
m
yl

7
ah

m
c

vh
m

c

wt D61G/wt D61G/D61G

12/12 10/1025/25

16/16 31/31 16/16

21/21 42/42 16/16

A

0
10
20
30
40
50
60
70

wt

D61
G/w

t

D61
G/D

61
G

** *

Ej
ec

tio
n 

fra
ct

io
n 

(%
)

62 9141

* **

0

10

20

30

40

wt

D61
G/w

t

D61
G/D

61
G

C
ar

di
ac

 o
ut

pu
t (

nl
/m

in
)

23 9141

DC

p =  0.0208 0.0019p =  0.0075 0.0180

E

Cas9 protein

template (ssODN), antisense

sgRNA 

F0 mosaic wt

X

F0 founder

F1 heterozygous (genotyping, outcross)

sequencing of 12 F1 embryos to identify the 

B
MTSRRWFHPNITGVEAENLLLTRGVDGSFLARPSKSNPGDFTLSVRRNGAVTHIKIQNTGDYYDLYGGEK
MTSRRWFHPNITGVEAENLLLTRGVDGSFLARPSKSNPGDFTLSVRRNGAVTHIKIQNTGDYYDLYGGEK
FATLAELVQYYMEHHGQLKEKNGDVIELKYPLNCADPTSERWFHGHLSGKEAEKLLTEKGKHGSFLVRES
FATLAELVQYYMEHHGQLKEKNGDVIELKYPLNCADPTSERWFHGHLSGREAEKLLTEKGKNGSFLVRES

QSHPGDFVLSVRTGDDKGESNDGKSKVTHVMIRCQ-ELKYDVGGGERFDSLTDLVEHYKKNPMVETLGTV
QSHPGDFVLSVRTGDDKTDTSDGKPKVTHVMIRCQHDLKYDVGGGEKFDSLTDLVEHYKKNPMVETLGTV

LQLKQPLNTTRINAAEIESRVRELSKLAETTDKVKQGFWEEFETLQQQECKLLYSRKEGQRQENKNKNRY
LQLKQPLNTTRINAAEIESRVRELSKLAEATDKVKQGFWEEFETLQQQECKLLYSRKEGQRPENKNKNRY

KNILPFDHTRVVLHDGDPNEPVSDYINANIIMPEFETKCNNSKPKKSYIATQGCLQNTVNDFWRMVFQEN
KNILPFDHTRVVLTDGDVNEQGSDYINANLIMPDNEAKSNNSKLKRSYIATQGCLQNTISDFWRMVFQEN

SRVIVMTTKEVERGKSKCVKYWPDEYALKEYGVMRVRNVKESAAHDYTLRELKLSKVGQGNTERTVWQYH
SRVIVMTTKEVERGKSKCVKYWPDVSALKEYGAMRVRNVKETMAHDYILRELKLSKVGQGNTERTVWQYH

FRTWPDHGVPSDPGGVLDFLEEVHHKQESIMDAGPVVVHCSAGIGRTGTFIVIDILIDIIREKGVDCDID
FRAWPDHGVPGDPGGVLDFLEEVKLKQEGITGAGPIVVHCSAGIGRTGTFIVIDILIDIIREKGVDCDID

VPKTIQMVRSQRSGMVQTEAQYRFIYMAVQHYIETLQRRIEEEQKSKRKGHEYTNIKYSLADQTSGDQSP
VPKTIQMVRSQRSGMVQTEAQYRFIYMAVQHYIETLQRRIEEEQKSKIKGREYTNIKYSLSDLSGGDQSP

LPPCTPTPPCAEMREDSARVYENVGLMQQQKSFR
LPPCTPTPTCADMRDDSSRVYENVGLMQQQKSHR

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

hSHP2
zShp2a

70
70

140
140

209
210

279
280

349
350

419
420

489
490

559
560

593
594


