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Construction of the Fam83h' Mouse Allele and First Molar Analyses.

Supplemental File 1:

Figure S1. Generating and Genotyping the Fam83h™™ Mouse.

Figure S2. Wild-Type Mouse Fam83h Gene Sequence and Structure.

Figure S3. Knockin intermediate following removal of selection genes by Flp-FRT recombination.
Figure S4. Final Fam83h™ Knockin Sequence.

Figure S5. bSEMs of mandibular molars at 7-weeks.

Figure S6. Histology of Fam83h™* (WT), Fam83h™*, and Fam83h™™ Molars at Days 5, 11, and 14.

Figure S7. SDS-PAGE of enamel proteins at D5, D11, and D14.
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Wild-Type Fam83h

ATG Y297 TGA
PCR

72800 73600 74400 75200 76000 76800 77600 78400

Famd83h Targeting Construct
10x2272 FRT FRT 10x2272 50+

74400 74800 75200 75600 76000 76400 76800 . 77600

Famd83h Intermediate (Cre-Inverted)

lox2272 FRT FRT lox2272
TAG

74400 74800 75200 75600 76000 76400 76800 77200 77600

Fam83h™ Knockin (Cre-Deleted)

ATG lox2272 TAG loxP
PCR

73000 73200 73400 73600 73800 74000 74200 74400 74600 74800 75000 75200

PCR Genotyping

S T s e

WT Primers (434 bp product)
TAGGTATGCCCAGTGGGTTG 1000
GCCCGTTTAGGGAAAGAAAA

500 : 434
194

Knockin Primers (194 bp product)
TAGTTGCCAGCCATCTGTTG
CAGCATGCCTGCTATTGTCT

Fig. S1. Generating and Genotyping the Fam83h™" Mouse. Wild-Type Fam83h has 4 coding exons (2 through 5). The
goal was to replace the codon for Y297 (TAT) with a translation termination codon (TAG). The Fam83h Targeting
Construct contained a large insert in Intron 4 that included selection genes (PGK, Phosphoglycerate kinase promoter;
Neo, Neomycin) and an inverted segment of the Fam83h cDNA from the beginning of Exon 4 to a TAG codon that
replaced TAT codon for Tyr®’, which was followed by a novel sequence for transcription termination (pA). The PGK-
neo cassette was flanked by FRT sites so that it could be deleted using FLPe recombinase (Flp-FRT recombination).
Exon 4 and the inverted mini cDNA were flanked by pairs of loxP and 10x2272 sites in a head-to-head orientation. Cre
mediated recombination between the lox2272 sites inverted DNA sequences between them and produced a loxP or
10x2272 pair in a head-to-tail orientation (Fam&3h Intermediate). Subsequent Cre-mediated recombination between the
head-to-tail pair deleted the Exon 4 sequence and the selection cassette, generatomg the Fam83h™ knockin mouse.
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Fig. S2. Wild-Type Mouse Fam83h Gene Sequence and Structure.

Exon 1a: 93 nucleotides (NT), all are non-coding. Gene: 1-93. Exon la is not found on the mouse Fam83h
cDNA ref seq [NM_001168253.1; Mus musculus family with sequence similarity 83, member H (Fam83h),
transcript variant 1, mRNA], but is found on EST BY722193.1. Transcript variant 1 represents the longer
transcript of 2 Fam83h variants. Both variants 1 and 2 encode the same protein. Here we start the numbering
of nucleotides in the Fam83h gene at the first nucleotide of Exon la.

ACCTGGAGCGACTCCTCGAAACAGGAGGCCTGGGAAGGAAGCCTCAG
ATGAGAGTTGGTCTTGGACCCTCAGCTCCACCCCTGGGACTAACAG

Intron 1a: 4745 NT (actually longer as it would include exon 1b and intron 1b); Gene: 94-4838.
GTGGGCCACGTGAGGGTCCCTTAGGCCTTGCTTTAATTTAAAGGGGGTGCTGGACTCCCAATCATGGCAGTAGTCAGGTCCCACACCCCATCCCAGGAGCCAAGCTAGACTC
TTCTTTATCTAGACTTTTGAAGGCTCAGTGTCTTCACCAGCCCACGGTGTGGCCCAAGTGCTTCATGCTGGGCCTAGGGTGGGCCTTCATCTCTGGCAAACTCCTGTCTGGC
AGGGTTCGTCCGGGTAGGCCTGGGGCTCCAGTGGTCAGCTGGGTTGGGATGACCTATGGCCAGTGAGGGTCTGGGCAGTTAGGGCTGGCTGGTGCATTTGGGATGCAGCTCT
TGGCTCTGTGGCCAGTTTGAGTTTCCCGCGACCAGAGACTGAGGGTGGGGTAAAGGGGGGGGGCTTGGTGACACCCAGGCAGGACCAGGCAAGTCCTCAAGCAGCAGTTTAG
CTACTGAGAGCCGCCCCCAGTTTCTCAGTCTCCCTCCCAGTCTGGCCAGTGAAGTCTGTGGCCTGTAAAGTCTCGCACCCTGTGTCAGCGTGTTAGTCAGCCTCCTCGGCTA
GGGTGAGCCACTGTGCCGCCAAAGTCTCTATAAACTCTCTGGTGTGGCCCAGTGCCACAGAGTGGGACCTGTGGGGCCTATAGGCAGAGCCAGGGCCCTGGGCTCTGCTACC
GGGGTGCGGAGATCAGCCAAGGGGTAGCACAGCCACTTGGGACAGCGGGGAGCAGAGGGCTGAACCTGGCTGAGAGCAAGCAACCTCTTGTGGCCTCTGGGATGTCCTCTGA
GCTCCCTAACCAGGCCAGTTGATGAGCCAGGCCCCTGGGGAGCAGACATCTGGAGAAAGAGGCACTGGATTCAGGGCCATGTCTGGGAAACGAGGGCGAGCTCGAAAGCCCC
GAGGCAAGAGGGTGGGCAGGGCCCAGCGGGCAGCTGGGCAGCAGGGCCCTGAGGCTGAGCCCCCGCCCCCCAACACAGGGGGCCCTCAGGACCAGGTGGGGGTGGCCCCGALC
AGAGCACGTGACCAGCACTCAGCCGGCTCCTCAGGGACACTCCAGGGCCACCAGGCCAGAGCAGCTACAGGCAGCCTGGAGGCCAGTTCAGGACATTGCTTTGGGATCCGAG
CTGGTGCTGGCCCCTGAGCACATGGAGGGCTGTGGAGCTGGGGCCCCCATGCCAGCCCTGGGCCCTGAATTGCTGAGACTCCACGAAGTCCAGCTGTGCCTAGCCCAGGAGC
AGCTGCTGCTGGAGGATCGGAGGCGGCAGGTCCAGCTGCAGATGCAGCTGTGGCAGGAGGAGCAGCTGTGGCTGCAGCAGCTGCAGGAGGAGCAGCTGTGGCTGCAGCAGCT
GCAGGAGGAGCAGGCCTGGGTGCACATGGAGGGGCTGCAGCTGGCTGTGGCCCTGGAGCAGCTCCGGAGTGAGGGCCTCGAGGCACTGCAAACTCAAGGCCAGGTAAGGCCT
AGAGGGGTATGGGGCAGGGGCTCGGGCAGTGACAGTACAGTGGACACTCAAGCATCTTATAGGTGTGTGAAGGATGGGAAGCCAGGTTGGCTGTAGAACGTCTGTGGGCCTG
TCCACCAAGAGGGGCTAGTGCTCACTACATAGGATGTTGCCTGGGTGAAGGACAGCAAGCCTGCCCAGACCACCCAATGCTTGGTAGGCAAGGTCATTGAGGGAGGGAACTT
GCTTGGGGATGGAGGTGTCAGGGGACCAGGATAAGTAGCTACAGGAGTGGTCCAGGGCGGTAGGGTGTGTGTTGGGGGGGAGGGCCGGGTGCACAGCTGATAGACAACATCA
GAACCAAGAAACAGTCCCTACCCCAAGCATCCTGGACAACTTCTCCGTCTGGTCCACCCGCCCTGCCCCGTGTTTACTGCAGCTTGGTGCCCAGGGCTTGAGATCACAGAGG
CAGAACGCAATGCTGGTACCCATTATCCTCATTCCAGGAGGAAGACTGGCCTCAGACGCAGCTGGGGCTATTTTGGGCAACTAGGATCTCACCTCAGCGTAGTGTGGAGTCA
CCACTGCCTGTCAGCCCCAGGGAATCTAAGATGTGGGGCTGCGTGTGGGTCTGGGGTGGGTCCCCTGACAGCGGGTACAGACTCCAGGCAAGCTCGGTGCAAGAGACAGTCT
GGGAAGATGTTCACAGCTGTGGCAGAATGAATGGGACTCAGAGCAGAGGGGCGATAAAGGCTGCAGGAGGGTAGGCACAGGGGCGAGGGAGACCTTTTTCTGATGCTCTGCA
GGAGCCAGCCCAGGCTGGCTGTAACCCTTCATCCTTCCTGGAGGTGCTTACAGACAAACAGTCTGAAGGGGAAGGCAGGACTGTGGGATGGTGAATAGACAACCACTTAGCA
TGAAGATTCCCAACTCAGAATCAAGGCCTGCTTTTTCTCAATATTGCTTTGTTGCTGTTGTTGTCGTTTCCAGACAGGGTTTCTCTGTGTAACCCTGGCTGTCCTGGAACTC
ACTCTGTAGACCAGGCTGGCCTCAGACTCAGAGATCCGCCTGCCTCTGCCTCCTGAGTGCTGGTGGCAGTGTGCGTCACCAACGACCTGCTTCGATATTTTTTTTAAGCTAT
CTGCCCCTCCAATCTCCTCCTTACCCTAACACTGTACCCTCCTGAGCACTGTACCCACACCCCTTCTCCAGCTCTAGAAGTTCGGGGTGCAGTGGACATCTGAGCTTTGAGT
CACAAATCTATCATTCCACGCCCAACTGAAAGATCTCTTGGAAACCACTTGGAGAGAAAGGGTTTCTGTGTGCCTAGTGGTCTCGTGGTCAGTGTTGGGGTAGTGCCCTGGA
GGTCAGAGGGGGCACTCACCAGCAGTAGCTCGAAGCTTGGACCCAGGGAGGAGCGCCTGCCCCTTCCCTGATGCAGCTTTGGGCCCCCCCTTCTTAGTGCTCATTCTCCTGG
GGGTGGGAAGGAAAAGTCCAGGGATGGTACATTCAGGAGGGCAGCGAACAAGGCAGTGGGAATACTGCCCCGGCCCTGGATGAACATGCAGCAGGAGCATAGACCTCCAGCA
TGTCCCCCAGCCAGCTTCTTGGTCCACCTGCCCGCCCCTGGTGGTCTAAGGATGTGCCCAGTAGCTCGAGGAAGGATACCTAGCAAGAGGATGTGTCCCTTTATGCTGGTAC
CCCCGTCCTCTACAATTCTGGATCTGCCTGTCCTTCTGTGTTCTAACACCATCCTCTAAATCGCTGGGCTAGAAGCTCAACAGCCTGAGCTCTGCGGACTTGCTTTCAACTA
CTGCCAACGTGGGTCTGCTGAACACAGCCCCTCCCCACCCGCAAACCCTCTTCCTTCTTGGCCTTGGGAATCTCTGCTGTCTGGTTCTGGAAGCAATGCCCTTCTCCCTAGT
ATACAAGGCAGGCCCCCCATTCACTCCTCTTGGAAGAACTTTCCGCTCCTGTTTTAGTAGGGTCTTCCAGTGCCCTAGAACCCCTCACAGGGCCAATGAATAGGAAAGCGGG
TAGTGCAATCGCTGACTCCATACACTTATGTACCCACTAGGCTGGGGCCGCAGGGCTCCAGAGTGCATTTGGGGATGGAGTTAATGAAATGTTATCCTAAAAGTAGGACCAG
AAAGTGACTGAAAGTAAGCTGTCTTACGGACAATGTTCAGGCAGGTGGCAGACACTGAGAATCTAGGACAGGAGAAGTGGTAGGTAGGAAGCTGGCTTGGACATGTGACTGA
GTTCAGGGCACGGCATGCGTAGAGGAGTGGGTTGGAGGGAGGGCTGGGTAGATTAGGGCTCTAGGAGGAACTAAGTCCTTAGGTGTACGGGTGATGTGTTGGGGTCGATACA
ACCATGAGGTTCCCTGTCTGTAGAGGATCCAGTACTTGCAGCATCTTGGGTGCAGCCTCTTTTAATGTGCATGTATTAAGACGGGACCTTTGTGTCTTCAGTTGGTTTGCAC
AGGAAAGGATCAGTGGGTGCCAGGACCGACACTGTTGGAGCAGTTTAGAGAGTGATCCTCATGTGAGATGGGGACTTGGGGGGTACGATTGGTTTGCGGGATTCTGTGTGGC
AGAGGGGCTTCTGCTGGCGGATCACTCCAGATTCCCTTGTGCCTGAGGGGTCCCATGGGTACGGGTGAGTGCGCAGGAACCTTTATGGTTGGGCAAATGAGTGGGGAGGTCC
GTGGAGTTCCTATGCTGTCGGTCTCATGCGCGAAGATGAGCCTGCGGGGAGTGGACTGGGGAAACTAGAGGTGTGTCTGCGAACGGTAGGGCGGTCACTTGAGTGAGATGGG
TACCCAAACACCCCCCCCCCCCCCCCCCGTCTGAGACCTCACCTGCCTCACCTGCCTCTCGCAACACAGAGGCCAGAAGCTCCGCCCCTCGCGTCGAGCTGGCCAGTTTCCT
AGCGACTAAGCCGGAACTTCCGAGTTACCCCAACTTCCGGGGCGAGGGTCAGGGGTCGGCAGTAGGGGCTTTGAGCGATCGGTTTTCAAATAGGTTCAAGGGGCTTCAGTGT
CCGGAAAGACGAGGCTCTAGAAATCCGGAGCGGCGCTGGCCAGGGTCCGGAGCGCAGCTCTGGGGCTCCACCAGAGCGCTCAGGGGTCGGGGTTGGGGTGTGGGCTGGGGGC
GCCAGTGAAGCCACACTGGGAACCCGGGATCGCGGCCGGGGTCCGGGGCGCGGAGGGCGCAGGAATGCGGGCGCGTCGGGGTGGGGCCGCCCCGCCCAGGTGCTGCCCGGAL
AGGCAGGAGGCAGAGCGCGGGCGGGGCGGGEGGCGGGLGLGET

Exon 1b: 125 NT. All are non-coding; Gene: 4839-4963.
GAATCAGGCCGAACGGGCGGGLCGGGCCGCEGCEGEGAGTGGCTGTCGGACGGACGGGALCCGLG
AGGCCGCTGGGCGGCGGETGGGCTCCTGCTGCCCCTGTGCCGAAACCCCGCTCACCTGGCCAG
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Intron 1b: 2811 NT; Gene: 4964-7774.

GTAGGGCTCCCGCCCCGGAGCGGGCCGGGCACAGCACGGCGGGGCGAGGCACACGGGACGGGAGGCTCGGGCCTCCGCGCGGTGCCACCTGGGTCTGGTCTCTGGACCTGGG
CCGGGCGGTGCAGTGAGCGCGTGCTTTGGGACTGGGTGGGAGACAGGGAGACTGCGCTCCGGGGCACTGGGTGAGGGATTTTCCAGGGTCACGCTGGCAAGTAGGAGACTGA
ACAGTGCGATTCGCTCTGGCGGCCTAGGTATTGTCAGGACATGACCTGTACCTTTCCCGGAGCCTCTCCCCGAGCCGCCATGAACCGGGGTGTCTAGGGCTGGGTCCTTGTG
TGGAAGGCAGGGAAAACTGGACTCTCCTAACTCCTGATCTCATATCCCTGGACTGGATCGGCAGATAAGATACCTGGCCTGGGTAGCCGCTAACTTCCTGGGGTACAGTAAC
ACCTTTGGGCCTTGCAGTGCCTAACCTGAAAGCTGTATAATTCATCGACTTCCGGTCTTCCTAGGTTCTTCTTGTCCCCCACAACCCCAATCCTTCTTGATCACAATCATCC
TGTCATCCTCTTTGTGTAGTAGCCTAAGGTCCTCAACCATGGATCCCCCTTCCAGACCCAGGAACACTACTACCTCCTGCCAGACAGGAGAGGAAAGGGTCATTTTCTTGCC
CTACTTGTGGTGAAGGGCCTGGGGCTAGCTTCAGGTAGGAGGTCAGGAACAAAAAATTCCTGCTGAGTCACTGGTTTGGGTGGGATAGGCTCCTTCCTTAAGCAGGGCCCCA
CTTGGATAGGCAGATGTCAGTGAGCAGGCTGTTGGATTCATCGCTGATAGGAGTGGTCACCGCCCCGTCTATCGTCAAGGGGCGATGTGTACCAGTGAATGATTGTAAGGGC
ATTTAAGGTCGTGTGTGACTTCTGTGAGGTCAGGTACCACAGTGGCCGCTCAGGACTAAGGCCACTTCCCAACCCATGTGTCTCTGAGGGTTCTCACCACTGGCTAGACAGT
ATCAGTTCTCAGTCTTATACAAGGAAGTGTCCCCTCAGCGTGAGCATGCTAGGATCCCCAGGTAGTGTGGGAATGCTGCCTAGGAGAGCTGGCTCCAGTCTGAGACCTGTCC
AAGCAGACAGGCCCGCATCAGACCCCAGGTGCTCTGCTTCCATCTCCCCAGAACAGTGTGCCACGCCTCACATTGCAGACAGGAAGGAAAAGCAACAGCCTTAGGTCAGGGC
AATGCCCCAGAGGGAAGTCGGAGCACTCTTCTTAGGGCCAGTAGACATAGGAGTGTCCCCACCTCCAATCTCTGTCACACTTGGACTTGCTAATGTGTTACGCCATGCCCCT
AGGGGTGGCAGACACTGTAGCTCCCTGGGTCATACACAGCAGAGTCCCGCTGGACCCCCAACGTCATTGAACAAGTATCCCCTAATACCAGAGCTGCCATCCTGTCAGCATC
GCTGGCCCACTCCTCAAGGCACTCCTCCTCCTGGGCAGAAATACTTCCCTAGTTTGGACTATCATCCAGGAACCTGTGTGCTAGGCAGGGCAAGAGTCCCAAGCCATTTCAA
ACCTGTGGAGCAGTGGGGAATGGTATGAGCCTGCCCTAAGGCAACTTCCAGGCCAGAGGCCACCAGGTTTGCAGGCGTTTGGTTGTCACTTCTAATGCCTTCTTCAACCACA
AGCTTCTGCTACTCGCACTCATGGCCCAGGGACCTCCTGATGTGGACATGAACGGTTTCTCGGGCACATACTTGCCAGTGAACTCAGACCAGGCTGGACCTGGGCTAGCCCG
TGACATCTGGCTTCCAAGGCACAGGAGTCATGCTCTCTCATGAGCGCACATGCACGCACGTGTGTGTGCACACACACACACACACCAGCCACTAGAGAACAGTGATCCTGAG
GCACCTGTGATGGGGGACGCTGACAGAGAACTTGGGACGAGGCTTGTAGCAAAGTCTTCCTTCATTCTTAGTGTATTAGGGAGAGGGTGGAGATCCGGGGCCTTGGGTATTG
GCAATGGCTCTGTTGCCATCAGGATGGGTGAGTGAGTCTGGGAGGGTATAAAGAAGAGACCCTACAGGGAACTGTGAGTTCCCAAGGAACTGTGGCCCAGGGAGGTTTTAGC
TGAGGTGAGACGGAAGCAAGGGTGAAGATTTTCAGAGAGGTCGAAGGTTGAGGAGTCAGGACAGGGAGATCAGTGAAGGGACTGTGGGCAGATGCAGGTGTGGACTGAGGAA
AGAGGTGTGGGTGGGGCTTAAGGCCATCATCCCTGGATGAGTCAATCTGCACTCCACTGTGCTCACCTTGGGCCAGGTATGATGTCTTGCCACCCCTCCCAGCTCTGTGCAG
TGAAGGACACAGGCTAGAGCAAAAGGGGGGGGGGGGGAAGGAATAATCTCTTTAACTGGCCTGCATTTGTATCTTAACCAAAACTTATCTTTACAGGAAAAGGGAACCACAG
AGTAAATGGGCCGTGAATGTATTGACTCTGAAGTAAGGGGAGGTGGGACCTCTTACCTGTATTGGGGTGGGGACAAACATTGGCAGTCACTGAGACTGATAGAAACAAGGTG
TCAGCCCCAGGAAGGGGATTAAGGGCTGAGTACCACTGGCCCATGTCTTACCAGCTAGGCACATGCTACGGCCTGTGGTGCTGCTTCAGAGTCTGTCTTCACTGGGGCTCAG
AAAAACTCCCGGGCATAAGCTAAACCCAAGATCCAGCAGCCACATCAGCCGTGTGTGTCCACTTGTGGCATGAGGTAAGTGGGTCCTACTGCCCCTAGTTAATGCATTTTCC
TGCCCCTCCAG

Exon 2: First Coding Exon: Gene: 7775-8236; cDNA: 126-587; Protein: 1-149.
GCCCCTGGCCCCAACATGGCCCGTCGCTCCCAGAGCAGCTCGCAGGGGGACAACCCALCTGGCACCT

M A R R S Q0 5 s 5SS 0 G D N P L A P

GGGTACCTGCCACCTCACTACAAAGAATATTACCGCCTAGCGGTGGATGCATTGACTGAGGGTGGG
G Yy L. p P HY K E Y Y R L A V D A L T E G G

CCAGAAGCCTACAACCGCTTCTTGGCATCTGAGGGGGCACCTGACTTCCTGTGCCCTGAGGAACTG
P E A Y N R F L A S E G A P D F L C P E E L

GAACACGTGAGCCGCCACCTGCAGCCCCCACAGTATGTGGCCCGGGAACCCCCTGAAGGCACCCCA
EH VvV S R H L Q9 P P Q Y V A R E P P E G T P

TCTGATGTGGACATGGACGGGTCCTCAGGCACCTACTGGCCAGTGAACTCAGACCAGGCTGTGCCT
s b v D M D G S S G T Y W P V N S D Q A V P

GAGCTGGACCTGGGCTGGCCCCTCACATTTGGCTTCCAAGGCACAGAGGTCACCACACTGGTACAG
E L. D L 6 W P L T F G F O G T E V T T L V Q

CCGCCGCCACCTGACAGCCCCAGCATCAAAGATGAAGCTCGGAGGATGATCCGCTCTGCCCAGCAG
p p P P D S P S I K D E A R R M I R S A QO 0

Intron 2: 801 NT. Gene: 8237-9037.
GTGCATTCTCACGGGCTTGAAGGATGGTGAAAGGCAGCCCAAGCCGGGTTTTGAAGCATGAATAGGAGGGTGTGGGAGATATAAAAGCATTCCTGGTGCTT
AGGATGCCAGGGCTGGCCAGCCAGACCTCGGCAGTAGGGTTGCCCTGTAGAGTCTGCTCATTATCACCTGGGTCTTGGGTAGCGGGTTCTGTAGACATTCC
AGTATCTAGGATCATGGCCTGTACCCAGAAACTCAGGGTCTTGCCCAGCTGAGAGCACCCCACCCCAGGCAGCTGGTAAACTGAAAAACCAAGTGTTTAAG
CCAGGAAGACTGGCTCATGCCTGTAATCCTAGCGCCCAGGGAGGTGGAGGCCAGCCTGGGCTACACGGTAACAGACCAGTCCTCATTAAGAAACAGGAACA
CTCCTACAAAACCCAGGAATATTAAAGAGAGGTAGCAAGGCCAGATGGTAAAGGCCTAGCTTCTGCCCCTGTTCCAGGAAGTTGACAAACCGCACCTTGAC
CACTTGGGGTCTGAACACACGGAGCTGCAGATAATCCCCCTCTGAATGAAGCACCCTAAAAGTATAGCCCCTGCTTCTGCTTCAAGCTCCCTCAAGGGCTA
CCAAGTGTCAATTTTGTGTGTGTGTGTGAGACCTTCTGCTGGGTCCCTTCTTCCCCCCACCTCCCAATTCATGACCAGTCTCTCCTGGGGCAGGCTAATGG
TCATTTTTATCGTGCTTGTGGGTGAAAATGTGGCCAGAGATGGGCAGGATGACCAGGCCCTTCCCTCCCCGCTGACCTGATACCCACCTCCCAG
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Exon 3: 165 NT; Gene: 9038-9202; cDNA: 588-752; Protein 150-204.
GTGGTAGCTGTGGTGATGGACATGTTTACCGACGTGGATCTGCTCAGTGAGGTGCTA

v v A V VM D M F T D V DL L S E V L

GAGGCCGCTGCAAGGCGAGTCCCGGTCTACATTCTGCTGGATGAAATGAACGCCCAG
E A A A RRV P V Yy I L L. DDE M N A Q

CACTTCCTAGACATGGCCGACAAGTGTCGCGTCAACCTGCATCATGTGGAC
H F L. D M A D K C R V N L H H V D

Intron 3: 69 NT. Gene: 9203-9271.

GTGAGTGACCAAGCCAGGGGAGTGGAGGGAAAATATCTTTGGTGAAGACCTGACTCCCCTCTCTTCCAG

Exon 4: NT; Gene: 9272-9396; cDNA: 588-752; Protein 205-246.
TTCCTGCGTGTGCGCACAGTGGCAGGTCCTACTTACTACTGCCGCACTGGGAAGTCTTTCAAG

F L R V R T V A G P T Y Y C R T G K S F K

GGCCATCTAAAGGAGAAGTTCTTGCTTGTGGACTGTGCCGTAGTGATGAGCGGCAGTTATAG
G H L X E K P L L. VD C A V V M S G S Y S

Intron 4: 191 NT. Gene: 9397-9587. (Green highlight = PCR genotyping primers) This first

pair is specific for the wild-type allele and generates a 434 bp amplification product.
GTATGCCCAGTGGCTTGCCCTTAGCCCTGGCCCTTCCCACCTAGTCCTCCGTGGTCCCACTTCCTTCCCATAAAGCTGTCCTTGCCCCAGCCCACC
AGCCCAACCCCTTTCAGATCCCTGATTATCCACCTAGTGCCTTTAGCCTCTGTGGCCCTATTTCCTCTCCCTGACTCCTGCCATCCTGTCCACAG

Exon 5: 3658 NT; Gene: 9588-13245; cDNA: 753-4535; Protein 247-1209.
The bold T marks the site of translation termination in Fam83h™®,
CTTCATGTGGTCCTTCGAGAAAATCCACCGCAGCCTGGCTCATGTGTTCCAGGGAGAGTTGGTCTCCAGC

F M W s F E K I H R S L. A H V F O G E L VvV S S

TTCGACGAAGAGTTCCGCATCCTCTTCGCACAGTCGGAGCCACTGGTGCCCTCAGCCGGGGCGCTAGCC
F D E E F R I L F A Q S E P L V P S A G A L A

CGCATGGATGCCTATGCGCTAGCTCCATACTCTGGGGCTGGGCCCCTGGTGGGCGTCCCCGGGGTTGGA
R M D A Y A L. AP Y S G A G P L V GV P G V G

GCACCAACACCTITTTCTTTCCCTAAACGCGGCGCGCACCTCCTATTCCCACCGCCCAGGGAAGAAGGCCTG
A P T P F S F P K R A H L L F P P P R E E G L

GGCTTCCCCTCTTTCCTAGACCCTGACCGCCACTTCCTGTCGGCTTTCCGCCGAGAGGAGCTGCAGAGA
G ¥ P S ¥ L D P D RHUPF L S A F R R E E L QO R

ATGCCTGGGGGTGCTTTGGAGCCTCACACAGGGCTCCGGCCACTGGCGCGCCCAACTGAGGCTGGGCCG
M Pp G G A L E P H T G L R P L AR P T E A G P

TTCGGAGAGCTCGCGGGCCCCCGGGGCTTCTTCCAGTCAAGGCACCTGGAAATGGATGCCTTCAAGCGG
F G E L A G P R G F F 0 S R H L E M D A F K R

CATAGCTACGCAACACCCGATGGAGCTGGAGCAGTGGAGAACTTTGCAGCGGCACGGCAGGTGTCACGA
H s vy A T P D G A G A V E N F A A A R Q V S R

CAAACATTCCTCAGTCACGGTGATGACTTCCGTTTCCAGACCAGCCACTTCCAACGGGACCAGCTCTAT
T P L. $s H 6 D D F R F Q T S H F O R D QO L Y
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CAGCAGCATTACCAGTGGGACCCACAGTTTGCTCCTGCGCGCCCACAGGGCCTCTTCGAGAAGCTTCGT
O 0 H' Y o W D P Q F A P A R P O G L F E K L R

GCAGGCCGACCTGGCTTTGCGGACCCTGATGACTTTGCCTTAGGTGCTGGTCACCGCTTCCCAGAACTC
A G R P G F A D P DD F A L G A G H R F P E L

GGTGCTGATGTGCACCAACGGCTGGAATACGTGCCATCCAGCGCATCTCGGGAGGTACGCCACGGCTCG
G A DV H QU R L E Y V P S S A S R E V R H G S

GATCCGGCCTTTGGACCCAGCCCCCGTGGTCTAGAGCCCAGTGGAGCCTCGCGTCCCAATCTGGGCCAG
b p A F G P S P R G L E P S G A S R P N L G Q

CGTTTTCCATGCCAAGCAACCTTGAGACAAGGCCTGGACACCGCTTCGGAGGCAGAACCTGAGCGCAGG
R F P C Q0 A T L R Q G L D T A S E A E P E R R

GGCGGACCCGAGGGCCGGGCCGEGEGLCTGCGTCACTGGCGCCTTGCCTCCTACCTGAGCGGCTGCCACGGT
G G P E GG R AG L R HWU R L A S Y L S G C H G

GACGGTGGGGAGGAGGGTCTACCAATGGAGGCTGAGGCTTGTGAAGACGAGGTGCTGGCTCCCGGAGGL
b 6 G E E G L P M E AEACE D E V L A P G G

CGGGACCTGCTCCCCTCCGCCTTCCGCACTCCTGCAGCCTTCCCAGCTAAGGGACCAAAGCCGGGCTCA
R D L L. P S A F R T P A A F P A K G P K P G S

GGAAGCGGTGGTGGTGACAGCTCCGAGCGAGAGGGCCCAGAAGAGACAAGCCTGGCTAAGCAGGACTCC
G s 6 6 6 DS S E RE GG P E E T S L A K QO D S

TTCCGCTCTCGCTTGAACCCGCTCATCCAGCGCAGCTCCAGGTTGCGCTCATCACTCATCTTTGCGTCC
F R S R L N P L I 0 R S S R L R S S L I F A S

CAGGCTGAGGGTGCTGTTGGGACCGCAGCAGCCACCACTGAAAAAGTACAGCTGATGCACAAAGAACAA
Q A E G A V 6 T A A A T T E K V Q L M H K E 0Q

ACAGTCAGTGAAACTCTGGGTCCCAGCGGAGAGGCTGTTCGTTCCAGCGCCTCGGCCAAAGTGGCGGAG
T v s £ T L. 6 P S G E A V R § S A S A K V A E

CTCCTGGAGAAATACAAGGGCCCTGCCCGGGACCCTGGCGGETGCAGGAGGTGCCGTCACTTCCTCCAGC
L L E XY K G P A R D P G G A G G AV T S S S

CACAGCAAGGCTGTAGTGTCCCAGGCCTGGCGGGAGGAGGTGGTAGCACCAGGAGGAGCGGGAACTGAA
H S K A v v S Q0 A W R E E V V A P G G A G T E

CGCCGCAGCCTTGAGAGTTGCTTGCTTGACCTGCGCGATTCCTTTGCCCAGCAGTTGCACCAGGAGGCA
R R s L E s ¢ L L D L R D S F A QO O L H O E A

GAGCGACACCCAGGAGCCGCTTCGCTCACTGCTGCGCAACTGCTCGACACCCTGGGCGGCACTGACCGL
E R H P G A A S L T A AQ L L DT L G G T D R

CTGCCATCACGCTTCCTCTCCGCCCAGGGCCGCTCCTTGTCTCCACAAGGTCGAGATAGCCCTCCGCCA
L p S R F L. $s A Q G R S L S P Q G R D S P P P

GAAGGGCTTGGGACACACCAGCTGCCTTATTCTGAGCCAAAGGGAAACCCCACCCCAGCTTACCCTGAG
E 6 L 6 T H QL P Y S E P K G N P T P A Y P E
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CGCAAGGGGAGCCCTACCCCAGCTTACCCTGAGCGCAAGGGGAGCCCTACCCCAGCTTACCCTGAGCGC

R K 6 s p T P A Y P E R K G S P T P A Y P E R

AAGGGGAGCCCTACCCCAGCTTACCCTGAGCGCAAGGGGAGTCCTACCCAAGCCTACCCTGAGCGCAAG
K 6 s p T P A Y P E R K G S P T O A Y P E R K

GGGAGCCCCACGTCTGGATTTCCCAATCGGAGGGGCAGCCCAACCACAGGATTGATGGAGCAGAAGGGA
G s p T S G F P N RUR G S P T T GG L M E QO K G

AGTCCCACTTCAACCTACCCAGACCGCAGGGGCAGTCCGGTGCCCCCAGTGCCTGAGCGCAGGGGTAGT
s p T s T Yy P DR R G S P V P P V P E R R G S

CCAGTACCCCCTGTGCCCGAGCGCAGAGGCAGTCTCACTTTCGCTGGGGAGTCTTCGAAGACTGGGCCT
p v pPp P V P E R R G S L T F A G E S S K T G P

ACAGAGGAGGTGTCTAGTGGCCCCATGGAAGTCCTGCGAAAGGGTTCTCTCCGCCTCAGGCAGCTGCTG
T £ E vs s 6 p M E V L R K G S L R L R O L L

AGCCCCAAGAATGAGAGGCGTGGGGAGGATGAGGGCAGCTTCCCAACTCCGCAGGAAAATGGGCAGCCC
s p K N E R R G E D E G S F P T P Q E N G Q P

GAGAGCCCCCGGCGGCCCTCGCTGAGTCGGGGTGACAGCACAGAGGCTGCTGCAGAGGAGAGAGGCTCG
E S P R R P S L S R G D S T E A A A E E R G S

AGGGTCCGCCTAGCTTCAGCTACAGCCAATGCTCTGTACAGCAGCAATCTGCGAGATGACACTAAGGCC
R v R L A S A T ANAUIL Y S S N L R D D T K A

ATTCTGGAGCAAATTAGTGCCCACGGCCAGAAGCACCGCGGGGTCCCTGCTCCAGGTCCAGCCCACAGC
I L. £ ¢ I S A H 6 QO K H R G V P A P G P A H S

AGTCCTGACGTAGGTCGTCCAACAACTGCAGGAGACTTGGCCCCAGACATGTCCGACAAGGACAAATGT
s p DV G R P T T A G D L A P DM S D K D K C

TCAGCTATCTTCCGCTCAGACAGCCTAGGGACACAAGGCCGGCTCAGCCGCACCCTGCCTGGCAGTGCA
s A I P R S D S L 6 T Q9 G R L S R T L P G S A

GAGGAGCGAGACCGGCTCCTTCGCCGCATGGAGAGCATGCGCAAAGAGAAGCGTGTCTACAGTCGCTTC
E ' E R DR 9T L R R M E S M R K E K R V Y S R F

GAAGTCTTCTGCAAAAAGGACGAAGCTGGCAGTAGTGGGGCAGGAGACAACTTGGCAGATGAGGACACC
E vfp C K K DEAGS S GA G DNL A D E D T

AGGGACAGTAAAATGGGCAAATTTGTCCCCAAGATCCTGGGCACATTCAAAAGCAAAAAATGA
R D S K M G K F VP K I L G T F K S K K *

TCTCCTGGTCTCGGAGGCCAGGACTCTGCATCACTGCCATACTGAACCTACAATACCCATCTGGAGTGGTGGCTGTCAGGTTAGTGTCAAAGCAGTTTGGGACC
TAGCTGACAACCACCTGAACTGAGCTCCACTTGAATTCGCCTCGCAGCCGCACTGCCTCTCACTCTTGGCTTTTCCATGAGGGGCTTAGCCCCTCCACCTGGTG
CCTTTCCTCATCACCTACCCCCACCCCAGCCTCCACCATCTCCTGGGCTCAGGTCTACTTTGGGTCATTATTTCACCTCAGGGATCCATCTCTCTGCCTTATGC
TCCAGTTTTTCAAGAACTCTATCACTTTGTGCCTCAGTTCCCTCTTAAGGCCTTTTATCTCAGGGCTTTTTCTCAGGGTTTCCATCTCATGGCTCCTGGTCCTC
TCCCTCTGGTGACAGCCTCCTCCCATCCTCTCATCTCTATCTCTCTCGGGAACACACCTTGCCTGCTCCCACTCTGACTCCTCACTGCCTCATAGCACTTTCTT
GGCATCTGCCCTCTTACTGTGTGGATGGCAGAGTTGGCCTCGGGCAGTTTAAGGGAAGAGAGGGATGCTGGCTAGGACAGACTGTTGGAAAGTAATTGCTAAAC
ACCTAGGGCTCCCCACCCTCCCCGCCTCAGGCCATGCCTGCCCTCTCCAGCAAGTTTCTGGGTAGCACTTGAAGAGGAGCCAAGATTGGGGAGCACTGGGCTTT
GCAGTACAATAAAGGAATCGGGACAGACGTTCTGTGA
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Fig. S3. Knockin intermediate following removal of selection genes by Flp-FRT recombination.
Nothing was modified upstream of intron 3.

Exon 3: 165 NT; Gene: 9038-9202; cDNA: 588-752; Protein 150-204.
GTGGTAGCTGTGGTGATGGACATGTTTACCGACGTGGATCTGCTCAGTGAGGTGCTA
v vV A V VvV M D M F T D V D L L S E V L

GAGGCCGCTGCAAGGCGAGTCCCGGTCTACATTCTGCTGGATGAAATGAACGCCCAG
E A A A RRV PV Yy I L . D E M N A Q

CACTTCCTAGACATGGCCGACAAGTGTCGCGTCAACCTGCATCATGTGGAC
H F L. D M A D K C R V N L H H V D

Intron 3: Formerly 69 NT, now 137 NT after insertion of 68 NT (gray highlight) containing a

lox2272 site (underlined).
GTGAGTGACCAAGCCAGGGGAGTGGAGGGAAAATATCT TTTAAAGGCGCGCCATAACTTCGTATAAAGT
ATCCTATACGAAGTTATGGAGTGGAGGGAAAATATCTTTGGTGAAGACCTGACTCCCCTCTCTTCCAG

Exon 4: NT; Gene: 9272-9396 cDNA: 588-752 Protein 205-246.
TTCCTGCGTGTGCGCACAGTGGCAGGTCCTACTTACTACTGCCGCACTGGGAAGTCTTTCAAG

F L R V R T V A G P T Y Y C R T G K S F K

GGCCATCTAAAGGAGAAGTTCTTGCTTGTGGACTGTGCCGTAGTGATGAGCGGCAGTTATAG
G H L X E K P L L. V.D C A V V M S G S Y S

Intron 4: 980 NT comprised of 191 bp of wild-type sequence plus 789 bp of insert (gray highlight).
Green highlight is WT 5’ genotyping primer annealing sitc. NIBGGH@ highlight is the Fam83h™
genotyping primer annealing sites, which generate a 194 bp amplification product. The reverse
complement of the Exon 4 coding sequence is in bold italic (font 12) and the reverse complement of
coding sequence from Exon 5 is in bold italic (font 10).
EFATECEEABTEEETTGCCCTTAGCCCTGGCCCTTCCCACCTAGTCCTCCGTGGTCCCACTTCCTTCCCATARAGCTGTCCTTA
ATTAAAATTCGCCAGAAGTTCCTATACTTACTAGAGAATAGGAACTTCGGAATAGGAACTTCTTTAATTAAGGCGCGCCATCGA
TATAACTTCGTATAATGTATGCTATACGAAGTTATCCATAGAGCCCACCGCATCCCHNEERICEIECINIENENE ccrrTC
CTCCCCCTTGCTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTA
TTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAL FNNERENICECCERATE -~
AGGCACACTAGGCATCCATGCGGGCTAGCGCCCCGGCTGAGGGCACCAGTGGCTCCGACTGTGCGAAGAGGATGCGGAACTCTT
CGTCGAAGCTGGAGACCAACTCTCCCTGGAACACATGAGCCAGGCTGCGGTGGATTTTCTCGAAGGACCACATGAAGCTATAA
CTGCCGCTCATCACTACGGCACAGTCCACAAGCAAGAACTTCTCCTTTAGATGGCCCTTGAAAGACTTCC
CAGTGCGGCAGTAGTAAGTAGGACCTGCCACTGTGCGCACACGCAGGAACTGGAAGAGAGGGGAGTCAGGTCTT
CACCAAAGATATTTTCCCTCCACTCCCCTGGATAACTTCGTATAGGATACTTTATACGAAGTTATAGTACTGCGGCCGCATAAC
TTCGTATAGCATACATTATACGAAGTTATAGTACTTCCTTCCCATAAAGCTGTCCTTGCCCCAGCCCACCAGCCCAACCCCTTT
CAGATCCCTGATTATCCACCTAGTGCCTTTAGCCTCTGTGGCCCTATTTCCTCTCCCTGACTCCTGCCATCCTGTCCACAG

Exon 5: Same as wild-type sequence (not shown) and contains a reverse primer for the WT genotyping

amplification.
* * *
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Fig. S4: Final Fam83h™ Knockin Sequence.

Exon 3: 165 NT; same as wild-type Fam83h. There are no modifications upstream of intron 3.
GTGGTAGCTGTGGTGATGGACATGTTTACCGACGTGGATCTGCTCAGTGAGGTGCTA
v v A V VM DM F T D V DL L S E V L

GAGGCCGCTGCAAGGCGAGTCCCGGTCTACATTCTGCTGGATGAAATGAACGCCCAG
E A A A RRV P VvV Yy I L L. DDE M N A Q

CACTTCCTAGACATGGCCGACAAGTGTCGCGTCAACCTGCATCATGTGGAC
H F L. D M A D K C R V N L H H V D

New Intron 3: Contains the 5’ 40 NT from wild-type intron 3 followed by 46 bp insert (gray highlight)
containing Lox2272 site (underlined), then 3° 89 NT from Intron 3 (italicized sequences are duplicates).
GTGAGTGACCAAGCCAGGGGAGTGGAGGGAAAATATCTTTTAAAGGCGCGCCATAACTTCGTATAAAGTAT
CCTATACGAAGTTAT CCAGGGGAGTGGAGGGAAAATATCTTTGGTGAAGACCTGACTCCCCTCTCTTCCAG

Exon 4/5™; Exon 4 and the beginning of exon 5 are fused (gray highlight). Translation

termination occurs at the modified codon: g.9741T>G; c.906T>G; p.Tyr297*. After the

translation stop codon is an inserted sequence containing a polyadenylation signal

(underlined), and an inserted loxP site, and is followed by the 3’ 86 nucleotides of Intron 4.
TTCCTGCGTGTGCGCACAGTGGCAGGTCCTACTTACTACTGCCGCACTGGGAAGTCTTTCAAGGGCCATCTA

F L R V R T V A G P T Y ¥ C R T G K S F K G H L

AAGGAGAAGTTCTTGCTTGTGGACTGTGCCGTAGTGATGAGCGGCAGTTATAGCTTCATGTGGTCCTTCGAG
K £ K ¥ L L v D C A V VM 5§ 6 5 ¥ S F M W S F E

AAAATCCACCGCAGCCTGGCTCATGTGTTCCAGGGAGAGTTGGTCTCCAGCTTCGACGAAGAGTTCCGCATC
K I H R S L. A HV F O G E L V s 8 F D E E F R I

CTCTTCGCACAGTCGGAGCCACTGGTGCCCTCAGCCGGGGCGCTAGCCCGCATGGATGCCTAG
L ¥ A Q S E P L V P S A G A L A R M D A *

Unique downstream untranslated sequence (394 bp) with polyadenylation signal (underlined) prior to old Exon
5. highlight is the Fam83h™ genotyping primer annealing sites, which generate a 194 bp amplification
product. The se%ment between Exon 3 and old Exon 5 was confirmed by DNA sequencing.

TGTGCCTTC| TTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGA
GGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGG
-GGGATGCGGTGGGCTCTATGGATAACTTCGTATAGCATACATTATACGAAGTTATAGTACTTCCTTCCCATAAAGCTGTCCTTGCCCCAGCCCA
CCAGCCCAACCCCTTTCAGATCCCTGATTATCCACCTAGTGCCTTTAGCCTCTGTGGCCCTATTTCCTCTCCCTGACTCCTGCCATCCTGTCCACAG

Wild-Type Exon 5 is still intact, but is now downstream of the in-frame translation termination codon
and polyadenylation signal from the flipped 5° end of Exon 5 with the premature termination codon.
The 3’ PCR genotyping primer anneals (green highlight) to Fam83h™, but the 5° primer does not.
CTTCATGTGGTCCTTCGAGAAAATCCACCGCAGCCTGGCTCATGTGTTCCAGGGAGAGTTGGTCTCCAGC

F M W s F E K I H R S L. A H V F O G E L VvV S S

TTCGACGAAGAGTTCCGCATCCTCTTCGCACAGTCGGAGCCACTGGTGCCCTCAGCCGGGGCGCTAGCC
F D E E F R I L F A Q S E P L V P S A G A L A

CGCATGGATGCCTATGCGCTAGCTCCATACTCTGGGGCTGGGCCCCTGGTGGGCGTCCCCGGGGTTGGA
R M D A Y A L. AP Y S G A G P L V GV P G V G

GCACCAACACCTITTTCTTTCCCTAAACGGGCGCACCTCCTATTCCCACCGCCCAGGGAAGAAGGCCTG
A P T P F S F P K R A H L L F P P P R E E G L
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Fam83h*'* Fam83h™ Fam83h™/Tr

Fig. S5. bSEMs of mandibular molars at 7-weeks. The Fam83h™ ™ molars appeared to be
somewhat smaller, had a mildly rougher surface, but did not appear to undergo the rapid
attrition characteristic of the human ADHCAI phenotype. (2WT; 6Het; 8Null)
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WT Fam83h™ F a83hTr/ -

e

Fig. S6. Histology of Fam83h™* (WT), Fam83h™™, and Fam83h™" Molars at Days 5, 11, and 14.
Key: d, dentin; em, enamel matrix; *, ameloblasts. The Fam83h™" genotype refers to a mouse that
contains one Fam83h allele that expressed the truncated protein and one Fam&3h null allele. This
mouse expresses half the amount of truncated FAMS83H protein as the Fam83h™™ mouse.
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Fig. S7. SDS-PAGE of enamel proteins at D5, D11, and D14. Lane 1: Fam83h'"; Lane 2:
Fam83h™'™; Lane 3: Fam83h™™; Lane 4: Fam83h”'™; Lane 5: tM179. About 15% of the
extracted proteins from a single molar were run down each lane and visualized by Coomassie
Brilliant Blue staining. D5 assays secretory stage enamel; D11 assays maturation stage
enamel; and D14 is immediately prior to eruption.



