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Two roads to transgenic mice. Both begin with removal of eggs from mice. Microinjection
is limited by injection rate: one person can do 200 eggs per day. Spadajora’s method is limited by
implantation rate: .one person can perform 20 per day.

TRADITIONAL
MICROINJECTION

SPADAFORA’S
INVITRO FERTILIZATION

Breed the miceto produce e Treat mice so they will-ovulate W«
fertilized eggs about 20 eggs.each

Removem
sperm and ‘
\ mix with DNA :

i Remove the gggs *
‘_____l : 1____,_ M&x e gs ‘with sperm plus
for510 & hours
: 7 N O
i. R
é“}wfm, */“ ) F iﬂ—z
: A s Overnight, fertitized eggs
With super-fine needle, inject Surgically implant the gggs into g will divide %
DNA into-nucleus of egg the-surrogate mothers s R ~
} i @ ‘ L@ ™ i
\uﬁv/ «Q,,/ .

19 1020 days' gestation, 21 days until weaning the pups, then test pups for DNA ;

Yiald: PR Yield:

From-200 injected eggs:-8 1o 9 implanied From 20 implanted females, 120 to 160 pups (due

females, which will produce about 50 pups. At to higher egg survival). With 30% efficiency, 40 to
20% efficiency,-about 10 transgenic mice. 50 transgenic.mice.

Skills Limilation: Skills Limitation:

Microinjection fechnigue can take many months implantation of embryos.

to master, P

Expanse Expense:

Requ&res about $40,000 worth of special No special equapmen{ required.

equipment.
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3. Barinaga, M. (1989) Gene-transfer .method féils

test. Science 246 (4929):446.

Life is but an endless series of experiments.
- Gandhi -
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msmmﬂm%@mﬂmﬂamm
Lﬁﬁﬁ%@ﬁ Tamoxifen b Oestradiol

(Inhibition of Smooth Muscle Contractién by Tamoxifen and Oestradiol)

auTT AT

UNAAGD

safdlgnosadmbalnsien 9o tamoxiten Ssldmuathamanaeiumasnmilsans Sl ing
LAY oestradiol ﬁwa&é’aas}‘mLiauwﬁmamﬁm@“maoﬂ%mﬁaSammmmﬁummi 3 one Wun néwidle
tasiia caecae UWRLNMAHAMNEIIEELN  10IMLAY e wazglefily 2amyrnmeids anms
nseéiulay acetylcholine lu organ bath mumﬁmﬂmmamuuﬁ&mmamisﬂ‘zja’;mymemmaoaﬁlmzﬁm
wasloendn@ il receptor dmSudalnsian wiailulSwmionn wamatudanisifiodians tamoxifen
iz - oestradiol figEIaNWwNamaln 3 wiiuanmadlddueas  Shmarnawsosasssgasliiiu receptor
nduialnsian Wi ImsWasuntasnsa®s  mRNA waslisan msueasniaaiBuua
syuazinavasanystflonsaliimauansinarsmsioaadli e ena na i ufiveasaseaimad
nEsRe

Abstract

The anticestrogen tamoxifen, widely used ‘in the treatment of breast cancer, “and - oestradil
rapidly inhibited. contraction 'of 3 gastrointestinal’ smooth 'muscles- taenia caecae and ileum longitudinal
from maie ‘guinea pigs and duodenum from female rats, induced by acetylcholine in the organ bath. These
smooth -muscles are’ not normally - considered 1o possess significant amounts of ‘oestrogen receptors.
Inhibition -was too ropid . in onset («+3 min) to invoive binding ‘10 oestrogen receptor followed by changes
in. RNA transcription: and protein Synthesis. ‘Rapid and complete recovery from ‘oestradiol  inhibition and
generally good recovery,after a certain time, from-tamoxifen inhibition “indicated that the effect was not
due to cytotoxicity.

1Y
a\izéﬁméﬁ U3 (breast cancer) iiuanne Lﬁaamn‘mmaﬁuamﬁmﬂﬁz%um‘m%@mm
ANGTTRIRTRC RS na;wlm%@ VAL TREN UNFTBIFBNIIUNTDINEN  (mouse) LAY

<

ﬁ@s'm@mﬁmzzﬁ@ Foh Balnaan 1w B¢ (Gardner, 1947) LarMIasYsadianiiie

aaslandisnuidusdams T95BNTanNLSY 90Nl uNYIAU (Lippman et al 1976) 590
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A A v A A A | \
indaufiihgiandsauazinadansisims
a5 mRNA wadlsduiisniiudamautasgas

galaarunsalugu 1 (Jensen et al, 1974)

OESTROGEN TARGET CELL

Cytoplasm

ep—— p _. g

Receptor

Transcription  «ef—

4 7 D ¢
?1]“ 1 "lﬂﬂ:ﬁllﬂiullﬂﬂ\iﬂﬁvlﬂizﬂulcﬂﬁﬁ‘llﬂ\'lﬂ'li
5 Y
yanuvessainsivluaadhming €, =17
- B-oestradiol (910 Jensen et al, 1974)

&z H A, ] Aa i So

luilagiunimsldasndgnadady
Aelnglan (anticestrogen) 111 tamoxifen (58
" #13un Novaldex, WAGlAHLSEN ICI Pharma-
ceuticals, #annw) WamaFnmlaaaziSlu
Gnslaadanasninaliudeddlngauiy
U receptor ¥aviiu vinliiddlnauraulils
(Nicholson & Griffiths, 1980) MSRGYYUTAR
srhrasuaglufigaazeely  adhalafios
\syAnSnmeas  tamoxifen WBNAINALAILDE
o a A 14 v (2 a
Sumasivdolaifl receptor dmFudalnaiau

'Y -1 v ' A v A A4 )
1uﬂauLuaaaﬂLLa3 %’]Qﬁ;_JﬂQQElauYILﬂEI’J?JEN
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Anudidradilaifuansrunudaluams i
Patterson et al (1982) 1aﬂ?ﬁwa‘i’mmﬂ’ﬂ%mu
ALEEANN 40 Al WU tamoxifen FENFD
o < % [V \ AA
SnwlsansiSdwduneasthundund  re-
ceptor dwSudalnganldiinsdanay 47
o o oW A (Al v
LLazmmmﬁmmﬁnqwmm‘lm‘l@.ﬁaaaa
o Auflulyléh  tamoxifen W1RzdnaEIWAD
M9 (pathway) Bwf lalinenfumasanéi
receptor AwSuddlngian
*Martin (1981) TEUNHAYNVBIARAT?
rat) 711651 tamoxifen @éauuamamcﬁq (flac-
) A v -1 & , A
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moxifen §ias7 Lipton et al (1984) lHdANWING
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A A : A 1%
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| ? o A v A
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M v a | € . % A A
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1. ﬂfémtfm Taenia caecae %mmﬂﬁw

fYLM (guinea pig) Lwﬂéﬁﬂi%%%ﬁﬁ%%aﬁ tae-

nia caecas HYWIALI 5-7 NN, AN 3-4
VN
2, nAamNEYRIB ALY fleum

longitudinal muscle) 1Fsnamnmuesinwe
Ui deaudInIeIBIRENTaLvIR NN
{cascum) 10-20 F3l.  AANMNITUNILESeNSe
muaMNEMaeaanuLEaNM%  mucosa
ad danyaalEdefuLHuIIngaiy
2 e K 'Y
uuttn 9 Dduaunii 4-5 98 81 20-30
NN, WAIONEINYBIN AN IADNEIAANANAN
ALEFORER {circular muscle) LLaY mucosa
3. qladila (Duodenum) ldanmnmyan
o g 3 e @ A 3 2
rat) Wug Wistar weflanlodan 2uudn

daruduglafitiy e 15-20 T S

z

289 mucosa panlaalfudssaussamneidn
n wdndealdladamuan 2% mucosa

pananaSIntaLnie

: X 'y Xy

wnuauIungNHalilu  organ  bath

A e
(@33 12 88) T Krebs solution W&le
Fanaallila - Statham UC3-L5 strain guage
Watufinmanadiuuy  isometric laadin5aa
TuAnuaaadunsv  uagsl  microprocessor
ARUAILANMITAN (rinse) UATLAN medium 4
14 bath GB9AAIUATWIMTNATIVBINE-
& A Py : g, ¢
Walnefounneindy  tension Suilasisug

YBINMSNAG (@ﬁmaxﬁmmh Lipton et al,

1984)
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Reagents & Medium

Tamoxifen (ICl) 118¢ oestradiol (sigma)
azadiag  ethanol MReVINENTWlY  bath
MusEeunEasns

Krebs solution (modified) Usgnauée
(derlurufuduenuduininagdv
mmol/l) : NaCl (120.5), NaHCO, (24.9), KCI
(4.7), CaCl, (1.3), KH,PO, (1.2), D-glucose (5.6)
Tnaemmenia os% 0, - 5% CO, AADANE
uazt5uldi pH iflw 7.4 §b bicarbonate-CO,
buffer system uagliidaninnitlszanm 35°C

Acetylcholine (Sandoz) azamﬁwﬂﬂﬁ
fenalfindinly  bath whiy 5.5x10° moli
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