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Publicatii

} frontiers | Frontiers in Genetics

« Un articol publicat in Frontiers in
Genetics, sectiunea Genetics of - o
2 . (8D Grockorupsin A novel insertional allele of the
COmmon and Rare Dlseases crmt ccess CG18135 gene is associated with

severe mutant phenotypes in
. AIS = 0.937 (Q2)

Drosophila melanogaster

Attila Cristian Ratiu*? Adrian lonascu™®* and

- Alexandru Al Ecovoiu*
te Universty, Unised St

wersty United States Rorm

* Factor de impact = 2.8

Drosophila melbnogaster has been at the forefront of genetic studies and
biochemical modeling for over a century. Yet, the functions of many genes
are still unknown, mainly because no phenotypic data are available. Herein, we
present the first evidence data regarding the particular molecular and other
quantifiable phenotypes, such as viability and anatomical anomalies, induced by
a novel PllacW} insertional mutant allele of the CG18135 gene. So far, the
CG18135 functions have only been theorized based on electronic
annotation and presumptive associations inferred upon high-throughput

Download article v

proteomics or RNA sequencing experiments. The descendants of individuals
harboring the C G181 35" ewcamrt
embryonic, larval and pupalviability versus Canton Special (CantonS). Our results
revealed that the homozygous CG18135"ew¢ JCG181 T NGIGCCIALES
genotype determines significant lethality both at the inception of the larval

** allele were scored in order to assess mutant

stage and during pupal dewelopment. The very few imago escapers that either
breach or fully exit the puparium exhibit specific eye depigmentation, wing
abnormal unfolding, strong locomotor impairment with apparent spasmodic
leg movermnents, and their maximum lifespan is shorter than 2 days. Using the
quantitative real-time PCR (gRT-PCR} method, we found that CGI18135 is
upregulated in male flies, but an unexpected gene upregulation was also
VieW article irn pact > detected in heterozygous meLarls ::Jrrx_parec' to wi'l:-Jv-rype fbe-s, F)robat-ly

because of regulatory perturbations induced by the PflacW} transposon. Our
work provides the first phenotypic evidence for the essential role of CG18135, a
scenario in accordance with the putative role of this gene in carbohydrate-
binding processes.
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CG18135, PllacW) Insertion, Drosophils melanogaster, mutant phenotype, lethality,
gene expression
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Contextul genomic
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Transcriptional Regulatory Regions (REDfly)

* Insertie P{lacW} la coordonatele genomice 3L:18996755-18996762

« Un total de 12 insertii ale transpozonilor derivati din P-, PBac- si MiMIC- au fost raportate pentru gena
CG18135

* Insertia P{lacW}CG18135MZ4CM3 ¢ alte patru insertii ale transpozonilor derivati din P- sunt suprapuse sau
Tn apropierea modului reglator in cis CRM14763



Contextul genomic

* Analiza XSTREME (MEME Suite) a indicat prezenta unor situsuri de legare pentru factorii de
transcriere SP1/KLF

 Motivul de legare al factorilor de transcriere SP1/KLF are secventa de nucleotide
AGCCAGGCCCTCGCC si contine secventa tinta a transpozonului (subsecventa CCCTCGCC)
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Context genomic

 Factori de transcriere din SP1/KLF precum Spl, buttonhead si cabut (cbt) au rol de
activatori sau represori in procese de dezvoltare

 Activarea anormala a cbt poate explica partial:
» fenotipul specific al aripilor observat Tn mutantii imago escaper
» mecanismul de control al muschilor implicati Tn zbor si locomotie
» reglarea numarului de depresori dorsali ai muschilor implicati n salt
» comportamentul sedentar si miscarile spasmotice ale mutantilor escaper

* Omologii cbt la om sunt KLF10 s1 KLF11 si sunt implicati 1n:
» metabolismul energenic

» proliferarea, diferentierea si apoptoza celulara mediata de TGF-f3



Caracterizarea indivizilor escaper (raportare 2)




Caracterizarea indivizilor escaper (raportare 2)




Test de complementatie genica

CG18]35 lacwiCGI8135 yCo pP{lac W057302  (C'(G]8 ] 35 lacW}CGI8135
x >
TMO6B, Th, Hu, e TMO6B, Th, Hu, e

|

CG18]35FacwiCGI8I35
yCopP{lacW}057302 CG18135Placw;CGI8135

e 1nfertili/ sterili
e viabilitate crescuta
e fenotipuri variate la nivelul aripilor s1 ochilor



Mobilizarea insertiei P{lac\W}*©¢18135Mz4CM3

CG]8135P{lacW}CG]8135 A2-3, Sb
TMG6B. 7h, Hu.e  ~ TMG6B. Th. Hu. ¢

|

- CG18135FlacWw;CGI8135 CG]8]35F lacwiCGI8135
‘ X

A2-3, Sh TM6B, Tb, Hu, e

|

.. CG] 8135 excizie Si CGI 8135 excizie
CG18135"acwicGisiss = TM6B, Th, Hu, e




Evaluarea exciziel transpozonului prin PCR

* Indivizi selectati:
> CG18135P{lacWiCG181359/ TM6EB, Th, Hu, e — proba B
> CG18135P{lacW}CG18135 [ TMEB, Th, Hu, e — proba C

 Extractie ADN cu kit-ul Wizard Genomic DNA Purification kit (Promega)

« Amplificare multiplex cu:
» 1 primer specific pentru capetele invers-repetate ale transpozonului P{lacW} - MM11
» 2 primeri specifici pentru regiunea genomica din aval de insertie — SF si LR



Evaluarea exciziel transpozonului prin PCR

848 pb

100 pb




Concluzn

* Investigatii In silico

* Teste de

complementatie

* Cross-uri de reversie ——

>

e Testare PCR

P{lacW}¢G18135.M24CM3  noate produce o serie de
perturbari functionale la nivel genomic

Fenotipul determinat de genotipul
C618135P{IacW}C618135/CG18135P{IacW}C618135
este influentat de structura background-ului
genomic

Obtinerea revertantilor cu mutatii de tip excizie
de reversie care complementeaza alela
CG 18135P{IacW}C(318135

Descendenta din cross-ul de reversie contine
doar insertia P{lacW} in gena CG18135
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