
HAL Id: hal-03564679
https://hal.science/hal-03564679

Submitted on 10 Feb 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Introducing a targeted mutation in the Cyclin G gene of
Drosophila melanogaster by developing a specific zinc

finger nuclease
Delphine Dardalhon-Cumenal, D Cuménal-Dardalhon, F Faradji, V Ribeiro,

A Coléno-Costes, S Bloyer, E Mouchel-Vielh, N Randsholt, F Peronnet

To cite this version:
Delphine Dardalhon-Cumenal, D Cuménal-Dardalhon, F Faradji, V Ribeiro, A Coléno-Costes, et al..
Introducing a targeted mutation in the Cyclin G gene of Drosophila melanogaster by developing a
specific zinc finger nuclease. Modification contrôlée du génome à l’aide d’endonucléases à façon, 2010,
Saint Raphaël, France. �hal-03564679�

https://hal.science/hal-03564679
https://hal.archives-ouvertes.fr


Introducing a targeted mutation in the Cyclin G gene of Drosophila 

melanogaster by developing a specific zinc finger nuclease

D. Cuménal-Dardalhon, F. Faradji, V. Ribeiro,  A. Coléno-Costes, S. Bloyer, E. Mouchel-Vielh, N. Randsholt and F. Peronnet 

Chromatine and Developpement team,UMR 7622, CNRS, Université Pierre et Marie Curie, 9, quai Saint-Bernard, 75252 Paris cedex 05, France.

delphine.cumenal@upmc.fr

References

Acknowledgements

We thank Pr. D. Carroll for Strains and Reagents. 

Understanding the role of Drosophila 

melanogaster Cyclin G

Different results show the involvement 

of Cyclin G in:

- Transcriptional regulation (Salvaing et 

al., 2008)

- Growth control and cell proliferation

( F. Faradji et al., in preparation).

• We have got different strains allowing Cyclin G

(CycG) overexpression (S. Bloyer, unpublished),

or inactivation by RNAi (Salvaing et al., 2008) but

no mutant has been obtained till now.
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III - Results C – Deletion construction: (DrosDel) 
(http://www.drosdel.org.uk)
The deletion was constructed using RS P-element (Golic and Golic, 1996)

IV - Future

Creating RSr elements

Flip-OUT

Creating deletions by trans

RSr elements Flip-IN

CB-6097.-3 (27405k) 5- HA-3085  (27550k)

Deletion

ID
Start Band Stop Band Element1 Element2 Chr

Deletion

(bp)
Add

Df(3R)ED

13109 
27405847 100C6 27550753 100D1 

CB-6097-

3 

5-HA-

3085 
3R 144906 -

• Testing Df(3R)ED13109 by genomic PCR:

Primer :
PRY4
CB 6097-3
5HA 3085

5kb

400pb
300pb

Make custom zinc finger nucleases (ZFN)

1 ) Search for sequences that could be ZFN target

sites in proper position within the CycG gene:

• Carlos Barbas’lab = http://zincfingertools.org

• ZiFDB = http://bindr.gdcb.iastate.edu/ZiFDB

Half sites and core sequence

Mouse over (or click on) triplet for profile

5'-CGC TAC TCC TCTGCT GCC GCC GAA-3'

3'-GCG ATG AGG AGACGA CGG CGG CTT-5'

Spans residues Score

(relative to top strand)

59 58.89

36 42.00

Results for Cyclin G (Zinc finger Tools ) 

35  aCGC TAC TCC    TCTGCT GCC GCC GAAt 60 Right GNN Score: 0.59

35  tGCG ATG AGG AGACGA CGG CGG CTTa 60 Left GNN Score: 0.59

Results for Cyclin G (ZiFDB) 

Check by BLAST that this sequence does not exist 

elsewhere in the Drosophila genome.

ZFN1 : GAA GCC GCC

proteic sequence:

LEPGEKPYKCPECGKSFSQSSNLVRHQRTHTGEKPYKCPECGKSFSDCR

DLARHQRTHTGEKPYKCPECGKSFSDCRDLARHQRTHTGKKTS

ZFN2: GCG GTA GGA

proteic sequence:

LEPGEKPYKCPECGKSFSRSDDLVRHQRTHTGEKPYKCPECGKSFSQSS

SLVRHQRTHTGEKPYKCPECGKSFSQRAHLERHQRTHTGKKTS 

2) Amino-acid sequences of the ZFNs

3) Plasmid constructions 

• Insertion of the ZFN cDNA sequences (synthetized 

by Genecust) into pENTR-NLS-ZFNs then transfer into 

pCS2-DEST (a kind gift from Pr D. Carroll)

• Donor constructions (complete mini-white + k10 

transcription terminator or only K10)

4) Preparation of RNA using RiboMax Large Scale

RNA, AmpliCap kit (Promega)

5)  Injections of RNA plus a donor construction or RNA  

into w1118 lig4 169 or w1118 Drosophila embryos.

Concentration

mg/ml

RNAs

Embryons

0.25

0.5

0.6

152

147

123

• Injection conditions:

• Genetic screen of offspring:

- Adults were crossed with a double-balanced strain

(TM2,Ubx/TM6c,Sb). 

- Individuals were crossed with

Df(3R)ED13109)/TM6,Sb, a deficiency that uncovers

the CycG gene (see part #C).

- Phenotype analysis of the offspring: 

• Molecular analysis of potential mutants:

- Using Surveyor nuclease (Transgenomic) 

Deletion Df(3R)ED13109)

• Testing Df(3R)ED13109 by genetics:

- Cross Df(3R)ED13109 individuals with a mutant 

allele of Medea, an essential gene which is supposed

to be contained in the deficiency.

- Check  for absence of Medea-/ Df(3R)ED13109 flies

among the offspring.

• Complete the analysis of potential NHEJ mutants 

with Surveyor nuclease and sequencing.

• Obtain a CycG mutant by replacement using  the K10

Donor construction.

Similar cuticle defects

are observed in flies

where CycG has been 

inactivated by RNAi.

Mini white

4800 bp

K10

1600bp

- Based on phenotype analyses, 11 potential mutants 

were obtained.

- RNA (ZFN1+ZFN2) were injected into w1118

Drosophila embryos

A– Homologous Recombination (HR)

Injection mix :

• Data from litterature : 

RNA = 250 to1000 mg/ml

DNA donor = 0.125 mg/ml  to 6 mg/ml

• Choosen conditions of injection:

RNA = 0.25mg/ml

DNA donor = 0.6mg/ml

Concentration

mg/ml

RNAs

Concentration

mg/ml

Donor DNA

Embryos

A

B

C

D

0.5

0.38

0.28

0.25

1 

1.5

2

1.5

87

194

200

250

(future) 1

1

0.65

0.65

1.5

1

1.5

1

200

200

200

200

nb Total % 

survival

Embryos

injected

423 -

Larvea

obtained

100 24

Pupae

obtained

83 19.3

• First injections:

• Second injections:

Screen of offspring for red eyes: no insertion of 

the donor DNA was obtained on 1154 injected 

embryos.

- RNA (ZNF1+ZFN2) and DNA donor (miniwhite + 

K10) were injected into w1118 lig4 169 Drosophila

embryos.

- Individual crosses with a double-balanced strain

TM2,Ubx/TM6 Sb) were performed and one potential

mutant Df(3R)ED13109 was obtained.

Genomic map of the 

CycG region 

Genomic map of the CycG region 

Target site

A  score of 0.59, suggests that the protein has a 59% likelihood of recognizing its target (Ramirez et al. Nature Methods 2008 )
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http://www.drosdel.org.uk/search2_allb_release5.php?name=CB-6097-3
http://www.drosdel.org.uk/search2_allb_release5.php?name=5-HA-3085
http://www.scripps.edu/mb/barbas/zfdesign/elisa.php?triplet=GCC','GCC
http://www.scripps.edu/mb/barbas/zfdesign/elisa.php?triplet=GCC','GCC
http://www.scripps.edu/mb/barbas/zfdesign/elisa.php?triplet=GAA','GAA
http://www.scripps.edu/mb/barbas/zfdesign/elisa.php?triplet=GCG','GCG
http://www.scripps.edu/mb/barbas/zfdesign/elisa.php?triplet=GTA','GTA
http://www.scripps.edu/mb/barbas/zfdesign/elisa.php?triplet=GGA','GGA
http://www.scripps.edu/mb/barbas/zfdesign/explanations.php#score
http://bindr.gdcb.iastate.edu:8080/ZiFDB/controller/searchArray?site=GAAGCCGCC
http://bindr.gdcb.iastate.edu:8080/ZiFDB/controller/searchArray?site=GCGGTAGGA

