The position of the target site for engineered nucleases improves the aberrant mRNA clearance in in vivo genome editing
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Supplementary Table 1. Target sequences of engineered nucleases for each target gene

Genes Type of nucleases Sequences with deletion mutation at the gene of interest Direction
p16inksa TALEN TGCATGACGTGCGGGCACTGNNNNNNNNNNNNGTTTCGCCCAACGCCCCGAA +
p19°T TALEN TTCGTGCGATCCCGGAGACCNNNNNNNNNNNNCTGCGCTCTGGCTTTCGTGA +
p53 TALEN TATCAGCCTCGAGCTCCCTCNNNNNNNNNNNNCATTTTCAGGCTTATGGAAA +
Cd47 CRISPR GGAGATGTGGCCCTTGGCGGCGG +
Ciita CRISPR ACTGGATGAAGAGACCCGGGAGG +
Creb3 CRISPR GGCTTCCTGCTAGAGGAAAGCGG +
12ry CRISPR AGGAGCACTGAGGTGTTCAGGGG _
Lepr CRISPR AGAAGCCCCCTTCAAAGCCGAGG .
Lxra CRISPR GCACGCTATGTCTGCCACAGCGG +
Lxrb CRISPR AGTGTCCAGAGAACTTGTGGGGG ;
p27Kiet CRISPR GCGGATGGACGCCAGACAAGCGG +
Reep5 CRISPR CCAGTGGCTGACGTACTGGGTGG +
Rtp4 CRISPR TGCAGGCTCCACTTGGCCCCGGG _

The target sequences of TALENs or gRNAs are indicated in blue, and PAM sequence (NGG) are represented in red.
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Supplementary Table 2. Sequences of deletion regions observed in the frameshift mutant mice

ATGGAGGAGTCACAGTCGGATATCAGCCTCGAGCTCCCTCTGAG-CAGGAGACATTTTCAGGCTTATGGAAACTACTTCCTCCA
M EE S QS DI SLETL®PTL S RRHTFEFIOQA AYGNUYFTLQ

. . . . . Deletion
Genes Strains Sequences with deletion mutation at the gene of interest site (A)
WT GCGGCGGCCCAGGGCCGTGTGCATGACGTGCGGGCACTGCTGGAAGCCGGGGTTTCGCCCAACGCCCCGAACTCTTTCGGTCGT
A°A A Q G R V H DV R AL L E A GV S P N A P N S F G R
p16'nkea FVB/N 25
Mu GCGGCGGCCCAGGGCCGTGTGCATGACGTGCGGGCACTG-————=——=———=————————————— CCCCGAACTCTTTCGGTCGT
A A A Q G R V H D V R A L ———————mm——m—mmmmmmmm———— P R T L S V V
WT GCGGCGGCCCAGGGCCGTGTGCATGACGTGCGGGCACTGCTGGAAGCCGGGGTTTCGCCCAACGCCCCGAACTCTTTCGGTCGT
A A A Q GR UV HDVI RATLTLTEA ATGV S PN AU PN S F G R
p16ink4a B6J 1
Mu GCGGCGGCCCAGGGCCGTGTGCATGACGTGCGGGCACTGCTG-AAGCCGGGGTTTCGCCCAACGCCCCGAACTCTTTCGGTCGT
A°A A QG RVHDVRALIL-KPGFEFURZ©PTZ?P?PRTILS VYV
WT GAGAGGGTTTTCTTGGTGAAGTTCGTGCGATCCCGGAGACCCAGGACAGCGAGCTGCGCTCTGGCTTTCGTGAACATGTTGTTG
gart EVBIN E RV F L V K F VR S RURUPURTA ASTCA ATLA ATFV N ML L
p1 / Mu GAGAGGGTTTTCTTGGTGAAGTTCGTGCGATCCCGGAGACCCAGGAC-GCGAGCTGCGCTCTGGCTTTCGTGAACATGTTGTTG 1
E RV F L V K F VR S RURU&PURT RAATULTIWTUL S *
WT GAGAGGGTTTTCTTGGTGAAGTTCGTGCGATCCCGGAGACCCAGGACAGCGAGCTGCGCTCTGGCTTTCGTGAACATGTTGTTG
gart E RV F L V K F VR S RURUPURTA ASTCA ATLIA ATFV N MIL L
p1 B6J Mu GAGAGGGTTTTCTTGGTGAAGTTCGTGCGATCCCGGAGACCCAGG----CGAGCTGCGCTCTGGCTTTCGTGAACATGTTGTTG 4
E RV F L V K F V R S RZRUZPUR--—-—-RAATLUWTIL S *
WT ATGGAGGAGTCACAGTCGGATATCAGCCTCGAGCTCCCTCTGAGCCAGGAGACATTTTCAGGCTTATGGAAACTACTTCCTCCA
M EE S Q S DI S L EL PTL S QETTF S G L WIZ XKL L P P
p53 FVB/N |\, ATGGAGGAGTCACAGTCGGATATCAGCCTCGAGCTCCCTCTGAG —————— ACATTTTCAGGCTTATGGAAACTACTTCCTCCA 7
M E E S Q S D I S L E L P L S-—-—-———- H F Q A Y G N Y F L Q
WT ATGGAGGAGTCACAGTCGGATATCAGCCTCGAGCTCCCTCTGAGCCAGGAGACATTTTCAGGCTTATGGAAACTACTTCCTCCA
M EE S Q S DI S L E L P L S QE T F S G L WX L L P P
p53 B6J 1




Cd47

B6J

WT

Mu

CGGCGACCCCCCGGCGGCGCGGAGATGTGGCCCTTGGCGGCGGCGCTGTTGCTGGGCTCCTGCTGCTGCGGTTCAGCTCAACTA
M WP L AAALILILG S COCCG S A QL
CGGCGACCCCCCGGCGGCGCGGAGATGT G-~~~ =~ —=———=——=—-—————~ CTGGGCTCCTGCTGCTGCGGTTCAGCTCAACTA
S W AP A A AV QL NY

22

Ciita

B6J

WT

AGCAAGCTGTTGCAGGACATGGAACTGGATGAAGAGACCCGGGAGGCCTATGCCAACATTGCGGAACTGGATCAGTACGTGTTC
s K L. L o Db M E L D E E T R E A Y A N I A E L D QO Y V F
AGCAAGCTGTTGCAGGACATGGAACTGGATGAAGAGAC--GGGAGGCCTATGCCAACATTGCGGAACTGGATCAGTACGTGTTC
$ K1 L oDMETLDTETET-GGLCQEHCGTGSUVRY

Creb3

B6J

GAGGAAAGCGGAGATTTGTGGGCTGCGACTGAGCCGGACGTGAAGGCTCCGCTGGACTTAGAG/ /GACTGGGAGGTAGAGGAT
E E S 6 b L W A A T E P DV K AU©P L D L E-//-D W E V E D
GAGGAA-GCGGAGATTTGTGGGCTGCGACTGAGCCGGACGTGAAGGCTCCGCTG——=—————— //-—-TGGGAGGTAGAGGAT
EEAE I CGULRTLSRTI *

l2ry

B6J

WT

Mu

GATTTGATCCTGACTTCTACAGCCCCTGAACACCTCAGTGCTCCTACTCTGCCCCTTCCAGAGGTTCAGTGCTTTGTGTTCAAC
p . r»r . r s T A P E H L S A P T L P L P E V Q C F V F N
GATTTGATCCTGACTTCTACA- -~~~ CCTCAGTGCTCCTACTCTGCCCCTTCCAGAGGTTCAGTGCTTTGTGTTCAAC
D L I L T § T ———-----——= P QC S Y SAPSRGSUVLCVQ
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Lepr

B6J

WT

CCTGCTGGAGCCCCAAACAATGCCTCGGCTTTGAAGGGGGCT TCTGAAGCAATTGTTGAAGCTAAATTTAATTCAAGTGGTATC
P AGAUPNNUNA ASA ALTZ KTGA ASTEA ATIV VEH AT KT FNDNS S G I
CCTGCTGGAGCCCCAAACAATGC———-— CTTTGAAGGGGGCTTCTGAAGCAATTGTTGAAGCTAAATTTAATTCAAGTGGTATC
P A G A P N N A--——- F E G G F *

Lxra

B6J

TTCCGCCGCAGTGTCATCAAGGGAGCACGCTATGTCTGCCACAGCGGTGGCCACTGCCCCATGGACACCTACATGCGGATGGGG
F R R §$ V I K G A R Y V C H $S G G H C Pp M D T Y M R R K

TTCCGCCGCAGTGTCATCAA——————————— =~ — =~~~ ——————————————————— ———— TGGACACCTACATGCGGATGGGG
R A S G HLHADSG

41

Lxrb

B6J

TTCGTGACCCACTATGTCTTCCCCCACAAGTTCTCTGGACACTCCCGTGCCTGGGAATGGTTCTCCTCAGCCCAGTACCTCCGC
M s s p T S S L D T P V P G N G S P Q P S T S A
TTCGTGACCCACTATGTCTTCCCCCA--AGTTCTCTGGACACTCCCGTGCCTGGGAATGGTTCTCCTCAGCCCAGTACCTCCGC
M s s P -KFSGHSZRAHNETMNTESSAGQYTLR
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WT

AACGGGAGCCCGAGCCTGGAGCGGATGGACGCCAGACAAGCGGAGCACCCCAAGCCTTCCGCCTGCAGAAATCTCTTCGGCCCG
N G S P S L E R M D AR Q A E H P K P S A C R N L F G P

Kip1
p27 FVBIN |\ AACGGGAGCCCGAGCCTGEA -~~~ oo CACCCCAAGCCTTCCGCCTGCAGAAATCTCTTCGGCCCG 25
N G S P S L D---------m-mmmmmmmomooooe TP SLPPAETLSSAHR
WT AGTCCCAACAAAGATGATGACACCCAGTGGCTGACGTACTGGGTGGTATATGGTGTGTTCAGCATTGCCGAATTCTTCTCCGAT
S P N K D D D T Q W L T Y w Vv Vv Y G V F S T A E F F S D
Reep5 B6J Mu AGTCCCAACAAAGATGATGACACCCAGTGGCTGACGT-—————— GGTATATGGTGTGTTCAGCATTGCCGAATTCTTCTCCGAT 7
S PNKDDTDTOQWL T ———--mv WY MV CSALENSSEI
WT GAGCAGACATTTCAAGAACTGATGCAGGAGGAGAAGCCCGGGGCCAAGTGGAGCCTGCATTTGGATAAGAACATTGTACCAGAT
E (0] T F 0 E L M o} E E K P G A K W S L H L D K N I Vv P D
Rtp4 B6J MU GAGCAG— === = = = = = = oo CCTGCATTTGGATAAGAACATTGTACCAGAT 47

o P AFE G X

The target sequences of TALENs or gRNAs are indicated in blue, and PAM sequence (NGG) are represented in red in the wild-type nucleotide sequences.

The deleted nucleotides and PTCs are denoted by a red dash (-) and asterisk (*), respectively. Mutant amino acid sequences are denoted by underlined
fonts. Mu, Mutant




Supplementary Table 3. Summary of the results of the engineered nucleases-mediated genome editing in mice

. Distance in mRNA (bp) Exon

Gene Tvpe of Distance Indel
name Strain nuZEaases from ATG size ; indel f ATG  f PTC th start last

to indel (bp)*  (bp) rom inde rom rom with sta . as

to PTC to PTC to EJC codon targeted  with PTC exon

Cd47 B6J CRISPR 5 22 58 63 309 1 1 2 10
Lxrb B6J CRISPR 13 2 74 87 65 3 3 4 10
Rtp4 B6J CRISPR 36 47 15 98 63 1 1 1 2
p53 FVB/N TALEN 53 7 439 492 51 2 2 5 1
p53 B6J TALEN 54 1 444 498 51 2 2 5 1
p27Kie1 FVB/N CRISPR 58 86 59 117 272 1 1 1 3
p16k4a  FVB/N TALEN 69 25 36 105 334 1 1 2 3
p16'mk4a B6J TALEN 72 1 57 129 334 1 1 2 3
Creb3 B6J CRISPR 75 1 36 112 44 1 1 2 9
p197* B6J TALEN 89 22 19 108 60 1 1 1 3
p197* FVBIN TALEN 104 1 25 129 60 1 1 1 3
12ry B6J CRISPR 135 1 81 216 42 1 2 2 8
Lepr B6J CRISPR 170 5 19 189 176 2 3 3 19
Reep5 B6J CRISPR 265 7 77 349 2 1 3 3 5




Lxra B6J CRISPR 376 41 251 627 34 2 4 5 10

Ciita B6J CRISPR 503 2 115 618 47 1 3 5 19

*Gene lists were sorted in order of the distance from ATG to indel (bp). Refer to the schematic diagram in Figure S3 to understand each parameter.



Supplementary Table 4. Publications for the genome editing in mice using engineered nucleases

Distance in mRNA (bp) Exon M
Gene Type of Targeting to ‘caitellce)gt Accession No.  Ref
name nuclease strategy fron_1 ATG In.del from indel with Target with  last expression
to indel size to PTC ATG PTC exon
Sepw1 TALEN first coding exon 0 2~266 0 1 1 0 6 WB NM_009156 1
Hprt Cas9 first coding exon 3 124 37 1 1 3 9 NT NM_013556 2
Pate1 Cas9 first coding exon 3 +1 71 1 1 2 5 NT NM_001199953 3
Six2 Cas9 first coding exon 4 8 15 2 2 2 9 WB, ICC NM_001200013 4
Cetn1 Cas9 first coding exon 17 8 38 1 1 1* 1 NT NM_007593 5
P11 Cas9 first coding exon 21 31 48 2 2 2 3 RT, WB NM_009112 6
Prm1 Cas9 first coding exon 25 5 114 1 1 1* 1 NT NM_013637 5
Wdr63 Cas9 first coding exon 27 73 34 2 2 3 23 NT NM_172864 7
Ttc36 TALEN first coding exon 27 2 19 1 1 1 3 WB, RT NM_138951 8
Pate3 Cas9 first coding exon 35 1 26 1 1 2 3 NT NM_001167592 3
Dmrt1 Cas9 first coding exon 35 +1 412 1 1 2 5 NT NM_015826 9
Fam83h Cas9 first coding exon 39 26 42 2 2 2 5 RT, WB NM_001168253 10
Fabp7 Cas9n first coding exon 42 28 37 1 1 2 4 wB NM_021272 "
Mikl TALEN first coding exon 54 2 1 2 2 2 11 wB NM_001310613 12
Psd2 Cas9 first coding exon 65 112 5 1 1 1 4 WB,IHC  NM_001289602 3
Mikl Cas9 first coding exon 101 1 102 2 2 2 11 NT NM_001310613 14
Pibf1 TALEN first coding exon 110 2~14 1 2 2 2 18 NT NM_029320 1



Dmrt3 Cas9 first coding exon 121 8 333 1 1 1 2 NT NM_177360 9
Fam83h Cas9 first coding exon 133 26 42 2 2 2 5 RT, WB XM_006520236 10
FATS TALEN first coding exon 154 151 159 2 2 2 8 WwB NM_001081331 15
Tyr Cas9 first coding exon 230 1~32 20 1 1 1 5 NT NM_011661 16
Tet2 Cas9 first coding exon 3008 8 104 3 3 3 11 NT NM_001040400 17
Ptch1 Cas9 proximity to ATG 34 4~251 1 1 2 2 24 NT NM_001328514 18
Ccdc63 Cas9 proximity to ATG 50 +1 154 2 3 4 12 NT NM_001289809 7
Notch1 Cas9 proximity to ATG 77 5 47 1 2 2 34 IHC NM_008714 19
Jag1 ZFN proximity to ATG 84 2 19 1 2 2 26 NT NM_013822 20
Ccdc63 Cas9 proximity to ATG 112 +1 154 3 4 5 13 NT NM_183307 7
Pate2 Cas9 proximity to ATG 153 4 79 1 3 4 4 NT NM_001033421 3
Prss55 Cas9 proximity to ATG 136 17 12 1 2 2 5 NT NM_001081063 n
Nxt2 Cas9 proximity to ATG 140 101 5 1 3 3 4 NT NM_172782 2
Lyzl1 Cas9 proximity to ATG 187 50 68 2 3 3 5 NT NM_026092 2
Plcd1 Cas9 proximity to ATG 180 2~45 66 1 2 2 15 RT, IHC NM_001293648 2
Notch3 ZFN proximity to ATG 208 1 270 1 3 4 34 NT NM_008716 20
32 cases Ave: 76

RT, RT-PCR; WB, Western blotting; IHC, Immunohistochemistry; ICC, Immunocytochemistry; NT, Not tested; Ave, Average;

"PTCs are present in the last exon.



Supplementary Table 5. Tumor spectrum of homozygous p53 mutant mice

Tissue Diagnosis Incidence

Brain Astrocytoma

. : . 3/21
Neoplastic Perivascular cuffing

Liver Hypertrophy

Inflammation

Leukemia

Lymphocytic leukemia

13/21
Necrosis

Histiocytic sarcoma

Malignant lymphoma

Focal lymphocytic infiltration

kidney Interstitial Nephritis

Lymphocytic leukemia 6/21

Metaplasia

spleen Lymphoma

Lymphocytic leukemia

Histiocytic sarcoma

Lympho sarcoma 9/21

Metaplasia

Hyperplasia

RPlrRrlRr|lRr[INMIN| RPN RP[P|lW|R|W[N[N|R[R]|N

Malignant lymphoma
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Pancreas

Necrosis

1/21

Heart

Leukemia

Lymphocytic leukemia

2/21

Thymus

Thymoma Malignant

5/21

Lung

Hemangio sarcoma

Leukemia

Lymphocytic leukemia

Metaplasia

Histiocytic sarcoma

Malignant lymphoma

9/21

Lymph node

Leukemia

Hemangio sarcoma

Lympho sarcoma

Histiocytic sarcoma

Lymphoma

4/21

Small intestine

Leukemia

Lymphocytic leukemia

Histiocytic sarcoma

3/21

Colon

Lymphocytic leukemia

1/21

Ovary

Hemangio sarcoma

1/21

Bladder

Hypertrophy

Hyperplasia

Lymphocytic leukemia

3/21

Utreus

Histiocytic sarcoma

N [ N B e e [ Y NS N [ N I N [ N I N I N [ N e N e T e I ) I (=N Y ' T R Ny St N I~ W A = O o I

1/21
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Prostate

Histiocytic sarcoma

Histiocytic sarcoma 1 1/21
Tumor Hemangio sarcoma 1
Fibro sarcoma 2
5/21
1
1

Malignant thymoma

12




Supplementary Table 6. List of primers used for PAGE- or PCR-based genotyping

Target gene

Forward primer

Reverse primer

Size of PCR product

WT Mutant
Cd47 GGTCGGTCGTTTCCCTTGAA GATCCCCGAGCCACTCAC 147 125
GCTGGAGAAAAAGCACTGGC CATAGGCCTCCCGGGTCT (WT) 241 -
Ciita
ATGGAACTGGATGAAGAGACGG (Mutant) CCCTCCCTTCTAGCCCTAGTT - 157
Creb3 GTTGTGTTGGAAGCTGAGGA CAGAGCAGTATGGGGGAT 788 649
CTCTCCCAGCTAACCTCCCT GACTTCTACAGCCCCTGA (WT) 200 -
l12rg
GTCCTCATGTCCAGTGCGAA GGAGCACTGAGGTGTAG (Mutant) - 259
Lepr CTGCTGGAGCCCCAAACAATGC TTCAACAATTGCTTCAGAAGCC 59 54
Lxra GGCTACATATTATGAATCAG GAAGTTTTAATCCACACTCA 514 473
Lxrb AGCCTAGAGTAGTGTGTTCC GAGAGATAGCGACAAAGAGA 655 653
p16"“(FVB) | GAGGAGAGCCATCTGGAG CCTTGCCTACCTGAATCG 158 133
. GTTTAATGGGTGGCTCCGGT CGTGCGGGCACTGCTGGAAGCCGE (WT) 220 -
Ink4a
16 B6
P (B6) GGTGTTAGCGTGGGTAGCAG TTGGGCGAAACCCCAGC (Mutant) - 455
o GCTTCTCACCTCGCTTGTC AGAGCGCAGCTCGCTG (WT) 177 -
.
pl9 (FVB)
GCTTCTCACCTCGCTTGTC GAGCGCAGCTCGCG (Mutant) - 176

13




p19™"(B6) TCCTCTCTAGCCTCAACAAC AGGGTTTTCTTGGTGAAGTTC 94 90
p27""(FvB) GATGTCAAACGTGAGAGTGT CACTTGCGCTGACTCGCT 180 155

ATTTCCCTACTGGATGTCCCACC TTTCCATAAGCCTGAAAATGTCTCCTGG (WT) 212 -
p53 (FVB)

GAGCTCCCTCTGAGACATT (Mutant) TTCTCTCAGGCAAGGGGAGGATA - 107

ATTTCCCTACTGGATGTCCCACC TTTCCATAAGCCTGAAAATGTCTCCTGG (WT) 212 -
p53 (B6)

TCGAGCTCCCTCTGAGCA (Mutant) TTCTCTCAGGCAAGGGGAGGATA - 115
Reep5 CAGATGTAGGAGCTGTGGCA AATGACTCCGCTTCAGCACT 533 526
Rtp4 CTCCTTTATTTCAATCCCCACAC GATGGTTAGGGTCGCTTGTA 648 601

Mutant, specifically binds to the site of mutation in mutant alleles but not WT alleles; WT, specifically binds to the WT alleles but not to mutant alleles.
Blue fonts represent the sequences downstream of deletion site in mutant alleles. Red fonts indicate the sequences that are only in the WT alleles because

they were deleted in the mutant alleles.

14



Supplementary Table 7. List of primers used for RT-qPCR reactions

Target gene Forward primer Reverse primer bp Reference
sequence
Actin CATTGCTGACAGGATGCAGAAGG TGCTGGAAGGTGGACAGTGAGG 138 NM_007393
Cd47 GGCGCAAAGCACCGAAGAAATGTT CCATGGCATCGCGCTTATCCATTT 179 | NM_010581
Ciita GATCAGTACGTGTTCCAGGATACC AGTTCAGTGAGGTCCTAGAG 208 NM_007575
Creb3 TGTTGCACCGCAAGCTTCGTG AAGATCCCAGAGTGGCCAGTG 206 NM_013497
Gapdh AGGTCGGTGTGAACGGATTTG GGGGTCGTTGATGGCAACA 95 NM_008084
Hprt CTGGTGAAAAGGACCTCTCGAAG CCAGTTTCACTAATGACACAAACG 146 | NM_013556
l12rg AATTCCCCCCATCAAGAATC GTAGTCTGGCTGCAGACTCTCA 109 NM_001308535
Lepr ACTGTGCAGCTGAGGTATCAC GGCTGGACTGCTCCAATTACT 507 | NM_001122899
Lxra ATGCTACGCAAGGCTCTCTCC GCAAGTGTTTGCCCTTCGCC 203 | NM_013839
Lxrb ATCTGAGCCAGCAGCCAGCA TGACTTTGGGCTGGTCGGAGAA 188 NM_009473
ple”"k“a AAAGCGAACTCGAGGAGAGC TCATCATCACCTGAATCGGGG 169 | NM_001040654

15




Arf

p19 CGCTCTGGCTTTCGTGAACA TTGAGCAGAAGAGCTGCTACGT 121 | NM_009877
p27 ™ GCGGTGCCTTTAATTGGGTCT GGCTTCTTGGGCGTCTGCT 230 [ NM_009875
p53 CCCCTGTCATCTTTTGTCCCT TTTCCTTCCACCCGGATAAG 326 | NM_011640
Reep5 GAGATGTAGGCTGGGTATCCGAA GGTTCCTGCACGAGAAGAACTG 181 | NM_007874
Rtp4 GGAAGATGTGCCCTTGCACAC GTGGCTCTATTTCACGTTGGGG 196 | NM_023386
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Supplementary Figure 1
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Supplementary Figure 1 (continued)

o
-t
Q

_ 2 5 6 (OHT BEMu
0 Mu/WT OHT B Mu ] Mu/HT
<Z: e w % P4 0.59 <Zt 4 P4 062
& 4
E e 1S E P6 085 E P5 0.62
™~ o
(5'. Ht  1.28 N PE 045 E , o6 0.64
o P8 045
g o5 Lv 094 2 g
e - =) 2
: woom 3 gafll :
P4 P6 P8 P4 P5 P6
h . j
v 4 — 15 S 5 4 -
2  |oWT mMutant Mu/WT s OWT B Mu Mu/WT : OWT B Mu Mu/WT
§ 3 Kd 0.14 < Lu 058 < 3 Lu 3.05
(4 Z 1 E
E Lv 073 = Lv 068 £ Lv. 138
—_— 2 -
Q 2
o Lu  0.64 X Sp 028 2 Sp 066
Y Q - Q
T o 0.5 —_— P
¢ ;T _ T Sp 1.46 > > 1
2 2 2
© ] &
o S v
e 0 L. .. i. o 0 € o

Kd Lv Lu Sp Lu Lv Sp



Supplementary Figure 1 (continued)
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Supplementary Figure 2

WT
Mu

primer primer
# . h
L o e e > Protein

Amplification of full length p53 cDNA

‘atcagcctcgagctccctetgageccaggagacattttcaggettatggaaact

ATCAGCCTCGAGCTCCCTCTGAGOH-AGGAGACATTTTCAGGCTTATGGAAACT Al

M ‘\"'A VY u 'u'ﬂ'l.' MAVIAN Aﬂ /\[\ W ':'qk A M’”u W .f“j\f\ YW

230 250 260

> Mutant p53 cDNA sequence (c.54 54dell)
CATCCTGGCTGTAGGTAGCGACTACAGTTAGGGGGCACCTAGCATTCAGGCCCTCATCCTCCTCCTTCCCAGCAGGGTGTCACGCTTCTCC
GAAGACTGGATGACTGCCATGGAGGAGTCACAGTCGGATATCAGCCTCGAGCTCCCTCTGAGC ~-AGGAGACATTTTCAGGCTTATGGAAAC
TGCTTCCTCCAGAAGATATCCTGCCATCACCTCACTGCATGGACGATCTGTTGCTGCCCCAGGATGTTGAGGAGTTTTTTGAAGGCCCAAG
TGAAGCCCTCCGAGTGTCAGGAGCTCCTGCAGCACAGGACCCTGTCACCGAGACCCCTGGGCCAGTGGCCCCTGCCCCAGCCACTCCATGG
CCCCTGTCATCTTTTGTCCCTTCTCAAAAAACTTACCAGGGCAACTATGGCTTCCACCTGGGCTTCCTGCAGTCTGGGGCAGCCAAGTCTG
TTATGTGCACGTACTCTCCTCCCCTCAATAAGCTATTCTGCCAGCTGGCGAAGACGTGCCCTGTGCAGTTGTGGGTCAGCGCCACACCTCC
AGCTGGGAGCCGTGTCCGCGCCATGGCCATCTACAAGAAGTCACAGCAC ‘ GGAGGTCGTGAGACGCTGCCCCCACCATGAGCGCTGC
TCCGATGGTGATGGCCTGGCTCCTCCCCAGCATCTTATCCGGGTGGAAGGAAATTTGTATCCCGAGTATCTGGAAGACAGGCAGACTTTTC
GCCACAGCGTGGTGGTACCTTATGAGCCACCCGAGGCCGGCTCTGAGTATACCACCATCCACTACAAGTACATGTGTAATAGCTCCTGCAT
GGGGGGCATGAACCGCCGACCTATCCTTACCATCATCACACTGGAAGACTCCAGTGGGAACCTTCTGGGACGGGACAGCTTTGAGGTTCGT
GTTTGTGCCTGCCCTGGGAGAGACCGCCGTACAGAAGAAGAAAATTTCCGCAAAAAGGAAGTCCTTTGCCCTGAACTGCCCCCAGGGAGCG
CAAAGAGAGCGCTGCCCACCTGCACAAGCGCCTCTCCCCCGCAAAAGAAAAAACCACTTGATGGAGAGTATTTCACCCTCAAGATCCGLGG
GCGTAAACGCTTCGAGATGTTCCGGGAGCTGAATGAGGCCTTAGAGTTAAAGGATGCCCATGCTACAGAGGAGTCTGGAGACAGCAGGGCT
CACTCCAGCTACCTGAAGACCAAGAAGGGCCAGTCTACTTCCCGCCATAAAAAAACAATGGTCAAGAAAGTGGGGCCTGACTCAGACTGAC
TGCCTCTGCATCCCGTCCCCATCACCAGCCTCCCCCTCTCCTTGCTGTCTTATGACTTCAGGGCTGAGACACAATCCTCCCGGTCCCTTCT
GCTGCCTTTTTTACCTTGTAGCTAGGGCTCAGCCCCCTCTCTGAGTAGTGGTTCCTGGCCCAAGTTGGGGAATAGGTTGATAGTTGTCAGG
TCTCTGCTGGCCCAGCGAAATTCTATCCAGCCAGTTGTTGGACCCTGGCACCTACAATGAAATCTCACCCTACCCCACACCCTGTAAGATT
CTATCTTGGGCCCTCATAGGGT
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Supplementary Figure Legends

Supplementary Figure 1. Abnormal mRNAs detected in mutant mice generated by engineered
nuclease. The mRNA expression levels of each gene of interest were determined by RT-qPCR according
to each tissue samples. The genes are listed as follows: Cd47 (a), Lxrb (b), Rtp4 (¢), p53 (d) in FVB/N
mice; p275%! (e), p16™* () in C57BL/6] strain; p16™* (g) in FVB/N strain; Creb3 (h), p19* (i) in
C57BL/6] strain; p19" (j) in FVB/N strain; 112rg (k), Lepr (1), Reep5 (m), Lxra (n), and Ciita (o).
Numerical values of normalized ratios between wild-type (WT) and mutant (Mu) are represented next
to each bar graph. The experiments were performed in triplicates, and error bars indicate means = SD.
P denotes the passage number in MEFs of p16™“ mutant mice. Ag, adrenal gland; BAT, brown adipose
tissue; BM, bone marrow; Br, brain; Cl, colon; eWAT, epididymal white adipose tissue; Ht, heart; In,
intestine; iWAT, inguinal white adipose tissue; Kd, kidney; Lu, lung; Lv, liver; MEF, mouse embryonic

fibroblasts; Pc, Pancreas; Sp, spleen; St, Stomach; Tm, thymus.

Supplementary Figure 2. The sequence of full-length 1.5 kb p53 cDNA cloned from the liver of p53
mutant mice. The schematic diagram represents the p53 protein and mRNA structures. Red line denotes
an amplified and cloned PCR product from the first strand of cDNA using the primers represented by
blue arrows. The chromatogram shows the sequencing result for the enlarged region of p53 sequence
with deletion mutation. A dash (-) denotes a deleted nucleotide in the mutant p53 ¢cDNA sequence
(c.54 54dell). Red font and red box indicate the start codon and the premature termination codon,

respectively. Mu, Mutant; WT, wild-type.

Supplementary Figure 3. The amino acid sequence of mutant p53 which can be expressed in p53 mutant
mice. The schematic diagram represents the p53 mRNA and its mutant p53 protein sequence compared

to WT p53 protein sequence. The red fonts and red box indicate the mutant p53 sequence and the epitope

1



region of mutant p53 antibody, respectively. Deletion mutations are noted as A in the mRNA structure.
ATG, translational initiation codon; PTC, premature termination codon; EJC, exon-junction complex;

aa, amino acid. Mu, Mutant; WT, wild-type.

Supplementary Figure 4. Western blot analysis of mutant p53 expression in 293T cells using the mutant
pS53 antibody we generated. The 293T cells were transfected with the indicated plasmids (pEGFP,
pEGFP-p53, and pEGFP-mutant p53). The mutant p53 antibody specifically detected a mutant p53
protein but not WT p53 protein. Left panel shows a Western blot with GFP antibody to confirm the

expression of EGFP-tagged p53 and mutant p53 proteins. Asterisks indicate the mutant p53 proteins.

Supplementary Figure 5. Mascot search result for MS/MS measurements of mutant p53 protein. p53
mutant MEFs treated with 10 J/m?> UV were immunoprecipitated using the mutant p53 antibody, and
separated by SDS-PAGE on 10% gel. The gel was stained with Coomassie Blue R250. Major protein
bands were excised from the gel and identified by MS/MS. The distribution of the Mascot score for
MS/MS measurements of mutant p53 protein is shown as histograms. The peptides of mutant p53 protein
found in the MS/MS analysis are indicated by red fonts above the full amino acid sequence of the mutant

p53 protein. The box in the figure highlights the peptide sequence of the mutant p53 protein.

Supplementary Figure 6. Full-length blots of the experiments shown in Fig. 2b. Uncropped images are

boxed in the regions shown in the main text. The etoposide results were excluded from the main text.
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