Techniques in Reproductive Biology




Bioassay

Use of a known
biological response

Develop a dose
response curve

Access unknowns
Still extensively used
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Radioimmunoassay

+ Used to measure quantitatively
hormone concentrations in blood,
receptors in tissue, etc.

+ A competitive binding assay using
- Radio = radioactive label

- Immuno = specific antibody

- Assay = quantitative approach




REAGENTS:

Ab specific for hormone Y
(coating the filter)

Unknown sample with hormone @

Allow time to react
Wash away unbound substances

POSITIVE SAMPLE

high level of hormone

NEGATIVE SAMPLE

low level of hormone

Yy

REAGENTS: -

1231_labeled hormone ;ﬁ

Allow time to react
Wash away unbound
radiolabeled hormone
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PROCEDURE: measure radioactivity
In a gamma counter

RESULT: amount of radioactivity
is inversely proportional to the
concentration of hormone in the
sample,




CPM 1 CPM 2 MEAN
CPM
CPM 1 CPM2

14595 15187 14891
87 96 92
2919 2898 2909
2862 2868 2865
2750 2719 2735
2614 2672 2643
2352 2434 2393
2014 1980 1997
1414 1388 1401
935 869 902
585 511 523
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*1900 cpm = 28 pg/tube Log. (Series1)|
off:
*100 ul/tube
*Then
eConcentration in ml
*10 X 28 pg/tube
280 pg/ml
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Plasma Estradiol
(pg/ml)

Juvenile Alligators - 9 mo old

m Apopka
m Woodruff

Plasma Testosterone
(pg/ml)
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Guillette et al. (1994) Environ. Health Perspec. 102:680-688




Surgery

» Earliest technique
1) "Extirpation”
- Remove tissue
2) See what happens
3) Replacement
Still used extensively

Interpretation can be
difficult




X-Ray & Other Imaging

* Modern imaging
technology extensive
- X-ray; MRI; CAT scan
» Used for non- to
minimally invasive ‘view'
» Can provide extensive Laparoscopy of
information Tuatara ovary




X-ray of gravid
tuatara




MRI of an
Alligator egg

Hind limb

Water in allantois




Histology

Sections of tissues cut
at micrometer
thickness or smaller

Provides view of tissue

at cel
subce
Initia
other

ular or
lular level

process of many
processes




SEM/TEM

* Electron microscopy allows sub
cellular view of cells

* Powerful tools for anatomy and

physiology
»+ SEM: tissue dried - coated with gold
+ TEM: tissue fixed - cut at <1 um
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SEM of uterine surface with
Egg shell fibers extruding




Histochemistry

+ Used to examine
specific enzymatic
reactions of cells ®
- Can be used to -

identify pathological _ & |
tissues «® S

- Or live and dead

Tissue eBull sperm
elive - green
edead - red
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Immunocytochemistry

» Used to identify location of protein in
a cell/tissue

» Use of a specific antibody and
targeted enzyme reaction




Immunocytochemistry

Product

Enzyme + Avidin —>1

()
Secondary antibody + Biotin—»*

Primary antibody
Tissue

Relaxin -Corpus luteum
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I n S | T LI AbdB Hoxa genes define a reproductive axis

Hybridization L

- Used to localize
specific mRNA in
tissue or cell

» Targeted probe

complementary
to the mRNA




Gene expression pattern during genital tubercle development

Urethral plate epithelium




Electrophoresis

» Use molecular weight &/or charge to
separate chemicals

- proteins or RNA or DNA commonly
isolated using electrophoresis

- 1 or 2 dimensions
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Western blots

* Protein from electrophoretic gel
transferred to membrane

» 'Stained’ with a specific antibody

- ICC on gel blot

» Identifies a specific band associated
with a specific protein
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RNA/Northern Blot

» Electrophoresis of RNA

* Transfer to membrane and probe
with complementary radioactive

cDNA
+ Expose X-ray film/plate
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JF Couse and KS Korach (1999) Endocrine Reviews. 20:358-417.

JF Couse et al. (1997) Endocrinology. 138:4613-4621.
Couse, 1999




DNA Sequencing

+++++++++
9876543210123456789

TAT TAT
T T T
T T
T™T TCT ™I
"T'T T raw sequences
T TCT m oibinding sites
T T
T T
T ™T
T T
T™T T
T

VoW ER

T
T
T
T
T
T
T
T
T

The height o1 each
stack of letters Is the
information content
(sequence
conservation)

in bits per base

letter helghts are
proportional to
\ ifrequency:
8M2= 67% A
2M12=17% G

112= 8% C
2= 8%T

Error bar

{or entire 7 di
stack of letters #ro coordin te Minor Groove Faces Protein

for alignment Mz )or Groove Faces Protein




Phylogeny of ER

S. acanthias 4 )
A. japonica

M. undulatus
T. rubripes B
C. auratus
O. niloticus
M. undulatus vy
S. aurata
T. rubripes y

S. scrofa

B. taurus

H. sapiens Mammals

M. musculus

R. norvegicus

G. gallus

C. japonica Birds &
S. vulgaris Reptiles

» A. mississippiensis

I. punctatus
S. salar
T. rubripes
O. latipes
O. aureus
O. niloticus
M. undulatus
| P. major
S.aurata
X. laevis
0.1 R. norvegicus
b M. musculus
EAASS S. scrofa
. H. sapiens
Supporl: A. carolinensis
Il 095 -1.0 C. uniparens
T. scripta Birds &

= 0.8 - 0.95 T. guttata '
— 05-08 C. japonica Reptiles
G. gallus

C. crocodilus
A. mississippiensis _| * |

Katsu, et al., Gen. Comp. Endo. (2003)

Mammals
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Transfected Cell Line

* Develop a test ‘organism’

» Insert a receptor-gene construct if
interest for testing

- Human ER or AR with reporter gene
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Receptor expression plasmid

- BERE | FIreny Luclerase CDUDNA |
N | gL | Trahscriptiol “Reporter plasmid

Translationl

\ O \ ‘eporter protein /




In vitro Gene Expression with aERa
CHO-K1 cells transfected with aERa

. Estradioll7¢g

Fold Induction

E3

E2 T P4 E1

0.0 nM 0.01 nM 0.1 nM 10 nM 100 nM

Katsu et al. unpubl data




Yeast Estrogen Screen (YES) Assay

Miller Units - f-galactosidase activity

30
= E

25 pEs
20 o,p'-DDT
+ OP

0.001 001 01 1 10 100 1000 10000
concentration (nM)

Arnold et al., 1996, Environ. Health Perspec.




Sequence to 3 POLYMERASE CHAIN
amplify ' ' REACTION - PCR

= I 2
3 )

l Heat to separate

Cool,add primers

5 M 0o 3
IZI5.
3'E5m_ 5'

l Add Tag polymerase

5 [T e— 3’

3 5
' ’
RO RN RN :
3 5

Heat to separate
Cool,add primers

5 m I= ﬂ
3'm5'

5 EEMEP}
3'Em5'

l Add Tag polymerase

From these, get
amplifications
of the specific
target sequence

Repeat cycles

PCR

Use of natural DNA/RNA
mechanisms

For transcription to occur, the
double-stranded DNA molecule
must separate into individual
strands.

The RNA polymerase complex actually
moves from its iniial site near the TATA
box along the DNA during transcription




Quantitative Real Time PCR

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Cycle




I Apopka mmm Woodruff
p=0.121 p=0.002

N Woodruff

p=0.008

B

Relative Expression
Relative Expression

Sham/ 1X 5X Sham/ 1X 5X
Vehicle FSH FSH Vehicle FSH  FSH

Sham/ 1X 5X Sham/ 1X 5X

Vehicle FSH FSH Vehicle FSH  FSH

Moore et al. unpubl. data



DNA microarray making

Microscope glass slides
coated with polylysine

+
6116 Yeast ORFs
amplified by PCR
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Spotting (deposit)

Microarray

Hybridisation
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Scanning (lecture)
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Stéphane Le Crom EXE 2003
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Transgenic Animals

Targeted Gene Mutation

Clored - _

'-.‘ -'_. [
Embryonic -——e—:
stam cells :

Injectionof - -
BMDAYONIC Stem
cells into normal
mousa blastocyst

Implantationto
surrogata
noemal mouse

!- _"“-‘\‘?

T

Normal mouse

Chlmorh“ CZ‘ ;
Fy hybrid

25-15% of progeny
carry mutatad gane

Randomly Inserted Gene

N DNA
mncrnln]eauon

Zygote

P Implantationto
/. surrogete
normal mouse

10-20% of pups
carry naw gene




Shh-/- mice lack external genitalia

Wild type Shh-/-

Dr. Marty Cohn



Gain of Function:
Knock in SRY

XX mouse transgenic for Sry is male

~-— S}'y

-« Control

gene

Transfected female pronuclei with 14kb region from Y chromosome

Dr. Marty Cohn







