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• Mammalian skin develops as an organ in which epithelium and mesenchyme) interact

with each other to give raise the formation of epidermis and a variety of appendages

(hairs, scales, nails, glands).

• Morphogenesis of the hair follicle (HF) and sweat gland (SWG) begins from the focal

thickening of the epidermis (epithelial placodes) and remodelling of the underlying dermis

that later develop nto the epithelial and mesenchymal compartments of these organs.

• Epithelial placodes further develop into epithelial buds invading into the dermis.

However, molecular profiles of gene expression and signaling/transcription factor networks

in the epithelial buds of sweat glands and hair follicles remain to be defined.

• To characterize and compare the molecular signature of the epithelial buds of the hair

follicle and sweat gland using laser capture miscrodissection, microarray and real-time

PCR analyses

• To construct signalling networks for both hair follicle and sweat gland placodes by

integrating literature-mining information with experimental microarray datasets and develop

methods of computer simulation of the signalling relations in the networks to determine the

key nodes and output changes.

• Skin cryosections of C57BL/5 mouse embryos at E17.5 were used for laser capture

microdissection using Arcturus system (Sharov et al., 2006)

• RNA samples obtained after laser capture microdissection were processed for

microarray analyses using Agilent mouse whole genome chip

• Manually currated human cellular network (>1,600 proteins and >5,000 signaling

relations) ,Cui et al., Mol Syst Biol, 3:152, 2007.

Human Signalling Network

• Over and under – expressed genes has been mapped to Human Cellular Signalling

Network.

• Shortest pathways between receptors and transcription factors has been extracted.

• Statistical permutation test has been used to select significant shortest pathways.

•Significant shortest pathways has been merged into organ specific sub-network.

Organ specific sub-networks 

Hair Follicle Sub-network:

• 61 nodes, 100 connections.

• LHX2 has been identified as a key transcription factor.

Sweat Gland Sub-network:

• 98 nodes, 143 connections.

• LHX2 has been not included in this sub-network.

• Boolean networks have been used to simulate dynamical behaviour of the system

• Initial Conditions ( Over-expressed genes ON, under-expressed genes OFF, rest of t

the genes set to RANDOM)

• Asynchronous update

• 1000 repetitive simulations

• 20 times points (all nodes reached steady state)
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• LHX2 has been confirmed as  the key transcription factor in Hair Follicle development.

• Artificially inserted LHX2 not expressed in Sweat Gland.

• Up regulation of  TGFBR2 and EGFR repress expression of LHX2.
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