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Short-order Sindbis vector'targeting

Tom Wackham

Let's say you were interested in targeting a
therapeutic gene to a specific cell tvpe,
Wiouldn't it be nice if vou were able o alrmaply
order an antibody from VLT favarine ;_.J_l.j]u;.:_
mix the antibody with vour gene delivery
vector, and—uvadlal Target your vector to the
coret cell Until recently, that was only a
drgam 1o thase interested in receptor-tanget-
il wene delivery. However, that is just the
svabem reporbed in this ssoe by Meruedo and
colleaguwes', using a Sindhds viral vector.

They describe the design and produc-
fion of a Sindhbis virus vecior {tpmpr'iq.iﬂs a
chimeric E2 wviral envelope and @i G-
mized [gh binding domain of Staplylococ
crd gafeud protein A, The insertion of an
optimieed prodein A sequence inte the E2
envelope protein gene blocked binding of
the wirws b its mative high-affinity laminin
cellular receptor. The wirus was then x|'~|_-|_i|'-
ically targeted 1o different cellula PeCepibors
by mixing different FeCeplor-
specific Igh monoclonal ant-
bodies  with  the chimeric
Sindbds virus {see Fig. 1) The
authors demonstrated the ver-
satility of the system by target-
ing the virus to transduce cells 'J
expressing the cellular recep-

-l

entpenousty added targeting moieties.

For example, groups |r'|'i|'|H_ o tangel
retrovires have been hampered by the often
dramaitic reductions in transduction elfficien-
cy when new ligands are added to the retro
virus coat proteins. These redoctions in
efficiency may result from the interference of
the targeting ligamd with the normal eniry
mechanism ol retrovirus. In targeting aden-
ovirus,  transduction  efficiency  does  nag
appear o be severely affected by the targeting
msiety. However, ablation of native ade-
avirus receptor binding, as well as the case of
synthesizing EXDEENOLS |.|rter~|ihla| 0TS,
have been semewhat problematsc.

[he wse of bispecific molecules that hoth
newtrallae nathe receptor binding and redi-
rect virus binding o a targeted recepior has
bivemt suce=iul. However, production, piarifi-
cation, amd characterization of the hispecific
malecule, as well as the quantities of ||_‘|_,:;n||'|-|]x
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leukocyte antigen (HLA} via ;.Il.;
antibodies  directed  toward “udl” Anti-G0 =x" Antibody-
these malecules. Sindbis vaobor e targeied
Snciyis vestor

Targeted pgene therapy has
been pursued by a number of
academic amel indusrrial
research groups, An entire Cold
Etlf'il'lg. Harhor confermoe’ was
recently devated 1o vector targeting strategies
for therapeutic gene delivery. In general,
groups have attempted to target viral veciors
through the genetic incorporation of the tar-
peting moiety into the vines coar™ or by
covalenthy' moncovalently 'Ilnb.ing thi Larget-
ing maiety o the viral vecree™.

The principal problems encountered in
targeting gene delivery have been loss af the
viral vectors” ariginal transduction efficiency,
albdation of virus binding to its native FeCEp-
lor, and difficulties encountered in il'u.'ur|.'u.1-
rating targeting moietics o the virus ooat
amadfor in synihesizing amd characterizing
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Figure 1. Chimaric Sindbis vectors can be targeted to
cells “to arder” using monoclonal antibadies (Mabs)
against receplors of interest (S0 “X¥).

that are often required for chemical crosslink-
ing, are cumbersome obstacles po rapidly
assesalng Largeting strfegies.

The approach successfully wsed for
sindhbis virus largely avnids the difficulties
above. It is possible o target the veoor
using small amounis of unmodified, com-
mercially available antibodies by creating a
simghe, “null™ vexnor thar lacks native recep-
taer Binding and that is capable of binding
[gis antibodies, Using this vector, it now
abauld be pirssible to screen many recepiors
[or their usefulness in targeted Rene i lie-
ery without significant decresses in Lrans-
duction efficiency, the presence of native
receptar hinding, and the need for bispecit-
i EAFgening mnlelies,

[rewpite the ease and smplicity of the
Sindbis SYEIEMY, NUMErous BSSUes  refmain
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unresclved. The Sindbis system s rather *off-
the-beaten-path™  of comimaonly
empliyed in virns-mediased gene therapy,
F-I.Il:h A% .1|.‘||.'I'||'\"\.'i.|'lalh, .||,1|,'|1n-;|:.h|.\_i.r_|,l|j VLS.
retrovvirus, and lentivirus, As such, this vectar
systerm is pol withowt s recognized, and as-
vet-unrecogmaed. difficulties. In its current
foemm, the vector is known o casse apoptasts
amd cell death m transduced cells. Hiovwewer,
manipulations af the genome, as well as the
development of suitable packaging cell limes,
conaled avercome this Emitation,

Another current drawhack of the vector
15 that it is an |.'I'|l.'|.'|l\.|!1|.‘\.| FERA wiFus 10
which production of viable vectors requires
transfection of heper plasmids ino pack-
aging cells, There is also a significant, unex-
Haied reduction in viral titers on some of
the targeted cell lines. Fimally, Meruelo and
colleagues only report in vitro data using
their svstem, so the effectivencss of The svs-
tem in vive is wnclear. For example, o is
oot known whether the [pG—protein A
affinity is high enaugh 1o keep the antibod-
ies assockated with tse virus in viva, Also,
the presence of the Feo regions on the 1g0
may complicate targeting and  activaie
imrmune  <learance mechanisms  through
binding 1o Fo recepiors.

Begardless of these hurdles, the greates)
advantage of this vector targeting system is
its ense and simplicity, As a wsl, the system
will be quite useful in rapidly assesing dif
ferent tissue-specilic largeting stralegies to
be used in pene delivery, With further medi-
ficatsons ko the system, it should also be pos-
sible tv genetically incorporate  specific
targeting domains inte the viees, Soch tar-
geting domaing could Include portions of
recepror ligands, high afinity peptide-bind
ing mifs, or single chain antibodies. The
ristalis of such studies will not only be wseful
far those working with individual vector tar-
witing systems, but especially for thase inter-
ested in applying gene 1||r_g|,-|ir'||_g| tech |'||,|||;|lg|!.'
o the treatment of hisman disease,
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