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Electroporation-Mediated Gene Transfer to the Developing
Mouse Inner Ear
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2.2. Ventral
Laparotomy
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3. Methods

3.1. General
Anesthesia for Mouse
Ventral Laparotomy
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Fig. 8.1. Fabrication of a transuterine microinjection pipette. A pipette was pulled with
the P-97 micropipette puller using the pressure:heat:pull:velocity:time settings indicated
in Section 3.3, step 1. (A) The outer diameter of the unpulled shaft is 1.5 mm and the
length of the tapered partis 12 . The tip of this pipette was imaged in three
successive stages of preparation (B-D). (B) The approximate location of the manual
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Fig. 8.3. Invivo electroporation of the embryonic day 11.5 mouse otocyst. (A) The uterus was transilluminated with light
from a fiber optic cable whose output end (fo) was directly in contact with the irrigated uterus. The left otocyst (o) of the
E11.5 mouse embryo was injected with fast green solution, and its gross morphology is discernable beneath the nascent
4th ventricle (4th) in the caudal hindbrain. The insulated surface of the cathode (c) and the reflective, platinum surface
of the anode (a) were grossly positioned around the uterus to flank the embryo. (B) Gentle compression of the uterus
with the tweezer-style electrodes forced a counter-clockwise rotation of the embryo, placing the injected otocyst toward
the center of the 5 mm cathode—anode field. The goal is to drive negatively charged DNA into ventral progenitors within
the otic vesicle. (C) Bubbles (b) on the surface of the uterus after execution of the 5-pulse train appear as graininess in the
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Fig. 8.4. Electroporation-mediated transfer of an expression plasmid encoding green fluorescent protein transfects pro-
genitors that give rise to the organ of Corti. An expression plasmid encoding green fluorescent protein (GFP) driven by
the human elongation factor 1-a promoter 'QE 1-a) was electroporated into the E11.5 mouse otocyst. The inner ear
was harvested 6 days later at E17.5 and fixed ha% paraformaldehyde in PBS for 12 h. The cartilaginous otic capsule
and the cochlear lateral wall were removed, and the whole mount preparation was imaged in panel A. GFP expression
is detectable in the base, midbase, and proximal apex of the cochlea. (B) Laser confocal microscopy of a representative
100 . section of the EF1-o/GFP-transfected cochlea immuostained with an antibody against myosin 7a (red) to iden-
tify the single row of inner hair cells and three rows of outer hair cells. Several supporting cells (sc), pillar cells (pillar),
and outer hair cells (ohc) express GFP. These data indicate that progenitors giving rise to supporting cells and hair cells
of the organ of Corti were transfected and expression of the transgene was maintained in differentiated cell types of the
maturing cochlea. Scale barinA= 100 andinB=10p

E1rs ax o g e Eiis e
8 Ve et ” l yy «d."ha‘ YV, s ‘ny e ﬁAA

4. Notes

mll 1 )vs,».}s,wnqs opop ovﬁ‘nso oy ./.,n;én v
- l 037 7"13 i‘l ‘l Ve ss,, o vi® 3{1

3 JM n‘l*(‘a,é! e 37 oL - L ,Hs:“.“' vdn K
Azy‘ Ve p 83 S oaf‘éfg oA AT -3
':it- ‘%Aa\l‘l'vs»/.n'r/ *1“#‘:‘{’,
LR S T M

2. qs CArS nss" ./.“'Ac ¥a — s.9%)p
A 87 .’ﬁl v 2 £ S L g3 s‘.-:c“-*lo" l{_.xlz As,{ po o8 -

\
ﬁj! s “,)v . u/) 'Hﬁ,\( ASuv‘ .‘a;S {l d‘w}‘w' vﬁ‘vup ,zﬁ;f;s
"’ ‘u‘l /{. et ‘?.‘l & ‘v&' S J{: S k! ."l o
1As : "A*AS*L: o‘;.*n AR > ,,-:.‘.}‘ ¢ vj-o ti } ;s {r f .'.“}
- voaan‘sﬁ--% s ] .b!.b’ *y}’-"a‘lp 08 e As‘l-
e Ve A,
3. )n’ \l 1 onuﬂd -"'Aca.,."'ﬁsinqlnis,«f** ¢ 0 1;&3} }-‘L},‘AAS Lol
e qs 0 Vi As AT I AR bt .,vn 03‘ ."'1o° o a's
To o T o hea .‘lz e ® e e
L
h)

TA V“‘A’g 'y /‘h b

-“i

L . oot !
- " o A l&‘fp v S: 0 %:&’ %“l'n jj V" e ?A’OL‘A}}/ Ve
‘!o“ Pl LS ) P u’/ “Asl e A 7/;;’1‘ I's .’-ﬁl ’;l [ ‘Ai ﬁAS

G G
2
3
-
¥
-
?
s






136 Brigande et al.

» - ‘
e :—_:—L\' ) a /»uv"‘ K54 o rra ® £ a £
:I ov ] PRRY o 1“"‘» L.‘S As'd. yal AP pe--e ‘!;&5' L,
¢ Qv b BER ] oo

b
o . L/ OLI’.""”{! .bﬁ}‘;n'd 4»”!’0 ‘o S o aﬂﬁl e 3";0 SS.»{
l’ AR e 4 “‘ad Lapr ¥ .

-ld. [y 1y ;1"" NS
a J 3 .l v ‘ v d 9— " :»!:»n
e A . PN B .hf‘ [n.

AR SR P

. .b’d 'Y 1: ‘-% fou d.«i f “1 - » )
S R V-
s l-;”-llz can ATy Lﬂ** cobe ua“l E-y :
A o g R, "‘6“,/‘ » aﬁ o a s“l A
lz&‘td. . ‘n":llj ﬂl AN - oy!rv !s . ‘1‘!;“



Electroporation-Mediated Gene Transfer to the Developing Mouse Inner Ear 137

. A'ld A »'143",4\( o MORN ;1“ U f‘ony!r iy .

r d ‘nﬁso n; AAS* vnq!‘l-;‘l* -4 /!NL'H 3 b,h“‘n . N
b‘-“'f CRR Y o .5.:.[. 4 AP
}: Vq}v‘"‘!"}g' o}’iy/‘los!‘m 47./313._.!33 }’s
% JTRT e EllS P R ’73

13. \l As‘* LA e .,ng . 7., Aﬁn,',a } K -4 3
44"1,\’? - ll:ol 8 A ‘/h.«l:’:sl: %.b%-
v A v 8 e gle ..€ .

'nd& I : 307 f e «Xoi; -’ﬁon" v ] L \-/j '3
o ﬂ“"" b - P 000 0P d: - d
¢ e, !ﬁ‘n ¥ sn s NS e P
.b‘l ?n ;y- ‘a ;1 0"/ | ) i Sc“f RCER J ‘pv : 'y JV;
i 7 s {, ln, ﬁm .1%} s ‘ad,/ g %! a' ~ 29 Asﬁ;m L2 Vo
1 - [ i 1}1 Vl "//}Su_-v./' ‘/‘ [ . ‘“ ?S}J -
a v y &t v a a
4 /.\b ‘3; - ;{ . 1.’17 m “"*37 .«i ,‘:AI 1"4;1‘& ‘a‘i_
% R e l A 30 A: ' V/-I 3 ﬁAS { A"110! 5
T .z,‘;g“c;./ a8 o Tge V7 IR s1 e -!y I
088 n " u - -"'. ‘% T de Vg v L‘L‘ -%va
!{ ol d ’ L-H-n + 9—
W‘ oy!ro !f]' :’Asﬁ‘%ﬁ/}’l.

o S ot
MA' ;m !" u .1,/ 7;‘ ;a n v . .,j Lt I‘
| 4 g' %; | 4 /ASﬁ (;1, V” ,}n‘\‘.—l s M‘l nd éi
-F QPO.C ‘w‘ 0 0 b w-l!} l > .b’a‘tf Ala.a
a rra b l v telt .‘;“ .

.L‘AA" qar l‘/oa“' ‘g V‘Al €9 :l l RR

o



138 Brigande et al.

A’u 4 "1 v ! l l A'ld 'ln" o t/v v b%n
»’b Aec et A "g ,zn, 2P .
3 “l {de ‘ov;‘l :f Pl ! d n‘ ”; ‘4 J

1 R R



Electroporation-Mediated Gene Transfer to the Developing Mouse Inner Ear

References
1. & nv.:f, e (2001)¢ AP 31\‘:
& y .Vo‘po 5 N St |
ﬁdﬂ Al Na&. Rev Neuroscd. 2,
76jl771
b’ o ) ' l A "t' 5 'A A
Vo b g @ ,i s A
1nt. J. Devl. Neusosu 8 1%], j(l ’n
3. yon ;kn, A, 2001) !
»/ ﬁ;f !»/ ﬁﬁ;;l‘l 5 J »' 2

S "g..ap..,l 523

It ﬁ[gev Biol. 45}13°3 .

4. 90 (I 45 0 s./ ( i R &3

a.fsg-\_../lyy ry q‘fon vql -
oA ’,,ml 0 .5 J. Neurophyu&ll

1\5 2! 117

]

v
a8

8
“*o . 0\‘133 v “’Jﬁu_
UL ¥ f"al‘l 1

139

.

Nro @ 7

,U' /LSI;A‘AML‘ ?&’ -

1

‘b‘.y,

(19@ T' 4 ¥ 4‘ 'y 1‘
‘A{ 7” ﬁyf 'd . ¥ 'dl rl
. 1.}# .s. J Expi Eool %0, 34V sfl
6. f - Ly oyt T" ,NL A 1%::;)
e AR ' "; 008
Lo v (‘A ?l‘sls = Ry
,q ylsssc -;d.zl 3 uw .s
N - & l S, "
L ; ' Bev E|o|!41 162 l 4.
v. & ° . (1973) ;\3, s b
\y 2L 0 5 -
: N.,‘ Dd Blol—\30 21* 2
0, 2006 vn - ./ 2k L A
J -)ro 8 Aizl y .{ ﬁn“\ vu Nawl REV
Neurosci.

Jév *l%



	Electroporation-Mediated Gene Transfer to the Developing Mouse Inner Ear
	John V. Brigande, Samuel P. Gubbels, David W. Woessner, Jonathan J. Jungwirth, and Catherine S. Bresee

