
Fig. S1. Lysosome and autophagosome do not colocalize with the vacuole.  
Optical cross-sections of tg(pLSi∆AeGFP) chick embryos at E4. Lamp1 (A) and LC3B (B) 
signals were not localized in the eGFP-negative areas. Scale bars: 10 µm. 
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Fig. S2. AQP1 expression in the aortic endothelial cells diminishes following EHT. 

(A) Western blot of pCAGGS-AQP1 transfected COS lysate using anti-quail AQP1 antibody. 28 kDa 

AQP1 (arrowhead) and glycosylated AQP1 (bracket) are detected. (B) Optical cross- sections of the 

aorta in an E3.5 quail embryo. AQP1-expressing cells are distributed in both the roof and floor of the 

aorta. (C) Magnified view of the rectangular areas in (B). Vacuoles/cavities are indicated by asterisks 

and arrowheads. AQP1 accumulated in the plasma and vacuolar membranes. The endothelial cell 

membrane marker QH1 overlapped with AQP1 signals in the plasma membrane. (D–G) Optical 

cross-sections of tg(pLSi∆AeGFP) chick embryos at E2.5 (D), 3.5 (E), 4 (F), and 5 (G). Squares 

indicate magnified areas in the lower three panels. AQP1 accumulated in both the plasma and vacuole 

membranes in the E2.5–4 aortic floor. AQP1 was not expressed in the aorta at E5, concurrent with the 

disappearance of vacuole/cavity-containing cells (G). Scale bars: 50 µm in (B), 10 µm in (C and 

lower panels in D–G), and 100 µm in the upper panels in (D–G). 
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Fig. S3. AQP1 in the aorta is heterogeneous in distribution pattern and expression level.
(A and B) Z-stacked images of longitudinal optical sections of WT quail embryos at E3.5 (A) and E5 

(B). AQP1+ cells are not uniformly distributed in the QH1+ endothelium of the aorta at E4 (A). AQP1
+/QH1+ intersegmental vessels (ISVs) are indicated by arrows. Only a few vascular endothelial cells 

expressing AQP1 are observed in the aorta at E5 (B). In contrast, endothelial cells of the ISVs 

express AQP1. (C) Magnified view of the rectangular areas in (A). Heat maps of AQP1 and QH1 

signal intensities (lower panels) show that AQP1 is highly expressed in the endothelial cells of the 

aortic floor and part of the aortic roof near the intersegmental vessels (arrows in the upper two 

panels). Nt: neural tube, Nc: notochord, Ao: aorta. Scale bars: 200 µm in (A and B) and 50 µm in (C). 
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Fig. S4. Ectopic detachment of AQP1-overexpressing cells is not cell death extrusion. (A) Z-

stacked images of vitelline artery regions in eGFP-(control)- and AQP1-2A-eYFP- 

overexpressing embryos at E2 (HH13, 28 h after electroporation). Apoptotic cells were detected 

through active caspase-3. (B) Average number of active caspase-3 signals on the left and right sides 

per embryo (n = 8) is plotted. ns: not significant by unpaired t-test. (C) Optical horizontal section of 

the vitelline artery region in an AQP1-2A-eYFP-overexpressing embryo at E2. The DRAQ5 signal 

represents no apoptotic or necrotic shrinkage/chromatin condensation in the nuclei of AQP1-2A-eYFP-

overexpressing cells. The vacuoles are marked with an asterisk. (D) Optical horizontal section of the 

vitelline artery region in an AQP1-2A-eYFP-overexpressing embryo at E2. AQP1-overexpressing 

endothelial cells (QH1-positive) with vacuoles are indicated by arrows. Vacuoles were not found in 

AQP1-overexpressing non-endothelial cells (QH1-negative, arrowheads). ns: not significant, scale 

bars: 100 µm in (A), 10 µm in (C), and 20 µm in (D). 
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[:Output Alignment Contig1]

 Contig1 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA
+qAQP1ゲノムPCR断片2.seq 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA
+ 1_A08_002.seq 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA
+ 2_B08_004.seq 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA
+ 3_C08_006.seq 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA
+ 3_G03_21.seq 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA
+ 4_H03_24.seq 1 :ATGATGGTAGAGGCCTGAACTGAGATACCACATCCCATGAAACTTTGTTGTTCTGCGTGAAGGCAGATAGAAATATCAGA

 Contig1 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACAGCTTGCAAAAGGAATCAATGCAGGCCAAGGACTAGGAATTGAGATCATTGC
+qAQP1ゲノムPCR断片2.seq 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACAGCTTGCAAAAGGAATCAATGCAGGCCAAGGACTAGGAATTGAGATCATTGC
+ 1_A08_002.seq 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACAGC---CAAAAGGAATCAATGCAGGCCAAGGACTAGGAATTGAGATCATTGC
+ 2_B08_004.seq 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACAGC---CAAAAGGAATCAAAGCAGGCCAAGGACTAGGAATTGAGATCATTGC
+ 3_C08_006.seq 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACA----GCAAAAGGAATCAATGCAGGCCAAGGACTAGGAATTGAGATCATTGC
+ 3_G03_21.seq 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACAGCT--CAAAAGGAATCAATGCAGGCCAAGGACTAGGAATTGAGATCATTGC
+ 4_H03_24.seq 81 :CTTTTTTCTTTCCTTCCTGTCTCCATACA----GCAAAAGGAATCAATGCAGGCCAAGGACTAGGAATTGAGATCATTGC

 Contig1 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA
+qAQP1ゲノムPCR断片2.seq 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA
+ 1_A08_002.seq 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA
+ 2_B08_004.seq 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA
+ 3_C08_006.seq 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA
+ 3_G03_21.seq 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA
+ 4_H03_24.seq 161 :TACTCTCCAGCTGGTTTTGTGTGTCCTTGCCACCACAGACCGGAGAAGGAATGATGTCACAGGATCAGCACCTCTGGCCA

 Contig1 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA
+qAQP1ゲノムPCR断片2.seq 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA
+ 1_A08_002.seq 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA
+ 2_B08_004.seq 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA
+ 3_C08_006.seq 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA
+ 3_G03_21.seq 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA
+ 4_H03_24.seq 241 :TTGGTCTTTCTGTTGCCTTGGGACATCTTCTTGCAGTAAGTTTTAGCTCTTACCTTTGGTGTGTGCAGTGCTCTACCTCA

 Contig1 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT
+qAQP1ゲノムPCR断片2.seq 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT
+ 1_A08_002.seq 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT
+ 2_B08_004.seq 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT
+ 3_C08_006.seq 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT
+ 3_G03_21.seq 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT
+ 4_H03_24.seq 321 :ATATGGGCCATTGAAGAAAAAGCAGATAATTGTCAAGACAGGAGTTCCATCCTTCTGCCTCCTCCTCAGTGACTGACTTT

 Contig1 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT
+qAQP1ゲノムPCR断片2.seq 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT
+ 1_A08_002.seq 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT
+ 2_B08_004.seq 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT
+ 3_C08_006.seq 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT
+ 3_G03_21.seq 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT
+ 4_H03_24.seq 401 :AATTCTACACTGTGTGTGGTAATGCTGTGTAATCAAGATGCCATGATGTGTACTTTGATATCTCACCACTATTTTTTTTT

 Contig1 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCTGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG
+qAQP1ゲノムPCR断片2.seq 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCTGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG
+ 1_A08_002.seq 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCTGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG
+ 2_B08_004.seq 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCTGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG
+ 3_C08_006.seq 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCTGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG
+ 3_G03_21.seq 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCCGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG
+ 4_H03_24.seq 481 :TGTTTTTCTTTTTGACTCCTAGATTGATTACACTGGCTGTGGAATAAACCCAGCCAGATCTTTTGGCTCAGCACTGATTG

 Contig1 561 :CCAACAACATTGAAAATCACTGG
+qAQP1ゲノムPCR断片2.seq 561 :CCAACAACTTTGAAAATCACTGG                                                         
+ 1_A08_002.seq 561 :CCAACAAC
+ 2_B08_004.seq 561 :CCAACAAC
+ 3_C08_006.seq 561 :CCAACAAC
+ 3_G03_21.seq 561 :CCAACAACA
+ 4_H03_24.seq 561 :CCAACAACA

PAMExon2

Fig. S5. AQP1-knockout cells become rounded with vacuoles.
(A) CRISPR/Cas9-mediated mutations in the AQP1 genome. The guide RNA (gRNA) sequence 77
is underlined. The deletions and mismatches are shaded. Loss-of-function mutations were 78
generated in the target AQP1 genome locus. (B) Oblique views of Cas9 and AQP1 gRNA79 -expressed 
blood vessels in quail embryo at E4. Electroporated cell membranes were labeled with co-electroporated 
Lyn-mCherry. The AQP1 protein was not detected in Lyn-mCherry+ cells
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(arrows). AQP1-intact cells were also found in Lyn-mCherry+ cells (asterisks). These cells are 

considered to fail in non-homologous end-joining (Williams et al., 2018). (C and D) Optical cross-

sections of aortae in control and AQP1 gRNA-electroporated embryos at E4. Electroporated cell 

bodies and internal vacuoles were identified by mRFP. (C) AQP1 and vacuoles (arrowheads) were 

not altered in control gRNA-electroporated embryos. (D) Unexpectedly, vacuoles (arrowheads) were 

observed in AQP1-negative cells (arrows) of AQP1 gRNA/Cas9-2A-mRFP-electroporated embryos 

(n = 10). AQP1-knockout cells were morphologically indistinguishable from control cells. AQP1-

intact/mRFP+ cells are marked by asterisks. Scale bars: 10 µm. 
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Fig. S6. AQP1, 5, 8, and 9 are redundantly expressed in the aorta. 

(A) In situ hybridization of quail embryos at E3.5. AQP5, 8, and 9 are expressed in the aortic 

endothelium and surrounding mesenchyme. (B) CRISPR/Cas9-mediated mutations in genes 

encoding AQP5, 8, and 9. The gRNA sequences are underlined. The deletions and mismatches are 

shaded. Loss-of-function mutations were generated in the target AQP genome loci. (C) Optical 

cross-sections of aortae at E4. Electroporated cells and internal vacuoles were identified by mRFP. 

Vacuoles (arrowheads) were formed in AQP1/5 (n = 5), AQP1/8 (n = 5), and AQP1/9 (n = 6) double-

knockout HECs (arrows). Scale bars: 50 µm in (A), 10 µm in (C).
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[:Output Alignment Contig1]

 Contig1 1 :TCGACGCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC
+qAQP5 exon1 PCR.seq 1 :     GCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCAGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC
+ 6_A10_002.seq 1 :TCGACGCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC
+ s3_B11_05(#1).seq 1 : GCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAAAGGAAACC
+ 7_B08_05.seq 1 :TCGACGCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC

 Contig1 81 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCGCCCACTCCCACCATGAAGAGGGAAATATTAACGTTGGCCTTCGCTCGAGC
+qAQP5 exon1 PCR.seq 76 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCGCCCACTCCCACCATGAAGAGGGAAATATTAACGTTGGCCTTCGCTCGAGC
+ 6_A10_002.seq 81 :TAAACTTTCTTCCTTCCCAGCCGCCCT----------------------------------CGTTGGCCTTCGCTCGAGC
+ s3_B11_05(#1).seq 76 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCGCCCACTCCC--------------------AACGTTGGCCTTCGCTCGAGC
+ 7_B08_05.seq 81 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCACCCACTCCCACCAT-AAGAGGGAAATATTAACGTTGGCCTTCGCTCGAGC

 Contig1 161 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACTCC
+qAQP5 exon1 PCR.seq 156 :CGTCTTCGTCGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCTGCACTCC
+ 6_A10_002.seq 161 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACTCC
+ s3_B11_05(#1).seq 156 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACT-C
+ 7_B08_05.seq 161 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACTCC

 Contig1 241 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+qAQP5 exon1 PCR.seq 236 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATCGGCACACTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+ 6_A10_002.seq 241 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+ s3_B11_05(#1).seq 236 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+ 7_B08_05.seq 241 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGATGCAGGCGTTCGGCCACATCAGCGGTGCC

 Contig1 321 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTGT
+qAQP5 exon1 PCR.seq 316 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTG     
+ 6_A10_002.seq 321 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTGT
+ s3_B11_05(#1).seq 316 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTG
+ 7_B08_05.seq 321 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTGT

[:Output Alignment Contig1]

 Contig1 1 :TCGACGCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC
+qAQP5 exon1 PCR.seq 1 :     GCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCAGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC
+ 6_A10_002.seq 1 :TCGACGCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC
+ s3_B11_05(#1).seq 1 : GCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAAAGGAAACC
+ 7_B08_05.seq 1 :TCGACGCTGCTGTTGCATATATAGATAGGTATGGCCCTACAACTCGGTGCAGACAGAAGAGCCTGGAGACAGAGGAAACC

 Contig1 81 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCGCCCACTCCCACCATGAAGAGGGAAATATTAACGTTGGCCTTCGCTCGAGC
+qAQP5 exon1 PCR.seq 76 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCGCCCACTCCCACCATGAAGAGGGAAATATTAACGTTGGCCTTCGCTCGAGC
+ 6_A10_002.seq 81 :TAAACTTTCTTCCTTCCCAGCCGCCCT----------------------------------CGTTGGCCTTCGCTCGAGC
+ s3_B11_05(#1).seq 76 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCGCCCACTCCC--------------------AACGTTGGCCTTCGCTCGAGC
+ 7_B08_05.seq 81 :TAAACTTTCTTCCTTCCCAGCCGCCCTCCACCCACTCCCACCAT-AAGAGGGAAATATTAACGTTGGCCTTCGCTCGAGC

 Contig1 161 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACTCC
+qAQP5 exon1 PCR.seq 156 :CGTCTTCGTCGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCTGCACTCC
+ 6_A10_002.seq 161 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACTCC
+ s3_B11_05(#1).seq 156 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACT-C
+ 7_B08_05.seq 161 :CGTCTTCGTAGAGTTCATCTCCACTCTCATCTTCGTCTTCATCGGCCTCGGCTCGGCACTGAAGTGGCCATCAGCACTCC

 Contig1 241 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+qAQP5 exon1 PCR.seq 236 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATCGGCACACTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+ 6_A10_002.seq 241 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+ s3_B11_05(#1).seq 236 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGGTGCAGGCGTTCGGCCACATCAGCGGTGCC
+ 7_B08_05.seq 241 :CCAGCATCCTGCAGATCTCGCTGGCCTTTGGCCTGGCCATTGGCACGCTGATGCAGGCGTTCGGCCACATCAGCGGTGCC

 Contig1 321 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTGT
+qAQP5 exon1 PCR.seq 316 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTG     
+ 6_A10_002.seq 321 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTGT
+ s3_B11_05(#1).seq 316 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTG
+ 7_B08_05.seq 321 :CACATCAACCCTGCAGTAACCATTGCCTTCTTCGTTGGGAATCAGATCTCCTTCCTCCGGACACTCTTCTATGTGT

PAMExon1

[:Output Alignment Contig1]

 Contig1 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+ 10_B10_04.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+ 9_A01_01.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGACTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+ 12_H12_016.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG

 Contig1 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+ 10_B10_04.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+ 9_A01_01.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+ 12_H12_016.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG

 Contig1 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+qAQP8 Pst-int3-exon4-int4-Pst.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+ 10_B10_04.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+ 9_A01_01.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+ 12_H12_016.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC

 Contig1 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+ 10_B10_04.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+ 9_A01_01.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+ 12_H12_016.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG

 Contig1 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGAHGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGACGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+ 10_B10_04.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGAAGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+ 9_A01_01.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGATGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+ 12_H12_016.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGATGCAGGACATGGGAGCTGCTCTGCACCCTAAG

 Contig1 451 :GGGCAGCTCACGTCTTTTGTTCCTTTCCAGGGCTAACATGTCTGGACCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC
+qAQP8 Pst-int3-exon4-int4-Pst.seq 451 :GGGCAGCTCACGTCTTTTGTTCCTTTCCAGGGCTAACATGTCTGGACCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC
+ 10_B10_04.seq 451 :GGGCAGCTCACGTCTTTTGTTCCTTT--------------------CCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC
+ 9_A01_01.seq 451 :GGGCAGCTCACGTCTTTTGTTCCTTT------------------------------------CCCGAGCCTTTGGGCCAGCTGTGATAGC
+ 12_H12_016.seq 451 :GGGCAGCTCACGTCTTTTGTTCC---------CTAACATGTCTGGACCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC

 Contig1 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+ 10_B10_04.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+ 9_A01_01.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+ 12_H12_016.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG

 Contig1 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA
+qAQP8 Pst-int3-exon4-int4-Pst.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA                                                      
+ 10_B10_04.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA
+ 9_A01_01.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA
+ 12_H12_016.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGC                                                       

PAM Exon4

[:Output Alignment Contig1]

 Contig1 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+ 10_B10_04.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+ 9_A01_01.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGACTGCTGGAATCGCTGCCAGGCTCAGCTGTG
+ 12_H12_016.seq 1 :GTGTTGACAGTAGGAAGCCCTGAGCAAACAAGGGCAGCTCCTCAATGTGTGTCCTCGTGGCTGCTGGAATCGCTGCCAGGCTCAGCTGTG

 Contig1 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+ 10_B10_04.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+ 9_A01_01.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG
+ 12_H12_016.seq 91 :GGGCAGGCGCCAGGGGCAAGCAGCCGGTGTCCTATGGCACTGCACCCAGATAACCAGCACGAGCAGTACTGAACGTTAATGGATTGTTTG

 Contig1 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+qAQP8 Pst-int3-exon4-int4-Pst.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+ 10_B10_04.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+ 9_A01_01.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC
+ 12_H12_016.seq 181 :GTTAAGGCAGTGCCCCCTCTAGCGGGATTCAGAGACCTTATTTAAACATCACTCAAACCTTATATGCAAATATTTATCTGTCGCAGTTTC

 Contig1 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+ 10_B10_04.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+ 9_A01_01.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG
+ 12_H12_016.seq 271 :TTTAAGCTGTGAATGCTGTTGTCTCTCCTGCACTGCTCCGCTACTTGCACACATTGTAGAGCATTCTCTGGTTAAAAGCTGGGCACTGAG

 Contig1 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGAHGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGACGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+ 10_B10_04.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGAAGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+ 9_A01_01.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGATGCAGGACATGGGAGCTGCTCTGCACCCTAAG
+ 12_H12_016.seq 361 :TGAGCCCCAAAATGGGCTCAGCAGCTTTCACACTATGCTGGGCATCCCTGCAAATGGATGCAGGACATGGGAGCTGCTCTGCACCCTAAG

 Contig1 451 :GGGCAGCTCACGTCTTTTGTTCCTTTCCAGGGCTAACATGTCTGGACCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC
+qAQP8 Pst-int3-exon4-int4-Pst.seq 451 :GGGCAGCTCACGTCTTTTGTTCCTTTCCAGGGCTAACATGTCTGGACCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC
+ 10_B10_04.seq 451 :GGGCAGCTCACGTCTTTTGTTCCTTT--------------------CCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC
+ 9_A01_01.seq 451 :GGGCAGCTCACGTCTTTTGTTCCTTT------------------------------------CCCGAGCCTTTGGGCCAGCTGTGATAGC
+ 12_H12_016.seq 451 :GGGCAGCTCACGTCTTTTGTTCC---------CTAACATGTCTGGACCCTGCATGAACCCTGCCCGAGCCTTTGGGCCAGCTGTGATAGC

 Contig1 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+qAQP8 Pst-int3-exon4-int4-Pst.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+ 10_B10_04.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+ 9_A01_01.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG
+ 12_H12_016.seq 541 :CAACTACTGGCTCTACCACTGGGTGTACTGGGTCGGGCCGCTTATTGGCTGCCTGATCTCCAGCTTATTTATGAGGTACGTGGTGCTGTG

 Contig1 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA
+qAQP8 Pst-int3-exon4-int4-Pst.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA                                                      
+ 10_B10_04.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA
+ 9_A01_01.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGCA
+ 12_H12_016.seq 631 :GGGCTGCTCTGTCCCTGCTCCCCACCCCATCCTGC                                                       

[:Output Alignment Contig2]

 Contig2 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+qAQP9 ex4 gRNA target genome.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 1_A10_002.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 2_B10_004.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 5_E10_010.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGAT-AANGNAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCA-TATTAGAAGGAACTGGCACATATTTA

 Contig2 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGTGNNNNNNACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+qAQP9 ex4 gRNA target genome.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGTGATGTCAACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 1_A10_002.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGC-------------CAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 2_B10_004.seq0 121 :ATCAATATTCTTTTC----------------GATGTCAACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 5_E10_010.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGT----------------------------------------------------------------CCAAAGGGCCTGGAGCCAGTTGTAG

 Contig2 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+qAQP9 ex4 gRNA target genome.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGGCCTCGTCTCTTCACAGCCATTGCTGGCTGGGGCACTGAAG
+ 1_A10_002.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+ 2_B10_004.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+ 5_E10_010.seq0 241 :TAGGACTTCTTGTAATTGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG

 Contig2 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC
+qAQP9 ex4 gRNA target genome.seq0 361 :TGTTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 1_A10_002.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 2_B10_004.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 5_E10_010.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               

[:Output Alignment Contig2]

 Contig2 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+qAQP9 ex4 gRNA target genome.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 1_A10_002.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 2_B10_004.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 5_E10_010.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGAT-AANGNAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCA-TATTAGAAGGAACTGGCACATATTTA

 Contig2 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGTGNNNNNNACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+qAQP9 ex4 gRNA target genome.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGTGATGTCAACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 1_A10_002.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGC-------------CAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 2_B10_004.seq0 121 :ATCAATATTCTTTTC----------------GATGTCAACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 5_E10_010.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGT----------------------------------------------------------------CCAAAGGGCCTGGAGCCAGTTGTAG

 Contig2 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+qAQP9 ex4 gRNA target genome.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGGCCTCGTCTCTTCACAGCCATTGCTGGCTGGGGCACTGAAG
+ 1_A10_002.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+ 2_B10_004.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+ 5_E10_010.seq0 241 :TAGGACTTCTTGTAATTGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG

 Contig2 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC
+qAQP9 ex4 gRNA target genome.seq0 361 :TGTTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 1_A10_002.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 2_B10_004.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 5_E10_010.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               

[:Output Alignment Contig2]

 Contig2 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+qAQP9 ex4 gRNA target genome.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 1_A10_002.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 2_B10_004.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGATAAACCTAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCATTATTAGAAGGAACCGGCACATATTTA
+ 5_E10_010.seq0 1 :GATCCAAGTTTTACTACTCTGTACAGTGGGAT-AANGNAAATACCAGCTTTAAGCTACCGCAAGCCGCAGAGATGTTGTGGCCTTTCTTTTCA-TATTAGAAGGAACTGGCACATATTTA

 Contig2 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGTGNNNNNNACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+qAQP9 ex4 gRNA target genome.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGTGATGTCAACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 1_A10_002.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGC-------------CAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 2_B10_004.seq0 121 :ATCAATATTCTTTTC----------------GATGTCAACAGCTGTTCTTCTTCTAGTTATATTCGCTATTTTTGATACCAGAAATAACAGAGTACCAAAGGGCCTGGAGCCAGTTGTAG
+ 5_E10_010.seq0 121 :ATCAATATTCTTTTCTTTTCATTGGCCAGGT----------------------------------------------------------------CCAAAGGGCCTGGAGCCAGTTGTAG

 Contig2 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+qAQP9 ex4 gRNA target genome.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGGCCTCGTCTCTTCACAGCCATTGCTGGCTGGGGCACTGAAG
+ 1_A10_002.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+ 2_B10_004.seq0 241 :TAGGACTTCTTGTAATCGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG
+ 5_E10_010.seq0 241 :TAGGACTTCTTGTAATTGTTCTTACTTGCTCCTTGGGAATGAACAGTGGCTGTGCCATGAATCCAGCCAGGGACCTCGGCCCCAGGCTCTTCACAGCCATTGCAGGATGGGGAATGGAAG

 Contig2 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC
+qAQP9 ex4 gRNA target genome.seq0 361 :TGTTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 1_A10_002.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 2_B10_004.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               
+ 5_E10_010.seq0 361 :TATTCACGTAAGTAAGCCTGGATATGAAGTGAAATGCTTTTGGTTAAAATTGCTTCCTAGGAAACAAAGATCCTGATCCAACATGGTAC                               

PAM Exon4

Development: doi:10.1242/dev.201275: Supplementary information
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Fig. S7. Runx1-knockout does not disturb vacuole formation and cell rounding. 

(A) CRISPR/Cas9-mediated mutations in genes encoding Runx1. The gRNA sequences are 

underlined. The deletions are shaded. Loss-of-function mutations were generated in the target Runx1 

genome loci. (B) Oblique views of z-stacked images (upper panels) and optical cross- sections 

(lower panels) of the aortic floor at E4. Arrows in the left panel: mRFP+/Runx1+ cells in control 

gRNA-electroporated embryos. Arrows in the right panel: mRFP+/Runx1– cells in Runx1 gRNA-

electroporated embryos. (C) Runx1-knockout cells containing vacuoles are indicated by arrows. 

(D and E) No statistically significant difference in both vacuole size (D) and cell roundness (H) between 

control (33 slices, n = 4) and Runx1-knockout cells (31 slices, n = 4). Scale bars: 10 µm. 
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[:Output Alignment Contig1]

 Contig1 1 :CGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+Runx1 ex7 genome PCR.seq 1 :                                 TGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 16_H10_016.seq 1 :CGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCTGCCAGCACTGTGTGTTAGAGAAGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 15_H01_22.seq 1 : GATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 5_H01_015.seq 1 : GATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 4_B04_004.seq 1 : GATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT

 Contig1 121 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCCAGGTGCTTCTGACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+Runx1 ex7 genome PCR.seq 88 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCCAGGTGCTTCTGACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+ 16_H10_016.seq 121 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGAC------------------------------TGCT-CTGACTTGACGGCATTCCGTGACCCCAGAGTGGGG
+ 15_H01_22.seq 93 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCCAG--------GACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+ 5_H01_015.seq 93 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCC-----------ACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+ 4_B04_004.seq 93 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGC-----------TTCTGACTTGACGGCATTCAGTGACCCCAGAGTGGGG

 Contig1 241 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCATTTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+Runx1 ex7 genome PCR.seq 208 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCA-TTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+ 16_H10_016.seq 241 :ATCGACCGCTCCTTCTGACCCCTCACTGCCG-ATTCAGATCCTCTTATGCATTACCCCTTACCTTTCTCCTCCTCGCCTGCACCCCCCGGGACCGGGATCCGGATCGCCATGTCTGCTAT
+ 15_H01_22.seq 213 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCA-TTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+ 5_H01_015.seq 213 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCATTTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+ 4_B04_004.seq 213 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCA-TTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGAATGTCTGCTAT

 Contig1 361 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCGAAGTCGATATTTCCATAATCGATACC
+Runx1 ex7 genome PCR.seq 328 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG                          
+ 16_H10_016.seq 361 :GTCCACGGACACGGAATACCACACTTATCTCCCACCTCCATACCCTGTACCCTCTTTAGCCCCCAGCTCCCTATTCTGGATCCTCTCACCTTCAAAGTCGATATTTCCATAATCGATACC
+ 15_H01_22.seq 333 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG
+ 5_H01_015.seq 333 :GTCCACAGCCACCAGATACCACACTTATATCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG                          
+ 4_B04_004.seq 333 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG

 Contig1 481 :GTCCACCTCCAAGGGGGGGCTTATCCATACCTCCCACTACAAGGGGGGGCATTACACCCGCTCCCTGCTCTACGGATTACAATTACGCGACTGCGAAGACCCTGGCGTTACCCCACTTAA
+ 16_H10_016.seq 481 :GTCCACCTCCAAGGGGGGGCTTATCCATACCTCCCACTACAAGGGGGGGCATTACACCCGCTCCCTGCTCTACGGATTACAATTACGCGACTGCGAAGACCCTGGCGTTACCCCACTTAA

 Contig1 601 :TCTGCTAGCACCCCATCCCCCTTTCACTTAATGGCCTAATAGCAAATACGCCCTTCCCCATCTGCCTTCCTAACAAATACGCCCGCTGAATGGGCAATGGCACGCACCCTGTAGCGCTGA
+ 16_H10_016.seq 601 :TCTGCTAGCACCCCATCCCCCTTTCACTTAATGGCCTAATAGCAAATACGCCCTTCCCCATCTGCCTTCCTAACAAATACGCCCGCTGAATGGGCAATGGCACGCACCCTGTAGCGCTGA

 Contig1 721 :ATGAAGAATGGGACGCGTGCTGGATACGCGCATTAAGACCGGTACATGTGCCGGCTACCTACAGCCCGATCGTTACACTTGCTTCCCTTCCTATTCTCCCGCACCTTTC
+ 16_H10_016.seq 721 :ATGAAGAATGGGACGCGTGCTGGATACGCGCATTAAGACCGGTACATGTGCCGGCTACCTACAGCCCGATCGTTACACTTGCTTCCCTTCCTATTCTCCCGCACCTTTC

[:Output Alignment Contig1]

 Contig1 1 :CGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+Runx1 ex7 genome PCR.seq 1 :                                 TGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 16_H10_016.seq 1 :CGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCTGCCAGCACTGTGTGTTAGAGAAGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 15_H01_22.seq 1 : GATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 5_H01_015.seq 1 : GATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT
+ 4_B04_004.seq 1 : GATCCTGCCAGCACTGTGTGTTAGAGATGGGATGAGGGATAGCTCTTCTTCCCGTGGCAACGCTACTTTAGTTAATTGTGGAATGGGGTTCT

 Contig1 121 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCCAGGTGCTTCTGACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+Runx1 ex7 genome PCR.seq 88 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCCAGGTGCTTCTGACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+ 16_H10_016.seq 121 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGAC------------------------------TGCT-CTGACTTGACGGCATTCCGTGACCCCAGAGTGGGG
+ 15_H01_22.seq 93 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCCAG--------GACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+ 5_H01_015.seq 93 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGCAATCC-----------ACTTGACGGCATTCAGTGACCCCAGAGTGGGG
+ 4_B04_004.seq 93 :GATGTTGATTATTGCCTTGCAGAGGTGAATTTCTGCTCTGCCAGTTTGACGGTCTCTGCCTTCCTTTCCTGC-----------TTCTGACTTGACGGCATTCAGTGACCCCAGAGTGGGG

 Contig1 241 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCATTTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+Runx1 ex7 genome PCR.seq 208 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCA-TTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+ 16_H10_016.seq 241 :ATCGACCGCTCCTTCTGACCCCTCACTGCCG-ATTCAGATCCTCTTATGCATTACCCCTTACCTTTCTCCTCCTCGCCTGCACCCCCCGGGACCGGGATCCGGATCGCCATGTCTGCTAT
+ 15_H01_22.seq 213 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCA-TTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+ 5_H01_015.seq 213 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCATTTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGTATGTCTGCTAT
+ 4_B04_004.seq 213 :ATCGACCGCTCCTTCTCTGCACTCCCTTCCA-TTTCTGATCCTCGGATGCATTACCCGGGAGCGTTCACCTACACGCCAACACCCGTCAGTTCAGGGATAGGGATCGGAATGTCTGCTAT

 Contig1 361 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCGAAGTCGATATTTCCATAATCGATACC
+Runx1 ex7 genome PCR.seq 328 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG                          
+ 16_H10_016.seq 361 :GTCCACGGACACGGAATACCACACTTATCTCCCACCTCCATACCCTGTACCCTCTTTAGCCCCCAGCTCCCTATTCTGGATCCTCTCACCTTCAAAGTCGATATTTCCATAATCGATACC
+ 15_H01_22.seq 333 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG
+ 5_H01_015.seq 333 :GTCCACAGCCACCAGATACCACACTTATATCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG                          
+ 4_B04_004.seq 333 :GTCCACAGCCACCAGATACCACACTTATCTCCCACCTCCATACCCTGGCTCCTCTCAGGCCCAAGGCAGCCCATTCCAGACCAGTTCACCTTCG

 Contig1 481 :GTCCACCTCCAAGGGGGGGCTTATCCATACCTCCCACTACAAGGGGGGGCATTACACCCGCTCCCTGCTCTACGGATTACAATTACGCGACTGCGAAGACCCTGGCGTTACCCCACTTAA
+ 16_H10_016.seq 481 :GTCCACCTCCAAGGGGGGGCTTATCCATACCTCCCACTACAAGGGGGGGCATTACACCCGCTCCCTGCTCTACGGATTACAATTACGCGACTGCGAAGACCCTGGCGTTACCCCACTTAA

 Contig1 601 :TCTGCTAGCACCCCATCCCCCTTTCACTTAATGGCCTAATAGCAAATACGCCCTTCCCCATCTGCCTTCCTAACAAATACGCCCGCTGAATGGGCAATGGCACGCACCCTGTAGCGCTGA
+ 16_H10_016.seq 601 :TCTGCTAGCACCCCATCCCCCTTTCACTTAATGGCCTAATAGCAAATACGCCCTTCCCCATCTGCCTTCCTAACAAATACGCCCGCTGAATGGGCAATGGCACGCACCCTGTAGCGCTGA

 Contig1 721 :ATGAAGAATGGGACGCGTGCTGGATACGCGCATTAAGACCGGTACATGTGCCGGCTACCTACAGCCCGATCGTTACACTTGCTTCCCTTCCTATTCTCCCGCACCTTTC
+ 16_H10_016.seq 721 :ATGAAGAATGGGACGCGTGCTGGATACGCGCATTAAGACCGGTACATGTGCCGGCTACCTACAGCCCGATCGTTACACTTGCTTCCCTTCCTATTCTCCCGCACCTTTC
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Fig. S8. Attenuation of AQP family proteins in tg(tie1:H2B-eYFP) embryos.  
(A and B) Optical cross-sections of aortae in control and AQP1/5/8/9 gRNA-electroporated 

tg(tie1:H2B-eYFP) embryos at E4 (A) and E5 (B). The mRFP+/Runx1+ cells are indicated by arrows. 

Endothelial cell nuclei-specific eYFP signals in the tg(tie1:H2B-eYFP) embryo enabled the automatic 

segmentation and counting of endothelial cells and HECs. Scale bar: 20 µm. 
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Movie 1. AQP1-overexpressing cells derived from aortic roof are found in circulation. 
Video rate imaging of vitelline arteries in mRFP-CAAX, AQP1-mRFP, AQP1(R196H)-mRFP- 

overexpressing embryos at E4. Triple-speed replay. Scale bars: 200 µm. 

Movie 2. AQP1-overexpressing cells undergo ectopic cell rounding and detachment.  
Time-lapse imaging of vitelline vessels in eGFP and AQP1-2A-eYFP-overexpressing embryos at 
E2. The electroporated region (colored in green), imaged area, and direction of blood flow are 
illustrated on the left. Freely motile rounded cells are indicated by the arrowheads. The magnified cells 
in Fig. 4C and Movie 3 are indicated by arrows. Scale bars: 50 µm.
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Movie 3. AQP1-overexpressing cells become rounded along with vacuole formation.  

Time-lapse imaging of vitelline vessels in eGFP and AQP1-2A-eYFP-overexpressing embryos at 

E2. The electroporated region (colored in green) and imaged area are illustrated on the left. Ectopic 

vacuoles (arrows in the right panel) were formed by AQP1 overexpression, leading to ectopic cell 

rounding and detachment. Scale bars: 5 µm. 

Movie 4. Dividing cell does not form vacuole during mitotic cell rounding.  

Time-lapse imaging of vitelline vessels in a control eGFP-overexpressing embryo at E2. Scale bar: 

5 µm. 
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Movie 5. AQP1-overexpressing cells circulate after detachment.  
Video rate imaging of peripheral vitelline arteries in eGFP- and AQP1-2A-eYFP-

overexpressing embryos at E3. Triple-speed replay. Scale bars: 200 µm. 
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