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b syb2173 (tmcl::mVenus)
attagatcccgcaagagaatcgtcattctttcactataggttgtccattttcagttttttgacaggttttcgttattttta
aagttaaattgacccgttaaaaattagaactaaaataaattcaaaaataagtttaaatatcaaacatagcagtaatactta
aaaataaaacgaagagcgatattttcttcaaaatttttttttgtattgtaattccccggattaccattgaagtatgctgac
agcaatgtgatgttcatctctatcaaaatagaataaaataatagtaaagttctagAGCTCAACATAAAATCGTATCACAAG
CATCGTCTAGCAGCTCAATTCCACATGGACGGCAACCGGATCCAAACAAGAAAGCGTCGCTTGTTTTGCCGCCGTTAAGAG
CCCCACGTGTTCAGTTTGATGAAGATGACTCTCCGCGGCAAATTGATGGCAGTGGTAGCCTCGAAGTACTCTTCCAAGGTC
CTGCCGCTGCGGCAGTAGTATCGAAAGGAGAGGAGTTGTTCACGGGTGTTGTCCCAATCCTCGTCGAGCTCGACGGAGACG
TCAACGGACACAAGTTCTCCGTCTCCGGAGAGGGAGAGGGAGACGCCACCTACGGAAAGCTCACCCTCAAGCTCATCTGCA
CCACCGGAAAGCTCCCAGTCCCATGGCCAACCCTCGTCACCACCCTCGGATACGGACTCCAATGCTTCGCCCGTTACCCAG
ACCACATGAAGCAACACGACTTCTTCAAGTCCGCCATGCCAGAGGGATACGTCCAAGAGCGTACCATCTTCTTCAAGgtaa
gtttaaacatatatatactaactaaccctgattatttaaattttcagGACGACGGAAACTACAAGACCCGTGCCGAGGTCA
AGTTCGAGGGAGACACCCTCGTCAACCGTATCGAGCTCAAGgtaagtttaaacagttcgtactaactaaccatacatattt
aaattttcagGGAATCGACTTCAAAGAAGACGGAAACATCCTCGGACACAAGCTCGAGTACAACTACAACTCCCACAACGT
CTACATCACCGCCGACAAGCAAAAGAACGGAATCAAGGCCAACTTCAAGgtaagtttaaacatgattttactaactaacta
atctgatttaaattttcagATCCGTCACAACATCGAAGATGGAGGAGTCCAACTCGCCGACCACTACCAACAAAACACCCC
AATCGGAGACGGACCAGTCCTCCTCCCAGACAACCACTACCTCTCCTACCAATCCAAGCTCTCCAAGGACCCAAACGAGAA
GCGTGACCACATGGTCCTCCTCGAGTTCGTCACCGCCGCCGGAATCACCCTCGGAATGGACGAGCTCTACAAGGGCAGTAC
CGGTAGCGACTACAAAGATCATGATGGCGATTACAAGGACCATGATATTGATTATAAGGATGATGACGATAAATGAttLtLLL
ttttgtttttttcgaagaaatcttttgctcecctcecggtggacttgectecctggectgcaggaatatccggttgaaatatttaa
tctaattctagtttcatttcgttttttttctectttttttgccatttttatttgtgaacattccatcgaaaaaactcatttt
ctgaaacaaaaattcacaaaactctttctaactgatctctctgttttcttttcatatatttaactattttattcaatttct
catttttctgtcactactactctatttctaaaatacccgcaaagtaaggtacattaaatgatcttgaaccccttgcaaaac
cgttccattacgtttttccggaaacttttecctgttttcttctttecttttcaatcatttcggttcgttcatatcacctt

Supplementary Fig. 1. tmc-1::mVenus strain. a, Schematic diagram of tmc-1.::mVenus strain. Location
of the PCR and sequencing primers relative to the insertion site of 3C precision protease site-mVenus-
3xFLAG prior to the stop codon of tmc-Iin exon 27. b, Sequence of the tmc-1::mVenus strain. Introns are
in lower case and exons in upper case letters. The 3C precision protease site-mVenus-3xFLAG insert is
highlighted in orange. Primer annealing sites for PCR amplification and sequencing of insert are labeled

with blue lines.
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M. musculus 1 MAG-——————- RQHGSG————— RLWALGG---AALGACLAGVATQLVEPS--TAPPKPKPPPLTKETVVFW 53
H. sapiens 1 MA-———-———- GWPGAG-—---- PLCVLGG---AALGVCLAGVAGQLVEPS--TAPPKPKPPPLTKETVVEW 52
D. rerio 1 MRRGRRRGKMAMEGPGNQPPSLVPLLMSVTAVLISHHFEFNAAAQIPDPELLPTDPPKKPDPVTSETVVFW 70
C. elegans 1l S N e e e e e H e S e e DQFyAP 20
M. musculus 54 DMRLWHVVGIFSLFVLSIIITLCCVENCRVPRTRKEIEARYLORKAAKMYTDKLETVPPLNELTEIPGED 123
H. sapiens 53 DMRLWHVVGIFSLEFVLSIIITLCCVENCRVPRTRKEIEARYLQRKAAKMYTDKLETVPPLNELTEVPGED 122
D. rerio 71 GLRLWQVVGIFSMFILAITIITLCCIFKCRIPRTKKEIEARHAQRLAAKKYANTLETVPPLNELTEVPGAA 140
C. elegans 21 GLRLWMLIALVGGVLLIMIVIVCCFMRIRIPRTKRQIDLIAAKRKLRKSTKNSAEANAH---—=—————— 79
M. musculus 124 --KKKKKKDSVDTVAIKVEEDEKNEA-KKKGEK-—-——————-———-———————————————————————— 153
H. sapiens 123 KKKKKKKKDSVDTVAIKVEEDEKNEAKKKKGEK-———————————————————————————————————— 155
D. rerio 141 KVEVK---EEVPTVAGKVDGEKEKKKKEKESKKEGKGAKEGKEEEKEEPAKKKGEKGEKGEKGAPKKEAS 207
C. elegans 80 —————————————————— NDERAQATVMNSMPSGGG-———————=————————————————— GGAPSTSSS 106
M. musculus = = ————————————————————————
H. sapiens —————————————m—————————
D. rerio 208 DGGKGKKGGEKAEEKGGAKKPAKK 231
C. elegans 107 —----- RHTGSRIQSQV-—-————--— 117

Supplementary Fig. 2. N-terminal sequence of mouse TMIE. a, Representative Coomassie staining of
sodium dodecyl sulfate-polyacrylamide gel electrophoresis of recombinantly expressed mouse TMIE.
Upper and lower bands for mouse TMIE sample submitted for N-terminal sequencing and LC-MS/MS
are indicated as 1 and 2, respectively. The experiments were repeated two more times with similar results.
b, Results from N-terminal sequencing of mouse TMIE and mass spectrometry for both mouse and C.
elegans TMIE. The cleavage site for both mouse TMIE bands was identical and is indicated with an
arrow. The identified peptides for both mouse and C. elegans TMIE are underlined in red and the signal
peptide and transmembrane domain are highlighted in grey and orange, respectively. The peptides that
were identified for mouse TMIE were the same in both the upper and lower bands, suggesting the
difference in the upper and lower bands is not due to N-terminal or C-terminal cleavage and is most likely

due to post translational modification.



b H. sapiens CIB2
H. sapiens CIB3

M. musculus CIB2

D. rerio CIB2

D. melanogaster C1B2
C. elegans CALM-1

H. sapiens CIB2

H. sapiens CIB3

M. musculus CIB2

D. rerio CIB2

D. melanogaster CIB2
C. elegans CALM-1

HNNN SN

100
100
100
100
111
114

Q12 R33 E64 RG66 V75 Fo1
A4 v v v v 4

C99
v

IFTEEQLDNYODCTFFNKKDILKLHSRFYELAPNLVPMDYRKS--PIVHVPMSLIIQMPELRENPFKERIVAAFSEDGEGNLTFNDFVDMF SVLC
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Supplementary Fig. 3. Structural and sequence alignment of CALM-1, CIB2, and CIB3.
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a. Superposition of C. elegans CALM-1 (green) and human CIB3 (blue, PDB 6WUD) using backbone a -

carbon atoms highlights structural conservation (RMSD = 0.7 A). Calcium (CALM-1) and magnesium

(CIB3) ions are shown as red spheres. CIB2 residues implicated in deafness or hearing loss mutations are

shown as orange spheres. b. Sequence alignment of human CIB2, human CIB3, and CIB2 orthologs from

mouse, zebrafish, fly, and worms. Identical residues are highlighted in red and similar residues are

highlighted in pink. Regions involved in interactions with TMC-1 are depicted as blue bars and the region

of ARRD-6 interaction is shown as a yellow bar. Secondary structure elements are shown below the

sequence and the location of human CIB2 deafness mutations are indicated above the sequence.
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