Supplementary Figure 1.

a Definitive-null allele b Targeted knockout-first to LacZ-tagged mutant alleles
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Supplementary Figure 2.

d
Rhbdf1*/* Rhbdf1*- Rhbdf17-
Rhbdf2” Rhbdf2"/ Rhbdf2”
Number (%) | Number (%) | Number (%)
Expected Expected Expected
25% 50% 25%
€9.5 4 (29%) 8 (57%) 2 (14%)
e10.5 1 (4%) 18 (75%) 5 (21%)
el12.5 5 (42%) 6 (50%) 1(8%)
e13.5 8 (40%) 9 (45%) 3 (15%)
el4.5 4 (44%) 4 (44%) 1(11%)
e15.5 2 (25%) 1(12.5%) 5 (62.5%)
el7.5 2 (33%) 2 (33%) 2 (33%)
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Supplementary Figure 3
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sgRNA 2256 | sgRNA 2257
Initiation Codon

» »

Exon 5 Exon?7

Exon 4 Intron 4-5

2256 sgRNA
2257 sgRNA

GGAGGATCTGTGGAGTTC
GAATCCCTGTTAGGTACC

2305 Forward
2310 Reverse

AAGGAGAGTCCTCTGCATACT
ACCTAACAGGGATTCTGTATGC

Phusion High-
Fidelity PCR
CYCLE STEP
Initial
denaturation
Denaturation
Annealing
Extension

Final extension
Hold

CYCLES TEMP TIME
98°C 30 seconds
98°C 10 seconds
30 72°C 30 seconds

72°C 1 minute
1 72°C 5 minutes
1 4°C oo
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400
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T T G G A G
400

Rhbdf1"/"
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410
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G ATCT GG TG G AGCGCOG G TG G C A

410 420

Wildtype sequence

Mutant sequence

TTGTTGGAGGATCTGTGGAGTTCAGGCCCAGAGCATGCCA
TTGTTGGAGGATCTGTGGAG-GGGTGGGAATGGGGCAAAGG



Supplementary Figure 4

d

b Splice variants of Rhbdf1%"

Start (0) End (2424)

C

Alt Exon exon12 | exonl4 | exonl6
Exon 10 exon 13 exon 15

CAGGTACGCTTTGGGCGTGTTCATACTCTGCCCCTTTTGAGGCCGAGGGCTGCTCGAAAGGCCCACCCACAGCGCCAGTCTCTCTCATGGTCCTTGCTCAGGG
GGACAGCAGACTGGTTTGGAGTGAGCAAGGACAGTGACAGCACCCAGAAGTGGCAGCGCAAGAGCATCCGTCACTGCAGCCAGCGGTATGGGAAGCTAAA
GCCGCAGGTCATCCGGGAGCTGGACCTGCCCAGCCAG

Transcript variant NCBI Reference Sequence

X1 XM _011243658.2
X2 XM _006514494.4
X3 XM_006514495.4
X4 XM _006514496.3
X9 XR_872202.2

X14 XR 001779873.2


https://www.ncbi.nlm.nih.gov/nucleotide/XM_011243658.2?report=genbank&log$=nucltop&blast_rank=6&RID=45FNC8WE016
https://www.ncbi.nlm.nih.gov/nucleotide/XM_006514494.4?report=genbank&log$=nucltop&blast_rank=4&RID=45FNC8WE016
https://www.ncbi.nlm.nih.gov/nucleotide/XM_006514495.4?report=genbank&log$=nucltop&blast_rank=3&RID=45FVPWJ4014
https://www.ncbi.nlm.nih.gov/nucleotide/XM_006514496.3?report=genbank&log$=nucltop&blast_rank=5&RID=45FNC8WE016
https://www.ncbi.nlm.nih.gov/nucleotide/XR_872202.2?report=genbank&log$=nucltop&blast_rank=2&RID=45FNC8WE016
https://www.ncbi.nlm.nih.gov/nucleotide/XR_001779873.2?report=genbank&log$=nucltop&blast_rank=1&RID=45FNC8WE016
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Supplementary Figure 6
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Supplementary Figure 7

b

Transcript: Mouse Rhbdf1-206 ENSMUST00000143988

RPCCIGTKG RCEITSREYCDFMRGYFHEEATLCSQVHCMDDVCGLLPFLNPEMTVLRDLEKLAGWHRIAIIYLLSGITGNLASAIFLPYRAEVGPAGSQFGILACLFVELFQ

SWQILARPWRAFFKLLAVVLFLFAFGLLPWIDNFAHISGFVSGLFLSFAFLPYISFGKFDLYRKRCQIIIFQVVFLGLLAGLVVLFYFYPVRCEWCEFLTCIPFTDKFCEKYELD
AQLH*

Transcript: Human RHBDF1-205 ENST00000448893

RPCCIGTKG RCEITSREYCDFMRGYFHEEATLCSQVHCMDDVCGLLPFLNPEMTVLRDLEKLAGWHRIAIIYLLSGVTGNLASAIFLPYRAEVGPAGSQFGILACLFVELFQ

SWQILARPWRAFFKLLAVVLFLFTFGLLPWIDNFAHISGFISGLFLSFAFLPYISFGKFDLYRKRCQIIIFQVVFLGLLAGLVVLFYVYPVRCEWCEFLTCIPFTDKFCEKYELDA
QLH*

Empty Non-AUG Positive control
Myc-DDK tag ~34 kDa
~33 kDa - o |
40 kDa
— — C—— — .
Actin




Supplementary Figure 8

NTC v2/v2 100 bp Ladder

a 9] Exons 16F-17R b Start (0) 2817 (287 ..304) 2818 (592 ..610)
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0.04 Exon 3 2817 For AGGCTTTCTTGCGGAGTG -.

++ va2n2 nte Exon 12 2818 Rev  GGTGGCAGACAGAACCAAA RT-PCR
qPCR

¢ AGGCTTTCTTGCGGAGTGTGAGTATGCCAGCTGAGACAGCCCGGGTCCCATCACCCCACCATGAGCCTCGCCGGCTGGTGCT
GCAGCGTCAGACATCCATCACACAGACCATCCGCAGGTCCCAGGTCCCGAAAACCAAAGAAGAAGAACCCTAACAAAGAGG
ACAAGCGGCCTCGCACAGCCTTCACTGCTGAGCAGCTCCAGAGGCTCAAGGCTGAGTTTCAGACCAACAGTCCACGTTGGC
GGTGTGGGTGAAGTGGCCCGTTCATCCTAGTGCCCCAGACCTTGCAGGCAACAAGAGACAGTTTGGTTCTGTCTGCCACC
Bold: Primers 2817/2818

Extra: En2 splice acceptor sequence from the targeted KO-first cassette

Frt [EnZ splice acceptor| loxP loxP
10,000 20,000 30,000
i | 5arm | T lacZ > [ [ > [ criticalregion || 3arm |
exon 1 intron | | | NeoR Frt

ECMV IRES SV40 polyadenylation site human beta actin promoter

il | B EOE BAE 00 000D
exon 2 | Splice Acceptor exon4 | |exon | | | exon 18
exon 3 exon exon exon 11 exon 12 exon 17

300 bp

e Putative 10.8 kDa truncated protein sequence:
MSEARRDSTSSLQRKKPPWLKLDIPAAVPPAAEEPSFLQPLRRQAFLRSVSMPAETARVPSPHHEPRRLVLQRQTSITQTIRRSQVPKTKEEEP*




Supplementary Figure 9

d loxP
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allele
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Alternative Exon 1 Exon 1

Exon 2 |
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Rhbdf1 genomic DNA

Alternative exon 1 sequence:

tgtacctgctgggaaagaagtaggggaaggggtaattgctgagetgeggttectgtgaaatggtgtatcagtgtatgaacgtgagtgtgecacacttataaatgtgttagggtagag
agtgtgagcccatggaagtgcattttgaataggtgtgcgcacgtgtctgtgtaaacaggtgcgagaggectgaatgcatgaatgtttgttagaaagatcaggegegtgtgcacagg
acaagtgagagcttcgggaccctcagtgatgtgccagtgegtgecttcggaaggggcegttcaatcetgecttttaggteccttcccacgecaccctettgetttggaggteeccttectc

tcttcccaagcacaggggcagcacaagatgaaggagtatggaaaggegagtcca




Supplementary Figure 10

a (0) Start 2827 (2 ..23) 2818 (540 ..558) (879 .. 906) 2826 16-17 junction 5' RACE End (1044)
250 500 750 1000
[ Altxon 1 &2 D] B CEEMCTENENN  Goniz o[ E3 o[ e o[ Es > @6 3y >

Putative 12.3 kDa truncated protein sequence:

MVYQCMNACLTAPGTMSEARRDSTSSLOQRKKPPWLKLDIPAAVPPAAEEPSFLOQPLRRQAFLRSVSMPAETARVPSPHHEPRRLVLQRQTSITQTIRRSQVPKT

KEEEP*
2827 F GTACCTGCTGGGAAAGAAGTAG
2818 R GGTGGCAGACAGAACCAAA

2826 5'RACE ~ GATTACGCCAAGCTT CAAGCAGTGCAGGATCCCAGCGTGCAGG
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30 40
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GCTGAGTTTCAGACCAACAGTCCACGTTGGCGGTGTGGGTGAAGTGGCCCG




Supplementary Figure 11

a (0) Start 2827 (2 .. 23) 2814 (413 ..431) 2826 16-17 junction 5' RACE (535 .. 562)
250 500 750 1000
El2 | EI3 | Exonl4 | Exonl5 | El6 | E17 [ E18 >
Alt E1

Variant 1; 32.77 kDa

MDCVITGRPCCIGTKGRCEITSREYCDFMRGYFHEEATLCSQVHCMDDVCGLLPFLNPEVPDQFYRLWLSLFLHAGILHCLVSVCFQMTVLRDLEKLAGWHRIAIIYLLSG
ITGNLASAIFLPYRAEVGPAGSQFGILACLFVELFQSWQILARPWRAFFKLLAVVLFLFAFGLLPWIDNFAHISGFVSGLFLSFAFLPYISFGKFDLYRKRCQIIIFQVVFLGLLA
GLVVLFYFYPVRCEWCEFLTCIPFTDKFCEKYELDAQLH(EQKLISEEDLDYKDDDDK)

v2/v2 /v
b (0) Start 2827 (2..23)
= TGAGCCTCTGGAGCTGCTCAGCAGTGAAGGCTGTGCGAGGCCGCTT
| | - GTCCTCTTTGTTAGGGTTCTACTTCTTTCCCAGCAGGTACA
AltE
- gOCAGCCTCTC:’[;OA‘CTCCTC.330CA°TCAAGC3§0TGTGCGAGC3EOCCCTT
e -— f
500 pp :-_:-—; —
—F = [=a0b
2827—2814RT—PCR GTCC:‘:OCTTTCTTAG}gOGTTC TACTT}SOTTTCCCAG ngOGCTlCA

Tag polymerase
PCR
CYCLE STEP CYCLES TEMP TIME ; ,w“\‘ A ‘
initial L o . | | I f", NN
denaturation 2 minutes | R ATATATRIATANRTAY
Denaturation 95°C 15 seconds * ‘Hb n‘; 1 | (
Annealing 30 52°C 30 seconds ] ~ |
Extension 68°C 2 minute
Final extension 1 72°C 5 minutes

Hold 1 4°C oo



Supplementary Figure 12

(621 .. 639) 2814 2826 (743 ..770)
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Variant 2: 29.6 kDa
MRGYFHEEATLCSQVHCMDDVCGLLPFLNPEVPDQFYRLWLSLFLHAGILHCLVSVCFQMTVLRDLEKLAGWHRIAIYLLSGITGNLASAIFLPYRAEVGPAG

SQFGILACLFVELFQSWQILARPWRAFFKLLAVVLFLFAFGLLPWIDNFAHISGFVSGLFLSFAFLPYISFGKFDLYRKRCQIIIFQVVFLGLLAGLVVLFYFYPVRCE
WCEFLTCIPFTDKFCEKYELDAQLH(EQKLISEEDLDYKDDDDK)

b v2/v2 v/v
. . (0) Start 2827 (2 ..23)
‘.
GCTGAGTTTCAGACCAACAGTCCACGTTGGCGGTGT
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Supplementary Figure 13

EcoRI-HF and Notl-HF
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Supplementary Figure 14

a Definitive-null allele b Targeted knockout-first to LacZ-tagged mutant alleles
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Supplementary Figure 15
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B6N(Cg)-Rhbdf1tm?-1(KOMP)Vieg) |

Wt For
Wt Rev
Mt For
Mt Rev

GCTCAGGTTTCAACCGACTC
CAGGGAAGTCCACCATGTCT
CGCTCCCAGTCCATTTATTG
CGGTCGCTACCATTACCAGT

Tag polymerase PCR

CYCLE STEP CYCLES TEMP TIME
Initial denaturation 1 95°C 2 minutes
Denaturation 95°C 15 seconds
Annealing 30 62.5°C 30 seconds
Extension 68°C 2 minute
Final extension 1 72°C 5 minutes
Hold 1 4°C oo

Wildtype

Heterozygous

Homozygous

Rhbdf2 KOMP allele

[Start (0) End (245)
501 1007 1501 200!
Common forward region [Split] LoxP sequence Common Reverse region [Split]
Forward PCR Strategy Reverse

Forward AGTAGCATCTCCCCGTGGAT
Reverse AACCAATGGACCATGGACCC

Taq polymerase PCR

CYCLE STEP CYCLES TEMP TIME
Initial denaturation 1 95°C 2 minutes
Denaturation 95°C 15 seconds
Annealing 30 55°C 30 seconds
Extension 68°C 2 minute
Final extension 1 72°C 5 minutes
Hold 1 4°C oo

A G G C TAC CCCA TG AT G G G TG G G AC T G G G AAMACGC C
90 100 110

ATACCCTCOCTOG AT G ATA G G6GGT CT G 6 GG A A CGC T G G
90 100 110

Eyr ~»rcTTCCGTATAAT GT AT GC TATACGAACGCTTAT
90 100 110 120




