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INDUCTION OF WRECKFISH (Polyprion americanus)
MATURATION USING GONADOTROPINS (FSH+LH)

lgnacio Giménez
RARA AVIS BIOTECS.L.
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HYPOTHALAMUS

Testes Ovaries

* Spermatogenesis * Vitellogenesis
* Spermiogenesis * Final maturation
» Steroidogenesis e Ovulation

» Steroidogenesis
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FULL INDUCTION OF REPRODUCTIVE CYCLES CAN BE DONE
WITH RECOMBINANT GONADOTROPINS
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Production of recFSH and recLH

Difficulties: * Dimers
* Highly glycosylated proteins

 Smallyields



rora QP avis Production of recFSH and recLH
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BLH

DIMERS

|

SINGLE-CHAIN MONOMERS

A
B-FSH subunit a-mature subunit
B-LH subunit o-mature subunit

cDNA

QU
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Synthesis of recFSH and rec LH

Detection (developed antibodies)

Purification

Concentration

Optimization of expression levels O O OO
Bioassay

CHO CELLS
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TELEOST recFSH AND recLH PRODUCED BY RARA AVIS

M.W.

* Sea bass (Dicentrarchus labrax)
e Sole (Solea senegalensis) e
* European eel (Anguilla anguilla) I;SH FSH 7X
* Grey mullet (Mugil cephalus)

LH' LH 7X

-Anti-alpha Dicentrarchus , Dil:1:1000
-Anti-Rabbit-HRP, Dil : 1:5000

M.W.:Molecular weigth marker.
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Relative plasma Fsh levels
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HOW TO USE GONADOTROPINS ?

—e— Bioassay

I

FSH
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Molés G. et al. 2011
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EVOLUTION OF PLASMATIC FSH AND LH ALONG THE OVARIAN CYCLE IN TELEOSTS

FSH LH

Previtellogenesis Earlyvtg Late vtg-Postvtg Mat-Ovul Atresia
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Chauvigné F. et al. Comp. Biochem. Physiol., Part A Mol. Integr. Physiol. 2016



«Wae  JRTA Half - life

Fsh (ng/ml)
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Recombinant Sole FSH and LH
Dose = 17 ug/kg (IM)

€ ux —e— Saline
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A Days postinjection
Injection

ELISA: Chauvigné F. et al. Comp. Biochem. Physiol., Part A Mol. Integr. Physiol. 2016
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GENERAL GONADOTROPIN ACTIVITIES

What do we expect after gonadotropin administration?

FEMALE

e Vitellogenesis
FSH  m—)
* /P Estradiol

| * Final maturation
LH * ‘I DHP (progestins)

MALE

Spermatogenesis (spermatogonia to spermatid)
FSH )
> ™ Androgens (11-KT, T)

| Spermiogenesis (spermatid to spermatozoa)
LH N DHP (progestins) and androgens (11KT)
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Measurement of 25 bigger oocyte diameters (um) /slide.

Control Group C

Mean 137,1 709,1

SD 11,5 55,5

Gimenez |. et al. First Iberian Congress of Aquaculture. Huelva, Spain. 2015
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GONADAL MATURATION WITH RECOMBINANT GONADOTROPINS (SEA BASS)




GONADAL MATURATION WITH RECOMBINANT GONADOTROPINS (SEA BASS)

DOSE: 10 pg/kg
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Toward developing recombinant
gonadotropin-based hormone therapies for
increasing fertility in the flatfish Senegalese

Published: March 22, 2017
sole
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Joan Cerda’*

Comparative Biochemistry and Physiology, Part A 225 (2018) 59-64

Contents lists available at ScienceDirect
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Seasonal-and dose-dependent effects of recombinant gonadotropins on
sperm production and quality in the flatfish Solea senegalensis

Francois Chauvigné™*, Wendy Gonzilez”, Sandra Ramos”, Carla Ducat”, Neil Duncan”,
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“Rara Avis Biotec, S. L., Valencia, Spain



INCREASING SPERM PRODUCTION WITH RECOMBINANT GONADOTROPINS

Spermatozoa (x 105)/ >
ejaculate

o

Spermatozoa (x 10%)/
kg
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Comparative Biochemistry and Physiology, Part A 225 (2018) 59-64



‘ _ IRTA Recombinant follicle-stimulating hormone induces vitellogenesis
rara avis and spermatogenesis in flathead grey mullet
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(AGROALIMENTARIES | (Mugil cephalus)
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and spermatogenesis in flathead grey mullet

Recombinant follicle-stimulating hormone induces vitellogenesis
rara avis
R DLOG

DOSE: 15 pg/kg

Sperm concentration (spzoa/ml)

11th INTERNATIONAL SYMPOSIUM ON
REPRODUCTIVE PHYSIOLOGY OF FISH.
Manaus 2018

(Mugil cephalus)

*SANDRA RAMOS?, FRANGOIS CHAUVIGNE2, WENDY
GONZALEZ!, HANNAH ROSENFELD?, JOAN CERDA?, IGNACIO
GIMENEZ?, NEIL J. DUNCAN?
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;"i} USE OF ASSISTED REPRODUCTIVE TECHNIQUES IN FISH
f,,;: SPECIES FACING EXTINCTION: THE EUROPEAN EEL
i (Anguilla anguilla) CASE.
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lgnacio Giménez?, Jose Luis Crespo Picazo?, Vicente

Marco?, Ana Ahuir?, Daniel Garcia Parraga?.
1Rara Avis Biotec
2Fundacion Oceanografic
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Contents lists available at ScienceDirect

THERIOGENOLOGY

Theriogenology

journal homepage: www.theriojournal.com

Using specific recombinant gonadotropins to induce spermatogenesis (!)cfmmk
and spermiation in the European eel (Anguilla anguilla)

D.S. Penaranda *', V. Gallego ', C. Rozenfeld °, ].G. Herranz-Jusdado °, L. Pérez °,
A. Gémez °, 1. Giménez ©, J.F. Asturiano
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VALENCIA

Plasmatic Estradiol (pg/ml)
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OCEANOGRAFIC Assisted reproductive techniques in the European eel

v v ENDOSCOPY

NN

.

VALENTCIA

Coeloscopy
=  Qvarian dynamics
= Biopsy

ﬂ Berlin, 24-28 May 2017, European Association of Zoo and Wildlife Veterinarians AVZ s | q QUA



OCEANOGRAFIC Assisted reproductive techniques in the European eel

v v ENDOSCOPY

NN

.

VALENTCIA

INITIAL FIRST MONTH

THIRD MONTH FORHT MONTH PRE-OVULATORY

ﬂ Berlin, 24-28 May 2017, European Association of Zoo and Wildlife Veterinarians AV( s | q QUA




FUNDACION
OCEANOGRAFIC

VALENCIA

rara‘ avis
BIOTEC

PREVITELLOGENIC OOCYTES

12/18 pg/kg

(recFSH)

DOSE

LATE VITELLOGENESIS
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VALENCIA

erminal vesicle migration
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OCEANOGRAFIC Assisted reproductive techniques in the European eel

W= ULTRASOUND

OCEANOGRAFIC Anguilla anguilla, 13 MI04 Tis06 12L-RS
126/09/16 17:47:26 ADM  260916-174256 i Abdomen
— —————e =
ﬁ- — — - — Fi 12.0 MH;
- Gi 56
E/A
Mapa C/0/0
D 40cm
VALENCIA e
1-FR 38 H;
AO 100 %
- XBeam Off
u
“
|
|
: e
b 4_
OCEANOGRAFIC Anguilla anguilla, 16 MI0OS Tis05 12L-RS
18/10/16 15:41:06 ADM  260916-172606 R Abdomen

B —————e g )

B
Frec. 12.0 MHz
Gn 56

EA 233
MapaC/0/0
D 4.0 cm
DR 87
~FR 38 Hz
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XBea m Off

THIRD MONTH -

OCEANOGRAFIC Anguilla anguilla, 22 MI04 Tis06 12LRS
108/11/16 16:05:30 ADM 250916 171414 e Abdomen
e e e -8
LE Frec. 12.0 MH;
Gn 56
EA 233
MapaC/0/0
D 40
DR 87
1-FR 38 H:
AO 100 %

Berlin, 24-28 May 2017, European Association of Zoo and Wildlife Veterinarians AVZ s | q QUA



Vitellogenesis
Spermatogenesis / spermiogenesis
™ Steroidogenesis (Estradiol 11-Ketotestosterone)

Spermatogenesis / spermiogenesis
™ 11-Ketotestosterone
Final oocyte maturation / ovulation

Vitellogenesis
Spermatogenesis /spermiogenesis
I Steroidogenesis (Estradiol / 11-Ketotestosterone)

Vitellogenesis

Final maturation / ovulation

Spermatogenesis /spermiogenesis

I Steroidogenesis (Estradiol / 11-Ketotestosterone)
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WRECKFISH 2015

3,000

2,500

Puesta de huevos por
stripping. Se fertilizan

2,000 con 2 ml de esperma
’ =—#=—(H] 7819 =—fll=(C]4B0B ==h—(C])3FF2 T mrdies

1,500

T " | 1
1,000 *—_/f/""!' L FEHTIH
0,500

¥ 2

) ¢
0,000 [[C}EEOA e e
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31/01/2016 20/02/2016 11/03/2016 31/03/2016 20/04/2016 10/05/2016 30/05/2016 19/06/2016 09/07/2016 29/07/2016

(H) 26C8: sdlo conseguimos hacer biopsia el 14/04/2016. Ovocitosinmaduros |

| (C)920A: No conseguimos hacer ninguna biopsia. Poro completamente cerrado. |

‘., Inicio tratamiento. Inyeccidn FSH+LH

Inicio tratamiento. Inyeccion suero salino (C)

A
: Final tratamiento. Inyeccion FSH+LH

Final tratamiento. Inyeccion suero salino (C)
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WRECKFISH 2017

Fish ___[sex | Weigh

9681
9931

9681

Oocyte diameter

9931
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Female 17,5 kg
é? 15 kg
7 ug/kg (recFSH) 11pg/kg
\ I
[ \ [ \
Week0 =) \\eek 6 ) \\eek 11
(3/5/2017)
0,240 + 0,022 0,198 + 0,002 0,204 + 0,008
8 ug/kg (recFSH)
A
[ \ :
Week 0 ) \\/eck 6 No results at biopsy

(3/5/2017)




EEEENR
[ |
EEEEEE = IGAFA .

EEEER
AQUARIUM
FINISTERRAE
LA CORUNA

WRECKFISH 2018

0040 Female 10,5 kg
9775 Male 10,5 kg
8521 Unknown 7 kg

8 -

;.

6 .
z 5 . DOSE: 12 pg/kg
%4 1 L ~8—0040
3 } 9775

- :

1- * T
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WRECKFISH 2018

o
~

=¢—=8521
=i—0040
=le=9775

FSH 24 pg/kg

T (ng/ml)

o
w

o
)

o
JEEY

o

0,18 -

0,16 -

014 - LH 10 pg/kg (single dose)

0,12 -

o
-

===8521

0,08 - - * No oocyte growth

0,06 * ¢Sperm production by 97757

11KT (ng/ml)

0,04 -

0,02 -

o
N
w
[0}
[(e}
@
&
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* No vitellogenesis

* Spermatogenesis?

* No steroidogenical action



EEEER
H |
s IGAFA .

AQUARIUM

FINISTERRAE
AAAAAAAA




(CPE, SPE)
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Specificity?

18 ug/kg



rara ‘ avis

BIOTELC

10 pg/kg
9 ug/kg
Elephant ®
Brody’s (1945) mouse-to- "
15 ug/kg 10001 elephant curve —
f W
power  100F” Sheep o% woman
avoilable, Dol
metabolic Goat
rate, ok Condor
W .
Hen, Cat, Rabbit
12 pg/kg | oL e ,.Ro,\ S ama
Son power « (mass)
Birdsg
_||:: Mous‘l I 1 1 1 1
ool 0l 10 10 00 1000 10*

—— body mass, kq —
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Solutions?

Dosejfcrease t0 ) TOO EXPENSIVE

compefisatenjnespecificity

Look for the specific sequences:

e Pituitary (mRNA)

* DNA

l

Express the specific gonadotropins
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Thanks for your attention



