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~—TeHorepanus —COBOKynHmHHOI/IHH(eHepﬁ

/ (OMOTEXHOJIOTUYECKUX) U MeIULIMHCKUX METO/IOB,
HaIlPaB/IEHHbIX HA BHECEHUE U3MEHEeHUM B TeHEeTUYeCKUU
anmnapaT COMAaTUYeCKUX KJIeTOK YeI0BeKa B Le/IsIX JIeYeHU S

3a00/IeBaHU.

* [lepBbie IONBITKU
reHOTepPaIuu —

1989
* [lepBast omoO6peHHast
MeTOA1KA

reHOoTeparnuu — 2004
* [lo-npexxaemy
SKCIIepUMEHTA/IbHas

00/1aCTh MEeIULIMHBI Ha
HA4Ya/IbHOMW CTaAHUU
Pa3BUTHS
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"~ TpuMeHeHne reHoTepanu

1. HacnencTtBeHHBIEe MOHOTE@HHBIE 3a00/1€BaHUS
2. Uadexmonnsie — BUY

3. OHKOJ/IOrHnYecKue

4. [Ipyruie mpuoOpeTeHHbIe 3a00/IeBAaHUS:

— PEBMAaTOUHBIU apPTPUT

— ceplIeYHO-COCYAHCThIe 3a00/IeBaHUSA

— HelpojereHepaTUBHbIe 3a00J/IeBaHUS
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~— T[lpouecc reHoTepanum

1. [l 11 medeHUsT BBIOUPaeTCs U
CUHTE3UPYeTCs
«TeparneBTUYeCKU» reH
(rmosie3Hast Harpyska) co
BCIIOMOTAaTe/IbHbIMU
nocaenoBarenbHocTsIMU IHK

2. IHK BcTaBnsieTcs B BeKTOP,
OCYILIECTBJ/ISIIOLINHA €€ ITePeHOoC

3. C nomousio BekTopa JHK
MepeHOCUTCS B KJIeTKHU
nanueHTa

4. B xneTke GyHKIIMOHUPYET
HMCIIPABJIEHHBIU BAPUAHT I'€Ha,
KOTOPBIN MepesaeTcs
JOYEepHUM KJIeTKaM IIpU
JeJIeHUU

BMPYCHbIE HOBLIM BMDYCHbIE
FeHbl  red  reHsl
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Buabl reHOT

* ComarnyecKasi reHOTepalus — Tepanus COMaTUYeCKUX KIeTOK
nmaryeHTa, MoABepriIuxcs 3aboneBaHuio. He mepenaercst mo
HaC/aeaCTBY.

o QeTanbHas (MpeHaTabHAsT) TeHOTepanus (in utero) Tepamus
10/a.

e [eHOTepamnus MOJIOBBIX KJIETOK (ramet) poautesneii. [lepempaercs
0 Hac/eACTBY. He nmpuMeHsieTcs y mogeu.

"




[logxoabl K reHOTEpanuu

® eX VIVO-KJIeTKU U3BJIEKAIOTCSI U3 OPraHrU3Ma,
MIOJBEPraloTCs JIEYEHUIO, A 3aT€M BO3BPALIAIOTCS B
OpPraHU3M

® in situ -BeKTOp co «3gopoBon» [IHK uHbenupyercs
JIOKaIbHO B 60/IbHBIE TKAHU

® in Vivo-BeKTOp co «3a0poBon» [IHK unbenupyercs B
KPOBOTOK



~— MwnuweHun ana reHoTepanuu

/

OJHIOTe U

MoskeT cekpeTHupoBaTh TeparieBTUYECKUI O€JTOK B
KpOBOTOK. [Iprmep: paKTOp CBepThIBAHUS TTPH
reMmoprTHM.

Ko)xHapIii anuTeumn

MO)XHO MCII0/1b30BaTh MaJIEHBKUU KYCOK KOXU [ JI51
BbIpPALIMBaHUsI OOIBIIOTO TPaHCIIaHTaTa. CriocobeH
CEeKPEeTUPOBATh TePANTIeBTUYECKUU OeJTOK.

MpIlIeyHast TKaHb

[Tpumep: neuenre muoguctpodus [lromeHHa

[leyeHb CrmocoOHOCTH K pereHepaniu. [Ipumep: neueHue
CeMEeUHOU I'uIepxojieCTEPUHEMUU.
Jlerkue [IpuMmep: 1eyeHre MyKOBUCLIYI03d a9PO30/1eM

HepBHas TKaHb

He nensitca. Ipumep: reHoTepanust pruOpPo6IaCTOB IS
CUHTE3a HEUPOTPAHCMUTTEPOB

Pakossle onmyxonu

OKO0J10 TTOJIOBUHBI TUTIOB MUIIIEHEH /IS TeHOTePATTNH
» Suicide gene therapy

* BakumHb1, 06/1eryaroniyie ysHaBaHUe

VUMMYHHOM CUCTEMOM




Brain
* growth factors
Alzheimer disease
Huntington disease
neurotransmitter imbalances
spinal cord injuries
« lgthal genes
glioma
« tyrosine hydroxylase
Parkinson disease

Agrosol Injection

Skin
* HLA-B7
melanoma

Lungs
*CFTR
cystic fibrosis
* alpha-1-antitrypsin

hereditary emphysema Naked DNA

Blood
* beta globin

Implanted retroviruses sickle cell disease

Liver
* LOL receptor
familial hypercholesterolemia

Endothelium (blood vessel lining)

» clotting factors
hemophilias
= insulin
diabetes mellitus
* growth hormones
pituitary dwarfism
Transplant Siie
* glucocerebrosidase
Gaucher disease
« adenosine deaminase (ADA)
severe combined immune
deficiency
fluscle
» dystrophin AV = adenovirus

AAV = adeno-associated virus
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~~ Tpobnembl reHoTepanmu

1. 3a4aCTyI0 HEPOAO/DKUTEIbHBIN 3dPeKT (13-3a
HecTabubHOCTU TepamneBTu4ueckoit /IHK, 6picTporo
Pa3MHO)KEHHUSI KJIETOK)

2. PMCK UIMMYHHOTrO OTBeTa

3. Bupychl MoryT BBI3BIBATh TOOOYHBIE 2P PEKTHI
(TOKCUYHOCTh, UMMYHHBIM OTBET, OHKOJIOTHsI,BO3BPAT K
[IATOT€HHOCTH)

4. IHK MoxeT niepeziaTbCs B IO/IOBBIE KJI€TKU

5. MynbTHUTreHHbIe 3a00/1eBaHM S



- TeHeTHMYecKne HacneacTBeHHbIe
3aboneBaHuA

1. [l lonureHHsbie — 3a pa3zBuTe OTBEYAET
OoJbIIIOE KOJTMYeCTBO TeHOB. HeBbicoKkas
IIeHEeTPAaHTHOCTh MyTalui (<<100%).

® — ceplleYHO-COCYAHCThIE
® — OHKOJIOTUYECKHUE

* — Tuabert

® — QJIKOTOJIN3M

* — mu3oPppeHus
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2.-MoHOreHHbIe — 32 pa3BUTHE

3a00/1eBaHUs OTBeYaeT OOUH
nedeKTHBIN reH. Beicokas
MeHeTHPAHOCTh MyTarui (10 100%).
M3BecTHO OoJiee 3,000 MOHOT€HHBIX
3a00/IeBaHUI — OCHOBHbBIX KaHIMIATOB
Ha JleYeHHe IPH ITOMOIITY TeHHOM
TeparuH.

— MYKOBHCIIH/IO3

— 00/1e3Hb XaHTUHI'TOHA

— 6oe3Hb Tes-Cakca

— CepIOBUAHOKJIETOYHAsI aHEMUS

— PeHUIKETOHYPHUS
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[logxon K ucnpasieHUo reHoB

* BcraBka HOpMaJIbHOM KOIIUY reHa B TEHOM B
HecreTUPpUIeCcKON IMTO3UITHNH

® 3aMeHa MYTAaHTHOT'O reHa Ha HOPMaJIbHbIV MPU
ITOMOIITY TOMOJIOTUYHOM PEeKOMOWHAIINH

* Pemapaliyisi mpy IMTOMOIIM CeIEKTUBHOM 0OpaTHOM
MYyTal U

® YcuieHue SKCIpeCcCruu reHa

o B]IOKI/IPOBKE[ IKCIIPpECCHH I'CHA



" MyKoBMCUMAO3

BosHMKaeT Npy HATMYUH 2
nedeKTHBIX KO TeHa Cystic
fibrosis transmembrane

conductance (CFTR).B Hopme
OCYUIECTBIISIET TPAHCIIOPT MOHOB
XJIOpA Yepe3 KJIEeTOYHYIO
mMeMOpaHy.Ec/u KjieTka He MOXXeT
BBIBOJIUTHh MOHBI XJIOPA, OHA
MIOT/IOLIAET BOY, YTOOBI CHU3UTHh WX
KOHIIEHTPAIINI0JTO MPUBOAUT K
00PAa30BAHMIO TUIOTHOM KJIEHKOM
CJTM3U B OPOHXAX, MOKeTyJOYHOMN
Xeje3e, KUIIIeYHUKe, a TAaK)Ke Ha
APYTUX CIU3UCTBIX. Best
CYLIECTBYIOIIAS TEPATTHS HOCUT
CUMITTOMAaTUYeCKUM XapaKTep.




"~ TeHOTEPONMA MYKOCMBLMA03A

 PacripyieHue B
IbIXaTe/IbHbIe yTU

CIeLMAIbHBIX BEKTOPOB C
«HOpManbHOU» JJHK

* TpebGyeTcst mocTosTHHOE
MpUMeHeHHe

* He noka3aHa
3P PeKTUBHOCTH




P Tea - Cak

Bei3biBaeTcs mytanueii reHa HEXA,
OTBETCTBEHHOTO 3a CUHTe3 pepMeHTa
reKco30aMUHHU/IA3bl A — dpepMeHTa,
MPUHUMAIOIIETO YYacThe B MeTaboIu3Me
raHIIMO3UA0B. B pesynbrare,
TAaHTTUO3U/Ibl HAKATIJIMBAIOTCS B
HEepPBHBIX KJIETKAX, HapylIas uX pabory.
Hacnenyercst mo ayrocomHo-
penecCUBHOMY THITY Hac/ieJOBaHUsI. JTO
3HAYHT, YTO BEPOSITHOCTH POXKAEHUS
O60MBHOTO peOEHKA CYILIeCTBYeT TOTBKO,
ecsi 00a POAUTE IS IB/ISTFOTCS
HOCHUTEIIMH MYTAaHTHOTO T€Ha, U
cocTtasisieT 25 %.
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[eHOTepanua Tea - Cakca

® /cnmonp3oBaHUe BHUPYCHOI'O BEKTOPAd, dAKTUBHU3dL W1

MHQEKIINU B KAUYeCTBe CPeiCTBa BBeZIeHUSI HOBOTO
reHeTUYeCKOTO MaTepHasia B KJIETKU, ObIJIO TIPEIOKEHO
B KaueCTBe TEXHUKU JIeYeHUsI TeHETHYeCKUX
3a00/1eBaHMH B 11e/10M. TpaHCIJITAHTAIIHS CTBOIOBBIX
remornostudeckux Kiaetok (TT'CK), Buz reHHoI Tepanuy,
IIPU KOTOPOM M CIIO/TB3YIOTCS KJIETKH, KOTOPbIE ellfe He
nrdPepeHIIMPOBAHBI U MOTYT ITPEBPALIATHCS B
crienrpuIecKre, COOTBETCTBYIOIIYE IO CTPYKTYpe U
PYHKIIMM KIeTKHU TaK)Ke He BbIsiBHIa 3QPEeKTUBHOCTH B
nedyeHud. Enie ouH 1Moaxo ] reHoTepany 3aK/TF09aeTCst
B IPUMEHEHWH CTBOJIOBBIX KJIETOK U3 MYTIOBUHHOM
KPOBH JIJISI TOTO, YTOOBI 3aMeHUTb e PeKTHBIN reH. XOTs
3TOT Toaxos 3pdeKTuBHbIN At 6ome3uu Kpabbe,
OJTHAKO HUKAKUX TTOJIOXKUTETHbHBIX pe3ynbTraToB mist BTC
He OBLJIO 3aPervuCTPHUPOBAHO.
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Molecular diagnosis: new prospects opened up by genomics and proteomics

Genomics Proteomics
Whiat indormation is stored iIna What pieces of stored information are being
bobomcal sy stem? expressed at a gven point in fme?

SNPs D5Ps

single nucleotide polymorphisms dis ease-specific proteins

Predisposion What proteins are present in "health” and what

resent in s 3
amall changes n a person’s DNA [SNPs = Singe OMneg are p in ‘dease

Muchkeotide Polymorphiams) can predict the onset of
dsease

Patient stratification

Howeflectively will a particulardrug be metabolised?
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»"Atool for genetic diagnostics:
the PCR

An one technique used for detecting DNA seg-ments is the
polymerase chain reaction, or PCR.

The PCR is used to make any desired number of

copies of specific DNA segments. This is also an important pre-
requisite for DNA analysis on the AmpliChip CYP 450. Since its

invention in 1982, the PCR has been a major factor in the rise of
biotechnology.Nogenetics laboratory could do without it, and
genome sequencing projects, of which there are many, would be
inconceivable without it. It has even revolutionised forensic
science with the introduction of genetic fingerprinting, which is
based on the PCR. In medical science the technique forms the
basis of nearly all genetic investigations:



The first pharnmacogenomic product:
AmpliChip CYPa4as O

The AneChep TYPAS0 test. whach was lBRunchhad i Eu-
rop e i 2004 was the fierst commmercedly avalkbhle phar-
Mmacoganoemes product. [(Pharmacogenconiecs descnbaes
hoew he effecs ofdrnugs depend on apatent™s genome )
The Ao hsp can cdisstngussh hatvween the mosSt BT or-
tant varmnamnts of o genes enwclived i the Dreakdoswn of
miaEy g s emnabiieryg doctors 1o descmens the noghtdos-
age of a dnag for a grven pateert even baefore the treat-
ment s started.




The PCR is also important in drug development. Every bio-
tech drug has to undergo several development phases in

which the PCR is required. To manufacture a therapeutic

protein, for example, it is first necessary to identify the cor-
responding gene in the human genome - an extremely
diffi-cult task without the PCR. The gene is then
transferred to a

special cell line, and this step too requires DNA ‘amplifica-
tion’ with the PCR to determine if the gene was successfully

inserted.



In most genetic testing the PCR is needed to make copies of a
patient’s DNA so that enough of it is available to be analysed

by other methods. In this way, patients can be tested for sus-
ceptibility to a certain hereditary disease, for example. Pre-
natal and preimplantation diagnostic tests also make use of

the same process. And finally, the PCR can be used to quick-
ly and accurately detect SNPs and other medically relevant

genetic variations. Molecular diagnostic tests at the DNA lev-

el will continue to rely on the PCR as an essential tool for
the

foreseeable future.



