitrogen, Carlsbad,
CA), and subsequently was used to transform Escherichia

B19 TRANSMISSION BY AHF

coli. For each of the samples, as well as the two NAT con-
trols (WHO and CBER B19 standards), three to six clones
were grown and purified by use of a spin miniprep
{QIAPrep, Qiagen).

The inserts were sequenced on a sequencer (Model
310, Applied Biosystems) with a cycle sequencing kit con-
taining a high-fidelity DNA polymerase (Big Dye Termina-
tor, Applied Biosystems) with 0.5 ug of plasmid DNA and
auniversal M13 reverse primer according to the manufac-
turer’s specified procedure. Cloning was not performed on
the plasma pool sample that contained high levels of B19
DNA. Instead, the amplified products derived from the
pool sample, as well as from both B19 NAT standards, were
sequenced directly. The sequencing primers were the
same as those used for the seminested NAT procedure.
Sequence alignments of the N-terminal unique VP1 region
corresponded to nucleotides 2444 through 2666 {nucle-
otide numbering based on the published An sequence?),
and phylogenetic analysis was performed by with a com-
puter program (DNASTAR, DNASTAR, Inc., Madison, W1).
Trees were generated by use of a neighbor-joining algo-
rithm in comparison to 12 published B19 sequences
adopted from GenBank.

Anti-B19 detection

Anti-B19 IgM and IgG antibodies were detected by use of
B19 IgM and IgG enzyme immunoassay kits (Biotrin Inter-
national Ltd, Dublin, Ireland) according to the manufac-
turer’s protocois. For serum or plasma specimens, 10-uL
aliquots were used as instructed, whereas for AHE a 100-
uL aliquot was used.

RESULTS

The 4-week postinfusion serum sample from the patient
was found to be positive for the presence of anti-B19 (both
IgM and IgG) and B19 DNA, whereas the serum sample
collected before the infusion of the implicated AHF lots
was negative for both (Table 1}. The viremic level in the 4-
week specimen was 10 geq per mL (equivalent to 10° IU/
mL) as determined by limiting dilution analysis with our
nested NAT method. Only AHF lot A had detectable B19
DNA, that is, 1.3 x 10° geq per mL (or 6.5 x 10° IU/vial of
AHF). Anti-B19 IgG was not detected in the product.
Hence, the patient received a total of 2 x 10* geq (or IU) of
B19 DNA with no anti-B19 IgG associated with the AHF
product. Several plasma pools from which lotA was
derived were subsequently tested and all but one con-
tained less than 10° geq per mL B19 DNA (data not shown).
That plasma pool contained 107 geq per mL of B19 DNA
and was paositive for the presence of anti-B19 IgG, as
expected for any given large plasma pool.

To investigate the case further, DNA sequencing of
the C-terminal NS-1 region and the unique VP1 region was
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performed. The unique VP1 sequences obtained from
clones derived from the recipient and the implicated AHF
product were compared to clones derived from the WHO
and CBER B19 DNA standards, direct sequences obtained
from the high-titer plasma pool for lot A, the two B19 DNA

TABLE 1. Anti-B19 and B19 DNA in patient’s serum
specimens, implicated AHF lots, and a sample of a
plasma pool used in manufacturing for lof A

B19 antibodies 819 DNA

Sample IgM 1gG (geg/mL)"
Patient

Preinfusion serum sample  Negative Negative Negative

4-week serum sample Positive Paositive 1000
implicated AHF

Lot A NDT Negative 1,300

Lot B ND ND Negative
Plasma pool for Lot A ND Positive 107

* Calculated from geometric mean values of two determinations
for the postinfusion sample, four determinations for the AHF
sample, and two for the piasma pools. The conversion ratio fram
geq to 1U of B19 DNA by the NAT method is 1:1 (see Materials
and methods),

1 ND = not determined.

standards, and 12 published B19 sequences including
strains Au® and Wi? in GenBank. As summarized in
Table 2, two unique nucleotide substitutions were identi-
fied at positions 88 and 135, equivalent to 2531 (GTT to
CTT) and 2578 (TAT to TAC) of B19 Au strain, in all five
clones (Pat-1-5) from the patient, in all four clones (VIIi-
1-4) from the implicated lot A, and in a direct sequence
obtained from the high-titer plasma pool (Plasma-P). In
contrast, both substitutions were not found in any of the
published isolates or in any of the six clones (WHO-1-6)
or in the direct sequence derived from the WHO standard
(WHO-P). Although one of three clones derived from the
CBER B189 standard, that is, CBER-1, had both substitu-
tions, it also had additional sequence variations elsewhere
within the region. Identical sequences were obtained from
all five (Pat-1-5) clones from the patient, three (VIII-1, -2,
and -4) clones from implicated product lotA, and the
direct sequence from a plasma pool for lotA, that is,
Plasma-P. VIII-3 had two additional substitutions in the
VP1 unique region. Variability of the clone sequences from
both WHO and CBER standards was also seen; however, it
was rarely detected by direct sequencing (Table 2).

To demonstrate a causal relationship between the
implicated product and the patient’s infection, phyloge-
netic analysis of the sequences was performed. Nucle-
otide sequences from both the patient’s postinfusion
serum sample and AHF lotA and the predominant
sequence of the plasma pool for lot A were highly similar
(Fig. 1). In contrast, these sequences were not closely
related to those derived from either the WHO and the
CBER standards or other known B19 isolates.
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DISCUSSION

Adverse event reports are routinely received by the FDA
(often through the MedWatch system), and every effort
is made to follow-up reports of disease transmission
by FDA-regulated products. Unfortunately, in the case of
putative infectivity, preinfusion samples of the recipients’
serum samples are rarely available; hence causality is
difficult to assess. In the case investigated in this study, a
preinfusion specimen obtained immediately before
administration of the implicated product was uniquely
available for analysis.

The recipient’s seroconversion to Bl19-specific IgM
and IgG antibodies, and the appearance of B19 DNA,
occurred in the same time as symptoms consistent with
acute B19 infection. The low viremic level, 10° geq per mL,
found in the patient’s 4-week postinfusion specimen was
consistent with levels found after seroconversion.’
Although serum samples of other patients who received
the implicated lots at the same hospital were not available,
it is reasonable to assume that they had seroconverted at
some time in the past because they were all frequent users
of AHF products. Evidently, as a result of the protection
afforded by their circulating antibodies, they did not expe-
rience any B19-associated symptoms.

B19 DNA has been known to be prevalent in plasma-
derived AHF products with documented levels as high as
107 geq per mL of reconstituted product.®!! In our study,
the level of B19 DNA found in the implicated AHF product
(lot A) was 1.3 x 10* geq per mL, which is near the mean
level of B19 DNA historically found in US-licensed AHF
products derived from plasma unscreened by B19 NAT®
As expected, the level of B19 DNA found in the plasma
pool from which lot A was derived was much higher, that
is, 107 geq per mL, although levels of at least 10® geq per
mL have been reported."!

B19 is a small nonenveloped virus known to with-
stand the commonly used virucidal method. _or plasma
derivatives, such as S/D and heat treatments, although
recent findings®** suggest that B19 could be susceptible
to inactivation when heated in certain liquid media.
Hence, the clearance of B19 for plasma derivatives relies
mainly on removal, rather than inactivation, steps, such
as chromatography or nanofiltration,®® the latter being
effective only when small pore-size membranes are used.
Although the purification procedures for the AHF-impli-
cated product include an immunoaffinity-chromatogra-
phy step, which has been validated to remove effectively
a model virus for B19, the viral load in the manufacturing
pool obviously was too high to clear the virus from the
final product. Additionally, we found that B19 IgG anti-
bodies, which are considered to be neutralizing antibodies
and appear to confer lasting protection,’ were present
in the large plasma pool but not detected in the final
product.
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Fig. 1. Estimated neighbor-joining tree obtained frem B19 sequences (223 nucle-
otides) of the VP1 unique region obtained from the patient’s 4-week postinfusion
serum sample (Pat clones 1-5), from lot A of AHF (VIII clones 1-4), from the CBER
(CBER clones 1-3), and WHO B19 (WHO clones 1-6) standards and sequences deter-
mined directly from PCR-amplified products derived from either the plasma pool
containing 107 geq per mL B19 DNA for lot A (Plasma-P) or the two corresponding B19
standards (WHO-P and CBER-P). Included for analysis are 12 published B19 .
sequences including strains Au and Wi in GenBank. Relative molecular distances are
indicated as the number of nucleotide substitutions per hundred nucleotides.

implicated product to reveal individual
sequences present in the original
donations.

The sequences of all five clones
from the recipient’s serum sample were
not only identical to three of the four
clones from the implicated product, but
also to the predominant sequence from
the product’s plasma pool. Two unique
nuclectide substitutions were observed
in all sequences from the patient, the
product, and the plasma pool. Phyloge-
netic analysis revealed a close relation-
ship among sequences from all three
sources, whereas the sequences deter-
mined for the WHO and CBER B19 stan-
dards and the published Au, Wi, and 10
other B19 isolates were distinct. In addi-
tion, all sequences mentioned in this
study were confirmed as genotypel,
distinctively different from strain Lali
(genotype 2) and strain V9 (genotype 3)
sequences (data not shown).”

As a result of the B19 transmission
associated with pooled plasma, S/D
treated”®™ in a postmarket surveillance
study that correlated product infectivity
with a high concentration of virus in the
manufacturing pool, testing for BI9
DNA by NAT in a minipool format was
implemented by the manufacturer to

Detection of B19 DNA in both the product and the
recipient does not necessarily equate with causality. To
further establish a causal relationship,?® we explored the
genetic evidence of B19 sequence similarity among the
recipient’s serum sample, the infused AHF product, and a
plasma poal for the product. In general, the genetic diver-
sity among B19 isolates is very low, with less than 1 to
2 percent nucleotide divergence in the whole genome.””*
To confirm two B19-transmission cases by their corre-
sponding coagulation products, Bliimel and coworkers"
sequenced about half of the B19 genome (approx. 2700
nucleotides) consisting of the C-terminal NS-1 region, the
VP1-unique region, and the VP2 region. These authors
employed direct sequencing of PCR-amplified products,
which reflects only the predominant sequence, but not
minor variant sequences that may be present in the impli-
cated products. We chose to sequence mainly the unique
VP1 region, which appeared to exhibit the most variation
in sequences at both the DNA and the protein levels.!”
Because there might be many contaminated plasma
donations, resulting in a mixture of B19 sequences in the
final product, we performed sequence cloning of PCR-
amplified DNA from the patient’s serum sample and the
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exclude use of plasma donations with
high virus titers so that the viral load in the manufacturing
pool can be limited to less than 10* geq per mL B19
DNA.?* To reduce the potential risk of transmission by
other plasma-derived products, the FDA has since pro-
posed a limit of less than 10*IU per mL for manufacturing
pools destined for all plasma derivatives.®®* It is neither
feasible to exclude ali B19 DNA-positive plasma donations
nor desirable to remove the high-titer antibody donations
associated with low-level viremia.” Hence, highly sensitive
B19 NAT assays are not suitable for this application
because they hold the possibility of removing low viremic,
but not infectious, plasma donations and thereby
compromising B19 antibody levels in the manufacturing
pool. ’

Some fractionators, mostly those who use source
plasma‘, have begun to use less sensitive, or so-called high-
titer, minipool NAT screening. The sensitivity of these
screening tests varies with donations identified as B19-
positive ranging from at least 10° to at least 107 geq per mL,
but they offer a mechanism by which the viral load in
manufacturing pools can be limited.**® Some final prod-
ucts obtained from minipool-screened plasma have found
to be devoid of B19 DNA contamination.®



In this study, AHF lotB was derived solely from
plasma tested by a high-titer B13 NAT screening proce-
dure and had no detectable B19 DNA. In contrast, AHF
lot A was mostly derived from unscreened plasma. The
transmission case might not have occurred had B19 NAT
screening been performed. That is, if donations with high
levels of B19 DNA had been identified, the high-titer
plasma pool for the implicated lot, 10" geq per mL, would
not have existed. A B19 transmission by a similar S/D-
treated, immunoaffinity-purified, AHF product to a
seronegative child with mild hemophilia A, who had not
been previously infused with any blood product, has been
documented.’® As in most repoirted cases, however,
sequencing analysis was not performed and the amount
of B19 DNA infused was unknown,

Little is known regarding the correlation between a
product’s infectivity and its B19 DNA content. The B19
infectious dose in susceptible individuais, that is, presum-
ably seronegative persons, would be expected to vary
depending on whether the product contained anti-B19
1gG antibodies. For example, pooled plasma, $/D-treated,
had levels of anti-B19 IgG'*®® approximately 40 IU per mL
in every product lot because each pool of plasma repre-
sented up to 2500 plasma donations. Only those seroneg-
ative volunteers infused with a 200-mL dose of product
lots containing greater than 107 geq per mL B19 DNA were
infected, whereas those infused with an equal volume
of lots containing less than 10* geq per mL did not
seroconvert.2*#32

In a separate transmission case, a seronegative child
was infected by infusing a dry heat-treated FVIII concen-
trate, which contained 4 x 10° geq per mL B19 DNA, over
a period of 52 days.!” The total infectious dose for this case
was equivalent to 4 x 10° geq of B13 DNA from a product
whose anti-B19 content, if any, was unknown. In our
study, the seronegative recipient was infected by receiving
a total of 2 x 10° geq of B19 DNA from a product that con-
tained no detectable B19 IgG.

In conclusion, we have confirmed B19 transmission
in a recipient of a S/D-treated high-purity AHF product
derived from mostly B19 NAT unscreened plasma. The
seronegative recipient became infected after receiving
2 x 10° geq (or IU) of B19 DNA present in the product.

Therefore, to safeguard the viral safety with respect to
B19, minipool screening by B19 NAT should be imple-
mented to reduce the level of potentially infectious B19
virus in the resulting products, especially those without
the presernce of anti-B13.
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In this work we show evidence of mother-to-offspring transmission in a transgenic mouse line expressing
bovine PrP (boTg) experimentally infected by intracerebral adminjstration of bovine spangiform encephalop-
athy (BSE) prions. PtP™* was detected in brains of newborns from infected mothers only when mating was
allowed near to the clinical stage of disease, when brain PrP™ deposition could be detected by Western blot
analysis. Attempts to detect infectivity in milk after intracerebral inoculation in boTg mice were unsnceessful,
suggesting the involvement of other tissues as carriers of prion dissemination. The resuits shown here prove
the ability of BSE prions to spread centrifugally from the central nervous system to periphera) tissues and to
offspring in a mouse model. Also, these results may complement previous epidemiological data sapporting the

occurrence of vertical BSE transmission in cattle.

Prion diseases or transmissible spongiform encephalopathics
(TSEs) belong to a class of infectious discases characterized by
the presence of an abnormally folded protein (PrP%) that
accunulates in the brains of affected individuals (24). TSEs
may be of spontaneous, familial, or infectious origin. While
spontaneous and familial ctiologies have been described for
the disease in humans (22, 23), infectious TSEs have been
clustered mainly in domestic animals, from which sheep scrapie
was the prototype of disease (17). The epidemic dimension of
bovine spongiform encephalopathy (BSE) in the mid-1980s
contributed to the spread of the disease to humans in the form
of variant Creutzfeldt-Jakob disease (vCID) (7, 8). It is now
generally accepted that the consumption of contaminated meat
and/or meat-derived products has been the most probable
route of transmission of BSE prions to humans. Natural routes
of transmission have been described for scrapie prions (16, 19,
20), although scant information is available regarding BSE
natural routes of infection. The ability of scrapie prions to
accumulate in placental tissues from genectically susceptible
ewes (1, 25, 27) might be a contributing factor in scrapie
epidemiology (16). However, this picture still remains diffuse
for BSE. No PrP™ accumulation is detected in placentas from
BSE-infected cattle (31), and neither blood nor milk from
BSE-infected animals have yet been shown to be infectious,
consistent with the apparent absence of the prion agent in
peripheral tissues (3). Experiments o test maternal transmis-
sion in cattle showed that approximately 10% of calves born to
cows with confirmed BSE developed disease (2). This trans-
mission rate, however, was obtained in a scenario of disease
prevalence, since some of the calves were born after the feed
ban was fully effective.

The ability of prions to move from the central nervous sys-
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tem (CNS) through afferent nerve fibers has been described for
several TSEs, including genctic and sporadic human prion
diseases (14, 15)and scrapie (28), and was suggested for
chromic wasting disease (CWD) (26). Recently, it has been
shown how vCID and Gerstmann-Striussler-Scheinker syn-
drome (strain Fukuoka-1) prions retaining full infectivity can
be detected in the blood of mice after intracerebral inoculation
{6). To test the ability of BSE prions to spread from CNS to
peripheral tissues, we studied the efficiency of BSE wansmis-
sion from intracerebrally BSE-inoculated mothers to their off-
spring in a transgenic mouse {ine (boTg110)} expressing bovine
PrP (4). boTgll0 mice express boPrP controlled by the mouse
PrP promoter at a level eight times that of the level of bovine
PrP in cattle brain as previously described (4). Groups of
boTgl10 females were intracerebrally infected with a BSE
inoculum named BSE, consisting of a pool from 49 BSE-
infected cattle brains (TSE/8/59) supplied by the Veterinary
Laboratories Agency (New Haw, Addlestone, Surrey, United
Kingdom). The titer of this inocutum was ~10* 50% infective
dose units per gram of bovine brainstem when measured in the
boTgl ik mouse line (data not shown). At different times posti-
noculation, infected female mice were mated with healthy ho-
mologous males (Table 1). Group I femaie mice (mated at 195
and 223 days postinoculation [d.p.i.]) showed a sirong Prp™*
signal as judged by Western blot analysis of brain extracts (data
not shown). In contrast, only mouse 09 from group I (mated
at 160 d.p.i.} showed detectable brain PrP** accumulation, in
good agreement with the kinetics of PrP"™ deposition in this
mouse model (4).

PrP™* was clearly detected by Western blotting in 2 out of 10
mice born from group 1 females {mated at 195 and 223 d.p.i.)
but in ondy 1 out of 40 in group II {mated at 160 d.p.i.). The
PrP™* banding pattern observed for group 1 positive brains was
similar to that for brains from Tg110 mice intracerebrally chal-
lenged with the BSE, inoculunt, 2nd no differences could be
observed in their relative molecular weight mobilities (Fig. 1A)
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TABLE 1. Vertical transmission of BSE in bo-PrP-Tg110 mice after intrucerebral inoculation
dpi to: . Los No. of offspring, with
Group Lnoculum Mouse Clinical Pr th m PrP*“%iotal no. of
Mating Offspring Milking Culling s1gns mothers offspring (d.p.i.)

1 BSE, Ul 195 246 256 274 Yes ~++ 1/5 (622)

1 BSE, 02 223 250 258 274 Yes ~++ 1/5 (613)

n BSE, 09 160 182 190 237 Yes 11 1713 (536)

11 BSE, 12 160 182 190 210 No - 0/14

i BSE, 14 160 182 190 210 No - 0/13

1] None (control} 03 220 246 256 276 No - /12

m Noge (control) 0s 220 246 256 276 No - 0/10

¢+ 4+, strong PrP™ signal; ++, PrP™ accumulation detectable in brain; —. no detectuble PrP* in brin,

Deglycosylation experiments with N-glycosidase F (PNGase F)
confirmed this observation (Fig. 1B). However, differences in
the amounts of immunoreactive PrP™* were found between
group I and II: PrP™ levels in mouse (09/02 from group T were
found to be clearly lower than those in mice from group L. This
fact might be explained by the shorter survival time of this
mouse (time to death, 536 d.p.i.) relative to those of mice from
group L, which died at 622 and 613 days postinfection. Differ-
ences in the percentages of PrP™*-puositive offspring among
groups I and IT (20% versus 2.5%; P, ., = 0.098) might be
related to the time after intracerebral BSE prion inoculation
after which mating was allowed. Thus, higher transmission
rates, defined by the presence of detectable PrP™, are ob-
tained if the accumulation of pathogenic PrP in brain is al-
fowed to reach certain nonpathological levels without disturb-
ing the reproductive competence of female mice. The high
percentage of PrP™ -negative littermates could be attributed to
the limited sensitivity of the Western blot techmique (5). In
addition, exploring the presence of PrP™ depositions by im-

A

munohistochemistry in brains from mice negative for PrP™" by
Western blotting was consistently unsuccessful (data not
shown). The lack of PrP™* detection, however, cannot exclude
completely the existence of subclinical infections in the PrP™-
negative offspring. This assumption can be supporied by the
statistically signiticant differences (P = (.020) observed in the
survival times between offspring from infected (585 + 60, 589
* 71, 583 = 36, 566 * 63 and 608 = 20 d.p.i.) and control (637
% 57 d.p.i.) mothers (Fig. 2). Moreover, there was no differ-
ence between the survival times of PrP™ -positive and PrP™"-
negative offspring mice. To confirm the fact of subclinical in-
fection, works on second-passage experiments are in progress.

The fact that BSE prions delivered into mice brains can be
transmitted to a next generation is indicative of their Intrinsic
ability to centrifugally spread from the CNS to other periph-
eral tissues. In fact, the ability of prions to move from CNS
through afferent nerve fibers has been also described for other
TSEs, including genetic and sporadic human prion diseases
(14, 15) and scrapie (28), and was suggested for chronic wast-

B

group | group | group l|
Tq05/01 C+ Tg02/01 Tg02/02 Tg09/02 C+ Tgozo2
-+ - 4+ - + - + - 4 PK = + .= + PNGaseF
i + + + + PK
- 120.0 - 261
- 970 ,
o ’ - - 289
- 554 -
- 364 n = 209
Mr
- 289
- 209
Mr

FIG. 1. {A) Comparison of Western blot profiles in brain detergent-insoluble fractions from PrP™-positive offspring. Tg05/01, mouse bomn

from the Tg05-uninfected female: Tg01/02 and Tgli2/)2, mice born trom th

e Tg01 and Tg02 BSE, inocofum-infected females, respectively; Tg0%/02,

mouse born from the Tp09%-infected femule; C+, brain extract from a Tg110 mouse intracerebraily inoculated with BSE, inoculum; Mr, Relative
molecular muss expressed in kilodaltens; PK, proteinase K treatment. Protein loads per lane are equivalent in progeny mice. In the T'g05/01 mouse

the PR - lane shows sofuble brain fruction. (B} Deglycosylation studies
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of PrP*™ from contral (C+) und progeny Tg02/02 brain extructs.





