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Dn_akirin HAC-ATLKRALDHES--HNORPH
Dr_akirinl HACGATLKRSHEFER-LLSPOSH
Dr_akirin2 HACGATLKRTHOFDP-LHHPASH
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Hn_akirinl HACGATLKRPHEFERALLSPGSH
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Dn_akirin
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PH----5PS555A:
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PLPGPTPGLRPPDAEPPPPF————————- ATATPPASLA-OPAPPGSERRL

SPOKYLRHEPSPFGRYSSA

--------- DKHAESLCHEIKRLHKRKALPITSSALE-----RHODSSGSEHGPESPRRPDSPONLHRHGEKALF TFK

Dr_akirinl LQQDEH??QQIEQIFQNIRQEYSRYQRRRQLEGHFNQTEPCSSTDIQSSSPHLTSPSSP----TEHSSLKK-DQPLFTLR

Dr_akirin2
Hn_akirin2 LTT--
Hs_akirin2 LTT=--
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Bl Akirin@EERF55
I i Multalin(http://multalin.toulouse.inra. fr/multalin) X} JLAN 4 b Akirin & [ 205 R 5 41 REAT 22 38 91 LU, [P K T-90% 1 J3 41 FH 4T (b, )
PEVEA T-50%~90% [ J3 41 FH W (b ic, SBHERRIC K% @ 045 5 (NLS). Dm(EE i S, AY095189), Dr(}E 1 1, akirinl NP_001007186, akirin2
NM_213542), Mm(/)N [, akirinl NM_023423, akirin2 NM_001007589), Hs(¥} N\, akirinl NP_078871, akirin2 NP_060534).

Fig.1 Amino acid alignment of AKkirin sequences

Alignment of the Akirin sequences using MULTALIN(http://multalin.toulouse.inra.fr/multalin). Residues conserved at 90% or more are marked in
red, between 90% and 50% in blue. The putative NLS are marked in black box. Dm (Drosophila melanogaster, AY095189), Dr (Danio rerio, akirinl
NP 001007186, akirin2 NM_213542), Mm (Mus musculus, akirinl NM_023423, akirin2 NM_001007589), Hs (Homo sapiens, akirin] NP_078871,

akirin2 NP_060534).
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Fig.2 Role of Akirin proteins in producing immune mediators following microbial infextion
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A: the Drosophila melanogaster Imd pathway. Peptidoglycan(PGN) components of Gram-negative bacteria activate the Imd pathway, which results
in the movement of Relish (an NF-kB-like transcription factor) to the nucleus. Relish then mediates transcription of genes that encode antimicrobial
peptides. Akirin as a nuclear factor that acts late in this signaling cascade and is required for Relish-mediates gene transcription; B: the mammalian
TNF and IL-1R-Toll-like receptor(TLR) signaling pathways. The activation of the TNF receptor 1 (TNFR-1), the IL-1R or Toll-like receptor turns on a

signaling cascade that results in movement of NF-«B to the nucleus and activation of gene transcription. In mice, a structurally highly conserved homo-

logue of Drosophila Akirin, Akirin2, is required for NF-kB-mediated gene transcription.
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Placozoa Basal Metazoan protogene
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Fig.3 The genomic organisation of Akirin orthologues across eukaryotic lineages
A: the schematic diagram is made to scale with exons as white boxes and introns as black lines. Evidence is also presented suggesting that the coding
sequence of tne metazoan akirin proto-orthologue was derived from exons 2/3 of the choanoflagellate (M. brevicollis) gene. B. floridae Akirin is com-
posed of 5 exons and exon 5 is shaded with vertical lines to show that it is not equivalent to exon 5 of vertebrate Akirins; B: shows the conservation of
exon-exon boundaries across the metazoans. Different exons are shaded in different colours and are numbered with roman numerals. Exons are not to

scale and represent an archetypal genomic organization for the taxa shown. Double ended-arrows indicate conservation of exon-exon boundaries.
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Akirin, the New Molecule in Innate Immune System

Xiao-Yan Zhang, Li-Guo An, Gui-Wen Yang*
(Shandong Provincial Key Laboratory of Animal Resistance Biology, School of Life Sciences,
Shandong Normal University, Jinan 250014, China)

Abstract The innate immune system is the first defense against the microorganisms in all metazoans. Aki-
rin, as a new nuclear factor which discovered in the innate immune response of Drosophila melanogaster, plays a
critical role in the immune deficiency (Imd) pathway. Akirin proto-orthologue gene exists in a wide range of meta-
zoans from Choanoflagellates, Drosophila to mammals and its sequences are highly conserved. In the Imd pathway
of Drosophila and the Toll pathway of vertebrates, Akirin combining with the transcription factor NF-kxB can modu-
late the transcription of target genes. Besides, Akirin’s overexpression and knockout influence animals’ defense
ability against bacteria. Recently, some progress has been made in the immune-related signaling pathway of Akirin.
This article will summarize its structure, function, regulatory mechanisms and evolution.

Key words Akirin; innate immune system; Imd pathway; TLR pathway; NF-kB
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