ARENAVIRUS IN FATAL TRANSPLANT-ASSOCIATED DISEASES

Vero E6 cells. A cytopathic effect was observed only
in the first passages; thereafter, morphologic char-
acteristics did not differ between infected and
control cells. Indirect immunofluorescence assays
with the use of polyclonal antibodies against
arenaviruses and LCMV showed cytoplasmic dis-
tribution of viral antigen. Immunostaining of vi-
ral aptigens was also seen in infected cells by
means of an indirect immunoalkaline phosphatase
technique (Fig. 24). Quantitative RT-PCR assays
showed increasing concentrations of viral nucleic
acid with serial passage. Exarnination of infected
Vero EG cells by means of thin-section electron
microscopy revealed extracellular particles with
morphologic features that are characteristic of
arenaviruses (Fig. 2B).

Immunofluorescence assays for serum antibod-
ies that are reactive with infected Vero E6 cells
revealed virus-specific IgM and IgG antibodies
in the domor that were consistent with acute in-
fection. Plasma and serum specimens from Re-
cipient 2 that had been collected at two time points
19 days apart (11 days and 30 days after trans-
plantation) were available for analysis. Virus-spe-
cific IgG and IgM antibodies were detectable only
at the second time point, consistent with sero-
" conversion. ‘

Immunochistochemical analysis of specimens
of the liver (Fig. 3A) and kidney (Fig. 3B) obtained
from Recipient 1 showed focal immunostaining
of arenavirus antigens. PCR, surveys of 100 ar-
chived serum or plasma specimens from solid-
organ transplant recipients who were not linked
to the cluster and who had undergone transplan-
tation in the same city and during the same time
petiod revealed no evidence of infection with this
pathogen. :

The 3301-nucleotide S-segment and 7215-nu-
cleotide L-segment sequences were cloned from
the kidney of Recipient 1 by means of PCR_and
sequenced. Phylogenetic characterization was lim-
ited by the paucity of available sequences deposited
in public databases; nonetheless, L- and S-segment
analyses were consistent with the presence of a
new arenavirus, Whereas sequences in the nucleo-
protein and glycoprotein genes on the $ segment
were closest to the LCMV strain LE* and M1
and M2 isolates* (Table 2, and Fig. 1b and 1c of
- the Supplementary Appendix), the L-segment se-
quence indicated a closer relationship to Kodoke
virus. Strain LE was isclated in France from an
infected fetus. M1 and M2 were isolated in Japan

pesidvinas” .
Genie  Accession No.  LCMV Strain Homology
Amino Acid Nuclectide
percent

GPC AB261950 M2 94 86
NP AB261990 M2 97 87

DQ286932. Marsellle 12 82 73

DQ236932 Marseille 12 79 72

* LCMV denotes [ymphocytic choriomeningitis virus.’

from wild. mice. Kodoko virus was recently isolated
in Africa from wild mice (Fig. 1z of the Supple-
mentary Appendix).’> Reassortment is well de-
scribed in arenaviruses and could account for
differences in phylogeneti¢ relationships based on
L- and S-segment sequences. However, reassort-
ment cannot be implicated without a complete
genomic sequence for the viruses used in these
phylogenetic analyses.

DISCUSSION

Two clusters of transmission of arenavirus
through solid-organ ttansplantation have been
reported.# In each cluster, recipients linked to a
single donor died of an unexplained infections
disease 9 to 76 days after transplantation. In néi-

‘ther cluster did the donor have a history of acute

infectious disease or evidence of infection by PCR.
or serologic analysis; however, in one cluster, a

pet hamster that had recently been introduced

into the donor’s household was found to be in-
fected with the same virus that was detected in
the recipients. LCMV was implicated after the re-
sults of viral culture and electron microscopy
triggered specific immunohistochemical and mio-
lecular tests for arenaviruses.

In our cluster, a new arenavirus was first de-
tected through unbiased high-throughput sequenc-
ing. Thereafter, the infection was confirmed by
‘means of culture, electron microscopy, and spe-
cific immunohistochemical and serologic tests.
As in the other two reported clusters of trans-

plant-associated transmission, we detected no viral

nucleic acids in the donor and found no history
of acute infectious disease; however, the presence
of IgG and IgM antibodies confirmed recent in-
fection. We were also unable to obtain any infor-
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Specimen and Collection of Specimens Viral RNA Antibo.dy Titer
' days copiesfel of RINA extract
Donor )
Serum o - ND 1:80 1gG, 1:20 IgM
Spleen . - 0 ND NA
Pantreas 0 ND : NA
Recipient 1 (kidney fransplant)
Plasma . 0 ND <1:10 IgG, <1:10 IgM
Plasma 27 889,200 . NP
Plasma : 33 614,900 "NP
Cerebrospinal fluid .3 5,500 NP
Plasria _ : 35¢ 1,000,000 NP
Urine ‘ 351 88,000,000 ‘ NA
Heart 354 33200 .. NA
Spleen 35F 52,600 NA
Liver oo 35% 2,362,800 NA
Lung BT 498,600 NA
Cerebrospinal fluid 357 63,700 NP
Serum 355 1,440,400 <1110 1gG, <1:10 IgM
Brain 359 16,600 . NA
Rectal swab ) 5% 623,200 NA
Nasal swab 357 55,400 NA
Axillary swab : 357 ND " NA
Kidney 357 ' 85,900 " NA
‘Recipient 2 (Iivér transplant) ) . l )
Plasma .12 121,900 © <1:104gG, <1:101gM
Mouth swab 24 ‘ 457,000 NA :
Bronchoalveolar lavage 19 ‘ 1,163,400 ‘NA
Cerebrospinal fluid 24 ND NP
Plasma ' ‘24 346,200 NP
Serum ] . 3L : 347,600 1:401gG, 1:20 IgM
' Recipient.B {kidney transplant) } ‘ . ' .
Serum : . -235 ’ ND <1:10 1gG, <1:10 1gM
Serum : 0 ND NP
Serum ' . 24 - 415,500 NP
Serum g 28 565,100 " <1:10 1gG, <1:10 IgM

* NA denotes not applicable, ND not detected, and NP not performed.
T Specimens were obtained after death. .

mation indicating that the donor had been exposed where such exposure mdy have occurred in a -
to rodents; however, his history of recent travel rural area. '

suggests that he may have been infected before Although we have not fulfilled Koch’s postu-
returning to Australia- from southern Europe, lates, evidence implicating this new virus in-the
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ontbreak of infection among patients who received
transplants is compelling. All three recipients re-
ceived organs from the same donor and died
within days of one another after febrile illness.
Identical viral sequences were obtained from all
the recipients. The virus is new and was not de-
tected in 100 organ recipients who were not linked
to this cluster. The resuits of serologic analysis of
specimens obtained from the donor were consis-
tent with recent infection, and seroconversion was
- observed in one recipient.

Unbiased high-througliput sequencing has been
used to characterize complex mixiures of micro-
flora in environmental contexts*S; we have shown
that this strategy can be used to address a sus-
pected ohtbreak of infectious disease. Its use in
the context of investigating a cluster of cases of

acute disease associated with organ transplanta-
tion facilitated the rapid implication of 2 new
arenavirus not detected by other methods. This
technique may prove useful as a2 new tool in the
identification and surveillance of pathogens in
chronic as well as acute disease.
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Development of a Standardised Approach to A the Effecti
and Yew Decontamination Technologies against TSE Agents
HespAJR; Kirby, E; Dickinson, J; Dennis, M; Cornwall, M; Raven, NDH; Sutton, JM
Health¥Protection Agency, Research, UK

of Current

Backgroknd: The development of inactivation methods for Transmissible spongifor

encephafgpathies {TSEs) is an urgent requirement in relation to the potential for
iatrogenic Yansmission of variant Creutzfaldt Jakob Disease CJD). The avaluatiaf of
the effectiviiness of such methodologles requires a highly sensitive and specific say
or a combingtion of assays, With current cellular and bicchemical based assays£till in
developmentithe bioassay remains the accepted approach to assess effectigoness;
howaver, careill matching between the TSE strain and host species is requiredfio help
ensure that th *1 isks are appropriately evaluated with regard to vCJD transmijgsion.

Aims: The pro] aims to develop a robust system to assess prosed TSE
inactivation techry ologies focusing on a model using the TSE strain,f/BSE-301Y,
designed to mimicithe key features of possible vCJD transmission via gbnteminated
surgical Instrumentsy The dynamic range of the mode) was determined ufing a titration
sories of infectivity Yhich in the first instance was ‘tested’ using # conventional
auteclave based prockss

Methods. BSE-301V infécted mouse brain homogenate, previcusly tiirated to x107 D,
per gram, was dried &nlo the surface of surgical steel sutyfle wires using a
standardised process. Wjres were implanted Lo, into VM micefand monitored for
clinical symptoms for up l-" 550 days.

Results: For the wire-based &tration series clinfcal symptoms wfre observed in animals

from groups across a 6-14g dilution range, however, dilutions below 1072

transmission rates fell below §Q%, suggesting that the usefifl range is around 4-logs.

Data will be presented comparing the surface bound fitration results with the

equivalent In-solution titration series. The ongoing resul om the decontamination
studies wilt also be presented in% 1a‘tion 1o the titration dgta generated.

Gonclusions: Methods have been eptablished to ensure & consistent exposure of wires
to the decontarnination process with no further manfpulations of the carriers post
processing. Using this protocol a titkation series hasfeen established for BSE-301V
wn surgical steel that potentially covdps a 4-log rangh. The use of these protocols to
evaluate novel prion decontamination % elhods will pe discussed.
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Femtograms-Detection of PrRSc j
Synthesized RNA-Aptamer
Nagata, T Yokoyama, T%; Seldya, 5%,
'National Veterinary Assay Laboratq
Japan; *Naticnal Institute of Advancgd Industrial Scie

Biologjcal Samples using Chemically

ishikawa, S% Noda, K'
; Japan; *Natignal Institute for Animal Health,
e and Technology (AIST), Japan

For the safety of biclogical produggs, 1t is one of our majijr concerns to reduce the TSE-
risk of cattle-blood derived matéfials such as serum ang plasma. For the detection of
possibly contaminated abnormial isoform of prion protdin (PrPSe) in the biological
samples, It Is indispensable t¢ develop a highly sensitie P detection procedure.
Here, we have developed ary aptamer-beads PrP-concenigation procedure by using
RbA-aptamer 650-3 which bigds to recombinant mouse Fri With high affinity (Kd = 5.6
nhj ().

The RMNA-aptamer 60-3 was chemically synthesized employinga novel RNA synthetic
method with a 2'-O-(f-cyancethoxymethyl) protecting groep (2), with 2°0Me-
pyrimidine modificationfor BNase resistance, and conjugated wita biotin, The aptamer
was then bound te sjfeptavidin-coated magnetic beads {60-3 §ptamer-beads) and
used for pull-down agbays. The pulled-down PrPSc was analyzed ky Westem blofting.

The 60-3 aptamer-peads demonstrated the enrichment of PrPSc fjom the 20-milion
times diluted ple-infected mouse braln (50m| of 50ng brain} equivalent /mi).
Comparing to phhsphotungstic acid (PTA) concentration method, thy 60-3 aptamer-
beads revealed fmore than 100 times effisiency in concentrating PAPSc splked in
bovine serum, Yoreover, the 60-3 aptamer-beads showed binding abiky to PrPSc in
highly diluted BSE-infected bovine brain.

The present Aptamer-beads pull-down procedure enabies us to.\perform a
femtegramg-detection of PrR, The procedure was also proven to be applicalje to BSE-
PrPSc. The present aptamer-beads system could serve as a rasource Ipr prion-
rernoval golumn and serum prion assays, and potentially achieve the safely of the
biood dérived biological products,
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Has vCJD been Transmitied by Human Blood Plasma Products? 20 Years and
Counting

Foster, P
Scottish National Blood Transfusion Service, Protein Fractionation Centre, UK
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The diagnosis of vGJD in a patient whoss plasma had previously been used in the
preparation of blood plasma produsts by the NHS led to the decision in 1998 that the
preparation of plasma dervatives from UK-donor plasma should cease as a
precautionary measure. Since then, plasma products have either been manufactured
by the NHS, using plasma purchased from the USA and Europe, or purchased directly
from commercial companies.

It is now known that donations from 11 individuals, later diagnosed with vCJD, had
been included in the preparation of a total of 175 batches of different plasa products
that were releasad for use betwesn June 1987 and September 1998. No cases of vCJD
have been associated with these products, although 20 years have slapsed sinca the

JIVLZUU {1 TUDD

first implicated batches were released for use. This contrasts with 3 instances of -

probable transmission of vCJD by red cells in which symptoms of vOJD developsd in
razipients 6.5 years, 7.8 years and B.3 years after transfusion.

There are & number of possible exp!anatmns for the apparent absence of transmision
by plasma products.

(1) Prion infectivity was not present in the donated plasma,

(2} Prion infectivity was present in the donated plasma bt not in the manufactured
products, due to dilution or removal of infectivity by the manufacturing process.

(3) Prion infectivity was present in manufactured product(s) but has not resulted in
clinical symptoms of vCJD because of either a prolonged incubation period or a lack
of suceptibility in recipients.

The methods used for the rnanufacture of blood plasma products by the Scott.
National Blood Transfusion Service have been examined to determine the axteni\_
which removal of prions might have ocourred. These experiments indicate a possible
overall prion reduction of 2.7 logs for intermediate-purity factor VIl concentrata (Z8),
3.0 logs for interrnediate-purity factor 1X concentrale (DEFIX), 5.8 logs for thrombin,
6.2 logs for fibrinogen, 26.5 logs for immunoglobulin, 7.4 logs for high-purity factor IX
cangenirate and 211.5 logs for albumin.

ber de Motes, G Torres, JM% Pumaroia, M, Girones, R?
£ B of Barcelona, Spain; *Centra de Investigacién en Sanidad
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