it

WL A RBERIEIC X5 REET ) AVEAR (PP OBk

WAL ONMEFESY, MIESLY, REFRY. ZHHED, BREEY,
BHRZEY, BNEK?Y ' :

FBHEL 1) BAFEAMESEYL #—, 2) INEERERERRES
HER T Y AR B

[Af L &E] MESERAD vCID KT ERLMETET 5 DI, 7Y A7
BB OMAAZ TRIKICEN L T PP ORESREEZRIET 5 2 & A —RHIT
bITVS, LL, MEEHD PrP* ABPI0O Prp™ & RBHCESE L TO 3 ONEFRH

THY, MIFO PP HAS R EDTH o BAIIL, WETRITHIT S PrE Bk -
HREBRITHMELCUE > TS H 5, Silveira HITR Y LA B —263K BRITHE |
P Llen B A S —ORFA% Sodium Undecyl Sulfate(SUS) THLEEL., &b mBsutel

3B PrP*IX 17-2Tnn T 5 L4845 Lds, = OB/ S PP 2 AVuTig I8
O PrP* REPRELV—A Fr— AL LTHETE B L E 2k, £2C, BAFTE
HAES B 5 — TR LTS VA N AREEISE TR L&A TN 2-00MH

(HLYURE S VIIT T8I [FVE] < 775 2 /< 20N 38l HiBs A Y B

[HBIG]: 75 / /% 35N T#38) L\_owc SUS CLE L Prp™ &mwc%@ﬁ%s&;w%% ‘

- REELT ‘ PN
{3 E ] 263K #ku@yé L,it_z\.b.zarwro 10%5‘&%%!1&; Sarkosyl as: 1%&&5 r

S CHM L, 100,000Xg, 30 Sy DBBELTLD R 4y 25T, ﬂ:&ﬁﬁ}% PBS CH

ﬁﬁ& %EHRBES SUS 2% 3TCT LRMKELE, ThesT /) /5368 (T o

" FL4% 350m) THBL. R/ A 7 wF U TRAL Uk, ke, 7T /73 20N (FHALE 19m) |

TRIBL TR, 7=F Y FAFICEEND 190 L YA EN PrP*E%Eﬁ%Lto

£ 7T )T Ll % PVIRGERTIEICHE L 35 VHK 20nL, 1Z3RA0 L, "30 Y8R,
BIYE & A M THT /7S 20N T8 L, Fi-. HBIG L.ob\'(’?i MBI 20mL-

I2.0. 20l DRSS 727 VT NEERML, 30 2BEEE, 77 /4 35N TREBLE, B

- BEIZOEL IO%IE.%/\AX?‘—U)BHﬁ%']'C&ﬁ‘%‘RL Protein M1sfold1ng Cyclic

Amplification (PHCA) G PrP™ ZHE L, HigH%, Fn7 7 —¥ KifHilts ) A&

BEEVxZF T uy PTRIHUE, £8E% 3 BREL, SkOBRRTRIITE |

BRARMEND PrPIREE (20 PrP WIS PUCAy/mL & EHR) BMMULE,
[BR - 28] XA L0 ~=T Y TAOBEIZZ10" PMCA,/uL TH Y., O 19m

SUF @ PrP*i 10 9PMCA50/mL Thol, AL 7=F Y T A% FVICEMLUCIBEHT

W@ PrP™ &Y 10°° PMCA;,. 75 /) 7% 20N BB TR (S105° PHCAy)

TR, AP (RY) HE25.3 Thok, —F. HBIG CILISERTHOD Pro*

BiX 104 PUCA,,. 1T / /% 35N BB IL 10%° PMCA, TH Y | LRY X 1.5 Chot,

WEEOAZEL D MERHBEASL 7 =F I T AL vcmau_mmnb B4, PrpS

WAT ) ABNRTT ) S 20N TIRE S e DI, Prose AR~ E w_r_m
EXbh DM BE, %@@%@ﬁ%%%&#kbfwék 6(%5 |

POSter-ll‘ S ' JRC2008T-058

v,

b

PR




B 01

: o No. 27
E¥L UIARS ATREWN : .
] el = $—BAFH | FEELRSORS LB 0BE
2 - =
MBS ﬁ‘”@ﬁ . ‘ 12008. 9. 18 ML
— BB FRR A R i BRI IR T | . A
L REASRIR, BIEE, NS
4 B ~+ T 20-30: 3474 .
RS (RRR) | pakns LRfBﬁJ(Eiiig'ﬁﬁ%i) | I | BXE
BAHALHRMER-LR B 7 ) (B ARR--524E)
ox;zw{t —SEBRRLE - LA L AR PrP R O LS L D B B . ‘ Ty MRS s,
£ RS S A S CBESDS IR (AT D M PP~ LB DT BB A DR ERE L COBEEPK | o eyt e
ﬁm@rﬂomﬁﬁwfﬁﬁéﬁbrﬁﬁbﬂxéaE'ab:m:o i
i 263KRE Y A AZ — B ILE R B L7 SIB T — L 7 L N ARF —5C (R EE) LRI OSIL O LAY — (FE  [ARUURMEREBER B R
PeBE) b, 2T —EOES TREEgICEE ML MRS B, IR AP AR | BotSDSTCMEIE Iz Lo Ads Rl 3 | BRATAEE R M Bk g [ AR

ﬁﬁﬁg%ﬂﬁﬁsb‘&ﬂ

ML — R EF4EL T A5/ 7 ry M LD RSB R AL ER TR L. .
£ PRI SPAR SRR B R L B 4B 5 EE TRB B, 1B THISIE N S L, PrP™ e 4675 L B B 25KDa
NN — 2O R TRL LN &I {5:’\%577¢ x%td@ﬁﬂ*&%ﬁ%ﬁﬁf* iz, BERM TIL PP L RN
YR E B NIERED bhgho T,

E20 P PP L BB T ik R E B A0 ugﬁ‘?é@'ﬂifﬂ %ﬁ}:ﬂﬂ# ugﬂ#%ﬁ@éh'c <A:E~bnr:¢,;mﬂc
GRS PrP™ 0 BIRIC X AB R L E S TR0, ML HPrP™ 2SR A I B 7B 0D Tlde RS AL R (Ml A i 281

FLTWVBILEREBLTWA, _mf*%ﬁ:fa PrP %~ —A— aunmm&&mm%&%ﬁﬁm&ér EP%EIi“C L[SEﬁ:’é:héa
W AT REME AR X L,

BELROBR | — TS RONG

ANBAS— B AL R ERITHST, MBPrP %5 L S B ERmE, TV R BT 287w A 7R CE R ORI
7RIS B R ~ R P TR RS NBL |DBLEDIC, REHORMIC AT BB REREEL TS,

VD ETREMEAS RSN EDBE TH D,

AR ER-LRT B 7% )
R VAR T BR-LRT B 77 )

MR E I3 DT ANA,
B, RS O—RH
vCID&EDREFEDY RS




Poster-18 |

A7 A ©— BRI X 5 i PrPres ERFHEL OB
EAHME D BIRE2) HEFH3)
1) BAFTFHPROEHFAET
2) BAKREEERERSOERSEW R ¥ —
3) HRAEEFLEMNFICAREERE
HAEY '
AT VALY *—-263K FREBREBIC L AP PrPres U)’*ﬁ%&fﬁ%ﬁ@lf@@%
R
vCJID DI &3 ZHRBHAE T 3 2 L HNiE mﬁrﬁ LB, BB ORFHIS
Bieddl Lty mREN LCBRERZHELTD L BBETHD, 0D,
RIRETE Y ) 7T—RBOBRE ERINT 5 dic, ERES AT AOBIRT Y A
VBIROBEREL LTRRD B TS, B4 X, BERI VRV T AIBNT
Bt SDS TR (RFF) & U M3fH PrPres ¢ RbhABBORHZME L, &
DEAL, PK ﬁﬁ’firﬁomﬁwrﬁﬁ%ﬁ LTEEL TS L !aabm_o
e
1, 8 A =I— LT /f\.wt 5 —5 Gz 263K BB R S —AA] %E‘ﬁ?ﬂ%@kl y,
BEUBLEE L Uk, AABON AR & —5 [LEIERGFE L LTHBE Ui, M-
TS RBEE N B A —1d Eﬁﬁﬁ%ﬂlﬁﬁ%‘?ﬁul\_ D 2 BI—-EORE TR
mL, mifEEo8ELE,

9. MIRGERELIC 37CT 1 BEED PK&LLzﬂ;&L KNTRT 7Py FCPKR

KR idi, SDS BHEE 3% KT DTT 2HIRE 50raM Mk 1007C10 4F0imsk
B & b FEAL L T—80CITRE Ui, BELEMIERER, RECHEL, Bt

. SDS thMsk (WHEAT L HID ATHE) Tk DEEHN- BIEL, —WHEE 3P4

&L, /flx/ju/}*Iuiéﬁﬁﬁﬁﬁﬁ%{h%ﬁﬁ'ﬁ'@ﬁkﬂbio: .
G :

lPKﬁﬁﬁﬂﬁﬁmﬁﬁﬂn/Fﬁ @%&4ﬂwee@rﬂben mﬂra'

COIREER L,

2, B ENEER Y Fik, PrPres L%‘”ﬁc‘: ﬁbi’bé 25K0a Ay FRE-IBD
HTROHLN, RIESTFETF /ALY MEBTTIREEAY, .
8. %ﬁ?ﬁ%ﬁ"ﬂi PrPres. EEB%%M%‘FEEA/ Fiii‘ﬂ&) Bﬂ’bl‘&?b*o?“_o

5

ity PrPres & Bbh 34 Fii. J@ﬁ‘éﬁi’%ﬁ%—%ﬁ‘?‘éﬂ)fﬁﬁt'( %ﬁc‘: IR

KRR SR TIT EEbhis, ok, [ PrPres DB HII—FEH 25 H
- AR (4B~8E?) THHRETHY, KEICITRH R, 2D k?ﬁﬁéﬁ’bﬁ_o =
it #6085 (JpndInfect.Dis., 58,78-82, 2005) 1= X5 PrPres ORI

- BEMRLEBLTRY, m¢Pﬁmsmmr§Lm%faorﬁa<xmﬁﬁ(ﬁm
) BEWHAZELTWAZ EFRRLTWS, ZOREND, PrPres v—h—k

U, SR~ R I TICRE SIUB 25 TR SR
e, | ,

Bt | |

RREATS D | BAKS MRS RBIER ST 5 — ORI A
ERGEBFT - BEHEMRC L5 ER BRI & 5% O PK A - #
FECMBERIT LTV ESE L, 85 - TR A LET,

84

- -

~ JRC2008T-059

A s .
-“ I
o




Bl 21

EXS PRES BERsE

No. 25

ﬁ*eﬁﬂ%-%-%&%@%&

BER | B-BAEH | FEEREORS
- ' 2008. 9. 16 CEEYRL

— BB T AR TR L BRI L

ARE

Houston F, McCutcheon S,

P : e T oty &0 M= o 2 = 3 o |Goldmann W, Chong A, Foster J,
ARG IR R ) (A -+t | RRRE D QARKR o S, Gonzalez L, Jeffrey M, |
BRERARMER-LRT B #7) ( B AR-F524)

AR 5 42 (ﬁ%%) PR PRGN SRR 7 25) (B AT o) - Hunter N. Blood.’ 2008 Jul 22, HE

- BEHREAFRMER-LRT B3R (A ARFR+£i)

BEBRLER

wa@m%ﬁﬂ

O:?“J?i"/r"p:tt// BWTRILICID RO EETS

L UER R IAE (BSE) Db F o 2l gid SRR &wf“/7mzw~’vz7r(vcm)@tﬂﬁc_;b Wz ﬁ%fbﬁﬁﬁmhiéﬁlﬁﬁ

{EHBI A DT REMEA R AE N, MIREIR A FRE T DD E A O DEIEERLLNET b Lo, AT« 12, BSES
LB RB AR AC— BRI IVEE T LY P BOTRUETH T — 2285 L, ﬁiﬁ%fﬁ&ﬁhﬂ"éé’s % RER
ORI PR EICE WL {GER (BSE36Y, AZLAL—43%) Z7RL T3, M iz LWBSERY L =2 ey o
0 (3/8) ik, RBORERERER T2 BmTEMAEFLE, XRSBOEEBIL, HEBRIYDO0WEE L LY UhbERR
NS HE LR, COGEROES, BIUERERE TR TSRy COBRESHEHIE B THHI )b, M
ORBIAEA D&, BRUN(EAIR) Bl LB ENITERE TR L REND, MEERIC LD, ik LJ:Z.S}:]*C@
vCIDEIBDOREIZEL T, vy y@ﬁmmﬁﬁtc%ww&éhb&: RSNz,

EREOTERRKR- |

FOhSEERE

BELEQER ' T ZRONE

}:‘y*/“%ﬁﬁwtzﬁ;fé%%:xwt BSE}L36%. A7 A —It |S#%b5| &, 7)2‘./%%;%5?‘6%?7‘;7‘:%0%&01%#&@1&%h.?é‘
43%E TR ISR AR 2R, TSEMRIMIZLIZ |92,

BRENZEET RIS, MEEANIC LA TCOVCIDERHORE
BRI T, B /zuﬁﬁﬁf:%—fzv—c%é_arbiiﬂéhta@#ﬁi
T#HD, .

R IR BRR AR B 7R

HE AR R IR M BRI iR T B 7R )
PR AR ER-LRT B #& ]

B SRR IMER-LRI Effﬁ‘f‘J

m«%ﬁ%% R,
A, RS ORG
vCIDEDIRIBDOVARY

&

MAAPDA /A i1 N



JRC2008T-057

From www.bloodjounal.org at Central Blood Institute ¢/o Japanese Red Cross Society on October 16, 2008. For
personal use only.

Prepublished online Jul 22 2008;
doi:10. 1182/blood-2008—04 152520

Prion diseases are efficiently transmitted by blood transfusion in sheep

Fiona Houston Sandra McCutcheon, Wilfred Go[dmann Angela Chong, James Foster, Silvia Siso,
Lorenzo Gonzalez Martin Jeffrey and Nora Hunter

-

Information about reproducing this article in parts or in its entirety may be found online at:
hitp:lfoloodjocurnal, hematologyllbrary org/miscirights.dti#repub_ requests

Information about ordsring reprints may be found online at: )
http:libloodjournal.hematologylibrary.orglmisclrights.dtl#reprints

Information about subscrlptsons and ASH membership may be found online at:
http.!.'bloodjoumal hematofogyllbrary org/subscriptionslindex.dfl

Blood (print ISSN 0006-4971, orihhe 1SSN 1528-0020),is published semimonthly

t[)){: the American Society of Hematoiogy. 1900 M St, NW, Suite 200, Washington
20036,

Copynght 2007 by The Amencan Society of Hematology; al] rights reserved

86

o
Noas”




B'°°ﬂ£§[ﬁ€&%‘.€8££ﬁﬁ%€§ ereeublished apline Auly 22, 2008: DO J0.1182/bl00d-20084:1 52520

personal use only.

Prion diseases are efficiently transmitted by bleod transfusion in sheep.
Running title: Trénsmission of sheep TSEs by bloed transfiision

Fiona Houston"4, Sandra McCutcheon', Wilfred Goldmann?, Angela Chorrlg,z, James
Foster’, Silvia Sisé®, Lorenzo Gonzalez’, Martin Jeffrey’, and Nora Hunte

"University of Edinburgh, Roslin Institute, Neuropathogenesis Division, "Compton,
Newbury, Betkshire, RG20 7NN, *West Mains Road, Edinburgh, EH9 3JF;
*Veterinary Laboratorics Agency, Lasswade Laboratory, Pentlands Science Park,
Bush Loan, Penicuik, Midlothian, EH26 0PZ

*Corresponding anthor. Current address: Division of Animal Production & Public
Health; Faculty of Veterinary Medicine, University of Glasgow, Bearsden Road,
Glasgow, G61 1QH. E-mail: fhouston@vet.gla.ac.uk Tel: 0141 330 6942 Fax: 0141
942 7218, ' :

Copyright © 2008 American Society of Hematology

87



From www.bloodjournal.org at Cenlral Biood tnstitute c/o Japanese Red Cross Soc1ety on October 16, 2008, For

personal use only.

Abstract

The emergence of variant Creutzfeld-Jakob discase (vCID), following on from the
bovine spongiform encephalopathy (BSE) epidemic, led to concerns about the
potential risk of iatrogenic transmission of disease by blood transfusion and the
introduction of costly control measures to protect blood supplies. We previously
reported preliminary data demonstratirig the transmission of BSE and natural scrapie
by blood transfusion in sheep. The final results of this experiment, reported here, give
. unexpectedly high transmission rates by transfusion of 36% for BSE and 43% for
scrapie. A proportion of BSE-infected tranfusion recipients (3/8) survived forup to 7
years without showing clinical signs of disease. The majority of transmissions
resulted from blood collected from donors at >50% of the estimated incubation
period. The high transmission rates and relatively short and consistent incubation
periods in clinically positive recipients suggest that infectivity titres in blood were
substantial and/or that blood transfusion is an efficient method of transmission. This
- experiment has established the value of using sheep as a model for studymg
transmission of vCJD by blood products in humans,

Intreduction

Transmissible spongiform encephalopathies (TSEs) are neurodegenerative diseases,
which include Creutzfeld-Jakob disease (CID) in man, scrapie in sheep and bovine
spongiform encephalopathy (BSE) in cattle. A new variant of CID (termed vCID)
was recognised in the United ngdom in the mid-1990s, apparently as a result of
transmission of BSE to humans To date, there have been 166 cases of vCID
recorded in the UK, as well as several cases in other countries. Human TSEs are
characterised by long-asymptomatic incubation periods (usually several years), and
there is no reliable test for detecting infection before the onset of clinical disease. It is
not known how many people in the UK harbour vCJID, although estimates based on
screening of tonsil and appendix samples suggest there could be up to 4000%. These
infected individuals pose a risk of human-to-human transmission via biood
transfuston or contaminated surgical instruments.

In patients with vCJD there is widespread replication of the infectious agent and
deposition of PrP*° (disease-associated form of prion protein) in lymphoréticular
tissues such as the tonsil, spleen and lym 3ph nodes, in contrast to sCJD, where
lymphoreticular invelvement is minimal’. The fact that lymphocytes contmually
recirculate between blood and lymphoreticular tissues strongly suggests that the blood
of vCJD patients is likely to be infectious. Data from rodent TSE models had shown
that the highest levels of infectivity in blood were associated with leukocytes and, to a
lesser extent, plasma®. As a result, costly control measures such as leucodepletion

. (filtration of blood and blood products to remove leukocytes) and importation of
plasma were introduced to protect UK blood supplies, despite the limited data that
were then available to judge the size of the risk and the efficacy of the control
measures. , :

- The potential for using sheep as a model for studying the risks of vCID transmission -
by blood transfusion was highlighted by the similarity between the distribution of
infectivity and PeP* in sheep infected with TSEs and humans infected with vCID*.
One factor limiting the successful transmission of TSEs by blood in rodent models
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was the smail volumes of blood that could be injected. In contrast, the relative
similarity in size of sheep and humans means that volumes of blood comparable to
those used in human transfusion practice can be collected from and transfused into
sheep. Using this mode), we previously reported preliminary results showing that both
BSE and natural scrapie could be transmitted between sheep by blood transfusion®’.
Although scrapie is not thought to be transmissible to humans, it was included as a
representative of infection acquired under field conditions, which may give different
results to those obtained from experimentally infected animals. Our blood transfusion
experiment in sheep is complete afier nine years, and this paper presents the full data
from the study. The overall transmission rates for both scrapic and BSE are’
surprisingly high when factors such as the stage of infection and genetic background
are taken into dccount, suggesting that blood transfusion represents an efficient route -
of transmission.

Matierials and Methods
Donor and recipient sﬁeep

. The animal work was reviewed and approved by internal Ethical Review procedures’
at the Institute for Animal Health, UK, and carried out under the authority of Homc
Office Proj ect Licences.

PP gcnotypes of all sheep were confirmed by sequencing the coding regmn of the
PrP gene'”, and are‘ represented by single letter amino acid code for codons 136, 154
and 171, whxch have been linked to scrapie susceptlbzhty {e.g. ARQ represents
alanine, argmme and glutamme rcspectwcly at codons 136, 154. and 171)

All donor shecp were from thé Edmburgh NPU Cheviot flock, which has endemic’
natural scrapie. The recipient sheep (including scrapie negative control donors) were
Cheviots.derived from the DEFRA scrapie-free (DEFRA/SF) flock of New Zealand
origin, Transfusion recipients, positive and negative controls were housed in a
purpose—bullt isolation unit on a different site to the donors, with strict procedures in
place to minimise the risk of cross-contamination between groups, as described’. The
sheep were scored at weekly intervais for clinical signs of TSEs, and killed when they
reached humane end points agreed with the Home Office. For experimentally
inoculated animals (BSE doners, positive controls and transfusion recipients), the
incubation period (IP) in clinically positive sheep was defined as the period between
the date of inoculation and the date of death. For scrapie-exposed donors, the IP in
clinically positive sheep was defined as the age at death (i.. they were assumed to
have become infected 1mmedxately after birth). :

Blood collection and transfusmn

"Procedures-for blood collectlonftransﬁjsmn were'as previously described’. Bneﬂy,
venous blood (450-500m] = 1 unit) was collectéd into sterile collection bags (NBPI-
Fresenius, Emmer-Compascuum, NL) containing citrate phosphate dextrose adenine
solution as anticoagulant. From donors that were about to be euthanased, 2 units were
collected just before post-mortem, while from donors that were to be left alive, .
separate collections of T unit were made at least 28 days apart. However, for practical
reasons it was not always possible to collect 2 units of blood from every donor sheep.

89



From WWwW. bloodjoumal.org at Central Blood Institute c/fo Japanese Red Cross Society on October 16, 2008. For
personal use only.

In most cases where 2 units of blood were obtained, one was transfused as whole
blood (without leucodepletion) and the other was used to prepare a buffy coat
fraction.

BSE bload transfusions

Fifteen sheep experimentally inoculated either orally (14) or intracerebrally (1) with
Sg'or 0.05g respectively of BSE-infected cattle brain homogenate were used as blood
donors. The donor PrP genotypés were ARQ/ARQ (n=3), ARQ/AHQ (n=15) or
AHQ/AHQ (n=7), which are resistant to natural scrapie in the NPU flock, but
produce the shortest IPs after inoculation with BSE. Two sheep previously repotted as
donors® were excluded from the study (along with their recipients) when re-
genotyping showed them to be ARQ/ARR and VRQ/AHQ respectively, genotypes
“which result in relative resistance to oral infection with BSE.

Eleven donor sheep provided blood for transfusion at the preclinical stage of 7
infection. Eight of these were culled at the time of donation as part of a separate time
course pathogenesis experiment. The remaining three pre-clinical donors went on to
develop clinical signs of BSE, with respective IPs of 629, 761 and 2131 days post
infection. Four sheep were used as blood donors once they had developed clinical
signs-of BSE at 561-671 days post infection. PP deposits in brain and/er in
peripheral tissues were confirmed. in all clinically affected donors by
1mmunohlstochetmstty (IHC). In two donors culled at the pre-clinical stage, sparse

_ PrP* deposits were found in only one tissue in each sheep: Peyer’s patch (58x81} and
dorsal root ganglion (60x49). However, a negative result was obtained when the same

 tissues were immunostained in another laboratory. There were 15 ARQIARQ
recipients of whole blood and 7 ARQ/ARQ recipients of buffy coat from BSE-
infected donors, Figure 1 gives a summary of the expsnmental design, wh1lc details

" of the donor and recipient sheep are in Table 1. :

Scrapie hlood transfusions

The donors for this experiment were ten VRQ/VRQ and one VRQ/ARQ Cheviot
sheep from the Bdinburgh NPU flock, where sheep.of these genotypes show a disease

. incidence approaching 100%. Epidemiological and- pathologlcal ewdence suggests
that infection occurs around the time of birth. Blood collections were made from

_ animals in 3 different age groups (200-250 days, 450-500 days, 700-850 days) to
represent donors at different pre-clinical stages of disease, as well as from-one clinical

_case.'Seven donors were culled after developing clinical signs of scrapie at ages

ranging from 1081 to 1556 days, and were confirmed posmve by histopathology and
IHC. Two donots were culled before the onset of clinical signs at 1197 and 1350 days
of age respectively, but PrP> was detected in their tissues by IHC. Two donors died
prematurely at 349 and 974 days of age: one.was IHC negative, in the other, the
tissues were too decomposed to allow analysis. There. were 21 recipients (all
VRQ/VRQ PP genotype) of blood from scrapie-exposed donors; eleven were
transfused with buffy coat and ten with whole blood. See Figure 1 fora summary of
the experimental design, and Table 2 for details of donor and recipient sheep.

Positive and negative controls ' .
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Seven ARQ/AHQ and three ARQ/ARQ sheep were infected intravenously with 0.2g
of the same BSE-infected cattle brain homogenate as given orally to the blood donors,
and served as positive controls. No positive controls were used in the scrapie
transfusion experiment. As negative controls for the BSE transfusion experiment, 12
ARQ/ARQ recipients were given transfusions of whole blood (6) or buffy coat (6)
from 7 uninfected donors (6 ARQ/AHQ, 1 ARQ/ARR), Two recipients died at 633
days and 1181 days post transfusion respectively, and the remaining 10 recipients
were culled between 2462 and 2586 days post transfusion. As negative controls for
the scrapie experiment, 16 VRQ/VRQ sheep received either whole blood (8) or buffy
coat (8) collected from 8 uninfected VRQ/VRQ donors. There were two intercurrent
deaths at 397 days and 464 days post transfusion, and the other 14 animals were
culled between 2052 and 2409 days post transfusion, None of the riegative controls
for the BSE or scrap1e expcnments showed clinical signs of TSEs and all were IHC
negatm: for PrP

PrPS"_ detection by immunohistochemistry (THC)

Tissue samples from the brain, spleen, meseénteric lymph node and palatine tonsil of
the sheep-under study were fixed in formaldehyde and processed according to

standard procedures. Sections were immunolabelied for PrPS° detection by THC with
prlmary antibody R145, which recognizes the 222-226 aminc acid sequence of ovine

. PrP", as described prevaously“‘ 13

Results -
1) BSE transfusmn experlment

A total of five transfusxon rcc:plcnts showed c]m1cal sngns of TSEs, and were
confirmed positive by THC and/or Western blot (see Table 1 & Figuré 2). These
included two (F19 and D505) out of twelve sheep transfused with whole blood from
donors in the pre-clinical phase of mfectlon (at 45% and 50% of estimated IP, -
respectively), ds rcpmted previously®®, Two out of three recipients of whole blood
and one out of two recipients of buffy coat from donors clinically affected by BSE
developed clinical BSE. The IPs in the five clinically positive recipient sheep ranged
from 531 to 610 days post transfusion (mean + SD = 565 + 35 days), and there was no
obvious dlfference in the IPs of those that recewed blood from pre-clinical or clinical
dcmors

One remplent (D452) of whole blood from a pre-chmcaﬁ donor died of unrelated *
causes at 1139 days post transfusion, but had PrP**-positive THC Iabel]mg iti brain and
other tissues. One of three recipients of whole blood (G92) and oné of two recipients
of buffy coat (G61) from clinical donors showed weak PrP> deposition in the brain
and lymphoid tissues after being culled at 2003 and 2497 days post transfusion
respectively, in the absence of clinical signs: Full sequencing of the PrP gene of these
sheep revealed that they carried an additional proline (P) to leucine (L) substitution at
codon 168™'%, which appears to be associated with the - prolonged survival of these
infecied shecp The polymorphism was also identified in two recipients of blood from
a pre-clinical BSE-challenged donor, neither of which showed evidence of infection.
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