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Production of valuable chicken
using intracytoplasmic sper m injection
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_ ~oviduct : _
(Site of fertilization) ! Chicken; Perry et al., Nature. 1988
R = R )

~ infundi § Quail; Onoet al., Dev. Biol 1994

3.5 hr after fertilization : e
System | System I
. 1cell —»stage X stage X—
7 hr n vivo fertilized egg 52h incubation

Blastoderm.formation

System 111 Hatch

(around 24 hr)
\ . 52h incubation Total 18 days.incubation
Stage X | —hatch (quail)
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No. of oocytes stages
_ injected Developed (%) || IV V VI X
30 5 (16.6) 1 1 2 1 0

(Hrabia et al., Biol Reprod, 2003) Under stereomicroscope DAPI staining

5,000 times bigger

VS

2™ R B X5 OFES




EXDE | FENSIE

190)5?[:&762@ DFEF

' £ ¥ 2 $(60~100 sperm)

Mﬁﬂlj#ﬂiﬁil-&li?’??ﬂﬂj%w?ﬂ]%

70 r \
60
50
%) 40} @ wrws
o I @ e
20
J I

10 f

007 013 0.2

sperm extracts (ng) (Mizushima et al, Mol Reprod Dey 2009)
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RFOH 1ng fFHtHY 2ng OFFHRHY Hatched quail and
Stage VIl Stage 6 hatch her offspring
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No. of eggs No. of embryos:
I njecting sample injected Developed (%) Developed to the stage of
IV V VI VII VIII X XIlI 3 4 6 8 16 25 30 43 hatch (%)

Sp 26 5(19) 2 2 1
Sp+ 10 pg SE (1 sperm) 6 2(33 1 1
Sp+ 50 pg SE (50 sperm) 1 6 (55) 1 1 1 3
Sp+ 1 ng SE (100 sperm) 18 13(72) 2 2 1 2 4 2
Sp+ 2 ng SE (200 sperm) 19 15 (79) 1 2 3 2 2 1 1 1 1 1(7
Sp+ 2 ng SE + BAPTA 5 0(0)
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EFDORHEICIEPLCZ, CS, AHD 3TEFDOAFIBIHATH D

PLCZ, AH, CS cRNA PLCZ cRNA AH, CS cRNA
stage 6 no fertilization

single sperm

(Mizushima et al., Development, 2014)

No. of eggs No. of embryos:
I njecting sample injected  Developed (%) Developed to the stage of
IVV VIVII X XIIl 3 4 5 6 8 16 25 30 43 hatch (%)

Sp 26 5(19) 2 2 1
Sp+SE 19  15(79) 1 2 3 2 2 11 1 1 1(7)
Sp+60ng PLCZ cRNA 13 6 (46) 2 11 1 1
Sp+AH and CScRNAs 3 0(0)
Sp+PLCZ and AH cRNAs 9 5 (56) 2 1 1 1
Sp+PLCZ and CScRNAs 8 5 (63) 11 1 1 1
Sp+PLCZ, AH and CScRNASs 24 17(71) 3 31 3 1 1 1 2 1 1(6)
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2. BREV XS ZHEHT S

BEIC5(} 5ELNRBEFENE .
Virus vector

1. Virus infection OO0 -

Q0

Non virus vector

2. Microinjection of DNA into
fertilized egg 0000

1-cell stage

PGC injection

3. Chimera production using
PGCs




PGCiEEICSIEE DL
PGCi% ICSI%
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ICSI-sperm-mediated gene transfer: ICSI-SMGT) fEFRY4—i%

.
----------

SRpa RS A R 1 GFP vector

=

-L_\_L\*‘:‘_" (Perry et al., Science, 1999)

eI IEDBEE - Triton X-100 (TX-100)F = (FEiGemtfiz (FT) WIHE

[CSI-SMGT : EGFPRSY & — & A U ¥ 2 A— k L - #BafE B S L3245 F % 50uM
IP3B LU 1Img/ml SEE &+ ICHEINEZROINIZIEREA
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BT ENRBEF EDESICHNT STX-100FXZ(IFTE DR

LIVE/DEAD staining AFDGFP vector DI SRR (PCREEMT)
1Sp 1Sp 1Sp 1Sp 1Sp 1Sp B MSp
MSp:
(bp) Multiple Sperm
1k =
Control 800" B: Buffer
600"
1Sp 1Sp 1Sp 1Sp 1Sp 1Sp B MSp
(bp)
1k =
TX-100 4058 800: - - - -
1Sp 1Sp 1Sp 1Sp 1Sp 1Sp B MSp
(bp)
1k- —
FTALER 800" ™ - - - - — —

600"
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24 hr after injection 6 day after injection G F P%Iﬁ,
Blastoder m stage | X Embryo stage 25
RT-PCR Western blot
S PBS FT PBS FT
(bp) kD
A1mm 1mm 12 12 (kD) 12 12
Blastoderm stage V Blastoderm stageV 66 ™
2K m 4 -
15k "
1K =
800 ™ R =
Blastod stage | X Embryo stage 27 600 = - <
oderm stage mbryo stage GEP -
- — —
400 GFP
200
17 =
1mm 1mm _
fluorescent stereomicroscope  stereomicroscope Sir e p-actin |4 SR
No. of oocytes No. of embryos:
Sperm
treatment injected Developed Expressing Developed to the stage of
(%) GFP (%) [ 1v v VI VII VIII XI 4 6 25 27
Control 17 15 (88.2) 2 (14.4) 3 5 1 1 2 2 1
TX-100 15 11 (73.3) 6 (72.8) 1 2 7 1

FT 20  17(85.0) 14 (82.3) 1 43 5 1 1 1 1
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PCR Southern blot
HMEﬁ FTALEE

(bp)
-
% - =
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Sperm factorZHUL\ZICSI-GFPHIRD XSt & GFPEEFDRtH

Stage 30
" : GFP expressing embryo GFP expressing embryo
f'-r) o sp wt 1 2 345 67 (kbp)SPWt1234567
P)
stereomicroscope e l%i v l'
T Eee—————— »
500 - _ 25=

‘ 2 mm

fluorescent stereomicroscope
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No. of oocytes No. of embryos
UV
Irradiation injected Developed  Developed to the stage of
(%) V VI VII VIII IX X
- 25 19 (76) 3 1 6 3 6
+ 10 0 (0)

50pm

stereomicroscope DAPI staining
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No. of oocytes No. of embryos
: o Developed to the stage of
njected — Developed (%) 1 IV V. VI VI VIl IX X 8
21 4 (19.0) 1 1 1 1
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BEE#ED DX Z B BEDHL KX HEDY /A (HERE)

DUsIEEEDERE: in vivoZEIND IR IEE TOIREEMN19-25%
System IIIM#E&E2 H TH50% DIEMNIETE

| 4

System | System Il ystem III Hatch
(1#ifa—Stage X)  (Stage X—¥28E52h)  (MBA52h—hatch) Fri7HIEE

Ono, T. et al. Comp. Biochem. Physiol. 113A, 287-292, 1996.
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