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General notes 
 

• 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.  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• 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.  

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

• 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). 

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

Model # Name  
1 B6.mAce2KO-hACE2KI 
2 B6.mAce2KO-hACE2-P2A-EGFPKI 
3 NSG.mAce2KO-hACE2KI 
4 NSG.mAce2KO-hACE2-P2A-EGFPKI 
5 BALB/c.mAce2KO-hACE2KI 
6 BALB/c.mAce2KO-hACE2-P2A-EGFPKI 
7 B6.mAce2KI-31K,82M,353K 
8 NSG.mAce2KI-31K,82M,353K 
9 BALB/c.mAce2KI-31K,82M,353K 
10 B6.mAce2KO-hACE2-P2A-hTMPRSS2KI 
11 NSG.mAce2KO-hACE2-P2A-hTMPRSS2KI 
12 BALB/c.mAce2KO-hACE2-P2A-hTMPRSS2KI 
13 B6.mAce2KO-hACE2-IRES-hTMPRSS2KI 
14 NSG.mAce2KO-hACE2-IRES-hTMPRSS2KI 
15 BALB/c.mAce2KO-hACE2-IRES-hTMPRSS2KI 
16 ROSA26(ACTB-Lox-hACE2-P2A-tdT-Lox-EGFP) 
17 ROSA26(ACTB-Lox-hACE2-IRES-tdT-Lox-EGFP) 
18 ROSA26(ACTB-Lox-tdT-Lox-hACE2-P2A-EGFP) 
19 ROSA26(ACTB-Lox-tdT-Lox-hACE2-IRES-EGFP) 
20 Ai63-TIGRE-TRE-hACE2-P2A-tdT 
21 Ai63-TIGRE-TRE-hACE2-IRES-tdT 
22 B6.mAce2cKO-hACE2cKI 
23 NSG.mAce2cKO-hACE2cKI 
24 BALB/c.mAce2cKO-hACE2cKI 
25 B6.mAce2cKO-hACE2-P2A-hTMPRSS2cKI 
26 NSG.mAce2cKO-hACE2-P2A-hTMPRSS2cKI 
27 BALB/c.mAce2cKO-hACE2-P2A-hTMPRSS2cKI 
28 B6.mAce2cKO-hACE2-IRES-hTMPRSS2cKI 
29 NSG.mAce2cKO-hACE2-IRES-hTMPRSS2cKI 
30 BALB/c.mAce2cKO-hACE2-IRES-hTMPRSS2cKI 



Models #1, #3 and #5 
1) B6.mAce2KO-hACE2KI 

3) NSG.mAce2KO-hACE2KI 
5) BALB/c.mAce2KO-hACE2KI 

Notes:  
a. The goal is to swap hACE2 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.   

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

cggggaaagatgtccagctcc/tcctgg::::::cctttt/agcaaagcacttgtcatcttcctg  
 
 
 
 
 

Left gRNA Sequence - GAAAGATGTCCAGCTCCTCC [TGG] 
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [AGG] 
Sequence of the mAce2KO-hACE2KI ssDNA:  
 
TTTCTAGGATTAATGAATAACATGTCTTTATTTAGTTTACTTAAAAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCAGGATTAACTTCATAT
TGGTCCAGCAGCTTGTTTACTGTTCTCTTCTGTTTCTTCTTCTGCTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGAGAGAGA
AAAACTCATGAAGAGATTTTACTCTAGGGAAAGTTGCTCAGTGGATGGGATCTTGGCGCACGGGGAAAGATGTCCAGCTCaTCtTGGCTCCTTCTCAGCC
TTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTC
ACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCC
ACACTTGCCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAG
ACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACT
TGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGA
GGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAA
ATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCT
ATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGAC
AAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAA
GGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGC
AGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGA
GATGGGGCATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCAT
GTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAA
CAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATG
AAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCT
AATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACA
AATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTG
TAGGAGCAAAGAACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGA
GTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAA
TGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGC
TAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATG
TCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTT
TCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAAT
AAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCaTTTT
AGCAAAGCACTTGTCATCTTCCTGTATGTAAATGCTAACTTCATAGTACACAAAATATGAGAGTATACACATGTCATTAGCTATCAAAACTATGATCTGTT
CAGTAAACGTTGTCCAAAGAGCATCAGACTTGAGTGGACATCTTCACTGACATTGCTTTCAGTATTTATTTCTGCCTAAGGATTTGACATCTCTTCTGTTT
ATTAATAGAGATGTTTATCTTAGCATA 

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

mAce2 locus

hACE2

hACE2

ssDNA

Start codon Stop codon

Near-physiological levels 
of hACE2 expression

mAce2KO-hACE2KI 

 

Left Arm Right Arm Flanking Sequence Flanking Sequence 



Models #2 #4 and #6 
2) B6.mAce2KO-hACE2-P2A-EGFPKI 

4) NSG.mAce2KO-hACE2-P2A-EGFPKI 
6) BALB/c.mAce2KO-hACE2-P2A-EGFPKI  

Notes:  
a. The goal is to swap the insertion cassette 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.   

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

cggggaaagatgtccagctcc/tcctgg::::::cctttt/agcaaagcacttgtcatcttcctg  
 
 
 
 

 
Left gRNA Sequence - GAAAGATGTCCAGCTCCTCC [TGG] 
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [AGG] 
Sequence of the mAce2KO-hACE2-P2A-EGFPKI ssDNA donor:  
 
TTTCTAGGATTAATGAATAACATGTCTTTATTTAGTTTACTTAAAAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCAGGATTAACTTCATAT
TGGTCCAGCAGCTTGTTTACTGTTCTCTTCTGTTTCTTCTTCTGCTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGAGAGAGA
AAAACTCATGAAGAGATTTTACTCTAGGGAAAGTTGCTCAGTGGATGGGATCTTGGCGCACGGGGAAAGATGTCCAGCTCaTCtTGGCTCCTTCTCAGCC
TTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTC
ACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCC
ACACTTGCCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAG
ACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACT
TGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGA
GGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAA
ATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCT
ATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGAC
AAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAA
GGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGC
AGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGA
GATGGGGCATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCAT
GTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAA
CAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATG
AAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCT
AATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACA
AATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTG
TAGGAGCAAAGAACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGA
GTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAA
TGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGC
TAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATG
TCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTT
TCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAAT
AAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCaTTTG
GAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGTGAGCAAGGGCGAGGAGCTGTTCACCGG
GGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTG
ACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCC
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACC
CGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCT
GGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACG
GCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCC
CTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTA
ATAGCAAAGCACTTGTCATCTTCCTGTATGTAAATGCTAACTTCATAGTACACAAAATATGAGAGTATACACATGTCATTAGCTATCAAAACTATGATCT
GTTCAGTAAACGTTGTCCAAAGAGCATCAGACTTGAGTGGACATCTTCACTGACATTGCTTTCAGTATTTATTTCTGCCTAAGGATTTGACATCTCTTCT
GTTTATTAATAGAGATGTTTATCTTAGCATA 

mAce2 locus

hACE2

hACE2

ssDNA

Start codon Stop codon

Near-physiological levels 
of hACE2 expression

Left Arm Right Arm Flanking Sequence Flanking Sequence P2A EGFP mAce2KO-hACE2KI 

 



Models #7, #8 and #9 
7) B6.mAce2KI-31K, 82M, 353K 

8) NSG.mAce2KI-31K, 82M, 353K 

9) BALB/c.mAce2KI-31K, 82M, 353K 

Notes:  
a. The goal is to create point mutations changing the coding sequence of mAce2 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). 
 

mACE2KI-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) 
GGAAAGATGTCCAGCTCCTCCTGGCTCCTTCTCAGCCTTGTTGCTGTTACTACTGCTCAGTCCCTCACCGAGGAAAA
TGCCAAGACATTTTTAAACAACTTTAATCAGGAAGCTGAAGACCTGTCTTATCAAAGTTCACTTGCTTCTTGGAAT
TATAATACTAACATTACTGAAGAAAATGCCCA 
Left gRNA Sequence - TACTGCTCAGTCCCTCACCG [AGG]  
Right gRNA Sequence - CAAGTGAACTTTGATAAGAC [AGG]  
31K Donor Sequence 
GGAAAGATGTCCAGCTCCTCCTGGCTCCTTCTCAGCCTTGTTGCTGTTACTACTGCTCAGTCCCTCACCGAaGAAAA
TGCCAAGACATTTTTAgACAAaTTTAATgAcGAAGCTGAAGAtCTGTCTTATCAAAGTTCACTTGCTTCTTGGAATTAT
AATACTAACATTACTGAAGAAAATGCCCA 
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.  
------------------------------- 
mACE2KI-82M 

Wild type Sequence (codon 82 is shown in bold) 
AGTGAGGCTGCAGCCAAATGGTCTGCCTTTTATGAAGAACAGTCTAAGACTGCCCAAAGTTTCTCACTACAAGAA
ATCCAGACTCCGATCATCAAGCGTCAACTACAGGCCCTTCAGCAA 
gRNA Sequence - TTCTTGTAGTGAGAAACTTT [GGG]  
82M Donor Sequence 

AGTGAGGCTGCAGCCAAATGGTCTGCCTTTTATGAAGAACAGTCTAAGACTGCCCAAAtgTTCTCACTACAAGAAA
TCCAGACTCCGATCATCAAGCGTCAACTACAGGCCCTTCAGCAA 
------------------------------- 
mACE2KI-353K 

Wild type Sequence (codon 353 is shown in bold) 
GCTGACTGAGCCAGCAGATGGCCGGAAAGTTGTCTGCCACCCCACAGCTTGGGATCTGGGACACGGAGACTTCAG
GTAGTTGGGTTGTCACTTACAGTGCAGCTACTAAGTGAGAAACAG 
gRNA Sequence - ACAGCTTGGGATCTGGGACA [CGG] 
353K Donor Sequence 
GCTGACTGAGCCAGCAGATGGCCGGAAAGTTGTCTGCCACCCCACAGCTTGGGATCTGGGAaAgGGAGACTTCAGG
TAGTTGGGTTGTCACTTACAGTGCAGCTACTAAGTGAGAAACAG 
 

mAce2 locusExon2 Exon3 Exon9

Mouse sequence

K M K

Near-physiological levels of 
partially humanized mAce2

Humanized amino acid sequences



Models #10, #11 and #12 
10) B6.mAce2KO-hACE2-P2A-hTMPRSS2KI  
11) NSG.mAce2KO-hACE2 -P2A-hTMPRSS2KI 

12) BALB/c.mAce2KO-hACE2-P2A-hTMPRSS2KI 

Notes:  
a. The goal is to swap a hACE2-P2A-hTMPRSS2 cassette into the mAce2 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;r=X:164139332-164188420;t=ENSMUST00000112271. Exon 1 is noncoding. 

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

cggggaaagatgtccagctcc/tcctgg::::::cctttt/agcaaagcacttgtcatcttcctg  
 
 
 
 

Left gRNA Sequence - GAAAGATGTCCAGCTCCTCC [TGG] 
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [AGG] 
Sequence of the mAce2KO-hACE2 -P2A-hTMPRSS2KI ssDNA donor:  
TATAGTAAAATCATAGTACACCCTCCTCCTCCAGTGTATCTTTAACAGCTTTTAAGGAACATATTAACTAAATGTCCAGGTTTTGATTTGGCCATAAAATGTTAGCAAA
GCTAAGGTTTTCTAGGATTAATGAATAACATGTCTTTATTTAGTTTACTTAAAAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCAGGATTAACTTCATAT
TGGTCCAGCAGCTTGTTTACTGTTCTCTTCTGTTTCTTCTTCTGCTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGAGAGAGAAAAACTCA
TGAAGAGATTTTACTCTAGGGAAAGTTGCTCAGTGGATGGGATCTTGGCGCACGGGGAAAGATGTCCAGCTCaTCtTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGC
TGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACAC
CAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAAAT
TCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAG
CACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGA
GAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATT
ATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAA
GAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTG
GTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATG
CACAGAGAATATTCAAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTC
AGAAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAG
ATGGGGCATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCT
GCAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTT
GGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGA
GATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGAC
CCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTT
CAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCT
TATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCA
GCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATG
ATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTG
AAGTTGAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCT
AACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAG
AAAAATAAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTGGA
AGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGCTTTGAACTCAGGGTCACCACCAGCTATTGGACCTTACTA
TGAAAACCATGGATACCAACCGGAAAACCCCTATCCCGCACAGCCCACTGTGGTCCCCACTGTCTACGAGGTGCATCCGGCTCAGTACTACCCGTCCCCCGTGCCCC
AGTACGCCCCGAGGGTCCTGACGCAGGCTTCCAACCCCGTCGTCTGCACGCAGCCCAAATCCCCATCCGGGACAGTGTGCACCTCAAAGACTAAGAAAGCACTGTGC
ATCACCTTGACCCTGGGGACCTTCCTCGTGGGAGCTGCGCTGGCCGCTGGCCTACTCTGGAAGTTCATGGGCAGCAAGTGCTCCAACTCTGGGATAGAGTGCGACTC
CTCAGGTACCTGCATCAACCCCTCTAACTGGTGTGATGGCGTGTCACACTGCCCCGGCGGGGAGGACGAGAATCGGTGTGTTCGCCTCTACGGACCAAACTTCATCC
TTCAGGTGTACTCATCTCAGAGGAAGTCCTGGCACCCTGTGTGCCAAGACGACTGGAACGAGAACTACGGGCGGGCGGCCTGCAGGGACATGGGCTATAAGAATAA
TTTTTACTCTAGCCAAGGAATAGTGGATGACAGCGGATCCACCAGCTTTATGAAACTGAACACAAGTGCCGGCAATGTCGATATCTATAAAAAACTGTACCACAGTGA
TGCCTGTTCTTCAAAAGCAGTGGTTTCTTTACGCTGTATAGCCTGCGGGGTCAACTTGAACTCAAGCCGCCAGAGCAGGATTGTGGGCGGCGAGAGCGCGCTCCCGG
GGGCCTGGCCCTGGCAGGTCAGCCTGCACGTCCAGAACGTCCACGTGTGCGGAGGCTCCATCATCACCCCCGAGTGGATCGTGACAGCCGCCCACTGCGTGGAAAA
ACCTCTTAACAATCCATGGCATTGGACGGCATTTGCGGGGATTTTGAGACAATCTTTCATGTTCTATGGAGCCGGATACCAAGTAGAAAAAGTGATTTCTCATCCAAA
TTATGACTCCAAGACCAAGAACAATGACATTGCGCTGATGAAGCTGCAGAAGCCTCTGACTTTCAACGACCTAGTGAAACCAGTGTGTCTGCCCAACCCAGGCATGA
TGCTGCAGCCAGAACAGCTCTGCTGGATTTCCGGGTGGGGGGCCACCGAGGAGAAAGGGAAGACCTCAGAAGTGCTGAACGCTGCCAAGGTGCTTCTCATTGAGAC
ACAGAGATGCAACAGCAGATATGTCTATGACAACCTGATCACACCAGCCATGATCTGTGCCGGCTTCCTGCAGGGGAACGTCGATTCTTGCCAGGGTGACAGTGGAG
GGCCTCTGGTCACTTCGAAGAACAATATCTGGTGGCTGATAGGGGATACAAGCTGGGGTTCTGGCTGTGCCAAAGCTTACAGACCAGGAGTGTACGGGAATGTGATG
GTATTCACGGACTGGATTTATCGACAAATGAGGGCAGACGGCTAACAAAGCACTTGTCATCTTCCTGTATGTAAATGCTAACTTCATAGTACACAAAATATGAGAGTA
TACACATGTCATTAGCTATCAAAACTATGATCTGTTCAGTAAACGTTGTCCAAAGAGCATCAGACTTGAGTGGACATCTTCACTGACATTGCTTTCAGTATTTATTTCT
GCCTAAGGATTTGACATCTCTTCTGTTTATTAATAGAGATGTTTATCTTAGCATAAAAGAGGGAAATGTGCCTTTGGCCTCACAGTCTATCCAGGGTGATATGGTTGG

Additional note: Lower case letters in the beginning of hACE2 cDNA are the silent mutations introduced to prevent 
Cas9 re-cleavage. 

Left Arm Right Arm Flanking Sequence Flanking Sequence P2A hTMPRss2KI mAce2KO-hACE2KI 

 



Models #13, #14 and#15 
13) B6.mAce2KO-hACE2-IRES-hTMPRSS2KI  
14) NSG.mAce2KO-hACE2-IRES-hTMPRSS2KI 

15) BALB/c.mAce2KO-hACE2-IRES-hTMPRSS2KI 

Notes:  
a. The goal is to swap hACE2-IRES-hTMPRSS2 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;r=X:164139332-164188420;t=ENSMUST00000112271. Exon 1 is noncoding.   
  

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

cggggaaagatgtccagctcc/tcctgg::::::cctttt/agcaaagcacttgtcatcttcctg  
 

 

 

Left gRNA Sequence- GAAAGATGTCCAGCTCCTCC [TGG] 
Right gRNA Sequence - ATGACAAGTGCTTTGCTAAA [AGG] 
Sequence of the mAce2KO-hACE2-IRES-hTMPRSS2KI ssDNA donor:  
 
TATAGTAAAATCATAGTACACCCTCCTCCTCCAGTGTATCTTTAACAGCTTTTAAGGAACATATTAACTAAATGTCCAGGTTTTGATTTGGCCATAAAATGTTAGCAAAGCTAAGGTTT
TCTAGGATTAATGAATAACATGTCTTTATTTAGTTTACTTAAAAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCAGGATTAACTTCATATTGGTCCAGCAGCTTGTTTAC
TGTTCTCTTCTGTTTCTTCTTCTGCTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGAGAGAGAAAAACTCATGAAGAGATTTTACTCTAGGGAAAGTTGCT
CAGTGGATGGGATCTTGGCGCACGGGGAAAGATGTCCAGCTCaTCtTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTG
GACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAAT
GGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCT
CTCAGAAGACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGT
TTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTG
AAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGA
TGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCT
CATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATG
CACAGAGAATATTCAAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGCAGT
CTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGA
TATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCCATT
GGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGT
GGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGAC
CCCGCATCTCTGTTCCATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCT
GCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAA
CATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCAAAG
CATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTA
AAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTC
CTAGAACTGAAGTTGAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTA
ACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAG
CAAGAAGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTTAGCCCCTCTCCCTCCCCCCCCC
CTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTT
CTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGC
GACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTT
GGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCT
TTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAATGGCTTTGAACTCAGGGTCACCACCAGCTAT
TGGACCTTACTATGAAAACCATGGATACCAACCGGAAAACCCCTATCCCGCACAGCCCACTGTGGTCCCCACTGTCTACGAGGTGCATCCGGCTCAGTACTACCCGTCCCCCGTGCC
CCAGTACGCCCCGAGGGTCCTGACGCAGGCTTCCAACCCCGTCGTCTGCACGCAGCCCAAATCCCCATCCGGGACAGTGTGCACCTCAAAGACTAAGAAAGCACTGTGCATCACCTT
GACCCTGGGGACCTTCCTCGTGGGAGCTGCGCTGGCCGCTGGCCTACTCTGGAAGTTCATGGGCAGCAAGTGCTCCAACTCTGGGATAGAGTGCGACTCCTCAGGTACCTGCATCA
ACCCCTCTAACTGGTGTGATGGCGTGTCACACTGCCCCGGCGGGGAGGACGAGAATCGGTGTGTTCGCCTCTACGGACCAAACTTCATCCTTCAGGTGTACTCATCTCAGAGGAAGT
CCTGGCACCCTGTGTGCCAAGACGACTGGAACGAGAACTACGGGCGGGCGGCCTGCAGGGACATGGGCTATAAGAATAATTTTTACTCTAGCCAAGGAATAGTGGATGACAGCGGA
TCCACCAGCTTTATGAAACTGAACACAAGTGCCGGCAATGTCGATATCTATAAAAAACTGTACCACAGTGATGCCTGTTCTTCAAAAGCAGTGGTTTCTTTACGCTGTATAGCCTGCG
GGGTCAACTTGAACTCAAGCCGCCAGAGCAGGATTGTGGGCGGCGAGAGCGCGCTCCCGGGGGCCTGGCCCTGGCAGGTCAGCCTGCACGTCCAGAACGTCCACGTGTGCGGAGG
CTCCATCATCACCCCCGAGTGGATCGTGACAGCCGCCCACTGCGTGGAAAAACCTCTTAACAATCCATGGCATTGGACGGCATTTGCGGGGATTTTGAGACAATCTTTCATGTTCTAT
GGAGCCGGATACCAAGTAGAAAAAGTGATTTCTCATCCAAATTATGACTCCAAGACCAAGAACAATGACATTGCGCTGATGAAGCTGCAGAAGCCTCTGACTTTCAACGACCTAGTG
AAACCAGTGTGTCTGCCCAACCCAGGCATGATGCTGCAGCCAGAACAGCTCTGCTGGATTTCCGGGTGGGGGGCCACCGAGGAGAAAGGGAAGACCTCAGAAGTGCTGAACGCTGC
CAAGGTGCTTCTCATTGAGACACAGAGATGCAACAGCAGATATGTCTATGACAACCTGATCACACCAGCCATGATCTGTGCCGGCTTCCTGCAGGGGAACGTCGATTCTTGCCAGGG
TGACAGTGGAGGGCCTCTGGTCACTTCGAAGAACAATATCTGGTGGCTGATAGGGGATACAAGCTGGGGTTCTGGCTGTGCCAAAGCTTACAGACCAGGAGTGTACGGGAATGTGA
TGGTATTCACGGACTGGATTTATCGACAAATGAGGGCAGACGGCTAACAAAGCACTTGTCATCTTCCTGTATGTAAATGCTAACTTCATAGTACACAAAATATGAGAGTATACACATG
TCATTAGCTATCAAAACTATGATCTGTTCAGTAAACGTTGTCCAAAGAGCATCAGACTTGAGTGGACATCTTCACTGACATTGCTTTCAGTATTTATTTCTGCCTAAGGATTTGACATC
TCTTCTGTTTATTAATAGAGATGTTTATCTTAGCATAAAAGAGGGAAATGTGCCTTTGGCCTCACAGTCTATCCAGGGTGATATGGTTGG 

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

Right Arm Flanking Sequence Flanking Sequence IRES Left Arm hTMPRss2 KI mAce2KO-hACE2KI 

 



Model #16: ROSA26(ACTB-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/ ). 

 
 
 
 
 
 
 
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 
 

 
 
gRNA sequence: ATTAAGGGTTCCGGATCCAT [GGG]. It cleaves 1bp upstream of the ATG. 
 
Sequence of the ROSA26(ACTB-Lox-hACE2-P2A-tdT-Lox-EGFP)KI ssDNA: 
 
GGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGCGAAGCGGTGCGGC
GCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCCGCGGGGGGACG
GCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTT
TTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTGATTTGATACCGCGGGCTCGACACTAGTGAACCTCTTC
GAGGGACCTAATAACTTCGTATAGCATACATTATACGAAGTTATATTAAGGGTTCCGGATCCATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTTGC
TGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCT
TCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTG
CCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGA
GCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACC
AGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCAT
TATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGG
TAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAG
GGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTG
TACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCC
GAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGCAGTCTGCC
ATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGG
CATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTT
CTGCAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACT
CACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTG
GTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTAATGATTA
CTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGTGAC
ATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCA
AAGAACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGAC
TGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTG
TTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGA
AACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATGTCCCGGAG
CCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGG
CTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGA
AGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTGGAAGCGGA
GCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTGGTTGCTGTTTCTCCAAGACCATGGTGAGCAAGGGAGAGGA
GGTCATCAAAGAGTTCATGCGCTTCAAGGTGCGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACG
AGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCG
TACGTGAAGCACCCCGCCGACATCCCCGATTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGTCT
GGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCACGCTGATCTACAAGGTGAAGATGCGCGGCACCAACTTCCCCCCCGACGGCCCCGTAATGC
AGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGTACCCCCGCGACGGCG  
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Model #17: ROSA26(ACTB-Lox-hACE2-IRES-tdT-Lox-EGFP) 

Notes: Same as model #16 except that IRES is used instead of P2A. 
 
 
 
 
 
 
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 
 

 
 
gRNA sequence: ATTAAGGGTTCCGGATCCAT [GGG]. It cleaves 1bp upstream of the ATG. 
 
Sequence of the ROSA26(ACTB-Lox-hACE2-IRES--tdT-Lox-EGFP)KI ssDNA:  
 
GGCGCAGGGACTTCCTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGGCG
AAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAG
CCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGC
TCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCAT
TTTGGCAAAGAATTGATTTGATACCGCGGGCTCGACACTAGTGAACCTCTTCGAGGGACCTAATAACTTCGTATAGCATACATTAT
ACGAAGTTATATTAAGGGTTCCGGATCCATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGCTGCTCAGTCCAC
CATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGA
ATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCC
ACACTTGCCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTC
AGTGCTCTCAGAAGACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACC
CAGATAATCCACAAGAATGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGG
GCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAA
GAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGG
CCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGTTGA
TGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATC
TGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGA
ATATTCAAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGA
CCCAGGAAATGTTCAGAAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAG
GTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCT
AAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCCA
TTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTTGGGACTC
TGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGG
GAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTC
TAATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGA
AGGCCCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAAC
CCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACC
TGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGA
TAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCT
ATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAAGAAT
CTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATGTCCCG
GAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGC
CCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCA
GAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGG
ATTCCAAAACACTGATGATGTTCAGACCTCCTTTTAGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAAT
AAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTC
TTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCT
GGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGC
CAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCA
AATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCG
GTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAA
CACGATGATAAGGTTGCTGTTTCTCCAAGACCATGGTGAGCAAGGGAGAGGAGGTCATCAAAGAGTTCATGCGCTTCAAGGTGCG
CATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAA
GCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGTG
AAGCACCCCGCCGACATCCCCGATTACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACG
GCGGTCTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCACGCTGATCTACAAGGTGAAGATGCGCGGCACCAACTTCCC
CCCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGAGCGCCTGTACCCCCGCGACGGCG 
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Model #18: ROSA26(ACTB-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/).  

 
 
 
 
 
 
 
 
 
 
 
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 ‘/’. 

ttaagggttccggatcatcaccgcgg/ATGggttgctgtttctccaagaccgcagcg 
 

 
 
gRNA sequence: GAGAAACAGCAACCCATCCG [CGG]. It cleaves immediately upstream of the ATG 
sequence of the ROSA26(ACTB-Lox-tdT-Lox-hACE2-P2A-EGFP)KI ssDNA donor.  
 
GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCTGACATGGTAAGTAAGCTTGGGCTGCAGGTCGAGGGACCTAATAACTTCGTATAGCATACATTATA
CGAAGTTATATTAAGGGTTCCGGATCATCACCGCGGATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAG
GCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAA
AACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAG
CTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTT
TGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGG
AGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAG
AGGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATC
TTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGA
CAAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCC
GAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGCAGTCTGCCATCCCACA
GCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATAT
GGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCAGCCACACCTAAGCATTTAAA
ATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATG
TTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTG
TGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGA
AGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATC
AGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGA
ACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAA
TGGAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTG
CGAGTGGCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATGT
CCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGC
TGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAA
AATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTGGAAGCGGAGCTACTAACTTCAGCCTG
CTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGGTTGCTGTTTCTCCAAGACCGCAGCGAAGGGAGAAGCCGCCGCGGAGAGGCCTGGGGAGGCG
GCTGTGGCCTCGTCGCCTTCCAAAGCGAACGGACAGGAGAATGGCCACGTGAAGGTAGGATCCGTGAGCAAGGGCGAG 
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Model #19: ROSA26(ACTB-Lox-tdT-Lox-hACE2-IRES-EGFP) 
Notes: Same as model #18 except that IRES is used instead of P2A. 
 
 
 
 
 
 
 
 
 
 
 
 
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 ‘/’. 

ttaagggttccggatcatcaccgcgg/ATGggttgctgtttctccaagaccgcagcg 
 

 
 
gRNA sequence: GAGAAACAGCAACCCATCCG [CGG]. It cleaves immediately upstream of 
the ATG 
Sequence of the ROSA26(ACTB-Lox-tdT-Lox-hACE2-IRES-EGFP)KI ssDNA: 
GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCTGACATGGTAAGTAAGCTTGGGCTGCAGGTCGAGGGACCTAATA
ACTTCGTATAGCATACATTATACGAAGTTATATTAAGGGTTCCGGATCATCACCGCGGATGTCAAGCTCTTCCTGGCTCCTTCTCAG
CCTTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACC
TGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACA
AATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGC
TGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACC
ATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAAC
AGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGT
ATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGG
GGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATC
TTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTG
ATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATG
GTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGG
ATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGC
GACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATAT
GGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTG
CAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCA
AACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCC
AAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACT
GTGACCCCGCATCTCTGTTCCATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAG
AAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTC
AATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAATGTAAGGCCACT
GCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCAT
ATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTAC
CTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTG
CGAGTGGCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAA
GTTGAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACA
GCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCA
TTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATCGAT
ATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTTAGCCCCTCTCCCTCCCCCCCCCCTAA
CGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGT
GAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGA
ATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCA
CCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGA
GTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGT
ATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGG
GGACGTGGTTTTCCTTTGAAAAACACGATGATAAATGGGTTGCTGTTTCTCCAAGACCGCAGCGAAGGGAGAAGCCGCCGCGGAG
AGGCCTGGGGAGGCGGCTGTGGCCTCGTCGCCTTCCAAAGCGAACGGACAGGAGAATGGCCACGTGAAGGTAGGATCCGTGAGC
AAGGGCGAG 
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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: 

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

ctatt/taaatataacttcgtatagcata:::::::::gcgtgctagcgccaccA/TGgtgagc 
 
 

Left gRNA Sequence- ATACGAAGTTATATTTAAAT [AGG] 
Right gRNA Sequence - CTCGCCCTTGCTCACCATGG [TGG] 
Sequence of the Ai63-TIGRE-TRE-hACE2-P2A-tdT ssDNA:  
 
GTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACG
TATGTCGAGTTTATCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCGTGTACGGTGGGA
GGCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTATTGCCACCATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGC
TGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAAT
TATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGT
ATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGAGCAAACGGT
TGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGTTTGAA
TGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAG
AGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTAGATGGCT
ATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGT
TGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTT
GACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCCGAGAAGTT
CTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGCAGTCTGCCATCCCACA
GCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCA
GTATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCAGCC
ACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTG
TTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGA
TGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTAATGATTACTCATTCAT
TCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGTGACATCTCAAAC
TCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATG
AATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCA
TATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGATCA
TCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAAGAA
TCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAA
TGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTT
TTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAA
AATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTGGAAGCGGAGCTACTAACT
TCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGTGAGCAAGGGCGAGGAGGTCATCAAAGAGTTCATGCGCTTCAAGGTG
CGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGA
CCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCCGATT
ACAAGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGTCTGGTGACCGTGACCCAGGACTCCTCCCTGCAG
GACGGC 
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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 ‘/’). 

ctatt/taaatataacttcgtatagcata:::::::::tatacgaagttatcacgcgt/gtttgggac 
 
 

 
Left gRNA Sequence- ATACGAAGTTATATTTAAAT [AGG] 
Right gRNA Sequence - ACGAAGTTATCACGCGTGTT [TGG] 
Sequence of the Ai63-TIGRE-TRE-hACE2-IRES-tdT ssDNA:  
GTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCA
GTGATAGAGAACGTATGTCGAGTTTATCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTA
TGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTATTCCACCATGTCAAG
CTCTTCCTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTT
TAACCACGAAGCCGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAA
CATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAAATTCAGA
ATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGAGCAAACGGTTGAACACA
ATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGT
TTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGC
TGAGGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGA
GGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGA
TTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCC
TCCCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCAAACA
TAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGT
CTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGCAGTCTGCCATCCCACAGC
TTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATG
GGGCATATCCAGTATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGG
GGAAATCATGTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAAC
AGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGG
TCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTGGTGGAACCTGT
GCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGACCCT
TTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGTGACATCTCAAACTCTACAGA
AGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGA
ACATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTTTGTGGGATGG
AGTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATG
GAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAATCAGATGATTCT
TTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGA
TATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCC
TAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATG
GGAGTGATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAAA
ATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTTAGCCCC
TCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATA
TTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAA
AGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTT
GCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACA
ACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGAT
GCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACG
TCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAAGTTTGGGACGCGTGCTAGCGCCACCATGGT
GAGCAAGGGCGAGGAGGTCATCAAAGAGTTCATGCGCTTCAAGGTGCGCATGGAGGGCTCCATGAACGGCCACGAGTTCGAGATC
GAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCC
TGGGACATCCTGTCCCCCCAGTTCATGTACGGCTCCAAGGCGTACGTGAAGCACCCCGCCGACATCCCCGATTACAAGAAGCTGTC
CTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGTCTGGTGACCGTGACCCAGGACTCCTCCCTGCAG
GACGGC 
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Models #22, #23 and #24 
22) B6.mAce2cKO-hACE2cKI  
23) NSG.mAce2cKO-hACE2cKI  
24) BALB/c.mAce2cKO-hACE2cKI 

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 mAce2 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;r=X:164139332-164188420;t=ENSMUST00000112271.  

 

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

aggctataagttccaatatgtgtcccatg/atttctaagtctagccctttctgttatagta 
 

 
 
 

The gRNA sequence (in the intron 1) is GGGCTAGACTTAGAAATCAT [GGG] 
 

Sequence of the mAce2cKO-hACE2cKI  ssDNA: 
 

AGCTCTAGCTGTCTTTGATTGGTAGACAAAGCTGTCCTCAAACTCAGAGATCTTCCTTCCTTTGTCTCCTGAGTGCTGGGATTAAAGGCATGGACCACCACTGCCCTG
CCCCATTCTCTCCATTAATTTTAAGTGAATGCTTGCAAAAGCTCACTTCTTTGGTGAACAGCTTCCTTTACAAATAAGTACCTTTGCCTTCGTTTTTATAGGATTCTTAA
AAAGAAAAAAAAGATTCAGCCAGGTGGTTGTGGTGCACACCTTTAATCCCAGCAGTCAGGAGGCAGAGGAAAGCAGATCTCTTGAGTTTGAGGCTAGCCTAGTCTAC
AGAGGGAGTTCCAGGACAGCCAAGGCTACAGAGAGGAACTGTCTAAAAACACCAAGAAAGAGAGAAAGGAGAGAGGGAGAGGATGGATAGCTTATTGATAGAATTG
TCAGAAAAGGCTATAAGTTCCAATATGTGTCCCATGATAACTTCGTATAGGATACCTTATACGAAGTTATCTCAGCTAGAAGCCATAACTTCGTATAGTACACATTATA
CGAAGTTATGTTTATCGAATTCCTGCAGCCCGGTAGATCTTTACAATTTACGCGTTAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGC
TTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGG
TGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCAGTTATCTAGATCCGGTGGATCCCTAAAAGGAGGTCTGAACATCATCAGTGTT
TTGGAATCCTGGATTATTTTCTCCTTTGCTAATATCGATGGAGGCATAAGGATTTTCTCCACTTCTTGCTTTATTTTTCTTCTTCCGATCTCTGATCCCAGTGAAGATCA
GGATGACAATGCCAACCACTATCACTCCCATCACAACTCCAAAAACAATCAGCCATATGGAAACAGGGGGCTGGTTAGGAGGTCCAAGTGTTGGCTGTATCCCCAGA
AACTCTAGGCTGTTGTCATTCAGACGGAAAGCATCATTGATACGGCTCCGGGACATCCTGATGGCCTTTTCAACTTCAGTTCTAGGAATGATATCAGACACATTTTTA
GGTGCAGTGACAAAGAAATTAAAGGAGATTCTTGGTTTCAAATTAGCCACTCGCACATCCTCCTCCCCAAAAAGAATCATCTGATTTTTTACTTTTAAAAAGTACTGCC
TCATAGCATATGCAACAGATGATCGGAACAGGTACATTTCATTGTCGTTCCATTCATATGCTTTATCTCCAAGAGCTGATTTTAGGCTTATCCTCACTTTGATGCTTTG
GTCTGCATATGGACTCCAGTCGGTACTCCATCCCACAAAAGAATTCTTGTTCTGGTCTTTCAGCCAGGTAAATAAGGGCTCAAAGTAGTTGAGCAGTGGCCTTACATT
CATGTTCTTTGCTCCTACAACATTTTCCAATGCTAGGGTCCAGGGTTCTGATTTTCCAAGCCTCAGCATATTGAACAGTTTCTGTCCAGCTTCTGTAGAGTTTGAGATG
TCACATTTGTGCAGAGGGCCTTCATGTTTAGCTGCTTGACAAAGTGCTTCTTGAAACTGGAATTGGTAAAGGGTCCTTGTGTAATATCGAATGAATGAGTAATCATTA
GAAACATGGAACAGAGATGCGGGGTCACAGTATGTTTCATCATGGGGCACAGGTTCCACCACCCCAACTATCTCTCGCTTCATCTCCCACCACTTTTTCATCCACTGG
TCTTTGGGAATTTCCCCTTTAAAGACCATCCACCTCCACTTCTCTAACATGTAAGTAAATGGCAGAGTCCCAACAATCGTGAGTGCTTGTTTGAGCAGGAAGTTTATTT
CTGTTTCATTGTCTTCTTGAAAATCGGGTGACAGAAGACCAATGGATTTTAAATGCTTAGGTGTGGCTGCAGAAAGTGACATGATTTCCCCAACAGCTTCATGGAATC
CTTCATTAGCTCCATTTCTTAGCAGAAAAGGTTGTGCAGCATATGCCATATCATACTGGATATGCCCCATCTCATGATGAGCTGTCAGGAAGTCGTCCATTGTCACCT
TTGTGCACATAAGGATCCTGAAGTCGCCCTTCCCCAGGTCCCAAGCTGTGGGATGGCAGACTGCTTTCTGAACATTTCCTGGGTCCGTTAGCATGGAATTTTCCCAGA
ATCCTTGAGTCATATTAGGAAGACCAACAGATACAAAGAACTTCTCGGCCTCCTTGAATATTCTCTGTGCATCCCAGGCCTGGTCCACCATTGCATCAGTAACATCTA
TGTTTGGTTTCTGTCCAAAGGGAACTGTCAAAGAGTACAGATTTGTCCAAAATCTACCCCACATATCACCAAGCAAATGAGCAGGGAGGCATCCAATTGGACTGATAT
AGGAAGGATAGGCATTCATCAACTTTGCCCTCACATAGGCATGAAGATGTTCATATAATGGTTTAATCTCTTCAAAGGTATGTTCCACATCTTCAATCAACTGGCCGC
GGCTGTAGTCATAGCCATCTACCCCATTTACTTCATAGTCTCCTCTCCAATAATCCCCATAGTCCTCATAATGATTTGCTCTTGCCATCTCATTTTTCAAGACCACATA
CTCTTCATATAATGGCCTCAGCTGCTTGCCGACCTCAGATCTCCAGCTTTCCCAAGCCCAGAGCCTCTCATTGTAGTCTAAACTGTTTGCCATTATTTCATTCAAACCT
GGTTCAAGTAATAAGCATTCTTGTGGATTATCTGGGTTACAAACTTTTCCAGTACTGTAGATGGTGCTCATTGTATTTAGAATTGTGTTCAACCGTTTGCTCTTGTCTT
CTGAGAGCACTGAAGACCCATTTTGCTGAAGAGCCTGCAGCTGAAGCTTGACTGTGAGATTCTGAATTTCTTGTAGTGGATACATTTGGGCAAGTGTGGACTGTTCCT
TTAAAAAGGCAGACCATTTGTCCCCAGCATTATTCATGTTTTGGACATTCTCTTCAGTAATATTGGTGTTATAATTCCAAGAAGCAAGTGAACTTTGATAGAACAGGTC
TTCGGCTTCGTGGTTAAACTTGTCCAAAAATGTCTTGGCCTGTTCCTCAATGGTGGACTGAGCAGCAGTTACAGCAACAAGGCTGAGAAGGAGCCAGGAAGAGCTTG
ACATGGTGGCGGGTTGGGCACTGGAAAAAAGAAATGCGAAGATTGCGCCTGCGCATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGCCCGGATAACTTCGTAT
AAGGTATCCTATACGAAGTTATCCATTCAGGCTGTGCTAGCATCAATGGCATGGCACAAAGCTTAGCCATAACTTCGTATAATGTGTACTATACGAAGTTATATTTCTAAG
TCTAGCCCTTTCTGTTATAGTAAAATCATAGTACACCCTCCTCCTCCAGTGTATCTTTAACAGCTTTTAAGGAACATATTAACTAAATGTCCAGGTTTTGATTTGGCCA
TAAAATGTTAGCAAAGCTAAGGTTTTCTAGGATTAATGAATAACATGTCTTTATTTAGTTTACTTAAAAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCA
GGATTAACTTCATATTGGTCCAGCAGCTTGTTTACTGTTCTCTTCTGTTTCTTCTTCTGCTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGA
GAGAGAAAAACTCATGAAGAGATTT  

 hACE2 SA pA 

Left 
Arm 

Flanking 
Sequence 

Right 
Arm 

Flanking 
Sequence 

mAce2 locus

ssDNA

Stop codon

hACE2P2A/IREShTMPRSS2 SApA

lox2272 lox5171

hACE2P2A/IREShTMPRSS2 SApA

1 2

lox2272 lox5171

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



Models #25, #26 and #27 
25) B6.mAce2cKO-hACE2-P2A-hTMPRSS2cKI  
26) NSG.mAce2cKO-hACE2-P2A-hTMPRSS2cKI 
27) BALB/c.mAce2cKO-hACE2-P2A-hTMPRSS2cKI 

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/atttctaagtctagccctttctgttatagta 
 
 
 

The gRNA sequence (in the intron 1) is GGGCTAGACTTAGAAATCAT [GGG]. 
Sequence of the mAce2cKO-hACE2-P2A-hTMPRSS2cKI ssDNA:  
AGCTCTAGCTGTCTTTGATTGGTAGACAAAGCTGTCCTCAAACTCAGAGATCTTCCTTCCTTTGTCTCCTGAGTGCTGGGATTAAAGGCATGGACCACCA
CTGCCCTGCCCCATTCTCTCCATTAATTTTAAGTGAATGCTTGCAAAAGCTCACTTCTTTGGTGAACAGCTTCCTTTACAAATAAGTACCTTTGCCTTCGT
TTTTATAGGATTCTTAAAAAGAAAAAAAAGATTCAGCCAGGTGGTTGTGGTGCACACCTTTAATCCCAGCAGTCAGGAGGCAGAGGAAAGCAGATCTCT
TGAGTTTGAGGCTAGCCTAGTCTACAGAGGGAGTTCCAGGACAGCCAAGGCTACAGAGAGGAACTGTCTAAAAACACCAAGAAAGAGAGAAAGGAGAG
AGGGAGAGGATGGATAGCTTATTGATAGAATTGTCAGAAAAGGCTATAAGTTCCAATATGTGTCCCATGATAACTTCGTATAGGATACCTTATACGAAGT
TATCTCAGCTAGAAGCCATAACTTCGTATAGTACACATTATACGAAGTTATGTTTATCGAATTCCTGCAGCCCGGTAGATCTTTACAATTTACGCGTTAAGATA
CATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCT
GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTA
TGGCTGATTATGATCAGTTATCTAGATCCGGTGGATCCTTAGCCGTCTGCCCTCATTTGTCGATAAATCCAGTCCGTGAATACCATCACATTCCCGTACACT
CCTGGTCTGTAAGCTTTGGCACAGCCAGAACCCCAGCTTGTATCCCCTATCAGCCACCAGATATTGTTCTTCGAAGTGACCAGAGGCCCTCCACTGTCA
CCCTGGCAAGAATCGACGTTCCCCTGCAGGAAGCCGGCACAGATCATGGCTGGTGTGATCAGGTTGTCATAGACATATCTGCTGTTGCATCTCTGTGTC
TCAATGAGAAGCACCTTGGCAGCGTTCAGCACTTCTGAGGTCTTCCCTTTCTCCTCGGTGGCCCCCCACCCGGAAATCCAGCAGAGCTGTTCTGGCTGC
AGCATCATGCCTGGGTTGGGCAGACACACTGGTTTCACTAGGTCGTTGAAAGTCAGAGGCTTCTGCAGCTTCATCAGCGCAATGTCATTGTTCTTGGTC
TTGGAGTCATAATTTGGATGAGAAATCACTTTTTCTACTTGGTATCCGGCTCCATAGAACATGAAAGATTGTCTCAAAATCCCCGCAAATGCCGTCCAAT
GCCATGGATTGTTAAGAGGTTTTTCCACGCAGTGGGCGGCTGTCACGATCCACTCGGGGGTGATGATGGAGCCTCCGCACACGTGGACGTTCTGGACG
TGCAGGCTGACCTGCCAGGGCCAGGCCCCCGGGAGCGCGCTCTCGCCGCCCACAATCCTGCTCTGGCGGCTTGAGTTCAAGTTGACCCCGCAGGCTAT
ACAGCGTAAAGAAACCACTGCTTTTGAAGAACAGGCATCACTGTGGTACAGTTTTTTATAGATATCGACATTGCCGGCACTTGTGTTCAGTTTCATAAAG
CTGGTGGATCCGCTGTCATCCACTATTCCTTGGCTAGAGTAAAAATTATTCTTATAGCCCATGTCCCTGCAGGCCGCCCGCCCGTAGTTCTCGTTCCAGT
CGTCTTGGCACACAGGGTGCCAGGACTTCCTCTGAGATGAGTACACCTGAAGGATGAAGTTTGGTCCGTAGAGGCGAACACACCGATTCTCGTCCTCCC
CGCCGGGGCAGTGTGACACGCCATCACACCAGTTAGAGGGGTTGATGCAGGTACCTGAGGAGTCGCACTCTATCCCAGAGTTGGAGCACTTGCTGCCC
ATGAACTTCCAGAGTAGGCCAGCGGCCAGCGCAGCTCCCACGAGGAAGGTCCCCAGGGTCAAGGTGATGCACAGTGCTTTCTTAGTCTTTGAGGTGCA
CACTGTCCCGGATGGGGATTTGGGCTGCGTGCAGACGACGGGGTTGGAAGCCTGCGTCAGGACCCTCGGGGCGTACTGGGGCACGGGGGACGGGTAG
TACTGAGCCGGATGCACCTCGTAGACAGTGGGGACCACAGTGGGCTGTGCGGGATAGGGGTTTTCCGGTTGGTATCCATGGTTTTCATAGTAAGGTCCA
ATAGCTGGTGGTGACCCTGAGTTCAAAGCCATAGGTCCAGGGTTCTCCTCCACGTCTCCAGCCTGCTTCAGCAGGCTGAAGTTAGTAGCTCCGCTTCCA
AAGGAGGTCTGAACATCATCAGTGTTTTGGAATCCTGGATTATTTTCTCCTTTGCTAATATCGATGGAGGCATAAGGATTTTCTCCACTTCTTGCTTTATT
TTTCTTCTTCCGATCTCTGATCCCAGTGAAGATCAGGATGACAATGCCAACCACTATCACTCCCATCACAACTCCAAAAACAATCAGCCATATGGAAACA
GGGGGCTGGTTAGGAGGTCCAAGTGTTGGCTGTATCCCCAGAAACTCTAGGCTGTTGTCATTCAGACGGAAAGCATCATTGATACGGCTCCGGGACATC
CTGATGGCCTTTTCAACTTCAGTTCTAGGAATGATATCAGACACATTTTTAGGTGCAGTGACAAAGAAATTAAAGGAGATTCTTGGTTTCAAATTAGCCA
CTCGCACATCCTCCTCCCCAAAAAGAATCATCTGATTTTTTACTTTTAAAAAGTACTGCCTCATAGCATATGCAACAGATGATCGGAACAGGTACATTTC
ATTGTCGTTCCATTCATATGCTTTATCTCCAAGAGCTGATTTTAGGCTTATCCTCACTTTGATGCTTTGGTCTGCATATGGACTCCAGTCGGTACTCCATC
CCACAAAAGAATTCTTGTTCTGGTCTTTCAGCCAGGTAAATAAGGGCTCAAAGTAGTTGAGCAGTGGCCTTACATTCATGTTCTTTGCTCCTACAACATT
TTCCAATGCTAGGGTCCAGGGTTCTGATTTTCCAAGCCTCAGCATATTGAACAGTTTCTGTCCAGCTTCTGTAGAGTTTGAGATGTCACATTTGTGCAGA
GGGCCTTCATGTTTAGCTGCTTGACAAAGTGCTTCTTGAAACTGGAATTGGTAAAGGGTCCTTGTGTAATATCGAATGAATGAGTAATCATTAGAAACAT
GGAACAGAGATGCGGGGTCACAGTATGTTTCATCATGGGGCACAGGTTCCACCACCCCAACTATCTCTCGCTTCATCTCCCACCACTTTTTCATCCACTG
GTCTTTGGGAATTTCCCCTTTAAAGACCATCCACCTCCACTTCTCTAACATGTAAGTAAATGGCAGAGTCCCAACAATCGTGAGTGCTTGTTTGAGCAGG
AAGTTTATTTCTGTTTCATTGTCTTCTTGAAAATCGGGTGACAGAAGACCAATGGATTTTAAATGCTTAGGTGTGGCTGCAGAAAGTGACATGATTTCCC
CAACAGCTTCATGGAATCCTTCATTAGCTCCATTTCTTAGCAGAAAAGGTTGTGCAGCATATGCCATATCATACTGGATATGCCCCATCTCATGATGAGC
TGTCAGGAAGTCGTCCATTGTCACCTTTGTGCACATAAGGATCCTGAAGTCGCCCTTCCCCAGGTCCCAAGCTGTGGGATGGCAGACTGCTTTCTGAAC
ATTTCCTGGGTCCGTTAGCATGGAATTTTCCCAGAATCCTTGAGTCATATTAGGAAGACCAACAGATACAAAGAACTTCTCGGCCTCCTTGAATATTCTC
TGTGCATCCCAGGCCTGGTCCACCATTGCATCAGTAACATCTATGTTTGGTTTCTGTCCAAAGGGAACTGTCAAAGAGTACAGATTTGTCCAAAATCTAC
CCCACATATCACCAAGCAAATGAGCAGGGAGGCATCCAATTGGACTGATATAGGAAGGATAGGCATTCATCAACTTTGCCCTCACATAGGCATGAAGAT
GTTCATATAATGGTTTAATCTCTTCAAAGGTATGTTCCACATCTTCAATCAACTGGCCGCGGCTGTAGTCATAGCCATCTACCCCATTTACTTCATAGTCT
CCTCTCCAATAATCCCCATAGTCCTCATAATGATTTGCTCTTGCCATCTCATTTTTCAAGACCACATACTCTTCATATAATGGCCTCAGCTGCTTGCCGAC
CTCAGATCTCCAGCTTTCCCAAGCCCAGAGCCTCTCATTGTAGTCTAAACTGTTTGCCATTATTTCATTCAAACCTGGTTCAAGTAATAAGCATTCTTGTG
GATTATCTGGGTTACAAACTTTTCCAGTACTGTAGATGGTGCTCATTGTATTTAGAATTGTGTTCAACCGTTTGCTCTTGTCTTCTGAGAGCACTGAAGA
CCCATTTTGCTGAAGAGCCTGCAGCTGAAGCTTGACTGTGAGATTCTGAATTTCTTGTAGTGGATACATTTGGGCAAGTGTGGACTGTTCCTTTAAAAAG
GCAGACCATTTGTCCCCAGCATTATTCATGTTTTGGACATTCTCTTCAGTAATATTGGTGTTATAATTCCAAGAAGCAAGTGAACTTTGATAGAACAGGT
CTTCGGCTTCGTGGTTAAACTTGTCCAAAAATGTCTTGGCCTGTTCCTCAATGGTGGACTGAGCAGCAGTTACAGCAACAAGGCTGAGAAGGAGCCAGG
AAGAGCTTGACATGGTGGCGGGTTGGGCACTGGAAAAAAGAAATGCGAAGATTGCGCCTGCGCATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAA
GCCCGGATAACTTCGTATAAGGTATCCTATACGAAGTTATCCATTCAGGCTGTGCTAGCATCAATGGCATGGCACAAAGCTTAGCCATAACTTCGTATAATGT
GTACTATACGAAGTTATATTTCTAAGTCTAGCCCTTTCTGTTATAGTAAAATCATAGTACACCCTCCTCCTCCAGTGTATCTTTAACAGCTTTTAAGGAAC
ATATTAACTAAATGTCCAGGTTTTGATTTGGCCATAAAATGTTAGCAAAGCTAAGGTTTTCTAGGATTAATGAATAACATGTCTTTATTTAGTTTACTTAA
AAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCAGGATTAACTTCATATTGGTCCAGCAGCTTGTTTACTGTTCTCTTCTGTTTCTTCTTCTG
CTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGAGAGAGAAAAACTCATGAAGAGATTT  

 hACE2  P2A hTMPRSS2 SA pA 

Left 
Arm 

Flanking 
Sequence 

Right 
Arm 

Flanking 
Sequence 



Models #28, #29 and #30 
28) B6.mAce2cKO-hACE2-IRES-hTMPRSS2cKI  

29) NSG.mAce2cKO-hACE2-IRES-hTMPRSS2cKI 

30) BALB/c.mAce2cKO-hACE2-IRES-hTMPRSS2cKI 
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/atttctaagtctagccctttctgttatagta 
 
 
 
 

The gRNA sequence (in intron 1) is GGGCTAGACTTAGAAATCAT [GGG]. 
Sequence of the mAce2cKO-hACE2-IRES-hTMPRSS2cKI ssDNA:  
 
AGCTCTAGCTGTCTTTGATTGGTAGACAAAGCTGTCCTCAAACTCAGAGATCTTCCTTCCTTTGTCTCCTGAGTGCTGGGATTAAAGGCATGGACCACCA
CTGCCCTGCCCCATTCTCTCCATTAATTTTAAGTGAATGCTTGCAAAAGCTCACTTCTTTGGTGAACAGCTTCCTTTACAAATAAGTACCTTTGCCTTCGT
TTTTATAGGATTCTTAAAAAGAAAAAAAAGATTCAGCCAGGTGGTTGTGGTGCACACCTTTAATCCCAGCAGTCAGGAGGCAGAGGAAAGCAGATCTCT
TGAGTTTGAGGCTAGCCTAGTCTACAGAGGGAGTTCCAGGACAGCCAAGGCTACAGAGAGGAACTGTCTAAAAACACCAAGAAAGAGAGAAAGGAGAG
AGGGAGAGGATGGATAGCTTATTGATAGAATTGTCAGAAAAGGCTATAAGTTCCAATATGTGTCCCATGATAACTTCGTATAGGATACCTTATACGAAGT
TATCTCAGCTAGAAGCCATAACTTCGTATAGTACACATTATACGAAGTTATGTTTATCGAATTCCTGCAGCCCGGTAGATCTTTACAATTTACGCGTTAAGATA
CATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCT
GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTA
TGGCTGATTATGATCAGTTATCTAGATCCGGTGGATCCTTAGCCGTCTGCCCTCATTTGTCGATAAATCCAGTCCGTGAATACCATCACATTCCCGTACACT
CCTGGTCTGTAAGCTTTGGCACAGCCAGAACCCCAGCTTGTATCCCCTATCAGCCACCAGATATTGTTCTTCGAAGTGACCAGAGGCCCTCCACTGTCA
CCCTGGCAAGAATCGACGTTCCCCTGCAGGAAGCCGGCACAGATCATGGCTGGTGTGATCAGGTTGTCATAGACATATCTGCTGTTGCATCTCTGTGTC
TCAATGAGAAGCACCTTGGCAGCGTTCAGCACTTCTGAGGTCTTCCCTTTCTCCTCGGTGGCCCCCCACCCGGAAATCCAGCAGAGCTGTTCTGGCTGC
AGCATCATGCCTGGGTTGGGCAGACACACTGGTTTCACTAGGTCGTTGAAAGTCAGAGGCTTCTGCAGCTTCATCAGCGCAATGTCATTGTTCTTGGTC
TTGGAGTCATAATTTGGATGAGAAATCACTTTTTCTACTTGGTATCCGGCTCCATAGAACATGAAAGATTGTCTCAAAATCCCCGCAAATGCCGTCCAAT
GCCATGGATTGTTAAGAGGTTTTTCCACGCAGTGGGCGGCTGTCACGATCCACTCGGGGGTGATGATGGAGCCTCCGCACACGTGGACGTTCTGGACG
TGCAGGCTGACCTGCCAGGGCCAGGCCCCCGGGAGCGCGCTCTCGCCGCCCACAATCCTGCTCTGGCGGCTTGAGTTCAAGTTGACCCCGCAGGCTAT
ACAGCGTAAAGAAACCACTGCTTTTGAAGAACAGGCATCACTGTGGTACAGTTTTTTATAGATATCGACATTGCCGGCACTTGTGTTCAGTTTCATAAAG
CTGGTGGATCCGCTGTCATCCACTATTCCTTGGCTAGAGTAAAAATTATTCTTATAGCCCATGTCCCTGCAGGCCGCCCGCCCGTAGTTCTCGTTCCAGT
CGTCTTGGCACACAGGGTGCCAGGACTTCCTCTGAGATGAGTACACCTGAAGGATGAAGTTTGGTCCGTAGAGGCGAACACACCGATTCTCGTCCTCCC
CGCCGGGGCAGTGTGACACGCCATCACACCAGTTAGAGGGGTTGATGCAGGTACCTGAGGAGTCGCACTCTATCCCAGAGTTGGAGCACTTGCTGCCC
ATGAACTTCCAGAGTAGGCCAGCGGCCAGCGCAGCTCCCACGAGGAAGGTCCCCAGGGTCAAGGTGATGCACAGTGCTTTCTTAGTCTTTGAGGTGCA
CACTGTCCCGGATGGGGATTTGGGCTGCGTGCAGACGACGGGGTTGGAAGCCTGCGTCAGGACCCTCGGGGCGTACTGGGGCACGGGGGACGGGTAG
TACTGAGCCGGATGCACCTCGTAGACAGTGGGGACCACAGTGGGCTGTGCGGGATAGGGGTTTTCCGGTTGGTATCCATGGTTTTCATAGTAAGGTCCA
ATAGCTGGTGGTGACCCTGAGTTCAAAGCCATTTATCATCGTGTTTTTCAAAGGAAAACCACGTCCCCGTGGTTCGGGGGGCCTAGACGTTTTTTTAACC
TCGACTAAACACATGTAAAGCATGTGCACCGAGGCCCCAGATCAGATCCCATACAATGGGGTACCTTCTGGGCATCCTTCAGCCCCTTGTTGAATACGC
TTGAGGAGAGCCATTTGACTCTTTCCACAACTATCCAACTCACAACGTGGCACTGGGGTTGTGCCGCCTTTGCAGGTGTATCTTATACACGTGGCTTTTG
GCCGCAGAGGCACCTGTCGCCAGGTGGGGGGTTCCGCTGCCTGCAAAGGGTCGCTACAGACGTTGTTTGTCTTCAAGAAGCTTCCAGAGGAACTGCTT
CCTTCACGACATTCAACAGACCTTGCATTCCTTTGGCGAGAGGGGAAAGACCCCTAGGAATGCTCGTCAAGAAGACAGGGCCAGGTTTCCGGGCCCTCA
CATTGCCAAAAGACGGCAATATGGTGGAAAATAACATATAGACAAACGCACACCGGCCTTATTCCAAGCGGCTTCGGCCAGTAACGTTAGGGGGGGGG
GAGGGAGAGGGGCTAAAAGGAGGTCTGAACATCATCAGTGTTTTGGAATCCTGGATTATTTTCTCCTTTGCTAATATCGATGGAGGCATAAGGATTTTC
TCCACTTCTTGCTTTATTTTTCTTCTTCCGATCTCTGATCCCAGTGAAGATCAGGATGACAATGCCAACCACTATCACTCCCATCACAACTCCAAAAACAA
TCAGCCATATGGAAACAGGGGGCTGGTTAGGAGGTCCAAGTGTTGGCTGTATCCCCAGAAACTCTAGGCTGTTGTCATTCAGACGGAAAGCATCATTGA
TACGGCTCCGGGACATCCTGATGGCCTTTTCAACTTCAGTTCTAGGAATGATATCAGACACATTTTTAGGTGCAGTGACAAAGAAATTAAAGGAGATTCT
TGGTTTCAAATTAGCCACTCGCACATCCTCCTCCCCAAAAAGAATCATCTGATTTTTTACTTTTAAAAAGTACTGCCTCATAGCATATGCAACAGATGATC
GGAACAGGTACATTTCATTGTCGTTCCATTCATATGCTTTATCTCCAAGAGCTGATTTTAGGCTTATCCTCACTTTGATGCTTTGGTCTGCATATGGACTC
CAGTCGGTACTCCATCCCACAAAAGAATTCTTGTTCTGGTCTTTCAGCCAGGTAAATAAGGGCTCAAAGTAGTTGAGCAGTGGCCTTACATTCATGTTCT
TTGCTCCTACAACATTTTCCAATGCTAGGGTCCAGGGTTCTGATTTTCCAAGCCTCAGCATATTGAACAGTTTCTGTCCAGCTTCTGTAGAGTTTGAGAT
GTCACATTTGTGCAGAGGGCCTTCATGTTTAGCTGCTTGACAAAGTGCTTCTTGAAACTGGAATTGGTAAAGGGTCCTTGTGTAATATCGAATGAATGAG
TAATCATTAGAAACATGGAACAGAGATGCGGGGTCACAGTATGTTTCATCATGGGGCACAGGTTCCACCACCCCAACTATCTCTCGCTTCATCTCCCACC
ACTTTTTCATCCACTGGTCTTTGGGAATTTCCCCTTTAAAGACCATCCACCTCCACTTCTCTAACATGTAAGTAAATGGCAGAGTCCCAACAATCGTGAG
TGCTTGTTTGAGCAGGAAGTTTATTTCTGTTTCATTGTCTTCTTGAAAATCGGGTGACAGAAGACCAATGGATTTTAAATGCTTAGGTGTGGCTGCAGAA
AGTGACATGATTTCCCCAACAGCTTCATGGAATCCTTCATTAGCTCCATTTCTTAGCAGAAAAGGTTGTGCAGCATATGCCATATCATACTGGATATGCC
CCATCTCATGATGAGCTGTCAGGAAGTCGTCCATTGTCACCTTTGTGCACATAAGGATCCTGAAGTCGCCCTTCCCCAGGTCCCAAGCTGTGGGATGGC
AGACTGCTTTCTGAACATTTCCTGGGTCCGTTAGCATGGAATTTTCCCAGAATCCTTGAGTCATATTAGGAAGACCAACAGATACAAAGAACTTCTCGGC
CTCCTTGAATATTCTCTGTGCATCCCAGGCCTGGTCCACCATTGCATCAGTAACATCTATGTTTGGTTTCTGTCCAAAGGGAACTGTCAAAGAGTACAGA
TTTGTCCAAAATCTACCCCACATATCACCAAGCAAATGAGCAGGGAGGCATCCAATTGGACTGATATAGGAAGGATAGGCATTCATCAACTTTGCCCTC
ACATAGGCATGAAGATGTTCATATAATGGTTTAATCTCTTCAAAGGTATGTTCCACATCTTCAATCAACTGGCCGCGGCTGTAGTCATAGCCATCTACCC
CATTTACTTCATAGTCTCCTCTCCAATAATCCCCATAGTCCTCATAATGATTTGCTCTTGCCATCTCATTTTTCAAGACCACATACTCTTCATATAATGGC
CTCAGCTGCTTGCCGACCTCAGATCTCCAGCTTTCCCAAGCCCAGAGCCTCTCATTGTAGTCTAAACTGTTTGCCATTATTTCATTCAAACCTGGTTCAA
GTAATAAGCATTCTTGTGGATTATCTGGGTTACAAACTTTTCCAGTACTGTAGATGGTGCTCATTGTATTTAGAATTGTGTTCAACCGTTTGCTCTTGTCT
TCTGAGAGCACTGAAGACCCATTTTGCTGAAGAGCCTGCAGCTGAAGCTTGACTGTGAGATTCTGAATTTCTTGTAGTGGATACATTTGGGCAAGTGTG
GACTGTTCCTTTAAAAAGGCAGACCATTTGTCCCCAGCATTATTCATGTTTTGGACATTCTCTTCAGTAATATTGGTGTTATAATTCCAAGAAGCAAGTG
AACTTTGATAGAACAGGTCTTCGGCTTCGTGGTTAAACTTGTCCAAAAATGTCTTGGCCTGTTCCTCAATGGTGGACTGAGCAGCAGTTACAGCAACAA
GGCTGAGAAGGAGCCAGGAAGAGCTTGACATGGTGGCGGGTTGGGCACTGGAAAAAAGAAATGCGAAGATTGCGCCTGCGCATCGATAAAATAAAAGATT
TTATTTAGTCTCCAGAAAAAGCCCGGATAACTTCGTATAAGGTATCCTATACGAAGTTATCCATTCAGGCTGTGCTAGCATCAATGGCATGGCACAAAGCTTAG
CCATAACTTCGTATAATGTGTACTATACGAAGTTATATTTCTAAGTCTAGCCCTTTCTGTTATAGTAAAATCATAGTACACCCTCCTCCTCCAGTGTATCT
TTAACAGCTTTTAAGGAACATATTAACTAAATGTCCAGGTTTTGATTTGGCCATAAAATGTTAGCAAAGCTAAGGTTTTCTAGGATTAATGAATAACATG
TCTTTATTTAGTTTACTTAAAAAAATCATTCTAAAATATCTGTTTACATATCTGTCCTCTCCAGGATTAACTTCATATTGGTCCAGCAGCTTGTTTACTGTT
CTCTTCTGTTTCTTCTTCTGCTTTTTTTTTCTTCTCTTCTCAGTGCCCAACCCAAGTTCAAAGGCTGATGAGAGAGAAAAACTCATGAAGAGATTT 
 

 hACE2  IRES hTMPRSS2 SA pA 

Left 
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Flanking 
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Right 
Arm 

Flanking 
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