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Why Drosophila

The insect has relatively
short life;

The promiscuous nature
and high rates of
reproduction of
Drosophila;

Has common principal
DNA structure with
humans;

Permits the study of
heritable gene mutation




Effects of radiation

Single chromosome mutations

I -

Deletion Duplication Inversion

: “Gamma-cell-220”

se: 5-40 Gy
,7 Gy/min
: 0.3 keV/micron

energetic neutrons

a ce of radiation : reactor BR-10,

Obninsk Point mutations

dose: 2,5-20 Gy

N=26 Gy /min Substitution Insertion Deletion

. LET: 78 keV/micron CTGGAR CTGGAG
cTcdGRCTGATGEAGH CTAG

damage of DNA =» mutations



http://en.wikipedia.org/wiki/File:Chromosomes_mutations-en.svg

Visible effects of mutations

Drosophila melanogaster

Picture 2. Phenotypes of vestigial, black, cinnabar, yellow, white

All of the studied flies are from next filial generations of irradiated
subjects. 6






I. DNA Isolation



1.

DNA Isolation

* silica solution (Nucleo S)

Na* Na™ Na* Na*
P e
Si S Si Si



e solution buffer
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I. DNA Isolation

Na* Nat Nat Na*
¢ 9Py
Si Si Si Si
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PCR : Polymerase Chain Reaction
Components 30 - 40 cycles of 3 steps :
of reaction

/AN AM (‘r\‘ ‘ (NN A/ Step 1 : denaturation
/Y J,Uv W \f\u‘*uv/

W‘I’T T*TWTWW‘TT—“T

e g T T Oy

| mmut 94 °C

DNA-polymerase
DNA

( " Primers

* (forvard & revers) ﬁ*r’T’TTT T r“\\[“r/r |\ M3 Step 2 : annealing

N4 U__‘_“LL_IL §'
\l//\ \‘\\K S /\/) ,\>\ 45 seconds 54 °C

nucleotides

(A,G,CT) 3 LA s L g A | 5 ;, ’

Tn-rﬂ Il U IT‘I‘TT'TTY T | T _:' Step 3 : extension

/ 2 minutes 72 °C

| ' N only ANTP's




. Gel Electrophoresis

egative charge
eparation of DNA fragments on 1% agarose gel
ualisation: ethidium bromide + UV

Power supply

@ electrode

buffer/

solution Electrophoresis tank




cheme of vestigial gene

25 fragments of vestigial gene

A AEEEEEEEEEEEEEEEEEE EEEEEEEIEEEEEEEEEEE
21 4125 28|29 32|33 36|37 40141 445 -4 49 5253 56|57 60

Telomere Centromere ' Telomere

Centromere A ' 1(2)P3 1(2)20 Telomere
o = $

12 lines: wild, spontaneous and
We can find the fragment where a mutation occurred
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DNA marker

/

e B B e e

R R R

egatives

Positives
results
results
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Measurement and results

'E-E-I]-In-]-]-lﬂﬂﬂ-lnﬂ
1% [n10 | 4| #| =] =[] ] #] #] ] #| +] +
g38 In30 | 4] 4] e | 4 | | | | ] k] | =] K o | ] k| ] H ] ] K ] =
m__ql]-]-]-]-]-]-]-]-I-]-]-]-i-]-l-]-]-]-]-l-]-]-]-]-]

Gold rule: we repeat all our negative results! &l
We have one fragment mutation =

two fragments mutations g

three or more mutations - ==
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Measurement and results

e e of the vestealeene

mame of some of

i adaton, dote ! n n

Control K 2-4: normal phenotype but several mutations!

Constructve line KL: all mutations are presented
(black, cinnabar, vestigial, yellow and white)

- [* [ [F [ F ] ¥ *F [*F [ * [ [=[F|=]=[*[*] *] *]* ]| ]| [+ [+ |+ | &
Slsa Jsporencis [ | om [em | F [F ] & | m [4 [4 [+ [* ][4 [|=]F [ [F] 4[4 [# [ F]F]d [o= [b | =]
ols6  lpomenows | # | mm |em | el | F] P I [ ¥ JF]T A= P T [P P E JFE] —]
Moar  fspomenios |4 [wm [* | * [= | & [ = [ 4 [ 4 [ [* [ [= =4 [*] 5 [4 [+ | +]|+ [+ [+ [4 [+ |
(502 [pormenios [* [ [ [ #F [= T F [+ [ [ [F [ [F|=[=TF]=]& [+ [ FTF]F [+ 4+ ]+
 [s1a lipormnos [+ [ * [+ [ 3 [= | 2 L+ L L 15 L Lo L= b L e L [ L L L

Spontaneous mutations

jvgss Jyao | F] T =] T Y] ¥ T el =] ] =] =] & Y Y T OT RO *
Jg2x [nto | T] T =] =] | [+ +] +]+ [ ] | *] ¥ ¥ =] H ] % H +| H +
10

y-rays and neutron irradiated
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SOMClLsior

ectrophoresis we found the
in our gene where mutation

er to precisely tell which mutations have
sponsible for the changes in the
type of drosophila, sequencing is needed
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