Why are commercial oocyte-secreted factors
not helpful in IVE/IVM?
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Oocyte-Secreted Factors GDF9 & BMP15 Regulate Granulosa Cells
and Oocyte Developmental Competence
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GDF9 and BMP15 as TGF-p family members
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* TGF- family mature regions normally form covalent dimers

« GDF9 & BMP15 lack 4t" Cys of the 7 conserved Cys usually found in the mature region,
hence they form non-covalent dimers

N0



Available online at www.sciencedirect.com

-

“=.” ScienceDirect DEVELORMENTAL

Developmental Bology 296 (2006) 514- 321
www,elee viercomtocae/vdbio

Oocyte-secreted factors enhance oocyte developmental competence
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“Native” oocyte-secreted factors improve oocyte quality/
embryo/fetal development
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Fetal yield improvement in a mouse model

Sudiman J. et al (2014)
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Commercial forms of GDF9 and/or BMP15
do not improve oocyte quality
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fable 3 Effect of grmded doses of recombinant GDF9 during IVM on subseguent embryo development

Treamment GDF9 Number of Cleavage® Blastocyst Hatching hlastacyst % GDF9

{ng'ml) ooCyies on day 6" onday 6
or
Control (0 152 820433 81.7+4 4 626486
GoR s s G52 TIGRS  GLASKD Wi  BMPIS
GDFY 1) 11§ 74,849 6 826478 30,1476 .
GDFY 200 147 §6.144.7 825483 613471 mature region
dimer

Table 4 Effect of graded doses of BMP15 during IVM on subsequent embryo development

(R&D Systems)
Treatment BMPIS Number of Cleavage® Blastocyst Hatching blastocyst

(ng/ml) oocyles on day 6" on day 6°
Control 0 241 66.6:8.6 64.8£8.0 443482
BMPIS 50 193 77.7x4.7 564£8.8 36.5+£9.5
BMPIS 100 200 75.8+8.5 65.1£7.9 45.0£9.1
BMPI15 200 187 76.3£7.1 63.4=8.1 43.1+8.8

Murine: Sudiman J. et al (2014) J. Assist. Reprod. Gen. 31:295-306



Pro-mature BMP1S5 improves oocyte quality
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Control i S (R&D Systems)
GDF9 mature 89 362
BMP15 mature 92 50b-c
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Bovine: Sudiman J. et al (2014) PLoS One 9(7):e103563



Human GDF9 is naturally latent (needs activation)

3!-!-Thymidino Incorporation (cpm)

Luciferase response (fold change)
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Bioactivity of chimeric forms of hGDF9

-~ mGDFY9
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Murine granulosa ./
cells ’

GDF9 (ng/mL)

Li JJ et al (2015) Mol. Endocr.

Relative expression

GDF9 chimera mutated AA residues
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Chimeric forms of hGDF9 that improve IVM

GDF9 chimera mutated AA residues
M1 G391R
Porcine cumulus oocyte M2 S325R, G391R, S412P, K450R
complexes M3 S325R, G391R, S412P
M4 S325R, G391R, S412P, A422G, K450R
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Li JJ et al (2015) Mol. Endocr.



Modelling of chimeric forms of hGDF9

hGDF9, bowtic region  hGDF9, type Il

hGDF9 mature region/receptor

mature part, :
compiex

> Ser412Pro mutation may decrease the affinity
of the GDF9 mature region for the pro-region

strait jacket

pro/mature complex of hGDF9 > Gly391Arg may increase hGDF9 receptor

binding affinity
Li JJ et al (2015) Mol. Endocr.



Summary

We have found the following purified human proteins to be active in stimulating
developmental competence:

e BMPI15 in a bovine model.

Sudiman J. et al (2014)

Ser325Arg

* GDF9 M3 mutant, in a low competence porcine model. "‘V? Gly391Arg
Ser412Pro

88

LiJJ. et al (2015)

* GDF9 + BMPI15, in a low competence porcine model

Sugimura S et al (2015)




Conclusion

Concerning developmental competence

Depending on particular
IVM model and form of OSF

BMP15 GDF9

Not active | ) ‘ % Commercial forms
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