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In vitro gametogenesis refers to the process of generating
functional eggs or sperm in laboratory setting from
isolated germ cells or induced Pluripotent stem cells
(iPSC). This technology has immense potential for
reproductive biology, breeding conservation and clinical
applications. additionally, IVG could be used to create
gametes from human iPSC which would enable the
creation of 'artificial eggs' or artificial sperm', offering
new opportunities for fertility treatments.
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TechniquesTechniquesTechniques

          In first few years of this century, researchers made
headlines after deriving in vitro gametes - reproductive cells -
from mice. Further work produced live offspring,
demonstrating reproductive viability of these cells.  In the
research setting, IVG could improve current under‐ standing
of gametogenesis (gamete development) and various factors
contributing to infertility. Knowledge gained from such
research not only is valuable in and of itself, but also has the
potential to lead to tangible clinical benefits, such as reduced
infertility rates. While not nearly as advanced, the research
on human cells suggests that in vitro gametogenesis may one
day be possible with humans.
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IntroductionIntroductionIntroduction

Three main techniques for creating IVD (In vitro derived)
gametes have been described in the literature. The primary
difference among these techniques relates to the source of
stem cells used to derive the IVD gametes. These sources
include (1) induced pluripotent stem cells, (2) embryonic stem
cells (ESCs) from cloned embryos, and (3) ESCs from in vitro
fertilization (IVF) embryos. 
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          Creating IVD gametes from induced pluripotent stem
cells (iPSCs) involves genetically reprogramming a somatic
cell (e.g. skin cell) from one of the prospective parents to
become iPSCs, and differentiating these iPSCs into IVD
gametes, which can be combined with other IVD gametes (or
non‐IVD gametes) in vitro. IVD gametes can also be created
from ESCs taken from cloned embryos created using somatic
cell nuclear transfer. 

Figure. 1 : Generation of  artificial Gamete and embryo from induced pluripotent stem
cells. 
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         Finally, IVD gametes can be derived from ESCs taken
from embryos created through IVF. This approach avoids
some of the technical challenges associated with the other
two methods. The IVD gamete from one prospective parent
would be combined in vitro with a non‐IVD gamete from the
other prospective parent.

Figure. 2 : Generation of  artificial Gamete and embryo from embryonic stem cells
derived from preimplantation embryo.
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Clinical applicationsClinical applicationsClinical applications

Our understanding of human embryogenesis was
obtained from animal embryo models and Human in vitro
fertilization. But now with the help of in vitro
gametogenesis, Researchers have generated embryoids,
blastoids and gastruloids in vitro, thus it is possible to
uncover complex events and establish key
developmental principle in a detailed and highly
quantitative manner.
IVG for opposite-sex reproduction : Nowadays, IVF is
most commonly used method to treat infertility but
some people lack the internal capacity to produce any
gametes or lack so few functioning gametes that
establishing a pregnancy is nearly impossible. IVG will
provide a novel treatment for such cases.
IVG for same sex reproduction : Compared with
alternative family-building options currently available to
same sex couple, IVG is unique as it could enable both
partners to be the genetic parents of the resulting child.
This benefit would apply to both same-sex male and
female couples. 
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I heartily congratulate the Department of Anatomy for bringing
this informative newsletter on the anatomical explanation of In
vitro gametogenesis. My best wishes to the entire team.
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