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Lztrl is a conserved regulator of Ras/MAPK
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LZTR1 was recently identified in a screen of human chronic myeloid leukaemia cells aimed at discovering the genetic basis of drug resistance
mechanisms [Bigenzahn, Collu et al.]. Specifically, LZTR1 was shown to regulate RAS ubiquitination and RAS/MAPK pathway activation in cell culture
models. Here we demonstrate a conserved function for the fly orthologue Lztr1/CG3711 in regulating Ras activity in vivo. Knockdown of CG3711
leads to Ras gain-of-function phenotypes in the wing, which can be rescued by loss of one copy of Ras. Further, through epistasis experiments we

show that CG3711 acts in the Egrf/Ras/MAPK cascade to control wing vein patterning. We are currently investigating the role of Lztr1 in the

developing eye.

Background
a Gene-trap mutagenesis BCR-ABL inhibitor treatment b Imatinib - . . ® o Insertions
SAl= ] pA] Imatinib Rebastinib 3
Ponatinib
KBM-7 Outgrowth of -
near-haploid 323 ® resistant cell populations Nilotinib 1 @ . . O
532 w 14-21d 297
— Ve — 8888
* % «» | Dasatinib- O O @ )
. c
l - pool resistant cells % ——
. . “ | Bosutinib . o (FDR adj. P-value)
Control - gDNA isolation
cell populations . Inverse- or o
l LAM-PCR and NGS Rebastinib 1 O O O @ 0
b - 10716
Enrichment analysis Ponatinib - O O O o O e
compared to unselected B 10-4
cell population N \ '\ L 0 -\ A
¢ NG S
& & o
Genes L [
enriched in: 2 4 screens
C d 2 tztrd (FESYHE) X tropicals
[ =
LZTR1 nae ‘ L tztr1 (FIA%33) 0 reno
H. sapiens ——1]2 ¢afas o NG 2 - || e ) e
gy I I 1 L ) ]
Kelch domain BTE-1 JAaCK-1 BTB-Z BACK-2 é L] { Lztrd (BEDFI) A nonvegious
1 184 3 Latrt (QRO033) M mvsceius
c .
cG3711 e e ETHE S - N o7 R
f far 1 =1 L L o 1 SO o "
D. melanogaster Kelch darman BTB-1 BACK-1 BTHE-Z BACK-2 O r— AETHY RTINS O cunidus
g ‘l— LZTRY |QBNES3) A sagens
é CGE3T11 |Q9v410) L. mefancgasisr

a) Schematic of mutagenesis screen employed by our collaborators in the Superti-Furga laboratory (see Bigenzahn, Collu et al. for full details). b) ‘TOP SIX’
hits from screen — only LZTR1 had no known function in pathways associated with drug-resistance. c) CG3711 is the D. melanogaster homologue of LZTR1.

d) Conservation of LZTR1 family across species

Results

Knockdown of CG3711 causes Ras gain-of-function phenotypes in the wing
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1) actin>white'® (control) 1) actin>CG3711'R #1
2) actin>CG3711'R #1 2) EGFREPI/+ (Gain of function allele)
3) actin>CG3711R #2 3) actin>CG3711'R #1 EGFREp1/+
4) actin>whitelR Ras85D*
5) actin>CG3711'R #1 Ras85D*"
6) actin>CG3711R #2 Ras85D*/-
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a) actin-GAL4 driven knockdown of CG3711 causes ectopic wing vein formation — a hallmark of enhanced Ras/MAPK signalling. b) Examples of ectopic wing
vein formation can be grouped into classes of phenotypic severity, as indicated. c) Loss of one copy of Ras85D can suppress the CG3711'f phenotype from
two independent RNAi lines. d) Knockdown of CG3711 enhances the EGFRE/P1 gain of function phenotype.

Knockdown of CG3711 enhances EGFR- and Sevenless gain-of-function phenotypes in the eye

a-c) actin-GAL4 driven knockdown of CG3711 enhances EGFR gain of function phenotype in the eye. a) WT eye. b) EGFREPY/* causes a small-eye phenotype
(here with control white'R) c) CG3711'"F knockdown enhances the small-eye phenotype. d) Schematic of WT adult eye photoreceptor arrangement. e)
Tangential eye section of adult wild type eye. f) EGFREPZ/+ does not substantially alter photoreceptor patterning (circles indicate clusters where one or more
photoreceptor has failed to be specified). g) Knockdown of CG3711 in addition to EGFR gain of function, causes conversion of outer photoreceptors 1/6 into
an R7 inner photoreceptor fate (marked by magenta asterisk). Conversion to R7 fate is a hallmark of Sevenless/Ras gain of function signalling.
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