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ANTIBODY MEDIATED CELL SPECIFIC RETARGETING OF 
ADENO-ASSOCIATED VIRUS VECTORS DISPLAYING 
IMMUNOGLOBULIN BINDING-DOMAINS 
M. U. Ried, A. Girod, H. B~nin~ M. HaUek (Oene Center Munich) 

Recombinant adenc~associated virus (rAAV) is a promi~qlng vector for 
gene therlpy. The transduction of hematopoietic ceils by rAAV is less 
efficient, probably resul~g ~om the low expression of specific AAV 
receptor¢ Therefore, we seek to develop rAAV vectors specifically 
targeting hematopoi¢tic cells. We developed an AAV vector with lisand 
insertion at rite 587 that could specifically infect AAV resistant Bl6F10 
cells (C~rod et al., NatMed 19995(9):1052). Here we report for the first 
time a new universally tarsetable-AAV2 capsid mutant that can be loaded 
with different ligands against specific cell surface receptors. We inserted 
the Z34C IgCv-bindin 8 domain fi'om Protein A into the 587 insertion 
domain of AAV2. Z34C binds to the Fc-part of antibodies which bind 
with their variable domains to specific cellular receptors. Less infectable 
Jm'kat (T-cell leukaemia), M-07e (acute me~ak~ryoblastic leukemia) and 
Mecl (chronic byn~pbatic leukaemia) cells could be targeted and 
transduced with antibodies against CD29 (13~-integrln), CDll7 (c-kit- 
receptor) and CXCR4. The infection was specifically antibody mediated 
and could be blocked by soluble IgG- and Protein A molecules Future 
improved lgG-targeting vectors should then be used as a fast screening 
system for the suitability of variable antibody domains for receptor 
bbdlnS, uptake and intracellular processing of the virus. These new 
universally targetable-AAV2 vectors open new avenues for the design of 
targeted AAV2 vectors, in particular for hematopoietic cells and the 
selective tranduction of specific target cells for gene therapy applications. 

Influence of different anticoagulants on rAAV2 infectivity 
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In recent publications it has been shown that recombh~mt adeno- 
associated virus type 2 (rAAV2) is a promising vector for gane therapy. 
Transduction with rAAV2 requires the binding of this virus to hepanm 
sulfate proteogiycan on the target cell surface. This interaction cam be 
blocked by the addition ofhepadm. Because anticoagulation with heparin 
is required for intravascolar gene transfer, we aimed to identify 
anticoagulants which have reduced inh~itory effects on rAAV2 
transduction. Heparin itself showed sJ-nifl¢4mt i n h ~ o n  ofrAAV2 
trlnsduction at therapeutic concentrations, whereas ininl~ition of rAAV2 
transduction by the low molecular weight (LMW) heparin tinzaparin and 
by the LaMW heparinoid dsnaparoid was sisnificandy lower. Kecombimmt 
hirudin did not interfere with rAAV2 transduction. In summary, these 
results demonstrate that in]n'bition ofrAAV2 transduction is a c]in~ca~ 
relevant problem and that recombinant hirudin n~ght be an alternative for 
heparm when vascular gene transfer with rAAV2 requires transient 
anticoagulation. Of the heparinoids, danaparoid has the least in]n'bitiory 
effect. 
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Genomic Targeting of Recombinant Adeno-Associated Virus 

N.A. HuttnerJ, M. Stark~, C~. PL~allk4, A. Glrodl, M. I ~  l, S. ~ ,  
C. Schcch2, R. Gackmbe~,  M. Hallek2, H. Burning j 

I ~  thnd 2Me~TJnitche Klinik IH, LMU MfineA~en, ~ Germany 
~V/ax-Planck-lmfitat far Biochemie, Martinmed, Germany 

"IGinilann Rech~ de~ tsar, TU MdTmchen, M~hen, Germany 

The human parvovims adono-associated virus type 2 (AAV2) has many 
features that makes it attractive as a vector for somatic gene therapy. One 
of the most promising features of AAV is its ability to integrate 
specifically into chromosome 19 (AAVS1). However, onmmunly used 
recombinant AAV vectors (rAAV) do not target AAVS1 due to the loss 
of  the viral rep gune. In first round of experiments we c~uld show that it 
is possible to regain targeted integration of rAAV by providing ROP 
in trans. The high integration frequency of 70% obtained for rAAV in this 
experiment was in the range of wild type viru~ This encouraged us to 
develop more convenimt methods to couple Rep to rAAV. 
For this propose we are going to link rep as a polylysine/DNA-complex 
via a biotin/.~q, lavic~ bridse to the eap~id of the viru~ Because the AAV 
capsid has a diameter of only 25 nm we had to construct smaller 
PLL/DNA-complexes than those described in the literature. We could 
show that PLL of a mean chain length of 47 lymne residues is able to 
condense the pla~rdd DNA to compact spherical particles of 
approximately 30 nm in diameter. In addition we could show that all three 
cupsid proteins are accessible for biotinyistion and that the biotinylated 
virus is still able to infect. These results ~ now be used to generate 
rAAV-PLlJrep-complexes which are able to target the integration of the 
transge~e to the AAV integration site. 
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REAL-TIME SINGLE MOLECULE IMAGING OF ADENO- 
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Hallek M. 
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Kecombhumt adeno-assoclated virus (rAAV) is a promising vector for 
gene therapy. However, its biology of infection is still not really 
understood. This led us to develop methods based un Sh~gle Molecule 
Detection technologies to study the receptor binding, uptake, mdosomal 
pro _ce~in~ and nuclear tran~ort of ~in~h CyS-labeled AAV particles in 
real time in l i v ~  cells. More than 1000 AAV trajectories were analyzed. 
Only in 5 %, entry of AAV into the cell was smm. In 32 %, AAV roads a 
membrane contact *-d disappeared in solution thereafier. 60 % of AAV 
partic~s did not show any interaction with the ceil After bindin 8 to the 
cell membrane, AAV entered the cell within 80 ms, On average, AAV 
needed !.2 s ~om the first contact to the cell membrane to the final entry. 
After 2 rain., AAV was observed in the cytoplasm. 15 rain later, AAV 
was detected in the nucleus ofbalfofthe infected ~ 102 trajectories of 
viral particles in the nucleus were analyzed. When arrived in the nucleus, 
AAV onderwent a directed motion along apparmtly pre-defined ways, 
su88esting that AAV moved along tubular structures within the cell 
nucleus. Taken together, this new technology allows the exact and real- 
time determination of virus move~em from the first membrane contact to 
the nucleus and shed some light on the poorly understood mechanisms 
and pathways of AAV infection and rAAV transduction. 


