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Early embryonic mortality is one of the major factors of reproductive failure that causes considerable challenge to the livestock in-

dustry [1-11]. Indian livestock economics is seriously affected by embryonic wastages and hence its control is the greatest concern to the

scientists and policy makers. It has been observed that more than 40% of the total embryonic mortality occurs between days 8 and 17 of

pregnancy in bovine [12]. Embryonic losses are reported to be 20-30% in sheep and more than 70 - 80% of the total embryonic mortality

occurs between days 8 and 16 of pregnancy [13]. The survivality of embryo during early embryonic life in mammals is mostly dependent

on the concerted events where the uterus and terminally differentiated embryos exchange signals culminating in maternal recognition
of pregnancy (MRP) [14]. The major reason for embryonic mortality is failure of cellular and molecular dialogues at embryo-uterine interface [15]. Understanding and unraveling the secrets of implantation, embryo development and reciprocal signaling networks between

the embryo and uterus will lead to alleviation of the problems of infertility. The recent advances in molecular biology and biotechnology
particularly functional genomics (DNAarrays) allowed identifying embryonic and maternal genes potentially involved in embryo survival.
Validation of the functional involvement of genes identified requires extensive in vitro studies before in vivo therapy can be applied.

Prostaglandins (PG) are key regulators of female reproductive function and are involved in ovulation, luteolysis, MRP, implantation and

parturition. The candidate genes responsible for their biosynthesis, transport and signal transduction are among the first to consider for
involvement in embryonic wastage. A comprehensive understanding and unraveling uterine function and embryo uterine dialogue will

facilitate management strategies to improve embryonic survival. The first limiting step in the generation of PGs is the transformation of

arachidonic acid by prostaglandin synthases 1 and 2 (PGHS-1, -2 or COX-1, -2). Downstream enzymes such as PGE synthase (PTGES) and
PGF synthase (PTGFS) catalyze the conversion of PGH2 to PGE2 and PGF2α respectively. The importance of PGs has been confirmed in the

mouse where targeted disruption of COX-1 [16] or COX-2 genes [17] induced multiple failures in female reproductive processes. A review
confirms that across species, PGF2α and PGE2 are universally important in the regulation of endometrial function [18]. Relatively little is
known about the biosynthetic pathways leading to the formation of PGE2 and PGF2α. Studies with COX-1 and COX-2 knockout mice dem-

onstrated that COX-2, but not COX-1, is crucial for normal ovulation, implantation, and decidualization. Most prostaglandin F2α synthases
(PTGFS) identified to date are aldo-ketoreductases (AKRs). Aldoketoreductase 1B5 (AKR1B5) was the most likely PTGFS involved in the

production of PGF2𝛼  in  bovine  endometrium  at  the  time  of  luteolysis  [19].  Recent  advances  in  the  development  of  novel,  robust  and  ef-

ficient genome editing technologies based on programmable nucleases have substantially improved our ability to make precise changes in
the genomes of eukaryotic cells. Generation of human endometrial knockout cell lines with CRISPR/Cas9 system confirmed prostaglandin
F2α synthase activity of AKR1B1 [20].

Citation: S Mondal., et al. “Enhancing Embryo Survivality by CRISPR/Cas9 Mediated Editing of PTGFS Gene”. EC Clinical and Medical Case

Reports 4.6 (2021): 37-39.

Enhancing Embryo Survivality by CRISPR/Cas9 Mediated Editing of PTGFS Gene
38

The discovery of CRISPR/Cas9 has revolutionized the field of animal agriculture and served as a potential gene editing tool, producing

great excitement to the molecular scientists for the improved genetic manipulations. The major advantages of CRISPR/Cas9 over other
genome editing technologies are its simplicity, high efficiency and low cost. This will allow breeders to improve animal welfare, performance and efficiency, paving the way to a more sustainable future for livestock agriculture. Traditional livestock breeding is restricted by

genetic linkage and the available genetic variation within a breed. Genome editing allows animal breeders to overcome these biological

impediments and introduce polymorphisms that are not present in the gene pool of elite brood stock, or even create novel changes predicted to result in improved gain. This technology has provided researchers with an invaluable tool to accelerate the generation of mouse

models for biomedical in vivo research. CRISPR/Cas9 technologies have tremendous potential in understanding the biological processes

involved in establishment of pregnancy in order to evolve potent gene based therapy for enhancing reproduction and production in buffalo. Targeted genome editing by CRISPR/Cas9 will facilitate in understanding the molecular mechanisms of implantation and will assist

in improving fertilization success and early embryonic survival. Our innovative approach of CRISPR/Cas9 guided editing of PTGFS gene
will enhance early embryonic survivality in buffalo which in turn will result in improved pregnancy rate, faster genetic improvement and
substantial economic gain to the farmers.
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