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B Genomic organization and structural features of zebrafish mbnl
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B Alternative splicing of zebrafish mbnl primary transcripts generates

extensive protein diversity
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Fig.1 Sequence comparison among Muscleblind family members. Alternative spliced protein isoforms
for each model animals orthologues. Sequences used for comparison are human (Homo sapiens)

Hs MBNLI(NP_066368.2), Hs MBNL2 (NP_ 659002.1) and Hs_ MBNL3(NP_060858.2); mouse
(Mus Musculus) Mm_Mbnll(NP_064391.2), Mm_Mbnl2 (NP_ 780550.1) and Mm_Mbnl3 (NP_
598924.1); frog (Xenopus tropicalis) Xt mbnll(ENSXETP00000046798), Xt mbnl2
(ENSXETP00000050703) and Xt mbnl3(ENSXETP00000011905); fly (Drosophila melanogaster)
Dm_muscleblind; worm (Caenorhabditis elegans) Ce_muscleblind (NP_510746.2). Alternative splice
protein isoforms zmbnll _C, zmbnl2 C and zmbnl3 B exemplify fish (Danio retio) Dr_mbnll, 2, 3
proteins, respectively. Characteristic for the whole family is the presence of tandem CCCH Zinc fingers
(CX7CX4CX6H and CX7CX6C3H, where C: Cys; H: His; X represents any amino acid), LEV and
NGR boxes are indicated. Also conserved in all veterbrates MBNL proteins is a potential Ser/Thr
amphipathic helices in C-terminal region. Some MBNL protein isoforms include low complexity
region such as alanine-rich regions of unknown function. Alignments were generated with
CLUSTALW with minor adjustment on the basis of structural information. The multiple alignments
was drawn by BioEdit package gets from Tom Hall at North Carolina State University. Indentical
amino aicd are boxed in blank and similar amino acids in grey.
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10 67
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Fig.2 Phylogenetic analysis of MBNL proteins in model animals and fish. The similarity dendrogram
of thirteen mbnl-related sequences were retreived from protein database at the genomic database and
aligned using a multiple sequence alignment method. Neighbor-joining algorithm was used and the
numbers at the nodes were an indication of confidence level for the branches as determined by

bootstrap analysis (100 bootstrap replicates). C.elegans and Drosophia muscleblinds were used as

outgrpoup to root the tree. The length of the branch represents time to common ancestor. The scale bar

on the top left corner of figure indicates 10% divergency along each branch. The genes of similar

clusters were denoted by different color boxes.
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Fig.3 Schematic representation of the D. retio mbnl-related genes and their alternatively spliced
transcripts. Alternative splicing and genome organization analysis for fish zmbnl primary transcripts
that extensive protein diversities. Boxes linked by a horizontal line at the top of each panel represent
exons and genomic DNA (Zv.7 assembly), respectively, of zmbnl1 (A), zmbnlI2 (B) and zmbnI3 (C)
genes. Exon-intron structure was represented from the alignment of cDNA and genomic sequences by
sim4 program. The numbers on the bottom indicate exon numbers. Some untranslated exons are not
presented in all zmbnl genes, as indicated. Only coding exons are represented for alternative splicing
isoforms. Broken-lines linked specfic exon combinations dedicated the combination of alternative
splicing of fish zmbnl genes. Numbers indicate the length of each protein variants ( a.a. amino acid).
Exons are drawn approximately to scale, with numbers denoting the length (nucleotides) but the
intervening genomic sequence is not. Untranslated regions (UTR), coding sequences, alternative
splicing site, CCCH Zinc finger domain (Zn finger), Alanine-rich regions (Ala rich) and Ser/Thr
amphipathic helical are indicated as shown in the bottom. The primers used to amplify isoform-specific
exons are denoted by arrows. Asterrisks denote the alternatively spliced exons.
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Hs(MBNL1) NP_D66368.2 340 VSAATTSATSVP A ANCEZ] Pro Thr
Mm(Mbn11) NP_D64391.2 139 VSAATTSATSVP A ANCEZ Thr
Xt(mbn11) ENSXETPOOO00046798 348 VSAAATSATSVF A ANCE ] AMa 8 . Thr
Dr(mbn11) zmbnliC 368 AVSA SATSVPFARSASANCELL 18
Hs(MBNLZ) NP_659002.1 K] TSATVSA PATSVPFAA 115 363 Ala 4 = | Asn
Mm(Mbri12) NP_780550.1 Y TSATVSA ATSVPFAA ANCE Y ®
Xt(mbr12) ENSXETPO0000050703 3450 1 Wi i ATSVPFAA ANCET] The . ' \‘.\ . ) i
Dr(mbn12) zmbn12C 1 VSA ATSVPYA AP -;'b: 267 \
Hs(MBNL3) NP_0G0858.2 327 VSA SVF fl APTTG N ’: 351 lle 48 /4 ‘ Thr
Mm(Mbn13) NP_598924.1 31501 VS ASNVP VP GNCEzE] |
S 7 -~ -~ 13

Xt(mbnil3) ENSXETPO0000011905 332 | VS VPFAATATANGED] val " Sl ]| Ala
Dr(mbn13) zmbn138 352 VS PYTNVPFAESATSNCEG Pro t w . Ser
Dm(musclebind) 2741 - \ GFLR 1' = |~ 207 P 3 a0 Y
Ce(muscleblind) QY VP AN S CEY VPP P R e R EEaar Y ra Ala

Fig.4 The C-ternimal motif of mbnl-related genes adopts a Ser/The-rich amphipathic helical structure.
(A) Multiple sequecne alignmentof the truncated C-terminal region of MBNL orthologues, including
zebrafish MBNL2. The abbrviations used are as follows: HS Homo sapeins, Mm Mus musculus, Xt
Xenopus tropicalis, Dr Danio retio and Ce Caenorhabditis elegans. The NCBI Refseq and Ensembl
accession number are indicated. Seqeucnes were aligned used CLUSTALW and assembled using
BioEdit program. Conserved residues are boxed with the following colour code: yellow, hydrophobic;
green, serine and threonine; red, acidic. Dm and Ce muscleblind protein accession numbers are
NP_788391.1 and NP_510746.2, respectively. (B) Helical-wheel representation of the 351-368
seqeucne of fish zmbnl2C with putative amphiphilic alpha-helix demonstrating partitioning of polar
uncharged and hydrophobic amino acids (yellow and green circles, respectively). The helical wheel
plot was generated with the aid of Java-applet at
http://cti.itc.virginia.edu/~cmg/Demo/wheel/wheel App.html.
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