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Modulation of Cell Adhesion and
“Motility in the Immune System

by Myoff

Sangwon V. Kim,* Wajahat Z. Mehal,™* Xuemei Dong,® Volkmar Heinrich,”{ Marc Pypaert,*®
fra Mellman,** Micah Dembo,” Mark $. Mooseker,*® Dianging Wu,*¢ Richard A. Flavelt™?s

Although class | myosins are known to play a wide range of roles, the physiological function of
long-tailed class | myasinsin vertebrates remains elusive. We demaonstrated that one of these
proteins, Myolf, is expressed predominantly in the mammalian immune system. Cells from Myo1f-
deficient mice exhibited abnormally increased adhesion and reduced motility, resulting from
augmented exocytosis of B2 integrin—containing granules. Also, the cortical actin that co-localizes
with Myolf was reduced in Myolf-deficient cells, In vivo, Myolf-deficient mice showed increased
susceptibility to infection by Listeria monocytogenes and an impaired neutrophil response. Thus,
Myolf directs immune cell motility and innate host defense against infection,

encode conventional class IT muscle and non-

muscle myosins, with 25 “vnconventional”
myosin genes encoding [1 other classes (7).
Natural mutations of wvarious myosin genes
result in an array of genetic disorders, including
cardiomyopathies, deafness, blindness, glomer-
ular nephritis, and neuropathies (2, 3). The class
I myosins are the largest group of uncon-
ventional myosing and are evelutionasily an-
cient, existing in a wide range of specics from
_yeast to vericbrates {/, 4). Mice and humans
have a total of eight class I myosin heavy-chain

In both mouse and human genomes, 16 genes
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genes, six of which encode short-tailed forms
(Myola, b, ¢, d, g, and h) and two of which
encode long-tailed (amocboid) forms (Myole
and £} (J). All class I myosing consist of an N-
terminal motor dormain, light-chain-binding 1Q
motifs, and a basic tail homology 1 (THI)
domain thought to affect interactions with
membranes {2). The long-tailed class ] myosins
have an additional proline-ich TH2 domain

and 3 TH3 domain comtaining a single Src’

homology 3 (SH3) domain (2).

The class T myosins in Dictyostelium and
yeast are involved in migration, phagocytosis,
endocytosis, and actin remodeling (3, §). Short-
tailed class I myosins in vertebrates are in-
volved in more specialized functions, such as

fransport of vesicles and organelles (8, 9), as
well as the structural maintenance of the en-
terocyte microvilli (10). However, the function
of long-tailed class 1 rayosins in vertebrates is
poorly characterized (7 1-74).

Myolf was first identified in our screen for
differentially expressed genes in subsets of
murine lymphocytes. In contrast to previous data
suggesting the widespread expression of Myolf
in tissues {(J5), our results, which we obtained
using specific probes, showed that Myelf is
selectively expressed in the spleen, mesenteric
Iymph nodes, thymus,.and ung (Fiz. 1A). By
comparison, specific detection of Myole showed
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a predominant expression pattern in the spleen
and mesenteric Iymph nodes and mederate
expression in the lung, small intestine, and
large intestine (Fig. 1B). Within the fymphoid
tissues, natural killer (NK) cells, macrophages,
and dendritic cells were found to express
considerable levels of both Myolf and Mycle;
neutrophils and B ceils showed selective expre—~
sion of Myolfand Myole, respectively (Fig, 1}
and D). ’
To determine the finction of Myolf i the
vertebrate imnmue system, we generated Myolf
gene—deficient mice. We focused on newtrophils
becanse Myolf was detected exclusively in neu-
trophils (Fig. 1, C and D). Immunoglobulic G
(TgG)y-mediated phagocytosis was similar be-
tween wild-type and knockout (KO} neutrophils
Fig. IE). To evaluale ihe degree of pathagen
killing that follows phagocytosis, we measured
the produciion of reactive oxygen species.
Again, no considerable difference was detected
between wild-type and KO neutrophils (Fig. 1F).
Thus, Myolf is dispensable for both the phago-
cytosis of bacteria and their destruction.
Integrin-mediated adhesion to the vascular
endothelium is crucial in the process of neu-
trophil migration to infected tissue, and the
dominant integrins involved in this process
belong to the B2 integrin (CD18) family (/6).
Myolf-deficient newwophils exhibited strong] ( ’
adhesion to integtin ligands, including the ir.
tercellular adhesion molecule—1 (ICAM-1}
(CD54) and fibronectin (Fig. 2, A and B). Ac-
tivation of ueutrophils by the proinflammatory
cytokine turnor necrosis factor—o did not com-
pensate for this difference, suggesting that in-

-—creased adhesion.did-not result from.changes.in—

the activation status of Myolf-deficient cells.
Experiments with a blocking antibody showed
that most-of the adhesion was mediated by B2 -
integrin (Fig. 2, A and B). In addition, Myolf
affected only integrin-mediated adhesion, not
integrin-independent adhesion to polylysine-
coated subsirate (Fig. 2C) (/7). Spreading of
Myolf-deficient neutrophils on ICAM-1 was
also increased as compared to that of wild-type
neutrophils (Fig. 2D). Increased spreading was
not due to a loss of corical tension (fig. 52),
which acts 1o maintain the round shape of the
cells (Fig. 2E). In contrast, myosin 1 double
nutants in Dictyostelium cxhibit abnomialitics
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o the whole blood and RCC flitrations, including losses in tubes afd
oss by transfer, of 2bout 20 g Hb. The CompeSafe Pr filtration cayses
additional loss compared to whole blood filtration of about 7 g/Hb,
The filtration over the CompoSafe Pr filter induced a slight incregse of
hemilysis (about 0.03% increase}, but this did not result in a moxf rapid
incredse during subsequent storage: after 42 days 0.26% hemolysis for
group { and 0.16% for group II were detected. For group I af day 42
1.3 % of the red cells were positive for AnnexinV {represefiting PS-
exXpos whereas for group II this was 0.9 % (comparable fo standard
leukodeplkted RCC in SAGM). The amount of ATP was preflicted to be
above 2.7\\nol/g Hb at day 35, with about [5 mM glucgfe remaining
at day 42,
Conclusion: Pespite the double filuration step in the fotal procedure
{one to leukorduce the whole blood and one to rempve prions from
RCC), the remaiking RCC met the European requiremenfts for Hb content.
The amount of {{b in the final RCC is similar to that in leukodepleted
RCC prepared frong whole blood after buffy coat depletion. The in vitro
quality after 42 diys was similar to those of stghidard leukodepleted
RCC, prepared from\whole blood after buffy coaf depletion.

P-091

DETECTION OF INFEQTIOUS PRION IN BLGOD BY PROTEIN
MISFOLDING CYCLIC AMPLIFICATION TEELHNDLOGY (PMCA)
E. Leon, C. Segarra, J. Cofte

Etablissement Frangais du\Sang, Montpelfer, France

Background: Since the pubNcation of fhree cases of probable trans-
mission to British pafients ¢f\the varight of Creutzfeldt-Jacol Disease
(vCID) by blood transfusion, X is likfly that infectious prion protein
{P1Psc) is present in human bloyd. Sfudics on rodent indicate that the
estimated sensitivity level of assayf needs to reach a minimum of 1
femtomaolar (0.1pg/ml or 101U/mI)Yn order to detect PrPsc in the blood
of patients in the pre-clinical plfage of the disease. No test actually
available docs reach this level Af detection and the development of
highly sensitive assay for deteftion Lf PrPsc in blood is essential to
evaluate secondary transmissipn of thk disease by blood transfusion.
Aim: We have chosen to amgplify the XPsc by saPMCA (serial auto-
maled Protein Misfolding Cfelic Amplifleation) prior to the detection
of very low levels of infecfious prion predeni in the blood.

Objective: to develop a sgfeening test for YyPsc in human blood com-
ponents. The first phase fonsists in the man\al reproduction and opti-
mization of the PMCAftechnology described by C. Soto on hamster
brain, in order io\adap the method on an autorgated sonicator (Misonix
5-3000), allowing thef detection of PrPsc in blogd.

Methods; PMCA allgws accelerated production of infectious prions by
successive incubatipn and senjcation steps. Durinkg incubation, aggre-
gates of PrPsc profeins are produced from low quaptity of PrPse. This
template initiategfiransconformation of the normal pgion protein (PrPc)
into PrPsc, Sonication of the aggregates leads to\numerous small
amplification ynils, each one allowing new conver\jons. Amplified
PrPsc_is then fietected by Wesiern Blof. .

P-032

BREMOVAL OF THE ENDOGENOUS TSE INFECTIVITY PRESENT IN

BLOOD USING PRDT TSE AFFINITY LIGANDS AND INTEGRATION
OF THE LIGANDS INTO THE MACOPHARMA P-CAPT(TM) FIETER
G. Rohwerd, L. Gregori?, P. Gurgel?, ). Lathrop3, P. Edwardson?,

B. Lambert?, R.G. Carbonell?, S.J.B. Buzrton5, D.J.H. Hammond?

! VA Maryland Health CAre System, Baltimore, United States of America
2 North Carolina, Raleigh, United States of America

¥ American Red Cross, Rockville, United Stutes of America

4 Baltimore Research and Fducation Foeundaf, Baltimore,

United States of America '

5 Prometic, London, United Kingdom

Background: To date, there have been three transfusion transmiited
cases of vCID among 19 recipients that are known to have received
blood from persons that later died of vCID and lived long enough
themselves to have developed detectable disease. This is a transmission
rate of ~15%. If any of the other 16 recipients were infected it will be
even higher fwww.cjd.ed. ac.uk/TMER}., A survey of surgically removed
tissues concluded that the number of incubating cases of vCID in the

UK was at least 4000 (Hilton et al. 2004, J. Pathol. 203:733-9). 7% of *

this group would an average be blood donors.

Aim: To develop ligands with strong affinity for the prion protein and
TSE infectivity and incorporate them into devices to remove TSE
infectivity from RBCs and other blood components to reduce the risk
of transmission of TSE infections from blood products.

Methods: Pathogen Removal and Diagnostics Techinologies, PRDT,
screened millions of compounds to obtain high affinity ligands that
strongly bind brain-derived prion protein and ISE infectivity in the
presence of whole blood, RBC or plasma. To test for removal of the
endogenous TSE infectivity that is present in blood, ~500 mls of blood
was collected in < 4 hours from scrapie infected hamsters, leukoreduced
by a commercial filter, and passed through the test resin, Aliquots of

whole blood, leukoreduced bleod and resin flow-throughs were titered.

by the limiting dilution method. A total of 5 mls of cach sample was
inoculated in 50 ol aliquots into 100 hamsters. The experiment was
terminated at 540 days when hamsters begin to die of natural causes
and the brain of every animal was checked for evidence of prion amyloid,
Resulis: The best resins reduced the titer of a brain-derived spike into
RBC of 10(7) ID/mi by over 4 log{10)ID(50), far exceeding the capacity
needed for the very low concentrations of infectivity associated with
blaod or RBC. To address the uncertainty about the relevance of brain-
derived spikes, the lead resin was also assessed for its ability lo remove
the infectivity endogenously present in blood. There were no infections
among the 100 hamsters inoculated with the resin treated blood. The
resin removed > 1.2 log{10HD of relevant TSE blood infectivity. This
resin has alse passed a broad range of hemocomparibility tests. It has
now been incorporated by MacoPharma into the P-Capt™ filter, a stand
alone device for remaving TSE infectivity from leukoreduced red blood
cells,

Summary: PRDT’s.lead resin adsorbs high concentrations. (10(7) ID50/ml)

Results: Afgfr optimizations, manual PMCA prior to\deiection by
Wesiern bigt permits to amplify by 3ilogi0 folds the inltal input of
PrPsc presgnt in hamster brain or in leukocytes. The saPMUA has then
been optgnized for high-efficiency amplification of PrPs§ The per-
formancts of the Misonix 5-3000 have been evaluaied oA hamster
brain yhich has confirmed the high throughput of the asgay. The
saPM@A method is reproducible and specific. Adaptation of tis tech-
nology for PrPsc detection in blood is in progress.
Contlusion: The saPMCA prior to detection by Western blot appeyis to
befa powerful approach for early diagnosis of prion diseases.\The
development of this technology as a non invasive screening testXor
PrPsc in human blood donation will allow to evaluate the potentil
spread of the prion by Mood transfusion.

Vor Sanguinis {2006} 91 [suppl. 3)
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of brain derived TSE infectivity with high efficiency (4 log(10)ID50}
cven in the presence of RBC, and removes the low concentrations (10
[D/ml} of endogenous infectivity that is present in levkoreduced blood
to the limit of detection (>1.2 log(10}ID). Tmplemented as the
Macopharma P-Capt{TM) filter i should significantly reduce the risk
of transmission of vCID by blood and blood products.

®ISBT 2006 Blackwell Publishing Ltd.
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