Mitochondrial DNA Replacement

1) New York Times, Birth of Baby With Three Parents’ DNA Marks Success for Banned Technique,
Gina Kolata Sept. 27, 2016

A few months ago, after a fertility procedure at a Mexican clinic, a healthy baby boy was born in New York
to a couple from Jordan. It was the first live birth of a child who has been called — to the dismay of
scientists who say the term is grossly misleading — a three-parent baby. “This is huge,” said Dr. Richard J.
Paulson, president-elect of the American Society for Reproductive Medicine, after the birth was reported on
Tuesday.

The method used to help the couple is one that reproductive scientists have been itching to try, but it is
enormously controversial because it uses genetic material from a donor in addition to that of the couple
trying to conceive. The purpose is to overcome flaws in a parent’s mitochondria that can cause grave
illnesses in babies.

Mitochondria, the cell’s energy factories, are separate from the DNA that determines a child’s inherited
traits. But mutations in these little organelles can be devastating, resulting in fatal diseases involving the
nerves, muscles, brain, heart, liver, skeletal muscles, kidney and the endocrine and respiratory systems that
often kill babies in the first few years of life.

The technique that led to the healthy birth was to move the DNA from an egg of the mother, who had
mutated mitochondria, and place it in the egg of a healthy egg donor — after first removing the healthy
donor’s nuclear DNA from her egg cell. Then that egg, with its healthy mitochondria and the mother’s DNA,
could be fertilized.

More than a decade ago — before controversy forced the work to stop — researchers tried a simpler
technique that did not involve swapping nuclei between eggs. Instead, they injected some healthy
mitochondria into an egg in an attempt to help with repeated failures at in vitro fertilization. It was not a
method that could be used to prevent the birth of children with mitochondrial diseases. . .

Specialists in reproductive medicine say they hope this success will change attitudes toward mitochondrial
transfers. They blame in part the term three-parent baby.

That name is misleading and “caustic,” Dr. Grifo said. “It degrades patients who need this,” he added.

“Mitochondria,” Dr. Paulson said, “do not define who you are.” The genes for traits that make up a person’s
appearance and other characteristics are carried in the nuclear DNA. If a white woman got mitochondria
from an Asian woman, for example, her babies would be white, with no traces of the Asian mitochondrial
donor. The ban, said Dr. Paulson, “is not scientific, not rational, not evidence-based.”

Reproductive scientists who have been frustrated by the ban were both gratified by Dr. Zhang’s success and
angry that it took so long. Britain recently allowed research on mitochondrial transfers to proceed, but
nothing has changed in the United States.

2) Rambam Maimonides Med J. 2015 Jul; 6(3): e0031. Published online 2015 Jul 30. Mitochondrial
Replacement Therapy: Halachic Considerations for Enrolling in an Experimental Clinical Trial
Rabbi Moshe D. Tendler, Ph.D. and John D. Loike, Ph.D..Halachic Issues Related to the Newborn
Child

There are, of course, halachic considerations concerning the newborn that emerge from such mitochondrial
replacement therapies. First, how does halacha view the fact that the child was created using three genetic
donors? This issue has been discussed in greater detail in a previous publication regarding human cloning,
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claiming that all three genetic donors may have some halachic status.35,36 One might, however, argue that
MRT differs from traditional cloning in that the mitochondrial donor is only supplying an extremely small
amount of DNA (37 genes out the over 20,000 genes in the human genome) to the embryo. The response to
this argument might hinge on the fact that the mitochondrial DNA is critical to life. An embryo cannot
develop into a child without mitochondrial DNA, and this simply cannot be ignored despite the fact that
mitochondrial DNA only contributes a fraction of the genetic information.

There are other complex issues related to MRT that must be evaluated in the future. What is the religious
status of child, for example, when one of the female donors is not Jewish? In halacha, religion is maternally
transmitted. If an embryo is conceived using DNA from two women, do both have to be Jewish for the child
to be considered Jewish? Another example relates to pidyon haben. Normally, the first male child born from
a mother who is a bat-Levi or bat-Kohen does not require a pidyon haben. What about a child born from a
mother who is a bat-Kohen or bat-Levi but received its mitochondrial DNA from a donor who is a
bat-Yisrael? Similarly, would a child born from a bat-Yisrael require a pidyon haben when the mitochondrial
donor was a bat-Levi or bat-Kohen? A third halachic question is whether a MRT-generated child can marry a
direct relative of the mitochondrial donor? Halacha has specific criteria permitting or prohibiting marriage to
a relative. All these halachic issues are quite complex and will require halachic analyses beyond the scope of
this article. We hope to address them in future articles (YY H).
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13) Rabbi J. David Bleich, SURVEY OF RECENT HALAKHIC PERIODICAL LITERATURE
MITOCHONDRIAL DNA REPLACEMENT: HOW MANY MOTHERS? Tradition 48:4 (2015), p. 84

In summation, it can be stated that, apart from the serious concerns presented by crossing the germ line that
may affect the very nature of future generations of human beings, the potential for harm to the prospective
neonate as a result of mtDNA replacement represents an assumption of risk to a potential human being that,
even if not formally interdicted, is antithetical to moral principles announced by the Sages of the Talmud.
Moreover, formidable rabbinic opinion maintains that blurring of maternal identity and comingling of male
sperm with genetic material of the wife of another man is as prohibited by Halakhah. Post factum, whether
the birth mother is to be recognized as the sole halakhic mother or whether the child has multiple mothers
remains a matter of significant dispute.



