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General notes

e The information presented in the first two columns of the Table 1 (included in the main article) is
copied here for the convenience to the reader.

Model # | Name

1 B6.mAce2"°-hACE2"!

2 B6.mAce2"°-hACE2-P2A-EGFPX!

3 NSG.mAce2"°-hACE2X

4 NSG.mAce2*°-hACE2-P2A-EGFPX

5 BALB/c.mAce2"°-hACE2"!

6 BALB/c.mAce2"°-hACE2-P2A-EGFPX!

7 BG.mAceZK"31K'82M'353K

8 NSG.mAC92K|-31 K,82M,353K

9 BALB/c.mAce2X!-31K.82M.353K

10 B6.mAce2"°-hACE2-P2A-hTMPRSS2"!

11 NSG.mAce2“°-hACE2-P2A-hTMPRSS2X
12 BALB/c.mAce2"°-hACE2-P2A-hTMPRSS2
13 B6.mAce2"°-hACE2-IRES-hTMPRSS2X

14 NSG.mAce2"°-hACE2-IRES-hTMPRSS2
15 BALB/c.mAce2"°-hACE2-IRES-hTMPRSS2X
16 ROSA26(ACTB-Lox-hACE2-P2A-th-Lox-EGFP)

17 ROSAZG(ACTB-Lox-hACEZ-IRES-th-Lox-EGFP)

18 ROSA26(ACTB-Lox-th-Lox-hACEZ-PZA-EGFP)

19 ROSA26(ACTB-Lox-th-Lox-hACEZ-IRES-EGFP)

20 Ai63-TIGRE-TRE-hACE2-P2A-tdT

21 Ai63-TIGRE-TRE-hACE2-IRES-tdT

22 B6.mAce2*°-hACE2!

23 NSG.mAce2*“°-hACE2*

24 BALB/c.mAce2%°-hACE2!

25 B6.mAce2*°-hACE2-P2A-hTMPRSS2%!

26 NSG.mAce2*°-hACE2-P2A-hTMPRSS2%!
27 BALB/c.mAce2°-hACE2-P2A-hTMPRSS2!
28 B6.mAce2*“°-hACE2-IRES-hTMPRSS2!
29 NSG.mAce2*“°-hACE2-IRES-hTMPRSS2!
30 BALB/c.mAce2*°-hACE2-IRES-hTMPRSS2

o The rationale for creating these models, and their advantages/disadvantages are described in the
main article, wherever possible. Additional information relevant to specific models is included as
‘notes’ at the beginning the description for each model.

e For convenience, we have included schematics and parts of the figures that are presented in the
main article.

e The nucleotide sequences of all the designs and the constructs were derived from the sequences
available from ensemble.org web portal. Specifically, all sequences used for guide design are
from the C57BL/6 mouse strain, even though some proposed models are meant to be created in
other strains (NSG/NOG and BALB/c). We strongly recommend that researchers double-check
the accuracy of the sequences and designs before proceeding with generating the model(s).

e Various elements in the schematics, and the nucleotide sequences, are displayed with matching
colors.



Models #1, #3 and #5
1) B6.mAce2"°-hACE2"
3) NSG.mAce2*°-hACE2"
5) BALB/c.mAce2*°-hACE2"
Notes:
a. The goal is to swap h4CE2 cDNA into the mAce2 genomic locus between the start and stop
codons. All the mouse introns between the coding exons will be deleted.
b. The mouse sequence was derived from the transcript,
https://uswest.ensembl.org/Mus_musculus/Transcript/Exons?db=core;g=ENSMUSG0000001540
5:r=X:164139332-164188420:t=ENSMUST00000112271. Exon 1 is noncoding.
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Start codon ‘ Stop codon
............. ﬂ\@>
\ Near-physiological levels

of hACE2 expression

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

cggggaaagatgtccagetee/tcetgg::::i:cctttt/agcaaagcacttgtcatcttectg

A

=i Flanking Sequence Left Arm mAce2X°-hACE2" Right Arm Flanking Sequence |

Left gRNA Sequence - GAAAGATGTCCAGCTCCTCC [TGG]
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [AGG]
Sequence of the mAce2¥°-hACE2X' ssDNA:

Additional notes:
Lower case letters at the beginning and end of the hACE2 cDNA are silent mutations introduced
to prevent Cas9 re-cleavage.



Models #2 #4 and #6
2) B6.mAce2*°-hACE2-P2A-EGFP"
4) NSG.mAce2*°-hACE2-P2A4-EGFP"
6) BALB/c.mAce2"°-hACE2-P2A-EGFP"
Notes:
a. The goal is to swap the insertion cassette into the mA4ce2 genomic locus between the start and
stop codons. All the mouse introns between the coding exons will be deleted.
b. The mouse sequence was derived from the transcript,
https://uswest.ensembl.org/Mus_musculus/Transcript/Exons?db=core;g=ENSMUSG0000001540
5:=X:164139332-164188420:t=ENSMUST00000112271. Exon 1 is noncoding.

ssona TEEI-
/ \; mAce2 locus
............. ]..l:.......................ﬂ......|...I.....|...|...).......[...E.....ﬂ...l..n‘ﬂ...{.....|....ﬂ......ﬂ...‘>.............
/ \
Start codon ‘ Stop codon
............. B hace: )ITERRRRRRR

Near-physiological levels
of hACE2 expression

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

cggggaaagatgtccagetee/tcetgg::::i:cctttt/agcaaagcacttgtcatettectg

Left gRNA Sequence - GAAAGATGTCCAGCTCCTCC [TGG]
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [4GG]
Sequence of the mAce2*°-hACE2-P2A-EGFPX' ssDNA donor:

G
GAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGTGAGCAAGGGCGAGGAGCTGTTCACCGG
GGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTG
ACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCC
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACC
CGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCT
GGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACG
GCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCC
CTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTA
AT

Flanking Sequence Left Arm mAce2X°-hACE2X! Right Arm Flanking Sequence e



Models #7, #8 and #9
7) B6.mAce2"1K $2M, 353K
8) NSG.mAce2 =15 82, 353K
9) BALB/c.mAce2""7"% 32M: 353K
Notes:
a. The goal is to create point mutations changing the coding sequence of mAce?2 to that of hACE2.
b. There are three amino acid differences between mACE2 and hACE2 that are thought to be
important for binding to the SARS-CoV-2 spike protein: N31K, S82M and H353K (Luan, et al.,
2020. Biochem. Biophys. Res. Commun. 526, 165-169).

Exon2 Exon3 Exon9 mAce2 locus

CATTTTTAAACAACTTTAATCAGG AGACTGCCCAAAGTTTCTCACTAC GGGATCTGGGACACGGAGACTTCA
' ' ' 4 : ' ' '

+ + + t + + t +
GTAAAAATTTGTTGAAATTAGTCC TCTGACGGGTTTCAAAGAGTGATG CCCTAGACCCTGTGCCTCTGAAGT  Mouse sequence
30 5 351 55

P E— I R— 80 8! ul 3
T F LN NG K T A Q(s)F s L woo (e o F

K M K ; i amino acid seq

\ Near-physiological levels of
partially humanized mAce2

m ACE2K1-31K

Additional note for the 31K mutation: Human and mouse ACE2 differ in this exonic region by three
amino acids; 30, 31 and 34. Because they are close to each other, and because there is no gRNA site close
to codon 31, we propose changing codons 30 (N to D) and 34 (Q to D) in addition to 31 (N to K) by using
two flanking guide RNAs to remove the entire region and replace it with the complete humanized
sequence.

Wild type Sequence (codons 30, 31 and 34 are shown in bold)

AAC

Left gRNA Sequence - TACTGCTCAGTCCCTCACCG [4GG]
Right gRNA Sequence - CAAGTGAACTTTGATAAGAC [4GG]

31K Donor Sequence

CCGAaGAAAA
TGCCAAGACATTTTTA IGREATTTAA TEIGAAGCTGAAGAICTGTC

Note: Yellow highlighted, lower case letters are the silent mutations introduced to prevent Cas9 re-
cleavage. The codons that are changed are highlighted in red.

mACE2K3M
Wild type Sequence (codon 82 is shown in bold)
AGT
gRNA Sequence - TTCTTGTAGTGAGAAACTTT [GGG]
82M Donor Sequence
Atg

mACE2K1-353K
Wild type Sequence (codon 353 is shown in bold)

CAC

gRNA Sequence - ACAGCTTGGGATCTGGGACA [CGG]
353K Donor Sequence




Models #10, #11 and #12
10) B6.mAce2*°-hACE2-P2A-hTMPRSS2"'
11) NSG.mAce2*°-hACE2 -P2A-hTMPRSS2"
12) BALB/c.mAce2*°-hACE2-P2A-hTMPRSS2"'
Notes:

a. The goal is to swap a hACE2-P2A-hTMPRSS?2 cassette into the mA4ce2 locus between the start
and stop codons in three different genetic backgrounds. All the mouse introns between the coding
exons will be deleted.

b. The mouse sequence was derived from the transcript;
https://uswest.ensembl.org/Mus_musculus/Transcript/Exons?db=core;g=ENSMUSG0000001540
5:=X:164139332-164188420:t=ENSMUST00000112271. Exon 1 is noncoding.

Start codon ' Stop codon

------------- I hACE2 [ZZVLIZ] hTMPRSS2 ) EEEEEEEEEEEEN

s Near-physiological levels of
hACE2/hTMPRSS2 expression

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

cggggaaagatgtccagetee/tcetgg::::i:cctttt/agcaaagcacttgtcatcttectg

m=—=|  Flanking Sequence Left Arm mAce2X°-hACE2X! Right Arm Flanking Sequence — fe——

Left gRNA Sequence - GAAAGATGTCCAGCTCCTCC [TGG]
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [AGG]
Sequence of the mAce2¥°-hACE2 -P2A-hTMPRSS2¥' ssDNA donor:

GGA
AGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGCTTTGAACTCAGGGTCACCACCAGCTATTGGACCTTACTA
TGAAAACCATGGATACCAACCGGAAAACCCCTATCCCGCACAGCCCACTGTGGTCCCCACTGTCTACGAGGTGCATCCGGCTCAGTACTACCCGTCCCCCGTGCCCC
AGTACGCCCCGAGGGTCCTGACGCAGGCTTCCAACCCCGTCGTCTGCACGCAGCCCAAATCCCCATCCGGGACAGTGTGCACCTCAAAGACTAAGAAAGCACTGTGC
ATCACCTTGACCCTGGGGACCTTCCTCGTGGGAGCTGCGCTGGCCGCTGGCCTACTCTGGAAGTTCATGGGCAGCAAGTGCTCCAACTCTGGGATAGAGTGCGACTC
CTCAGGTACCTGCATCAACCCCTCTAACTGGTGTGATGGCGTGTCACACTGCCCCGGCGGGGAGGACGAGAATCGGTGTGTTCGCCTCTACGGACCAAACTTCATCC
TTCAGGTGTACTCATCTCAGAGGAAGTCCTGGCACCCTGTGTGCCAAGACGACTGGAACGAGAACTACGGGCGGGCGGCCTGCAGGGACATGGGCTATAAGAATAA
TTTTTACTCTAGCCAAGGAATAGTGGATGACAGCGGATCCACCAGCTTTATGAAACTGAACACAAGTGCCGGCAATGTCGATATCTATAAAAAACTGTACCACAGTGA
TGCCTGTTCTTCAAAAGCAGTGGTTTCTTTACGCTGTATAGCCTGCGGGGTCAACTTGAACTCAAGCCGCCAGAGCAGGATTGTGGGCGGCGAGAGCGCGCTCCCGG
GGGCCTGGCCCTGGCAGGTCAGCCTGCACGTCCAGAACGTCCACGTGTGCGGAGGCTCCATCATCACCCCCGAGTGGATCGTGACAGCCGCCCACTGCGTGGAAAA
ACCTCTTAACAATCCATGGCATTGGACGGCATTTGCGGGGATTTTGAGACAATCTTTCATGTTCTATGGAGCCGGATACCAAGTAGAAAAAGTGATTTCTCATCCAAA
TTATGACTCCAAGACCAAGAACAATGACATTGCGCTGATGAAGCTGCAGAAGCCTCTGACTTTCAACGACCTAGTGAAACCAGTGTGTCTGCCCAACCCAGGCATGA
TGCTGCAGCCAGAACAGCTCTGCTGGATTTCCGGGTGGGGGGCCACCGAGGAGAAAGGGAAGACCTCAGAAGTGCTGAACGCTGCCAAGGTGCTTCTCATTGAGAC
ACAGAGATGCAACAGCAGATATGTCTATGACAACCTGATCACACCAGCCATGATCTGTGCCGGCTTCCTGCAGGGGAACGTCGATTCTTGCCAGGGTGACAGTGGAG
GGCCTCTGGTCACTTCGAAGAACAATATCTGGTGGCTGATAGGGGATACAAGCTGGGGTTCTGGCTGTGCCAAAGCTTACAGACCAGGAGTGTACGGGAATGTGATG
GTATTCACGGACTGGATTTATCGACAAATGAGGGCAGACGGCTAA

Additional note: Lower case letters in the beginning of h4CE2 cDNA are the silent mutations introduced to prevent
Cas9 re-cleavage.



== Flanking Sequence Left Arm mAce2X°-hACE2X!

Models #13, #14 and#15
13) B6.mAce2*°-hACE2-IRES-hTMPRSS2"'
14) NSG.mAce2*°-hACE2-IRES-hTMPRSS2"'
15) BALB/c.mAce2*°-hACE2-IRES-hTMPRSS2"
Notes:

a. The goal is to swap hACE2-IRES-hTMPRSS?2 into the mAce2 locus between the start and stop
codons in three different genetic backgrounds. All the mouse introns between its coding exons
will be deleted.

b. The mouse sequence was derived from the transcript;
https://uswest.ensembl.org/Mus_musculus/Transcript/Exons?db=core;g=ENSMUSG0000001540
5:=X:164139332-164188420:t=ENSMUST00000112271. Exon 1 is noncoding.

TS hAcE2 7N hWIMPRSS2

/# mAce2locus

Start codon * Stop codon

------------- N hACE2 [ZZVLIE] hTMPRSS2 )Rt

s Near-physiological levels of
hACE2/hTMPRSS2 expression

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

cggggaaagatgtccagetcee/tcetgg::::i:cctttt/agcaaagcacttgtcatcttectg

Right Arm Flanking Sequence [

Left gRNA Sequence- GAAAGATGTCCAGCTCCTCC [TGG]
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [A4GG]
Sequence of the mAce2X°-hACE2-IRES-hTMPRSS2X! ssDNA donor:

CCCCTCTCCCTCCCCCCCCC
l l l( TC I \l \l( l l AT l T l( CA! \(I\'lﬂ\'l"l'(;(T('(;'l'(“l"l"l 'l‘(;(;( AATGT! \\(\( GCCCGG \\ ACCTG (i( ( C 'l'

\'(,‘\\(((((ll(( \\l\\(((((( TGTGC

sGCACAACCCCAG
N ATCTGATCTGGGC 3 5 >
A\.\A\.\A\( \(( ATGATAAATGGCTTTGAACTCAGGGTCACCACCAG (TAT

TTACATGTGTTTAGTCGAGGTTAAAAAAACGTCT \( G ( C ( ( CCGA/ \( ( \(( GGG

TGGACCTTACTATGAAAACCATGGATACCAACCGGAAAACCCCTATCCCGCACAGCCCACTGTGGTCCCCACTGTCTACGAGGTGCATCCGGCTCAGTACTACCCGTCCCCCGTGCC
CCAGTACGCCCCGAGGGTCCTGACGCAGGCTTCCAACCCCGTCGTCTGCACGCAGCCCAAATCCCCATCCGGGACAGTGTGCACCTCAAAGACTAAGAAAGCACTGTGCATCACCTT
GACCCTGGGGACCTTCCTCGTGGGAGCTGCGCTGG
ACCCCTCTAACTGGTGTGATGGCGTG T(,A(,A(,
(,(,T( ( (,A(,((,T( TG T( (,(AA( A(( A(,T( (‘

(,( CTGGCCTACTCTGGAAGTTCATGGGCAGCAAGTGCTCCAACTCTGGGATAGAGTGCGACTCCTCAGGTACCTGCATCA
5GC sGAGGACGAG AAT(,( ( T( T( TT(,( (,(,T(,TAL( G A(,(,AAA(,TT(, AT(,(,TT(,A( G T( TA(,T( ATCTCAGAGGAAGT

TG (;TATTLAL( GACTGG ATTTAT(,( ALAAAT( A( GGCAGACGG TAA

Note: Lower case letters at the beginning and the end of hACE2 cDNA are silent mutations introduced to
prevent Cas9 re-cleavage.



Model #1 6: ROSA26(A CTB-Lox-hACE2-P2A-tdT-Lox-EGFP)

Notes:

a. The purpose is to create a constitutive expression model for hACE2 with reporter capability.

b. The design strategy is to insert a hACE2-P2A’ cassette upstream of the tdTomato sequence by
re-engineering the mTmG locus of mouse strain; https://www.jax.org/strain/007576) Muzumdar
et al. 2007, A global double-fluorescent Cre reporter mouse Genesis;45(9):593-605. doi:
10.1002/dvg.20335). The source of the mTmG cassette sequence is from the Addgene plasmid

17787 (https://www.addgene.org/17787/sequences/ ).

cacH S

hACE2

& Constitutive hACE2
expression

loxP

ZINE] tdTomato [N B> EGFP YN

ROSA26 locus

Sequence near the start codon of the mT region (ATG shown in uppercase) and the cleavage location of the chosen

guide RNA is marked as /°.

tatacgaagttatattaagggttccggatc/cATGggttgctgtttctccaagaccatg

— Flanking

Left

hACE2

Right

Flanking

gRNA sequence: ATTAAGGGTTCCGGATCCAT [GGG]. It cleaves 1bp upstream of the ATG.

Sequence Of the ROSA?2 6(ACTB-Lox-hACE2-P2A-th-L0x-EGFP)Kl ssDNA:

GCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCT

GGAAGCGGA



MOdel #17: ROSA26(ACTB-Lax—hACEZ-IRES—th-Lax—EGFP)
Notes: Same as model #16 except that IRES is used instead of P2A.

loxP loxP ROSA26 locus

CAGH |==| > hACE2 [FIN[] tdTomato [YNEILIA > EGFP [V

& Constitutive hACE2
expression

Sequence near the start codon of the mT region (ATG shown in uppercase) and the cleavage location of
the chosen guide RNA is marked as ‘/’.

tatacgaagttatattaagggttccggatc/cATGggttgctgtttctccaagaccatg

— Flanking Left hACE2 Right Flanking e

gRNA sequence: ATTAAGGGTTCCGGATCCAT [GGG]. It cleaves 1bp upstream of the ATG.

Sequence Of the ROSA26(ACTB-L0x-hACE2-IRES--tdT-Lox-EGFP)KI SSDNA:

CCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAAT
AAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTC
TTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCT
GGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGC
CAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCA
AATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCG
GTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAA
CACGATGATAA



Model #1 8 . ROSA26(A CTB-Lox-tdT-Lox-hACE2-P2A-EGFP)

Notes:

a. The purpose is to create a CRE-activatable expression model for hACE2 with reporter capability.

b. The design strategy is to insert a hACE2-P2A’ cassette upstream of the EGFP sequence by re-
engineering the mTmG locus of the mouse strain; https://www.jax.org/strain/007576 (Muzumdar
et al. 2007, A global double-fluorescent Cre reporter mouse Genesis;45(9):593-605. doi:
10.1002/dvg.20335). The source of the mTmG cassette sequence was from the Addgene plasmid

17787 (https://www.addgene.org/17787/sequences/).

CAG |=| P> tdTomato m >

\

CAGH|=| P>

hACE2

T

P2A/IRES [ZogalpA]

hACE2

ROSA26 locus
[F2ATRES [ZTpA]

Tissue-specific
hACE2 expression

Sequence near the start codon of the mG region (ATG shown in uppercase) and the cleavage location of

the chosen guide RNA is marked as /°.

ttaagggttccggatcatcaccgegg/ATGggttgctgtttctccaagaccgcageg

— Flanking

Left

hACE2X

Right

Flanking —

gRNA sequence: GAGAAACAGCAACCCATCCG [CGQG]. It cleaves immediately upstream of the ATG
sequence of the ROSA26ACTB-Lox-dT-LoxhACEZ-P2A-EGEPIKI (s HN A donor.

CTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCT

GGAAGCGGAGCTACTAACTTCAGCCTG



MOdel #19: ROSA26(ACTB-Lax—th-Lax—hACEZ-IRES—EGFP)
Notes: Same as model #18 except that IRES is used instead of P2A.

ROSA26 locus
loxP loxP
CAGH |=| B> tdTomato [YNERLIJ B> hAcE2 [FIVII]EGFP [

T

CAGH|=|p_ hAcE2 [FINIE] EGFP [N

Tissue-specific
hACE2 expression

Sequence near the start codon of the mG region (ATG shown in uppercase) and the cleavage location of
the chosen guide RNA is marked as /°.

ttaagggttccggatcatcaccgegg/ATGggttgctgtttctccaagaccgcageg

— Flanking Left hACE2" Right Flanking —

gRNA sequence: GAGAAACAGCAACCCATCCG [CGG]. It cleaves immediately upstream of
the ATG
Sequence of the ROSA26(ACTB-L0x-th-L0x—hACE2-IRES-EGFP)KI ssDNA:

CCCCTCTCCCTCCCCCCCCCCTAA
CGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGT
GAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGA
ATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCA
CCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGA
GTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGT
ATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGG
GGACGTGGTTTTCCTTTGAAAAACACGATGATAA




Model #20: Ai63-TIGRE-TRE-hACE2-P2A-tdT
Notes:
a. The purpose is to create a tetracycline inducible model for hACE2 expression with reporter
capability.
b. The design strategy is to insert an hACE2-P2A’ cassette upstream of the tdT sequence by re-
engineering the TIGRE locus described in Daigle, T. L. et al., Cell 174, 465-480.e22 (2018).
c. The Ai63 mouse contains a TRE promoter followed by Lox-Stop-Lox cassette and tdT. The Lox-
Stop-Lox cassette (1190kb region) will be excised using two guide RNAs to insert the hACE2-
P2A cassette. The sequence source (for guide search) was from the Addgene plasmid 61576
https://www.addgene.org/61576/. The sequences used for guide search are as follows:

KRAB

T &, hAcE2 [ZINIE] tdTomato MG

TRE

(] 47?4@ + Dox
&
@ ¥
CEN N KT <, hACE2 tdTomato mm
TRE
\) Inducible hACE2
expression

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/”)

ctatt/taaatataacttcgtatagcata:::::::::gcgtgctagcgccaccA/TGgtgage

— Flanking Left hACE2

Left gRNA Sequence- ATACGAAGTTATATTTAAAT [AGG]
Right gRNA Sequence - CTCGCCCTTGCTCACCATGG [TGG]
Sequence of the Ai63-TIGRE-TRE-hACE2-P2A-tdT ssDNA:

Right Flanking —

GGAAGCGGAGCTACTAACT
TCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCT



Model #21: Ai63-TIGRE-TRE-hACE2-IRES-tdT
Notes:
a. The purpose is to create a tetracycline inducible model for hACE2 expression with reporter
capability.
b. The design strategy is to insert an ‘hACE2-IRES’ cassette upstream of the tdT sequence by re-
engineering the TIGRE locus described in Daigle, T. L. et al., Cell 174, 465-480.e22 (2018).
The Ai63 mouse contains a TRE promoter followed by Lox-Stop-Lox cassette and tdT. The Lox-Stop-
Lox cassette (1190kb region) will be excised using two guide RNAs to insert the hACE2-P2A cassette.
The sequence source (for guide search) was from the Addgene plasmid 61576
https://www.addgene.org/61576/. The sequences used for guide search are as follows: Same as model
#20 except that IRES is used instead of P2A

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

— Flanking Left hACE2 Right Flanking e

Left gRNA Sequence- ATACGAAGTTATATTTAAAT [AGG]
Right gRNA Sequence - ACGAAGTTATCACGCGTGTT [TGG]
Sequence of the Ai63-TIGRE-TRE-hACE2-IRES-tdT ssDNA:

CcccC
TCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATA
TTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAA
AGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTT
GCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGAT
GCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACG
TCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAA



Models #22, #23 and #24
22) B6.mAce2*°-hACE2"
23) NSG.mAce2™°-hACE2"
24) BALB/c.mAce2*°-hACE2""
Notes:

a. The purpose is to create a conditional knock-in (cKI) model for hACE2.

b. The cKI cassette is a modified version of the XTR strategy described in Camila et al., 2015 (Nat
Commun. 5;6:8783.doi: 10.1038/ncomms9783). The source of the XTR cassette was from the
Addgene plasmid https://www.addgene.org/browse/article/16271/

c. Exon 1 of mAce?2 is a non-coding exon. The cKI cassette is inserted at 310 bp upstream of the
beginning of exon 2 (the first coding exon). The sequence used for gRNA search was from
https://uswest.ensembl.org/Mus_musculus/Transcript/Exons?db=core;g=ENSMUSG0000001540
5:=X:164139332-164188420:t=ENSMUST00000112271.
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Schematic representative for inversion-type
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cassette used in models no. 22-30

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

aggctataagttccaatatgtgtcccatg/atttctaagtctagecctttctgttatagta

— Flanking Left > vd Z3dvy VS Right Flanking e

The gRNA sequence (in the intron 1) is GGGCTAGACTTAGAAATCAT [GGG]
Sequence of the mAce2™®°-hACE2°! ssDNA:

ATAACTTCGTATAGGATACCTTATACGAAGTTATCTCAGCTAGAAGCCATAACTTCGTATAGTACACATTATA
CGAAGTTATGTTTATCGAATTCCTGCAGCCCGGTAGATCTTTACAATTTACGCGTTAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGC
TTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGG
TGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCAGTTATCTAGATCCGGTGGATCC

GGTGGCGGGTTGGGCA GCATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGCCCGGATAACTTCGTAT
AAGGTATCCTATACGAAGTTATCCATTCAGGCTGTGCTAGCATCAATGGCATGGCACAAAGCTTAGCCATAACTTCGTATAATGTGTACTATACGAAGTTAT


大塚 正人�
Schematic representative for inversion-type cassette used in models no. 22-30


Models #25, #26 and #27
25) B6.mAce2*°-hACE2-P2A-hTMPRSS2™
26) NSG.mAce2™®°-hACE2-P2A-hTMPRSS2*
27) BALB/c.mAce2*°-hACE2-P2A-hTMPRSS2"'

Notes: These are the same as models #22-#24 except that both hACE2 and hTMPRSS2 will be expressed
instead of just hACE2.

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/°).

aggctataagttccaatatgtgtcccatg/atttctaagtctagecctttctgttatagta

Flanking Left _ <30y VS Right Flanking

The gRNA sequence (in the intron 1) is GGGCTAGACTTAGAAATCAT [GGG].
Sequence of the mAce2™®°-hACE2-P2A-hTMPRSS2%! ssDNA:

ATAACTTCGTATAGGATACCTTATACGAAGT
TATCTCAGCTAGAAGCCATAACTTCGTATAGTACACATTATACGAAGTTATGTTTATCGAATTCCTGCAGCCCGGTAGATCTTTACAATTTACGCGTTAAGATA

CATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCT
GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTA
TGGCTGATTATGATCAGTTATCTAGATCCGGTGGATCCTTAGCCGTCTGCCCTCATTTGTCGATAAATCCAGTCCGTGAATACCATCACATTCCCGTACACT
CCTGGTCTGTAAGCTTTGGCACAGCCAGAACCCCAGCTTGTATCCCCTATCAGCCACCAGATATTGTTCTTCGAAGTGACCAGAGGCCCTCCACTGTCA
CCCTGGCAAGAATCGACGTTCCCCTGCAGGAAGCCGGCACAGATCATGGCTGGTGTGATCAGGTTGTCATAGACATATCTGCTGTTGCATCTCTGTGTC
TCAATGAGAAGCACCTTGGCAGCGTTCAGCACTTCTGAGGTCTTCCCTTTCTCCTCGGTGGCCCCCCACCCGGAAATCCAGCAGAGCTGTTCTGGCTGC
AGCATCATGCCTGGGTTGGGCAGACACACTGGTTTCACTAGGTCGTTGAAAGTCAGAGGCTTCTGCAGCTTCATCAGCGCAATGTCATTGTTCTTGGTC
TTGGAGTCATAATTTGGATGAGAAATCACTTTTTCTACTTGGTATCCGGCTCCATAGAACATGAAAGATTGTCTCAAAATCCCCGCAAATGCCGTCCAAT
GCCATGGATTGTTAAGAGGTTTTTCCACGCAGTGGGCGGCTGTCACGATCCACTCGGGGGTGATGATGGAGCCTCCGCACACGTGGACGTTCTGGACG
TGCAGGCTGACCTGCCAGGGCCAGGCCCCCGGGAGCGCGCTCTCGCCGCCCACAATCCTGCTCTGGCGGCTTGAGTTCAAGTTGACCCCGCAGGCTAT
ACAGCGTAAAGAAACCACTGCTTTTGAAGAACAGGCATCACTGTGGTACAGTTTTTTATAGATATCGACATTGCCGGCACTTGTGTTCAGTTTCATAAAG
CTGGTGGATCCGCTGTCATCCACTATTCCTTGGCTAGAGTAAAAATTATTCTTATAGCCCATGTCCCTGCAGGCCGCCCGCCCGTAGTTCTCGTTCCAGT
CGTCTTGGCACACAGGGTGCCAGGACTTCCTCTGAGATGAGTACACCTGAAGGATGAAGTTTGGTCCGTAGAGGCGAACACACCGATTCTCGTCCTCCC
CGCCGGGGCAGTGTGACACGCCATCACACCAGTTAGAGGGGTTGATGCAGGTACCTGAGGAGTCGCACTCTATCCCAGAGTTGGAGCACTTGCTGCCC
ATGAACTTCCAGAGTAGGCCAGCGGCCAGCGCAGCTCCCACGAGGAAGGTCCCCAGGGTCAAGGTGATGCACAGTGCTTTCTTAGTCTTTGAGGTGCA
CACTGTCCCGGATGGGGATTTGGGCTGCGTGCAGACGACGGGGTTGGAAGCCTGCGTCAGGACCCTCGGGGCGTACTGGGGCACGGGGGACGGGTAG
TACTGAGCCGGATGCACCTCGTAGACAGTGGGGACCACAGTGGGCTGTGCGGGATAGGGGTTTTCCGGTTGGTATCCATGGTTTTCATAGTAAGGTCCA
ATAGCTGGTGGTGACCCTGAGTTCAAAGCCATAGGTCCAGGGTTCTCCTCCACGTCTCCAGCCTGCTTCAGCAGGCTGAAGTTAGTAGCTCCGCTTCC

GGTGGCGGGTTGGGCA GCATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAA
GCCCGGATAACTTCGTATAAGGTATCCTATACGAAGTTATCCATTCAGGCTGTGCTAGCATCAATGGCATGGCACAAAGCTTAGCCATAACTTCGTATAATGT
GTACTATACGAAGTTAT



Models #28, #29 and #30
28) B6.mAce2*°-hACE2-IRES-hTMPRSS2*
29) NSG.mAce2™®°-hACE2-IRES-hTMPRSS2*
30) BALB/c.mAce2*°-hACE2-IRES-hTMPRSS2™
Notes: These are the same as models #25 to #27 except that IRES is used instead of P2A.

Sequence near the insertion site (the cleavage location expected for the chosen guide RNA is marked as ‘/”).

aggctataagttccaatatgtgtcccatg/atttctaagtctagecctttctgttatagta

Flanking Left

The gRNA sequence (in intron 1) is GGGCTAGACTTAGAAATCAT [GGG].
Sequence of the mAce2*™°-hACE2-IRES-hTMPRSS2! ssDNA::

ATAACTTCGTATAGGATACCTTATACGAAGT
TATCTCAGCTAGAAGCCATAACTTCGTATAGTACACATTATACGAAGTTATGTTTATCGAATTCCTGCAGCCCGGTAGATCTTTACAATTTACGCGTTAAGATA
CATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCT
GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTA
TGGCTGATTATGATCAGTTATCTAGATCCGGTGGATCCTTAGCCGTCTGCCCTCATTTGTCGATAAATCCAGTCCGTGAATACCATCACATTCCCGTACACT
CCTGGTCTGTAAGCTTTGGCACAGCCAGAACCCCAGCTTGTATCCCCTATCAGCCACCAGATATTGTTCTTCGAAGTGACCAGAGGCCCTCCACTGTCA
CCCTGGCAAGAATCGACGTTCCCCTGCAGGAAGCCGGCACAGATCATGGCTGGTGTGATCAGGTTGTCATAGACATATCTGCTGTTGCATCTCTGTGTC
TCAATGAGAAGCACCTTGGCAGCGTTCAGCACTTCTGAGGTCTTCCCTTTCTCCTCGGTGGCCCCCCACCCGGAAATCCAGCAGAGCTGTTCTGGCTGC
AGCATCATGCCTGGGTTGGGCAGACACACTGGTTTCACTAGGTCGTTGAAAGTCAGAGGCTTCTGCAGCTTCATCAGCGCAATGTCATTGTTCTTGGTC
TTGGAGTCATAATTTGGATGAGAAATCACTTTTTCTACTTGGTATCCGGCTCCATAGAACATGAAAGATTGTCTCAAAATCCCCGCAAATGCCGTCCAAT
GCCATGGATTGTTAAGAGGTTTTTCCACGCAGTGGGCGGCTGTCACGATCCACTCGGGGGTGATGATGGAGCCTCCGCACACGTGGACGTTCTGGACG
TGCAGGCTGACCTGCCAGGGCCAGGCCCCCGGGAGCGCGCTCTCGCCGCCCACAATCCTGCTCTGGCGGCTTGAGTTCAAGTTGACCCCGCAGGCTAT
ACAGCGTAAAGAAACCACTGCTTTTGAAGAACAGGCATCACTGTGGTACAGTTTTTTATAGATATCGACATTGCCGGCACTTGTGTTCAGTTTCATAAAG
CTGGTGGATCCGCTGTCATCCACTATTCCTTGGCTAGAGTAAAAATTATTCTTATAGCCCATGTCCCTGCAGGCCGCCCGCCCGTAGTTCTCGTTCCAGT
CGTCTTGGCACACAGGGTGCCAGGACTTCCTCTGAGATGAGTACACCTGAAGGATGAAGTTTGGTCCGTAGAGGCGAACACACCGATTCTCGTCCTCCC
CGCCGGGGCAGTGTGACACGCCATCACACCAGTTAGAGGGGTTGATGCAGGTACCTGAGGAGTCGCACTCTATCCCAGAGTTGGAGCACTTGCTGCCC
ATGAACTTCCAGAGTAGGCCAGCGGCCAGCGCAGCTCCCACGAGGAAGGTCCCCAGGGTCAAGGTGATGCACAGTGCTTTCTTAGTCTTTGAGGTGCA
CACTGTCCCGGATGGGGATTTGGGCTGCGTGCAGACGACGGGGTTGGAAGCCTGCGTCAGGACCCTCGGGGCGTACTGGGGCACGGGGGACGGGTAG
TACTGAGCCGGATGCACCTCGTAGACAGTGGGGACCACAGTGGGCTGTGCGGGATAGGGGTTTTCCGGTTGGTATCCATGGTTTTCATAGTAAGGTCCA
ATAGCTGGTGGTGACCCTGAGTTCAAAGCCATTTATCATCGTGTTTTTCAAAGGAAAACCACGTCCCCGTGGTTCGGGGGGCCTAGACGTTTTTTTAACC
TCGACTAAACACATGTAAAGCATGTGCACCGAGGCCCCAGATCAGATCCCATACAATGGGGTACCTTCTGGGCATCCTTCAGCCCCTTGTTGAATACGC
TTGAGGAGAGCCATTTGACTCTTTCCACAACTATCCAACTCACAACGTGGCACTGGGGTTGTGCCGCCTTTGCAGGTGTATCTTATACACGTGGCTTTTG
GCCGCAGAGGCACCTGTCGCCAGGTGGGGGGTTCCGCTGCCTGCAAAGGGTCGCTACAGACGTTGTTTGTCTTCAAGAAGCTTCCAGAGGAACTGCTT
CCTTCACGACATTCAACAGACCTTGCATTCCTTTGGCGAGAGGGGAAAGACCCCTAGGAATGCTCGTCAAGAAGACAGGGCCAGGTTTCCGGGCCCTCA
CATTGCCAAAAGACGGCAATATGGTGGAAAATAACATATAGACAAACGCACACCGGCCTTATTCCAAGCGGCTTCGGCCAGTAACGTTAGGGGGGGGG
GAGGGAGAGGGG

GGTGGCGGGTTGGGCA GCATCGATAAAATAAAAGATT
TTATTTAGTCTCCAGAAAAAGCCCGGATAACTTCGTATAAGGTATCCTATACGAAGTTATCCATTCAGGCTGTGCTAGCATCAATGGCATGGCACAAAGCTTAG
CCATAACTTCGTATAATGTGTACTATACGAAGTTAT
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