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MaTepuayioM, YKa3biBacT Ha BO3MOXHbBINM aKTUBHBIIA TPaHC-
nopT Win naccuBHyio nudodysuio atux MPHK 13 oouunra
B OKpYyXapIIne coMaTh4ecKre KiaeTKu. OTHAKO HeIb3s
HMCKJTIOYNTH BO3MOXKHYIO TPAHCKPUITIIHIO 3TUX TEHOB B KIIET-
Kax KyMyJl0Cca U TPaHCIIOPT CUHTe3UpoBaHHbIX MPHK
B HaIlpaBJIEHUU OT COMAaTUYECKUX KIETOK K OOLUTY. XOTS
YPOBEHb 3TUX TPAHCKPUIITOB B KYMYJIIOCE, HECOMHEHHO,

Ha MOPSIIKU HUXE, YEM B OOLIUTE, UX MPUCYTCTBUE MOXKET
OBITH CJIEICTBMEM UHTEHCUBHOTO OOLIUTO-COMATUYECKOTO
0OMeHa He TOJIbKO CUTHAJIbHBIMU MoJieKyJ1aMu, Ho u MPHK.
HccnenoBanue takoro ooMeHa MPHK mo3BoauT kak yiayd-
IIUTH Hallle TOHUMAaHWe TPoIlecca CO3PEBAHUS OOIUTA,
TaK ¥ OOHApPYXWUTh HOBbIE HEMHBA3UBHBIE MTPETUKTOPBI
KOMIIETEHTHOCTHU OOIIUTA.

CITUCOK JIMTEPATYPHI

1. bBabenuyk U. A., [lonomapuyes H. B., Taansmosa B. A., Cmonvsnunosa A. P., Tamuwesa 10. A., Caromunckas H. A. Ky3b-
munoix H A., T'epxynoe . A., Enyxaweuru H. H., Kaayeuna A. C. 2025. O1ieHKa 3KCIIPECCUH TeHOB PETYISITOPOB CO-
3peBaHUsI OOLMTOB B KYMYJIIOCHBIX KJIETKAX Y MAlIMEHTOK C IIOBTOPHBIM Heyla4yaMy MMILIAHTALUU B aHaMHe3e. Dd-
dbextuBHas papmakorepanus. T. 21. Ne 45, C. 34. (Babenchuk 1. A., Ponomartsev N. V., Gallyamova V. A., Smolyanino-
va A. R., Tatishcheva Yu.A., Slominskaya N. A., Kuzminykh N. A., Gerculov D. A., Yenukashvili N. I., Kalugina A. S. 2025.
Evaluation of the Expression of Genes Regulating Oocyte Maturation in Cumulus Cells in Patients with a History of
Repeated Implantation Failures. Effective pharmacotherapy. V. 21. No. 45. P. 34.)

https://doi.org/10.33978,/2307-3586-2025-21-45-34-39

2. [Tabapaesa B. B., Kanryeuna A. C. 2015. Bo3MOXHOCTH UCITOJIb30BAHUS CEJICKTUBHOIO IIEpEHOCA OTHOTO AMOpPHOHA
B IIporpamMMmax JOHOPCTBa 0oLMTOB. 2KypHai akyliepcTBa U xkeHckux 6onesHeit. T. 64. Ne 1. C. 15. (Gabaraeva V. V.,
Kalugina A.S. 2015. The possibility of using selective embryo transfer in the oocyte donation programmes. J. Obstet.

woman Dis. V. 64. P. 15.)
https://doi.org/10.17816 /jowd64115-22

3. Kopcak B.C., Adamsan JI. B., Cepoé B. H. (non pen). 2019. BcriomorarenbHble peMpOAYKTUBHBIE TEXHOJIOTUU U UCKYC-
CTBEHHAsl MTHCEMUHAIIMS: KIMHUYECKUE peKOMEHAAINU (IPOTOKOJIBI JiedeHus ). YTB. mucbMoM MuH3znpasa Poccun
o1 05.03.2019 Ne 15-4/u/2-1908. Mocksa. 34 c. (Korsak V.S., Adamyan L. V., Serov V. N. (Eds.). 2019. Assisted repro-
ductive technologies and artificial insemination: clinical guidelines (treatment protocols). Moscow: Ministry of Health

of the Russian Federation. 34 p.)

4. Anderson R. A., Sciorio R., Kinnell H., Bayne R. A., Thong K. J., de Sousa P. A. 2009. Cumulus gene expression as a pre-
dictor of human oocyte fertilisation, embryo development and competence to establish a pregnancy. Reproduction.

V. 138. P. 629.
https://doi.org/10.1530/REP-09-0144

5. Andrews S. 2010. FastQC: A Quality control tool for high throughput sequence data. Available online at:
http://www.bioinformatics.babraham.ac.uk/projects/fastqc/

6. Arslan M., Bocca S., Arslan E. O., Duran H. E., Stadtmauer L., Oehninger S. 2007. Cumulative exposure to high estradiol
levels during the follicular phase of IVF cycles negatively affects implantation. J. Assist. Reprod. Genet. V. 24. P. 111.

https://doi.org/10.1007 /s10815-006-9101-x

7. Artini P.G., Tatone C., Sperduti S., D’Aurora M., Franchi S., Di Emidio G., Ciriminna R., Vento M., Di Pietro C.,
Stuppia L., Gatta V. 2017. Cumulus cells surrounding oocytes with high developmental competence exhibit down-reg-
ulation of phosphoinositol 1.3 kinase/protein kinase B (PI3K/AKT) signalling genes involved in proliferation and

survival. Hum. Reprod. V. 32. P. 2474.
https://doi.org/10.1093/humrep/dex320

8. Aslih N., Michaeli M., Mashenko D., Ellenbogen A., Lebovitz O., Atzmon Y., Shalom-Paz E. 2021. More is not always
better—lower estradiol to mature oocyte ratio improved IVF outcomes. Endocr. Connect. V. 10. P. 146.

https://doi.org/10.1530/EC-20-0435

9. AssouS., Anahory T., Pantesco V., Le Carrour 1., Pellestor F., Klein B., Reyftmann L., Dechaud H., De Vos J., Hamamah S.
2006. The human cumulus—oocyte complex gene-expression profile. Hum. Reprod. V. 21. P. 1705.

https://doi.org/10.1093 /humrep/del065

10. Bashendjieva E. O., Barashkova E. A., Tatishcheva J. A., Kalugina A. S., Enukashvily N. 1. 2024. AREG expression in
cumulus cells as a prognostic marker of oocyte quality. Transl. Med. V. 11. P. 407.

https://doi.org/10.18705/2311-4495-2024-11-5-407-418

11. Bolger A. M., Lohse M., Usadel B. 2014. Trimmomatic: a flexible trimmer for Illumina sequence data. Bioinformatics.

V. 30. P. 2114.
https://doi.org/10.1093/bioinformatics/btul70

LIUTOJIOI' U, 2026, Tom 68, Ne 1 / CELL AND TISSUE BIOLOGY, 2026, vol. 68, no. 1


https://doi.org/10.33978/2307-3586-2025-21-45-34-39

66

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

EHYKAIUBWJIA u np. / ENUKASHVILY et al.

Boque-Sastre R., Soler M., Oliveira-Mateos C., Portela A., Moutinho C., Sayols S., Villanueva A., Esteller M., Guil §.
2015. Head-to-head antisense transcription and R-loop formation promotes transcriptional activation. Proc. Natl.
Acad. Sci. USA. V. 112. P. 5785.

https://doi.org/10.1073/pnas.1421197112

Bouckenheimer J., Fauque P, Lecellier C. H., Bruno C., Commes T., Lemaitre J. M., De Vos J., Assou S. 2018. Differential
long non-coding RNA expression profiles in human oocytes and cumulus cells. Sci. Rep. V. 8. P. 2202.
https://doi.org/10.1038 /s41598-018-20727-0

Bourdon M., Maignien C., Ouazana M., Kefelian F., Marcellin L., Patrat C., Pocate-Cheriet K., Chapron C., Santulli P.
2025. Estradiol and reproductive outcomes in ART: when too much of a good thing hurts. Reprod. Biomed. Online.
V. Art. ID: 105131.

https://doi.org/10.1016/j.rbmo.2025.105131

Cairo G., Kholod O., Palmer O., Meytin S., Goods B. A., Lacefield S. 2025. Disrupted MOS signaling alters meiotic cell
cycle regulation and the egg transcriptome. Reproduction. V. 170. P. 139.
https://doi.org/10.1530/REP-25-0156

Cao L.R., Jiang J. C., Fan H. Y. 2020. Positive feedback stimulation of Ccnbl and Mos mRNA translation by MAPK
cascade during mouse oocyte maturation. Front. Cell Dev. Biol. V. 8. Art. ID: 609430.
https://doi.org/10.3389/fcell.2020.609430

Chang H. Y., Jennings P.C., Stewart J., Verrills N. M., Jones K. T. 2011. Essential role of protein phosphatase 2A in meta-
phase II arrest and activation of mouse eggs shown by okadaic acid, dominant negative protein phosphatase 2A, and
FTY720. J. Biol. Chem. V. 286. P. 14705.
https://doi.org/10.1074/jbc. M 110.193227

Choi Y., Wilson K., Hannon P. R., Rosewell K. L., Brinnstrom M., Akin J. W., Curry T. E. Jr., Jo M. 2017. Coordinated
regulation among progesterone, prostaglandins, and EGF-like factors in human ovulatory follicles. J. Clin. Endocri-
nol. Metab. V. 102. P. 19712.

https://doi.org/10.1210/jc.2016-3153

Conti M., Hsieh M., Musa Zamah A., Oh J. S. 2012. Novel signaling mechanisms in the ovary during oocyte maturation
and ovulation. Mol. Cell. Endocrinol. V. 356. P. 65—73.
https://doi.org/10.1016/j.mce.2011.11.002

Coticchio G., Dal Canto M., Mignini Renzini M., Guglielmo M. C., Brambillasca F., Turchi D., Novara P. V., Fadini R.
2014. Oocyte maturation: Gamete-somatic cells interactions, meiotic resumption, cytoskeletal dynamics and cytoplas-
mic reorganization. Hum. Reprod. Update. V. 21. P. 427.

https://doi.org/10.1093/humupd/dmv011

Coticchio G., Albertini D. F. 2013. Oogenesis. London: Springer London.
https://doi.org/10.1007/978-0-85729-826-3

Cox C. M., Thoma M. E., Tchangalova N., Mburu G., Bornstein M. J., Johnson C. L., Kiarie J. 2022. Infertility preva-
lence and the methods of estimation from 1990 to 2021: a systematic review and meta-analysis. Hum. Reprod. Open.
V. 2022. Art. ID: hoac051.

https://doi.org/10.1093 /hropen/hoac051

Dekel N., Lawrence T.S., Gilula N. B., Beers W. H. 1981. Modulation of cell-to-cell communication in the cumu-
lus-oocyte complex and the regulation of oocyte maturation by LH. Dev. Biol. V. 86. P. 356.
https://doi.org/10.1016/0012-1606(81)90193-7

Dong L., Wu H., Qi F, Chen W., Xu Y., Li M., Wang Y., Yan R., Cai P. 2025a. LncRNA NEAT1 participates in di-
minished ovarian reserve by affecting granulosa cell apoptosis and estradiol synthesis via the miR-204-5p/ESR1 axis.
J. Ovarian Res. V. 18. P. 36.

https://doi.org/10.1186/s13048-025-01683-6

Dong L., Wu H., Qi F,, Xu Y., Chen W., Wang Y., Cai P. 2025b. Non-coding RNA-mediated granulosa cell
dysfunction during ovarian aging: from mechanisms to potential interventions. Non-coding RNA Res. V. 12.
P. 102.

https://doi.org/10.1016/j.ncrna.2025.03.001

Ebru H., Dahan M. H., Sezer O., Basbug A., Kaan H., Giingor N. D., Baltaci V., Tan S. L., Safak H. 2023. TUBBS mu-
tations as a cause of oocyte maturation abnormalities: presentation of oocyte and embryo profiles and novel mutations.
Reprod. Biomed. Online. V. 47. Art. ID: 103261.

https://doi.org/10.1016/j.rbomo.2023.06.012

LUTOJOI' U, 2026, Tom 68, Ne 1 / CELL AND TISSUE BIOLOGY, 2026, vol. 68, no. 1



27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

AHAJIN3 TPAHCKPUITLIMOHHONU AKTUBHOCTHU KJETOK... / 67
TRANSCRIPTIONAL ANALYSIS OF CUMULUS CELLS DERIVED...

Enukashvily N. 1., Smolyaninova A. R., Babenchuk 1. A., Gallyamova V. A., Bashendjieva K. O., Ponomartsev N. V., Tatish-
cheva J. A., Kalugina A. S. 2025. Transcription of long non-coding RNAs in cumulus cells of the cumulus-oocyte com-
plex from women with in vitro fertilization failure. Russ. J. Bioorganic Chem. V. 51. P. 2852.
https://doi.org/10.1134/S1068162025604653

Fan H. Y., Liu Z., Shimada M., Sterneck E., Johnson P.F., Hedrick S. M., Richards J. S. 2009. MAPK3/1 (ERK1/2) in
ovarian granulosa cells are essential for female fertility. Science. V. 324. P. 938.
https://doi.org/10.1126/science.1171396

Fang L., Sun Y. P, Cheng J. C. 2023. The role of amphiregulin in ovarian function and disease. Cell. Mol. Life Sci.
V. 80. P. 121.
https://doi.org/10.1007/s00018-023-04709-8

FengR., Yan Z., Li B., Yu M., Sang Q., Tian G., Xu Y., Chen B., Qu R., Sun Z., Sun X., Jin L., He L., Kuang Y., Co-
wan N.J., Wang L. 2016. Mutations in TUBBS8 cause a multiplicity of phenotypes in human oocytes and early embryos.
J. Med. Genet. V. 53. P. 662.

https://doi.org/10.1136/jmedgenet-2016-103891

Feuerstein P, Cadoret V., Dalbies-Tran R., Guerif F., Bidault R., Royere D. 2007. Gene expression in human cumulus
cells: one approach to oocyte competence. Hum. Reprod. V. 22. P. 3069.
https://doi.org/10.1093/humrep/dem336

Gardner D. K., Schoolcraft W, B. 1999. Culture and transfer of human blastocysts. Curr. Opin. Obstet. Gynecol. V. 11. P. 307.
https://doi.org/10.1097,/00001703-199906000-00013

Gastwirt R. ., McAndrew C.W., Donoghue D. J. 2007. Speedy/RINGO regulation of CDKs in cell cycle, checkpoint
activation and apoptosis. Cell Cycle. V. 6. P. 1188.
https://doi.org/10.4161/cc.6.10.4252

Gonzalez L., Nebreda A. R. 2020. RINGO/Speedy proteins, a family of non-canonical activators of CDK1 and CDK2.
Semin. Cell Dev. Biol. V. 107. P. 21.
https://doi.org/10.1016/j.semcdb.2020.03.010

Helfer E., Harbour M. E., Henriot V., Lakisic G., Sousa-Blin C., Volceanov L., Seaman M. N.J., Gautreau A. 2013. En-
dosomal recruitment of the WASH complex: Active sequences and mutations impairing interaction with the retromer.
Biol. Cell. V. 105. P. 1917.

https://doi.org/10.1111/boc.201200038

Hirose T., Yamazaki T., Nakagawa S. 2019. Molecular anatomy of the architectural NEAT1 noncoding RNA: The do-
mains, interactors, and biogenesis pathway required to build phase-separated nuclear paraspeckles. Wiley Interdiscip.
Rev. RNA. V. 10. Art. ID: e1545.

https://doi.org/10.1002/wrna.1545

Huang D. W., Sherman B. T., Lempicki R. A. 2009. Systematic and integrative analysis of large gene lists using DAVID
bioinformatics resources. Nat. Protoc. V. 4. P. 44.
https://doi.org/10.1038 /nprot.2008.211

Huang L., Tong X., Luo L., Zheng S., Jin R., Fu Y., Zhou G., Li D., Liu Y. 2017. Mutation analysis of the TUBBS8 gene
in nine infertile women with oocyte maturation arrest. Reprod. Biomed. Online. V. 35. P. 305.
https://doi.org/10.1016/j.rbmo.2017.05.017

Huang Y., Zhao Y., Yu Y., Li R., Lin S., Zhang C., Liu P, Qiao J. 2015. Altered amphiregulin expression induced by diverse
luteinizing hormone receptor reactivity in granulosa cells affects IVF outcomes. Reprod. Biomed. Online. V. 30. P. 593.
https://doi.org/10.1016/j.rbmo.2015.03.001

Jones K. T. 2008. Meiosis in oocytes: predisposition to aneuploidy and its increased incidence with age. Hum. Reprod.
Update. V. 14. P. 143.
https://doi.org/10.1093/humupd/dmm043

Kanehisa M., Furumichi M., Sato Y., Kawashima M., Ishiguro-Watanabe M. 2023. KEGG for taxonomy-based analysis
of pathways and genomes. Nucleic Acids Res. V. 51. P. D587.
https://doi.org/10.1093/nar/gkac963

Kidder G. M., Vanderhyden B. C. 2010. Bidirectional communication between oocytes and follicle cells: ensuring oocyte
developmental competence. Can. J. Physiol. Pharmacol. V. 88. P. 399.
https://doi.org/10.1139/Y10-009

Kim D., Paggi J. M., Park C., Bennett C., Salzberg S. L. 2019. Graph-based genome alignment and genotyping with
HISAT2 and HISAT-genotype. Nat. Biotechnol. V. 37. P. 907.
https://doi.org/10.1038 /s41587-019-0201-4

LIUTOJIOI' U, 2026, Tom 68, Ne 1 / CELL AND TISSUE BIOLOGY, 2026, vol. 68, no. 1



68

44,

45.

46.

47.

48.

49.

50.

5.

52.

53.

54.

55.

56.

57.

58.

59.

EHYKAIIBWJIA u np. / ENUKASHVILY et al.

Kordus R. J., Hossain A., Corso M. C., Chakraborty H., Whitman-Elia G.F,, LaVoie H.A. 2019. Cumulus cell pappal-
ysin-1, luteinizing hormone/choriogonadotropin receptor, amphiregulin and hydroxy-delta-5-steroid dehydrogenase,
3 beta- and steroid delta-isomerase 1 mRNA levels associate with oocyte developmental competence and embryo out-
comes. J. Assist. Reprod. Genet. V. 36. P. 1457.

https://doi.org/10.1007 /s10815-019-01489-8

Liao Y., Smyth G. K., Shi W. 2014. Feature Counts: An efficient general purpose program for assigning sequence reads
to genomic features. Bioinformatics. V. 30. P. 923.
https://doi.org/10.1093 /bioinformatics/btt656

Liberzon A., Birger C., Thorvaldsdottir H., Ghandi M., Mesirov J.P., Tamayo P. 2015. The Molecular signatures database
hallmark gene set collection. Cell Syst. V. 1. P. 417.
https://doi.org/10.1016/j.cels.2015.12.004

Liu Y.-xi, Ke Y., Qiu P, Gao J., Deng G.-pi. 2023. LncRNA NEAT1 inhibits apoptosis and autophagy of ovarian
granulosa cells through miR-654/STC2-mediated MAPK signaling pathway. Exp. Cell Res. V. 424. Art. ID: 113473.
https://doi.org/10.1016/j.yexcr.2023.113473

Madgwick S., Jones K. T. 2007. How eggs arrest at metaphase I1: MPF stabilisation plus APC/C inhibition equals cy-
tostatic factor. Cell Div. V. 2. P. 4.
https://doi.org/10.1186/1747-1028-2-4

McKenzie L.J., Pangas S.A., Carson S. A., Kovanci E., Cisneros P, Buster J. E., Amato P., Matzuk M. M. 2004. Human
cumulus granulosa cell gene expression: a predictor of fertilization and embryo selection in women undergoing IVF.
Hum. Reprod. V. 19. P. 2869.

https://doi.org/10.1093/humrep/deh535

Okudaira Y., Wakai T., Funahashi H. 2017. Levels of cyclic-AMP and cyclic-GMP in porcine oocyte-cumulus com-
plexes and cumulus-free oocytes derived from small and middle follicles during the first 24-hour period of in vitro
maturation. J. Reprod. Dev. V. 63. P. 191.

https://doi.org/10.1262/jrd.2016-156

Pines J. 2011. Cubism and the cell cycle: the many faces of the APC/C. Nat. Rev. Mol. Cell Biol. V. 12. P. 427.
https://doi.org/10.1038 /nrm3132

Richani D., Gilchrist R. B. 2018. The epidermal growth factor network: Role in oocyte growth, maturation and devel-
opmental competence. Hum. Reprod. Update. V. 24. P. 1.
https://doi.org/10.1093/humupd/dmx029

Russell D. L., Gilchrist R. B., Brown H. M., Thompson J. G. 2016. Bidirectional communication between cumulus cells
and the oocyte: Old hands and new players? Theriogenology. V. 86. P. 62.
https://doi.org/10.1016/j.theriogenology.2016.04.019

Safronova N. A., Kalinina E. A., Donnikov A. E., Burmenskaya O. V., Makarova N. P, Zobova A. V., Alieva K. U., Gorsh-
inova V. K., Trofimov D. Yu., Sukhikh G. T. 2016. Association of cumulus cell gene expression with embryological indi-
cators in assisted reproductive technology programs. Akush. Ginekol. (Sofiia). V. 7_2016. P. 60.
https://doi.org/10.18565/aig.2016.7.60-66

Sagata N., Watanabe N., Vande Woude G. F., Tkawa Y. 1989. The c-Mos proto-oncogene product is a cytostatic factor
responsible for meiotic arrest in vertebrate eggs. Nature. V. 342. P. 512.
https://doi.org/10.1038/342512a0

Schober P, Schwarte L. A. 2018. Correlation coefficients: appropriate use and interpretation. Anesth. Analg. V. 126.
P. 1763.

https://doi.org/10.1213/ANE.0000000000002864

Sela-Abramovich S., Edry 1., Galiani D., Nevo N., Dekel N. 2006. Disruption of gap junctional communication within
the ovarian follicle induces oocyte maturation. Endocrinol. V. 147. P. 2280.

https://doi.org/10.1210/en.2005-1011

Shen W.J., Zaidi S. K., Patel S., Cortez Y., Ueno M., Azhar R., Azhar S., Kraemer F. B. 2012. Ablation of vimentin results
in defective steroidogenesis. Endocrinol. V. 153. P. 3249.

https://doi.org/10.1210/en.2012-1048

Sherman B. T., Hao M., Qiu J., Jiao X., Baseler M. W., Lane H. C., Imamichi T., Chang W. 2022. DAVID: a web server
for functional enrichment analysis and functional annotation of gene lists (2021 update). Nucleic Acids Res. V. 50.
P. W216.

https://doi.org/10.1093 /nar/gkac194

LUTOJOI' U, 2026, Tom 68, Ne 1 / CELL AND TISSUE BIOLOGY, 2026, vol. 68, no. 1



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

AHAJIN3 TPAHCKPUITLIMOHHONU AKTUBHOCTHU KJETOK... / 69
TRANSCRIPTIONAL ANALYSIS OF CUMULUS CELLS DERIVED...

Smolyaninova A. R., Bashendjieva E. O., Ponomartsev N. V., Ostromyshenskii D. I., Tatishcheva J. A., Kalugina A. S., Enu-
kashvily N. 1. 2024. Molecular biological approaches to human oocyte developmental competence prognosis. Russ.
J. Bioorganic Chem. V. 50. P. 2499.

https://doi.org/10.1134/S1068162024090012

Subramanian A., Tamayo P., Mootha V. K., Mukherjee S., Ebert B. L., Gillette M. A., Paulovich A., Pomeroy S. L., Go-
lub T.R., Lander E. S., Mesirov J. P. 2005. Gene set enrichment analysis: a knowledge-based approach for interpreting
genome-wide expression profiles. Proc. Natl. Acad. Sci. V. 102. P. 15545.

https://doi.org/10.1073/pnas.0506580102

Turathum B., Gao E. M., Chian R. C. 2021. The function of cumulus cells in oocyte growth and maturation and in sub-
sequent ovulation and fertilization. Cells. V. 10. Art. 1D: 2292.
https://doi.org/10.3390/cells 10092292

Uyar A., Torrealday S., Seli E. 2013. Cumulus and granulosa cell markers of oocyte and embryo quality. Fertil. Steril.
V. 99. P. 979.
https://doi.org/10.1016/j.fertnstert.2013.01.129

Verboon J. M., Decker J. R., Nakamura M., Parkhurst S. M. 2018. Wash exhibits context-dependent phenotypes and,
along with the WASH regulatory complex, regulates Drosophila oogenesis. J. Cell Sci. V. 131. Art. ID: jcs211573.
https://doi.org/10.1242 /jcs.211573

Voon C. M., Sawant S. 2022. Markers of oocyte quality. J. Reprod. Biotechnol. Fertil. (now: J. Reprod. Biotechnol.
Biomed. Sci.). V. 11. P. 96.
https://www.ivf-hub.net/wp-content/uploads/2022/12/Chiang-and-Sawant-OM-Final-Article-no.11.pdf

Voros C., Sapantzoglou 1., Athanasiou D., Varthaliti A., Mavrogianni D., Bananis K., Athanasiou A., Athanasiou A.,
Papadimas G., Gkirgkinoudis A., Papapanagiotou 1., Migklis K., Vaitsis D., Koulakmanidis A. M., Mazis Kourakos D.,
Ivanidou S., Daskalaki M. A., Theodora M., Antsaklis P., Loutradis D., Daskalakis G. 2025. Molecular guardians of
oocyte maturation: a systematic review on TUBBS8, KIF11, and CKAPS5 in IVF outcomes. Int. J. Mol. Sci. V. 26. Art.
ID: 6390.

https://doi.org/10.3390/ijms26136390

Wang F, Zhang L., Zhang G. L., Wang Z. B., Cui X. S., Kim N. H., Sun S. C. 2014. WASH complex regulates Arp2/3
complex for actin-based polar body extrusion in mouse oocytes. Sci. Rep. V. 4. Art. ID: 5596.
https://doi.org/10.1038 /srep05596

Wathlet S., Adriaenssens T., Segers 1., Verheyen G., Van de Velde H., Coucke W., Ron El. R., Devroey P, Smitz J. 2011.
Cumulus cell gene expression predicts better cleavage-stage embryo or blastocyst development and pregnancy for ICSI
patients. Hum. Reprod. V. 26. P. 1035.

https://doi.org/10.1093 /humrep/der036

XuXFE, LiJ., Cao Y. X., Chen D.W., Zhang Z.G., He X.J., Ji D. M., Chen B. L. 2015. Differential expression of long
noncoding RNAs in human cumulus cells related to embryo developmental potential: a microarray analysis. Reprod.
Sci. V. 22. P. 672.

https://doi.org/10.1177/1933719114561562

Yokoo M., Sato E. 2004. Cumulus — oocyte complex interactions during oocyte maturation. Int. Rev Cytol. V. 235.
P. 251.
https://doi.org/ 10.1016/S0074-7696(04)35006-0

Zhang Y.-L., Zheng W., Ren P., Hu H., Tong X., Zhang S. P., Li X., Wang H., Jiang J. C., Jin J., Yang W., Cao L.,
HeY MaY., Zhang Y., Gu Y., Hu L., Luo K., Gong F., Lu G.X., Lin G., Fan H. Y., Zhang S. 2021. Biallelic mutations
in MOS cause female infertility characterized by human early embryonic arrest and fragmentation. EMBO Mol. Med.
V. 13. Art. ID: e¢14887.

https://doi.org/10.15252/emmm.202114887

Zhao H., Ouyang N., Ou S., Lin H., Liao Z., Liu W., Chen H., Yuan P. 2025. Identification of novel variants and
expansion of the phenotypic spectrum in PATL2, WEE2, and TUBBS associated with human early embryonic arrest.
J. Assist. Reprod. Genet. V. 42. P. 1961.

https://doi.org/10.1007/s10815-025-03501-w

LIUTOJIOI' U, 2026, Tom 68, Ne 1 / CELL AND TISSUE BIOLOGY, 2026, vol. 68, no. 1


https://www.ivf-hub.net/wp-content/uploads/2022/12/Chiang-and-Sawant-OM-Final-Article-no.11.pdf
https://doi.org/10

