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Supplementary Figure 1: CeLIN41 binds to SL motifs of mab-10 3’UTR and lin-29A 5’UTR.
Related to Fig. 2

(a) Sequences of candidate CeLIN41 binding SLs in the mab-10 3’'UTR.
(b) Sequences of candidate CeLIN41 binding SLs in the lin-29A 5’UTR exon-1.

(c) CeLIN41 binding to lin-29A 5’UTR. Left: Schematics representing wild-type and modified lin-29A
RNA probes. Respective sequences are listed in Supplementary Table 1. Right: Gel-shift experiments
showing binding of CeLIN41 to the lin-29A RNA probes described in the schematics on the left.
Whereas CeLIN41 bound to the lin-29A 5’UTR, mutations disrupting all the four SLs (mutl)
significantly reduced the binding to CeLIN41. Mutations disrupting SL | and Il (mut2) led to the
formation of a smaller protein-RNA complex as compared to the wild-type. Compensatory mutations

in the stem (mutl-res and mut2-res) restored the protein-RNA complex to wild-type levels.

(d) Micrographs of early L3-stage C. elegans larvae, treated with either lin-41 or mock RNAI expressing
nuclear-localized GFP (to concentrate the signal; white circles demarcate nuclei) from the dpy-30
promoter and under an unregulated 3’'UTR, unc-54. The 5’UTR corresponds to the constructs in c. GFP
was imaged under identical microscope settings for all animals. The wild-type but not the mutant (mut2)
lin-29A 5’UTR imposed CeLIN41-mediated repression on the GFP (white arrowheads point to GFP-
expressing nuclei). The restored 5’UTR (mut2-res) reinstated CeLIN41l-mediated regulation
comparable to the wild-type levels. Scale bars - 10 pm.
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Supplementary Figure 2: Crystal structures of DrLIN41 filamin-NHL domain and conformation
of RNA stem loops. Related to Fig. 4 and 5

(a) Gel-shift experiment showing the binding of DrLIN41 to the mab-10 condensed 3’UTR probes
described in the schematics in Fig. 2c. Whereas DrLIN41 bound the mab-10 condensed 3’UTR,
mutations disrupting the stem (mut) abolished the binding, whereas compensatory mutations (mut-res)

restored the binding.

(b) Superposition of DrLIN41 filamin-NHL crystal structures (unbound: grey, LIN41-lin-29A complex:
olive, LIN41-mab-10 complex: gold). The protein is displayed as cartoon model and RNA is shown as
sticks. Differences in the position of the filamin domain between unbound and complex structures are

highlighted; protein domains and RNA are labeled.

(c) Detailed presentation of superimposed lin-29A (olive, sticks in atom colors) and mab-10 (gold, sticks
in atom colors) stem loop RNAs as present in the LIN41 RNA complex structures. Two views are
shown where the RNA is rotated by ~45 degrees along the indicated axis. RNA positions in the stem

loop are labeled and schematic diagrams depicting RNA sequences are inserted below.

(d, e) Electron density maps for lin-29A and mab-10 stem loop RNAs as present in the corresponding
crystal structures of the DrLIN41 complexes. RNA molecules are displayed as in b, while the protein
is shown as cartoon in grey. 2mF,-DF. simulated annealing composite omit maps are shown in grey
(1o). Ananomalous difference Fourier electron density map featuring peaks at phosphorus positions of

the RNA backbone for 1in29-A is displayed in magenta (5 o) in d. Nucleotide sequences are labeled.

(f) A ClustalO multiple sequence alignment between LIN41 NHL domains from D. rerio
(LIN41_NHL_DANRE, Uniprot ETFAMS5), C. elegans (LIN41_NHL_CAEEL, Uniprot Q9U489) H.
sapiens (TRIM71_NHL_HUMAN, Uniprot Q2Q1W?2), and D. melanogaster (WECH_NHL_DROME,
Uniprot Q9V4M?2), showing a high degree of sequence conservation. Secondary structure elements
present in the DrLIN41 filamin-NHL crystal structure are displayed as arrows (B-strands) and spirals
(3.10 helices) above the alignment. The C. elegans protein contains a 37 amino acid-long insert in the
loop connecting propeller blades V and VI, which is highlighted with a dotted line in green. Shorter
inserts are also found in the Drosophila protein and are highlighted by dotted lines in cyan. Residues
involved in RNA SL binding in the DrLIN41-RNA complex crystal structures are marked with an
asterisk under the alignment. Residues that were mutated to investigate their contribution to SL binding

are colored as in Fig. 5c.

(9) Western blot showing expression levels of mutant HSLIN41 proteins used in Fig. 5d. Uncropped

gels with markers are shown in Supplementary Fig. 8.
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Supplementary Figure 3: LIN41 Response Element - LRE. Related to Fig. 6-7

(a, b) A heat map showing the average DmWech and HsLIN41 binding scores from the RNAcompete
experiment for all RNAs containing any particular motif variant as described in Fig. 6a. The data was
clustered based on the CeLIN41 binding score. Yellow: data not available (RNA motif variants

supported by less than 20 oligonucleotide sequences).

(c) The FP assay to determine binding constants - Raw FP data of DrLIN41 interacting with a WT LRE
(SL I'in Supplementary Fig. 1b), a control stem-loop RNA with five nucleotides in the loop and mutant
LREs are shown in units of millipolarization (mP). The equilibrium dissociation constant (Kp) is shown
for the WT LRE. Each data point is a mean of three experiments and the error bars represent the standard
deviation. The WT LRE data plotted in both graphs is the same.
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Supplementary Figure 4: CeL.IN41 associated RNAs. Related to Fig. 7

The plot shows enrichment of transcripts in CeLIN41 immunoprecipitates (IP) versus inputs in two
biologically independent experiments. Known somatic mRNA targets of CeLIN41 are marked in red

and labeled.
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Supplementary Figure 5: Molecular phylogeny analysis of NHL domains of various NHL domain-

containing proteins. Related to Fig. 9

The evolutionary history was inferred using the Minimum Evolution method and the optimal tree is
shown in Fig. 9. The percentage of replicate trees in which the associated taxa clustered together in the
bootstrap test (1000 replicates) are shown next to the branches. The tree is drawn to scale, with branch
lengths in the same units as evolutionary distances used to build the phylogenetic tree. The evolutionary
distances were computed using the Poisson correction method and are in the units of the number of
amino acid substitutions per site. Each subgroup has been named as shown in the compressed tree in
Fig. 9.
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Supplementary Figure 6: Structural basis of RNA recognition by LIN41 orthologs. Related to
Fig. 9

Homology models of CeLIN41, HsLIN41, and DmWech are shown in a surface mode, with their
respective electrostatic surface potentials (scale as in Fig. 8). The approximate footprint of the RNA

stem loop on the protein surface is shown as a dotted red line.
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Supplementary Figure 7: Analysis of RNAcompete data for CeLIN41, HsLIN41 and DmWech.
Related to methods.

(a) Grey dots indicate the oligonucleotide sequences that were removed from the analysis due to
possible technical artifacts. These include: 1. The oligonucleotide sequences that showed a median
intensity lower than 6 (log2 space) over the full set of 244 experiments
(hugheslab.ccbr.utoronto.ca/supplementary-data/RNAcompete_eukarya/raw_data.txt.gz) as their
intensity is less reliable. 2. The oligonucleotide sequences that were depleted in input. 3. For HSLIN41

and DmWech, oligonucleotides that were enriched in pull-down but showed very low intensity in input.
(b) CeLINA41 response element before setting a cut-off for enrichment values.

(c) RNAcompete enrichments for all sequences and sequences containing an AAA or a CCC. Sequences
containing an AAA showed a slight shift in the distribution present at even low enrichment values (<1).

CCC showed the opposite trend.
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Supplementary Figure 8: Uncropped western blots with markers. Related to Supplementary Fig.
29.

(a) Left: Two gels showing HsLIN41 levels, from independent experiments (replicates 1 and 2), with
different exposures to the right. The middle exposure is shown for replicate 1, and the right exposure

for replicate 2 in Supplementary Fig. 2g.
(b) Tubulin levels from replicates 1 and 2, corresponding to a, shown in Supplementary Fig. 2g.

(c) Left: The gel from replicate 3, showing HSLIN41 levels. The exposure on the right is shown in

Supplementary Fig. 2g.

(d) Tubulin levels from replicate 3, corresponding to c, shown in Supplementary Fig. 2g.

14



Supplementary Table 1: Probes for gel-shifts. Related to Fig. 2 and Supplementary Fig.
1.

mab-10 part 2

uaaauucccgcccccuucgcucggagucauauaauuuccuucucuuccuaucacuuuuuugucuaguuuucaaaaaaccce
ccauuuuuccggcgguuuuucaaaaaccaaugccaagcucucauauaaugggagucuaaacacaguucgguuccaaaacca
acgcccacggccccgeccccaauuagauaauuuaaaua

mab-10 part 2 mut

uaaauucccgcccccuucgcucggagucauauaauuuccuucucuuccuaucacuuuuuugucuaguuuucaaaaaaccce
ccauuuuuccggcgCuuuuucaaaaaccaaugccaagcucuGauauaaugggagucuaaacacaguucgguuccaaaacca
acgcccacggccccgcccccaauuagauaauuuaaaua

mab-10 part 2 mut-res

uaaauucccgcccccuucgcucggagucauauaauuuccuucucuuccuaucacuuuuuugucuaguuuucaaaaaaccce
ccauuuuuccggcgCuuuuucaaaaaGcaaugccaagcucuGauauaauCggagucuaaacacaguucgguuccaaaacca
acgcccacggccccgeccccaauuagauaauuuaaaua

mab-10 part 4

Ucgcauccaaugcauugcaaguugauugcuuuuauaaauuuuugggucucgaagcgaaaagcccauaggauuuucacaaaa
auuuugcauuuaaugcagugaaaauucaaaaaauucaaagauuuuucugaauagaucaaauuuucaaauuuuccggucauu
Ccgaaauggccuaauuugcuccaaaaauuugaauaaucc

mab-10 part 4 mut

ucgGauccaaugcauugcaaguugauugcuuuuauaaauuuuugggucucgaagcgaaaagcccauaggauuuucacaaaa
auuuugGauuuaaugcagugaaaauucaaaaaauucaaagauuuuucugaauagaucaaauuuucaaauuuuccgguGauu
Ccgaaauggccuaauuugcuccaaaaauuugaauaaucc

mab-10 part 4 mut-res

ucgGauccaauCcauugcaaguugauugcuuuuauaaauuuuugggucucgaagcgaaaagcccauaggauuuucacaaaa
auuuugGauuuaauCcagugaaaauucaaaaaauucaaagauuuuucugaauagaucaaauuuucaaauuuuccgguGauu
cgaaauCgccuaauuugcuccaaaaauuugaauaaucc

mab-10 condensed 3’'UTR

ucuaguuuucaaaaaaccccccauuuuuccggcgguuuuucaaaaaccaaugccaagcucucauauaaugggagucuaaac
acaguucgguuccaaaacugaaaaacuucaauuucgcauccaaugcauugcaaguugauugcuuuucacaaaaauuuugea
uuuaaugcagugaaaauuuuccggucauucgaaauggccuaauuugcuccaaaaa

mab-10 condensed 3’'UTR mut

ucuaguuuucaaaaaaccccccauuuuuccggcgCuuuuucaaaaaccaaugccaagcucuGauauaaugggagucuaaac
acaguucgguuccaaaacugaaaaacuucaauuucgGauccaaugcauugcaaguugauugcuuuucacaaaaauuuugGa
uuuaaugcagugaaaauuuuccgguGauucgaaauggccuaauuugcuccaaaaa

mab-10 condensed 3’'UTR mut-res

ucuaguuuucaaaaaaccccccauuuuuccggcgCuuuuucaaaaaGcaaugccaagcucuGauauaauCggagucuaaac
acaguucgguuccaaaacugaaaaacuucaauuucgGauccaauCcauugcaaguugauugcuuuucacaaaaauuuugGa
uuuaauCcagugaaaauuuuccgguGauucgaaauCgccuaauuugcuccaaaaa

lin-29A

guuccgaaccaauucgccuagcgaaccuuggaguccaacuccguuuuuacucuuuucugaaaagagccuacuaaauauugg
aacuauaaucaaacuauucgaucaaaucgacacaccuacuagauaucaaauaucuaauacuggaaccaaggcuuggguaac
cugaaacugugcgaauuuggagcagaaauauu

lin-29A mut2

guuccgaaccaauucgccuagcgaaccuuggaCuccaacuccguuuuuacucuuuucugaaaagagccuacuaaauauugg
aacuauaaucaaacuauucCaucaaaucgacacaccuacuagauaucaaauaucuaauacuggaaccaaggcuuggguaac
cugaaacugugcgaauuuggagcagaaauauu

lin-29A mut2-res

guuccgaaccaauucgccuagcgaaccuuggaCuccaaGuccguuuuuacucuuuucugaaaagagccuacuaaauauugg
aacuauaaucaaacuauucCaucaaauGgacacaccuacuagauaucaaauaucuaauacuggaaccaaggcuuggguaac
cugaaacugugcgaauuuggagcagaaauauu

lin-29A mutl

guuccgaaccaauucgccuagcgaaccuuggaCuccaacuccguuuuuacuGuuuucugaaaagagccuacuaaauauugg
aacuauaaucaaacuauuGGaucaaaucgacacaccuacuaCauaucaaauaucuaauacuggaaccaaggcuuggguaac
cugaaacugugcgaauuuggagcagaaauauu

lin-29A mutl-res

guuccgaaccaauucgccuagcgaaccuuggaCuccaaGuccguuuuuacuGuuuucugaaaaCagccuacuaaauauugg
aacuauaaucaaacuauuGGaucaaauCCacacaccuacuaCauaucaaauauGuaauacuggaaccaaggcuuggguaac
cugaaacugugcgaauuuggagcagaaauauu

Mutations are marked in red.
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Supplementary Table 2: Crystallographic data collection and refinement statistics.
Related to Fig. 4-5 and Supplementary Fig. 2

D. rerio LIN41 D. rerio LIN41 D. rerio LIN41
filamin-NHL filamin-NHL filamin-NHL
unbound? lin-29A complex mab-10 complex
Data collection
Space group P212:12, P3:21 P3:21
Unit cell dimensions
a, b, c(A) 65.80, 90.59, 131.05 101.85, 101.85, 109.89 101.49, 101.49, 108.94
a, B,y (°) 90.0, 90.0, 90.0 90.0, 90.0, 120.0 90.0, 90.0, 120.0
Resolution range 50.00-2.60 50.00-1.90 50.00-2.35
(AP (2.67-2.60) (1.95-1.90) (2.41-2.35)
Wavelength (A) 1.260 1.000 1.000
Completeness (%)° 91.6 (86.8) 99.4 (92.1) 99.4 (92.2)
Redundancy® 1.9 (1.8) 7.7 (7.7) 16.5 (15.4)
Reym” 0.124 (0.491) 0.042 (2.172) 0.124 (2.468)
I/o(1)° 5.28 (1.48) 20.24 (0.81) 16.02 (0.99)
CC (1/2) (%)° 98.7 (77.9) 99.9 (38.1) 99.9 (42.9)
Unique reflections 42647 51941 27367
Refinement
Rwork 0.182 0.158 0.172
Rfree 0.244 0.180 0.211
Resolution range (A) 46.43 - 2.60 46.64 - 1.90 46.30-2.35
Reflections (all) 23630 51933 27359
Reflections (test set) 1182 (5%) 2596 (5%) 1368 (5%)
Number of atoms
Overall 6217 3541 3384
Protein 6002 3024 3013
RNA - 272 271
Solvent 215 245 100
B-Factors (A?)
Overall 30.6 61.4 67.1
Protein 31.0 61.3 67.1
RNA - 58.9 68.3
Solvent 19.2 63.7 66.7
RMS Deviations
Bond lengths (A) 0.01 0.007 0.007
Bond angles (°) 1.20 0.792 0.842
Ramachandran plot
Allowed (%) 98.3 100 100
Outliers (%) 1.7 0 0

aData collection statistics is reported for unmerged Friedel pairs

bValues in parentheses refer to the highest resolution shell
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Supplementary Table 3: LRE categories. Related to Fig. 7.

RNA motif Variant 1/-1 LI Pairing Probability Bin Score Level
UAUGA:7 U-A AUG 7 1.84441 Strong
UAUAA:7 U-A AUA 7 1.63461 Strong
UGAAA:7 U-A GAA 7 1.45818 Strong
UCAAA:7 U-A CAA 7 1.2545 Strong
UACAA:7 U-A ACA 7 1.22135 Strong
UAAAA:7 U-A AAA 7 1.16811 Strong
UGCAA:7 U-A GCA 7 1.11358 Strong
UGUAA:7 U-A GUA 7 1.06096 Strong
UCUAA:7 U-A CUA 7 1.05241 Strong
UAAGA:7 U-A AAG 7 0.9707 Strong
UUUAA:7 U-A UUA 7 0.96786 Strong
UCAGA:7 U-A CAG 7 0.94788 Strong
UAUAA:6 U-A AUA 6 0.9321 Strong
UGUGA:7 U-A GUG 7 0.8991 Medium
UUUGA:7 U-A UUG 7 0.89742 Medium
UUAGA:7 U-A UAG 7 0.87829 Medium
UGAGA:7 U-A GAG 7 0.86413 Medium
UGUAA:6 U-A GUA 6 0.83564 Medium
UUAAA:7 U-A UAA 7 0.83551 Medium
UUCAA:7 U-A UCA 7 0.83404 Medium
UAUGA:6 U-A AUG 6 0.81587 Medium
UACGA:7 U-A ACG 7 0.80056 Medium
UCCAA:7 U-A CCA 7 0.77021 Medium
UAAAA:6 U-A AAA 6 0.76223 Medium
UCUGA:7 U-A CUG 7 0.74896 Medium
UAGAA:7 U-A AGA 7 0.73576 Medium
UUCGA:7 U-A UCG 7 0.73005 Medium
UUUAA:6 U-A UUA 6 0.72904 Medium
UGAGA:6 U-A GAG 6 0.71494 Medium
UCUAA:6 U-A CUA 6 0.68443 Medium
UGAUA:7 U-A GAU 7 0.6844 Medium
UACAA:6 U-A ACA 6 0.67449 Medium
UUAAA:6 U-A UAA 6 0.61226 Medium
UUGAA:7 U-A UGA 7 0.60406 Medium
UCGAA:7 U-A CGA 7 0.5824 Medium
UCGGA:7 U-A CGG 7 0.57692 Medium
UGAAA:6 U-A GAA 6 0.56925 Medium
UAAAA:5 U-A AAA 5 0.54223 Medium
UCAAA:6 U-A CAA 6 0.52941 Medium
CUUAG:7 C-G UUA 7 0.49976 Medium
UGCGA:7 U-A GCG 7 0.4898 Medium
UGUAA:5 U-A GUA 5 0.45918 Medium
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UGUGA:6 U-A GUG 6 0.45877 Medium
UCCCA:7 U-A CCC 7 0.44002 Weak
UUCAA:6 U-A UCA 6 0.43203 Weak
CUAAG:7 C-G UAA 7 0.42949 Weak
UUCGA:6 U-A UCG 6 0.4135 Weak
CAUAG:7 C-G AUA 7 0.39446 Weak
UACUA:7 U-A ACU 7 0.39307 Weak
UUAAA:5 U-A UAA 5 0.39234 Weak
UCAGA:6 U-A CAG 6 0.36546 Weak
UUAGA:6 U-A UAG 6 0.35639 Weak
UUAUA:7 U-A UAU 7 0.35141 Weak
UACGA:6 U-A ACG 6 0.35003 Weak
CAAAG:7 C-G AAA 7 0.34865 Weak
UGGAA:7 U-A GGA 7 0.34131 Weak
UCCAA:6 U-A CCA 6 0.32522 Weak
UAUAA:5 U-A AUA 5 0.32497 Weak
UUUGA:6 U-A uuG 6 0.3208 Weak
UACAA:5 U-A ACA 5 0.3126 Weak
UUCAA:5 U-A UCA 5 0.31073 Weak
CCAAG:7 C-G CAA 7 0.30293 Weak
UAAUA:7 U-A AAU 7 0.29526 Weak
UUUAA:5 U-A UUA 5 0.28141 Weak
UGAAA:5 U-A GAA 5 0.27765 Weak
UCUAA:5 U-A CUA 5 0.27139 Weak
UGCGA:6 U-A GCG 6 0.26833 Weak
UUAAA:4 U-A UAA 4 0.25887 Weak
CGUAG:7 C-G GUA 7 0.25801 Weak
UCAUA:7 U-A CAU 7 0.25633 Weak
UUUGA:5 U-A uuG 5 0.2535 Weak
UUGAA:6 U-A UGA 6 0.25261 Weak
CCUAG:7 C-G CUA 7 0.24647 Weak
UCAAA:5 U-A CAA 5 0.24372 Weak
UAACA:6 U-A AAC 6 0.2429 Weak
UUCUA:7 U-A UCu 7 0.241 Weak
UCUGA:6 U-A CUG 6 0.23796 Weak
UCGCA:7 U-A CGC 7 0.23787 Weak
UUAGA:5 U-A UAG 5 0.23348 Weak
CGAAG:7 C-G GAA 7 0.23094 Weak
UGUGA:5 U-A GUG 5 0.23041 Weak
UAAGA:6 U-A AAG 6 0.22696 Weak
CAUGG:7 C-G AUG 7 0.2242 Minimal
UAAGA:5 U-A AAG 5 0.22194 Minimal
UGCAA:6 U-A GCA 6 0.2187 Minimal
UAGAA:6 U-A AGA 6 0.2184 Minimal
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UAUGA:5 U-A AUG 5 0.213 Minimal
UCUCA:7 U-A CucC 7 0.20311 Minimal
UGCAA:5 U-A GCA 5 0.20054 Minimal
UAACA:7 U-A AAC 7 0.19932 Minimal
UCCGA:7 U-A CCG 7 0.19771 Minimal
UAUCA:7 U-A AUC 7 0.19687 Minimal
UCUAA:4 U-A CUA 4 0.19199 Minimal
UAUUA:7 U-A AUU 7 0.18267 Minimal
UAUAA:4 U-A AUA 4 0.17849 Minimal
UAGUA:7 U-A AGU 7 0.17612 Minimal
UCAGA:5 U-A CAG 5 0.17534 Minimal
CUAGG:7 C-G UAG 7 0.17524 Minimal
UGUAA:4 U-A GUA 4 0.17498 Minimal
UCUGA:5 U-A CUG 5 0.17405 Minimal
UAGUA:5 U-A AGU 5 0.16971 Minimal
UCACA:7 U-A CAC 7 0.16886 Minimal
UAGUA:6 U-A AGU 6 0.16481 Minimal
UGUGA:4 U-A GUG 4 0.16412 Minimal
UAGGA:7 U-A AGG 7 0.16237 Minimal
CUUGG:7 C-G uuG 7 0.1543 Minimal
UCGAA:6 U-A CGA 6 0.1542 Minimal
UGAGA:5 U-A GAG 5 0.14935 Minimal
CACAG:7 C-G ACA 7 0.14653 Minimal
UUGAA:5 U-A UGA 5 0.14441 Minimal
UGCGA:5 U-A GCG 5 0.1441 Minimal
UGGGA:7 U-A GGG 7 0.14338 Minimal
UAGGA:6 U-A AGG 6 0.13911 Minimal
UGGAA:6 U-A GGA 6 0.13808 Minimal
CAAGG:7 C-G AAG 7 0.13713 Minimal
CAGAG:7 C-G AGA 7 0.13602 Minimal
CGUGG:7 C-G GUG 7 0.12768 Minimal
UGAGA:4 U-A GAG 4 0.12282 Minimal
CUCAG:7 C-G UCA 7 0.11913 Minimal
UCUCA:6 U-A CucC 6 0.1165 Minimal
CCGAG:7 C-G CGA 7 0.11584 Minimal
UCACA:5 U-A CAC 5 0.11195 Minimal
UACCA:7 U-A ACC 7 0.10635 Minimal
UAAAA:4 U-A AAA 4 0.10354 Minimal
UACAA:4 U-A ACA 4 0.10163 Minimal
UUCGA:5 U-A UCG 5 0.10112 Minimal
UGAUA:6 U-A GAU 6 0.10001 Minimal
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Supplementary Table 4: C. elegans strains. Related to Methods

Experimental Models: C. elegans Strains

41::1in-41 full-length 3’UTR; unc-119(+)] (1)

Strain Source Identifier
Wild-type CGC N2
EG6699, xeSi147[Pdpy-30::1in-29A 5'UTR exon . 1
1::gfp(pest)/h2b: :unc-54 3'UTR, unc-119(+)] II Aeschimann etal., 2017° | HW1619
EG6699, xeSi313[Pdpy-30::1in-29A 5'UTR exon 1 .

mut2::gfp(pest)/h2b::unc-54 3'UTR, unc-119(+)] Il This study HW1994
EG6699, xeSi314[Pdpy-30::1in-29A 5'UTR exon 1 mut2- .

res::gfp(pest)/h2b::unc-54 3'UTR, unc-119(+)] Il This study HW1995
EG6699, xeSi318[Plin-29A(act-1 5'UTR

exon)::gfp(pest)/h2b::unc-54 3'UTR(mab-10 condensed This study HW1999
3’UTR), unc-119(+H)] Il

EG6699, rrrSi473[Plin-29A(act-1 5'UTR

exon)::gfp(pest)/h2b::unc-54 3'UTR(mab-10 condensed This study RAF2004
3’UTR mut), unc-119(+)] 1l

EG6699, rrrSi474[Plin-29A(act-1 5'UTR

exon)::gfp(pest)/h2b::unc-54 3'UTR(mab-10 condensed This study RAF2005
3’UTR mut-res), unc-119(+)] Il

lin-41(rrr3) (1); rrrSi367 [Plin-41::FLAG-GFP-TEV-LIN- Tocchini et al., 20142 RAF1587
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Supplementary Table 5: RNA sequences used for fluorescence polarization. Related to

Methods
Name Length Sequence Description
L1 13 | GGAGUCCAACUCC lin-29A 5'UTR SL |
Ctrl 13 | GCUGACCAACUCC a stem-loop with 5 nucleotides in the loop
L1.1 (Mutl) 13 | GGAGUCCUACUCC Loop Il (A->U) mutation in L1
L1.2 (Mut2) 13 | GGAGUCCCACUCC Loop Ill (A->C) mutation in L1
L1.3 (Mut3) 13 | GGAGUCCGACUCC Loop 111 (A->G) mutation in L1
L1.4 (Mut4) 13 | GGAGACCAUCUCC Stem -1/+1 (U-A->A-U) mutation in L1
L1.5 (Mut5) 13 | GGAGCCCAGCUCC Stem -1/+1 (U-A->C-G) mutation in L1
L1.6 (Mut6) 13 | GGAGGCCACCUCC Stem -1/+1 (U-A->G-C) mutation in L1

Mutations are marked in red.
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Supplementary Note 1: RNA Secondary structure models.

The predicted secondary structures for lin-29A 5’UTR, parts of mab-10 3’UTR and the condensed mab-10 3’UTR are shown in dot-bracket notation. Several models are shown
for each sequence and their minimum free energies are indicated. Sequence regions that fold into tri-loop SLs with a U-A base pair at stem position 1 are highlighted in green.
Other tri-loop SLs are highlighted in yellow. The loop nucleotides are shown in red. Alternative secondary structures of these regions are highlighted in gray. The yellow SLs
in part 2 and part 3 of the mab-10 3’UTR arise from overlapping sequences and hence will never form simultaneously in the context of whole mab-10 3’'UTR.

C. elegans mab-10 3’'UTR

Part 2 - nucleotides 151 — 350

SLI SLII
UAAAUUCCCGCCCCCUUCGCUCGGAGUCAUAUAAUUUCCUUCUCUUCCUAUCACUUUUUUGUCUAGUUUUCAAAAAACCCCCCAUUUUUCCGGCGEGUUUUUCAAAAACCAAUGCCAAGCUCUCAUAUAAUGGGAGUCUAAACACAGUUCGGUUCCAAAACCAACGCCCACGGCCCCGCCCCCAAUUAGAUAAUUUAAAUA
1. >ENERGY = -32.6

e (e ) eI e et CCCCCCCCCCCC (OO (e IR I DD T D)) M @@ AR ) ) ) (N 13000 ) ) P
2. >ENERGY = -32.4

(o ) e ) e et CCCCCOCCC e e e (((eeCEEN . . . ))) - CeeCrEEEE)) - . . . . . . CCC e e I e )Y e MMM eeevnnnn
3. >ENERGY = -30.0

...................... (O D S T § 55 D I ( (L (LR (PR (LA (O DI 555 5 ) ) T D)) ) PIPEERRENN ¢ ¢ ¢ (( (A D)) )))) I (T CCC ORI D5 5 D ) 1 (CCTE 5 ) FEURURREUEEE 5 555 DU,
4. >ENERGY = -29.6

(o 1) eI et (v I eeeeennnnnn. (((eTCCEEN . . . ))) . (CeCCCe) - . . . . . . CCC e e I e )Y e I s

Part 3 - nucleotides 301 — 500

SLI
GUUCCAAAACCAACGCCCACGGCCCCGCCCCCAAUUAGAUAAUUUAAAUAUAAUUUUUUUUUCCAUUUUCCAAUUUUUUAAAAAUAUUUAAUAUGUUUGUCUUGCUCUAUUGAGAAAGAAAUUUGAAUUCAAAACUGAAAAACUUCAAUUUCGCAUCEAAUGCAUUGCAAGUUGAUUGCUUUUAUAAAUUUUUGGGUCUC

> ENERGY = -27.3
.............. A O ) R (R (e S 5 3 3 D D D 5 ) D I (R (T D ) I D) ) [ (R C (L Y I T I I I (L)) ) (TS 0 ) ) TR 5 3 ) WO
> ENERGY = -26.9
.............. A (O R (O (RS S 5 5 DS D BB D 5 5 ) I C (T CCETTED D D D D D [ (R (L (L ) I T D ) D D I D M (O (LTS D D S D D T 5 ) TS 5 55 3 T
> ENERGY = -26.8
.............. A (O ) R (O (RS S 5 D D D D DD D 5 5 ) DI (P (C (T (PR (N (L C (T ) Y T 53 ) D D D D D T D DD D D D D ) 50 PR 5 5 ) U
> ENERGY = -26.4
.............. A (O ) R (R (e S 5 3 3 DD PO D 5 ) I (R (TR D ) 10 D) ) TR C C (O ) D D N (O (L ) ) ) D D P D D D PR 5 ) DU
> ENERGY = -26.3
.............. () ) P (R (R (RS S 5 D D S D S D S 5 D T C (L (ORI ) ) 1D D) R € (L LT ) I TS DD D D D T (L4 0)) ) (OIS 5 ) ) TR 5 5 5 ) T
> ENERGY = -26.2
.............. A (O ) ) R (O (O RS S 5 D D S D S DD S 5 5 D I CCC R CCOTTED D D 10 D) ) IR CC (T ) ) D P ( (R (S 300 D D D D T D 5 0 ) R 5 ) W
> ENERGY = -25.8
.............. A O ) R (R (e S 5 3 3 DD D D 5 ) I C (N CCOTTT D ) 10 D) ) TR C (T (OIS D ) ) IO DD I (LA ) ) T (OIS 0 ) ) TR U TR 5 3 ) WO
> ENERGY = -25.7
(e (O T R (O NI eI (o ) I e e )Y e I ) [T . . . ((((..... I e NN ...
> ENERGY = -25.5
.............. A (O ) ) N € CCCCOTTTE D) ) ) D I (R (LTS D D D D ) [ (R C L e ) Y T DD D D IO D I (LA 0)) ) (OIS 5 ) ) TR 5 ) U
> ENERGY = -24.7
-------------- COCCC Qe ) e e e CCCC Qe e e e e e e o)) D) D)) e CCCCCCa e 0D ) - CCCC- CCCe e e CC CCCCCCCCCe e ee)))) e e e 0))) ) JEEEEEd))) - - - (CCCeee e ))))eeeeeeeee e ))))) e
> ENERGY = -24.6
.............. () ) N (R (R (e S 5 3 3 D D D D 0 ) I (N (T ) ) I ) ) ) [ ( (A O ( (L (R (R (s ) D ) ) D I D S D D D D D D D O D D
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C. elegans mab-10 3’UTR

Part 4 - nucleotides 451 — 650
SLV

UCGEAUEEARUGEAUUGCAAGUUGAUUGCUUUUAUAAAUUUUUGGGUCUCGAAGCGAAAAGC CCAUAGGAUUUUCACAAAAAUUUTGEAUNUAAUGEAGUGAAAAUUCAAAAAAUUCAAAGAUUUUUCUGAAUAGAUCAAAUUUUCAAAUUUUCCGGUCABUEEARAUGGECUAAUUUGCUCCAAAAAUUUGAAUAAUCC

SLIII SLIV
1. >ENERGY = -41.5
. (e DN eenns CCCCCCCCCCe e annn CCCCCC L L [T ) )33 - - (L
2. >ENERGY = -41.5
(OO ) B ) ) IS ) ) B CCCCCCCCCCe e annn CCCCCC Lo [N ))))))))) - - (L«
3. >ENERGY = -41.2
(RO D I D) S DD IR CCCCCCCCCee @ E @@ [CCECEEmM)))))))))) - ((CCC
4. >ENERGY = -40.2
I ((OR(ES) ) BS ) IS ) ) P CCCCC L)) e ) (e [T ) )22 )20 - (CCCC(C
5. >ENERGY = -39.9
. N (P CCCCC L)) e ) (i [T ))))))))) - - (L
6. >ENERGY = -38.6
(RO D)) P CCCCC L)) o) e CCCCCCCCe e eI eI ) e e CCCCCCeeCe
7. >ENERGY = -38.6
.. (e I CCCC CCCCCCC L)) e o)D) e e e CCCCCCCCC e [T ) e
8. >ENERGY = -37.8
............ R N (R T ) ) S ) DD 100 D D)) D FRRRURRRRRNNS 5D 15 55 DD D)) DD I ¢ €€ €L €qe((
9. >ENERGY = -37.7
- JEEEEEIIN - (- CCCCCCCCC e (L) e ) e e (e [N )Y e
10. >ENERGY = -37.6
(RO D ) S DD IR CCCCCCCCCCCC e aanan CCCCC e ) M) e [CCCEERHMN - (- (e
11. >ENERGY = -37.5
e (e DD D ISR NN () CCCCCCCCCCanannnn [T ) )22 )20 - (CCCC(C
12. >ENERGY = -37.4
(ORI ) B ) ) IS ) ) B CCCCCC L)) e ) (e [T ) ))))))) - - (L

< CCCCCCE e+ +0)) 00090000+ 0)0))) < (CCa e e D)) a0))) )= DD INNINININ) eeeevnnn

- CCCCECE e+ +40)) 490000000 -40000)) - (
-+ +)02)0) - CCCCC CCCCCCCCCe -+ 2000 - - -
RS D)D) EEERETRED CCCCCCCCCCCCCe.
- COCCCCE 240D +000000)-0000)) - -
<++)00000)-000)) - - CCCCCCCCCCCCCCe - -
=)0 CCCCCCCCCCCCCCs -
<+ )00000)-000)) - CCCCCCCCCCCCCCCn s

eI CCCCCCenns
I CCCCCCCCCCCCCC.
- CCCCCCE O 220D 440000000 -20000)) - -

(eI e
1IN NI eeeenene
[N - )N - - - - NI eenenns
I ))))))) e e e eeeeieeeinnns
[N -))))) - - - - NI eeneen
[eeeaEmmm - ))))) - - - I eenenne
[N - )N - - - - DN eevenns
[@@@MM) R I e,
[CCCEEEmmIN - ) NI e eneee

23



C. elegans mab-10 condensed 3’UTR (217 nucleotides)

SLI SLII SLI SLIV SLV
UCUAGUUUUCAAAAAACCCCCCAUUUUUCCGGCGGUUUUNEARRRACEAAUGCCAAGCUCUCAUAUAAUGGGAGU CUAAACACAGUUCGGUUCCAAAACUGAAAAACUUCAAUUUCGEAUEEAATGEAUUGCAAGUUGAUUGCUUUUCACAAAAAUUUUGEAUUIAAUGEA GUGAAAAUUUUC CGGUCAUUEGARAUGGE
IUAAUUUGCUCCAAAAA
> ENERGY = -46.9

L (e D)) ) (Y - - - - - CCCCCCC ) - CCCCCCCCC - [mmmmm™M) ))) )Y e s [CEEEEEHIN))))))) - CCCCLC )
> ENERGY = -45.5
i))§§§§§ e 30000900+ (CCCC OOy - . . ... CCCCCCG eI e I (e e [T )Y e eeee CCCCCCCe-ammN
> ENERGY = -44.4
I..(((((«( ................... CCCCCCCCCe ) o)) - CCCCCCClae I D) e CCCCCCC )Y - CCCCCCCCC - TN ) -))))) e eeeeenenniiieeeeens [N -)))))))) - - . EEEEEEEN
> ENERGY = -44.3
-...((ggg..«(((((.(( ......... 1)) ). (N - - - .- CCCCCCCe e DI ) e O GO0 ) D) (e [ ) CCCCCCCaanm
> ENERGY = -43.5
..((<(( N E 1IN - (CCCCC () - - - - - - - - CCCCCCC eI - CCCCCCCC( - - D)) ) e e [N ) DD IDD)) I (((
iy
L (e D)) ) (Y - - - - - CCCCCCC ) - CCCCCCCCC - TTEmmmmM™M) ) ) D)) e CCCCCCCCCCeeannn DD W)
> ENERGY = -43.3
..((<(( N (S IDIDIIIII IS D)D) P Y@ ((CCAC@ ) )D)))) I CCCCCC eI ) e CCCC OO (e )D)) FETTTTUUT NN () EEEEEEIN

C. elegans 1in-29A 5’UTR exon 1 (194 nucleotides)

SL1 SLII SLI SLIV
GUUCCGAACCAAUUCGCCUAGCGAACCUU_GUUUUU_CCUACUAAAUAUUGGAACUAUAAUCAAACUAU_CACACCUA_AUACUGGAACCAAGGCUUGGGUAACCUGAAACUGUGCGAAUUUGGAGCAGAAAUAUU
. > ENERGY = -41.5

<(((<(( O (e MMM ) P ) e (UM - ) -)))) ) (I eeenenne
(i(?(((ENEsz(Z(E‘l((? S CCCCCC OO CCCC - (I - - - - )))) -+ )))) e [((EEE10)))) e (C- @M - ) )0 CCCCCND eI eeeeenn
(LG . TN ) ... O (... ) FRTPRIPRIPRY e D - (- (Coeneenn ) D) P M ININNINN eeeeenne
(i(Z(((E’?Té\.{(Z(ESg §))) CCCCCC e Ceeaeeeeanns [(T@)))))) [ (S D) PR [(@5)))) @ @@ BB B R ST YNNI e
(i(?(((ENEsz(Z(E CCC QD)) - . (O (((. ... e [(C00C 1)) (- O - ) ))) - eI eeeeenee- I eeeenenne
(i(?(((%?f??\((d(iw S))>>>>..>>>>((((((( ........... CCCCCCCaaIDIINN) e D D D B B B (.. [(EEEEE D) (I (T POSIIDEE. . . )DDDDDDEDDDDDD) PRI
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Supplementary Note 2: Multiple sequence alignment of NHL domains of various NHL domain-containing proteins.

Alignment positions with a conserved residue in 60% or more of the proteins analyzed are highlighted in cyan.

BratDrosophilamelanogaster
BratisoformX1Papiliomachaon
BratApismellifera
BratMyzuspersicae
BratParasteatodatepidariorum
NCL1-likeParasteatodatepidariorum
NCL1Ascarissuum
NCL1Brugiamalayi
NCL1Caenorhabditiselegans
BratAscarissuum
NHL2Caenorhabditiselegans
Brat-likeApismellifera
NCL1-likeMyzuspersicae
Brat-likePapiliomachaon
Brat-likeCapitellateleta
Brat-likeParasteatodatepidariorum
Mei-P26Drosophilamelanogaster
NHL1Ascarissuum
NHL1isoformcBrugiamalayi
NHL1Caenorhabditiselegans
NHL1Capitellateleta
NHL1isoformX2Apismellifera
NHL1-likeAplysiacalifornica
NHL1Parasteatodatepidariorum
NHL1isoformX1Myzuspersicae
NHL1isoformX1Papiliomachaon
AbbaDrosophi lamelanogaster
NHL1isoformX1Parasteatodatepidariorum
WechCeratitiscapitata
WechBombyxmori
WechisoformACluniomarinus
WechisoformX1lAedesaegypti
WechMuscadomestica
WechDrosophi lamelanogaster
TRIM71Daniorerio
TRIM7lisoformX1Apismellifera
TRIM71Cionaintestinalis
TRIM71-l1ikeParasteatodatepidariorum
TRIM71Capitellateleta
TRIM71lisoformXenopuslaevis
TRIM71Homosapiens
TRIM710rnithorhynchusanatinus
Lin41Caenorhabditiselegans
Lin41Ascarissuum
Lind4lisoformfBrugiamalayi
NHL3Daniorerio
TRIM2Parasteatodatepidariorum
TRIM2Capitellateleta
TRIM2isoformX1Daniorerio
TRIM2isoformX10rnithorhynchusanatinus
TRIM2Musmusculus
TRIM2Homosapiens

KMIYHCKE-
KMIYHCKF-
KMIYHCKF-
KMIYHCKF-
KMIYHCKF-
KMIYHCKF-
KMIYHCKF-
KMIYHCKF-
KMIYHCKF-
DLILRWHI-
KVHSVFGT-
PMHIRCKF-
SMDIVAKF-
PMHIRFKF-
AMQIRCKF-
TMQIRCKF-
PMQIRCKF-
KSKPRLVF-
KGKPKLVF-
RGRPRAVF-
KKNPVMKIG
KRRQLFKF-
KGTAVVRF-
KGKSCFKF-
KRQLLFKI-
KRRLQFSV-
KRQQLFQL-
KRRMLMKI -
MLTPTISF-
PGVPMFSF-
ALVPGLTF-
AVGPSTTF-
SNALSLSF-
SNALSLSF-
VGLPMASF-
SVTPLRII-
AGTPVLTF-
VGKVLLSF-
VGSVSLQF-
IGLPTLSF-
IGLPGLSF-
VGLPGLSF-
AKGPILTF-
RTGPVFSF-
RTGPLFSF-
EDEL I'YRV-
EDDLILKI-
EDDLVLSV-
EDDLIFRI-
EDDL IFRV-
EDDL IFRV-
EDDL IFRV-

GEFGVM----- EGQFTEPSGVAVNA-QNDI 1VADTNN-HRIQIF-DKEGRFKFQFGECGK RDSQLLYPNRVAVVR----- NSGDIIVTERS
GEFGVM----- EGQFTEPSGVAVNA-QNDI 1VADTNN-HRIQIF-DKEGRFKFQFGECGK RDGQLLYPNRVAVVR----- TSGDIIVTERS
GEFGVM----- EGQFTEPSGVAVNA-QNDI IVADTNN-HRIQIF-DKEGRFKFQFGECGK -~ RDGQLLYPNRVAVVK----- TSGDIIVTERS
GEFGAM----- EGQFTEPSGVAVNA-QNDI IVADTNN-HRIQIF-DKEGRFKFQFGECGK -~ RDGQLLYPNRVAVVK----- PSGDIIVTERS
GEFGVM----- EGQFTEPSGVAVNA-QNDI IVADTNN-HRIQIF-DKEGRFKFQFGECGK -~ RDGQLLYPNRVAVVK----- NSGDIIVTERS
GEFGVM----- EGQFTEPSGVAVNA-QNDI IVADTNN-HRIQIF-DKEGRFKFQFGECGK -~ RDGQLLYPNRVAVVK----- TSGDIIVTERS
GEFGVM----- EGQFTEPSGVAVNA-QNDIVVADTNN-HRIQVF-DKEGRFKFQFGECGK RDGQLLYPNRVAVNR----- VTGDFIVTERS
GEFGVM----- EGQFTEPSGVAVNA-QNDI IVADTNN-HRIQVF-DKEGRFKFQFGECGK - === == === === ———————— RDGQLLYPNRVAVNR-—---- LTGDFIVTERS
GEFGVM----- EGQFTEPSGVAVNG-QGDIVVADTNN-HRIQVF-DKEGRFKFQFGECGK -~ RDGQLLYPNRVAVNR-—---- TTGDFVVTERS
GGIGVG----- PGQFENSPHGFCLGC-DDEILVADTNN-HRIQIL-SKQGKMVMQFGIAGT-- DDGHLFYPKKVVALRPRASLPDGGY IVVDKG
SQQGST----- IRELHCPSGFCLSD-TDDILIADTNN-HRVVVC-GPPHP--WKIGRPGT-- DDGQLCFPRKV IALR----GEAVRYVVLDKG
GOLGPS----- KGQFSSPHGFCLSA-DEDI IVADTNN-HRIQIF-EKTG I FKFQFGVPGK -~ EEGQLWYPRKVAVMR-—---- NSGKFVVCDRG
GOMGSG----- LGQFHSPHGFCLSP-TEDIVVADTHN-HRIQVF-EKDGTYKTEFGREGK -~ EDGYLFYPRKVVFLN------ HNQIVVCDRG
GOLGGG----- KGQFENSPHGFCLGN-DED I IVADTNN-HR I TVF-DKSGNHKFNFGVAGK -~ EEGQLWYPRKVAVVR-—---- ATGKFVVCDRG
GOLGPG----- KSQFENSPHGFCLGM-DED IVVADTNN-HRIQVF-EKSGEFKYQFG I PGK-- EEGQLWYPRKVAVMR-—---- HCGKYVVCDRG
GOLGPG----- KSQFSSPHGFCLGM-DEE I IVADTNN-HRIQVF-EKTGDFKYQFGVAGK - === === === ————————— EEGQLWYPRKVAVIR----- SSGKFVICDRG
GSLGTA----- KGQENSPHGFCLGV-DEEI IVADTNN-HRIEVF-DKMGALKFQFGVAGK - === === === === ——————— EEGQLWYPRKVAVMH-—---- NNGKFVVCDRG
GKKGSK----- EGDLNWPRGVTAIC-GTEFAVCDSSN-HRVCIF-NTQGRLLRVFGKYGT -~ GEGQLDSAAGICCN------ RFRQLIVSDRY
GKKGSK----- EGELNWPRGLAILG-GNEFAVCDSSN-HRVCIF-NTGGRLLKMFGKYGT -~ GDAQLDSAAGICYS------ RYKHLIVSDRY
GRKGAK----- DGELNWPRGICALS-GGLVATCDSSN-HRVCVF-DKDGKFVRQFGGYGA-- GAGQLDSAAGLASS------- KLRVIVSDRY
GERGSA----- EGQFKLPRGVAISPQDGTIVIADSSN-HRAQVF-DQHGQYVRTFGSYGD-- SDGEFDCLAGVAISQ------ SGDVIIADRY
GMRGSE----- PGCETWPRGLAVGP-DNSIVVADSSN-HRVQVF-DCNGNFMKEFGSYGS-- GEGEFDCLAGVAVNR------ 1GQY11ADRY
GDRGSE----- PKSETWPRGVAVSPMDDHIFVSDSSN-HRVQVF-DNSGKYLKSFGTYGQ----- LGQI I TADRY
GSRGTE----- HGCETWPRGVSVGT-DNTIVVADSNN-HRVQVF-SASGKY IQEFGTYGS----- IGQFIVSDRY
GGRGSE----- PGYFTWPRGVAVGP-DNLIVVADSSN-HRIQVF-DNSGKIFKDFGSYGN-—-————————————————— 1GQYI1ADRY
GSRGSE----- PGYFTWPRGIAVGP-DNTMVVADSSN-HRVQVF-DMNGIFIKEFGQYGS-—-——-——————-———————— 1GQYI1ADRY
GGRGSE----- PGSFTWPRGLAVGP-DNS1VVADSSN-HRVQVF-DSNG IFVKEFGEYGN-~---- 1GQY11ADRY
GSRGSD----- SSNETWPRGVAVGP-DNSIVVADSSN-HRIQVF-DS IGKFSFEFGTYGS----~ I1GQFIVSDRY
ATEGHD----- DGQVSRPWGLCVDK-FGNVY I SDRRN-NRVQVF-SLEGMLKFKFGRKGV -~ DNRIIVVDKD
GREGQD----- EGQVSRPWGLCVDK-EGNI IVADRRN-NRIQIF-NSRGEFKMMEGSKGT -~ YGRI1VIDKD
CFDGHE----- DGEVSRPWGICVNK-NNET IVADRRN-NRIQVF-FADGGFKFKFGVKGT -~ NNRI IVVDKD
GFDGHE----- DGQVSRPWGIAVDK-DGHVLVADRRN-NRVQVF-YPDGTFKLKFGSKGT -~ QNRIIVVDKD
ATEGHE DNRIIIVVDKD
ATEGHE DNRIIIVVDKD
GGEGDG QRRIIVADKD
GNDGNP RRRIVVADKD
GKEGSK QGQIVVADKD
GGEGDS LNRIIVADKD
GVEGSA QGQIIVADKD
GGEGDH SRRIVVADKD
GSEGDS SRRIVVADKD
GSEGDN SRRIVVADKD
GKEGSG LNNIVVADKD
GSEGTA MNE1VVADKD
GSEGSA RPGQFDRPAGIAVNS------ MNEI'VVADKD
GTRGRE SPGQLQRPTGVAVDT ------ NGDVIVADYD
GHRGRG----- RGDFSNPQGVCCTT-DGHI I IADSNN-QCVQVFDSTTGEFHLRFGSRGR- == === ===—==———————— APGEMQRPTGVTTLP------ NGNYAVADYE
GMKGRA QVGQLQRPTGVAVTL------ NGNYLVADYD
GTKGRN SPGQLQRPTGVAVHP------ SGDIIIADYD
GTKGRN SPGQLQRPTGVAVHP------ SGDIIIADYD
GTKGRN SPGQLQRPTGVAVHP------ SGDIIIADYD
GTKGRN SPGQLQRPTGVAVHP---—--- SGDIIIADYD
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TRIM2LhomeologXenopuslaevis
TRIM3ShomeologXenopuslaevis
TRIM3isoformX1Daniorerio
TRIM3Musmusculus
TRIM3Homosapiens
TRIM32Homosapiens
TP0421Treponemapal I idum
BB0236Borreliaburgdorferi
NHL3Caenorhabditiselegans
PGal-1Caenorhabditiselegans
Pal2Drosophilamelanogaster
PallDrosophilamelanogaster
PamRattusnorvegicus
AMDHomosapiens
Pamn-1Caenorhabditiselegans
MT3624Mycobacteriumtuberculosis
PKNDMycobacteriumtuberculosis
NHLRC1Homosapiens
TRIM56Homosapiens

BratDrosophi lamelanogaster
BratisoformX1Papi l iomachaon
BratApismellifera
BratMyzuspersicae
BratParasteatodatepidariorum
NCL1-likeParasteatodatepidariorum
NCL1Ascarissuum
NCL1Brugiamalayi
NCL1Caenorhabditiselegans
BratAscarissuum
NHL2Caenorhabditiselegans
Brat-likeApismellifera
NCL1-likeMyzuspersicae
Brat-likePapiliomachaon
Brat-likeCapitellateleta
Brat-likeParasteatodatepidariorum
Mei-P26Drosophilamelanogaster
NHL1Ascarissuum
NHL1isoformcBrugiamalayi
NHL1Caenorhabditiselegans
NHL1Capitellateleta
NHL1isoformX2Apismellifera
NHL1-likeAplysiacalifornica
NHL1Parasteatodatepidariorum
NHL1isoformX1Myzuspersicae
NHL1isoformX1Papi l iomachaon
AbbaDrosophi lamelanogaster
NHL1isoformX1Parasteatodatepidariorum
WechCeratitiscapitata
WechBombyxmori
WechisoformACluniomarinus
WechisoformX1lAedesaegypti
WechMuscadomestica
WechDrosophi lamelanogaster
TRIM71Daniorerio
TRIM71lisoformApismellifera
TRIM71Cionaintestinalis
TRIM71-likeParasteatodatepidariorum
TRIM71Capitellateleta
TRIM71lisoformXenopuslaevis
TRIM71Homosapiens

EDDLIFRV-GTKGRN----- KGEFTNLQGVAAST-NGKILIADSNN-QCVQIF-SNDGQFKSRFGIRGR--- SGDIIIADYD
EDEMILRV-GSRGRD----- KGEFSNLQGISTSC-NNRIVVADSNN-QCIQVF-TNDGLFKLRFGVRGR--- NGDIVVADYD
EDELIFRV-GTRGRE----- RGEFSNLQGISTTS-SGRIVVADSNN-QCIQVF-SNDGQFKLKFGVRGR--- NGDI IVADYD
EDELVFRV-GSRGRE----- KGEFTNLQGVSAAS-SGRIVVADSNN-QCIQVF-SNEGQFKFRFGVRGR NGDI IVADYD
EDELVFRV-GSRGRE----- KGEFTNLQGVSAAS-SGRIVVADSNN-QCIQVF-SNEGQFKFRFGVRGR NGDI IVADYD
QCLFLKKM-GAKGST----- PGMENLPVSLYVTS-QGEVLVADRGN-YRIQVF-TRKGFLKE IRRSPSGIDSFV- QGLIGVTDSY
HFSESESF-HAVRRG----- TVLFRRPLSLCALA-DGTEWMSAYGS-NELLRF-DVNGRV IARTRGPV SGDLLVSEFA
ELNFKKLV-KVASLDNS1YKRPHGYQITSLRADK-YGGYYAANFVG-NEILYF-DVNNNVNALVKDGF NNLLYVTLYS
AFRIDSFH-AYDWQM----- PVTEKYPTKCWWDEPTKRMFVLDSGN-KRVRVL-RDNGDVITDVRN-————————— === ——— - ———— NEELVVLSWQ
VFEQDREL-1GLENP----- SKE1GQVSGLAVNK-NGHIVAFHRSG-RVWDEK-SFNDHETFNKDLGV INNKT 1Al 1S--REKKV IDEFGAGLFYMPHGLT IDN------ NGDYWVTDVG
SVPTPVLV-ENWPTE----- QHSFGQVTAVAVDP-QGSPVVFHRAE-RYWDVN-TFNESNITYYLIEYGPIKENT I YVLDAKTGA IKSGWGSNMEYMPHGLT IDL------ HGNYWITDVA
LNNTYVYQ-NAWPAN----- NVKLGAVTAVSFDK-AGNVVIFHRVN-RVWGQT-TFDNRNQYQEKYRGP IREST I LALEPATGKVQYDWGKNFFYMPHGLTVDP-—----— EDNVWLTDVA
GDFHVEEE-LDWPGV----- YLLPGQVSGVALDS-KNNLVIFHRGD-HVWDGN-SFDSKFVYQQRGLGP IEEDTILV IDPNNAEILQSSGKNLEYLPHGLSIDT------ DGNYWVTDVA
GDFHMEEA-LDWPGV----- YLLPGQVSGVALDP-KNNLVIFHRGD-HVWDGN-SFDSKFVYQQIGLGPIEEDTILV IDPNNAAVLQSSGKNLEYLPHGLS IDK------ DGNYWVTDVA
PFGIVQEA-ITHENLG----- GVKLGQVAGLAFNN-EQQLLVFQRAG-RVWDAS-TFDNYNILLDKKP IADPVILVISYSGNQTKLERKLGGGQFYLPHGIYVDK------ DGFVYTTDVG
TSRQAASP-TTPSPPSQVVVP IDLWNPDGVTVDL-ADAVYVADSGH-KRLLKL-PAGSNTPTTLPF-————————— === ——— - ———— TDTIGPGGVAVNS-----— NRDVYVIDED
SGQTVLPE-TG----=———- IDFRLSPSGVAVDS-AGNVYVTSEGMYGRVVKL-ATGSTGTTVLPF-——-—————————— == ——————— NGLYQPQGLAVDG-----~- AGTVYVTDFN
SAPGALTC-HHTFGG AAQDIRYPVDVTITN----—- DCHVVVTDAG
RPIFYCSE-PTRMPG-----DKRSPRITGLCPFG-PREILVADEQN-RALKRF-SLNGDYKGTVPVP - === === = ——m e e e~ EGCSPCSVAAL---—-——--- QSAVAFESA

P--THQIQIYN-QYGQ-FVRKFGAT - -————————- ILQHPRGVTVDNK--GRJI IVVECK-
P--THQIQIYN-QYGQ-FVRKFGAN- -~ ———————— ILQHPRGVTVDNK--GRIVVVECK-
P--THQIQIYN-QYGQ-FVRKFGAN- -~ ———————~ ILQHPRGVTVDSK--GRIIVVVECK-
P--THQIQIYN-QYGQ-FVRKFGAN--——-—————~ ILQHPRGITVDNK--GRIVVVECK-
P--THQIQIYN-QYGQ-FVRKFGAN- -~ ———————~ ILQHPRGVTVDAK--GL/I IVAECK-
P--THQIQIYN-QYGQ-FVRKFGAN--——-—————~ ILQHPRGVTVD IK--GRII IVVECK-
P--THQIQIYN-QYGQ-FLRKFGAN-~-——-—————~ ILQHPRGVCVDNK--GRII IVIECK-
P--THQIQIYN-QYGQ-FLRKFGAN--————————~ ILQHPRGVCVDSK--GRII IVIECK-
P--THQIQVYN-QYGQ-FLRKFGAN--————————- ILQHPRGVCVDSK--GRI IVWVECK-
D-NKARLQLFS-KVGE-FIHKIVA--—-———————- SYIEYVSALTVNDA--GHVVVENST-
GDGKTRAQ I FE-ARGE-FVKRLNMMA--—--— LVPRGG IEVSAAAATPN--GQLLLVDTA-
N-ERSRMQIFT-KSGH-FIKKIAl-—-———————- RY[IDIVAGLAVTSE--GHILAVDSV-
S-DRSRVQIFEYPTGK-FIKKIQV----—--———— QFIEIVAGVAVTAN--GHLALVDSV-

N-ERSRMQIFT-KNGH-FLKKIAV--—-——————— RFIDIVAGLAVTAE--GLIVAVDSV-

N-ERSRMQIFT-KNGH-FIKKIAI
S-ERSRMQIFT-KTGH-FLKKIAI-
N-ERSRMQIFS-KCGH-FMRKIAI

N---HRIVIFD-QLGQ-FIKAFGGHG-----~ PSSGRENNPWGVCVDET--G I/l YAVDKD-
N---HRIMIFD-QDGH-CVRKFGGHG-----~ PSNGRENNPWGVAVDDM--GM1YVVDKD-
N---HRISVFG-LEGD-HLFSFGGHG-----~ QGNAKENNPWGVAVDDL --GS|I YVADKD-
N---HRIQIFD-SNEN-FKLKFGSEG------ SSDGKEKYPWGVTVDHE--GLVYVCDKE-
N---HRIQVLD-PSGR-FLRAFGSQG------ TADGRENYPWGITTDAL--GF1YVCDKE-
N---HRVQVLD-RNGR-FQCSFGSEG------ SSEGQLNYPWGVACDNM--GFI YVCDKE-
N---HRLQVFD-PNGR-FIRAFGHEG-----~ RSDGKENYPWGVATDNL --GF 1 YVCDKE-
N---HRIQVLD-PSGR-FLRSFGSQG-----~ SSDGRENYPWGITTDAL--GF|I YVCDKE-
N---HRIQVFD-PAGR-FLRSFGSQG-----~ TGDGKENYPWGITTDAL--GF1YVCDKE-
N---HRIQVLD-PQGR-FLRAFGSQG-----~ TADGKENYPWGVTTDAL--GF1YVCDKE-
N---YRVQLFD-PTGR-FLRAFGCEG-----~ RTDGRENYPWGIIATDSL--GF1YVCDKE-
N---HRVQIFT-ANGL-FLLKFGSYG-----~ KEYGQFQYPWDVAVNSR--RQIVVTDSR-
N---HRVQIFT-SSGN-FILKFGSFG-----~ KECGQFQYPWDVAVNSL--GNIVVTDTR-
N---HRVQVFS-ASGA-FILKFGSYG-----~ KELNQEMYPWACAVNSK--SQILVTDSR-
N---HRVQVFS-TNGL-FLLKFGSYG-----~ KDCGQFQYPWDVAVNIK--GEILVTDSR-
N---HRVQIFT-STGA-FLLKFGSYG-----~ KEYGQFQYPWDVAVNSR--RQIVVTDSR-
N---HRVQIFT-ASGV-FLLKFGSYG-----~ KEYGQFQYPWDVAVNSR--RQIVVTDSR-
N---HRIQIFT-FDGQ-FLLKFGEKG---~--~ TKNGQFNYPWDVAVNFE--GKILVSDTR-
N---HRIQVLT-MEGL-FLLCFGEKG------ CRAGQENYPWDVAANSE--CQIVVSDTR-
N---HRIQIFC-FDGT-FVGMFGERG-----~ SKSGQENYPWDVAVNSV--GMIAVTDTR-
N---HRIQIFD-GDGN-FILKFGERG-----~ SKNGQENYPWDVAVNAE--GHILVSDTR-
N---HRIQIFA-FDGT-FLLKFGEKG------ SKNGQENYPWDVAVSHE--GRVLVSDTR-
N---HRVQIFT-FEGQ-FLLKFGEKG------ TKNGQENYPWDVAVNAE--GKILVSDTR-
N---HRIQIFT-FEGQ-FLLKFGEKG------ TKNGQENYPWDVAVNSE--GKILVSDTR-

VMRV 'l --FDQNG---NVLHKFGCSK
VMRVl --FDQVG---NVLQKFGCSK
VMRV 1l --FDQAG--- IVLQKFGCSK
VMRV 'l --FDQAG---NVLVKFGCSK
VMRV 'l --FDQEG---NVMHKFGCSK
VMRV II--FDQLG---NVLQKFGCSK
VMRV Il --FDMFG---NILQKFSCSR
VMRV Il --FDMFG---NILQKFSCSR
VMRV Il --FDMFG---NILQKFSCSR
SAMEVL--DVDQGP I AKILKWADCGK
GFVYS1--DVDAP---RVTFWFDAST
SPTVFV--1SDTG---DLLRWFDCSE
HPTVFVLNVNEDN---GIMKWEDCAS
TPTVFI--LSEEG---DLMSWFDCSE

NHRVQV--FDSNG---QFVSKFGSMGP
NHRVQM--FDSKG---QFAGKFGTMGP
NHRVQV--FDKNG---QF IAKFGSFGH
NHRVQV--FGADG---TFLRRFGSTGN
NHRVQV--FQSDG---TFVGKFGSCGS
NHRIQV--FQSNG---AFVRTFGHYGN
NHRIQV--FQGDG---TYVTKFGGI1GQ
NHRIQV--FQSDG---TFVGKFGSNGN
NHRVQV--FQSDG---TFVGKFGSFGS
NHRVQV--FQSDG---SFVGKFGSCGR
NHRVQV--FQSDG---TFVGKFGSLGS
NHRIQQ--FDSEG---RFIRQVIFDNH
NHRIQL--FTSDG---TYITKFVFEGANP----AKMLKGPT
NHRIQL--FSPDG---NFISRFSFDGVNH----SRYLKGLT

NHRIQL--FNSEG---QF ISRFSFDGVNH----SRYLKGLT
NHRVQQ--FDSEG---RFIRQIVFDNHG-—----- SNKGIA
NHRIQQ--FDSEG---RFIRQIVFDNHG-——---- QTKGIA
NHRVQL--FGPDG---TFLNKYGFEGA--—----- LWKHFD
NHRVQL--FSPEG---VFLRKYGYESSP------ NMWKHED
NHRIQL--FSPDG---TFLHKYGFEGA-------- LWKHFED
NHRLQL--FGSDG---SFINKYGFDGG-------~ LWKQFD
NHRVQL--FSSDG---QFINKYGFEGS-------- LWKHFED
NHRVQL--FGPDG---TFLNKYGFEGA-------~ LWKHFED
NHRIQL--FGPDG---VFLNKYGFEGA-------~ LWKHED
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TRIM710rnithorhynchusanatinus
Lin41Caenorhabditiselegans
Lin41Ascarissuum
Lind4lisoformfBrugiamalayi
NHL3Daniorerio
TRIM2Parasteatodatepidariorum
TRIM2Capitellateleta
TRIM2isoformX1Daniorerio
TRIM2isoformX10rnithorhynchusanatinus
TRIM2Musmusculus
TRIM2Homosapiens
TRIM2LhomeologXenopuslaevis
TRIM3ShomeologXenopuslaevis
TRIM3isoformXlDaniorerio
TRIM3Musmusculus
TRIM3Homosapiens
TRIM32Homosapiens
TP0O421Treponemapal idum
BB0236Borreliaburgdorferi
NHL3Caenorhabditiselegans
PGal-1Caenorhabditiselegans
Pal2Drosophi lamelanogaster
PallDrosophilamelanogaster
PamRattusnorvegicus
AMDHomosapiens
Pamn-1Caenorhabditiselegans
MT3624Mycobacteriumtuberculosis
PKNDMycobacteriumtuberculosis
NHLRC1Homosapiens
TRIM56Homosapiens

BratDrosophilamelanogaster
BratisoformX1Papiliomachaon
BratApismellifera
BratMyzuspersicae
BratParasteatodatepidariorum
NCL1-likeParasteatodatepidariorum
NCL1Ascarissuum

NCL1Brugiamalayi
NCL1Caenorhabditiselegans
BratAscarissuum
NHL2Caenorhabditiselegans
Brat-likeApismellifera
NCL1-likeMyzuspersicae
Brat-likePapiliomachaon
Brat-likeCapitellateleta
Brat-likeParasteatodatepidariorum
Mei-P26Drosophilamelanogaster
NHL1Ascarissuum
NHL1isoformcBrugiamalayi
NHL1Caenorhabditiselegans
NHL1Capitellateleta
NHL1isoformX2Apismellifera
NHL1-likeAplysiacalifornica
NHL1Parasteatodatepidariorum
NHL1isoformX1Myzuspersicae
NHL1isoformX1Papiliomachaon
AbbaDrosophi lamelanogaster
NHL1isoformX1Parasteatodatepidariorum
WechCeratitiscapitata
WechBombyxmori

M---HQAFKFK-PFSN-KPLLTIGKRFR--PGSSVKHLCKPTSIAVATT--GEFFIADGYCNSRI LK--FENAAG---KLLRTIPQPPE---——-~--- FLSLQ
M---HQVFKFP-PRGG-DGKPALTLGDA-FQPGSGRKFCKPTSVAVLDN--GDFFVADGYCNARJILK--YSRKG---ELILFWGQNTFSG I SYDVAPQNFFA
L---HQVFKLD-PHSK-EGPLLILGRSM-QPGSDQNHFCQPTDVAVEPST-GAVFVSDGYCNSRIIVQ--FSPSG---KFVTQWGEESSGS----SPRPGQFS
L---HQVFKLD-PNNK-EGPVLILGRSM-QPGSDQNHFCQPTDVAVDPGT-GATYVSDGYCNSRIVQ--FSPSG---KFITQWGEESSGS----SPLPGQFT
S---HTVAKWK-IEGN-ELKNIWTSGELLMPGSDQHHYCKPTGITRVED---QLYVTDGYCNSRVVV--LDLNG---KRIRQFGLPGE

--EASDVAMFD--NLIYITDFK----
--EPSDIAISG--KEYFVCDFK----
~-EPSDIIVRD--DDYYVCDFK-=—==—==——— - GHSIVVENDEGV-CLRRIGGE----~----~ YITSFPNGID I SENGE ILVGDSHGNR-~-FHVAVESHDG-THLTDLECP -~~~
--EPSDIAISG--KEFYVCDFK -~ —-——————————-| GHCVVVFDDEGR-FLRRIGCE----~----- NVTNFPNG IDVSDAGDVL IGDSHGNK --FHVAVESRDG-VLVTEFECP -~~~
--EPSDIAISG--KEYFVCDFK ---~
--EPSDIAVSD--KEFY ICDFK -~~~
--EPSDIAIRD--NDFYVCDFK -~~~
--NPQFIAYHKQTQHLYVTDSS -~~~
--HPQFIAVNKRTHNIYVTDSS -~~~

N---HRIQIFT-FDGQ-FLLKFGEKG------ TKNGQFNYPWDVAVNPE--GKILVSDTR-NHRIQL--FGPDG---VFLNKYGFEGA
N---HRVQVFD-ENGM-FLLKFGDRG------ RAVGYENYPWGVATNSH--NATAVSDTR-NHRVQI--FTPQG---QFVRKCGFDSAY
N---HRIQVEN-EKGE-FLLKFGERG------ RTPGMENYPWGVAVNAY --NQIAVSDTR-NHRVQI --FSPQG---HYIRKCGFDSSL
N---HRVQVFS-ERGD-FLLKFGERG------ RTPGLENYPWGVAVNSF--NQIAVSDTR-NHRVQM--FSPQG---HF IRKFGFDSSL
N---RWISIFS-PDGK-FKNKIGAG--------——- RLMGPKGVAVDRN--GHI TAVDNK-ACCVF I --FQSNG---KLVTKFGARGT
N---KWISIHD-PKGK-YVSRIGIG---——-————— KLLGPKGVTVNKN--GHI IVVDNK-GNNVLV--FRENG---KVLHKFGSRPS
N---KWVSVEN-PDGK-YLNKIGTG---—=-—-——- KLLGPKGICVDHN--GHI IMVDNK-ASSVFV--FQSNG---KLLHKFGARGN
N---KWVSIES-SDGK-FKSKIGSG---------—-— KLMGPKGVSVDRN--GHI 1VVDNK-SCCVF 1 --FQPNG---KLVSKFGNRGN
N---KWVSIES-SDGK-FKTKIGSG----—----—— KLMGPKGVSVDRN--GHI 1VVDNK-ACCVF 1 --FQPNG---KIVTRFGSRGN
N---KWVSIES-NDGK-FKTKIGSG---------—-— KLMGPKGVSVDRN--GHI 1VVDNK-ACCVF 1 --FQPNG---KIVTRFGSRGN
N---KWVSIES-SDGK-FKTKIGSG-------—--—-— KLMGPKGVSVDRN--GHI 1VVDNK-ACCVF 1 --FQPNG---KIVTRFGSRGN
N---KWVSIES-ADGK-FKTKIGSG---------—-— KLMGPKGVSVDRN--GHI 1VVDNK-ACCVF I --FQPNG---KIVTRFGSRGN
N---RWVSIES-PEGK-FKNKIGVG---——-————— RLMGPKGVAVDRN--GHL IVVDNK-SCCIF1 --FQSNG---KLVGRFGGRGP
N---RWLSIES-PDGK-FKNKIGAG----—-----—— RLMGPKGVAVDKN--GHI ITADNK-ACCVF I --FQSNG---KLVTKFGAKGT
N---RWVSIES-PEGK-FKTKIGAG---------—-— RLMGPKGVAVDRN--GHI IVVDNK-SCCVFT --FQPNG---KLVGRFGGRGA
N---RWVSIES-PEGK-FKTKIGAG---------—-— RLMGPKGVAVDRN--GHI IVVDNK-SCCVFT --FQPNG---KLVGRFGGRGA
D---NSLKVYT-LDGH-CVACHRS - -—--—--—--—— QLSKPWGITALPS--GQFVVTDVE-GGKLWC--FTVDR---GSGVVKYSC----——-————
S---DRICRLT-KEGR-FLKSFGGKG------ RGVGQL IGPQFLATDRY--DN1YVTDFG-NARVAV--FAPDG---APLFHFGQKSA
S---DEIGVYD-KVLGVKRKSIGNKG------ TKDGELLAPQYMA IDKR--NY 1 YVSEWG-NKRVSK--FGLEG---DFILHFGSRTS
R---KMLSKLN-TRGE- I LKAVQF - ——-——————— SEFYQPTDVAVDSR--GREVIADK---TKIFI--FDSNF---KPLLSFPVRE--—-—————--
S—--HQVHKID-AKTQ-KI'VMSLGEKMV--PGEDQAHFCKPTDVAVAKN--GHIFVADGYCNSRILK--FDAKG---NLMAQINAATEE-—---- NQPSEFV

S---HHVLKLA-AGIE-PPVELPFG-----——-——- SLGDAHGLAVDRS--DSVYVVDYD-NAKVLK--LPPGA---DTPTELPFV----—————————
N---RVVTLAA-GSNN-QTVLPFD-—--———————- GLNYPEGLAVDTQ--GAVYVADRG-NNRVVK--LAAGS---KTQTVLPFT-———————————~

D---RSIKVFD-FFGQ- IKLVIGG-—--——-————- QFSLPWGVETTPQ--NGIVVTDAE-AGSLHL--LDVDF---AEGVLRRTERL
S---ARLYLIN-PNGE-VQWRRALS-----——--—- LSQASHAVAALPS--GDRVAVSVA--GHVEV--YNMEG---SLATRF I PGGK
--FPNGVVVNDK-QEIFISDNR---————————————| AHCVKVENYEGQ-YLRQIGGE----—-——-- GITNYPIGVGINSNGEIL FADNHNN---FNLTIFTQDG-QLISALESK----
--FPNGVVVNDK-QEIFISDNR---————————————| AHCVKVENYEGI -YLRQIGGE----—-—--- GVTNYP IGVGINASGEIL FADNHNN---FNLTIFTQEG-QLVSALESK----
--FPNGVVVNDK-QEIFISDNR---————————————| AHCVKVENYEGA-YLRQIGGE------—--- GITNYPIGVGINAVGEIL FADNHNN---FNLTIFTQDG-QLVSALESK----
--FPNGVVVNDK-QEIFISDNR---————————————| AHCVKVENYEGQ-YLRQIGSQ-- -—-GITNYPIGVGINASGEIL IADNHNN---FNLTIFTQEG-QLVSALESK----
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