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Vectors Used in Gene Therapy Clinical Trials

Adenovirus 24.9% (n=367)
Retrovirus 21.7% (n=320)
Naked/Plasmid DNA 18.3% (n=270)
Vaccinia virus 8.2% (n=120)
Lipofection 7.1% (n=105)

Poxvirus 6.1% (n=90)
Adeno-associated virus 4.1% (n=60)
Herpes simplex virus 3.2% (n=47)
RNA transfer 1.4% (n=21)

Other categories 4.1% (n=60)
Unknown 3.3% (n=41)
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Retro (d.ng.L"
Viruses
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Vectors Based on RNA Viruses

Features Retroviral Lentivirval
Mfaxinu ™ TSkl 775 kb
Inzert sizse

Concentrations =108 =105
wiral particles /mil

Foute of gene Ex wrivo Ex /It wivo
delivery

Integration Nes Nes

Cruration of Shorter than Long
expression in vivo theorized

Stability Good Mot tested

Ease of Preparation Pilot scale up Mot known
scale up up to 20-50 liters

Immunological Ferwr Fewar

prolems

FPre-existing Unlikely Unlikealy, except
host imrmuanity in AIDS patients
Safety problems Insertional Insertional
mutagenesis? mutagenesis?

Maximum Insret Size
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530S Launsig b putua auﬁgl@ (Eiiuall
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Al Awiiif ga ol Guball puidll §9Sa ILIL
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wila Jua <) AlA DNA go ailal laldi oglinall (uall 203
ol ¢Sonll (goa (Safety Issues Gollul ¢ua (o JSuiw) yulw
ailapw Ohaly Glaal (138; Lo DNA JL dwlwa Gblioy Jaay
Ol ofoll (o tia gl dilbpud Clua (1l oncogens Jueds gi
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Stability

dsalyll dlagyiall Good

Pre-existing host immunity

.d=alyll Silwgall Unlikely
Aillg ik Gugyall 130 cuwal a3 pllaall gaddull §9<y Of 9o Loy aguaiall
T alf JAa il LA yreals agilig deliall dlas ayle chysii aillac] ic
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Vectors Based on DNA and on DNA Viruses

Features Adenoviruses Adeno- Herpesviruses  Vaccinia Naked DINA
associated viruses virus Lipid DNA
Maximum 75kb 4 5kb ~A0kb =25 kb Unlimited size
Insert size
Concentrations =010 =112 =108 107-10% No limitation
viral particles/m]
Route of gene Ex/In vive Ex/In vivo Ex vivo Ex/In vivo Ex/In vivo
delivery
Integration MNo Yes/MNo No No VEry poor
Duration of Short Long Eihoi't_/ Short Short
expression in vive Long in CNS?
Stability Good Good Unknown Good Very good
Ease of Preparation | Easy toscaleup Difficult to purify, Not vet tried Vaccine production Easy to scale up
scale up difficult to scale up facilities exist
Immunological Extensive Not known Not known Extensive None
problems
Pre-existing Yes Yes Yes Diminishing as No
host immunity unvaccinated
population grows

Safety [nflammatory Inflammatory Neurovirulence? [Disseminated vaccinia
response, toxicity response, toxicity  [nsertional in immunocompromised

mutagenesis hosts

.y1dla DNA (hheiw lowlhgiuul (1é @ila, aic ©
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pla-Naked DNA/Lipid DNA

(Ol &l an OIS Lade awajdlall I Gaall Jaas Maximum
2 cllay DNA ) il 22y DNA I Joda b ey | InSTEE Size
JgAally gaish oI gag (diad + yus
Ex/In Vivo Route of gene
delivery
Very poor Integration
None Stability
dads ygiSull Lays

(Iaa Iaa pag) Adeno-associated Viruses

B ygclill oy 2 p,\’af..ul 09 4.5 Kb jiua daan Maximum
S (bl Ly atun gulil) Jolsll fuiia oY Insret Size
Ex/In Vivo Route of gene
delivery
ilaag pall Ll (e ojras alaal Jule gag Yes/No Integration
“Inﬂammato;y response Stability
Toxicity daiia ygiSull Lajyd

(pag Ulgs) Adenoviruses

7.5 kb Maximum Insret
Size
Ex/In Vivo Route of gene
delivery
No Integration
Inflammatory response Stability
Toxicity dads yoiSull Lays
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Vaccina Virus

25 kb oo ):,_{/‘ Maximum
Insret Size
Ex/In Vivo Route of gene
delivery
No Integration
Dissemenated vaccine in Stability
immunocompromised hosts daiia ygiSall Laiys
Herpesviruses
il 8yuS Sl Gia OSas € 30 kb aean | Maximum Insret
Size
Ex Vivo Route of gene
delivery
No Integration
Neurovirulence Stability
Insretional mutagenesis
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Retroviral Vectors
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stem cell
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€ Nuclear
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LA agian Ja leja Cap Jig

Quguall caclAil &3)gpAll Oluall caidl LUAN Hi

o0 8pus alacl (e &0 gugpall gAA aic
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The Ideal Vector yuiall JsWl Olan

High concentration of virus allowing many cells to be infected .1
or transduced

Qo Lo aio Jila pSp gile Jgnallg opisi ooy Jugpd oladiwl
.Qio s dac pAnj
Sk aglac] @iy Of cang Baalgll Eulallg LA (e fua Jila sac @l g
-dagllaall dasiill hai s Gugyd (4
Ability to transduce dividing and non-dividing cells .2

pé LUAJG (alal LUA) douwmdiall LUAN Transduce guis gile §)adll
(&unsl LUAN) dowdioll

JALS g il @ladiuly LYAN J3h Gl cuyé DNA o] ga faiill 5S35

Ability to integrate into a site-specific location in the host .3
chromosome, or to be successfully maintained as stable
episome
£9jg0gys (ke lolai 3320 2890 (14 aldi alpoll Gl 203 (ke Gadll
gdg) cwl episome JSib (ke il 03 &l gl dduAc)l &ulAll
(@A) pludil ge Jj=oy awdig LUAD allhal A Olaawlbl a)livo

A transcriptional unit that can respond to manipulation of its .4
regulatory elements
uile 6)ald dlgdiall dixall transcriptional unit Jluiil 6309 Jasiiy
Silencerlig EnhancerJK) duwouAiill @pmlic (o ol &khiwll
.(promoterlig

Ability to target the desired type of cell .5
Bpe 93 agé pall LUAN cladiwl (e djaall

s I LA shacks Gugylall wgis Of yayisy jeclill gde aic
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LA of (jlin il ad o<y ¥ Limg) Sidliasll LMA Jie xaf LidA cuway ad (I @
ALilLig Sia Lpiall LMAL can iy a8 a3 Gagaya laag Liljglly Jilish dyial
) Mg yga paadl guaiu
Zasaill 9ot angill Lo Siluig puall aebui alaial @ladivl jSay Alsil] 022 Ul
SLuisd) Jalge ()9<is) chaaiuwall quuill ,£93 promoter pladiul gl wigliaall
93 Gugpshl axil ol i Jlillg dad bual gausill 3aia Promoterl 1ial
(dic ppsill @iy Gl HAT gas
wadd W<l 2uuil c93 Promoterd! ()9<u joclill 23e o :Lillial Liva) 13lg
aic a2y (o LajSlall Il Ligiaall Siluguall (3a ¢ i o ind

No components that elicit an immune response .6

Acliodl jlan di Ul 13§5 polic (e ajlgial pac

Examples of conventional Gene Therapy
ayaulanl ausnl aalleoll e aliol

Duchenne muscular dystrophy (DMD) (basll gubga Jia :Ugl

X-linked recessive disorder; 1/3500 boys worldwide
.1953Jl (30 1/3500 ojuuiil duwi X (nanlly @leio Ao
About 30% of cases represent new mutations
63332 60 w9y ol o %30

Absence of dystrophin, a cell membrane protein
(approximately 0.01 % of skeletal muscle protein).

JUOHD gy 9a9 LDystrophin guaguunall (16 yads auw
wldll (a9 adsiallg culoll OlAel (glall it (1é 1aa
S(asia)l ol olsgp (o 0.01% JXiiy)
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All muscles involved -
olhell s Jolw - )

Generalized weakness and muscle wasting affecting limb and -
trunk muscles first

uile P Ba=) jghiy giallg Wbl (16 lhe ey GAlell ay -

cldllg cludoll oliell )
Wheels at 12 y.o0. - |
12)1 yosy 132406 (Al Quny - )
Life threatening dysrhythmia or heart failure develops in about -« °
10 %.
ol (o %10 aie ld Jud cuuy - )
Death at 10th-20th after pulmonary problems -
&94) JSWiro iy &iw 10-20 gw aghiy pa=y 6lagl Jaai bileg -

ulbng loe anuig pila Gloe atui gu Aijldg
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OO 0BAD Wid 8ackng J5hwg yayya)) aling
A5)0))
lgio U5 DMD U £)gsl 6ac 3929 ) )0isa)) 065 1ad

i Axllegl 2 Al uuillg ikngll auwill Ju Gl Adlill 4ygnll ungi
Ladillhg ayeiuig Leuhll lald.a Gl LAl agei Cuyn

GT treated Non-treated

Riahg) byl &ala] (el @IS LUAI Galeiwl s Aall

MDX mice with premature stop codon in exon 23; no dystrophin
:laa yiiiag jgiSall Lol @3]43,! g dadulull 6)guall ga Slaydaull L“r" Ja)g ddaall oda
oo a;’.lnﬁ.n oyaln asnl i).;.'iS Al yuy ;o.‘f,!g Galigy U2 pau gLA.;)i.&J gd9ai ga :MDX mice
premature stop Llaic aiiig (23 (gl Taaaa’) dystrophin I (g ciligaus] aal
LLighasa dystrophin I (g (9<uwu dlasally & ailg¥ Gulu cadgi 9939< i codon
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Severe Combined Immunodoficiency (SCID) :Wwil

Adenosine Deaminase Deficiency ((ADA-SCID))
and X-linked SCID

SCID yay (o (gl Jlakay )9m i
AelRall Jlaks il aaule Gliayg | |

929 :Adenosine deaminase jlisal - Ojgiunl @yl G JB O yayal C..’a‘.-.n
3 dgilig il LA wibaall cllags (dgilullg &) dscliall LA goiil sy

(alaal) dulalrll deliall oo JSLia s Laa Lolali 8jalc of dausing ducgs
.cell mediated response dsglall dulaiudl gl dcliallg Humoral immunity

Adenosine deaminase
3839 acts as a hydrolase )¥9)3:8% Jne glycoprotein Sy%w (59
abignig )9waY) oo deamination ouoY) &) dulnc catalyzing
0G0
W9 «uclin)) LY WO Somatic recombination 2 ©La Ja 59D
of GWabiwn 2IBY Asl) LY 6 Gliy)) iy 63l 190 oo AL dilac
120 ANENA) ACGS 1gin U5 ACQiin AV
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claiillg Liladll

X walls dasiye laataag SCID I glgil (o agasll clilia

70 other causes Gamma-C Adenosine
(not monogenic) receptor 5IL-7 Deaminase
cytokine Deficiency ((ADA-

w0 i gag >CID))

Al cuw 70

sl 6aung G Aallig X (1anll ol o %25

wy i AR
(;.ga'gl .' m) : ol ps1 oS3l aie J1a §aln (e Al
sabil go gatus 63alg @A paya) Lo 20 pgugoySli
X g0 mutated ADA 2iiy

(e pabilas cllig (2l ellsll (e Ol ajall 1iay Ggubaall Jlakd
kg paie e IS jut §9< Lilial Jjall ia O<lg dinjaall Jalgall gran
Ol el

allell

é Successful gene therapy for T cells (ADA SCID) with retroviral MLV-ADA.
driaa dallre i< (Jiks 23 le Luipd i yopall 130 dalles Sya Jo¥ Cupal
2kl @i Eua (ex-vivo) ADA eapdl (aaa Jaae MLV &al) pugyd pladiuly
MLV- disall Jalall Gugally Laglac)) Livs Laialleag aall LT algall LA
(ADA
a2 (j4lg [hda Jah 19 aic dnaig darhw LA adgio LA aaa Gl
Laisgl Jah 19J1 ga Jlahi 7 sal ajghi algiw 3 6)ia
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|.n.u4i ddymall Gyghal ia dilgiu Susl duiuall dalleall wlial Siadilg LauSglll Sigaa I i
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I

I

LSluadl sl dayna le

éX-Linked SCID: successful gene therapy with HSCs modified ex. Vivo with MLV-
L-7 gene

7 GaSolyiidl s Gl O X imally dasipall dasill &allan Syl Las
0ia 2 pitns @l )9iSull) diyplall Guiizg Loy Jane MLV gal)y gugysd dawily
(dallzall

Cystic Fibrosis ¢Sl cadil (Apo WL

auai jol<ll &|g.|.l‘?g.nd.la

jgegeetive 3ylgsds 23] e 8)ald juc
gene

92 Laa dalall (e yol<ll

tdl (§98a Lan Blaaslyi )

cytoplasm 5 | -

dJala cladl gwlial
Chloride ions and water are trapped :
inside cell. L' I I: l

Defective CF channel protein does
not allow chloride ions to pass through.

Lumen of respiratory tract fills with (_JLDJQ

thick, sticky mucus.

&gl LUAN QjAj

e §)adll lada
|

bl pe Jalnll cpausqll Juoy! i

Courtesy Cystic Fibrosis Foundation

.claJl aalgiy cagw (ulilhg oISl 2o aalgiy PgsagAll :dyppull dy9ialy 153 Lo Jiog 8
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ayauail pé aall dalleall e aliol

Examples OF Non- Conventional Gene Therapy

Ul guapal uuall allell

JAy Jic 319
Qugua plubll
03U agago HIV
ouloo pé paisly
ol jall Aoy

T auldl oblA
Helper Cells

LA Jgda le jals yué pagal HIV Gugysd Of dag shaiiuilg faull asy
CCR5 (ChemoCeptor ey sl  2lisy HIV OY Ellig (sl
lia (e psill ol ¥ Galaddl  4a aicg LYAN olal Jius LS Receptor)

AIDS Patient

Cell membrane

ot

ZFN treatment

Nucleus
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daaal 93 Gual ail aagg Jufiwall 0da Ll ciblulyull (o asasll syl @ el ©
Ul b alany g3 diiusa pgii Of Saall (30 Suya dscliall LYAL 5y
ic sligiudll pubniui (o) aayds

T cells

Collecﬂon of a few HSCs R ﬁ Monocytes/
HSCs are treated * *
- to make
them resistant Generation of
to HIV HiV-resistant

Expanding blood cells
inside the patient

HIV- reslstant /
‘rﬂv-miﬂant
Infuslon of / HSCs
HiV-resistant
HSCs

dgasJ 132 pao gl guah Jrdiwall 13ag ,
auc Al LA Jje gile Josdl o5 clUA) (guguall K /
oo Hemopoietic Stem Cells (HSC) pall 6aJgoll

gc dJgduuall dipall Win i (pog (jull i

. o8] LUAJ 03a 6alelg Judiwodl 138 o pusill

0aa <l uAral JéU LAl Jlilg dalleall 0ia (ile FDAJI cadalgg
.alh (o WaAL dalleoll

Cancer Gene Therapy :Wu

Diseases being investigated in gene therapy clinical trials. - g’ ._\.m:_ujl 4.|.|.|A.|“ ¥ | G:IIAM' ()-9 1*9 @

Infectious disease
13%

.monogenic diseases
Ot Sdaaioal daall Sladsll e /13 ®
Gene marl:ing

7%

Infectious dulidl jalyad
.diseases
Monogenic disorders Cahéer 39@ L‘MT! I.Q Ugg
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dlas Gl e (9T daisall
Jdcliall

:ulbpull Andlell Cilaldlll

B mmunotverapy [l Tumour suppressor [l Suiide
I Chemoprotection [ Other

Lo @iy Aulill LAY @
LA Jui (o il
ougagall aniiuall deadall

Nature Reviews | Cancer

Al dyiga dallnas agiig Ol Ui (36 LN 03a 33l € pally

Ex-vivo vanl lenei9 6)i4) dulbjun)) LYN)) cic pes o 1g) uns
Qic 1195 S unds) &) ) 305 M) 059y O Jueilh LYA) 0dn Jnid
285 dulnc 145 W) 538 1oo A5l LYAD anadig ([@xloym)) L)
LY ol dclind) Alad Jac dab) € Al LYN) 5145 & animn))
A5l )

Vaccinate
with DNA or

/Cj transfected

%, dendritic cell

asmid
Expressing ?

DNA encoding ||
tumor antigen ¥ 7

APC producing
tumor antigen

CcDs8+
T cell

Dendritic cells
transfected with
plasmid expressing
tumor antigen

Activation of
tumor-specific
T celis

expressing
costimulators

™ N

Tumor cell
transfected with

gene for lymphocyte
costimulator (e.g. B7)
or IL-2

@ Vaccinate with
tumor cell
Y P ,

B7-expressing
tumor cell

stimulates
tumor-specific
T cell

IL-2 enhances
proliferation and
differentiation of

tumor-specific

T cells

Activation of
tumor-specific
T cells
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aull LUAJN ploig plwdil Ay *
enhances pljglL anlAll
proliferation and differentiation of
.tumor specific T-cells

lymphocytes costimulatory gag
astwl LUAN jpans (ale acluy (al
.oliglu anlaJl

Ol @iog aila e il aug GAupol) aslapwl LUAN 0ia ales o3
696 ST aunia B7g 1L-2 34k &l LUAJ lmoalay loaied aidy B (i

@bl ile (A

Genetic prodrug activation clgall Asulh Jiedi Gybh Je Asinall Aallegll
:therapy (GPAT)

¢l9a 1l Pro-drug dsulla (1a (3124 5lga Jgau paiil (e jsa °Oun cllac @iy @

.Jla
Jalg il pull vl dalayl dreuhll LYAI wll Jaas 28 gl [aa &l
Promoter ¢uh (e dilbpull LYAIN wll diall Jlaal aiy dlGiiiall odm

(Tumor-specific transcription factors) gyl dnalill Alwiiyl Jalgel

Cuilb pull LA vnd hag dagaga vuang

ke Joai glo laie il iy o) Goslw LUA gu] cda o) guia il

&ylnpul GUAI (14 U] o0

Vector JaU (ile agago ¢(pall ladng aiall Jig oluwl aal @il suicide gene 5 cuall duouws 45 9
‘P(Q’,r
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Tumour Cell Normal Cell

Tumour-specific
transcription
factors

NO PRODRUG
CONVERSION

No Cell Death

Suicide

proxim romoter

Uass Jaad Lill Cytosine Deaminase (ua JLaa] @l S &jguall b daadls
Al dagal ) dxilla yull dagadll @53

Gene Editing Vil e Jua=il

Jaiuall e a9 @
93 1 darna Bagaga dina Lbiay agdh Yg Saaa dia JAui ¥ diyhall olay @
.Gene Editing asi dulasll oiag (yayall 93 ,Le dais lang (y<lg laadaly

w0 29 CRISPR Cas yauu Lo o ciliaall Sle Juasill daadiwall SLIY an] @
dahniall Siluwgyuall win Lawudi (e gloall eadlyall Loy @9l dusuls dliwg daadall
.(Bacterophage puiljall &iIST) Laule
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Prokaryotic cell j%\
Stage 1: Foreign DNA acquisition @ :

\/\
> &« T
cas genes <& CRISPR locus
fDDDD—OIOIODOIOj D @ Stage 3:

RNA-guided

@ @ targeting of

l CRISPR locus transcription viral element

I
ottt g8 - ~Ig-dy

Stage 2: CRISPR RNA processing
Laad (paaasty Gifian e (s9ins paghiall Gaall OF Galuall JSEMI (o daadls
sdall 0ddy syl ygall

CRISPR locus Cas Gene

DNA o Ol gile (1gins - 929 Cas y1eay g9 ge P
adall o cudjei A8 guwgua y1illg Nuclease Glayjil (o
alw .ougpall pll DNAJI ghds

it dulall JAls angiad aslad)g AT 838 Gugyudll 1aa Jgda aic ail aai ellisg
(e pusill

.CAS (igp v/

.CRISPR Locus Gene v/

Juaiy a2y lopd aundi aiy (13llg Pre crRNA (CRISPR RNA) (ihhe, loo

3320 gugud gl (1egi Wio U JS BSayae bl

CRISPR Cas adga J<isi € Cas pajil go SlLil oda laasy dasiyi

il dacgill ML sl Lasic & Aulall Lawidligisw b Joaa €

0233 pauy Lan € a%e dasiyiui Lo Gugyh pgisa e abeall lalas
alac Jlasls pgilig (uigysall pgiall @adi Ol Cas
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(gul Jololl gua Lio) @alln| 3yp dixeo &l (o diyeo &ia Wal gl Jai

aill) Guide RNA (9RNA) y1ea; diall 03l boloi poio RNA glinnl pgd;
Leader RNA gl (CRISPR Cas ad20 agduy

.8uA)l 03a) Cas 9 aujil go alhai

low gl (JgAa aie Cas 9 go gRNA gy

8lgill yUI CRISPR Cas ad=all JAay 05 (109

e.omd Al lbane) u.c Lo@al_mlg DNAJI (ndlb gias cl) ad<all p0gay
o)l (il 2o bujlL gRNAJ

cu=all Uil 138 ghd) Cas pyjil Basy pgdy

Quidiy cueoll Ja (Donor DNA) oduw DNA (Ui JAab pgdi aJul dlapall (na
.@ipall oda alln| o5 yUWlbg Homologous Recombination

.CRISPR Cas9 a&,lul dulosll (1eas
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PAM P~ | - Guide RNA
sequence {

Matching genomic
sequence

Genomic DNA ———

Uo Apugudall Sbbofll gasyl Agigall dallegll Gilayilyial gaey Jgaall Jigg
Cun Crisper Cas9 Mechanism ALidi pladiily aalle ju ad g4lg HIV Laiu
wuyailly liggg Donor DNA padiwi pl lia Lil gi CCR5 Jadiwgll Cupai gi
allolll yug

Table 1 Representative preclinical studies of genea editing for gene and cell therapy

Target Strateqgy

Vi fections
| HIV Inactivating HIV receptors (CCRS5, CXCR4) ]

Knocking out essential host factors (LEIDGE/p75)

Excising viral genomes
Targeted integration of antiviral factors
Hepatitis B virus Inhibiting viral replication
Herpes simplex wirus Inhibiting viral replication
Human papilloma virus Inactivating essential viral genes
T-cell immunotherapy
Knocking out endogenous T-cell receptors
Knocking out self antigens
Knocking out glucocorticoid receptor
Knocking out checkpoint inhibitors
Hematologic disorders
X-5CID Gene correction in T cells and CI2344+ HSCs
ADA-SCID Gene modification in cell lines
RS-SCID Gene correction in paticnt iPSCs

Sickle cell discase and PB-thalessemia Correction of f-globin mutations in iPSCs

Correction of B-globin mutations in CD34+ HSCs

Inactivation of the enhancer of BCLI1A
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Q3130 Roas &aaa & s padl o)laill Roas RO9o ClinicalTrials &e ygisal) &aas
Clin ica l Tria ls gov ClinicalTrials.gov is a registry and results database of publicly and privately supported

clinical studies of human participants conducted around the world. Learn more
A service of the U.S. National Institutes of Health clinical studies and about this site, including relevant history, policies, and laws.
Try our beta test site

Find Studies About Clinical Studies Submit Studies Resources About This Site
ClinicalTrials_gov currently lists 238,752 studies with locations in all 50 States and in 196 countries Text Size

Locations of Recruiting Studies
Search for Studies

Search Help
Example: "Heart attack™ AND “Los Angeles” e How to search Recruiting WG Sty 6%%)
. U.S. only (39%
e How to find resuits of studies Study Bothcl'JnSY(and son US. 5%)
e How to read a study record Locallon - -
Count Pie
Chart

Advanced Search = See Studies by Topic
See Studies on Map

Total N = 41,211 studies
- Data as of March 09, 2017,
For Patients and For Researchers For Study Record Managers \ )
Families

o How to submit studies o Why register? o:See more trends, charts, and maps
o Download content for ana'ySiS e How to register your study

k < 2 Learn More
e See studies by topic « About the results database * FDAAA 801 requirements
e Final Rule Webinar Series
e Learn about clinical e Learn more e Learn more
studies

e Tutorials for using ClinicalTrials.gov
o Leamn more e Glossary of common site terms
« BEFor the press
e MUsing our RSS feeds

e How to find studies

RSS FEEDS SITE MAP TERMS AND CONDITIONS DISCLAIMER CUSTOMER SUPPORT

.« e - Example: "Heart attack™ AND "Los Angeles”
ClinicalTrials.gov

Search for studies:

A service of the U.S. National Institutes of Health Advanced Search | Help
Try our beta test site

Studies by Topic = Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results Text Size ¥
5006 studies found for: gene therapy
Modify this search | How to Use Search Results

List By Topic Oon Map Search Details

+ Show Display Options 7 Download N Subscribe to RSS
[T] Only show open studies

Rank Status Study

Recruiting Gene Therapy for X-CGD

Condition: X-linked Chronic Granulomatous Disease
Intervention: Genetic: ex-vivo gene-therapy
Active, not EndocardialVascularEndothelialGrowth Factor D(VEGF-D)Gene Therapy for the Treatment of Severe
recruiting Coronary Heart Disease

Conditions:

Angina Pectoris; Myocardial Infarction
Intervention: Biological: VEGF-D gene transfer
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=d map (when available) or search for studies (when map n

Colors indicate the number of studies with locations in that region

Least T o

Labels give the exact number of studies

06 studies found, shown on map
A similar map is available for all studies in ClinicalTrials.gov

Click on the map below to show a more detailed map (when available) or search for studies (when map not available)

Colors indicate the number of studies wi
Least
Labels give the exact nu)
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CH, N
non-polar hydrophobic Ala, Val, Leu, CH—CH. —
lle, Pro, Phe 7 .
Trp, Met CH, Leu
polar hydrophilic Gly, Ser, Thr, OH
(non-charged) Cys, Tyr, Asn
GIn CH—
CH,” Leu
acidic negatively Asp, Glu o\
charged C—CH,—
74
o Asp
basic positively Lys, Arg, His
charged NH," -CH, -CH,~CH,-CH,
Lys
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The 20 amino acids and their abbreviations min I -| r reviation

Amino acid 3-letter abbreviation Phenylalanine Phe
Proline Pro

Alanine Ala Serine Ser

Arginine Arg :

Asparagine Ran Threonine Thr

Aspartic acid Asp Tryptophan Trp

Aspartic acid & Asparagine Asx Tyrosine Tyr

Cysteine Cys Valine val
Glutamine GIn

Glutamic acid Glu
Glutamine or Glutamic acid Glx
Glycine Gly
Histidine His
Isoleucine lle

Leucine Leu
Lysine Lys
Methionine Met
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