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Stimuldcia folikulov: dizajnovanie novej stratégie na zdklade réznych typov

glykozylovaného FSH

Follicular stimulation: designing new strategies based on differently glycosylated FSH type

V asistovane| reprodukcii by sa mali vysledky stimuldcie ovuldcie hodnotif
na zdklade pevne stanovenych klinickych cielov, akymi sU pocet pokracujicich
tehotnosti a pocet Zivo narodenych deti. To ale vyzaduje $tddiu s obrovskym
sUborom, ktory je ndroéné vytvorif v jednom vyskumnom centre. V sG&asnosti
pontkajd nano a microarray technolégie novy ndstroj na hodnotenie
$pecifickych biologickych a molekuldrnych vézieb, ku ktorym dochddza poéas
stimuldcie ovuldcie kombindciami réznych izoforiem FSH a mézu tak pomécf
vybraf najlepsi stimulaény protokol.

Preto sme iniciovali prospektivnu $tddiu, v ktorej boli pacientky v programe
IVF randomizované do 3 rezimov stimuldcie ovuldcie: rekombinantnym FSH,
derivétom humdnneho FSH, alebo kombindciou oboch - t.j. prvych 6 dni
humdnnym FSH a ndsledne az do ukonéenia cyklu rekombinantnym FSH.
Transkriptém kumuldrnych buniek sa ziskal u 64 pacientok. Po RNA extrakcii,
RTPCR a cDNA oznaéeni sa transkriptémy profilovali pomocou microarray
systému génovej expresie (Affymetrics HG.U133 plus2.0.) Udaje sa zosku-
pili a porovnali podla stimulaénych protokolov, pri¢om za signifikantnd sa
povazovala hodnota p<0,0001.

Analyza Udajov preukdzala, Ze expresia niektorych génov, ktoré sa podielaju
na S$pecifickych biologickych procesoch a molekuldrnych funkcidch, bola
pri porovnani jednotlivych stimulaénych protokolov rézna. Analyzovali sme
zoskupenie 579 regulaénych génov podielajicich sa na $pecifickych biolo-
gickych procesoch a molekuldrnych funkcidch Pri biologickych procesoch
sme zaznamenali, ze humdnny FSH aktfivoval proces bunkove| komunikdcie
signifikantne vyraznej$ie ako rekombinantny FSH. Protokol s kombindciou
oboch typov FSH ovplyvnil bunkovi motilitu a proteinovi syntézu v porovnani
s ostatnymi typmi protokolov signifikantne najvyraznejsie. Pri molekuldrnych
funkcidch sme zistili, ze kombindcia oboch typov FSH ovplyvnila cytoskeletdlne
a iné proteiny signifikantne vyraznej$ie ako samotny rekombinantny FSH.
Naopak, rekombinantny FSH mal signifikantne vyraznejsi vplyv na ligdzu a
ribozomdlne proteiny ako samotny humdnny FSH. V blizkej budicnosti, ak
sa ndm podari odstrénit pretrvdévajice technické poruchy vo vyhodnocovani
a vyriesif cenovy efektivitu technolégie, sa pri vyskumnych metédach v rdmci
IVF otvori priestor pre vyuzitie technolégii, ktoré majo v ndzve koncovky ,-om”
a ,-omika”. Najlepsie techniky pre asistovanit reprodukciu budd neinvazivne
postupy s vyuzitim tychto technolégii, ktoré budy uréené na kontrolu kvality
gamét a embryi.

Na zéklade nasich Udajov rézne glykozylované formy FSH maijd rézny vplyv
na aktivéciu genému kumuldrnych buniek po folikuldrnej stimulécii v rémci
IVF. Klinicky vyznam tychto zisteni je v sU&asnosti stéle nejasny, hoci profil akti-
vdcie po poutziti protokolu s kombinovanym typom FSH, ktory do uréitej miery
napodobriuje fyziologicky model, sa javi slubne a je hodny dalSieho vysku-
mu. Je potrebné identifikovaf najlepsiu kombindciu glykoforiem FSH, kinetiku
poddvania a ddvky horménov, aby sa IVF cyklus stal efektivnejsi.

Prehlésenie: tdto $tdia bola ¢iastoéne podporend nepodmienenym vyskum-
nym grantom od spolo&nosti IBSA, Svajciarsko.

In assisted reproductive technology the outcome should be evaluated based
on clinical endpoints such as ongoing pregnancy and live birth rates, which
requires a huge sample size that is difficult to collect at one investigational
centre. The nano and micro array technologies are now offering a new tool
to evaluate the effect of different FSH isoform mix on the response of specific
biological and molecular pathways during the ovarian stimulation and may
constitute a valuable approach to identify the best practice for ovarian stimula-
tion protocol.

For this we initiated a prospective study, patients undergoing an IVF program
were randomised for 3 ovarian stimulation regimens: recombinant FSH,
human-derived FSH or a sequential combination of both, namely the starting
6 days with human-derived FSH followed by recombinant FSH up to cycle
completion. Cumulus cells transcriptome was obtained from 64 patients.
Following RNA extraction, RTPCR and cDNA labelling the transcriptomes
were profiled using microarray gene expression system (Affymetrics HG.U133
plus2.0.) The data were clustered and compared according to stimulation
regimens. The p-value < 1.10-4 was assumed as significant.

The data analysis showed that several genes involved in specific biological
processes and molecular functions were differentially expressed from one
stimulation regimen to the other. We analyzed the clustering of 579 regulated
genes involved in specific biological processes and molecular functions. Among
biological processes, we noticed that human-derived FSH activated the cell
communication process significantly more than recombinant. The sequential
regimen influenced cell motility and protein synthesis significantly more than
either human-derived or recombinant alone regimens. Among molecular
functions we found that the sequential regimen influenced miscellaneous and
cytoskeletal proteins significantly more than recombinant alone whereas it was
significantly more active than human-derived alone on ligase and ribosomal
proteins. In the near future if we resolve the remaining technical troubleshooting
of interpretation, the cost effective of the technology (Economics) a real window
of application of omes and omics for investigation and diagnostics in ART will
be opened. The best techniques for ART will be non invasive omes and omics
tools destinated to control the quality of gametes and embryos.

Based on our data differently glycosylated FSH mix exert different effects
on the activation of the genome of cumulus cells following follicular hyper-
stimulation. The actual clinical meaning of these findings is still unclear, however,
the profile of activation exerted by the sequential regimen, which is to some extent
mimicking a physiologic pattern, appears promising. It is needed to identify
the best combination of FSH glycoform mix, the sequential kinetic administration
and doses of hormones to make IVF cycle more efficient.

Disclaimer: this study was partially supported by an unconditioned research
grant from IBSA, Switzerland.
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