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The ISSCR Statement on New Research with Embryo Models

[ PRESS RELEASE
T h e G u a rd I a n The ISSCR supports research with embryo models derived from human pluripotent stem cells that is conducted with scientific and ethical rigor. ISSCR encourages researchers to continue to follow the ISSCR Guidelines for Stem
Cell Research and Clinical Translation when considering research in this emerging area. Recent work presented at the ISSCR 2023 Annual Meeting in Boston, USA this month and additional research posted online as preprints
shortly thereafter highlights the rapid pace of progress in the development of stem cell-based embryo models. To aid public understanding of this progress and assist the media in accurate reporting, the ISSCR provides the

following information.

yo models are organized three-dimensional structures derived from pluripotent stem cells that mimic the developmental processes that occur in early human embryos. Recent advances involve the growth of integrated
which contain both embryonic and extra-embryonic structures, from embryonic stem cells or induced pluripotent stem cells in laboratory dishes. Use of these models allows experimental modeling of the early
bryonic development that occur in the first few weeks of pregnancy. They can facilitate understanding of early pregnancy loss and placental failure, and help researchers gain basic knowledge of the early

Wed 14 Jun 2023

aLental origins of congenital defects in the heart, nervous system, and other organs.

media reports describing this research, the ISSCR advises against using the term "synthetic embryo” to describe embryo models, because it is inaccurate and can create confusion. Integrated embryo models

either synthetic nor embryos. While these models can replicate aspects of the early-stage development of human embryos, they cannot and will not develop to the equivalent of postnatal stage humans. Further, the ISSCR

ines prohibit the transfer of any embryo model to the uterus of a human or an animal

ISSCR's guidelines recommend research with integrated embryo models can only proceed with a compelling scientific rationale and after careful review and approval by a specialized scientific and ethical oversight

process. Integrated embryggfiodels should also be maintained in culture for the minimum time necessary to achieve the scientific objective. And researchers must also comply with local laws and policies. Adherence to these

guidelines ensures thagem cell research is ethical, practical, and appropriate.

Synthetic human embryos
L] L]
t k The continued elopment of embryo models represents a step toward better understanding the earliest stages of human development and the developmental defects that can occur at this stage. For more information,
C re a e I I I g ro u l I re a I l l g wing Toward Guidelines for Research on Human Embryo Models Formed from Stermn Cells and the SnapShot: Embryo models, both published in Stem Cell Reports, as well as the ISSCR Guidelines.

MERETVIZ, BRTHERTHERL, INo
DETIVIE, & FEOIAREORE T BIRT
DT LFTT LD, EREEOLE b ERIFOF
https://www.theguardian.com/science/2023/jun/14/synthetichuman- || BE 2§~ A T L (T TTEH WL, 52 & H 730y,

embryos-created-in-groundbreaking-advance

June 26, 2023
https://www.isscr.org/isscr-news/isscr-statement-on-new-research-with-embryo-models
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Table 2. Definitions and restrictions to human embryoid research.
Country Definition

Australia Human embryo means a discrete entity that has arisen from either: (a) the first mitotic division when
fertilisation of a human oocyte by a human sperm is complete; or (b) any other process that initiates
organised development of a biological entity with a human nuclear genome or altered human nudear
genome that has the potential to develop up to, or beyond, the stage at which the primitive streak
appears; and has not yet reached 8 weeks of development science the first mitotic division

Austria Fertilized oocytes and cells derived from them shall be considered viable cells. Developmentally capable
cells may not be used for purposes other than medically assisted reproductive!

Belgium Embryo: the cell or the organic set of cells capable, as they develop, of becoming a human being'

Brazil NA

Canada Embryo means an a human organsm during the first 56 days of its development following fertilization or

creation, excluding any time during which its development has been suspended, and includes any cell
derived from such an organism that is used for the purpose of creating a human being. (Assisted Human

Reproduction Act)
China NA
France NA
Germany Embryo s any totipotent cell which, if the necessary conditions are met, is able to divide and develop into

an individual. (2002 Act) For the purpose of this act, the embryo s the fertilized, developable human
oocyte from the time of nuclear fusion, and any totipotent cell taken from an embryo, which, if the
necessary conditions are met, can be divided and become an individual.! (1990 Act)

India Human embryo: It is the development stage from [the] time of fertilization until the end of the eight week
of gestation, after which it is known as a fetus. The term “early embryo’ covers stages of development up to
the appearance of [the] primitive streak e, until 14 days after fertilization

Israel NA
Italy NA
Japan Embryo- a cell (except for a Germ Cell) or a cell group which has the potential to grow into an individual

through the process of development in utero of a human or an animal and remains at a stage prior to
placental formation'!

Netherlands Embryo: cell or set of cells with the capacity to grow into a human!

Russia The Law establishes. .. the inadmissibility of creating a human embryo for the production of biomedical cell
products; the inadmasibility of using biological material obtained by suspension or interruption of the
development of 3 human embryo or fetus for the development, production and use of biomedical cell
products

South Korea EMBRYO: a fertilized oocyte (or segmented cells) from the moment of fertilization to the point of time at

which all organs of the given organism have developed embryologically

Spain Embryo is the stage of embryonic development from the moment the fertilized oocyte is implanted in the
uterus until the onset of organogenesis, which ends at 56 days post fertilization. Pre-embryo is an in vitro
embryo from the fertilization of the oocyte through 14 days post fertilization!

Sweden No "embryo” definitions in the law, instead uses the term "fertilized egg'

Switzerland Embryo means the offspring, from the fusion of the cell nuclei (karyogamy) to the completion of organ
development

Taiwan?! EMBRYO: Human embryos for research (hereafter referred to as embryos for research): refer 1o the

embryonic tissue that have been available for research in accordance with these regulations and have not
been divided for more than 14 days and the primitive streak has not appeared (Human Embryo and
Embryonic Stem Cell Act). Embryo: refers to a fertilized oocyte that has undergone division for less than
eight weeks (Assisted Reproduction Act)

Turkey NA

United Kingdom  Embryo means a ive human embryo and does not include human admixed embryo (as defined by section
AAJ6]), and references to the embryo indude an egg that is in the process of fertilization or is undergoing
any other process capable of resulting in an embryo

The term "human embryo or embryos’ includes any organism, not protected as a human subject under 45
CFR 46 as of the date of the enactment of this Act, that is derived by fertilization, parthenogenesis, doning
or any other means from one or more human gametes or human diploid cells

United States

Matthews & Morali, (2020) Regenerative Medicine
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Meet the iBlastoid: A game-changer in

unlocking the molecular mystery of early
human life

https://lens.monash.edu/@medicine-health/2021/03/18/1382960/meet-the-
iblastoid-a-game-changer-in-unlocking-the-molecular-mystery-of-early-human-life
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Jacob Hanna Lab

For Pluripotent Stem Cell Studies and Epigenetic Reprogramming

Video S$S2
Part |

Representative Example of Undissected
Day 8 Synthetic Embryo (iCdx2) with
all of its Extraembryonic Compartments

Tarazi et al., (2022) Cell
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Jacob Hanna

https://hannalabweb.
weizmann.ac.il/?page
_id=69

RenewalBio

https://www.renewal.bio/

MIT Technology Review

This startup wants to copy you into an
embryo for organ harvesting

August 4, 2022

https://www.technologyreview.com/2022/08/04/1056633/startup-wants-copy-
you-embryo-organ-harvesting/ 12




Table 1 International comparisons of regulation on human
embryos and SCBEMs

Country Definitions of Human Time limit on in vitro

Tl_[ _ SCBEM vs embryo maintenance of human SCBEMs
A E O) X /L— Australia Integrated SCBEMs fall The Embryo Research Licensing
|:| /N IZI —— within the definition of a Committee (ERLC) of the National

——

human embryo. 18140 Health and Medical Research Council
restricts the maintenance of
integrated SCBEMs in culture to
morphological and/or molecular
~ stages equivalent to a normally
® r14 E }[/—}[/J Ci%z_ 7;: < ( J: L\ developing human embryo 14 days

post fertilisation, 1814014

_.T_I_L Austria There is no explicit . There is no explicit regulation of
° :I:IZI % ;E:H FEﬁ IL:EIJ BE 75 /|£\? & L \ ’) —1 / regulation of SCBEMs, and  SCBEMs but the ethics committee of

research on human the Austrian Academy of Sciences has

BRI TED2D2H WIS IEZE R o allieics i

derived outside Austrian
territory is permitted. 42143

° 2 8 EI i T\\ iﬁ O t % EE %) France In September 2023,' the The Conseil proposed to allow the in
B Agence de la biomedecine's wiro maintenance of integrated
Conseil d'orientation SCBEMs up to 28 days.'#
proposed that SCBEMs

s BEOREZRITITRFPHEERL L e
N N in their origin and
'f’@, 0) :E 7—_ } [/ T‘\'f’t% E_l- ﬁ% im:fantion.ElI?;\_.f.l‘M

Netherlands In October 2023, the The Council proposed to allow the /n
° I H %&E%ﬁ 0) Ejl:_ PAS] 7T;|J }Eﬁ 75 Health Council of vitro maintenance of integrated
B U /MAme Netherlands proposed that  SCBEMs up to 28 days.'®
integrated SCBEMs should
qualify for the same
protection as human

embryos. ¥
UK (including As of February 2024, there As of February 2024, there is no
UK Parliament POST (2024) de;nlve;i i;.cr;E ram:plicit regulation of explicit regulation of SCBEMs.
nations 5.

https://researchbriefings.files.parliament.uk/documents/POST-PN-0716/POST-PN-0716.pdf

These countries were chosen as examples to depict the differences in regulation of SCBEMs.
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1A
Exempt from review by a
specialized oversight process

« Most in vitro pluripotent stem cell
research

« Most in vitro organoid research

- Transfer of human stem cells into
postnatal animal hosts

1B

Reportable, but not typically
reviewed by a specialized
oversight process

N MNon-integrated stem cell-based
embryo models

= In vitro culture of chimeric
embryos (human cells into non-
human embryos)

« In vitro gametogenesis without
fertilization or generation of
embryos

2
Reviewed by a specialized
oversight process

« Procurement of embryos, or
gametes for the creation of
embryos, for in vitro research

« Derivation of cell lines from
human embryos

« Genetic alteration of embryos or
gametes

« In vitro culture of human embryos
for research until the formation
of the primitive streak or 14 days
from fertilization, whichever
occurs first

« Human cells transplant;
nonhuman embr
gestated in a

« Integrated stem cell-based
embryo models

« Transferring human embryos
following MRT into a human
uterus

-human uterus

3A
Not allowed; currently unsafe

« Heritable genome editing

« Transferring mtDMNA-modified (not
including MRT) embryos into a
uterus

- Using gametes differentiated
from human stem cells fi
reproduction

3B

Not aflowed: lacks compelling
tientific rationale or is ethically

concerning

- Gestating human stem cell-based
embryo models

« Human reproductive cloni

« Breeding human-animal chilNeras
where there may be human ge&ym
cells.

« Transferring human-animal
chimeric embryo(s) to a human or
ape uterus

« Transferring human embryo(s),
irrespective of origins, to an
animal uterus
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