





Background

Tissue growth is regulated by a balance of cell growth, proliferation andossoph
many systems, however, cell proliferation and the accumulation of individuahasd
(cell growth) have been shown to be regulated independently; including in mammalia
cells [1], fly cells [2] and in yeast [3]. This is explained in part by theadf distinct
signalling pathways [4Ras-MAPK signalling plays the predominant role in the
promotion of cell proliferation in mammalian cells, wHiEBK andTor signalling
pathways primarily control the ability of individual cells to accumulate mass,gh the
promotion of ribosome biogenesis and protein translation [5]. To maintain cell size
during tissue growth it is therefore important that increases in cellgradidn and the
rate of mass accumulation be coordinated. One way to do this is via pathwaglicrosst
and there is increasing evidence for direct crosstalk between growthadifet gtion
signals during normal development [6, 7] and in diseased states [7-9]. Hisgoricall
genetic screens to identify genes controlling cell proliferation andtiyroawe been
carried out in a tissue context in the animal [10]. Since the discovery of RNAi [11]
however, several groups have taken advantage of the ability to carry out systemati
genome-scale RNAI screensDmosophila cell culture [12-15] to address this problem.
Through the design of luciferase and FACS based RNAI screens, large noifnpanes
have been identified that regulate overall population growth, cell cycle psagresell
size, cell viability and Ras-MAPK signalling [13-15]. In addition, methods have bee
developed to carry out high content cell-based RNAI screebsosophila cell culture
[16]. Whilst the analysis of such data sets represents a challenge, doonpltaols

have recently been developed that allow an automated analysis of phenotypes from cell


















under the control of two different haemocyte drivers (Hml-Gal4 and Cg-Galddth
cases, we used UAS-GFP as a marker to confirm that transgenes werexpeasged in
these primary cells. In order to estimate cell size, mean cell asaeasured after
GFP-labelled cells had been given time to spread on an adhesive concanawvgited
surface. As controls, we also measured the spread area of cells laitlenghe driver
(data not shown) or the RNAI hairpin. In this experim@w, silencing or the expression
of a dominant negativievr or Rasconstruct led to a significant reduction in the size and
number of haemocytes relative to control experiments (Figure 5b & data not shown).
AlthoughRaslover-expression has previously been shown to cause an increase in larval
haemocyte number [46], which necessarily requires coincident cell growth asidrivi
these data suggest that Ras/MAPK signalling also plays a role irac@ssulation.
Thus,Pvr andRas1control the growth, proliferation [29] and viability [22] of

Drosophilahaemocytes vivo.

Discussion

In this study, we have used an automated image analysis pipeline to screen through
images from a high-content, genome-wide RNAI screen for genes whosty astiate-
limiting for the growth ofDrosophilacells in culture. In doing so, we identified a number
of known and novel genes regulating cell size. Interestingly, this screerfigkatnovel
role for autocrine signalling throud®vfsand the receptor tyrosine kinaRer in the

control of the autonomous growth Bfosophilacells in culture. Previous studies have
suggested roles fétvf/Pvrsignalling in the control of cell migration [23, 27, 30],

morphogenesis [25, 26, 31], cell viability [22] and proliferation [28, 29]. However, to our
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leading to the deregulated expression of ligand-receptor pairs during the dex@iagbm

a variety of cancers [48, 49].

Conclusions

In summary, this study presents evidence for a novel role for autocrine PsifjRalliing

in cell growth, both in cell culture and vivo. TheDrosophilahomologue of the

mammalian PDGF/VEGF receptor family acts upstream of Ras, and digevidiPK

and PI3K signalling modules. Sindeyf2/3andPvr show mutually exclusive patterns of
gene expressioim vivo, these data suggest that co-expression of this receptor-ligand pair
plays a key role in driving cell autonomous growth during the establishment of

Drosophilacell lines, as has been suggested to occur during tumour development.

Materials and Methods

Drosophila Cell Culture

S2R+ cells were grown in Schneider's medium (Invitrogen) or Shields and Sang M3
insect medium (Sigma) with 10% heat-inactivated fetal bovine serum (Jéddi@&nces)
and penicillin-streptomycin (Sigma). S2 cells were grown in InsectExpreds with L-
Glutamine (PAA Laboratories). ML-DmBG3-c2 cells were cultured in M8ime
supplemented with FBS, antibiotics and @0nl bovine insulin (SigmaProsophila

S2R+ cells were transiently transfected using the CellFectin §liped transfection
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Figure 4






Additional files provided with this submission:

Additional file 1: sims, duchek & baum additional data file 1.xls, 69K
http://genomebiology.com/imedia/7085084432534603/suppl.xls
Additional file 2: sims, duchek & baum additional data file 2.xls, 38K
http://genomebiology.com/imedia/1182050466253460/supp?2.xls
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