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The insulin signalling system including the insulin receptor tyrosine kinase (IRTK) is - i 5 -

evolutionarily ancient and appears in the first multicellular organisms (Cnidarians). The BlOIOglcaI funCtlonS Of IMP L2

Drosophila Melanogaster genome contains seven genes for insulin-like peptides (ILPs) that are ° -

expressed in neurosecretory cells in a highly tissue- and stage-specific pattern, DILP1-7. There Inducec' by 20 hyd roxyeCdysone

is however only one IRTK (dIR). This system is important in the regulation of metabolism, ° Secreted immuno Iobulin famil mem ber

growth, reproduction and lifespan. g y

We reported in 2011 the crystal structure of Drosophila insulin-like peptide 5 (DILP5) (expressed ° i i 5 i - 5 -

in Saccharomyces cerevisiae) at 1.85A resolution, as well as its biological and receptor binding Expressec' durlng Imaglnal dlsc and Imaglnal hIStObIaSt
properties. DILP5 shares the canonical fold of the insulin peptide family and form dimers that -

differ from the mammalian and hagfish insulin dimers. morphogeneSIs

Drosophila Melanogaster also has a circulating ILP binding protein, called imaginal ° Involved in the formation Of the continuous adult

morphogenesis protein-Late 2 (IMP-L2), with no equivalent in mammals. It was cloned,

Factore, We showed in 2011 that it slso binds DILPS, The knockout of IMP-L2 is embryonic jethal, epidermis _

t0 DILPS, Recombinant IMP-L2 was expressed in & Baculovirus expression system, purified anc * Gene deletion is embryonic lethal

flr/IyPs—tﬂ“Zs.icl)vV:étdh :glepr:‘leucrl?cfesdhfer?)\g Esrtwcémslequence a bilobed structL_lre witrl two IgG beta"sheet ° OVEI‘EXP_I‘ESSIPH |n-Creases |_If€§pal1 ]

Chructure is very different from the known partial structure of IGFEPS which 1& mostly alpha. * IMP-L2 is an insulin/1GF binding protein (7)

'rllﬁlelcaclémplex of IMPL-2 with DILP5 showed a multimeric Stl’l_,ICFUI’e with two_DILPS molecu_les ° HomOIogue_Of IG_F-B_P7 tu_mour Suppress_or? _
cetrameric IMPL2. The structural differences between the free and bound forms. will be + Conteracts insulin signalling and essential for starvation
discussed. I‘ESiSta nce

Phylogenetic analysis of 12 drosophila genomes Crystal structure of unbound IMP-L2

From ref. 3
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Sequence comparison of insect binding proteins
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Fio. 4. Amino acid sequence comparison of Sf-IBP and IMP-L2. A, conserved residues and conservative substitutions are in reversed
contrast. The signal peptide cleavage sites in Sf-IBP and IMP-L2 were predicted using SignalP (34). The signal peptide cleavage site 15 marked with
a horizontal arrow, and the four cysteines of the Ig domains are indicated by asterisk. A vertical arrow denotes a N-hnked glycosylation site. B,
schematic representation of the domain structure of Sf~-IBP and IMP-L2.




