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8 SRp20 Sfrs3, X16 RRM, RS Gcuccucuuc SRp20, CT/CGRP; —/- early embryonic lethal E3.5
8 9G8 Sfrs7 RRM, RS, C2HC Znf | (GAC)n Tau, GnRH, 9G8
g % ASF/SF2 Sfrsi RRM, RS RGAAGAAC HipK3, CaMKII3, HIV RNAs; —/— embryonic lethal, cond. KO cardiomyopathy
8 E SC35 Sfrs2 RRM, RS UGCUGUU AChE; —/- embryonic lethal, cond. KO deficient T-cell maturation, cardiomyopathy; LS
rm_” -g SRp30c Sfrs9 RRM, RS CUGGAUU Glucocorticoid receptor
g_ E SRp38 Fusip1, Nssr RRM, RS ACAAAGACAA CREB, type Il and type Xl collagens
% &: SRp40 Sfrs5, HRS RRM, RS AGGAGAAGGGA | HipK3, PKCB-II, Fibronectin
_3 % SRp55 Sfrs6 RRM, RS GGCAGCACCUG | cTnT, CD44
o .‘% SRp75 Sfrs4 RRM, RS GAAGGA FN1, E1A, CD45; overexpression enhances chondrogenic differentiation
Q % Tra2a Tra2a RRM, RS GAAARGARR GnRH; overexpression promotes RA-induced neural differentiation
5 Tra2 Sfrs10 RRM, RS (GAA)N HipK3, SMN, Tau
8 SRm160 Srrm1 RS, PWI AUGAAGAGGA CD44
5 SWAP Sfrs8 RS, SWAP ND SWAP, CD45, Tau; possible asthma susceptibility gene
%l hnRNP A1 Hnrnpai RRM, RGG UAGGGA/U HipK3, SMN2, c-H-ras; rheumatoid arthritis, systemic lupus erythematosus
N hnRNP A2/B1 | Hnrnpa2b1, Hnrnpa2 | RRM, RGG (UUAGGG)n 4.1R, HIV Tat, IKBKAP; rheumatoid arthritis, systemic lupus erythematosus
§ E hnRNP C Hnrnpc, Hnrnpci/c2 | RRM U-rich B-amyloid receptor; —/— embryonic lethal E6.5; systemic sclerosis, psoriatic arthritis
:8 g hnRNP F Hnrpf RRM, RGG, GY GGGA, G-rich PLP, c-SRC, Bcl-x
=4 & hnRNP G Rbmxrt, Hnrnpg RRM, RGG, SRGY AAGU SMN2, a-tropomyosin; —/— impaired spermatogenesis
= E hnRNP H Hnrph1 RRM, RGG, GYR, GY | GGGA, G-rich PLP, HIV tat, Bcl-x; possible implication in MD
_E hnRNP L Hnrnpl RRM C/A-rich eNOS, CD45; systemic rheumatic diseases

PTB Ptbp1, Hnrpi RRM UCUU, CUCUCU | nPTB, c-SRC, Fas, cTNT, CGRP, NMDA, CLBC, hnRNP A1

nPTB Ptbp2, brPTB RRM Cucucu c-SRC, GlyRa2

Fox1 A2bp1 RRM (UGCAUG NMHC-B, CGRP, F1y; possible autism association, sporadic epilepsy
% Fox2 Rbm9 RRM (U)GCAUG NMHC-B, 4.1R, FGFR2
g Cugbp Cugbp1, Brunol2 RRM U/G-rich cTNT, Insulin Receptor; overexpression MD symptoms; MD, DD and BD :. . -:
% Cugbp2 ETR-3, Brunol3 RRM U/G-rich cTnT, Tau, Cox-2; MD, DD, and BD
% Celf4 Brunol4 RRM U/G-rich Mtmr1, cTnT; —/— neonatal lethality, seizure disorder. CELFA cardiomyopathy
g. HuD Elavi4 RRM U-rich Ikaros, CGRP, AChE; overexpression cognitive deficits; Hu syndrome, PE
g.. Nova-1 Nova1 KH YCAY GlyRa2, GABAa; —/— postnatal lethality by motor neuron death; POMA syndrome
é g Nova-2 Nova2 KH YCAY JNK, GIRK, neogenin; —/— synaptic plasticity and LTP defects; POMA syndrome ND
g E TIA1 mTial RRM U-rich MYPT1, Fas, CGRP, FGFR2, TIAR, IL-8, VEGF; -/~ early embryonic lethality
5 5 | TIAR Tial1l, mTIAR RRM U-rich TIA1, CGRP, TIAR; —/- early embryonic lethality
g g Mbnl1 Mbnl C3H1 Znf YGCUU/G)Y cTnT, Insulin receptor, Clcn1, Tnnt3; —/— mice develop MD-like disease; MD
g. SIm-2 Khdrbs3, T-STAR KH UAAA CD44, VEGF-A; possible glomerular diseases association
g' Quaking Qk, Qkl KH ACUAAYI...JUAAY | MAG, PLP; —/- embryonic lethal, gkv CNS/PNS dysmyelination, tremors; ataxia, SCZ
*z PSF Sfpg RRM ND CD45, CoAA
3 SPF45 Rbm17 RRM, G patch ND Sxl, Fas; overexpression mutlidrug-resistance phenotypes
go. Rbm4 Rbmd4a, Lark RRM, C2HC Znf C/U-rich MAPT, a-tropomyosin, Tau
g Sf3b1 SAP155, SF3b155 RRM, HEAT ND Bcl-x; +/- skeletal transformations concomitant with ectopic Hox expression
_§ Sam68 Khdrbs1 KH A/U-rich Bcl-x; —/— increased osteoblast differentiation, reduced adipocyte differentiation
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Alternative splicing is the process by which pairs of splice sites are differentially selected to generate multiple mRNA variants from a single precursor (pre-) mRNA. It repre-
sents a frequent mechanism underlying the expansion of the proteome and regulation of gene expression in higher eukaryotes and is known to play numerous critical roles
in both normal and disease processes. Among the different types of alternative splicing are variable inclusion of exons, selection of alternative 5’ and 3’ splice sites, inclusion
of mutually exclusive exons, and retention of introns.

Many alternative splicing events are regulated in a cell/tissue type-, development stage-, and/or growth condition-specific manner, and emerging evidence indicates that
many such events are coordinated by the action of individual or combinations of trans-acting regulatory proteins that bind to specific sites within pre-mRNA. These binding
sites, referred to as enhancers or silencers, are generally located proximal to splice sites within intron and exon sequences. Binding of splicing factors to these sites serves
to promote or repress the formation of the spliceosome, the large (~60S) RNA-protein machinery that catalyzes intron removal.

This SnapShot provides a quick guide to the growing list of mammalian protein factors known to regulate alternative splicing. Information provided for each factor includes
the following: common name (1st column), Mouse Genome Informatics (MGI) symbol and/or other common names (2nd column), key domains (3rd column), reported RNA
binding sites (4th column), and examples of alternatively spliced target transcripts, associated phenotypes, and diseases (5th column). In addition, heat maps generated
using published microarray data (see below) are provided to show the mMRNA expression profiles for each factor across diverse mouse tissues.

In addition to the factors shown, other proteins, including constitutive components of the spliceosome, and in a few cases small RNAs, have also been reported to regulate
alternative splicing. Among the proteins not listed in the table are members of the SR family (SRp46, SRp54), SR-related proteins (SRrp35, SRrp86, RNPS1), hnRNP family
(hnRNP M), CELF family (CELF3, CELF5, CELF®6), and other factors (Raver1, SIm-1, SKIP, Slu7, TDP43, YB-1). Specific kinases (e.g., SRPK1, SRPK2, Clk/Sty, DNA Topoi-
somerase |, Akt, PKC), phosphatases (e.g., PP1, PP2A, PP2Cy), and methylases can also control alternative splicing by modulating the posttranslational modification status
of splicing factors, which can affect their ability to promote or repress spliceosome formation. Given the complexity and extent of regulated splicing decisions in metazoan
organisms (it is estimated that more than two-thirds of human multiexon genes undergo alternative splicing) as well as the large number of RNA-binding domain proteins and
other potential trans-acting factors that currently lack assigned functions, we anticipate the list of important splicing regulators to greatly expand in the next several years.
Abbreviations

Protein domains: C2HC Znf, CCHC zinc finger domain; C3H1 Znf, CCCH zinc finger domain; G Patch, glycine-rich nucleic binding domain; HEAT, HEAT repeats; GY, glycine-
and tyrosine-rich domain; GYR, glycine-, tyrosine-, and arginine-rich domain; KH, RNA-binding domain; PWI, PWI nucleic acid-binding domain; RGG, RGG box: arginine-
glycine-glycine repeats; RRM, RNA recognition motif; RS, arginine-serine repeats-containing domain; SWAP, RNA-binding domain derived from the Drosophila Suppressor-
of-White-APricot splicing regulator; SRGY, motif enriched in serine, arginine, glycine, and tyrosine.

Binding sites: [...], spacer sequence of 1 to 20 nucleotides; n, motif repetitions; ND, not determined; R, purine; Y, pyrimidine.

Mouse phenotypes and disease associations: —/—, homozygous knockout; —/+, heterozygous knockout; CNS, central nervous system; Cond. KO, conditional knockout; BD,
Becker muscular dystrophy; DD, Duchenne muscular dystrophy; LS, Leigh’s syndrome; MD, Myotonic dystrophy; PE, Paraneoplastic Encephalomyelitis; PNS, peripheral
nervous system, POMA, Paraneoplastic Opsoclonus-Myoclonus Ataxia; RA, retinoic acid; SCZ, Schizophrenia.

Mouse tissues: Amy, amygdala; Ceb, cerebellum; Hip, hippocampus; Hyp, hypothalamus; OB, olfactory bulb; SC, spinal cord; BM, bone marrow; Bo, bone; Ht, heart; SM,
skeletal muscle; Epd, epidermis; Kd, kidney; Liv, liver; Lu, lung; Pan, pancreas; Pla, placenta; Pro, prostate; Sto, stomach; Spl, spleen; Thy, thymus; Thd, thyroid; Te, testis;
Ut, uterus; Ov, ovary; E3.5, embryo day 3.5; E6.5, embryo day 6.5; E8.5, embryo day 8.5; E10.5, embryo day 10.5.

Data Analysis

The mouse mRNA expression profiles were generated using the TreeView v1.60 program and microarray data from the study of Su et al. (2002). The color scale indicates
signal intensity over the mean intensity value for the 28 tissues shown. The mean-subtracted intensity values range from —606.9 to +7680.7.
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