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Analysis of nuclear envelope proteins regulating vertebrate development
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Roles of nuclear envelop proteins in the regulation of vertebrate development remain to be

elucidated. We recently identified a novel protein, referred to as Nemp1l (nuclear envelope integral

membrane protein 1) in Xenopus laevis. Nempl has a putative signal peptide (SP), transmembrane

domains (TMs), and two evolutionarily conserved regions, named A and B. Nempl is expressed in

the anterior neuroectoderm at the neurula stage, and in the head region, predominantly in the eyes, at

later stages. Functional analyses with Xenopus embryos showed that both overexpression and

knockdown of Nempl reduce the expression of early eye-specific regulatory genes at the neurula

stage, and later cause severe eye defects, suggesting that a proper level of the Nempl protein is

required for early eye development. Deletion analysis of Nemp1 showed that both SP and TMs are

necessary for biological activity and nuclear envelope localization, and that regions A and B are

important for biological activity. Analyses of proteins interacting with region B revealed that this

region can interact with various chromatin- or nuclear transport-related proteins. These data

suggest that Nemp1 regulates eye-specific early genes possibly at the inner nuclear membrane with

region B faced to the nucleoplasm.
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Fig. 1. Activity and nuclear envelope localization of Nempl and its deletion constructs.
Percentages of ‘eye defect’ phenotypes of no eye and trace eye are shown as follows: +++,
>60%; ++, 40%-60%; +20%-40%; +/-, 5%-20%; -, <6%. ‘Nuclear envelope’ indicates
subcellular localization of Myc-tagged Nempl constructs: +, nuclear envelope; -, not +; C,
cytoplasmic; N, nuclear. A, region A; B, region B; BBS, BAF binding site; NLS, nuclear

localization signal; SP, signal peptide; tag, Myc tag; TM, transmembrane domain.
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Fig. 2. A possible model of nuclear envelope localization of Nemp1 and its interactions with
other proteins in the nucleus. See the text for details. A, region A; B, region B; ER,
endoplasmic reticulum; INM, inner nuclear membrane; NE, nuclear envelope; NL, nuclear
lamina; NLS, nuclear localization signal; ONM, outer nuclear membrane; SP, signal peptide;
X, putative interacting proteins.
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