
370 Ewelina Ziemlińska i współaut.

LITERATURA
Berns K. I., 1990. Parvovirus replication. Microbiol. 

Rev. 54, 316–329.
Burger C., Gorbatyuk O. S., Velardo M. J., Peden C. 

S., Williams P., Zolotukhin S., Reier P. J., Man-
del R. J., Muzyczka N., 2004. Recombinant AAV 
viral vectors pseudotyped with viral capsids 
from serotypes 1, 2, and 5 display differential 
efficiency and cell tropism after delivery to diffe-
rent regions of the central nervous system. Mol. 
Ther. 10, 302–317.

Büning H., Perablo L., Coutelle O., Quadt-Humme 
S., Hallek M., 2008. Recent developments in ade-
no-associated virus vector technology. J. Gene 
Med. 10, 717–733.

Christine C. W., Starr P. A., Larson P. S., Eeberling 
J. L., Jagust W. J., Hawkins R. A., Vanbrocklin 
H. F., Wright J. F., Bankiewicz K. S., Aminoff 
M. J., 2009. Safety and tolerability of putaminal 
AADC gene therapy for Parkinson disease. Neu-
rology 73, 1662–1669.

Deisseroth K., 2011. Optogenetics. Nat. Methods. 8, 
26–29.

Działo J., Deptuła W., 2010. Systematyka wirusów 
kręgowców — aktualne dane. Kosmos 59, 435–
449.

Ferrari F. K., Samulski T., Shenk T., Samulski R. J., 
1996. Second-strand synthesis is a rate-limi-
ting step for efficient transduction by recombi-
nant adeno-associated virus vectors. J. Virol. 70, 
3227–3234.

Foust K. D., Poirier A., Pacak C. A., Mandel R. J., 
Flotte T. R., 2008. Neonatal intraperitoneal or 
intravenous injections of recombinant adeno-
associated virus type 8 transduce dorsal root 
ganglia and lower motor neurons. Human Gene 
Ther. 19, 61–70.

Graham F. L., Smiley J., Russell W. C., Nairn R., 
1977. Characteristics of a human cell line trans-
formed by DNA from human adenovirus type 5. 
J. Gen. Virol. 36, 59–74.

Grimm D., Kern A., Rittner K., Kleinschmidt J. A., 
1998. Novel tools for production and purifica-
tion of recombinant adenoassociated virus vec-
tors. Human Gene Ther. 9, 2745–2760.

Hermonat P. L., Muzyczka N., 1984. Use of adeno-
associated virus as a mammalian DNA cloning 
vector: transduction of neomycin resistance into 
mammalian tissue culture cells. PNAS 81, 6466–
6470.

TAMED VIRUSES SERVE SCIENCE AND MEDICINE

Summary

Viruses may be used in science and medicine 
as efficient carriers and gene suppliers to various 
organs and tissues. They developed the ability to 
invade alien cells for self propagation with the 
use of the genome of the host. To use them with 
no risk, the scientists have to tame them. That 
is achieved by removal of the majority of their 
genes, including the genes responsible for replica-
tion. The modified viral particles are subjected to 
genetic modification of the viral capsid aimed to 
increase its infectivity and to target a virus to the 
specific cell. After introduction of the therapy-tar-
geted genes they become viral vectors. Not all vi-
ruses can be used as vectors; among those which 
are safe for humans and cause a long-term trans-

duction are adeno-associated viruses AAV, promis-
ing for human somatic gene therapy. Till now, ex-
perimental therapies carried out with AAV-based 
vectors have shown improvement of function fol-
lowing brain and spinal cord injuries in rats. Such 
vectors are currently used in clinical trials of Par-
kinson and Alzheimer diseases. In basic science, 
AAV vectors have been recently used to transduce 
neurons with opsins, receptor channel proteins 
sensitive to light and able to convert a photon 
light into an electrochemical signal. They become 
a promising tool in optogenetics, an emerging 
field in neuroscience which allows to investigate 
changes in function of neuronal circuits after 
light-induced or inhibited activity of a single cell.


