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Prion immunoreactivity in appendix before clinical onset of variant

Creutzfeldt-Jakob disease

David A Hitton, Edward Fathers, Philip Edwards, James W Ironside, John 7 afivek

A variant of Crewtefelde-Jakob disease (CJD) was identified
in 1996;' there is evidence for a link berween variant CJD
and bovine spongiform encephalopathy (BSE).>® The
proportion of the population exposed 1o infectious amonnts
of the BSE agent through consumption of infected meat is
unknown, therefore it is difficnlt to predicr the number of
furare cases of variant CJI, Prion protein (PrP) has been
found in the tonsillar tissues from sheep infected with
scrapie,’ and at necropsy from a patient with variany CJD.S
We describe our findings in an appendix, removed 8
months before the onser of disease, from a patient with
variant GID,
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Low-power view of appendiz after immunoeyioechendstny for
PP {A) and Bighv-power view of germinal centre after doubls
labulling for PP and SD2L (B)

Scatterad cytoplasmic Prf immunoreactivity (brown reaction product)
is seen within germinal centre cells which have morphology of follicuiar
dendritic cells, Coarse deposits of P (black reaction product) are
seen within the cytaplasm of CD21 immunoreactive celis {brown
feaction product).

A 45.year-old man developed numbness of his face and
right hand in May, 1996. Investigations included T2-
weighted cranial magnetic-resonancs imaging (MRI) which
showed three small high-signal white-matter lesions.
Multiple sclerosis was suspecred, His sensory disturbances
spread to s trank and legs. He was treated for depression
in April, 1997. Later that year he became hyperacrive,
disinhibited, and had aggressive outbursts. He also had
intermirtent deafness. In November, 1997, he had
difficulty writing, sharred speech, and ataxia, A repeat MR
was unchanged. Visual evoked responses and examination
of cerebrospinal fluid were normal. By carly in 1998, his
ataxia had deteriorated and his syraptoms led to assessment
in a psychiatric unit. Although systemic markers for
vasculitis were negative, a brain biopsy was done in April,
1998, to exclude this treatable condition. Brain biopsy
showed changes of variant CJD with scarrered small
cortical  plaques  surrounded by vacuoles and
immunocytochemistry  (with  monoclonal  anti-PrP
antibodies 374 and K(G9) showed extensive PeP deposition
within plagues, and around neurons and blood vessels,

In Seprember, 1995, he had had an appendectomy after
2 days of right iliac-fossa pain and fever. Histology of
the appendix did not show acure appendicitis.
Immunocytochemistry in May, 1998, with monoclonal
antibodies 3F4 and KG9, showed imrnunoreactivity for
PrP in the cyioplasm of scattered cells, predominantdy in
germinal centres (figure A). No staining was seen after
omission of antibodies. The morphology of these
immunoreactive cells suggested that they were follicular
dendritic cells, which was confirmed by double labelling
with antibodies to CID2I, which co-localised to PrP
immunorgactive cells (figure 1), Immunoreactivity for PrP
was not seen in any of 10 control appendices investigated.

Demonstration of PrP within the cytoplasm of follicular
dendritic cells of the appendix mirrors the findings in
tonsillar yrophoid tssue.™ Involvement of the tonsillar
tissue before onset of disease has been shown from the age
of 10 months in sheep infected with surapie; however, our
findings are the first demonstration of PrP in tissue in
human beings during the incobation perind of CJD,
Involvement of gut-associated lymphoid tssue before the
chintcal onser of disease is in keeping with an enteric routs
of entry for the variant CJD agent.

An implication of the presence of PrP in the appendix
during the incubation period of variant CJD is that it offers
the opporturdey for large scals soresning of appendeciomy
and, presumably, wonsillectomy, specimens removed since
the onset of the BSE epidemic. Appendeciony specimens
are routinely sent for histological examination and are
usually available for further study. Although the incidence
of human exposure to the BSE agent may be smuall,
approximately 44 000 appendecromies are done in the UK
each year (data from Royal College of Surgeons). Such 2
study would provide new data on the proportion of the
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population at risk of developing vartant ]I, although it is
not kaown at what stage during the incubaton peried of
variant O3 that lymphoid tiasue becomes involved or
whethier this invelvement will inevitably lead w the
development of nenrological diseass.
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Epidermal mosaicism producing
localised acne: somatic mutation
in FGFR2

Codisy 8 Murro, Andrew O & Wilki
See commentary page 868
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A ld-year-old boy with dtherwise wnremarkable acne for 2
years presented becayst the sene was much rore severe in a
lesion extending dewn bis left avm (fgure). This linear and

£ the affected ares, suggests an unusual
asis. Disovders following this kind of Hnear or

eravinocyis hrzeage Supporting ‘rhxa th»my, 3
rourarions of the keratin gene (KI6) have been g
naevoid epidermolyiic hyperkeratosis.
candidate genes for soraatic mutarion in
recalled the atypical generalised agfe seen in Apert
syndrome.? This complex congenitalfmalformation, charac-
rerised by crardosynostosis and syplactyly, is due w specific
germline mutations in the gengtor fibroblast growth factor
receptor 2 (FGER2). We expfnined this patent’s epidermal
saevus for comparable sopahtic mutations in FGFR2Z.

DA was extracted fFom peripheral blood lymphacytes,
fromn scrapings and Iefratinous plugs of lesional epidermis,
and from benal fdllicular keratoses on the other arm.
Scrapings rontngly vielded 200500 ng high-quality DMA.
The region of FGFRZ containing the two major Ap(em/
syndrome mdtadons was amplified by PCR and digeQed
with Mbolsand Bgll, each of which has a single reefriction
site in ke normal sequence abolished by the misjor Apert
syndrofie mutations 934C-+G and 937, respectively.

smples showed sormal digeation withBgll, bur saraples
@1 lesional skin were partially resispxBit to Mbel digestion
srzas saroples from the oppositgiom and blood digested
normally with Mbel (figore), We cloned the POR product
and sequenced eight independént Mbol-resistang clones. All
contairwd the 9340 wmdtation (predicting a Sex252Trp
substitution) identical 1gthat in Apert syndeosme. This wag
confirmed by blot hyktidisation of the PCR product with a
mutant oligonuciediide (Ggure). From two independent
saraples of the Wion, 56% and 34%, respectively, of cells
WETE IIUEALS
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CHnical foaturss of acnselforns naevas and analysis of FEFRZ
({Tap ieft) Sharoly demarcated inear lesion extending from el shoulder
to antecubital fossa, Closeup (tnp right} shows confluent comadones;
serapings taken from this region.
{Middle) Digestion of FGFR2Z PCR product with Miwl, Lane 1, water
control; 2 and 3, independent sorapings from lasional skin (IR amm),
taken 1 year apart; 4, akin seraping from right aryg 8, skin seraping
from.auinal individual: 8, peripheral bipod DNA from patient; 7, &
tolated Apart patients with 934C-G mutation in FAFR2Z. Pamers
used were S-GEAATTCCTTGCAGACARACTCTACGYCTC-2' and -
5LGGAATTCAAAGGTGTCAGGCAGLAGS.
{Bottom) Bint hybridisation of undigested PCR grodust with 1a¢
S34C-+G mutant oligonusieotide 5-AGAGCRATERCCTOA
as abhove. Procagures pre and post POR wars conguct
ighoratories using seporate reagents and egqyp
methatfological details availabls oot the.e
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acneiform naevas is due 1o 4
FGERZ identical to one which, if
sftmbine, causes Apert syndrome. The
tionn exhibits several umuasual propeviies,
including »4 very high mutaron rate, exchisive parernal
origin~fnd association with advanced parernal ags” The
hypethesis that the mutation confers & selective advantage
$ male genm cells® might also apply 1o mutant epidermal
cells, Ohther germline rontarions of FOFRY and FOFRZ are
associated with acanthosis nigricans and cuds gyrata, and

We conclude thar the
somatic mutation of7
present in the
germline myx

704

THE LANCET » Vol 352 « Sugust 29, 1998

DHSC0038548_050_0002



