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Barato y facilmente almacenable




Primera mutacion aislada en 1910 por
Thomas Hunt Morgan: el mutante white.




Genoma secuenciado en 2000

Drosophila
Genome




Enfermedades humanas y genes en Drosophila

Table 1 | Categories of human disease genes well suited to analysis in Drosophila melanogaster*

Disease

Dysmomphology
Syrpolydactyly

Sinde bone inzeugopod
Hand-foot-genital syndrome
Aniridia

Townes-Brocks syndome
Saethre-Chotzen syndrome
Fieffer syndrome

Apart syndrome

CroLzen syndrome
Saethre-Chotzen syndome-like
Alagille syndrome
Spondylocostal dysostosis
Frimary congenital glaucoma
Cardiac disease
Congenital heart dissasa

Holt—Cram syndrome
DiGeorge syndrome
‘Wenous malformations
Neurological
Spinocerabelar ataxia

Huntington disease

Human gene symbol

HOXD15*

HCHDE-HC!

Abd-Bs
3 (heterczygous deletion) Abd-5¥
HCOMATS or heterczygous HOXA 17-13 deetion Aba-50

FGFRT, FGFR2

FGFAR2

FGFRZ

FGFR3, gain-of-function?

JAGT

Du3

CYPIB1T Cypl8als

NKX2-5 tirs
prrt
Doci-Docs®
oig-T14, ki

Spinal and bulbar muscular atrophy 3

Farkinson disease

Alzheimer dissase

Fragile X syndrome
Angeman syndome
Cancer

Tubercus sclercsis
Endometrial carcincma

Mo knowen disease
mutations in homologue
Rend cancer lines

Mo known dissass mtations in homologue A

Bladder and colorectal cancer

Mo known dissass mutations
inhomolegues

E-cdl leukasmia
Melanoma
Retinoblastcma
Hepatocelular carcinoma
Ectodermal dysplasia

FARKZ

FARKE falso known as LICHLT)

PARKT

NR4A2

MAPT

FINKT

SNCA Maone known

PSENT, PSENE Psns
Appf*
Fmrts
clibe34s

sau
ST (ako knownas STK3) hpos
RAS famiy ceres

CCND1
ChOK4

i

CycD#
Cokd®

Fly gene symbol Gene product

References

140-142
143,144
145-149

Transcription factor
Transcription factor
Transcription factor
Transcription factar
Transcription factar
Transcription factar
RTK

RATK

RTK

ATK 133
Mateh ligand 158
Motch ligand 159
Cytochrome PASD 108,108

1601683
163165
Transcription factor 165168
Transcription factor 169
ATK 170

Transcription factor
Transcription factor

Transcription cofactor? 27,30171
Urknown

ion channel
Car-dependent PKC
TATA binding protein
Axond rarsport?
Andiogen receptor

E3-ubiguitin ligase
Ubicitin pattivay
Andogen-R regulator?
MNuckar hommene receptor
Microtubule binding
FTEN-induced kinase
Doparnine transmission?
+Secretase

Signalling, axenal trareport?
Translational regulator

30,172-174
27,171
40-51
25-30

30,175

ES-ubiquitin ligase

GAF for RHEB in TOR pathway 86, 181-1584
MNegative regulator PI3K
N regulation?

Cyclinregulation?
Cy regulation?
ATK =igraling

Cell polarity, retactasis in the
presance of RAS-V2

Cell cycle

Call cycle

ion of this table with addiic
3 ephiinge

e protein; FI3E, phos
emdogue eniched in brairg BT, receptor tyosine kinase;

i dis

o v o vely 2
= forwbich mutant as wel aswdd-type akks |




Gran variedad de herramientas genéticas

Marcadores geneéticos
Cromosomas balanceadores
Elementos P y transgénesis

Sistema GAL4-UAS




3 pares de autosomas
1 par de cromosomas sexuales




Analisis genetico de procesos biologicos:
del fenotipo al gen

Rudimantary wings Rotated abdomen
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Vesligial wings Curly wangs




Analisis genetico de procesos biologicos:
¢, Como resolver la letalidad?




Como mantener mutaciones en
heterozigosis??




Cromosomas balanceadores

Inversiones mutiples
Marcadores dominantes

Letales en homozigosis




Cromosomas balanceadores

* Inversiones mutiples

Recombinacién meidtica No recombinacion meidtica
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Cromosomas balanceadores

» Letales en homozigosis




Cromosomas balanceadores

e Marcadores dominantes

Gla, Ser, Cy, etc




Tipos de mutaciones

* hipomorfos —(m/m < m/Deficiencia)

e amorfos — (m/m = m/Df)

hipermorfos — (m/m > m/+ > m/Df)
neomorfos — nueva actividad

antimorfo — dominant negative (m/+ > Df/+)




Elementos P

— transposones presentes en Drosophila que causan mutaciones
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Hatural transposon
INE-1{}3mz 13605066 INE-1{33055 H{F3504

TNE-1{}5039 JockeudEz0

Tranzgene insertion site




Transgénesis mediante elementos P

Creating transgenic Drosop/fii/a
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transposon-based
transformation wector

transgenic Ay,
carrying w+ gene in germline

transgenic Ay,
expressing white gene (red eye color)



Elementos P

— transposones para visualizar expresion génica

Hindlll Hindlll  BamHI Sacl Smal
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Elementos P

— transposones para visualizar expresion génica

Hingdlll Hindlll  BamH|I Sacl Smal
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Elementos P

— transposones para visualizar expresion génica
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Sistema GAL4-UAS

Sobre-expresion de genes o0 expresion ectopica

Enhancer-trap GAL4

Genomic

— enhancer -
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Transcriptional activation
of gene X

Nature Reviews | Genatics




Nature Reviews | Genetics

Mosca adulta expresando GFP (Green Fluorescent Protein)




Enhancer-trap GAL4

Nature Reviews | Genetics

Embrion expresando GFP en el corazon




Nature Reviews | Genetics

Mosca adulta expresando el gen eyeless en las patas




