Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application N

umber 13752082

Filing Date

2013-01-28

First Named Inventor |J0hn L. Schenk

Art Unit

| 1651

Examiner Name

| Gough, Tiffany Maureen

Attorney Docket Number

| XY-5 (US) Cont 6

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
s Patent Number Issue Date F Relevant Passages or Relevant
Initial No Code? of cited Document 3
Figures Appear
1 6140121 2000-10-31 Ellington
2 4007087 1977-02-08 Ericsson
3 4474875 1984-10-02 Shrimpton

If you wish to add additional U.S. Paten

t citation information pl

ease click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner|
Initial*

Cite No

Publication
Number

Kind
Code?

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columna, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Annlicant of cited where Relevant T
Initial™ No | Number? Code? j Code?| Date PP Passages or Relevant
Document ;
Figures Appear
1 99/33956 WO 1999-07-08 Seidel |:|

EFS Web 2.1.17

Petitioner ABS Global, Inc. - Ex. 1042, p. 1



Application Number 13752082

Filing Date 2013-01-28
INFORMATION DISCLOSURE First Named Inventor | John L. Schenk
STATEMENT BY APPLICANT [ — Tres
( Not for submission under 37 CFR 1.99)

Examiner Name | Gough, Tiffany Maureen

Attorney Docket Number |XY—5 (US) Cont 6

2 01/37655 WO A1l 2001-05-31 Schenk

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

FUGGER ET AL, "Birth of normal daughters after Microsort sperm separation and intrauterine insemination, in-vitro
fertilization, or intracytoplasmic sperm injection” Human Reproduction, 1998, vol. 13, p.2367-2370

JOHNSON ET AL, "Gender Preselection in Mammals" in Miller et al. (eds), Beltsville Symposium XX, USDA, 1996,
151-164

3 EP Notice of Allowance dated June 5, 2013, in corresponding EP Patent Application No. 05001937.1.

4 US Office Action dated November 7, 2012, in corresponding US Patent Application No. 12/807,555.

5 US Office Action dated April 26, 2012, in corresponding US Patent Application No. 12/807,555.

6 See attached Information Disclosure Statements as filed in US Patent Application No. 12/807,555.

7 See File Wrapper of corresponding US Patent Application No. 11/608,079 (now granted patent no. 7,820,425}

8 See Partial File Wrapper of corresponding US Patent Application No. 12/807,555 filed September 7, 2010

If you wish to add additional non-patent literature document citation information please click the Add button ~Add

EFS Web 2.1.17

Petitioner ABS Global, Inc. - Ex. 1042, p. 2




Application Number 13752082
Filing Date 2013-01-28

INFORMATION DISCLOSURE First Named Inventor | John L. Schenk

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit | 1651
Examiner Name | Gough, Tiffany Maureen

Attorney Docket Number |XY—5 (US) Cont 6

EXAMINER SIGNATURE

Examiner Signature | Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). ? For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. * Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17

Petitioner ABS Global, Inc. - Ex. 1042, p. 3



Application Number 13752082

Filing Date 2013-01-28

INFORMATION DISCLOSURE First Named Inventor | John L. Schenk

STATEMENT BY APPLICANT [ — oo

( Not for submission under 37 CFR 1.99)
Examiner Name | Gough, Tiffany Maureen

Attorney Docket Number |XY—5 (US) Cont 6

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[[J The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[X] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Cindee R. Ewell/ Date (YYYY-MM-DD) 2013-07-08

Name/Print Cindee R. Ewell Registration Number 59,363

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17

Petitioner ABS Global, Inc. - Ex. 1042, p. 4




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that. (1) the general authority for the collection of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

T

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant o 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17

Petitioner ABS Global, Inc. - Ex. 1042, p. 5




Human Reproduction vol.13 no.9 pp.2367-2370, 1998

OUTSTANDING CONTRIBUTION

Births of normal daughters after MicroSort sperm
separation and intrauterine insemination, in-vitro
fertilization, or intracytoplasmic sperm injection

E.F.Fugger'>, S.H.Black'?, K.Keyvanfar' and
J.D.Schulman'?

!Genetics & IVF Institute, 3020 Javier Road, Fairfax, VA 22031,
*Department of Obstetrics and Gynecology. and *Department of
Human Genetics, Medical College of Virginia. Richmond, VA,
UsA

#To whom correspondence should be addressed

The world’s first deliveries of normal babies after use of
flow cytometric separated human sperm cells (MicroSort™)
for preconception gender selection are reported. Offspring
were of the desired female gender in 92.9% of the pregnan-
cies. Most of these pregnancies and births were achieved
after simple intrauterine insemination.

Key words: flow cytometric separation/MicroSort/sex selection/
XSort/YSort

Introduction

A reliable method for preconception gender selection of
offspring in humans has been sought for many years, Historical
approaches, including the search for physical, biochemical,
and immunological differences. have produced many methods
that attempt X and Y sperm cell separation. Among the more
prevalent methods reported are albumin gradients, Percoll®
gradients, Sephadex columns, and a modified swim-up, all
subsequently resulting in unconfirmed sperm cell separation
after DNA analysis and inconsistent gender reports (Flaherty
and Matthews, 1996; Reubinoff and Schenker, 1996),

Any method for separation of X and Y chromosome-bearing
spermatozoa must rely on an identifiable difference between
these living cells, The only currently recognizable distinction
between living X- and Y-bearing spermatozoa is their total
DNA content, owing to the larger size of the X chromosome
(Pinkel er al., 1982). In 1987, Johnson er al. reported flow
cytometric separation (FCS) of animal X- and Y-bearing
spermatozoa into two enriched populations based on total DNA
difference (United States Patent #5.135,759). Subsequently.
pregnancies and births have been reported in the rabbit (Johnson
et al., 1989), swine (Johnson, 1991), ovine (Morrell and
Dresser, 1989), and bovine (Cran et al., 1993) species using
such flow sorted spermatozoa. Over 400 offspring, all normal,
have been born using flow sorting technology, including
three successive generations in swine (L.A.Johnson, personal
communication) and five successive generations in rabbits
{Morrell and Dresser, 1989). The first successful separation of

© European Society for Human Reproduction and Embryology

human X- and Y-bearing sperm cells based on the 2.8% total
DNA content difference using FCS was reported by Johnson
and ourselves (Johnson et al., 1993), and has been substantiated
by fluorescence in-situ hybridization (FISH) analysis (Vidal
et al., 1998). The efficacy of any preconception sperm separa-
tion procedure can be determined on a sample aliquot by using
FISH techniques with X and Y chromosome-specific probes
to stain individual spermatozoa. Levinson ef al. (1995) sub-
sequently reported the first human pregnancy using MicroSort
and preimplantation embryo genetic testing for the prevention
of X-linked hydrocephalus.

We now describe the first births and clinical trial data from
the use of MicroSort followed by intrauterine insemination
(IUI). in-vitro fertilization (IVF). or intracytoplasmic sperm
injection (1CS1). This report presents results with MicroSort
FCS designed to achieve enrichment in X chromosome-bearing
spermatozoa (XSort™).

Materials and methods

Based on the birth of over 400 normal offspring from four species
of animals and negative results of the Ames mutagenicity test
(Hazelton Washington, Vienna, VA, USA) for the specific dye and
laser. an Institutional Review Board approved trial was established
to assess flow cytometric separation of X- and Y-bearing spermatozoa
in human subjects.

Subject selection

Individuals entered the trial for prevention of sex-linked disorders in
offspring or for family balancing. Family balancing was defined as
sorting for the gender found in <<50% of the children in that family.
Couples were provided with written information, consent documents,
and personal counselling regarding the risks and benefits of MicroSort.

Sperm preparation and staining

Fresh or frozen semen specimens were provided for sorting. Fresh
semen specimens were allowed to liquefy at 35°C for 30 min. Frozen
specimens were thawed at room temperature in a laminar flow hood
for 15 min. Specimens were evaluated for volume, count, motility,
progression, viability, and percent abnormal cells using WHO stand-
ards {World Health Organization, 1992). Specimens to be sorted were
extended, centrifuged, resuspended, filtered through glass wool to
remove debris and non-motile sperm cells (Johann er al., 1989), and
treated with a solution of Hoechst 33342, the vital fluorochrome
bisbenzimide (Calbiochem-Behring Corporation, La Jolla, CA. USA)
using previously described techniques (Johnson et al., 1993).

Flow cytometric separation
The specimens were sorted by FCS as previously described (Johnson
et al.. 1993). Briefly. spermatozoa were sorted using buffered sheath
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fluid with either a modified Epics” 753 (Coulter Corporation, Hialeah,
FL, USA) or a modified fluorescence-activated cell sorter (FACS®
Vantage; Becton-Dickinson Immunocytometry Systems, San Jose,
CA, USA). Fluorescence emitted from each sperm cell was detected
through a 400-nm long pass filter, and the enriched fraction of the
sorted sample was collected. The motility and progression of the
sorted specimen were evaluated at 35°C under paraffin oil using an
inverted microscope with Hoffman optics (Leitz; Bunton Instruments.
Rockville, MD, USA).

Fiuor

Approximately 3000 to 10 000 spermatozoa from the enriched sorted
fraction were used to determine the proportion of X- and Y-bearing
cells by FISH using alpha-satellite DNA probes specific for the X
and Y chromosomes. The FISH procedure was a modification (Pieters
et al.. 1990) of one DNA probe standard protocol (Vysis Inc., Downers
Grove, IL. USA). Briefly. the sorted cells were washed two times for
6 min at 1300 g with phosphate-buffered saline (PBS). The pellet
was resuspended in 10 pl of PBS and air dried in a 0.5-cm? area on
a glass slide for 10 min at 40°C. The dried cells were subsequently
fixed three times each with 2, 5, and 10 pl of fixative (75% methyl
alcohol. 25% acetic acid), respectively. Each slide was washed three
times with 40 ml of a 2X concentration of SSC (0.3 M NaCl. 30 mM
sodium citrate) (Vysis Inc.) at 37°C and allowed to air dry. The fixed
spermatozoa were treated with 50 mM dithiothreitol in 0.1 M Tris-
HCI (pH 8.0 at room temperature) for 8 to 10 min, washed three
times with 2X88C and air dried at room temperature. The treated
slides were denatured simultaneously with 1 pl of Vysis Spectrum
CEP X orange/Y green probe mixture, 10.5 pl Vysis Spectrum CEP
hybridization buffer (Vysis) and 3.5 pl of distilled water at 75°C
under a 22X22-mm cover glass for 5 min. Similar analyses could
also be performed with X and Y probes from other sources. The
sperm DNA and the X and Y probe mixture were hybridized for 30
to 45 min at 42°C. The slides were washed with a 0.4XSSC (pH
7.0) at 75°C and counter-stained with DAPI (4'.6-diamidino-2-
phenylindole). The sperm cells were screened using a 60X objective
on a Nikon Optiphot-2 (Nikon Inc., Melville, New York, USA)
equipped with a dual band pass fluorescein isothiochyocyanate (FITC)/
rhodamine cube and DAPI filter. The sorted sperm cells were identified
first using the DAPI filter then analysed by the FITC/rhodamine filter.
Spermatozoa identified with one distinct red spot were classified as
haploid X chrc bearing cells and those with one distinct
green spot as haploid Y chromosome-bearing spermatozoa. A total
of 200 spermatozoa was counted for each patient.

in-situ hybridi.

Post-sort specimen cryopreservation
Sorted specimens to be frozen were extended with TEST yolk buffer
freezing medium (Irvine Scientific, Santa Ana. CA, USA), transferred
into 1-ml Nunc eryotubes (Nune, Kamstrup, Denmark) or into 0.25-
ml straws (IMV, Minneapolis, MN, USA) and subsequently frozen
in a programmable rate freezer (TS Scientific, Perskie, PA, USA)
using liquid nitrogen vapour (Mahadevan and Trounson, 1984). Frozen
sorted specimens were stored at —196°C in liguid phase nitrogen.
Frozen specimens used for IVF or ICSI were thawed at room
temperature, centrifuged, and resuspended in Ménézo's B2 (Fertility
Technologies Inc., Natick, MA, USA) or Whittingham’s T6 (Quinn
et al., 1984) medium prior to use.

Results
IVF and 1CSI

Spermatozoa sorted for the X-bearing chromosome were used
for 27 patients in 33 IVF/ICSI cycles. A total of seven clinical
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pregnancies resulted in a 21.2% (7/33) clinical pregnancy rate
per initiated cycle.

Intrauterine insemination

Intrauterine insemination was performed after appropriate
clinical monitoring in 208 cycles using an average of 130X 10°
total motile sperm cells per insemination in 92 patients with
an average age of 33.9 years. The average post-MicroSort FISH
analysis for XSort samples was 84.5% X-bearing spermatozoa.
Twenty-two clinical pregnancies occurred in these 208 1UI
cycles (10.6% pregnancy rate/cycle). This rate was rather
similar to that reported for medical donor insemination in
10 796 cycles (8.9% pregnancy rate/cycle) (Johnston ef al.
1994) and for donor 1Ul and gamete intra-Fallopian transfer
in 21760 cycles (11.0% pregnancy rate/cycle) (Human
Fertilization and Embryology Authority, 1997) without
MicroSort.

Pregnancies and births

A total of 29 clinical pregnancies was achieved with MicroSort
XSort followed by 1UL IVE, or ICSI. Nine patients have given
birth to 11 normal healthy babies. seven pregnancies resulted
in spontancous miscarriage. there was one ectopic pregnancy,
and 12 pregnancies are ongoing. Of the 14 pregnancies with
known fetal or birth gender. 13 had only female conceptions
(92.9%). A total of 88.2% (15/17 including three sets of twins)
of the fetuses was of the female gender.

Discussion

We demonstrate the achievement of a substantial number of
pregnancies and deliveries of normal babies after use of
MicroSort in humans. Importantly, most of these pregnancies
were achieved after simple 1UL In 92.9% of the pregnancies,
offspring were solely of the desired female gender. All children
born so far have been normal and healthy.

The ability to separate X- and Y-bearing sperm cells provides
new opportunities for women who are carriers of X-linked
disorders. There are over 350 X-linked discases in humans,
including haemophilia, Duchenne muscular dystrophy, and X-
linked hydrocephalus. In most cases, the X-linked diseases are
only expressed in the male offspring of carrier mothers. The
use of MicroSort for the enrichment of the X chromosome-
bearing sperm cells can now allow for the preferential concep-
tion of unaffected female offspring. Combining MicroSort
with IVF or ICSI and subsequent preimplantation embryo
testing represents an even more powerful tool for increasing
the number of unaffected female embryos conceived, and
reducing or eliminating the transfer of male embryos to
the uterus.

Current MicroSort technology provides an average of ~85%
X-bearing spermatozoa in the enriched sorted sample as
determined by FISH analysis. This increase would be expected
to make it ~ five to six times more likely to have a female
than a male child (85/15 = 5.7) after an XSort. MicroSort
technology now provides couples who desire family balancing
with a preconception method to increase substantially the
probability of having a daughter.
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Several characteristics specific to human sperm cells present
unique challenges for FCS compared with domestic animal
spermatozoa, Some of the issues that affect FCS include the
percentage total DNA difference between X- and Y-bearing
spermatozoa, physical shape and morphology, variation in the
size of the Y chromosome, heterogeneity of the sperm cells,
and the range of individual variability. Human sperm cells
present a relatively small average total DNA difference (2.8%)
between X- and Y-bearing spermatozoa compared with that of
some domestic animals (3.6 to 4.1%). In addition, variation in
the amount of human Y heterochromatin can result in the Y
chromosome being as much as 50% larger in one individual
than another. Human spermatozoa are more oval and have a
more highly variable morphology than the relatively paddle-
shaped bull spermatozoa, and these factors may affeet cell
orientation in the FCS system. It is not uncommon for the
average human sperm gjaculate to contain 30 to 50% abnormal
cells by WHO standards, and 85% abnormal cells by Kruger
strict criteria evaluation, compared with ~ 5 to 10% abnormal
cells in bull semen. Sperm cell morphology and, more specific-
ally. acrosome and membrane integrity may aftect dye uniform-
ity and light refraction issues relevant to fluorescence detection.
Human spermatozoa also present a comparatively high level
of heterogeneity within and between individuals.

Pregnancies after 1Ul using <1X10° motile sperm cells
have been obtained in bovine (Seidel ef al.,1996) and human
(Trout et al.. 1995; Centola, 1997) species. Intrauterine insem-
ination using 200 000 to more than 200X 10 motile spermato-
zoa in 1761 cycles has shown no significant differences
between the number of sperm cells inseminated and pregnancy
rate (Cressman er al., 1996). Current MicroSort technology
results in a reduced number of sperm cells compared with the
quantity usually used for medical UL but still readily achieves
many pregnancies. This is consistent with the observation that
men with Kallman’s syndrome, who have greatly reduced
sperm counts but functionally normal spermatozoa, readily
impregnate their wives through intercourse (Burris er al.
1988). In the human, pre-sort processing of the semen sample
is required to remove undesirable cells and to enhance the
number of normal motile cells prior to FACS. Subsequently,
a substantial number of cells passing through the flow cytometer
are eliminated due to lack of orientation, undetermined fluores-
cence difference. and other factors. The retrieval rate currently
can vary between 0.6% and 1.2% of the sperm cells passing
through the cytometer. Sperm samples starting with 50X 10°
or more cells generally result in ~100 000 to 300 000 motile
cells for 1UL Smaller numbers of spermatozoa can be used,
of course, for 1CS1 or IVFE.

Concerns regarding the use of ultraviolet light and Hoechst
33342 (bisbenzimide) for FCS of human sperm cells have
been expressed (Ashwood-Smith, 1994; Munné, 1994) and
clarified (Johnson and Schulman, 1994). Bisbenzimide is a
non-intercalating non-cytotoxic DNA stain that preferentially
binds to triplet adenine and thymine base pairs in the minor
groove outside of the double helix, and the binding is reversible
at 37°C. Hoechst 33342 absorbs at 358 nm, a substantial
distance from the maximum DNA absorption of ~ 260 nm,
excites at 367 nm and emits at 461 nm. While some somatic

Births of normal daughters after MicroSort sperm separation

cells have been found to be sensitive to bisbenzimide staining
(Durand and Olive, 1982; Van Zandt and Fry, 1983). sperm
nuclear DNA has undergone changes including compaction
and stabilization that is uniquely different from other cell
types. Watkins et al. (1996) found no evidence of mutagenicity
of human sperm cells stained with <900 pM bisbenzimide as
assessed by polymerase chain reaction analysis of the beta-
globin gene. Catt et al. (1997) also reported no increase in the
incidence of endogenous DNA nicks in human sperm cells
after bisbenzimide staining and ultraviolet exposure during
passage through a fluorescence-activated cell sorter. Concerns
regarding embryo development in bovine (Cran er al., 1994)
and rabbit (McNutt and Johnson., 1996) species were not
observed in our experience with humans, which resulted in a
92% embryo cleavage rate (unpublished data) and 21.2%
pregnancy rate per transfer cycle. Most importantly, as in the
animal data from several species with hundreds of normal
births, all offspring born from FCS of human spermatozoa
have been normal and healthy.

MicroSort provides a significantly high degree of X-bearing
sperm enrichment and represents the only validated method
for preferential conception of daughters. MicroSort also
achieves Y-chromosome enrichment of sperm populations
(YSort™), but to a lesser extent than the X-chromosome
enrichment from the XSort results reported here; our ongoing
trial with Y Sorts will be subsequently reported.

Fundamental principles of liberty affirm that couples should
be free to choose their own reproductive options. The preferen-
tial conception of a daughter in couples at risk for transmitting
an X-linked disease provides the couple with a higher likelihood
of an unaffected child. Furthermore, several surveys have
indicated that a majority of couples approve in principle of
preconception gender selection for purposes of family balan-
cing (Rosenzweig and Adelman, 1976; Markle and Nam,
1982). Our experience with couples who actually enquired
about gender selection indicates that 53.6% (675/1259) of such
enquirers desired female offspring. This slight preference for
girls is consistent with other reports by Batzofin (1987) for
American couples and Liu and Rose (1995) in the UK. The
majority of couples (90.5%) in our study were secking gender
preselection for family balancing purposes, were in their mid
thirties. had two or three children of the same sex, and desired
only one more child.

In summary, a significant number of individual normal births
in humans has been achieved using MicroSort, IUL, and IVF
and ICSI. Pregnancies have also been attained with the use of
frozen sorted sperm cells. MicroSort technology should find
broad application. and continued refinement is expected to
provide improvements in both sperm purity and recovery.
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