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filed on October 24, 2010. Disclosure statementpfoposed amicus Dr. Maureen
Condic are provided immediately following this Gecaite and incorporated
herein.
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Order and Memorandum Opinion of the District Cassting a preliminary
injunction.Sherley v. Sebeliug04 F. Supp. 2d 63 (D.D.C. 2010) (Chief Judge
Royce C. Lamberth). The order and opinion appepagé 226 of the Joint
Appendix (JA).
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SebeliusNo. 09-5374 (June 25, 2010). The opinion is add at 610 F.3d 69 and
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INTERESTS OF AMICUS CURIAE*

Maureen L. Condic, Ph.D.,a research scientist, is Associate Professor of
Neurobiology and Anatomy at the University of UBthool of Mediciné. Dr.
Condic is the author of over 50 peer-reviewed s®idind reviewsHer teaching
focuses primarily on embryonic developmeht.2008, Dr. Condic authored a
scientific white paper entitle@Yhen Does Human Life Begin? A Scientific
Perspectivdattached as Appendix ADr. Condic is familiar with the NIH
regulations both in her capacity as medical schamllty, as well as from her own
research involving human research subjects. longoing collaborative project,
Dr. Condic is studying the properties of human amaifluid stem cells with the
long-term goal of determining whether these stelis can be used to treat
congenital heart disease in newborn human babigslate-term human fetuses.
In 1999, Dr. Condic was awarded the Basil O'Confmung Investigator Award
for her studies of peripheral nervous system dgveémt. In 2002, she was
named a McKnight Neuroscience of Brain Disordexgstigator, in recognition
of her research in the field of adult spinal caxdaneration. Dr. Condic submits
this brief in the interest of informing this Cowrtegal analysis with the objective

science underlying the controverted issue.

! Pursuant to Cir. Rule 29(b), the parties have aueseto the filing of this brief.

% This brief is presented solely on behalf of Dr.uvtsen L. Condic; it in no way
represents the views or opinions of the Universititah or its employees.

1
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INTRODUCTION

Modern science is well suited to clarify the fadtpredicates that underlie a
normative debate. The plain language of the Didkkgker Amendment, properly
relied on by the lower court, reflects the Congresa adoption of a normative
principle, namely, that of respect for the conscesnof citizens who do not want
their tax dollars used to support research thatesi#tkem complicit in the knowing
destruction of human lives. It does this by refereg laws that protechiman
subjects”in taxpayer funded research.

The factual predicate of this legal norm is thatnan embryos are human
subjects, i.e., human beings, and not merely dadles of cells. This factual
predicate is confirmed by the empirical scientéigdence presented in the interest
of informing this Court’s review of how the chaltpgd National Institute of Health
Guidelines for Human Stem Cell Research (NIH Guing) violate the human
subject regulations incorporated by referenceh@enickey-Wicker Amendment.

Part A of Section | summarizes the empirical cosidns of a cogent
scientific white paper authored by Amicus Dr. Mamé.. Condic entitledyWhen
Does Human Life Begin: A Scientific Perspec{®@08) (attached as Appendix A).
The white papepresents this Court with a concise yet comprehensview of
the human biology underlying the ethical and legaims embodied in the Dickey-

Wicker Amendment. Using universally accepted aatghe white paper



Case: 10-5287 Document: 1274844 Filed: 11/01/2010 Page: 10

establishes that from a scientifically well-defimradment of sperm-egg fusion —
anda fortiori at the blastocyst stage when the embryo may leogied to derive
embryonic stem cells —a human embryo is a distindividual human being, and
not a mere collection of human cells.

Part B of Section | then sets forth the text @& tvo human subject
protections that Congress references in the DidKesker Amendment as the
standard to be applied to federally funded resetdrahendangers human subjects
at the embryonic stage of life. These two provisia}5.C.F.R. 204(b) and Section
289g(b) of the Public Health Act, demonstrate thahan subjects at the embryo
stage (even those “no longer needed”) are not kubgcted in federally funded
research to risks greater than that allowed fararesh on fetusaa uterowho are
intended to be brought to term.

Section Il addresses the implausibility of the ganeent’s attempt to
bifurcate human embryonic stem cell (hESC) reseatwdn it purports that its
funding for one aspect of the research does ndidaip the integral first phase of
destroying the human embryo to derive the hESCs.ifiéxtricable continuity of
both phases of the research is made especiallyinléght of the NIH Guidelines’
detailed provisions that predicate eligibility fonding on the hESC researcher
himself providing documentation of the parents’[twatary written consent for the

human embryos to be used fesearchpurposes.”
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Both the law and the underlying science demonstiteé the lower court
properly applied the Dickey-Wicker Amendment “aslanguage is most naturally
read, and in accordance with what that languageemalear is its basic purpose.”

Barber v. Thomasl30 S. Ct. 2499, 2509 (U.S. 2010).

ARGUMENT
I. The challenged NIH Guidelines squarely undermine td normative core
of the Dickey-Wicker amendment, and the underlyindhuman
subject protections it references.

In this litigation, the defendants-appellants €‘tiovernment”) offer a
construction of the Dickey-Wicker Amendment thaiders it meaningless to
justify the federal funding of research that inimeinvolves, depends on, and
promotes the destruction of living human embrydEhrough this misconstruction,
the government seeks judicial sanction of a pdhat erodes the legitimacy of
representative democracy in our nation’s scientgieypamamely, that the scientific

communityaloneshould determine what research should be suppaitbd

taxpayer funds, even if such research unavoidaugjyires the destruction of

3 Amicusagrees with the lower court’s ruling that humanbgronic stem cell
research is “research in which” human embryos astrdyed, basedhter alia, on
the text of the NIH Guidelines highlighted in Sedtill, infra. SeeDistrict Court
Memorandum Opinion (August 23, 2010), at JA 235:239
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vulnerable human subjects in blatant contradiatiblegally enacted research
norms.

The only rationale offered by President Barack i@an his March 9, 2009
Executive Order is that there is “broad agreemettia scientific communityhat
[embryonic stem cell] research should be suppdiieféderal funds® In his
remarks, the President elaborated: “Promoting seien. is about letting scientists
like those here today do their jobs, free from rpalation or coercion, and
listening to what they tell us, even when it's ingenient. . . .

The notion that “the scientific community” alonosild determine what
research should be supported with taxpayer fundemamines the legitimate role of

democracy in defining the moral and ethical bouredanf biomedical research on

human subjects.In fact, the current administration has nevemenagsed, much

* Executive Order No.13,505, 74 Fed. Reg. 10,66 7¢N8,
2009))(emphasis added).

* REMARKS OFPRESIDENTBARACK OBAMA —AS PREPARED FORDELIVERY —
SIGNING OF STEM CELL EXECUTIVE ORDER AND SCIENTIFIC INTEGRITY
PRESIDENTIAL MEMORANDUM , Washington, D.C., March 9, 2009.

® See generallyQ. Carter Sneadcience, Public Bioethics and the Problem of
Integration,43 U.C.DAviIs L. Rev. 1529, 1531 (2010)(quoting Einstein’s
statement, “Science can only ascertain what isnbutvhat should be, and outside
of its domain[,] value judgments of all kinds remaiecessary Albert Einstein,
"Science and Religion," in Daniel Bronstein, Apprbes to the Philosophy of
Religion: A Book of Readings (New York, Ayers Pbling, 1954), at 68-69).
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less engaged the central moral question posed byyemc stem cell research,
namely, the moral status of the human embryo usddlastroyed in this context.
By elevating the financial demands of hESC scienhtibove the codified will of
the people, the challenged NIH Guidelines violateriormative core of the human
subject protections expressly cited in the Dickeizk&r Amendment. The
“scientific community alone” policy ignores the higof all men and women in a
democracy, as exercised by their representativ€engress, to set reasonable
ethical limitations on biomedical research — esgigcwvhen it impacts the
American ideals of human dignity, human equalityd #éhe integrity of science.

This shared responsibility is clearly reflectedha Dickey-Wicker
Amendment’s funding restriction on “research in @fha human embryo or
embryos are destroyed, discarded, or knowinglyesiibgl to risk of injury or death
greater than that allowed for research on fetusesero under 45 C.F.R. §
46.204(b) and section 498(b) of the Public Health/iBe Act (42 U.S.C. §
289g(b)).”

In support of the lower court’s rulindymicusherein brings this Court’s
attention to the citations within the Dickey-Wick®mendment. These citations

are of notable significance because they refeaws Ithat protect human subjects

" Consolidated Appropriations Act, 2010, Pub. L. Nb1-117, § 509(a)(2), 123
Stat. 3034, 3280-81 (the “Dickey-Wicker Amendment”)

6
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in federally funded researciAmicusfirst presents the underlying scientific facts
establishing that a human embryo is indeed a hwsubject, followed by a review
of the text of the two codified research norms #ratapplied to human beings at

the embryonic stage of life by the Dickey-Wicker émament.

A. Modern embryology establishes that the life oA new human
embryo begins at a scientifically well-defined momd, and that
the human embryo is a distinct, individual, human oganism;
l.e., a new human being, and not a mere collectianf cells.

Debates concerning the practice and funding of muemabryonic stem cell
research are often perceived as thorny because efiiespread misperception
that we do not or cannot know when the life of maividual human being begins
as a matter of empirical fact. Yet if this viewcisrrect, we are left with a serious
ethical dilemma: while no one objects to the desion of ordinary human cells

for biomedical research, the destructiornoman being$o obtain biological

material for research is a matter of grave mordllagal consequenéeAs a

® SeeYUVAL LEVIN, IMAGINING THE FUTURE: SCIENCE ANDAMERICAN DEMOCRACY
(2008); Robert P. George and Christopher Tollef&msRryo (2008);see also
Albert R. Jonsen, HE BIRTH OF BIOETHICS90-100 (1998), recounting the history
of thel974 legislation that created the Nationain@uassion for the Protection of
Human Subjects of Biomedical and Behavioral Resedrate Commission was
charged to conduct a “comprehensive study of thieat legal, and social
implications of advances in biomedical researchbiving human subjects. The
Commission ultimately produceéithe Belmont Repqgrivhich became the basis for
federal regulations at 45 CFR 46, Subpart A “toecall biomedical researchers
who received federal funds for their workhe human subject regulation

7



Case: 10-5287 Document: 1274844 Filed: 11/01/2010 Page: 15

matter of logic, there must be some non-arbitrargrgific criteria to determine
when living human cells give rise to a new indivatlhuman being.

These criteria are presented in the white papd&oaad by Amicus Dr.
Maureen Condicd/When Does Life Begin: A Scientific Perspec(R@08)(attached
as Appendix AY. This white paper provides a concise yet comprsie
assessment of the foundational question of whea,maatter of developmental
biology, the life of a new human being begins. €haclusions unambiguously
support the factual premise underlying the DickeizR&r Amendment. After all,
its references to “human subject” regulations ateecent only if the protected
research subject — the human embryo — is indeednai being and not a mere
collection of human cells.

In specific, the review of modern embryology foundhe attached white
paper provides this Court with the objective coeus of two central questions
regarding the biological beginning of human lifg) {n the course of sperm-egg

interaction, when is a new cell formed that isidedtfrom either sperm or egg?

pertaining to human fetuses is cited in the Dickéigker Amendment, as
discussed in Section IBfra.

® Maureen L. Condic, Ph.DWhen Does Human Life Begin? A Scientific
PerspectiveWestchester Institute White Paper (October 200&))able at
http://www.westchesterinstitute.net/images/wi_wbdtger life print.pdf
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And (2) is this new cell a distinct individual humarganism (i.e., a new human
being), or merely a new kind of human c&lI?

Based on universally accepted scientific criteha, white paper sets forth
the unequivocal conclusion that a new cell, the &miaygote, comes into
existence at a precise moment of sperm-egg fuaimeyent that occurs in less
than a second. Upon formation, the zygote immeljianitiates a complex
sequence of events that establish the moleculatitomms required for its own self-
directed development. The behavior of the oneearalbryo and its molecular
composition are radically unlike that of either sper egg separately, and are
characteristic of a human organiSh.

As the human embryo matures, it continues to nfeedlistinguishing
feature of an organism or being; self-directedrantBon of parts in the context of a
coordinated wholé? In contrast, collections of human cells (suclskds cells) are
alive and carry on the activities of cellular lifest fail to exhibit coordinated

interactions directed towards any higher levelmgfamization. Collections of cells

9d. at 5.
1d. at 7.

121d. at 6.
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do not establish the complex, interrelated cellatawctures (tissues, organs, and
organ systems) that exist in a whole, living hurbamg®®

Thus, from the beginning — aadortiori at the blastocyst stage, when the
embryo might be destroyed to derive embryonic stelts — the human embryo is
a living, individuated human beirfg.Yet, amiciin support of the government
seem to disregard the biological status of the gmbasedinter alia, on the size
of the human being at this stage of life:

Human embryonic stem cells (hESCs) are derived fibdastocysts,

which are pre-implantation embryos that develophivitfive days

after fertilization of an egg by a sperf.blastocyst is smaller than
the period at the end of this sentence

13d.

4d.

1> Brief of Amici Curiaethe State of Wisconsjet al. Supporting Reversal of the
Preliminary InjunctionSherley, et al. v. Sebelius, et@o. 10-5287) (Dkt. 1272219)
(filed 10/18/2010), at 24emphasis added)Amici supporting the government also
use misleading terminology in their claim the bbdagsts used for hESC line
derivation are “not viable” unless they are impéghtld. The term “viable” more
aptly reflects an internal state of being compatibith long term survival in an
appropriately supportive environment. No humamaeif any age is able to
survive in all environment®.g.,on the moon or at the bottom of the ocean. The
human embryos subject to the derivation phase 8ChEesearch are actively alive
and generally have no internal state or conditiogemetic defect that will produce
their imminent death. As discussed in SectiomBa, the relevant human subject
protections require that these human embryos netibgcted to risks greater than
that allowed for research on fetusesiterothat are intended to be brought to
term.

10
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This flawed argument was squarely addressed lojl@gaium of scholars
including scientists and philosophers:

The embryo is a being: that is to say, it is argndl whole with

actual existence. The being is human; it will aiculate itself into

some other kind of animal. Any being that is hungaa human

being. If it is objected that, at five days or fifteen da, the

embryo does not look like a human being, it must bpointed out

that this is precisely what a human beings lookske — and what

each of us looked like — at five or fifteen days afevelopment.

Clarity of language is essential to clarity of thbotr®

As established by the empirical evidence in Apperdia human embryo is
a human organism, and the life of a new human badngmences at a
scientifically well-defined moment. This unambigisoscientific finding supports
the factual premise underlying the “human subj&i’s referenced in the Dickey-

Wicker Amendment — that the human embryo is indeadman being.

6 Ramsey Colloquium;The Inhuman Use of Human Beings: A Statement on
Embryo Research49 HRRST THINGS 17, 18 (January 1995), available at
http://www . firstthings.com/ftissues/ft9501/articlesmsey.html  (last  checked
October 17, 2010).

11
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B. The Dickey-Wicker Amendment’s reference to certain
“human subject” protections is consistent with Congess’
implicit recognition that a human embryo is a humanbeing.
The legitimate role of Congress in defining thgaleand ethical boundaries
of research involving human subjects is not anesbat originated with the
administration of President George W. Bush. b, & was the persistence of
Senator Walter Mondale (D-MN) and Senator Edwardriéely (D-MA) that
resulted in the 1974 legislation establishing tlaidhal Commission for the
Protection of Human Subjects.Congressional hearings held between 1968 and
1973 by Senators Mondale and Kennedy were proniptéchedical advances
[that] raise grave and fundamental ethical andllggastions for our society. Who
shall live and who shall die® The hearings addressed the ethics of biomedical
advances such as genetic engineering and orgasplaamation, and were

especially driven by reports on human researchestibpuses such as the

Tuskegee Syphilis Studfyand the emerging practice of “fetal research.”

" For a history of the Mondale and Kennedy hearlagding to the enactment of
theNational Research Act, Pub. L. No. 93-348 (1984gAlbert R. Jonsen, AE
BIRTH OF BIOETHICS90-106 (1998).

8 |1d. at 91 (citing Statement of Senator Mondale, \$&hate Subcommittee on
Government Research, Committee on Government Opesgtiearings on S.J.
Resolution 14590" Congress, % session, 1968, p 1-3.)

91d. at 96 (A hearing called by Senator Kennedy on [4f}j 1973, focused on
the news story of a federally funded experiment degrived a group of rural,
African-American men of treatment for syphilis 0\eB0-year period. )

12
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The Mondale and Kennedy hearings ultimately reslui the enactment of
45 C.F.R. 46, Subpart A (“Human Subject Regulatiptigt governs “research
that is conducted on human beings if it is fundgaie of 18 federal agencies.”
Enacted in 1974, the Human Subject Regulationa &iedy of research standards
with roots in numerous international agreementsh s the Nuremberg Code and
the Declaration of Helsinki, as well as in domepititicies adopted by the U.S.
Department of Health and Human Services (HHS) Yalg cases involving

research that harmed human subjéctSince 1974, HHS has promulgated and

291d. at 94 (recounting how the Federal Research Actpraspted in part by
Eunice Shriver’s efforts to stop fetal researckrashe read a news report about an
NIH advisory panel report “encouraging the usaeivly delivered live fetuses

for medical research before they died.” Delivematéct as the result of a late
abortion, the fetus could be briefly maintainedealiwhile studies were done that
might improve the care of future mothers and chkitdin the article, one scientist
commented, “I don’t think it's unethical. It's hpossible to make this fetus into a
child, therefore, we can consider it as nothingertban a piece of
tissue.””)(uotingVictor CohenLive fetal research debate@®/ASHINGTON POST,

April 10, 1973, at Al, A9.)

2L U. S. Congressional Research Servitederal Protection for Human Research
Subjects: An Analysis of the Common Rule and lIterdntions with FDA
Regulations and the HIPPA Privacy Ru{®L32909; June 2, 2005), by Erin D.
Williams, at 6,available athttp://www.fas.org/sgp/crs/misc/RL32909.pdf.

21d. at 1, 70;See generallNathan A. Adams IV, et aBpecially Respecting the

Living Human Embryo by Adhering to Standard Humahj&t Experimentation
Rules 11 YALE J.HEALTH, PoLicy, LAw & ETHICS 111 (2001).
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amended additional regulations for the protectibhuman subjects in “vulnerable
populations,” including pregnant women and fetifdes.

Advances in biomedical technology made the practic@mnducting
research on human embryiasvitro and destroying them to obtain human
embryonic stem cells possible in the 1980s and 4£.99Quman embryonic stem
cells were first isolated and grown briefly in tadoratory in 1994, and first
successfully maintained long-term in the laboratmyyn 1998

Respecting the consciences of citizens who do aot their tax dollars
used to support research that makes them comiplithe knowing destruction of
vulnerable human lives in the fatal practice ofdweting research on human
embryosn vitro, Congress authorized the 1996 budget rider knaathe Dickey-
Wicker Amendment?

The Dickey-Wicker Amendment, in relevant part, tpbits the use of
federal funds for:

(2) research in which a human embryo or embryes ar
destroyed, discarded, or knowingly subjected to oisinjury or death

23 U.S. Congressional Research Servitgran. 21, at 6.

24 JA at 260, citing Bongset al, Human Reproductio, 2110 (1994) and
Thomsongt al, Science282, 1145 (1998).

?> June Mary Zekan MakdisThe Slide from Human Embryonic Stem Cell
Research to Reproductive Cloning: Ethical Decisidaking and the Ban on
Federal Funding34 RUTGERsSL.J. 463, 477 (2003).

14
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greater than that that allowed for research orsé=in uterounder45

CFR 46.204(b)andsection 498(b) of the Public Health Service Act

(42 U.S.C. 289g(b)§°

Despite various attempts to change its languagegfess has included the
Dickey-Wicker Amendment in every Health and Humam&es (“HHS”)
appropriations bill since 1996 and has not alt¢éhhedAmendment in any material
respect. JA 54-55. For example, an ultimately atef amendment was offered
by Congresswoman Lowey that would have authoriedéral funding for
research on “spare” embryos just as proposed bghtadenged NIH Guidelines in
this case. Rising on the floor of the Congresspiposition to the Lowey
Amendment, Congressman (now Senator) Roger Withkeco-author of the
Dickey-Wicker Amendment, reminded the Congress thieybudget rider had
been passed and should not be changed:

What the Lowey amendment would do, however, iseaus

Government to embark into an area of research wh&have never,

never before been willing to do as a governmenth&schairman of

the subcommittee stated, this is a very sensisised. It is also a very

important issue for millions of Americans. As a teabf fact, 76

percent of Americans oppose funding for the typeeséarch that the

Lowey amendment would sanction. This goes to ting peofound

guestions of human life and to very sensitive qaastof bioethics.

Proponents of the Lowey amendment say there istenclion

between spare embryos and embryos created forcagaarposes.
But the leading experts say there is no distinctiet me quote Dr.

26 Consolidated Appropriations Act, 2010, Pub. L. M©1-117, § 509(a)(2), 123
Stat. 3034, 3280-81 (the “Dickey-Wicker Amendmefdihphasis added).
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Robert Jansen of the National Health and MedicaeResh Council.
He says,

It is a fallacy to distinguish between surplus eyasrand
specially created embryos in terms of embegearch. The
reason | say this is that any intelligent adistrator of an
in vitro program can, by minor changes in drdinary
clinical way of doing things, change the nundfeembryos
that are fertilized.

. ... [L]et us respond to the 76 percent of Awesms who say, ‘Do
not use tax dollars to fund embryo research.’

The two federal laws referenced as standards bgi@es in the Dickey-
Wicker Amendment show a clear intent to protect &nmmbryos as human
subjects, i.e. human beings.

The first federal regulation cited in the Dickeyidker Amendment, 45
C.F.R § 46.204(b), is found within Part 46 in Tilg of the Code of Federal
Register, under the title, “Protectiontefiman Subject&® revealing Congress’
understanding that the human embryo is a humarmstibj his regulation is found
under Subpart A, which is entitled “Basic HHS Pyglior Protection oHuman
Research SubjectsThe following is the text, substituting the pse “human
embryo” for the phrase “pregnant women and fetuass’equired by the Dickey-

Wicker Amendment:

27142 Cong. Rec. H7340 (1996) (Statement of Repk#v)c

245 C.F.R § 46 (2009)(emphasis added).
16
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846.204 Research involving [human embryos]

[Human embryos] may be involved in research if dlithe
following conditions are met:

(b)The risk to the [human embryo] is caused solbly
interventions or procedures that hold out the prospof direct
benefit for the [human embryo]; or, if there is no suclogpect of
benefit, the risk to the [human embryo] is not ¢geahanminimal
and the purpose of the research is the developmernimpbrtant
biomedical knowledgewvhich cannot be obtained by any other
means?’

The risks to the human embryo involved in the ngasgsfirst phase of
human embryonic stem cell research, namely the vahad the inner cell mass
which destroys a living human embryo, violate thguirements of this human
subject regulatiof” There is no “prospect of direct benefit” to thertan embryo,
nor is the risk of death “minimal.” Moreover, tepeculative argument that hESC
research is necessary to develop “important bioca¢@&nowledge which cannot

be obtained by any other meanigils to meet theonjunctiverequirement that

“the risk to the [human embryo] is not greater thanimal.”*

2945 C.F.R 8 46.204(b) (2009)(emphasis added)(subistitthe statutory word
“fetus” with “human embryo” as required by the terof Dickey-Wicker).

% SeeSection Il infra, explaining that hESCs akaboratory produced cells, not
natural cells.

% Proponents of human embryonic stem cell reseaszfuéntly choose to ignore
the effective performance of immune-matched ASG3$ i®SCs methods that do
not require the destruction of human embryos, #isgethat because they don't
know which stem cell is best, research on all typlestem cells must go forward.

17
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The second federal law cited in the Dickey-Wickenékadment defeats the
faulty rationale that the risk is minimal to theleyo because the embryo is going
to die anyway. This invalid rationale forms thesisaof the challenged NIH
Guidelines’ authorization of funding for researech“@ESCs . . . derived from
human embryos created using in vitro fertilizationreproductive purposes and
were no longer needed for that purpo¥e.”

This provision of the NIH Guidelines is in clearldtion of the second
federal statute referenced in the Dickey-Wicker Adment in its provision that
human embryos not be “knowingly subjected to risknury or death greater than
that allowed for research on fetuses in utero unded2 U.S.C. 289g(b)* The
text of this statute requires that “fetuses intehttebe aborted” be given the same
human subject protections as “fetuses intendee wabried to term”:

(b) Risk standard for fetuses intended to be abortk and fetuses
intended to be carried to term to be same

In administering the regulations for the protectdrinuman research
subjectswhich —

This argument presupposes moral neutrality of adthmds, disregarding the
destruction of human beings at the embryonic stddiée that is necessary to the
derivation phase of human embryonic stem cell mebegwhich must be
documented with the NIH by hESC researchsgsSection Il infra).

¥ Nat'l Insts. of Health Guidelines for Human StermI&esearch, 74 Fed. Reg.
32,174 (July 7, 20009).

% § 509(a)(2), 123 Stat. at 3280-81.
18
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(1)Apply to research conducted or supported by thectay;

(2)Involve living human feuses in utero; and

(3)Are published in section 46.208 of part 46 of t#ke of the Code

of Federal Regulations;

Or any successor to such regulations, the Secrstaly require that

the risk standard (published in section 46.102(g) of such part 46 or

any successor to such regulatiobs)the same for fetuses which are

intended to be aborted and fetuses which are intered to be
carried to term.®*

Substituting the term “human embryo” for the tefdmufhan fetuses” in the
above statute, as required by the terms of thedyiikicker amendment, results in
an unambiguous conclusion: “Excess” human embapamdoned in fertility labs
are entitled to theamehuman subject protections in federally fundedasdeas
human embryos intended to be transferred to th@enstwomb and carried to the
fetal and infant stage of human development.

This is confirmed by the following statement mademgy the 1996 floor
debate of the Dickey-Wicker Amendment, regardingidémately rejected
amendment that would have allowed federal fundorghie same kind of research
authorized by the challenged NIH Guidelines:

The supporters of [the Lowey] amendment claim tihé funding

will be used only to do experiments on “spare” layos that would

be discarded anyway. We, as a Congress, have wlaghllessed this

guestion. In 1985, Congress was made aware oeabnsome NIH

research programs. These programs were conductisgy r
experiments on unborn children who were schedwealbortions. At

342 U.S.C. § 289g (b)(emphasis added).
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that time we wisely enacted a lansisting that federally funded

research should treat these children the same asilthren intended

for live birth. This law protects human embryos in the womb atyeve

stage and is still in effect todayhere is no reason that it should

not be extended to protect human embryonic childreroutside the

womb.*

The foregoing establishes that human subjectsatitibryo stage (even
those considered “spare”) are to be treated inrédigfunded research with no
greater risk of harm or death than human subjédtedetal stage intended to be
brought to birth® Thus, it would be a clear violation of the fedéaavs examined
above if NIH were to issue guidelines authoriziagpayer funding of ultra-
hazardous, non-therapeutic research on unbornrehilthder the condition that
the mother gave her “proxy” consent. Yet, the lelmgled NIH Guidelines do just
that with respect to human embryos. As discussae rfully below, the NIH
Guidelines explicitly predicate federal funding the requirement that the human
embryonic stem cell (hESC) researcher himself sutamiiten compliance to the
NIH stating that the hESCs were derived from humabryos destroyed with the

proxy consent of his or her biological parentscdese proxy consent is obviously

not necessary if the subject of the research iglyeells or tissues, the challenged

%142 Cong. Rec. H7342 (1996) (Statement of Rep. Manah).
%42 U.S.C. 289g (b) (as cited in the Dickey-Wickenendment, §509(a)(2), 123

Stat. at 3280-81)(providing risk standards are Shme for fetuses which are
intended to be aborted and fetuses which are istetwbe carried to term.”)
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NIH Guidelines implicitly acknowledge that the sedtjto be destroyed via proxy

consent is a human subjé€t.

%" This raises grave implications if the lower cdanteversed, because no court has
ever approved proxy consent for research that ima-bbzardous and non-
therapeutic to the human subject, even with pareciasent.See, e.g., Grimes v.
Kennedy Krieger Inst.782 A.2d 807 (Md. 2001)where researchers associated
with Johns Hopkins University subjected otherwisealthy children to the
probability of lead poisoning to assess the effd#cvarious levels of lead dust
abatement. The Court found inadequate disclostitbese health risks to the
children's parents, and added:

[I]n our view, parents whether improperly enticed by trinkets, food
stamps, money or other itent®ave no more right to intentionally
and unnecessarily place children in potentially haardous non-
therapeutic research surroundings,than do researchers. In such
casesparental consent, no matter how informed, is insuf€ient.

Id. at 177 (emphasis added).

See also, T.D. v. New York State Office of MentdltH 626 N.Y.S.2d 1015
(N.Y. Sup. Ct. 1995), aff'd, 650 N.Y.S.2d 173 (NApp. Div. 1996), finding that
a state agency could not authorize non-therapexperiments on mental patients
including both adult and minor subjects, reasomivag

The benefits of, and needs for, the medical resedrat issue are
clear and evident; but at what costin human pain and suffering
those subjects who are not capable of expressingthar their
consent or objectionto participation?. . . . . [Hlowever laudable the
ends which defendants seek to achieve may be, tessds must be
gained through means within their grant of autlyoaind which
properly safeguard the rights of the [the humanesig).

Id. at 177 (emphasis added). This Court should likewlscline the government’s
invitation to become the first court to approveesgarch policy that requires proxy
consent of parents for ultra-hazardous, non-themtaperesearch on human
subjects.
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II. The express terms of the NIH Guidelines demonstratdhat destruction
of human embryos “for research purposes” is an intgral part of
human embryonic stem cell research, not merely a parate
preparatory step.
The foregoing review brings us to the criticallyeraant issue at the core of
this litigation: whether human embryonic stem cefiearch iSresearch in which”
a human subject at the embryo stage of life istfdged, discarded, or knowingly
subjected to risk of injury or deatf”In support of the lower court’s ruling that
the fatal derivation phase is part of hESC “redgant should first be noted that
the derivation of hESCs is indeedesearchprocess, not simply a preparatory act
of removing cells from a human embryo. In factSKEs ardaboratory produced
cells, not natural cells. The only cells known beyond a shadow of a doabt t
produceall cells of the human body (i.e. to traly pluripotent) are cellaithin the
embryothat actually perform this job in normal develomeThese cells, known
as “inner cell mass” or ICM, are the cells from @fhihESCs are produced in the

laboratory. Studies by independent groups haveshideSCs are not identical to

ICM cells®* Thus, derivation is the necessary first stepEBGresearch

%8 § 509(a)(2), 123 Stat. at 3280—81 (emphasis added)

% See, e.g.R.A. Reijo Pera, et alGene expression profiles of human inner cell
mass cells and embryonic stem ¢ell8 DFFERENTIATION 18-23 (July 2009); T.C.
Brink et al.,The origins of human embryonic stem cells: a big@gconundrum
188 (ELLS TISSUESORGANS 9-22 (2008).
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This is confirmed by the express language in thid Suidelines, quoted
below, characterizing the derivation phase as aefe” And the continuity of
both phases of the research is made especially wigh the NIH Guidelines’
funding requirement that theESC researcher himsethust provide extensive
documentation of the “voluntary written consenttfoe human embryos to be used
for research purposes”:

A. Applicant institutions proposing research usingSBE derived
from embryos donated in the U.S. on or after tHecéf/e date of
these Guidelines may. . . establish eligibility féiH funding by
submitting an assurance of compliance with SediigA) of the
Guidelines, along with supporting information dersipating
compliance for administrative review by the NIH. orFthe
purposes of this Section Il (ARESCs should have been derived
from human embryos

1. That were created using in vitro fertilization faproductive
purposes and were no longer needed for this purpose

2. That were donated by individuals who sought repctde
treatment . . .and who gave voluntary written cohder the
human embryos be used forresearch purposes

3. For which all of the following can be assured and
documentation provided, such as consent forms, temrit
policies, or other documentation, provided [a Idisg of other
requirements that the hESC researcher must docusnehtas
the absence of cash or in kind payment for the woha
embryos]*°

974 Fed. Reg. 32,170, 32,174-75 (emphasis added).
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Thus, as a condition of eligibility for taxpayemfiing, the NIH Guidelines
clearly and extensively implicate the complicitytbé researcher in the time, place
and manner of how the hESCs were derived from huenaoryos donated by their
parents “for research purposes.” This unequivgcallpports the lower court
ruling.**

The impact of the NIH proxy consent provisiondlisstrated in an October
3, 2010 story covering the announcement by the éfsity of Michigan that it had
created the state’s first embryonic stem cell lisplaining that the university
plans to adding it new hESC line to the “Natiomadtitutes of Health Embryonic
Stem Cell Registry® the report gave a concrete example of how thdesiged
NIH Guidelines directly induce the university tdigely recruit fertility patients to
sign NIH compliant consent forms for the destructod their offspring “for
research purposes:”

The couple who donated the embryo to U-M is unawaegs became

the first embryonic stem cell line, Smith said. ¥laee among 5

couples who have donated about 20-30 embryos todihbté

January, when U-M developed consent forms to comphyith
federal, state and university guidelines.

*1 For an analysis of other express provisions withenNIH Guidelines that
support the lower court’s rulingeeBrief of AppelleedDr. James L. Sherlegt al.,
Sherley v. Sebeliydlo. 10-5287 ) (Dkt. 1272219) (filed 10/18/2010)14-24

*2 Kim Kozlowski, U-M stem cell milestone advances research, contsyy&@HE
DeETROITNEWS (Oct. 3, 2010), at
http://detnews.com/article/20101003/LIFESTYLEO03/20805/1040/
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It is believed that all of its donor embryos areefecally normal, so

U-M is now working to get couples to donate embryothat are

genetically abnormdf’

The level of NIH complicity in creating demand fmd then regulating the
circumstances of the destruction of human subjéatsesearch” makes the
government’s position completely untenable. The lin@ underlying science, and
the inevitable impact of the NIH Guidelines demoaist that the lower court
properly applied the Dickey-Wicker Amendment “aslanguage is most naturally

read, and in accordance with what that languageemelear is its basic purpose.”

Barber v. Thomasl30 S. Ct. 2499, 2509 (U.S. 2010).

“d.
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CONCLUSION
Amicusherein joins appellees in asking this Court tarmffthe preliminary
injunction issued by the district court and to digs the stay pending appeal.

Respectfully submitted,

/s/ Dorinda C. Bordlee

Nikolas T. Nikas, AZ Bar No. 011025
*Dorinda C. Bordlee, LA Bar No. 20115

BIOETHICS DEFENSE FUND

6811 E. Voltaire Avenue

Scottsdale, AZ 85254

(480) 483-3597

* COUNSEL OFRECORD

Attorneys for Maureen L. Condic, Ph.D.

DATED: November 1, 2010
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CERTIFICATE OF COMPLIANCE

Pursuant to Rule 32(a)(7(C) of the Federal Rule&Sppfellate Procedure, |
hereby certify that this brief complies with th@é&yvolume limitations set forth in
that rule. This brief contains 6,128 words (exalasof the cover, table of contents,
table of authorities and appendix). | relied onwyrd processor, Microsoft Word
2007, to obtain the count.

In addition, this brief complies with the typefasguirements of Fed. R.
App. P. 35(a)(5) and the type style requirementseaf. R. App. P. 32(a)(6)
because this brief has been prepared in a propattyospaced typeface using
Microsoft Word 2007 in Times New Roman 14 pt.
DATED: November 1, 2010 BBbrinda C. Bordlee

Dorinda C. Bordlee
Counsel forAmicusDr. Condic
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APPENDIX A

Maureen L. Condic, Ph.DWhen Does Human Life Begin? A Scientific
PerspectiveWESTCHESTERNSTITUTE WHITE PAPER (October 2008), available at
http://www.westchesterinstitute.net/images/wi_wbdtger _life print.pdf
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Westchester Institute White Paper
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Copyright © 2008 by The Westchester Institute for Ethics & the Human Person
Printed in the United States of America

All rights reserved. No part of this publication may be used or reproduced in any
manner without the written permission of the Westchester Institute for Echics & the
Human Person, except in the case of briefquotarions embodied in critical articles
and reviews.

Cover Art
Copyright © 2008 by Richard G. Rawlins, Ph.D. - Custom Medical Stock Photo
All Rights Reserved

The cover photograph shows a light micrograph of a cryopreserved, unicellular hu-
man zygote approaching syngamy. Human embryos, such as this one, are routinely
created by in vitro fertilization in efforts at assisted r:prudu&;tion‘ and are sometimes
designated for research in which they are deliberately destroyed. Given the current
state of biotechnology, most photos of human embryos in circulation today are made
possible by these situations which of themselves are unnatural ro human embryos.
The Executive Director of the Westchester Institute, while authurizing the use of

this photo, wishes to express his own moral objection to the iz vitro production of
human embryos.
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It is really far past time to clear the air of the smog thar obscures and confuses de- FOREWORD

bates about abortion, embryonic research, cloning, and related issues.

Among the chief obfuscations and confusions is the claim that we do not know when
human life begins. This frequently takes the form of claiming that the question is

a martter of faith or religious belief. Nothing could be farther from the truth, as is
lucidly and Cunvincingly demonstrated in this White Paper.

When a human life begins is a question of science. The ethicist Peter Singer of Princ-
eton University is famous, or notorious, for his advocacy of selective infanticide for
babies who are born and then found to be defective in a way that makes them un-
wanted. Most people will find that argument morally abhorrent. But Singer is right
about one rhing. As he has said on many occasions, he and the pope are in cnmplere
agreement on when human life hegim.

‘The debate in our society and others is not over when human life begins but is over
at what point and for what reasons do we have an obligation to respect and protect
that life. Before we can get to that argument, however, we need to clear the smog
surrounding the question of when human life begins. This White Paper makes an
invaluable contribution to that end.

It is sometimes said that the abortion debate is about “values” rather than “facts.” An
honest debate about abortion, however, is about values based on facts. If we don't
get the facts right, we will not get our values right. Establishing by clear scientific
evidence the moment at which a human life begins is not the end of the abortion
debate. On the contrary, that is the point from which the debate begins.

Throughout history, there have been many societies that have decided that some hu-
man lives are more worthy of respect and protection than other human lives. While
some such decisions are repugnamly racist, as in the case of Nazi Germany. or ideo-
logical, as in the case of Soviet and Maoist communism, others have made the deci-
sion on more sophisticated, even apparently humane, grounds. That is certainly true
in the case of most of those who support an unlimited abortion license in our society.
What we should not evade or obscure is the nature of the decision under discussion.
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Finally, Christians believe that all truth is one because God, who is the source and
end of all truth, is one. On the question at hand, as on other ques[ium‘. there is no
tension, never mind conflict, between science and faith. Faith and science, when
rightly understood, are in the service of truth. This White Paper is not an exercise in
theology. Nor is it an exercise in ethics or moral reasoning. It is a scientific examina-
tion of facts which, when clearly understood, provide the subject matter upon which
other forms of reasonable reflection—medical, moral, legal. political, and rJ'Aequgf
ical—can then be brought to bear. All who are involved in these debates should be
grateful to the Westchester Institute for Ethics & the Human Person for providing

this important clarification of what it is that we are debating.

Richard John Neuhaus
Editor in Chief
First Things

vi
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It is my great pleasure to introduce Dr. Maureen Condic’s “When Does Human Life INTRODUCTION
Begin?” as the first White Paper of the Westchester Institute for Ethics & the Human
Person. Each contribution to this new White Paper series intends to offer a cogent
and measured argument on a question of great moment, and Dr. Condic’s inaugura.l
paper provides us with nothing less.

Th(}ugh human reason is not dependsn[ upon biulugical ﬁndings for its certainty
that a new human life wholly begins at some discrete moment, it is nonetheless
hat hi life wholly | d 1t t hel
dependent on the careful investigations of biologists like Dr. Condic to determine
precisely where and when chat discrete moment occurs.

In this White Paper, Dr. Condic challenges some of the conventional wisdom abourt
that moment and argues that a coherent and non-arbitrary analysis of the scientific
data forcibly points to the conclusion that a new human life commences at the
precise moment when the membranes of the sperm and egg cells fuse. Specifically,
she critiques the more common position that human life begins abour 24 hours later
during an event called syngamy (the breakdown of the two pronuclear membranes in
the new cell, which results from the fusion of sperm and egg).

In this way, Dr. Condic accomplishea in the field uf‘develupmental biolug_v ex:lctf_v
what the Westchester Institute hupc‘s to foster in the realm of ethical reflection:
namel}a rigoruus advancement of the discussion regarding unsettled qur:stiuns of
paramount moral concern.

With Dr. Condic’s contribution, we are proud and delighted to launch our White
Paper series.

Fr. Thomas Berg, L.C., Ph.D.

Executive Director
The Westchester Institute for Ethics & the Human Person

"The Westchester Institute is profoundly grateful to Antoine Puech, whose generosity ACKNOWLEDGEMENT
has made this publication possible.

vii
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Resolving the question of when human life begins is critical for advancing a rea- SUMMARY
soned public policy debate over abortion and human embryo research. This article
considers the current scientific evidence in human embryology and addresses two
central questions concerning the beginning of life: 1) in the course of sperm-egg
interaction, when is a new cell formed that is distinct from either sperm or egg?
and 2) is this new cell a new human organism—i.c., a new human being? Based

on universally accepted scientific criteria, a new cell, the human zygote, comes into
existence at the moment of sperm-egg fusion, an event that occurs in less than a
second. Upun formartion, the zygote imml::].iﬂtely initiates a cumplex sequence of
events that establish the molecular conditions required for continued embryonic
development. The behavior of the zygote is radically unlike that of either sperm

or egg separately and is characteristic of a human organism. Thus, the scientific
evidence supports the conclusion that a zygote is a human organism and that the
life of a new human heing commences at a scientifically well defined “moment of
Cuncept.ion.“ This conclusion is objcct_ive, consistent with the factual evidence, and
independent of any specific ethical, moral, political, or religious view of human life
or of human embryos.
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HOW HAS THE BEGINNING
OF LIFE BEEN DEFINED?

The question of when human life begins is one of considerable ethical, legal, and po-
litical importance, particularly for public policy debates over abortion and embryonic
stem cell research. Recently, a number of our nation’s most prominent political lead-
ers have weighed in on this question, proposing two very different sorts of answers.
On the one hand, Nancy Pelosi, the Speaker of the House of Representatives, stated,
“I don't think anybody can tell you when ... human life begins.”' Her sentiment has
been echoed by Senator Biden,* who said thar he believes life begins at conception,
but that this is merely a religious opinion that could not legitimately be the basis for
public policy. In contrast, Senator McCain has confidently stated that life begins “at
the moment of conception,” although he did not offer a precise definition of when
this moment occurs.
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1 Nancy Pelosi, Meet the Press interview with Tom
Brokaw, August 24, 2008, Transcript available at http://
www.msnbc.msn.com/id/26377338/page/3/ (accessed
9/12/2008; transcript on file with author).

2 Joseph Biden, Mee! the Press interview with Tom
Brokaw, September 7, 2008. Transcript avaifable at hitp://
www.msnbe.msn.com/id/26590488/page/d/ (accessed
9/12/2008; transcript on file with author).

3 John McCain, Saddieback Presidential Forum interview
wiih Rick Warren, August 16, 2008. Transcript avallable at
http://transcripts.cnn.com/TRANSCRIPTS/0808/17/se.01.
htmi (accessed 9/12/08; transcript on file with author),

Modern science indicates that the beginning of life

occurs sometime after the fertilization of an ovum
by a sperm cell, yet fertilization itself is surprisingly

difficult to define.

When in the course of prenatal development a new human being comes into existence
is not an easy question to answer; indeed, it has been answered in many ways through-
out history, based on the understanding of human development available at any given
time. Advances in the study of human embryology have sharpened our focus to an
increasingly narrow developmental time-frame. Modern science indicates thac the
beginning of life occurs sometime after the fertilization of an ovum by a sperm cell, yet
fertilization itself is surprisingly difficult to define. The events immediarely following
the fusion of sperm and egg—and prior to the first cell division (an approximately 24-
hour period also referred to as the first cell cycle)—have typically been viewed as part
of the “process” of fertilization (see Figure 1, p. 17). At some point during this period,
an embryo forms, but precisely when this occurs has been the subject of considerable
disagreement and debate.

The point at which fertilization ends and embryonic development commences is
commonly placed at “syngamy,” the time when the membranes surrounding the

nuclei derived from the sperm and the egg break down in preparation for the first cell
division (see Figure 1E, p. 17). Indeed, many textbooks devoted to the topic of human
embryology,” as well as the legal codes of a number of countries® and states within
the USA,® define the completion of fertilization and beginning of life in this man-
ner. Yer this is not the only point at which life is said to begin. Recently,” it has been
asserted that the life and moral status of the embryo begin at the eight-cell stage,
because zygotic transcription (the active utilization of embryonic genes) commences
at this time; and prior to this moment, whatever is happening in the “fertilized egg”*
is being driven by maternal factors.” Some push the onset of life to even later, to the
formation of specific structures or the onset of specific developmental processes. "
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4 For example: “Fertilization is a complex sequence of
coordinated events that begins with contact between a
sperm and an oocyte...and ends with the intermingling
of matemal and paternal chromosomes at metaphase

of the first mitotic division of the zygote” [Keith L. Moore
and TV.N. Persaud, The Developing Human, Tth ed.
(Philadelphia: Saunders-Elsevier, 2003), 31]; “At this point,
[syngamy] the process of fertilization can be said to be
complete and the fertilized eqgq is called a zygote” [Bruce
M. Carlson, Human Embryology and Developmental Biol
ogy, 3rd ed. {Philadelphia: Mosby-Etsevier, 2004), 36].

5 International Cansartium of Stem Cell Networks, “Global
Regulation of Human Embryonic Stem Cell Research and
Oocyte Donation” hitp://www stemcelicentre.edu.au/PDF/
Global_Regulation HESC_Research_QOocyte_Donation pdf
(accessed October 6, 2008}

6 For example: VA. CODE ANN. S 20-156 (2004): *'Embryo’
means the organism resulting from the union of a sperm
and an ovum from first cell division until approximately the
end of the second manth of gestation.”

7 Philip G. Peters, Jr., “The Ambiguous Meaning of Human
Conception,” University of California-Davis Law Review
40 (2006):199-228.
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8 Referring to the product of sperm-eqq fusion as a
“fertilized egg” is misleading; once an egg is fertilized, it
ceases to be an egq. This term avoids the ceniral question
of what kind of cell is produced by fertilization.

9 There s good evidence from mouse and from human
embryos that the zygofic genome becomes active before
the first cell division: Luke Martin-McCaffrey et al.,
“RGS14 i5 a Mitotic Spindle Protein Essential from the
First Division of the Mammalian Zygote,” Deveiopmental
Cell 7, no. 5 iNovember 2004): 763-9; Asangla Ao et al.,
“Transcription of Paternal Y-linked Genes in the Human
2Zygole as Early as the Pronucleate Stage," Zygote 2,

no. 4 (November 1894): 281-7; Robert Danlels et al.,
“XIST Expression in Human Oocytes and Preimplantation
Embryos” American Journal of Human Genetics 61, no,

1 (July 1997): 33-9; Richard M. Schultz, "Regulation of
Zygotic Gene Activation in the Mouse,” Bisessays 15, no.
8 (August 1993): 531-8; Christine Bouniol, Eric Nguyen,
and Pascale Debey, “Endogenous Transeription Occurs at
the 1-cell Stage in the Mouse Embryo," Experimental Call
Research 218, no. 2 (May 1995): 57-62; Anthony T. Dob-
son et al., “The Unique Transcriptome Through Day 3 of
Human Preimplantation Development.” Human Molecular
Genetics 13, no. 14 (July 2004):1461-70.

10 It is commonly claimed that life begins with the
formation of the inner cell mass of the embryo (~four
days post fertilization), or when the embryo implants in
the uterus (~5-6 days post fertilization), or at the onset of
gastrulation (~two weeks after fertilization).
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The fact that life is truly a continuum further complicates the question of when

a new life commences. Most human beings are produced from the union of two
preexisting cells: sperm and egg. Sperm and egg cells were, in turn, generated from
living cells that preceded them in the testes and ovaries, and so forth, back indefi-
nitely to the beginning of all life. In light of the continuous nature of living cells,
defining the beginning of a new organism as the onser of zygotic transcription or
the breakdown of nuclear membranes is intellectually and scientifically unsaristying.
These are arbitrary points along a continuum of life—points that are likely to vary
considerably across closely related species and across individuals of the same species.
Such defnitions are logically akin to linking the beginning of “personhood” to the
eruption of teeth in an infant or to the onset of menses in an adolescent—they are
arbitrary, variable, and not indicative of any fundamental change in the entity under
consideration.

The continuum of cellular life—with living cells giving rise to new types of cells and,
ultimately, to new individuals—has led some to conclude that the question of “when
life begins™ is unanswerable. Because cellular life exists in a continuum, this line of
reasoning concludes, there can be no meaningful point at which a “new” human life
is said o begin. Yet if this view is correct, we are left with a serious ethical dilemma:
while no one objects to the destruction of ordinary human cells for biomedical re-
search, the use of human beings for such purposes is universally condemned. Clearly,
some non-arbitrary criteria must be established to determine when living human
cells give rise to a new individual human being.

WHAT IS THE SCIENTIFIC BASIS FOR DISTINGUISHING
DIFFERENT TYPES OF CELLS?

Science relies on detailed observation to determine when a change in cell type has
UcfurIﬂd. Tl’]tuug}luut embfy()gﬂﬂﬁ'sis, [ﬂ”& Cuﬂtinuously Cl‘\angt‘ Fr()m one typf o
another, and these transitions can be reliably detected. Scientific distinctions are
made between various cell types, based on two relatively simple criteria: cells are
known to be different from each other because they have different composition (i.e.,
different genes are expressed, different proteins produced, etc.) and because they
exhibit distinct types of cell behavior. For example, a transient embryonic population
of cells, known as neural crest cells, pruduces a variety of different cell types during
development, including the progenitors of all the sensory neurons of the body. As
neural crest cells convert into this new cell type (sensory neural progenitors), they
undergo a number of observable changes: they stop migrating, begin a period of
more active cell proliferation, begin to express different genes, and assume a different
cellular morphology. These changes are the basis for asserting that neural crest cells
and sensory neural progenitors are distinet cell types.
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When cells are classified into specific types, differences in either composition or
behavior are the bases for all scientific, as opposed to arbitrary, distinctions. If, for
example, scientists were to propose that during embryonic development a novel cell
type exists between a neural crest and a sensory neural progenitor cell, they would
have to prove this assertion by pointing to specific material or behavioral characteris-
tics that distinguish this cell both from the cell that gave rise to it and from the cell it
subsequently generates—or risk having their assertions dismissed as mere fantasy.

In considering the question of when the life of a new human being commences, we
must first address the more fundamental question of when a new cell, distince from
sperm and egg, comes into existence: when during the interactions of sperm and egg
do we observe the formation of a new cell with both a material composition and a
developmental pathway (i.e., a pattern of cell behavior) thar are distinct from the
cells giving rise to it? These two criteria (unique composition and behavior) are used
throughout the scientific enterprise to distinguish one cell type from another—and
if we reject them as the basis for making such distinctions, the only alternative is to
make an essentially arbitrary decision.

HOW DOES THE ZYGOTE DIFFER
FROM SPERM AND EGG?

Tl'lf.' bﬂhic events Uf t‘arly devﬂlupmfﬂt are I]Uth [C&Uﬂably \N(‘.’“ CharaEtEIiZCd ﬂl]d en-
trely uncontested. Following the binding of sperm and egg 1o each other, the mem-
branes of these two cells fuse, creating in this instant a single hybrid cell: the zygote
or one-cell embryo (see Figure 1A). Cell fusion is a well studied and very rapid event,
occurring in less than a second.'! Because the zygote arises from the fusion of two
different cells, it contains all the components of both sperm and egg, and therefore
the zygote has a unique molecular composition that is distinct from either gamete.

Subscquen[ to sperm-egg fusion, events rapidly occur in the zygote that do not nor-
mally occur in either sperm or egg. The contents of what was previously the sperm,
including its nucleus, enter the cytoplasm of the newly formed zygote. Within min-
utes of membrane fusion, the zygote initiates changes in its ionic composition'® that
will, over the next 30 minutes, result in chemical modifications of the zona pellucida,
an acellular structure surrounding the zygote (Figure 1B). These modifications block
sperm binding to the cell surface and prevent further intrusion of additional sperma-
tozoa on the unfolding process of development. Thus, the zygote acts immediately
and specifically to antagonize the function of the gametes from which it is derived;
while the “goal” of both sperm and egg is to find each other and to fuse, the first act
of the zygote is immediately to prevent any further binding of sperm to the cell sur-
face. Clearly, then, the prior trajectories of sperm and egg have been abandoned, and
a new developmental trajectory—that of the zygote—has taken their place.
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Fig 1A Sperm-Egg Fusion
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Fig 1B Zygote Formation

Paternal
nucleus

Fig 1D Onset of Zygotic Transcription

11 Ulyana Vjugina and Janice P. Evans, “New Insights into
the Molecular Basis of Mammalian Sperm-Egg Membrane
Interactions,” Frontiers in Bioscience 13, no. 2 (January
2008): 462-76; Meital Oren-Suissa and Benjamin Padbile-
wicz, “Cell Fusion During Development,” Trends in Cell
Biology 17, no. 11 (November 2007): 537-46.

12 Liewellyn J. Cox et al., “Sperm Phosphalipase Czeta
fram Humans and Cynomolgus Monkeys Triggers Ca2+
Oscillations, Activation and Development of Mouse
Oocytes," Reproduction 124, no. 5 (November 2002): 611-
23; Christopher M. Saunders, Karl Swann, and F. Anthony
Lai, “PLCzeta: A Sperm-Specific PLC and its Patential

Role in Fertilization,” Biochemical Society Symposia 74
(2007): 23-36.
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maternally derived DNA.?' This differential transcription again indicates that the
two halves of the genome interact prior to syngamy, even though they are located in
physically separate compartments within the zygote.

Gradually, the two pronuclei move towards the center of the cell, in preparation for
the first cell division (i.c., mitosis) of the zygote (Figure 1E). Immediately prior to
cell division, syngamy occurs. Although syngamy is often characterized as the “unit-
ing” of the two halves of the genome to generate a single diploid nucleus, in fact,
syngamy is little more than the breakdown of the nuclear membranes that separate
the two pronuclei. No “single” nucleus is formed ar this point since there is no nu-
cleus at all. The maternally and paternally derived chromosomes are merely present
in the same general region of the cytoplasm. This physical co-localization is required
for accurate segregation of the chromosomes during cell division, so that both cells of
the two-cell embryo inherit identical DNA. Following nuclear membrane breakdown
(i.e., “syngamy”), the first mitotic division of the zygote takes place, thus completing
the first cell cycle and generating the two-cell embryo (Figure 1F).

From this time forward, although many complex interactions will occur berween
cells as the mature body is gradually produced, on the intracellular level DNA repli-
cation and cell division will proceed in more or less the standard way that is com-
mon to all body cells. Thus, the events of the first cell cycle, which modify the DNA
contributed by sperm and egg to enable the participation of this DNA in embryonic
development, are unique to the zygore and to the first cell cycle (i.e., the first day
following sperm-egg fusion).

Based on this factual description of the events following sperm-egg binding, we can
confidently conclude that a new cell, the zygote, comes into existence at the “mo-
ment” of sperm-egg fusion, an event that occurs in less than a second. At the point
of fusion, sperm and egg are physically united—i.e., they cease to exist as gametes,
and they form a new entity that is materially distinct from either sperm or egg. The
behavior of this new cell also differs radically from that of either sperm or egg: the
developmental pathway entered into by the zygote is distinct from both gametes.
Thus, sperm-egg fusion is indeed a scientifically well defined “instant” in which the
zygote (a new cell with unique genetic composition, molecular composition, and
behavior) is formed.

IS THE ZYGOTE MERELY A NEW HUMAN CELL OR
IS IT A NEW HUMAN INDIVIDUAL?

‘The events immediately following sperm-egg fusion provide incontrovertible evi-
dence that a new human cell, the zygote, is produced by this event. Yet, these obser-
vations do not address whether the life of a new human individual has commenced.
Is the zygote merely a new kind of cell, or is it a new human being—a distinct,
individual human organism?
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17 Gemma Capmany et al., “The Timing of Pronuciear
Formation, DNA Synthesis and Cleavage in the Human
1-cell Embryo," Molecuiar Human Reproduction 2, no. 5
(May 1996): 289-306.

18 Pierre Comizzoli et al., “Onset of the First S-phasa is
Determined by a Paternal Effect During the G1-phase in
Bovine Zygotes," Biology of Reproduction 62, no. 6 (June
2000): 1677-84; J. Schabronath and K. Gartner, “Paternal
Influence on Timing of Pronuclear DNA Synthesis in
Maturally Ovulated and Fertilized Mouse Egas,” Biology of
Reproduction 38, no. 4 (May 1988): 744-9.

19 See footnote 9.

20 Toshio Hamatani et al.. “Dynamics of Global Gene
Expression Changes During Mouse Preimplantation De-
velopment,” Developmenial Cell6, no. 1 {January 2004):
117-31; Toshio Hamatani ei al., "Global Gene Expression
Profiling of Preimplantation Embryos” Human Cell 19,
no. 3 (August 2006): 98-117. See also Diane M.Worrad,
Prahlad T. Ram, and Richard M. Schultz, “Regulation of
Gene Expression in the Mouse Oocyte and Early Preim-
plantation Embryo: Developmental Changes in Sp1 and
TATA Box-binding Protein, TBR" Development 120, no. 8
(August 1994): 2347-57, and references therein.

21 Fugaku Aoki, Diane M. Worrad, and Richard M
Schultz, “Regulation of Transcriptional Activity During

the First and Second Cell Cycles in the Preimplanta-

tion Mouse Embryo,” Developmental Biology 181, no.

2 (January 1997); 296-307; Marie Wiekowski, Miriam
Miranda, and Melvin L. DePamphilis, “Requirements

for Promoter Activity in Mouse Oocytes and Embryos
Distinguish Patemal Pronuclei from Maternal and Zygotic
Muclei,” Deveiopmental Biology 159, no. 1 (September
1993): 366-78; Plerre G. Adenot et al., “Differential H4
Acetylation of Paternal and Maternal Chromatin Precedes
DNA Replication and Differential Transcriptional Activity
in Pronuclei of 1-cell Mouse Embryos” Development 124,
no. 22 (November 1997): 4615-25.
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22 http:/fwww.merriam-webster com/dictionary/organism
(accessed 10/1/2008; definition on file with the authar).
The second definifion is also given verbatim by the
Mational Library of Medicine, administered by the National
Institutes of Health (hitp:/fwww.nim.nih.gov/mediineplus/
mplusdictionary.html).

The question of precisely when a new human organism comes into existence wasn't
a matter of practical importance until the advent of in vitro fertilization and hu-
man embryo research. Consequently, scientists, philosophers, and bioethicists have
not considered this question in great detail until recently; and appealing to experts
(embryologists and ethicists alike) yields a plethora of opinions, often with very little
factual evidence to support them. To address this question based on the scientific
evidence, it is important to distinguish clearly between human cells and human
organisms.

An organism is defined as “(1) a complex structure of interdependent and subordi-
nate elements whose relations and properties are largely determined by their function
in the whole and (2) an individual constituted to carry on the activities of life by
means of organs separate in function but mutually dependent: a living being.”* This
definition stresses the interaction of parts in the context of a coordinated whole as
the distinguishing feature of an organism.

The key feature of a human pattern of development is

its organization towards the production of a mature

human body.

23 Maureen L. Condic and Samue! B. Condic, “Defining
(rganisms by Organization," Mational Catholic Biogthics
Quarterly 5: 331-353.

24 Maureen L. Condic, “Life: Defining the Beginning by
the End,"” First Things 133 50-54.

Based on this definition, it has been proposed that human beings (including embry-
onic human beings) can be reliably distinguished from human cells using the same
kinds of criteria scientists employ to distinguish different cell types: by examining
their composition and their pattern of behavior.” A human being (i.e., a human or-
ganism) is composed of characteristic human parts (cells, proteins, RNA, DNA), yet
it is different from a mere collection of cells because it has the characreristic behavior
of an organism: it acts in an interdependent and coordinated manner to “carry on
the activities of life.” In contrast, collections of human cells are alive and carry on the
activities of cellular life, yet fail to exhibit coordinated interactions directed towards
any higher level of organization. Collections of cells do not establish the complex,
interrelated cellular structures (tissues, organs, and organ systtms) that exist in a
whole, living human being. Similarly, a human corpse is not a living human organ-
ism, despite the presence of living human cells within the corpse, precisely because
this collection of human cells no longer functions as an integrated unit.”

Is a human zygote a human organism? For developing humans, the behavior and
structures associated with adulr stages of life are not yet fully manifest (embryos
neither look like nor act like mature human bt'ings). However, deve]uping human
beings are composed of characteristic human parts and they exhibit a Auman pattern
of developmental behavior. The key feature of @ human pattern of development is its
organization towards the production of a mature human body.
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From the moment of sperm-egg fusion, a human zygore acts as a complete whole,
with all the parts of the zygote interacting in an orchestrated fashion to generate the
structures and relationships required for the zygote ro continue developing towards

its mature state. Everything the sperm and egg do prior to their fusion is uniquely
ordered towards promoting the binding of these two cells. Everything the zygote does
from the point of sperm-egg fusion onward is uniquely ordered to prevent further
binding of sperm and to promote the preservation and development of the zygote
itself. The zygote acts immediately and decisively to initiate a program of development

thar will iFuninrerrunred by accident diceace ar evrernal inrerventinn neaceed ceam.
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25 See footnote 22,
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