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v’ Os vetores virais s30 uma

ferramenta promissora para a

em células.

genética para as células
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entrega eficaz de material genético

v’ Consideram a capacidade natural

de um virus de transmitir a carga
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Herpes virus (HSV)




Classificacao pelo Sistema de Replicacao viral
A classificacao de Baltimore

= A estratégia de replicacdo do genoma viral depende da natureza do mesmo.
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Adenoviridae
N ! -~
CPS
ADENOVIRUS
~90-100 nm

dsDNA
~8 kb - 36 kb

Dividing and non-
dividing cells

High
Non-integrating
Transient
BSL-2
High

In vivo

Parvoviridae

~25 nm
ssDNA

~4.7 kb

Dividing and non-
dividing cells

Moderate
Non-integrating
Transient or stable
BSL-1
Low

In vivo

Retroviridae

«'.,

- -
LA S

y-RETROVIRUS

~80-100 nm
ssRNA

10 kb
Dividing cells
Moderate

Integrating
Stable
BSL-2

Moderate-High

Ex vivo

Retroviridae

LENTIVIRUS

~80-100 nm
ssRNA

8 kb

Dividing and non-
dividing cells

Moderate

Integrating
Stable
BSL-2

Moderate-High

Ex vivo
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ADENOVIRUS

v" DNA, 26 a 45 kb, flanqueado por ITR (inverted

terminal repeats)

v" DNA encapsulado em um icosaédrico ndo envelopado

v’ Capsideo (tamanho de 90 nm de didmetro).

v' Mais usado é o Ad5

v' Permanece epissomal
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ADENOVIRUS

SIZE ~90-100 nm
GENOME dsDNA
PACKAGING
CAPACITY ~8 kb - 36 kb
TRANSDUCTION Dividing and non-
dividing cells
TRANSDUCTION Hiah
EFFICIENCY g
INTEGRATION Non-integrating
EXPRESSION Transient
BIOSAFETY LEVEL BSL-2
IMMUNOGENICITY High
GENE THERAPY In vi
STRATEGY Ve
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ADENOVIRUS

Vantagens

v' Empacota cerca de 30 kb
v’ Epissomal.

v’ Dividing and non dividing cells

Uso
v’ Vacinas y -
:- A )]
iz i OXFORD
——

AstréZeneca

Desvantagens

v’ Alta resposta imune do
hospedeiro contra o capsideo,
resultando em toxicidade e
morte das células transduzidas

v’ Estratégia para diminuir
resposta imune: uso com PEG,
polietileno glicol e

Imunossupressores
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Current development in adenoviral
vectors for cancer immunotherapy

Greyson Willis Grossman Biegert,'** Amanda Rosewell Shaw,'** and Masataka Suzuki'*

‘Department of Medicine, Section of Hematology' Oncology, Baylor College of Medicine, Houston, TX, USA; *Center for Cell and Gene Therapy, Baylor College of
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Figure 2 Current OAd mechanisms of immunostimulaton

&) Omcoly=ia B the primany method of aciion of Odds. Whan he tumor call is haed,
viza apoptoale or immunoganic cell death, celular contents including tumor-a3:30-
dated anfgens (TAAz) and wiral paricies ae releassd in the intraceluler apacs,
which ae fien Bsken up by antipen-presenting celis (AFCE). APCa fhen present
fiese antigans (DAMPa, PAMIPa, and TAAS) to eflector cella, which are than directad
0 &ct against the remaining tumor cdla. (B OAds that encode cytokdne tranagenss
anbance efflecior cdl funciion, promote an iImmunogenic; Lmor microsnvirommenit, -’

H-' l '-pD.L"

D

TCRAC )

andimprove effector call parsistence. (O Owds encoding bispecific T call emgager compies a4
{BITE moleaulss enhancs tumor targeting by andogencus and adoptively trams-

fared T cells when umar calla lack the specific antigen required to acivate T sl }_ -
fumction via e T call recaptor (TCR). (D) immune dheckpoint biockads antibodiea A
genamtad by ammed OAds counteract T call hypolunction and exhaustion {gray Ant-PO-LN

T cell) by aternically hindedng fhe binding of immune chedqpaoint receptons and their ¥
igands auch aa PD-1/F0-L1.
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AAV

Parvovirus ndo patogénico/ helper-Ad dependent
virus

Composto de uma fita simples de 4,7 kb

DNA encapsulado em um icosaédrico nao
envelopado

Capsideo (tamanho de 20 a 25 nm de diametro).
Adsorcao em acido sialico, galactose, ou heparan
sulfato e proteinas (AAV receptor- AAVR)

AAVS8 (figado); AAV1 e AAV5 em SNC (Asokan,
Schaffer, & Samulski, 2012
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SIZE
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PACKAGING
CAPACITY

TRANSDUCTION

TRANSDUCTION
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INTEGRATION
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~25 nm
ssDNA

~4.7 kb

Dividing and non-
dividing cells

Moderate
Non-integrating
Transient or stable
BSL-1
Low

In vivo
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AAV

v' O genoma viral é composto por trés genes: Rep, Cap e AAP, flanqueado por
terminal invertido repeticoes (ITRs) que funcionam como o virus origem de

replicacao e o sinal de empacotamento.

~4.7 kb

Capsid . R

* REP: genes que codificam \ ; l"i. o

proteinas ndo estruturais, | ?_ ;‘EL-E_D

relacionados a replicagéo oNn Ay
* Cap: genes que codificam " RepTs

proteinas estruturais o iagng ee—
» AAP: genes associados a o T

montagem (assembly visicapsid | vz T —

activating protein) - T —

Accessory |  AAP ——
proteins | MAAP |
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AAV

Desvantagens

Vantagens

. . v <
v' N3o patogénico ou citotdxico Empacota <5 kb

v" In vivo é pouco imunogénico Uso

v’ Epissomal persite por longos v’ Gene replacement in vivo (gene theraphy)

periodos em células que nao se v Knock in ou knoch down

dividem v Hemofilia, cegueira, neurobiologia e

/ . . . . . .
Low integration rate: baixa anatomia do SNC (Sizemore, Seeger-

tumorigenicidade {mutagénese) Armbruster, Hughes, & Parr-Brownlie,

2016)
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Review

Adeno-Associated Virus (AAV) Gene Delivery: Dissecting
Molecular Interactions upon Cell Entry

Edward E. Large, Mark A. Silveria, Grant M. Zane

, Onellah Weerakoon and Michael S. Chapman *

Table 1. Mative AAV structures,

Serotype Clade Resolution Year Tropism ! Tropism ? Tropism 3 Reference PDBid
AAV] A Xoray 254 2010 Muscle, CNS, heart E‘hlm"'“’f] ANy yidney, skin Ngetal [21] INGY
- ) Liver, kidney,
: . Skin, lung, kidney, . . -
AAN2 B X-ray 304 202 Liver, CIN5S muscle cervix, liver, bone mimm Xie at al. [22] 1LF3
g Skin, lung, kidney, ' 3
AANI C X-ray 264 2000 Muscle stern cells cervix, liver, | Skim Lerch et al [23] JEIC
AAV4 Unique  X-ray 32A 2006 Eye, CNS Bone Not detected G::ﬁi:;“? 2GAG
AAVS Unique  X-ray 354 2013 ONGS, lung eye Not detected Not detected G::ﬁi:;“? INTT
Muscle, CM5, heart,  Skin, lung, kidney, . . .
AAVA A K-ray 304 2011 lung ETvix, bone Shim Xie et al. [26] 86
AANT B Cryc-EM 3.0 A 1 Muscle, CMNS Mot detectad Mot detected Miekzschet al. [20] TLSO)
Liver, muscle,
AAVE E X-ray 16 A 207 pancreas, CNS Mot detectad Mot detected Mamet al. [Z7] 2040
AAND 3 X-ray 2.8 A 202 Broad distribution Mot detectad Mot detected Dhirnattia ot al. [28] X1
AANTh 39 . .

(AAV10-like) Cryo-EM 34 A 200 Muscle (AAN10) Mot tested Mot tested Mietzsch at al. [29] &VIT
AAVT] Cryo-EM 29 A 1 Unknowm Mot tested Mot ested Mietzsch et al. [20] TL&F
AANVI2 Cryo-EM 2.5 A 2021 Masal Mot tested Mot tested Mietzsch et al. [20] 7L5B
AANLE Cryo-EM 3.0 A A2 Mot showmn Mot tested Mot tested Mietzsch at al. [20] 7L&l

Liver, kidney,
AAVD CryoEM45A 2012 Mot shown Mot tested cervix, retina,  Lerch etal. [30] INQ
skin, hung
Liver, kidney,
AANVT] Cryo-EM 164 2020 Mot showmn Mot tested BTy D¢, retina, Xie et al. [31] 7EFE
skin, lung

1 Li and Samulski 2000 [32], Rewview: * Ellis et al. 2013 [33], Supplementary Table 52; * Grimm et al. 2008 [34], Supplementary Table 52
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a AAVR PKD1-5

Potential AAV Interactions
b AAV2 AAV2:PKD2

Figure 4 AAV2 and AAVS5 bind to distinct AAVR PKD domains. (a) AAVR domain structure from N-terminus (N) to C-
terminus (C): Signal Peptide (SP), Motif At the N-terminus with Eight Cysteines (MANEC), immunoglobulin-like Polycystic
Kidney Di (PKD) domains 1-5, TransMembrane (TM) helix and Cytoplasmic domain (Cyto). The region containing
potential AAV interactions is composed of PKD1-5. (b) Native AAV2 60-mer (left) and the AAV2PKD2 complex (right).
Virus models are colored by radial distance from the center of the virion. The PKD2 domain of AAVR is colored in gray.
(c) Virus model of native AAV5 virion (left) and the AAV5:PKD1 complex (right). Models are colored by radial distance from
the center of the virion. The PKD1 domain of AAVR is colored in gray. Structures in (b,c) were prepared using PyMOL [66].
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O AAV é a base de uma industria multibilionaria e centenas de ensaios clinicos
utilizaram sistemas de entrega de AAV

A biotecnologia de vectores virais € a principal escolha para plataformas de terapia
génica

Vectores do virus adeno-associado recombinante (rAAV) sao normalmente preferidos
devido a sua baixa toxicidade, a sua dependéncia de outros virus para a replicacao, ao
seu amplo tropismo e a capacidade de infectar tanto células em divisao como células
gue nao estao em divisao.

Existem atualmente dois tratamentos de substituicao genética por AAV disponiveis
para doencas genéticas autossdmicas recessivas: Luxturna (cegueira noturna) e

Zolgensma (atrofia muscular espinhal, AME).



O Luxturna rAAV baseia-se
no serotipo AAV2 (rAAV2) e

fornece uma copia funcional

AAV2 vector

do gene RPE65 (proteina 65

kDa especifica do epitélio

g ‘\\17"\
N TAC R TA A

7 9N 7P
L N .
o> > >

N 79N 7N 18
S

pigmentar da retina) no

epitélio pigmentar da retina

nas células epiteliais do
pigmento da retina de

doentes com distrofia da

retina RS 1.930.768,81



e Zolgensma utiliza o rAAV9 para
fornecer uma copia funcional do
gene humano SMN1 (survival of
motor neuron 1) em doentes com
atrofia muscular espinal (AME)
(causada por uma mutacao
autossOmica recessiva no gene de
sobrevivéncia sobrevivéncia do

neuronio motor 1 (SMN1).

22 apresentacdes com preco mdximo de RS 2.878.906,14
para cada uma das apresentacbes

ATROFIA MUSCULAR ESPINHAL

Conhecida comnm & uma doenga
rara, degenerativa e hereditaria que
interfere na producao de uma proteina
essencial para os neurdnios motores

Sintomas
Perda do controle muscular
Dificuldade de locomocao
Dificuldade de engolir
Dificuldade de respirar

Tratamento
A doenca ndo tem cura, mas ha dois remédios:

n O Spinraza interrompe a
evolucdo da patologia e

é oferecido pelo SUS
E O Zolgensma promete
neutralizar os efeitos da AME,
- mas nao é fornecido pelo 5US

Fonte: Ministério da Sadde

Arte: Agéncia Camara 2571002022
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RETROVIRUS

v ssRNA, 2 cépias de RNA +

v' Composto de uma fita simples de 4,7 kb

v" DNA encapsulado em um icosaédrico envelopado

v’ Capsideo e envolope (tamanho de 80 a 120 nm de didmetro).

v’ Lentivirus (non-dividing cells) HIV, gamma retrovirus (dividing cells) Moloney
Murine Leukenia Virus (MoMLV). Feline immunodeficiency virus (FIV), and

equine infectious anaemia virus (EIAV)

19



RETROVIRUS

SIZE

GENOME

PACKAGING
CAPACITY

TRANSDUCTION

TRANSDUCTION
EFFICIENCY

INTEGRATION

EXPRESSION

BIOSAFETY LEVEL

IMMUNOGENICITY

GEMNE THERAPY
STRATEGY

Q '

y-RETROVIRUS

~80-100 nm

ssRNA

10 kb

Dividing cells

Moderate

Integrating
Stable
BSL-2

Moderate-High

Ex vivo

LENTIVIRUS

~80-100 nm
ssRNA

8 kb

Dividing and non-
dividing cells

Moderate

Integrating
Stable
BSL-2

Moderate-High

Ex vivo
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RETROVIRUS

v' O genoma viral é composto

por trés genes: gag, pol e

env e genes acessorios
(tat, rev, vpr, vpu, nef, Retrovirus

_ 5 LTR l PBS 3LTR
and vif) flanqueados por PBS .

terminal longo invertido

repeticoes (LTRs)
v’ Transcriptase reversa faz Accessory genes

cDNA

21
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RETROVIRUS

Vantagens Desvantagens
v’ Empacota cerca de 9kb v’ Pode ser silenciado
v' Integra no genoma, long-term v" Integra no genoma, mutagénese

gene expression.
Uso

v’ Ex vivo delivery (gene theraphy)
v Doencas do sangue, SNC,
metabodlicas

v CARs terapia anti cancer (leucemia)



Retroviral vectors and transposons
for stable gene therapy: advances, current

challenges and perspectives

José Eduardo Vargas ', Leonardo Chicaybam ™', Renato Tetelbom Stein', Amilcar Tanuwri®,
Andrés Delgado-Cafiedo” and Martin H Bonaming®™

Usando uma célula
empacotadora

Sirmhke retrovital gonomo Cormplex retovienl gename
care anrpTaR -'\-HJHH- sorw BLDETHAL nlmlﬂm-!
i
P S— — mmlm-ﬁm
_ ' H [ [ =
FpEFE T e EEE
b c
AT TR s [ ]
i i
THS PO Vaoir
% | transgerse (TR |

'I'lrglll: call

Transfec¢do
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SIZE

GENOME

PACKAGING
CAPACITY

TRANSDUCTION

TRANSDUCTION
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INTEGRATION
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GENE THERAPY
STRATEGY

Adenoviridae
N ! -~
CPS
ADENOVIRUS
~90-100 nm

dsDNA
~8 kb - 36 kb

Dividing and non-
dividing cells

High
Non-integrating
Transient
BSL-2
High

In vivo

Parvoviridae

~25 nm
ssDNA

~4.7 kb

Dividing and non-
dividing cells

Moderate
Non-integrating
Transient or stable
BSL-1
Low

In vivo

Retroviridae

«'.,

- -
LA S

y-RETROVIRUS

~80-100 nm
ssRNA

10 kb
Dividing cells
Moderate

Integrating
Stable
BSL-2

Moderate-High

Ex vivo

Retroviridae

LENTIVIRUS

~80-100 nm
ssRNA

8 kb

Dividing and non-
dividing cells

Moderate

Integrating
Stable
BSL-2

Moderate-High

Ex vivo
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Helper-

MoMLY . . . Recombinant HSY
Vector - Lentiviral Adenoviral dependent : AAV
retroviral adenoviral HSV amplicon
Family Bewoviridas | Retrovindas | Adenovindae | Adenoviridae | Herpesviridae | Herpesviridae | Parvoviridas
Particle size (nm) 100 100 70-120 70-120 120-300 120-300 20-23
Cargo BMNA HMNA dsDNA dsDNA dsDNA dsDNA ssDNA
Pa“"““'{ﬂfa'm"f 78 79 8-10 Upto 36 30-50 Up to 150 48
Vector yield
{transducing units 1.00E+09 1.00E+09 1.00E+12 1.00E+12 1.00E+11 1.00E+08 1.00E+13
mil-1}
Chromosomal
integration? Yes Yes Mo Mo Mo Mo Mo
Oncolytic? Mo MNo Yesino Mo Yesino Mo MNo
Infects post-mitotic o o
cella? Mo Yes Yes Yes Yes Yes Yes
RSN Yes Yes No No No No No

activation?
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4@@ @
e - . ..
Non-viral delivery =2 ﬁ{%sﬁ /\ cells isolated from
system Jgggg}% patient .

Nanoparticles that can
potentially be used for HCC gene

therapy
f . - . )
o [ iz |
Viral delivery N’ T
systems \ N Modiﬂc?d cells inje.cted back
SRR into the patient
o« { e

Viruses currently being used for

26
HCC gene therapy Hepato Carcinoma Celular
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Ex-Vivo Gene Therapy - Cell-Based Delivery

1. Cellsare collected —— 2 patient's target cells
from blood or (e.g. stem cells or T cells) 3. A theraputic gene

bone marrow @ Q are isolated is packaged into a delivery
S vehicle (vector), such as

an engineered virus

4. \/ectoris introduced

5. Genetically modified cells to the patient's stem cells

are returned to the patient who may

require specific conditioning ) Boston Children Hospita



2
REPROGRAMMING

The T-cells are reprogrammed
by introducing a genetic
sequence through a lentiviral
vector so the T-cells produce
surface receptors (called CARs)

ﬁ

T-CELLS

LEUKAPHERESIS

Blood is drawn from a patient
and T-cells are separated out
in a process known as

'leukapheresis’ The rest of the
blood is returned to the body.

CAR T-Cell Cancer Therapy

(chimeric antigen receptor (CAR)-T cell therapy)

3 4

CAR

T-CELL CAR T-CELL EXPANSION
The CAR T-cells can now & .3 - The CAR T-cells are
recognise and attach to ‘* - - then ‘expanded’ in the
specific marker proteins on ‘* lab to create millions of

¢ 3
B ® ; : ; :
CANCER 'rhe ca.ncer. cell surfacg : * * . identical copies.
signalling its destruction ,* o

CELL

/"~ CONDITIONING

/ [
i Before the CAR T-cells are %
,
P reintroduced, the patient undergoes '
' conditioning chemotherapy. .
........................................... i
: ' i
: | g
Ll : .
Ll 3 ’
' 2 .
' e ’
' 3 ’
S ' P
{17 “‘ v
CAR-T CELLS
MONITORING ADMINISTRATION
After treatment, the CAR T-cells are infused
patient is monitored to back into the patient.
make sure any side effects 2 MALAGHAN
Sisierao INSTITUTE

appropriately.

'8




Como construir um vetor viral?

BOX 2. TRANSGENE EXPRESSION CASSETTES

‘F‘nly[ﬂ] Transgene : Bﬁ;}“ﬁgﬂ]

Promote

el

r

[,

Poly(A)

Pmrmt&r Transgene
SD SA
TN oo (D

¥

e 2V

ronsoens Y rrragene Q008
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Retrovirus Vectors

s |Rlus|" gag us__[R]us
Lentivirus Vectors
cPPT U3del
RSV/CMV |R| U5 gag H RRE lemter Transgene WPRE
AAV Vectors
ITR TR
l Pr-:rnﬂter Transgene PﬂW{A}I

Adenovirus Vectors
Standard Ad vector

Profa. Patricia C. B. Beltrdo Braga
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us

ITR
[w

Adenovirus genome carrying

deletion of different genes
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Vetores com a expressao controlada

Minimal promoter + 7 TetO

I

Transgene

|Pa|y[A}

Tet-responsive Tf

FPoly(A)

s,
Pmrrmtar)
¥

Tet-Off

Tet-On

(=) Dox

(+) Dox

(=) Dox
Poly(A)

(+) Dox
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v Os vetores virais sdo geneticamente modificados de modo que

seu capacidade de replicacao é prejudicada ou removida
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Hybrid
5-LTR

vit/vpr/vpu tat/rev/nef
9a9 pol env [ ] |sL7R
Matrix
Lipid membrane
Capsid
Envelope
Genome
Nucleocapsid
pol Enzymes
Jl Transgene of Interest 1| 3-LTR :‘;:::f;
+
pol =
Packaging

plasmids
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Envelope Vector
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Células empacotadoras

Gene of interest

No Psi signal
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Packaging

Células empacotadoras

Viral genome

Parental virus

Structural proteins

Viral vector

2 Inverted repeats

& Pathogenicity genes
[ Promoter

[ Transgene

[ Poly(4)

[C] Genes that encode

proteins requirad
for DNA replication

[0 Structural protein
genes

B Envelope gene from
an alternative serotype
or virus

Nature Reviews | Genetics
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2-3 days Transfection
1-2 days | Verify transient expression %5-
2 weeks Antibiotic selection

o aeaer

1-3 weeks Isolate single clones n.}!{ C i?%i:;;

E‘.d .’f: rtf

1-2 weeks Screen single clones

1 week Expand positive clones

2-3 days Make frozen stock
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Producao de virus
recombinantes em células
empacotadoras e posterior
infecgao na célula-alvo

O pol - mvese iasciotssniegass
T env- enveope
« Qag - capsid
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Harvesting de virus
recombinantes

sting and purification
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Harvesting de virus
recombinantes

Polyplex with
targeting ligand

Lysosomal
degradation

+
45

R

Cationic polymer  Anionic transgene

Endosomal
encapsulation

Profa. Patricia C. B. Beltrdo Braga
Depto de Microbiologia- ICB/USP

40



Profa. Patricia C. B. Beltrdo Braga
Depto de Microbiologia- ICB/USP

Gle
@@@@@

e | Fa
il "'-"tE-'
ok
. 1 Fip. V
7\ >
XV A
e o =

like PEG

Complexation of virus Virus Coating of virus with
with catlonic polymer d - !
like PEI @ @ hydrophilic polymer

Harvesting de virus
recombinantes

Conjugation of virus with

Conjugation of virus with polypeptide

magnetic nanoparticles

Do | e |
T NS /NS
ERIPOIAN

I e

AN Ty
PawalPawa
e e |

Virus encapsulated

into polymeric shell 1



Profa. Patricia C. B. Beltrdo Braga

A, Retroviral and Lentiviral Vectors Depto de Microbiologia- ICB/USP

= () =
SOTRS e T

D O - =T

i~ T
o SRRy, NE—
r o Ve vene
e rtegrasce : {9"‘.
Qe O Pactal wncaxing 3
B L L e

42




B B —_— Profa. Patricia C. B. Beltrao Braga
Recombinant adenoviral genome containing Depto de Microbiolggia- ICB/USP

Promoter, immunogen gene, polyA instead
of early viral proteins

Intramuscular
injection

Infection of cells (muscle) Class |

pression immunogen

+/— 24hours ‘ Degradation /\/ I

Direct presentation

\ Virus-induced activation of innate signals

Virus . No viral particles formed
recombinantes e Apoptotic/
. necrotic bodies
Vacinas g /
Activation of
innate response

(macrophages,
APCs)

» Antigen presentation and cross-priming
» Generation of immune response (CD8+, CD4+ and antibodies)
» Destruction of infected cell

Current Opinion in Immunology
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Recombinant Virus Plasmid Protein ‘ mMRNA Small Molecule miRNA

KLF4, SOX2, c-Myc, Nanog, Oct-3/4, LIN-28

Adult Fibroblast Cells

Vetores virais para

~ Reprogram Cells
reprogramacao de

células iPS Cells
Ideal Entry
......................................... POIntS for
(/>\ /5\} Transfection
B P
Cardiomyocytes

Adipocytes

Hematopoietic
Progenitor Cells

Pancreatlc R-Cells

Neural Cells




Vetores virais para
marcac¢ao de células

Tyvpes

* Green fluorescent protein
* Red fluorescent protein

* Yellow fluorescent protein
* pB-galactosidase

* B-lactamase

* Luciferase

* Chloramphenicol acetyl
transferase

A =4

Reporter

genes

Regulatory sequence to Reporter gene
be studied (e.g. encoding GFP or
(e.g. a gene’s promoter) luciferase)
I

Profa. Patricia C. B. Beltrdo Braga

* Invitro drug screening

* Intracellular drug screening

* High throughput screening

* Invivo parasite monitoring

* Whole animal/organimaging
* Invivo drug screening

* Vaccine efficacy testing

* Gene expression studies

* Protein co-localization studies

" DNA

mRNA

A reporter protein
Amount is easily measured
(e.g. GFP by fluorescence)
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Parkinson's disease ABN AADC | MNCTO0Z29736
Pompe disease AAV GAA L NCT00976352
Pompe disease AAV GAA | NCT02240407
Spinal muscular AAV SMN | NCT02122952

atrophy type 1

Dizease Vector Transgene Phase Trlal code
Ex vive
Alzheimer’s disease Retrovirus | NGF I Ls-0322
Metachromatic - .
leukodystrophy Lentivirus | ARSA I, Biffi et al_, 2013
Multiple sclerosis Retrovirus | MBP L Us-0851
Wiskott-Aldrich - _
syndrome Lentivirus | WASP | Aluti et al., 2013
X-linked - Cartier et al.,
adrenoleukodystrophy Lentivitus | ABCD1 L1 2009
In vive
AADC deficdency ARY AADC I, 1l MCT01.395641
N MCTO00877849,
Alzheimer’s disease AAN MNGF I, NCTO0876863
Batten disease ARN CLNZ I MCTO0151216
Batten diseass ARY CLN2 L, 1l MNCTO01414885
Canavan disease AAV ASPA | Loone ctal,
Giant axonal
neuropathy ARY GAN I MCT02362438
Glioblastoma Oncolyic | _ | NCT01491893
poliovirus
Glioblastoma i MCTO00805376,
multiforme (GEM), Sé‘:ﬁéfl'ﬁl NE NCTO01956734,
other gliomas NCT02197169
Glioblastoma
multiforme, other Retrovirus | CD 1, W Hgﬂ;ﬂﬂ:ﬁ-
gliomas
Glioblastoma, other Oncolytic
Glioblastoma, other Oncolytic | | NCTO0028158,
gliomas HSV MCTO0157703
Leber's hereditary
optic neuropathy ARY MT-MD4 I MCTO02161380
Metachromatic
leukodystrophy ARN ARSA 1, 1l MCT01801709
MPS 1A (Sanfilippo MNCTO1474343,
Disease Type A) ARV SGSH, SUMF1 1 1.1l NCT02053064
) ¥ MCTO00195143,
Parkinson’s disease AAN GAD I, NCT00643890
) - MCTO00252850,
Parkinson’s disease AAN MNTHM I, NCT00400634
) - o MCTO00G627588,
Parkinson’s disease Lentivirus | TH, AADC, CH1 | LI NCTO1856439
Parkinson’s disease AAN GDOMNF I NCTO1621581
Parkinson’s disease ARV AADC I, MNCT02418598

49



	Slide 1: Disciplina: BMM0586 - Virologia
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: ADENOVIRUS
	Slide 8: ADENOVIRUS
	Slide 9
	Slide 10
	Slide 11: AAV
	Slide 12: AAV
	Slide 13: AAV
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: RETROVIRUS
	Slide 20
	Slide 21
	Slide 22: RETROVIRUS
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49

