Regulacao geneética e as suas
consequeéncias no desenvolvimento
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|) Ambiente extracelular e cascatas de sinalizagao:
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[ Exemplo:
Crescimento corporeo em humanos
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Crescimento corporeo em humanos

Caso: Nanismo
pituitario (Sindrome
de Laron ou GHRD)
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TADLE 1. Clinical features of GHRD

LUrowih
Birth weagpbt-normsal beth Jenpgth- usaally noemal
Severe growtih fxdlure, from Birth, with growth velocity
mormal
Hedght Soviation correlntos with (dow ) serum lovels of 1GF-1 and

1GFHF-3

Detayed bone age, ot advanced for heaght age”
Small FOth perconitle Sor hoight) hands or feel (705 )
Sody segment ratios normal for Sone age in chaldren, abmormal
(reduced upperiower, arms span ! in ad
Cramiofacial charactoristic
Sparse haar before ap Lo frontal temporal hasriine
receson all agns

Promineet Sorchend
Head size mose normal than stature with mprossion of larpe

Hypoplastic nasal drsdge, shallow erbits

Decrossed vertical dizsension of fsoe”

“Selting sun sign” under 10 yr of age (254

Klue sclerns”

Proleoged retention of primary dentition with decay, normal,
crowdod permanesd tocth

Sculpted chin®

Unilatoral plosis, facial axymmetry (15% 9

Muasculoskeletal/body composition

Hypomascalarty with delay in walking (70%

Hip dysplasia: avascular
. e 3 S duite”

n

. v (TSR SR e g Ew Vo)
Childress underweight to normal for hesght, most aduits
overweight for beight: markedly decroased ratso of lean mass
10 Tl mass, comgared (o norssal, at all ages”
Osteopenin®
Metaboby
Hypeglycemia (fasting)
Increased cholestersl and LDL.C*
Decrossed sweating

Sexual developmeont
Small pemis @ childbood, normal penital growth with
sdolesoen

Dedayed paberty (50%) in both sexes

Normal regeodoctive function

* Observations expanded, modifSed, or quantified in the Ecoador
esan cohort
" New chservatsons in the Ecaadorean cohort



Caso: Nanismo pituitario (Sindrome de Laron 6 GHRD)

Pollak et al. 2004
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Se voce fosse o medico,
o qual tratamento voce
aplicaria a seus
pacientes!



Tratamento com |IGF-I

Paciente de |8 anos, seis meses
despues de tratamiento

Rosenbloom et al. 1999
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Q Ejemplos:
[ Crecimiento corporal en humanos
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2) Transcripgao
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Drosophila:




tinman (tin RNA)
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Genes conservados na ruta regulatoria de
tinman entre a mosca e o camondongo
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Drosophila Vertebrates
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Myofilament Genes  Myofilament Genes
Morphogenesis Morphogenesis

Prall et al. 2002



2) Resumo transcrigao:

n € necessario para a formagao de
erme e coracgao.
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3) Traducao

Exemplos: T
Silenciamento por RNA de J Acetyl groups
dupla fita ou RNAI ‘g methyl groups.

’ 3 carbohydrates,
s d& phosphates,
AT proteases, etc.
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TECNICA: miRNA, siRNA, RNAI

Estudando a fungao de genes por “knockdowns” genéticos

Em nematodos, Fire e Mello descubrem silenciamento por RNAi (1998).




Silenciamento genetico por RNA de cadeia dupla
(miRNA, siRNA, RNAI)

Craig Mello Andrew Fire
University of Massachusetts Stanford University

Nobel 2006



Disrupcao do silenciamento por miRNAs em plantas

i
!i

Mallory & Vaucheret, 2006



Accao dos RNAs menores em animais

He & Hannon, 2004



miR-196 regula Hoxb8 no desenvolvimento dos
membros em vertebrados

Wild type I, miR-196 ¥

extremidade anterior de galinha (st. 22)

100- 5’ RACE clones
Hoxbe ’UTR miR-196 directed cleavage 80
5 UUUUCCCAACAACAUGAAACUGCCUAUCA 3° 60-
PERRRER el 1l 40 +
3’ GGGUUGUUGUACUUUGAUGGAU 5 50

miR-196
Hoxb8 truncated

on other sites

Hindlimb Forelimb
Hornstein et al. 2005



miR-196 regula Shh no desenvolvimento dos
membros em vertebrados

membro anterior l I

membro anterorI ID

Modelo de
regulacao:

Hornstein et al. 2005



miR-196 regula Shh no desenvolvimento dos
membros em vertebrados

membro anterior l -F .
I ] ‘ N

" — P mdi-Tae !
membro anterior

Modelo de
regulagao:

membro

' ' posterior

Hornstein et al. 2005




3) Traducao
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3.1) Silenciagao por RNA de '
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Expressao
géneética pode
ser regulada a
varios niveis:

|) Ambiente
extracelular e
cascadas de
sinalizacao

sinais endocrinas:

IGFIR
2) Transcrigao
fatores de
transcricao:
Tinman
3) Tradugao

disrupcao de
traducao por
miRNAs
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