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Does the birth of a cloned monkey mean we
could now clone people?

A healthy rhesus monkey has been born after being cloned from fetal cells, but creating
a clone of an adult human being would be much harder
By Michael Le Page
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“The cloned rhesus monkey has reached the age of 3,” says team member Falong Lu

§ https://sourcedb.genetics.cas.cn/yw/zjrc/db/201612/t20161202_4715253.html at the
Chinese Academy of Sciences in Beijing. “So far, we haven’t observed any health issues
in it by our routine physical check-ups.”

However, the monkey was cloned from fetal cells, rather than adult cells, and the
embryo had to be provided with a non-cloned placenta. So despite this advance, cloning
primates remains extremely challenging. As a result, it still might not be technically
possible to create a clone of an adult human being ¢’ /article/mg17723770-900-if -
not-today-tomorrow/, quite apart from the ethical and legal issues ¢
/article/2159475-first-monkeys-and-then-us-human-cloning-must-stay-off-limits/.

Cloning ¢’ /definition/cloning/ is the creation of an individual that is genetically
identical to another individual. It is simple to clone plants, but with most animals, it is
far trickier.

The first mammal to be cloned from an adult cell, Dolly the sheep, was born in 1996
§ [article/mg23030713-600-the-clone-that-changed-my-life-20-years-after-
dolly-the-sheep/. Since then, researchers have tried cloning many mammal species
with mixed results.

In a few, cloning works relatively well. One team in South Korea has cloned more than
1500 dogs ¢¥ https://doi.org/10.1038/s41598-022-15097-7 so far, for instance,
though the success rate remains low: less than 4 per cent of the cloned embryos result
in a live birth. With many other mammal species, cloning fails altogether or produces
unhealthy animals.

The main problem is that as cells in the body develop and specialise, various so-called
epigenetic markers get added to their DNA to turn certain genes on or off ¢
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For instance, a rhesus monkey born in 1999 is sometimes described as the first
primate clone, but this individual was created by splitting an embryo ¢
/article/mg16522220-500-introducing-a-split-personality/ — as happens during the
creation of identical twins - rather than by cloning an adult cell as with Dolly.

In 2022, the birth of a rhesus monkey cloned from a genetically modified adult ¢
https://doi.org/10.1126 /sciadv.abo3123 was reported, but this clone died soon after
birth.

The most successful attempt until now was the birth of two long-tailed macaques in
2017 & /article/mg23731623-600-scientists-have-cloned-monkeys-and-it-could-
help-treat-cancer/. The researchers behind this work used a chemical cocktail to help
reset the epigenetic markers, but were still able to clone only fetal cells, not adult
ones.

Lu’s team tried applying the same cocktail to rhesus macaques, but the only clone born
this way didn’t survive. The researchers concluded that abnormalities in the cloned
placentas were partly to blame, so they developed a new technique that involves
transferring the part of an early embryo ¢/ /article/mg25934520-400-from-one-cell-
review-embryology-and-the-future-of-medicine/ that turns into the fetus - the inner
cell mass - into a non-cloned embryo from which the inner cell mass has been
removed.

This means the cloned fetus develops inside a non-cloned placenta that is genetically
different to it. In theory, the resulting fetus could be a mix of cloned and non-cloned
cells, but the team found no evidence of such chimerism ¢’ /question/what-is-a-
chimera/.
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“The act of cloning a human being is completely unacceptable. We won’t think about
this,” he says.

Shoukhrat Mitalipov ¢’ https://www.ohsu.edu/people/shoukhrat-mitalipov-phd at
Oregon Health & Science University, who also works on cloning ¢
/article/mg21829174-200-human-stem-cells-made-using-dolly-cloning-technique/
but wasn’t involved in this research, says it is unclear whether the technique could
help create a cloned human. “Aside from the ethical issues, it is unknown if human
[cloned] embryos have any placental abnormalities,” says Mitalipov.

Lu says the purpose of cloning primates is to advance research ¢ /article/2194061-
meet-the-man-who-made-crispr-monkey-clones-to-study-depression/. “Rhesus
monkeys are a vital and commonly utilised non-human primate laboratory animal in
the field of cognitive and biomedicine research,” he says.

For Mitalipov, meanwhile, the aim is to use cloning to generate matched stem cells for
treating individuals. “In our case, we hope that someday doctors will be able to use
rejection-proof, genetically matched embryonic stem cells to replace diseased nerve,
muscle, blood and other cells, or to produce eggs to treat infertility,” he says.
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