e pls @ — l]%"" ;}‘ﬂ?kﬁm‘T "TE]

T
SRy L A SN T

mtsu@ntnu.edu.tw




L
BT AP E
75 fLE
LR

K2



Character Contrasting traits
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green/yellow
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color
;(I)givtvigrn axial/terminal
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The life cycle of Drosophila melanogaster

male

embryo
pupa
R s E &

1st instar larva

2nd instar larva

3rd instar larva



AR XY (F ) x XWX ()

- F XY (2R) x XX (epr)

FoF A XY (fpe) 1XYW (8 pR)
XX (g ) @ XX (2 p2)

http://vschool.scu.edu.tw/biology/content/genetics/ge030201.htm



APC/C activated and
cohesins degraded

Anaphase A: Chromosome
movement to poles
Anaphase B:

Spindle pole separation

Nuclear envelope reassembly
Assembly of contractile ring
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Reformation of interphase microtubule
array

Contractile ring forms cleavage furrow
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w3 4 55 Right place at
right time 1n right dosage

Ventral view, early gastrula Lateral view, germ band extension Lateral view, segmentation

Anterior Posterior

Ventral ;'—I I—'—I
mouthparts thorax abdomen

Larva ﬁ> Metamorphosis ;::> Adult fly

salivary Imaginal discs for:

glands ® mouth parts S ]
/'\ <
amenW
eye

wing

) genitalia




. The Nobel Prize in Physiology or Medicine 1995
" Edward B. Lewis, Christiane Nusslein-Volhard, Eric F. Wieschaus

The Nobel Prize in Physiology or Medicine 1995
Nobel Prize Award Ceremony
Edward B. Lewis

Christiane Nusslein-Volhard

Eric F. Wieschaus

IR

Edward B. Lewis Christiane Nusslein- Eric F. Wieschaus
Volhard
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Maternal genes

Gene Name of

group Examples of regions of gene activity example
bicoid (bed)
Zygotic genes
Gap
Smetnenel  genes
hunchback {hb)
Pair-rule
genes B even-skipped (eve)
& fushi tarazu (ftz)
Segment
polarity
genes engrailed (en)
Selector
genes
abdominal-A

(abd-A)

Anterior

Posterior




Homeotic transformation

Antennapedia [LES  FER- S




Drosophila

Antennapedia complex bithorax complex
Mouse
Hoxa, chromosome 6

Hoxb, chromosome 11

Hoxc, chromosome 15

Hoxd, chromosome 2
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A GREAT BIOLOGIST AND HIS QUEST FOR
THE ORIGINS OF BEHAVIOR

JONATHAN WEINER
PULITZER PRIZE-WINNING AUTHOR
OF THE BEAK OF THE FINCH




Circadian Rhythms :
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b Tapping

a Orienting

f Copulation

@ Attempting copulation

Nature Reviews | Genetics



Love song and mating




Fruitless gene and Mating chain




Sexual deprivation increases
alcohol consumption in Fruit flies

Sexual Deprivation Increases
Alcohol Consumption in Fruit Flies

G. Shohat-Ophir, K.R. Kaun, R.Azanchi, U. Heberlein
Uirvworsity of Callamya, San Francisco

Haward Hughes Maedical foantute's Jansils Faom Rasearch Campls
ScenceoV AAAS © 2012

March 16, 2012 l 'O‘

U sty of Calitornia
San Francisco
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Fighting behavior-|
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Drosophila olfactory classical
conditioning paradigm

http://faculty.unlv.edu/debelle/dbs/debelle.html



http://faculty.unlv.edu/debelle/dbs/debelle.html

Decision making

http://www.drosophila images.org/2009.shtmi



http://www.drosophila-images.org/2009.shtml
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DISORDER NUMBER DISORDER
OF GENES
Neurological 74 Ophthalmologic
Neuromuscular 20 Anterior segment
Neuropsychiatric 9 Aniridia

CNS/Development 8 Rieger syndrome
CNS/ Ataxiaall 9 Mesenchymal dysgenisis
Mental Retardation 6 Iridogoniodysgenisis
Other 22 Corneal dystrophy
Cataract
Endocrine 50 Glaucoma
Diabetes 10 Retina
Other 40 Retinal dystrophy
Choroiderimea
Deafness 13 Color vision defects
Syndromic 7 Cone dystrophy
Nonsyndromic 6 Cone rod dystrophy
Night blindness
Cardiovascular 26 Leber congenital
Cardiomyopathy 10 Macular %rysatlfltg?)ﬂysl

Conduction defects Retinitis pigmentosa
Hypertension

Atherosclerosis Pulmonary

N W NS

Vascular Gastrointestinal

malformations Renal

NUMBER
OF GENES
43

(13)
1

N W N NN

(30)

o NP

N

4
13
13

DISORDER

Immunological
Complement mediated

Other

Hematologic
Erythrocyte, general
Porphyrias

Platelets

Malignancies
Brain
Breast
Colon

Other gastrointestinal

Genitourinary
Gynocologic
Endocrine
Dermatologic
Xeroderma pigmentosa
Other/sarcomas

Hematologic

Malionancies
wvialignar

ICICS

NUMBER
OF GENES
33

11
22

42
29

28

79

11

© O W W w o

29

DISORDER

Skeletal Development
Craniosynostosis
Skeletal dysplasia
Other

Soft Tissue

Connective Tissue
Dermatologic

Metabolic/mitochondrial

Pharmacologic

Peroxisomal

Storage
Glycogen storage
Lipid storage

Mucopolysaccaridosis

Other

Pleitropic Developmental
Growth, immune, cancer
Apoptosis

Other

Complex other

@ % LAl WA R A FI SR dp 4L

TOTAL

NUMBER
OF GENES
26

5
13
8

18
25
123

12

37
11
13
10

35

27

714






e i ;3 B (Alzheimer s Disease)

advanced i oL
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healthy
brain

Six self-portraits by artist William
Utermohlen chronicle his experience with
Alzheimer's disease.

Utermohlen was diagnosed at the age of 60

http://www.csuci.edu/alzheimer/images/selfportraits.jpg
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Self-portraits
of Willtam
Utermohlen




Normal brain Alzheimer's brain Nature 430 631
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//upload.wikimedia.org/wikipedia/commons/d/dc/Drosophila_repleta_lateral.jpg
//upload.wikimedia.org/wikipedia/commons/d/dc/Drosophila_repleta_lateral.jpg
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=l0B8EyDq7UIn-M&tbnid=GaAM_T5H2gDwGM:&ved=0CAUQjRw&url=http://www.it-serve.com/services/beagles-houston&page=7&ei=eY9mUevBJKShiAf49oGAAQ&psig=AFQjCNEB0kxMK86BVsviW4ozJHOC5Oa2xA&ust=1365762141894708
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=l0B8EyDq7UIn-M&tbnid=GaAM_T5H2gDwGM:&ved=0CAUQjRw&url=http://www.it-serve.com/services/beagles-houston&page=7&ei=eY9mUevBJKShiAf49oGAAQ&psig=AFQjCNEB0kxMK86BVsviW4ozJHOC5Oa2xA&ust=1365762141894708
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=58dD9N1L8aqJ0M&tbnid=mVIYCwI9fRD_dM:&ved=0CAUQjRw&url=http://www.jhu.edu/xjia/Website Jia CA hypothermia.htm&ei=HLVmUZfmDImSiAe70IHYAg&psig=AFQjCNHpFFpPSO5Hs3S1aBVRJN_4pYp-Dw&ust=1365771930045432
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=58dD9N1L8aqJ0M&tbnid=mVIYCwI9fRD_dM:&ved=0CAUQjRw&url=http://www.jhu.edu/xjia/Website Jia CA hypothermia.htm&ei=HLVmUZfmDImSiAe70IHYAg&psig=AFQjCNHpFFpPSO5Hs3S1aBVRJN_4pYp-Dw&ust=1365771930045432
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=IJl4uhneeZI5bM&tbnid=0WYVne0IBhYu5M:&ved=0CAUQjRw&url=http://3inq.com/movies/avengers-and-zebra-fish&ei=SrVmUbLoJLCviQfNhIGgCQ&psig=AFQjCNHuhzWJ7KnmPBxbh8d71mgk6Ki1dg&ust=1365771970807363
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=IJl4uhneeZI5bM&tbnid=0WYVne0IBhYu5M:&ved=0CAUQjRw&url=http://3inq.com/movies/avengers-and-zebra-fish&ei=SrVmUbLoJLCviQfNhIGgCQ&psig=AFQjCNHuhzWJ7KnmPBxbh8d71mgk6Ki1dg&ust=1365771970807363
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=k0xVbXY1TET9UM&tbnid=d3IqEB9-w9qAxM:&ved=0CAUQjRw&url=http://www.bio-equip.com/show1equip.asp?equipid=23071&ei=2bhmUbfuL-uYiAeUnYHADg&psig=AFQjCNGEwQaNrGrveikPXy3tjIldhWng4g&ust=1365772883541706
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=k0xVbXY1TET9UM&tbnid=d3IqEB9-w9qAxM:&ved=0CAUQjRw&url=http://www.bio-equip.com/show1equip.asp?equipid=23071&ei=2bhmUbfuL-uYiAeUnYHADg&psig=AFQjCNGEwQaNrGrveikPXy3tjIldhWng4g&ust=1365772883541706
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Climbing ability (%)

® Control

Wild type
A o-synuclein
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Modeling of Neurodegenerative
Disease using Fly

HA-Q27

Fly model for SCA3

Warrick et al,1998




Motor dysfunction




Can fly be a model for
Cardiovascular disease?

« Cardiac parameter: heart beat, blood
pressure, Heart volume ....

 Cardiac function
* Vascular parameters



Heart morphogenesis of vertebrate

Primitive streak

Hensen's node

Ectoderm
Mesoderm

T Hypoblast
Stages 4-5

Neural plate

Somatic
mesoderm

Ectoderm

Endoderm

Premyocardium

: e Pa s Notocord Presumptive

Splanchnic endocardial cells
mesoderm Stages 7-8

Neural tube

Ectoderm

Notocord

Foregut

Myocardium

Endocardium

Stages 9-10



Cardiogenesis of Drosophila
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Heart beat of fly




Transformation of heart beat of fly

A Fly Heart Waveform

e "] g A

m:toseco ) —— Expanded Waveform |
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Cardial performance




Optical coherence tomography (OCT)-
k5 b ST R BN

Transverse

Cardiac
Chamber

Longitudinal

Optical Coherence Tomography

MTI LZ
-g 4 BS

) DR b
low coherence light source Il

2mm depth v
AL: 2~20pm

== NTNU Bio-optics Lab



http://www.ieo.ntnu.edu.tw/kuo/CHI/topic/t1.jpg

Fly model for dilated cardiomyopathy




Other applications

Jules A. Hoffmann: The Nobel Prize in
Physiology or Medicine 2011

Cancer
Infectious disease
Immunity

Drug abuse (i.e.
alcoholism)

Speciation
Ecology
...more



HifE (Drosophilidae #} > Drosophila &) &
HEE (Trypetidae §} » Bactocera &)

webl.nsc.gov.tw/ctpda.aspx?xltem=8036&ctNode=...



http://web1.nsc.gov.tw/ctpda.aspx?xItem=8036&ctNode=76&mp=8

Thank

http://www.drosophila-
images.org/images-2006/14c-
slide-F.htm



http://www.drosophila-images.org/images-2006/14c-slide-F.htm

