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Animal Biotechnology

Medicine
Biology
2 S
O E Research lnfrastrm‘lm"e
RESEARCHMODULE =

THREE MAJOR PROJECTS
1. Preantral follicle . -
2.'Tetraploid embryo .
3. EG cells/ spermatogomal btem cells

Contribution to.. '

Applying LS cell tcchnolog,_v to animal
reproduction for future
biotechnology

B




PREANTRAL FOLLICLE CULTURD

Laboratory of Embryology and GGamete Bmtechnology\
(Supervised by Dr. Jeong Mook: le) LW

TN

Seung Tae Lee, Moon Hwan Choi.
Seung Pyo Gong, Gil A Kim .
Other graduate students

Launched from ~November 2004

Laberatory of Regeneraﬁiqu&:dicine and Pharmacobiology
(Supervised by Dr. Jeffrey Hubbell)
Jong Eun IThm

Other research memberé -( P ﬂ.

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE
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Provision of Novel Blomaterl.lls
1) Hydrogel™ .\ \ ¢

% AN

- 2)Drug (lelwery system 3.5‘:;;\\}\’ \’ L

Development of innovative culture .
System for preantral folhcles PR
1)Primordial NS
2)Primary
3)Secondary (early or late stage)

. ,\

Development of medical biotechnology

Ty L LI - Potential Merit of Research

Establishment of preantral follicle mampulatlon system

can greatly promote the development of mc(hull |
bmtechnology SN

1. Reproductive medlcme
2.Regenerative medicine
3.Cell and tissue therapy
4.Drug screening and discovery
9. Human genetics and bioinformatics

B




Y - LTELIE» General Experimental Scheme

f Follicle culture -
| |
: S

Antral (dominant) follicle

Basement
memarana

Granulosa
Thoca tnterna
Thecs Extecns

Follicle
growth

Tumea
Albuginea

Ovulating
follicle

Surface (germinal)
apithelium

Developing
antral

{rerviary)
follicle

y. Corpus
Luteum

Secondary
follicle

— Corpus
. Albicans

Primary ‘\‘l\. - 1P

|
E Oocyte

Matumtion follicle R
: Collection
, . Primardia
LIEIp Results ;

% Three types of preantral follicles were collectod fmm the
. ovaries of sexually-immature F1 (C.)7BL/DBA) mice.

<
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.
‘ : B R i S
Primary - Early Secondary Late Secondary
P Lee et al. Fertil Steril (submitted) ] -




Y UTITTEID Results

Mechanical vs. Enzymatic Method |
Retrieval method influenced the morphology of
| preantral follicles.' NN

‘ Mechanical . > |
»L.ee et al. Fertil Steril (submitted) i) T

T LI Results i

| Regardless of retrieval methods, preantral folllclee
| were retrieved singly or in groups. e
\ L

Singly In groups !
|
P Lee et al. Fertil Steril (submitted) @




TIEp Results

When the retrieved follicles were cultured in
vitro, a step-by-step growth was detected.
| 1. Follicular (intact) stage -

2. Diffuse stage .
3. Pseudoantral stage
| 4. Degenerative stage

N S A — G
Follicular (intact) Diffuse Pseudoantral Degencrative
P Lee et al. Fertil Steril (submitted) @ ' o f
N I Results

Oocyte that was ready for
final maturation was
released from the follicle . |
developedtothe !
pseudoantral stage.
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P Lee et al. Fertil Steril (submitted) ) )



RESULT I:. N

Both the developmental stage of preantral follicle |
and retrieval method s1gmhcantly influenced in
vitro-growth of the follicle.

|
|
i
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Y AL EIp Results

Retrieval method significantly aﬂ'ected
. morphology of mature oocytes derlved from in
| vitro-cultured preantral folhcles.

<

Control Mechamcal Enzymatic
; (ill vivo “lﬂ.tlll'e(l) Decereased in size Decreased in size

Reduced zona thickness

P'Lee et al. Fertil Steril (submitted) B A




RESULT 2:

- Both the developmental stage of preantral follicle
. and retrieval method affected maturation of
- oocytes retrieved from in vitro-cultured preantral |

|
i

follicle. ?
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- Blastocyst formation'f N
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e o U UTEIp Tetraploid -

Aggregation of dipoid cells having innate or acqnired pllli'ipotcncy |
with tetraploid embryos yields great udvanta,f,es in du clopmg
novel bmtechnology in terms of O o

1) Technical feasibility . -
2) Good embryo dcvelopm(‘nt
3) Excellent model w o ]

e

Fusion el aggregation
= Tetraploid pmdm-tmn (4-8-cell stage)

ET > Clone live offspring
+

o - Culture > ES cell

Morula Blastocyst ) @
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R CTEHTIEp Tetraploid

FISRT ATTEMPT:
We employed diploid cells having innate
pluripotency (ES cells) as the donor cell.

|
1
{
+

PR
pp—
<’ '
P -

Evaluated whether tetraploid embryos
aggregated with ES cells could develop |
into normal live offsprings or transform
| into ES cells?

B 1]

‘B TTEp Ongoing Rescarch

P N
R NN |
N ‘ |
No {

NIRRT
Culture i
El14 ES cell-derived clone mice Tetraploid-E14 blastcysts derived ES cells ;

e v iy s o S

Rody length Scm
Tail length 6.5cm
Body weight 14g

Passage 10

(3 live youngs from 13 transfer) : (2 ES cell lines from § platings)

P Cho et al. Keystone symposium (2003) @




2P Three clone live oﬂsprmn' from3 |
pregnancies -7

| TERI is now 2-years-old.

e

(Atbirth)

; Body length Sem
Tail length 6.5cm
Body weight 14g

1) T

Six ES Cell lines derived from
El4-aggregated tetraploid
cmbryos
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| AP Anti-SSEA-1  Anti-SSEA-3 Anti-SSEA-4 Oct-4

»Cho et al. Keystone symposium (2003) @




(B L LI Tetraploid

Microsatellite DNA Analysis

DIOMito3d DISMit060 D14 MiteU8Z -

EdEs Lo Fo 2
Surrogate —<- - i Fooal oo o F L

Clone . . F SR, S e :

. SNUES-tetl 7, i

| SNUES-tet:2— ' Fa B F

| | DI4Mit096 =~ 'DOSMito206  DIIMit2242

; Surrogate &

t s

| Clone - : ’1 .

’ SNUES-tetl = S

P Cho et al. Keystone symposium (2003) @ IIIIIIIIIII ”——]
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GIFTS FROM THE BIRDS FOR
BIORDACT()R PRODUCTION

ucto .slmple egg composition
an protein

Lo \Iuss prmluctlon of speclﬁc protv
+ Being able to prodnce germline ¢l
- llandy, appropriate size
&+ Short gencratmn, hlghh rcpr(

4+ (xerm-h,‘ne chimeric birds

¢ Transgenic birds

4+ Model development

+ Bioreactor for pharmaceutical usage
4+ Conscrnn g endangered birds

R - dTTEI Ongoing Research
Production of Germline Chimeras
| Derlved from EG cells RS

’ Recnjnult (W.L) Doner (()g()l) 4!% )

l PGCs m)!atmn from-¢ mhnmm
gmnmh nt '5 Sdays (stage 253)

Incubation of 33 hrs ( stage 14)

TN L
Microinjection® . sFicoll treatment or MACS
| ape———— . e Cultiire for designated periods

P : ? oTransfection

; ; Germline chimera )
! i W.L with Ogol sperin ar cgg :

| l H derived from dmmrn!’(w(» i 0

| 3 0 ——--

i whdis ) f; », %

] »? Progeny test

| . (mating with Ogol)




x - LEZEw» Ongoing Research

EG cells can be derived by
subcultm'e of PGCs

v
A .
-+ Embryonic gonad (stage 28 to 29: 5-6 days)

- 1 jy*l §
Immediately On day ¢ of At the end of After the third
after collection culture - primary culture passage
>
(Park and Han, Mol Reprod Der 2000) - ] T
Y B LTI Ongoing Research

A) VVIutc Leghorn produced by transfcr of PGCS
. (B) Hatched progenies B RN

\(Park et al., Mol Reprod Dev 2003) i 9] ]




Characterization Qf \
Chicken EG Cell

= Jung et al.,, Stem Cell (in press)
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I’Ab inntn-bh[u\-l \nti-ShEA-J Anti-SSEA~
>

Anti-EMA-1

Lectin-DBA

"Tectin-STA

B

Anti-integrin ¢6 Anti-integrin 1
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Actual route for insertion of a transgene

LITTEIp Ongoing Research

SPERMATOGONIUM;

Alternative Source of Chicken ES Cells

New route for insertion

Embryonic

Embryonic
stem cell/

stem cel/

unditferentiated
Spermatogonia

Primondial
germ cell

A7\

o000
. undiffercitiated

Spermarogonia

Culture and-

.. transfection .

2

!‘nmmdml
E_(.rm cell

Gonocyte / .

i

K
.

of a transgene

Lygote

Qocytes

@ Sperm
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13 days after culture l’l '

CTEI» Ongoing Research
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Bioinformatics
(6 persons)

- MS coursework: 3
-. Researher: 3

Animal Molecular Genetics
(20 persons)

- Post-Doc: 1

- PhD) coursework: 10

-. MS coursework: 9

AVICORE Biotech Institute
(9 persons) o
-. Director: 1

-. Senior Rescarcher: 2 (PhD) -
- Researcher: 3 (MS)

-. Res Associate: 3 (B.Sc)

TTOTICIR Lab. Member

Embryology and Gamete
Biotechnology (17 persons)

- Eun J. Lee, PhD (post-doc)

-~ Yong 8. Lee, MS (PhD candidate)

-. Jong E. Thm (PhD candidate)

- Tae M. Kim (PhD candidate)

-. Sang H. Park, MS (PhD candidate)
- Sung T. Lee (PhD candidate)

- Mi Y. Cho (Phl) coursework)

- Ji Y. Lee (MS coursework)

. ..Moon W. Lec (PhD coursework)

- Mi Jang (PhD coursework) ;
- Jae . Lee (MS coursework) !
-. Hee W. Seo (MS coursework)

S Sung P. Gong (PhD coursework)

-. Jung K. Chei (PhD coursework)
- Kil A Kim (PhD coursework)

- Seo J. Oh (MS coursework)

- Se Y. Oh, DVM (Res Assistant)
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