[bookmark: _Toc59801383]Списокиспользованнойлитературы
1.	Haas S.A., Dettmer V., Cathomen T. Genome Editing with Engineered Nucleases in Economically Important Animals and Plants: State of the Art in the Research Pipeline // Curr. Issues Mol. Biol. 2017. Vol. 37, № 1. P. 45–52.
2.	Lino C.A. et al. Delivering crispr: A review of the challenges and approaches // Drug Deliv. Informa Healthcare USA, Inc, 2018. Vol. 25, № 1. P. 1234–1257.
3.	Lamas-Toranzo I. et al. CRISPR is knocking on barn door // Reprod. Domest. Anim. 2017. Vol. 52. P. 39–47.
4.	Lee H., Yoon D.E., Kim K. Genome editing methods in animal models // Animal Cells Syst. (Seoul). Taylor & Francis, 2020. Vol. 24, № 1. P. 8–16.
5.	Harrison M.M. et al. A CRISPR view of development // Genes Dev. 2014. Vol. 28, № 17. P. 1859–1872.
6.	Wang H., La Russa M., Qi L.S. CRISPR/Cas9 in Genome Editing and Beyond // Annu. Rev. Biochem. 2016. Vol. 85, № 1. P. 227–264.
7.	Jaganathan D. et al. CRISPR for crop improvement: An update review // Front. Plant Sci. 2018. Vol. 9, № July. P. 1–17.
8.	Doudna J.A., Charpentier E. The new frontier of genome engineering with CRISPR-Cas9 // Science (80-. ). 2014. Vol. 346, № 6213.
9.	Ma Y., Zhang L., Huang X. Genome modification by CRISPR/Cas9 // FEBS J. 2014. Vol. 281, № 23. P. 5186–5193.
10.	Hongbing H. et al. One-step generation of myostatin gene knockout sheep via the CRISPR/Cas9 system // Front. Agric. Sci. Eng. 2014. Vol. 1, № 1. P. 2.
11.	Retamales A. et al. Insulin-like growth factor-1 suppresses the Myostatin signaling pathway during myogenic differentiation // Biochem. Biophys. Res. Commun. Academic Press Inc., 2015. Vol. 464, № 2. P. 596–602.
12.	Morissette M.R. et al. Myostatin inhibits IGF-I-induced myotube hypertrophy through Akt // Am. J. Physiol. Cell Physiol. 2009. Vol. 297, № 19. P. C1124–C1132.
13.	Aiello D., Patel K., Lasagna E. The myostatin gene: an overview of mechanisms of action and its relevance to livestock animals // Anim. Genet. 2018. Vol. 49, № 6. P. 505–519.
14.	Zhang Y. et al. CRISPR/Cas9‐mediated sheep MSTN gene knockout and promote sSMSCs differentiation // J. Cell. Biochem. John Wiley & Sons, Ltd, 2018. Vol. 120, № 2. P. 1794–1806.
15.	Wu M. et al. Double-Muscled Phenotype in Mutant Sheep Directed by the CRISPRCas9 System // Cloning Transgenes. 2018. Vol. 6, № 161.
16.	Wang X. et al. Generation of gene-modified goats targeting MSTN and FGF5 via zygote injection of CRISPR/Cas9 system // Sci. Rep. Nature Publishing Group, 2015. Vol. 5, № 1. P. 13878.
17.	Wang K. et al. CRISPR/Cas9-mediated knockout of myostatin in Chinese indigenous Erhualian pigs // Transgenic Res. Springer International Publishing, 2017. Vol. 26, № 6. P. 799–805.
18.	Lv Q. et al. Efficient Generation of Myostatin Gene Mutated Rabbit by CRISPR/Cas9 // Sci. Rep. Nature Publishing Group, 2016. Vol. 6, № 1. P. 25029.
19.	Zou Q. et al. Generation of gene-target dogs using CRISPR/Cas9 system // J. Mol. Cell Biol. 2015. Vol. 7, № 6. P. 580–583.
20.	Гридина М.М. Способы повышения эффективности knock- in в геном плюрипотентных клеток человека при помощи системы CRISPR/Cas9 // Vavilov J. Genet. Breed. 2019. Vol. 22, № 8. P. 1026–1032.
21.	Zhang T. Production of transgenic swine by sperm stem cell transplantation and gene editing technology // AIP Conf. Proc. 2019. Vol. 2058, № January.
22.	Retamales A. et al. Insulin-like growth factor-1 suppresses the Myostatin signaling pathway during myogenic differentiation. // Biochem. Biophys. Res. Commun. Academic Press Inc., 2015. Vol. 464, № 2. P. 596–602.
23.	Crispo M. et al. Efficient generation of myostatin knock-out sheep using CRISPR/Cas9 technology and microinjection into zygotes // PLoS One / ed. Veitia R.A. IETS, 2015. Vol. 10, № 8. P. e0136690.
24.	Li H. et al. Generation of biallelic knock-out sheep via gene-editing and somatic cell nuclear transfer // Sci. Rep. Nature Publishing Group, 2016. Vol. 6, № August. P. 1–12.
25.	Yu B. et al. Efficient TALEN-mediated myostatin gene editing in goats // BMC Dev. Biol. BMC Developmental Biology, 2016. Vol. 16, № 1. P. 1–8.
26.	Zheng Y.Y. et al. Site-directed mutagenesis of the myostatin gene in ovine fetal myoblast cells in vitro // Res. Vet. Sci. Elsevier Ltd, 2012. Vol. 93, № 2. P. 763–769.
27.	Zhao X. et al. Targeted editing of myostatin gene in sheep by transcription activator-like effector nucleases // Asian-Australasian J. Anim. Sci. 2016. Vol. 29, № 3. P. 413–418.
28.	Zhang H.-X., Zhang Y., Yin H. Genome Editing with mRNA Encoding ZFN, TALEN, and Cas9 // Mol. Ther. 2019. Vol. 27, № 4. P. 735–746.
29.	Ni W. et al. Efficient Gene Knockout in Goats Using CRISPR/Cas9 System // PLoS One / ed. Maas S. Public Library of Science, 2014. Vol. 9, № 9. P. e106718.
30.	Liu H. et al. Comparing successful gene knock-in efficiencies of CRISPR/Cas9 with ZFNs and TALENs gene editing systems in bovine and dairy goat fetal fibroblasts // J. Integr. Agric. CAAS. Publishing services by Elsevier B.V, 2018. Vol. 17, № 2. P. 406–414.
31.	Kang J.D. et al. Generation of cloned adult muscular pigs with myostatin gene mutation by genetic engineering // RSC Adv. Royal Society of Chemistry, 2017. Vol. 7, № 21. P. 12541–12549.
32.	Wang X. et al. CRISPR/Cas9-mediated MSTN disruption and heritable mutagenesis in goats causes increased body mass // Anim. Genet. John Wiley & Sons, Ltd (10.1111), 2018. Vol. 49, № 1. P. 43–51.
33.	Ding Y. et al. The CRISPR/Cas9 induces large genomic fragment deletions of MSTN and phenotypic changes in sheep // J. Integr. Agric. CAAS. Publishing services by Elsevier B.V, 2020. Vol. 19, № 4. P. 1065–1073.
34.	Zhang J. et al. CRISPR/Cas9-mediated specific integration of fat-1 at the goat MSTN locus // FEBS J. 2018. Vol. 285, № 15. P. 2828–2839.
35.	Zhang J. et al. Comparison of gene editing efficiencies of CRISPR/Cas9 and TALEN for generation of MSTN knock-out cashmere goats // Theriogenology. Elsevier Ltd, 2019. Vol. 132. P. 1–11.
36.	Guo R. et al. Generation and evaluation of Myostatin knock-out rabbits and goats using CRISPR/Cas9 system // Sci. Rep. Nature Publishing Group, 2016. Vol. 6, № 1. P. 29855.
37.	Wang K. et al. Efficient Generation of Myostatin Mutations in Pigs Using the CRISPR/Cas9 System // Sci. Rep. Nature Publishing Group, 2015. Vol. 5, № 1. P. 16623.
38.	Bi Y. et al. Isozygous and selectable marker-free MSTN knockout cloned pigs generated by the combined use of CRISPR/Cas9 and Cre/LoxP // Sci. Rep. Nature Publishing Group, 2016. Vol. 6, № 1. P. 31729.
39.	Wang K. et al. CRISPR/Cas9-mediated knockout of myostatin in Chinese indigenous Erhualian pigs // Transgenic Res. Springer International Publishing, 2017. Vol. 26, № 6. P. 799–805.
40.	Li R. et al. Precise editing of myostatin signal peptide by CRISPR/Cas9 increases the muscle mass of Liang Guang Small Spotted pigs // Transgenic Res. Springer International Publishing, 2020. Vol. 29, № 1. P. 149–163.
41.	Tanihara F. et al. Somatic cell reprogramming-free generation of genetically modified pigs // Sci. Adv. 2016. Vol. 2, № 9. P. 1–9.
42.	Su X. et al. Efficient genome editing in cultured cells and embryos of Debao pig and swamp buffalo using the CRISPR/Cas9 system // Vitr. Cell. Dev. Biol. - Anim. In Vitro Cellular & Developmental Biology - Animal, 2018. Vol. 54, № 5. P. 375–383.
43.	Heyer W.-D., Ehmsen K.T., Liu J. Regulation of Homologous Recombination in Eukaryotes // Annu. Rev. Genet. 2010. Vol. 44, № 1. P. 113–139.
44.	Wang B. et al. Highly efficient CRISPR/HDR-mediated knock-in for mouse embryonic stem cells and zygotes // Biotechniques. 2015. Vol. 59, № 4.
45.	Orlando S.J. et al. Zinc-finger nuclease-driven targeted integration into mammalian genomes using donors with limited chromosomal homology // Nucleic Acids Res. 2010. Vol. 38, № 15. P. e152–e152.
46.	Liang X. et al. Enhanced CRISPR/Cas9-mediated precise genome editing by improved design and delivery of gRNA, Cas9 nuclease, and donor DNA // J. Biotechnol. 2017. Vol. 241. P. 136–146.
47.	Niu X. et al. Combining Single Strand Oligodeoxynucleotides and CRISPR/Cas9 to Correct Gene Mutations in β-Thalassemia-induced Pluripotent Stem Cells. // J. Biol. Chem. 2016. Vol. 291, № 32. P. 16576–16585.
48.	Turan S. et al. Precise Correction of Disease Mutations in Induced Pluripotent Stem Cells Derived From Patients With Limb Girdle Muscular Dystrophy // Mol. Ther. 2016. Vol. 24, № 4. P. 685–696.
49.	Richardson C.D. et al. Enhancing homology-directed genome editing by catalytically active and inactive CRISPR-Cas9 using asymmetric donor DNA // Nat. Biotechnol. 2016. Vol. 34, № 3. P. 339–344.
50.	Zhang J.-P. et al. Efficient precise knockin with a double cut HDR donor after CRISPR/Cas9-mediated double-stranded DNA cleavage. // Genome Biol. 2017. Vol. 18, № 1. P. 35.
51.	Liang X. et al. Rapid and highly efficient mammalian cell engineering via Cas9 protein transfection // J. Biotechnol. 2015. Vol. 208. P. 44–53.
52.	Kim S. et al. Highly efficient RNA-guided genome editing in human cells via delivery of purified Cas9 ribonucleoproteins // Genome Res. 2014. Vol. 24, № 6. P. 1012–1019.
53.	Ge L. et al. Myostatin site-directed mutation and simultaneous PPARγ site-directed knockin in bovine genome // J. Cell. Physiol. 2020. № August. P. 1–14.
54.	Invitrogen. GeneArt ® CRISPR Nuclease Vector Kit // Manual. 2013. P. 9–16.
55.	Stinckens A., Georges M., Buys N. Mutations in the Myostatin gene leading to hypermuscularity in mammals: Indications for a similar mechanism in fish? // Animal Genetics. 2011. Vol. 42, № 3. P. 229–234.
56.	A. Ahad W. et al. Applications of Myostatin (MSTN) Gene in the Livestock Animals and Humans: A Review // Int. J. Curr. Microbiol. Appl. Sci. 2017. Vol. 6, № 8. P. 1807–1811.
57.	Li J. et al. [Regulation of myostatin promoter activity by myocyte enhancer factor 2]. // Sheng Wu Gong Cheng Xue Bao. 2012. Vol. 28, № 8. P. 918–926.
58.	Stefaniuk M., Kaczor U., Kulisa M. MSTN gene polymorphism in livestock animals // Postepy Hig. Med. Dosw. 2014. Vol. 68. P. 633–639.
59.	Данлыбаева. 4. Технология получения и культивирования аллогенных и аутологичных фибробластов человека для заместительной клеточной терапии.
60.	Беляев В.А. et al. Исследование возможности ведения фибробластов в перевиваемых культурах // Вестник АПК Ставрополья. 2015. Vol. 1, № 17. P. 80–83.
61.	Витрук. Дермальные фибробласты и старение кожи человека.
62.	Зорин В.Л. et al. Оптимизация условий получения и культивирования фибробластов человека, происходящих из кожи и слизистой оболочки десен // Гены Клетки. 2014. Vol. 9, № 2. P. 53–60.
63.	Куркин А.В. et al. Оценка структурно функционального состояния ядер гепатоцитов при различной мощности СВЧ – облучения // Карагандинский государственный медицинский университет  Наука и здравоохранение. 2014.
64.	Guschin D.Y. et al. A rapid and general assay for monitoring endogenous gene modification // Methods Mol. Biol. 2010. Vol. 649, № May 2014. P. 247–256.



