117

REFERENCES

Angell, R.R. 1989. Chromosome abnormalities in human preimplantation
embryos. In R. Alan {ed.), Development of preimplantation embryos
and their environment, pp. 181-187. New York: Liss.

Amheim, N, Li, H., and Cui, X. 1990. PCR analysis of DNA sequences in
single cells: Single sperm gene mapping and genetic disease diagnosis.
Geitomics 8: 415- 419,

Asworth, A., Swift, S., and Affara, N. 1989. Sequence of cDNA for murine
Z£y-1, a candidate for Tdy. Nucl. Acid, Res. 17:2864.

Baker, R.D., and Shea, B.F. 1985. Commercial splitting of bovine embryos.
Theriogenology 22:3-12.

Balakier, H., and Pedersen, R.A. 1982, Ailocation of cells to inner cell mass
and trophectoderm linages in preimplantation mouse embryos.
Dev. Biol. 90 : 352-362.

Barnes, F.L., Westhusin, M.E.‘ and Looney, C.K. 1990. Embryo cloning:
Principles and progress. In WMMMW
genetic applied_to livestock production, pp. 323-326. Edinburgh.

Benson, C., and Monk, M. 1988. Microassay for adenosine deaminase, the

enzyme lacking in some form of immunodeficiency in mouse

preimplantation embryos. Hum, Reprod. 3: 1004-1009.




118

Berta, P., Hawkins, J.R., Sinclair, A.H., et al. 1990. Genetic evidence
equating SRY and the testis-determining factor. Nature 348: 448-
450.

Betteridge, K., Ware, W., and Singh, E. 1981. Approaches to sex selection in
farm animals, In B. Brackett, G. Seidel, and S. Seidel {(eds.), New
technologies in animal breeding, pp. 109-125. San Diego: Academic
Press.

"Boehnke, M., Amheim, N,, Li, H., and Collins, F.S. 1989. Fine-structure
genetic mapping of human chromosomes using the polymerase chain
reaction on single spcrm:. Experimental design considerations. Am., J._
Hum, Genet, 45:21-32.

Bolton, V.N., hawes, S.M., Taclor, C.T., and parsons, J.H. 1989. An analysis
of the cormrelations among gross morphology, cleavage rates and
development to the blastocyst. J. In Vitro. Fertil. Embryo. Transfer.
6:30-35.

Bolton, V.N., Wren, M.E., and Parson, M.D. 1991. Pregnancy after in vitro
fertilization and transfer of human blastocyst. EmLSLmL 55:830-832.

Bondioli, K.R., Ellis, S.B., Pryor, J.H., Williams, M.W., and Harpold, M.M.
1989.The use of male specific chromosomal DNA fragments to
determine the sex of bovine preimplantation embyos. Theriogenology
31: 95-104.

Bone, J.G., and Bone, A. 1973. Increased ﬁequency of chromosomal
anormalies in abortions after induced ovulation. Lancet I: 679-680.




119

Bongso, A., Fong, CXK, Ng, S.C, Ratnam, S, and Lim, J. 1991.
Preimplantation genetics: Chromosomes of fragmented human
embryos. Fertil. Steril. 56: 66-70.

Boue, A., and Boue, J. 1977. Role of chromosome abnormalitics in
reproduction failures. J. Gynecol. Obstet. Biol. Reprod. Paris. 6:5-21.

Bradbury, M.W., Isola, L.M., and Gordon, J.W. 1990. Enzymatic
amplification of a Y-chromosome repeat in a single blastomere atlows
identification of the sex of preimplantation mouse embryos.
Proc, Natl. Acad, Sci. USA, 87:40534057.

Brambati, B., and Tulni, L. 1990, Preimplantation genetic diagnosis: A new
simple uterine washing system. Hum. Reprod, 5:448-450.

Brambati, B., and Formigli, L., 1991. Uterine lavage for preimplantation
genetic  diagnosis. In: Y. Verlinsky, and A. Kuliev (eds.),
Preimplantation genetics, pp. 165-174. New York: Prenum Press.

Braude, P., Bolton, V., and Moore, S. 1988. Human gene expression first
occurs between the four- and ecight- cell stages of preimplantation

| development. Nature 332:495-461.
Braude, P., Monk, M., Pickering, S., Cant, A., and Johnson, M. 1989.
l Mzasurement of HPRT activity in the human unfertilizedoocytes and
preembryos. Prenat. Diag, 9: 839-850.

Braude, P. 1991. Preimplantation diagnosis of genetic disease using enzyme
assays. In Y. Verlinsky, and A.M. Kutiev "(eds.), Preimplantation
genetics, pp.113-119, New York: Plenum Press.




120

Briggs, J., Miller, D., Bulmer, J.N., Griffith-Jones, M., Rame, V., and Lilford,
R. 1995. Non-syncytial sources of fetal DNA in transcervically
recovered cell populations. Hum. Reprod. 10: 749-754.

Bronson, R.A., and McLaren, A. 1970. Transfer to mouse oviduct of egg with
and without the zona pellucida. J. Reprod. Fertil, 22:129 - 136.

Buster, J.E., Bustillo, M., Rodi, I.A., et al. 1985. Biblogic and morphologic
development of donated ova recovered by nonsurgical uté,rinc lavage.
Am. J, Obstet, Gynecol, 153:211.

Carson, S.A., Gentry, W.L., Martin, C., Smith, A.L., and Buster, J.E. 1990,
Blastocyst micicbiopsy in preimplantation diagnosis : experiment in
mice. J. In Vitro Fert. Embryo Transfer. 7:187.

Carson, S.A., Gentry, .W., Smith, AL, and Buster, JE. 1993.
Trophectoderm microbiopsy in mouse blastocyst: Comparison of four
methods. J. Assist. Reprod. And Genetics. 10:427-433.

Chamberlain, J.S., Gibbs, R.A., Ranier, J., et. al. 1988. Deletion screening of
the Duchenne muscular dystrophy locus via multiplex DNA
amplification. Nucl. Acid. Res, 16 : 11141-56.

Chong, S.S., Kristjansson, K., Cota, J., Handyside ,A.H., and Hughes, M.R.
1993. Preimplantation prevention of X-linked disease : reliable and
rapid sex determination of single human cells by restriction analysis of
sirnulfaneously amplified ZFX and ZFY sequences. Hum, Mol. Genet.
2: 1187-1191. |

Cohen, J. 1991. Assisted hatching lot human embryos, L _In Vitro Fert.
Embyo Transfer. 8:179-190.



121

Cohen, J., Elsner, C., Kort, H., et al. 1990. Impairment of the hatching process
following IVF in the human and improvement of implantation by
assisting hatching using microm:;miplﬂation. Hum. Reprod. 5: 7-13.

Cohen, J., and Feldberg, D. 1991. Effects of the size and number of zona
pellucida openings c;n hatching and trophoblast outgrowth in the mouse
embryos. Mol, Reprod, Dev, 30: 70-78.

Cole, R.J.1967. Cinemicrographic observation on the trophoblast and zona
pellucida of the mouse blastocyst. J. Embryol. Exp. Morphol. 17 :
481- 490,

Coonen, E., Dumoulin, J.C.M., Ramackers, F.C.S., and Hopman, AHN.

" 1994, Optimal preparation of preimplantation embryo interphase nuclei
for analysis by fluorescence in situ hybridization. Hum, Reprod.
9: 533-537. |

Coutelle, C., Williams, C., Handyside, A.H., Hardy, K., Winston, RM.L,,
and Williamson, R. 1989. Genetic analysis of DNA from single human
oocytes: A model for prcimplantation diagnosis of cystic fibrosis.
Br. Med. J. 299: 22-24. |

Cremer, T., Landegent, J., Brukner, A., et al. 1986. Detection of chromosome
aberrations in the human interphase nucleus by visualization of specific
target DNAs with radioactive and non-radicactive in situ hybridization
techniques: Diagnosis of trisomy 18 with probe L 1.84. Hum. Genet.
76: 346-352. |




122

Cui, K-H., Vema, P.J., and matthews, C.D. 1993, Hatching rate : an optimal
discriminator for the assessment of single blastomere biopsy.
L. _Assist, Reprod, Genet, 10 : 157-162.

Cui, K-H., Putland, R.A., Seamark, R.F., and Matthews, C.D. 1993. Precise
sex selected births of mice following single cell embryo biopsy and
Y-linked testis-specitic gene analysis. Hum. Reprod, 8:621-626.

Cui, K-H., Haan, E.A., Wang, L-J., and Matthews, C.D. 1995. Optimal
polymerase chain reactiom amplification for preimplantation diagnosis
of cystic fibrosis (delta F508). Br. Med, .J, 311:536-540.

Dabich,, D. 1931, Impairement of mouse blastocyst hatching by naturally
occuring serine proteinase inhibitors. Fed. Proc, 40:1808.

Dawson, 'K.J., Rutherford, A.J., Winsson, M.J,, Subak-Sharpe, R.,and
Winston, R.M.L.1988. Human blastocyst transfer, is it a feasible |

_proposition. Hum. Reprod. 3(Suppl. 1): 44-45.

Delhanty, J.D.A,, Griffin, D.K., Handyside, A.H., Haxper, J., Atkinson,
G.H.G., Pieters, M.H.E.C., and Winston, R.M.L. 1993. Detection cf
aneuploidy and chromosomal mosaicism in human embrvos during
preimplantation sex determination by fluorescent in situ hybridization
(FISH). Hum. Mol. Genet, 2: 1183-1185.

Dokras, A., Sargent, LL., Ross, L., Gardner, R.L., and Barlow, G.H. 1990.
Tropectoderm biopsy in human blastocyst. Hum. Reprod, 5: 821-825.

Dokras, A., Sargcnt, .I.L., Gardner, R.L., and Barlow, G.H. 1991. Human
trophectoderm biopsy and secretion of chorionic gonadotropin.
Hum. Reprod. 6:1453-1459.




123

Dziadek, M.M. 1981. Use of glycine as a non-enzymic procedure for
separation of mouse embyonic tissues and dissociation of cells.
Exp. Cell, Res, 133:383-393.

Dziadek, M.M. and Bakker, M. 1993. Genetic analysis of the preimplantation
embryo. In A.Q. Trounson and D.K. Gardner {cds.), Handbook of
in vitro fertilization, pp. 151-171. Florida: CRC Press.

Edwards, R.G. 1972. Mutation, fertilization and cleavage of embryos in vitro.
In S.W. Wright, BF. Crandall, and L. Boyer (eds.), Perspectives in
cvtogenetics, The New Decade, pp. 55-66. NewYork: C.C. Thomas,
Springfield.

Edwards, R.G. 1985. Cument status of human conception in vitro. Proc,
R. Soc. Lond(biol). 223: 417-448,

Edwards, R.G., and Hollands, P. 1988. New advances in human embryology:
Implications of the preimplantation diagnosis of genetic disease.
Hum. Reprod. 3: 549-556.

Edwards, R.G., and Beard, H.K. 1995, Sexing human spermatozoa to control
sex ratios is now a reality. Hum. Reprod. 10:977-978.

Eicher, E.M., Hutchinson, K.W., Phillips, S.J.,Tucker, P.K., and Les, B.K.
1986. A repeated sequence on the mouse Y chromosome is composed
of retroviral-related , Y-enriched and Y-specific sequences. Genetics
122: 181-192.

Ellis, N.A. 1991. The human Y chromosome. Semin. Dev, Biol, 2: 231-240;




124

Epstein, C.J., Smith, S., Travis, B., and Tucker, G. 1978. Both X
chromosome function before visible X chromosome inactivation in
female mouse embryos. Nature 271:500-503.

Ericsson, R.J., Langavin, C.N., and Nishino, M. 1973. Isolation of fractions
rich in human Y sperm. Nature 246: 421-424.

Fantes, J.A., Green, DK., and Cooke, H.J. 1983. Purifying human Y
chromosomes by flow cytometry and sorting. Cytometry 4:88-91.

Findlay, L., Quirke, P., Hall, J..and Rutherford, A. 1996. Fluorescent PCR: a
new technique for PGD of sex and single-gene defect. LAssisted
Reprod.Genet. 13:96-103.

Fleming, T.P. 1987. A quantitative analysis of cell allocation to trophectoderm
and inner cell mass in the mouse blastocyst. Dev, Biol, 119: 520-531.

Formigli, L., Roccio, C., Belotti, G., Stangalini, A., Coglitore, M.T., and
Formigli, G. 1990. Non-surgical flushing of the uterus for pre-embryo
recovery: Possible clinical applications. Hum.Reprod, 5:329-335.

Fretal, J., and Schinzel, M. 1991. Report of the committee on clinical
disorders, chromosome abberations and uniparental disomy.
Cytogenef. Cell. Genet. 58:986-1052.

Garbutt, C.L., Johnson, M.H., and George, M.A. 1987. When and how does
cell division ordcr influence cell allocation to the inner cell mass of the
mouse blastocyst 7 Development 100 : 325-332. |

Gardner, R.L. 1985. Clonal analysis of carly‘ mammalian development.
Philos. Trans, R. Soc. Lond. B. Biol, Sci, 312: 163-178.




125

Gardner, R.L., and Edwards, R.G. 1968. Control of sex ratio at full term in the
rabbit by transferring sexed blastocysts. Nature 218: 346-348.

Gardner, R.L., and Pépaioannou, V.E., 1975, Differentiation in the
trophectoderm and inner cell mass. In M. Balls, and A.E. Wild
(eds.), The early development of mammals, (2* Symp. Br. Soc.
Dev. Biol.), pp.107-132. London: Cambridge University Press.

Gardner, R.L. 1985. Origin and development of trophectoderm and inner cell
mass. In R.G. Edwards, JM. Purdy, and P.C. Steptoe (eds.) ,
Implantation of the humen embryo, pp. 155-178. London: Academic
Press.

Geber, S., Winston, R.M.L., and Handyside, A.H. 1995. Proliferation of
blastomeres from biopsied cleavage stage human embryo in vitro: an
alternative to blastocyst biopsy for preimplantation diagnosis.
Hum, Reprod. 10: 1492-1496.

Gibbons, W.E., Gitlin, S.A., Lanzendorf, S.E., Kaufman, R.A., Slotnick,
R.N,, and Hodgen, G.D. 1995. Preimplantation genetic diagnosis for
Tay-Sachs disease: Successful pregnancy after preembryo biopsy and
gene amplification by polymerase chain reaction. Fertil, Steril. 63:
723-728.

Gibbons, W.E., gitlin, S.A., and Lanzendorf, S.E. 1995. Strategies to respond
to polymerase chain reaction DNA amplification failure in a

preimplantation genetic diagnosis progfam. Am.J.Obstet. Gynecol,
172:1088-1096. '




126

Gordon, J.W., and Gang, J. 1990. Use of zona drilling for safe and cffective
biopsy of murine oocytes and embryos. Biol. Reprod. 42:869-876.

Griffin, D.X., Handyside, A.H., Penketh, R.J.A., Winston, RM.L., and
Delhanty, J.D.A. 1991. Fluorescent in situ hybridization to interphase
nuclei of human preimplantation embryos with X and Y chromosome
specific probe. Hum. Reprod, 6: 101-105.

Griffin, D.XX., Wilton, L.J., Handyside, AH., Winston, RM.L, and
Delhanty, J.D.A. 1992. Dual in situ hybridization for simultancous
detection of X and Y chromosome -specific probe for the sexing of
human preimplantation embryonic nuclei. Hum. Genet, 89: 18-22.

Grifo, J.A., Boyle, A, Fischer, E. et al. 1990a. Preembryo biopsy and analysis
of blastomeres by in situ hybridization. Am. J. Obslet. Gynecol.
163:2013-2019.

Grifo, J.A., Boyle, A., Fisher, E., Lavy, G., DeChemey, A.H,, Ward, D.C.,
and Sanyal, M.K. 1990b. Preembryo biopsy and analysis of
blastomeres by in situ hybridization. Hum, Reprod, 163: 2013-2019.

Grifo, JA. , Tang, Y.X. Cohen, J., Gilbert, F., Sanyal, MK, and
Rosenwaks, Z. 1992a. Pregnancy after embryo biopsy and
coamplification of DNA from X and Y chromosome. j._Am. Med.
Assoc, 268:727-729.

Grifo, J., Boyle, A., Tang, Y-X., and Ward, D.C. 1992b. Preimplantation
genctic diagnosis: In situ hybridization as a tool for analysis.
Arch, Pathol. Lab, Med, 116: 393-397.




127

Gubbay, J., Collignon, J., Koopman, P., et al. 1990. A gene mapping to the
sex-determining region of the mouse Y chromosome is a member of a
novel family of embryonically expressed genes. Nature 346: 245-250.

Hazq, CM,, King, C-Y., Donahoe, P., and Weiss, M.A. 1993. Recogniscs
conserved DNA sites in sex- specific promoters. Bm_c,_lﬂnﬂ._AQad._SgL.
USA, 90: 1097-1101.

Han, Y-M., Yoo, O-J, and Lee, K-K. 1993. Sex determination in single
mouse blastomeres by polymerase chain reaction. J, Assisted Reprod,
Genet, 10:151-162.

Handyside, A.H. 1981. Immunothroescence technique for determining the
number of inner and outer blastomeres in mouse morulae. | L Reprod,
Immunol. 2:339-50.

Handyside, A.H., Pattinson, J.K., Penketh, R.J.A., Delhanty, JD.A,
Winston, R.M.L., and Tuddenham, E.G.D. 1989. Biopsy of human
preimplantation embryos and sexing by DNA amplification. Lancet I:
347-349.

Handyside, A.H., Kontogianni, E.H., Hardy, K., and Winston, RM.L. 1990,
Pregnancies from biopsied human preimplantation embryos sexed by
Y- specific DNA amplification, Nature, 344:768-770.

Handyside, A.H. 1992. Preimplantation diagnosis. Curr. Obstet. Gynecol.
2:85-90.




128

Handyside, A.H., Lesko, J.G., Tarin, JJ,, Winston, R.M.L., and Hughes,
M.R. 1992. Birth of a normal girl after in vitro fertilization and
preimplantation diagnostic testing for cystic fibrosis. N. Engl. J. Med.
327: 905-909. |

Handyside, A.H., and Delhanty, J.D.A. 1993. Cleavage stage biopsy of human
embryo and diagnosis of X-linked recessive disease. In R.G. Edwards
(ed.), Preimplantation diagnosis of human genctic diseascs, pp.
239-270. Cambridge: Cambridge University press.

Hardy, K., Handyside, A.H., and Winston, R.M.L. 1989. The human
blastocyst: cell number, death and allocation during late
preimplantation development in vitro. Development, 107:597-604.

Hardy, K., Martin, K.L., Leese, H.J., Winston, RML., Handyside, A.H. 1990.
Human preimplantation development in vitro is not adversely affected
by biopsy at the 8-cell stage. Hum . Reprod. 5: 708-714.

Hardy, K. 1993. Development of human blastocyst in vitro. In B. Bavister
(ed.), Preimplantation embryo development , pp. 45-52. New York:
Springer Valége.

Harley, V.R., and Goodfellow, P.N. 1994. The biochemical role of SRY in
sex determination. Mol. Reprod. Dev, 39: 184-193.

Harper, J.C., and Handyside, A.H. 1954. The current status of
preimplantation diagnosis. Curr. Obstet, Gynecol, 4: 143-149.




129

Harper, J.C., Coonen, E., Ramackers, F.C.S., Delhanty, J.D.A., Handyside,
A.H., Winston, RM.L., and Hopman, A.H.N. 1994. Identification of
the sex of human preimplantation embryos in two hours using an
improved spreading method and fluorescent in situ hybridization
(FISH) using directly labeled probe. Hum. Reprod., 9: 721-724.

Harper, J.C., Dawson, K., Delhanty, J.D.A.. and Winston, R.M.L. 1996. The
use of fluorescent in situ hybridization (FISH) for the analysis of in
vitro fertilization embryos: A diagnostic tool for the infertile couple.
Hum, Reprod. 11: 3255-3258. |

Hattori, M., Yoshioka, K., and Sakaki, Y. 1992. Highly-sensitive fluorescent
DNA sequencing aud its application for detection and mass screening
of point mutations. Electrophoresis. 13:560-565.

Hendl, T. 1987. Biomembrane responses following mechanical deformation
and effects of freezing on adhesion between an ice front and the mouse
oocyte [dipromarbeit] Aachen, pp. 86. Germany: Reinish-Wesffalische
Technische Hochschule.

Hobbins, J.C., Grannum, P.A., Romeo, R., et al. 1985. Percutaneous

Umbilical blood sampling. Am. J, Obstet, Gynecol, 152:1-6.

Hogzn, B., Costantini, F., and Lacy, E. (eds). 1986, Manipulatig the Mouse
Emme:_A_LahQIathaﬁnal. pp. 135-145. New York: Cold Spring
Harber Laboratory.

Hogge, W.A., Schonberg, S.A., and Golbus, M.S. 1985. Prenatal diagnosis by
chorionic villus sampling : Lessons of the first 600 cases. Prenat.
Diag. 5: 393-400.




130

Holding, C., and Monk, M.I 1989. Diagnosis of beta-thalassemia by DNA
" amplification in single blastomeres from mouse preimplantation
embryos. Lancet 1:532-535.

Hook, E.B. 1981. Rate of chromosome abnormalities at different maternal

| ages. Obstet, Gynecol, 58 : 282.

- lizuks, R., Kaneko, S., Aoki, R., and Kobayashi, T. 1987. Sexing of human
sperm by discontinuous Percoll density gradient and its clinical
application. Hum. Reprod, 2:573-575.

International working group on preimplantation genetics 1994.
Preimplantation diagnosis of genetic and chromosomal diseases.
Report of the fourth annual meeting of the international working
group on preimplantation genetics, New york.

Jamieson, M.E., Coutts, J.R.T., and Connor, JM. 1994. The chromosome
constitution of hurhan embryos fertilized in vitro. Hum. Reprod. 9:
709-715.

Johnson, L.A., Welch, G.R., Keyvanfar, K., Dorfmann, A., Fugger, E.F., and
Schulman, J.D. 1993. Gender preselaction in human? Flow cytometric
separation of X and Y spermatozoa for the prevention of X-linked
diseases. Hum. Reprod, 8: 1733-1739.

Johnson, M.H. 1981. The moleculér and cellular basis of preimplantation
mouse development. Biol. Rev. 56:463-498.

Jone, K.W., Singh, L., and Edwards, R.G. 1987. The use of probes for the Y

chromosome in preimplantation embryo cells. Hum. Reprod. 2:
439-445.




131

Jurkovic, D., Jauniaux, E., Campbell, S., Pandya, P., Cardy, D.L., and
Nicolaides, K.H. 1993, Coelocentesis: A new technique for early
prenatal diagnosis. Lancet. 341: 1623-1624.

Kawasaki, E.S. 1990. Sample preparation from blood , cells ,and other fluids.
In M.A. Innis , D.H. Gelfand, J.J. Sninsky, and White T.J. {(eds.),
PCR_Protocols: A guide to methods and applications, pp. 146.
San Diego: Academic Press.

Kelly, S.J., Mulnard, J.G., and Graham, C.F. 1978. Cell division and cell -
allocation in early mouse development. J, Embryol. Exp. Morphol, 48:
37-51. |

King, W.A. 1984. Sexing embryo by cytogenetical methods. Theriogenology
21: 7-17.

Koller, P.C,, and Darlington, C.D. 1934. The genetical and mechanical
properties of the sex chromosomel Rattus norvegicus. J_Genet.
29: 159.

Kontogianni, E.H., Hardy, K., and Handyside, A.H. 1991. Co-amplification of
X- and Y- specific sequence for sexing preimplantation human
embryos. In Y. Verlinsky, and A. Kuliev (eds.), Preimplantation
gengtics, pp- 139-145. New York: Prenum press.

Kontogianni, E.H., Griffin, D.K., and Handyside, A.H. 1996. Identifying the
'sex of human preimplantation embryos in X-linked disease:
Arﬁpliﬁcation efficiency of a Y-specific élphoid repeat from single

blastomeres with two lysis protocols. L. Assist, Reprod. Genet. 13:
125-132.




132

Koopman, P., Gubbay, J., Collignon, I., and Lovell-Badge, R. 1989. ZfY
gene expression is not compatible with a primary fole in mouse sex
determination. Nature 342: 940-942.

Koopman, P., Gubbay, J., Vivian, N., etal. 1991. Male development of
chromosomally female mice transgenic for Sry. Nature 351:117-121.

Krzyminska, .B. Lutjen, J., and O.Neil, C. 1990. Assessment of the viability
and pregnancy potential of mouse embryos biopsied at different
preimplantation stages of development. Hum._Rgpr_Qd“S-ZO}ZOS.

Kuliev, A., Modell, B., and Galjaard, H. 1985. Perspectives in fetai diagnosis
of congenital disorders. In Serono Symposia Review, No 8, pp. 1-83.
Rome : Ares Serono Symposia.

Kunieda, T., Xian, M., Kobayashi, E., Imamichi, T., Moriwaki, K., and
Toyoda, Y. 1992. Sexing of moﬁsc preimplantation embryos by
detection of Y chromosome-specific sequences using polymerase chain

reaction. Biol, Reprod, 46: 692-697.
Lehtinen, P.K. and Pelliniemi, L.J. 1984. Sex ratio of human conceptuses.

Qbstet. Gynecol. 64:220-222,

Leonard, M., Kirszenbaum, C., Cotinot, C., et al. 1987. Sexing bovine
embryos using 'Y chromosome-specific DNA probe. Theriogenology
27: 248 (abstr.).

.Lesko, J., Snabes, M., Handyside, AMH., and Hughes, M.R. 1991
Amplification of the cystic fibrosis AF 508 mutation from single cells:
Amplification toward genetic diagnosis of the preimpiantation embryo.
AnLL_Hnm._G:nct 49: 223,




133

Levinson, G., Fields, R.A., Harton, G.L., Palmer, F.T., Maddalena, A.,
Fugger, E.F., and Schultman, J.A. 1992. Reliable gender screening for
human preimplantation embryos, using multiple DNA target sequences.
Hum. Reprod, 7: 1304-1313, |

Levinson, G., Keyvanfar, K., Wu, J.C,, et al. 1995. DNA-based X-enriched
sperm separation as an adjunct to preimplantation genetic testing for the
prevention of X-linked disease. Hum, Reprod. 10: 979-982.

Li, H., Gyllensten, U., Cui, X., Saiki, R., Erlich, H., and Amheim, N. 1988.
Amplification and analysis of DNA sequences in single human sperm.
Natyre 335: 414-417.

Li, H., Cui, X., and Amheim, M. 1990. Direct clectrophoretic detection of the
allelic state of single DNA molecules in human sperm using PCR.
Proc. Nalt. Acad. Sci. U.S A, 87 : 4580-4584. .

Li, H., Cui, X., and Amnheim, M. 1991. Analysis of DNA sequence variation
in single cells. Methods in Enzymology 2 : 49-59.

Liebaers, L., Sermon, K., Lissens, W., Liu, J., Devroey, P., Tarlanzis, B.,
and Ven _ Steirtsgham, A.C. 1992. Preimplantation diagnosis.
Hum. Reprod. 7 (Suppl. 1): 107-110.

Litcher, P., and Cremer, T. 1992. Chromosome analysis by non-isotopic in

situ hybridization. In D.E. Rooney, and B.H. Czepuekowski (eds.),

approach. pp.157 -191. Oxford: Oxford University Press.




134

Liu, J., Lissens, W., Devroey, P., Van Steirteghem, A.C., and Liebaers, L
1992. Efficiency and accuracy of polymerase chain reaction assay for
cystic fibrosis allele delta F508 in single cells. Lancet 339:1190-1192.

Liu, J., Lissens, W., Devroey, P., Van Steirteghem, A.C., and Liebaers, L
1993. Polymerase chain reacticn analysis of the cystic fibrosis AF 508
mutation in human blastomeres following oocyte injection of a single
sperm from a carrier. Prenat, Diag. 13:873-880.

Liu, J., Lissens, W., Siber, S.J., Devroey, P., Liebaers, L, and Van
Steirteghem, A.C. 1994a. Birth after preimplantation diagnosis of the
cystic ﬁbrosié AF 508 mutation by polymerase chain reaction in
human embryos resulting from intracytoplasmic  injection with
epididymal sperm. J. Am. Med. Assoc. 272:1858-1860.

Liu, J., Lissens, - W., Devroey, P., Van Steirteghem, A.C., and Liebaers, I
1994b. Amplification of X and Y chromosome specific regions fiom
single human blastomeres by polymerase chain reaction for sexing of
huinan preimplantation embryos. Hum, Reprod, 9:716-720.

Liu, J., Lissens, W., Van Broeckhoven, C., Lofgren, A., Camus, M.,
Liebaers, I., and Van Steirteghem, A.C. 1995. Normal pregnancy
after preimplantation DNA diagnosis of a dystrophin gene deletion.
Prenat. Diag. 15: 351-358.

Lo, Y.M,, Patel, P, Wainscoat, J.S., Sampietro, M., Gilﬁnﬂ, M.D., and
Flaming, K.A. 1989. Prenatal sex determination by DNA
amplification from maternal peripheral blood. Lancet, 2: 1363-1365.




135

Lopata, A., and Hay, D.L. 1989. The potential of early human embryos to
form blastocyst , hatch from their zona and secret human chorionic
gonadotropin in culture. Hum. Reprod. 4 (suppl.) : 87-94.

Love, JM., Knight, AM., McAleer, M.A., and Todd, J.A. 1990. Towards
construction of a high resolution map of the mouse genome using
PCR-analyzed microsatellites. Nucl. Acid, Res. 18:4123-4130.

Lynch, J.R., and Brown, J.M. 1990. The polymerase chain reacticn : current
and future clinical applications. 1. Med. Genet, 27:2-7.

Lyon, M.F. 1974. Mechanisms and evaluationary origins of variable X
chromosome activity in mamais. Proc. R. Soc. Br, 187: 243-268.

Machin, G.A., and Crolla, J.A. 1974. Chromosome constitution of 500 infants
dying during thr perinatal period. Hmnanscmmk 23: 183-198.

Malter, H.E., and Cohen, J. 1989. Blastocyst formation and hatching in
vitrofollowing zona drilling of mouse and human embryos.
Gamete, Res, 24:67-80.

Mardon, G.,and Page, D.C. 1989, The sex-determining region of the mouse Y
chromosome encodes a protein with a highly acidic domain and 13
zinc fingers. Cell, 56:765-770.

Matsuda, Y., and Tobari, 1. 1988. Chromosomal analysis in mouse eggs
fertilized in vitro with sperm exposed to ultraviolet light (UV) and
methyl and ethyl methanesulfonate (MMS and EMS). Mutat, Res,
198: 131-141.




136

McKusick, V.A. (ed.) 1992. Mendelian inheritance man. In Catalogs of

10" edition, pp. 1949-1950. Baltimore: The Johns Hopkin University

Press.

McLaren, A. 1985, The embryo. In C.R. Austin, and R.V. short (eds.),
Rmdugnqn_m_mammm Vol.2, pp.1-25, Cambridge: Cambridge
University Press.

McLaren, A. 1985. Prenatal diagnosis before implantation: Opportunities and
problems. Prenat. Diag. 5: 85-90.

Menezo, Y., Hazont, A., Dumont, M., et al. 1992a, Co~culture of embryos on
vero cells and transfer of human blastocyst. Hum, Reprod. 7(suppl.1):
101.

Menezo, Y., Nicollet, B., Herbont, N., et al. 1992b. Freezing co-cultured
human blastocyst. Fertil. Steril, 58: 977.

Menezo, Y., and Renard, J-P. 1993, The life of the egg before implantation. In
C. Thibault, M-C. Levasseur, and R.H.F. Hunter (eds.), Reproduction
in Mammals and Man, pp. 349-367, Paris : Ellipses.

Modlinski, J.A. 1970. The role of zona peliucida in the development of mouse
egg in vivo. J_._Embﬁgl._Em._MszhQLB : 539-551.

Modlinski, J.A,, and McLaren, A. 1980, A method for visualizing the
chromosomés of the second polar body of the mouse egg.

L _Embryol. Exp. Morphol. 60: 93-97.




137

Monk, M. 1987. Bicohemical microassays for X-chromosome-linked enzymes

HPRT and PGK. In M. Monk (ed.), Mammalian development : A
practical approach, pp.139-61. Oxford : IRL Press.

Monk, M., and Handyside, A.H. 1988. Sexing of preimplantation mouse
embry by measurement of X-linked gene doses in a single blastomere.
L Reprod, Fertil, 82: 365-368.

Monk, M., Handyside, A.H., Hardy, K., and Whittingham, D. 1987.
Preimplantation  diagnosis of deficiency of hypoxanthine
phosphoribosyl ~ transferase in a mouse model for Lesch-Nyhan
syndrome. Lancet 2: 423-425.

Monk, M., Muggleton-Harris, A.L., Rawlings,” E., and Whittingham, D.G.
1988. Preimplantation diagnosis of HPRT-deficient male and carrier
female mouse embryo by trophetoderm biopsy. Hum. Reprod. 3:
377-393.

Moore, N.W., Adams, C.E., and Rowson, L.E.A. (1968). Development
potential of single blastomeres of the rabbit egg. I Reprod. Fertil.
17:527-533.

Morsey, M., Takeuchi, K., Kaufmann, R., Veeck, L., Hodgen, G.D., and
Becbe, S.J. 1992. Preclinical models for human pre-embryo biopsy and
genetic diagnosis: Polymerase chain reaction amplification of DNA
from single lymphoblasts and blastomeres with mutation detection.
Eertil. Steril, 57: 431-438,




138

Mullis, K.B., and Fallona, F.A. 1987. Specific synthesis of DNA in Vitro via a
polymerase catalyzed chain reaction. Methods in Enzymology. 155 :
335-351.

Munne, S., Lee, A., Rosenwaks, Z., Grifo, J., and Cohen, J. 1993a.
Diagnosis of major chromosome anc¢uploidies in human
preimplantation embryos. Hum. Reprod, 8:2185-2191.

Munne, S., Weier, H-U.G., Stein, J., Grifo, J., and Cohen, J. 1993b. A fast
and efficient method for simultaneous X and Y in situ hybridization of
human blastomeres. J. Assist. Reprod. Genet. 10:82-90.

- Munne, S., Tang, Y-X., Grifo, J., Rosenwaks, Z., and Cohen, J. 1994, Sex
determination of human embryos using the polymerase chain reaction
and confirmation by fluorescence in situ hybridization. Fertil. Steril. 61:
111-117.

Munne, S., Dailey, T., Sultan, K.M., Grifo, J., and Cohen, J. 1996. The use
of first polar body for preimplantation diagnosis of aneuploidy. Hum.
Reprod. 10:1014 -1620.

Nagamine ,C.M., Chan, K.Hake, L.E., and Lau, Y-F.C. 1990.The two
candidate testis-determining Y gene (Zfy-1 and Zfy-2) are differentialiy
expressed in fetal and adult mouse tissues. Gene: & Dev, 4: 63-74.

Nakahori, Y., Hamanao, K., Iwaya, M., and Nakagome, Y. 1991a. Sex
identification by polymerase chain reaction using X-Y homologous
primers. Am. . Med. Genet, 39:472-473.

Nakahori, Y., Takenaka, O., and Nakagome, - Y. 1991b. A human X-Y
homologous region encodes amelogenin. Genomics 9:472-473.




139

Nakahori, Y., Mitani, K., yamada, M., and Nakagome, Y. 1986. A human Y-
chromosome specific repeated DNA family (DYZ1) consist of a
tandam array of pentanucleotides, Nucl. Acids. Res. 14 : 7569-7580.

Nallaseth, F.S., and Dewey, M.J. 1986. Moderately repeated mouse Y
chromosomal sequence families present distinct types of organization
and evolutionary change. Nugl. Acid. Res. 14:5295-5307.

Nasr-Esfahani, M., Johnson,M.H., Aitken, R.J. 1990. The effect of iron and
iron chelators on the in vitro block to development of the mouse
preimplantation crnbnjo: BATS a new medium for improved culture of
mouse embryo in vitro. Hum, Reprod. 5: 997-1003.

Navidi, W., and Amheim, N. 1991. Using PCR in preimplantation genetic
disease diagnosis. Hum . Reprod. 6:836-849.

Neilsen, J. 1975. Chromosome examination of newbomn children. Human
genetik 26: 215-222,

Nijs, M., Camus, M., and Van Steirteghem, A.C. 1988. Evaluation of
different biopsy method of blastomeres from 2- cell mouse embryos.
Hum. Reprod, 3: 999-1003. |

Nijs, M., and Van Steirteghem, A.C. 1990. Isolation of trophectoderm cells
from mouse blastocysts. J. Exp. Zool, 256:232-236.

Nishioka, T., and Lamothe, E. 1986. Isolation and characterization of a mouse
Y chromosomal repetitive sequence. Genetics 113:417-432.

O’Brien, M.J,, Critser, E.S., and First, NL. 1984. Developmental potential of

isolated blastomeres from early murine embryos. Theriogenology.
22:601-607.




140

Page, D.C., Mosher, R., Simpson, EM,, et al. 1987. The sex determining
region of the human Y chromosome encodes a finger protein. Cell 51:
1091-1104,

Page, D.C. 1988. Is ZfY the sex determining gene on the human Y
chromosome? Philos. Trans. R. Soc. London. B. Biol Sci 322:
155-157.

Palermo, G., Joris, H., Devroey, P., and Van Steirteghem, A.C. 1992.
Pregnancies after intracytoplasmic injection of single spermatozoan
into an oocyte. Lancet 340:17-18.

Palerme, G., Joris, H., Derde, M-P., Camus, M., Devroey, P., and Van
Steirteghem, A.C. 1993. Spcrm characteristics and outcome of
human assisted fertilization by subzonal insemination and
intracytoplasmic sperminjection. Fertil, Steril. 59: 826-835.

Paliner, M.S., Sinclair, A.H., Berta, P., et al. 1989. Genetic evidence that ZfY
is not the testis-determining factors. Nature 342: 937-939.

Papaiannou, V.E., and Ebert, K.M., 1986. Comparative aspecis of embryo

manipulation in mammals. In J. Rossant and R. Pedersen (eds.),.

67-96. London: Cambridge University Press.

Papaioannon, V.E., Mkandawire J, Biggers J.D. 1989. Development and
phenotypic variability of beneficially identical half mouse embryos.
Devlelopment. 106 : 817-27.




141

Pearson, P.L., and Bobrow, M., 1970. Definitive evidence from the short arm
of the Y chromosome associating with the X during meiosis in the
human male. Nature 226: 959-961.

Pedersen, R.A. 1986. Potency, lineage and allocation in preimplantation mouse

embryos. In C. Thibault, M-C. Levasseur, and R.H.F. Hunter, (eds.),

1-33. London: Cambridge university press.

Penketh, R.J.A., Delhanty, J.D.A., Van Den Berghe, J.A., et al. 1989. Rapid
sexing of human embryos by non-radioactive in situ hybridization:
Potential for preimplantation diagnosis of X-linked disorders. Prenat.
Diag. 9: 489-500.

Perkin elmer Cetus (Summer 1990): Biotechnology Catalog : P.4.

Perona, R.M., and Wassarman, P.M. (1983). Mouse blastocyst hatch in vitro
by using a trypsin-like proteinase associated with cell of mural
trophectoderm. Dey, Biol, 114:42-52.

Peura, T., Hyttinen, J-M., Turaner, M., and Janne ,J.A 1991. Reliable sex
determination assay for bovine preimplantation embryos using the
polymerase chain reaction. Theriogenology 35: 547-555.

Pickering, S.J.,Maro, B.; Johnson, M.H., and Skepper, JN. 1988. The

influence of cell contact on the division of mouse 8-cell blastomeres.

Development 103:353-363,




142

Pierce, K.E.,, Michalopoulos, J., Kiessling, A.A,, Seibel, MM., and
Zilberstein , M. 1997. Preimplantation development of mouse and
human embryos biopsied at cleavage stages using a modified
displacement technique. Hum. Reprod. 12 : 351-356.

Pieters, M.H.E.C., Geraedts, J.P.M., Meyer, et al. 1990. Human gamete and
zygote studies by non-radioactive in situ hybridization. Cytogenet., Cell.
Genpet, 53: 15-19.

Pinkel, D., Gray, J.W., Trask, B., Van Den Burgh, G., Fuscoe, J., and Van
Dekken, H. 1986. Cytogenetic analysis by in situlhybridization with
fluorescently labeled nucleic acid probes. In  Cold Spring Harber

Symposia on Quagtitative Biology. Vol L I, pp. 151-157. New York:
Cold Spring Harber Laboratory.

Plachot, M., Junca, A.M., Mandelbaum, J., de Grouchy, J., Salat-Baroux, 1,
and Cohen, J. 1987a. Chromosome investigation in early life: II.
Human preimplantation embryos. Hum. Reprod. 2: 29-35. |

Plachot, M., Grouchy, J., DeJunca, A.M., et al. 1987b. From oocyte to
embryo: A model, deduced from in vitro fertilization, for natural
selecﬁon against chromosome abnormalities. Ann. Genet, 30: 22-32.

Plachot, M., Veiga, A., Montagut, J., et al. 1988. Are clinical and biological
IVF parameters correlated with chromosomal disorders in early life: A
multicentric study. Hum., Reprod, 3: 627-635.

Pratt, H.P.M., Bolton, V.N., and Gudgeon, K.A. 1983, Molecular biology of
egg maturation. CIBA Foundation Symposium No.98, pp.97. London:
Pitman Books.




143

Quinn, P., Warnes, G.M., Kerin, J.F., and Kirby, C. 1984. Culture factors in
relation to the success of human in vitro fertilization and embryo
transfer. Fertil, Stexil. 41: 202-209,

Rands, G.F. 1985. Cell allocation in half-and quadruple-sized preimplantaton

mouse embryos. I Embryol. Exp. Morphol, 236: 67-70.
Renfree, M.B. 1985. Implantation and placentation. In C.R. Austin, and R.V.

short (eds.). Reproduction in mammals, Vol2. pp. London :
Cambridge University Press,

Roberts, C., Lutjen, J., Kryzyminska, U., and O’neil, C. 1990. Cytogenetic
analysis of biopsied preimplantation mouse embryos: Implication for
prenatal diagnosis. Hum. Reprod, §: 197-202.

Rossant, J. 1976. Postimplantation development of blastomeres isolated from
4-and 8~cell mouse eges. L. Embryol. Exp. Morphol. 90:209-217

Rossant, J., and Vijh, K.M. 1980. Ability of outside cells from preimplantation
mouse embryos to form inner cell mass derivative. Dey, Biol, 76
475-482.

Rottmann, O.J., and Lampeter W.W. 1981, Development of early mouse and
rabbit embryos without zona pellucida. J.Reprod. Fertil. 61:303-3C6.

Roudebush, W.E., Kim, J.G:, Minhas, B.S.; and Dodson, M.G. 1990. Survival
and cell acquisition rates after preimplantation embryo biopsy:
Use of two mechanical techniques and two mouse strains.
Am. J. Obstet. Gynecol. 162: 1084-1090,




144

Roudebush, W.E., and Dukelow, W.R. 1991. Embryonic biopsy by cell
displacement maintains an intact isolated blastomere without
disrupting development. Zool, Sci, 8:323.

Saiki, R., Scharf, S., Faloona, F., Mullis, K., Hom, G., Erlish, H., and
Amheim, N. 1985. Enzymatic amplification of beta-globin genomic
sequences and restriction site analysis for diagnosis of sickle cell
anemia. Science 230: 1350-1354.

Saiki, R., Gelfand, D.H., Stoffel, S., et al. 1988. Primer directed
amplification of DNA with a thermostable DNA polymerase. Science
- 239: 487-491.

Sawada, H., Yamasaki, K, Hoshi, M. 1990, Trypsin-like hatching protease
from mouse embryos : evidence for the presence in culture medium
and its enzymatic properties. J. Exp. Zool, 254:83-87.

Schneider- Gadicke, A., Beer-Romero, P., Brown, L.G., Nussbaum, R., and
Page, D.C. 1989, ZfX has a gene structure similar to ZfY , the putative
human sex determinant and escapes X inactivation. Cell 57: 1247-
1258. |

Schrurs, B.M., Winston, RMM.L., and Handyside, A.H. 1993. Preimplantation
diagnosis of -aneuploidy  using. fluorescent. in- situ ~hybridization:
Evaluation using a chromosome 18- specific probe. Hum. Reprod. 8:
296-301.

Selva, J., Marlin-point, B., Hugues, JN,, et al. 1991. Cytogenetic study of
human oocytes uncleavaged after in vitro fertilization. Hum. Reprod. 6:
709-713.




145

Sermon, K., Nijs, M., Lissens, W., Van Steirteghem, A.C., and Liebaers, 1.
1991. B-acetylhexosaminidase activity in mouse oocytes and
preimplantation embryos. Hum. Reprod. 6: 280-283.

Sermon, K., Lissens, W., Tarlatzis, B..et al. 1992. B-N-acetylhexosaminidase
activity in human oocytes and preimplantation embryos. Hum. Reprod.
7: 1278-1280. |

Sermon, K., Lissens, W., Nagy, Z., Van Steirteghem, A.C., and Liebaers, L
1995. Simultaneous amplification of the two most frequent mutations
of infantile Tay-Sachs disease in single blastomeres. Hum. Reprod, 10:
2214-2217.

Sheardown, S., Findlay, I., Turner, A., Greaves, D., Bolton, V., Mitchell. M.,
and Muggleton-Harris, A.L. 1992, Preimplantation diagnosis for an
Hbs transgene in biopsied trephectoderm cells and blastomeres of
mouse embryo. Hum. Reprod. 7:1297-1303.

Simson, J.L. 1990. Incidence and timing of pregnancy loss : relavance to
evaluating safety of early prenatal diagnosis. Am. J. Med. Genet.
35:165.

Sinclair, A.H., Berta, P., Palmer, M.S,, et al. 1990. A gene from the human
sex- -determining region encodes a protein - with- homology to a |
‘conserved DNA- binding motif. Nature 346: 240-244,

Singh, E.L., and Hare, W.C.D. 1980. The feasibility of sexing bovine morula
stage embryo prior to embryo transfer. Ihenggenglggx 14: 421-427.




146

Singh, L., Matsukuma, S., and Jone, K.W. 1987. The use of Y chromosome-
specific repeated DNA sequences in the analysis of testis development

in an XX/XY mouse. Development (suppl.) 101:143-149.
Smith, R., and McLaren, A. 1977. Factors affecting the time of formation of

the mouse blastocoele. J, Embrvol, Exp. Morph. 41:79-92.

Somers, G.R., Trounson, A.O., and Witon L.J. 1990. Allocation of cells to the
inner cell mass and trophetoderm of % mouse embryos. Reprod. Fertil,
Dev, 2:51-59.

Steptoe, P.C., and Edwards, R.G. 1978. Birth after the reimplantation of
human embryo, Lancet 2:365. |

Strom, C.M., Verlinsky, Y., Milayeva, S., et al. 1990. Preconception
diagnosis for cystic fibrosis. Lancet 334:306-307.

Strom, C.M., Enriquez, G., and Rechitsky, S. 1991. Preimplantation genetic
analysis using PCR. In Y. Verlinsky, and A.M. Kulrev (eds.),
Preimplantation genetics. pp. 131-138. New York : Prenum Press.

Strom, C.M., and Reschitsky, S. 1992. DNA analysis of polar bodies and
preembryos. In Y. Verlinsky,  and A.M. Kulrev (eds.),
Preimplantation Diagnosi renetic Diseases: A New
Assisted Reproduction. pp. 69-91, New York : Wiley-Liss.

Stromn, C.M., Rechitsky, S., and Verlinsky, Y. 1991. Reliability pf gender

determination using the polymerase chain reaction (PCR) for single
cell. J. In Vitro Fertil, Embryo Transfer, 8: 225-229.




147

Summer, A.T., and Robinson, J.A. 1976. A difference in dry mass between the
heads of X- and Y-bearing human spermatozoa. J. Reprod. Fertil. 43:
9-15.

Summers, P.M., Campbell, JM., and Miller, M.W. 1988. Normal in vivo
development of marmoset monkey embryos after trophectoderin

- biopsy. Hum, Reprod. 3:389-393.

Surani, M.A.H., and Barton, S.L. 1984. Spatial distribution of blastomeres is
dependent on cell division order and interactions in mouse morulae.
Dev, Biol. 102:335-343.

Surani, M.A.H., Barton, S.C., and Burling, A. 1990. Differentiation of 2-cell
and 8-cell mouse embryos arrested by cytoskeletal inhibitors. Exp.
Cell, Res, 125:275-286.

Takeuchi, K., Kaufmann, R.A., Sandow, BA., Beebe, S.J., Morsy, M., and
Hodgen G.D. 1992. Preclinical models for human pre-embryo biopsy
and genetic diagnosis : I. Efficiency and normalcy of mouse pre-
embryo development after different biopsy techniques. Emﬂ._SLmL_
57:425-430.

Tan, S.L., Steer, C., Royston, P, Rizk, P., Mason, B.A., and Campbell, S.
1990. Conception rate and in vitro fertilization. Lancet 335:299.

Tarkowski, A.K. 1959. Experiments on the development of isolated
blastomeres of mouse eggs. Nature 184: 1286-1287.

Tarkowski, A.K. 1966. An air drying method for chromosome preparations
from mouse eggs. Cviogenetics 4: 394-400.




148

Tarkowski, A.K., and Wroblewska, J. 1967. Development of blastomeres of
mouse eges isolated at the 4- and 8- cell stage. . _Embryol. Exp.
Morph. 18:155-180.

Tesarik, J., Koﬁecny, V., Plachot, M., and Mandelbaum, J. 1988. Early
morphological signs of embryonic genome expression in human
preimplantation  development as revealed by quantitative electron
microscopy. Dev. Biol. 128: 15-20.

Trounson, A.Q., and Moore, N.W. 1974, The sm'viiral and development of
sheep eggs following complete or partial removal of the zona
pellucida. J. Reprod. Fertil, 41: 97-105.

Trounson, A.O. 1986. Preservation of human eggs and embryos. Fertil. Steril.
46:1-12.

Trounson, A.Q. 1992. Preimplantation genetic diagnosis-counting' chickens
before they hatch? Hum. Reprod, 7:583-584.

Tsunoda, Y., and Mclaren, A. 1983. Effect of various procedures on the
viability of mouse embryos containing half the normal number of
blastomeres. J. Reprod. Fertil, 69:315-22.

Van Blerk, M., Nijs, M., and Van Sterirteghem, A.C. 1991. Decompaction
and biopsy of late mouse embryo : assessment of in vitro and in vivo
developmental potentiai. Hum. Repord, 6:1298-1304.

Van Steirteghem, A.C., Liu, J., Joris, H., et al. 1993a. Higher success rate by
intracytoplasmic sperm injection than b&' subzonal insemination :
Report of a second series of 300 consecutive treatment cycl;.:s.
Hum. Reprod, 8: 1055-1060.




149

Van Steirteghem, A.C., Nagy, Z., Joris, H., et al. 1993b. High fertilization
and implantation rate after intracytoplasmic sperm injection.
Hum, Reprod. 8:1061-1066.

Verlinsky, Y., Ginsbueg, N., Lifchez, A, Valle, J., Moise, J., and Strom,
C.M. 1990. Analysis of the first polar body: Preconceptual genetic
diagnosis. Hum. Reprod. 5:826-829.

Verlinsky, Y., Lieslak, J., Evsikov, S, et al. 1991, Effect of subsequent
oocyte and blastomere biopsy on preimplantation development.
Hum, Reprod, 6(suppl.1): 136.

Verhnsky, Y., Rechitski, S., Evsikov, S., et al. 1992. Preconception and
preimplantation diagnosis for cystic ﬁbro51s Prenat. Diag. 12: 103-
110.

Verlinsky, Y., and Kuliev, AM. (Eds.) 1992. Preimplantation diagnosis of

oduction, New York:

Wiley-Liss.

Verp, M.S., and Gerbie, AB. 1981. Amniocentesis for prenatal diagnosis.
Clin. Obstet, Gynecol. 24: 1007-1021.

Wachtel, S.S. 1984. H-Y antigen in the study of sex determination and control
of sex ratio. Theriogenology 21: 18-28.

Watt, JL., Templeton, A.A., Messinis, L, Bell, L., Cunningham, P., and
Duncan, R.O. 1987. Trisomy 1 in an eight cell human preembryo.
L Med. Genet, 24:60-64. |




West,

West,

White,

White,

White,

150

1.D., Gosden, J.R., Angell, R.A., Hastie, D.N., Thatcher, S.S,
Glassier, A.F., and Baird, D.T. 1987. Sexing thé human pre-embryo by
DNA-DNA in situ hybridization. Lancet I: 1345-1347.

1.D., Gosden, JR., Angell, RR. West, KM, Glassier, A.F,
Thatcher, S.S., and Baird, D.T. 1988. Sexing whole human embryos
by insitu hybridization with a Y- chromosome specific DNA probe.
Hum, Reprod. 3: 1010—1019.

K.L., Anderson, G.B., Berger, T.J., BonDurant, R.H., and Pashen,
R.L. 19872, Identification of a male- specific histocompatability protein
on preimplantation porcine embryos. Gamete Res, 17: 107-113.

K.L., Anderson, G.B., and BonDurant, R.H. 1987b. Expression of a
male- specific factor on various stage of preimplantation bovine
embryds.B_igL_Rgpmi 37: 867-873.

K.L., Anderson, G.B., Pashen, R.L., and BonDurant, R.H. 1987c.

Detection of histocompatability-Y antigen: Identification of sex of
preimplantation ovine embryos. .Lch:Qd._ImmunQ]._lo:27-32.

Whittingham, D.G., and Penketh, R. 1987. Prepatal diagnosis in the

Wiley,

preimplantation period. Hum. Reprod. 2: 267-269.

L.M. (1984). Cavitation in the mouse preimplantation embryos : Na/K
ATPase and the ori,;;in of nascent blastococle fluid. Dev. Biol. 105:
330-342.

Wilton, L.J., Kirby, C.A,, and Trounson, A.QO. 1987. Blastocyst and fetal

development of mouse embryos biopsied at the 4-cell stage.

Proc. Aust. Soc, Reprod. Biol, 19 :3-14.




151

Wilton, L.J., Shaw, J.M., and Trounson, A.O. 1989. Successful single-cell
biopsy and cryopreservation of preimplantation mouse embryos.
Fertil. Steril. 51: 513-517.

Wwilton, L.J., and Trounson, A.O. 1989. Biopsy preimplantation mouse
embryos : Development of micromanipulation embryo and
proliferation of single blastomere in vitro. Biol, Reprod. 40:145-152.

Winterberger-Tomres,  S., and Popescu, C.P. 1980. Transfer of cow
blastocysts after sexing. Theriogenology 14: 309-317.

Yamazaki, K., Kato, Y., and Hoshi, M. 1985. Protease inhibitors block the
zona shedding of mouse embryos in vitro. Dev, Growth. Differ.

‘ 27:491.

Zarutskie, P.W., Muller, C.H., Magone, M., Soules, M.R. 1989. The clinical
relevance of sex selection techniques. Emn._s_tml. 52: 891-905.

'Zenzes, M.T., and Casper, R.F. 1992. Cytogenetics of human oocytes,
zygotes, and embrvos after in vitro fertilization. Hum. Genet. 88:
367-375. ‘

Zhang, L., Cui, X., Schmitt, K., Huberi, R.,Navidi, W., and Amheim, N. 1992.
Whole genome amplification from a single cell: implications for
genctic analysis. Proc.NatL.Acad.SciUSA. 98:5847-5851.

Ziomek. C.A., and Johnson, M.H. 1982a. The roles of phenotype and position

in guiding the fate of 16-cell mouse blastomeres. Dev. Biol, 91:440-
447, |

Ziomek, C.A., Johnson, M.H., and Handyside, A.H. 1982. The developmental
potential of mouse 16-cell blastomeres. J, Exp, Zool, 221:345-355.




APPENDIX




153

A. Compositions of Modified T6 and HEPES-T6 medium

Component Modified T6 (mM) HEPES- T6 (mM)
NaCl ' 99.4 99.4
KCl 1.42 1.42
MgCL,. 6H,0 0.47 0.47
Na HPO, 0.36 0.36

| Glucose 5.56 5.56
NaHCO, 2500 4.00
Na pyruvate 0.47 0.47
Na lactate (60% syrup)  24.9 24.9
CaCL.2H,0 1.78 1.78
Penicillin G 100 TU /ml 100 IU /ml
Streptomycin sulfate 50 pg/ml 50 pg/ml
HEPES : 21.00
Phenolred 0.001% 0.001%
BSA 5 mg/ml 5 mg/ml

BSA =bovine serum albumin
Final osmolality 288-292 mOsm/Kg H,O
pH 7.2-7.4




B. Embryo biopsy medium

Component Concentration (mM)
NaCl 106.00
KCl 2.70
KH,PO, 1.50
Na,HPO, 8.10
Glucose 5.60

Na lactate 25.00

Na pyruvate 0.33
EDTA 2.00
Sucrose 100.00
BSA 3.00 mg/ml

EDTA = Ethylenediaminetetraacetic acid
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C. Acidic Tyrode’s solution for removing the zona pellucida

Component £/100 ml
NaCl 0.800
KCl 0.020
CaCl,. 2H,0 0.024
MgCl,. 6H,0 ¢.010
Glucose ‘ 0.100

Polyvinylpyrrolidone (PVP) 0.400

Adjust to pH 2.5 with Analar HCl
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D. TE buffer
1M Tris- HCl ,pH 8.0 1.0 ml
0.5 M Na2EDTA, pH 8.0 0.2ml
E. Lysis buffer
50 mM KCI

10 mM Tris-HCl

2.5 mM MgClL,

0.5% tween 20

100 pg/ml Proteinase K

F. 10X TBE buffer stock solution
Tris-Base 108 g
Boric acid 55¢
Na2 EDTA 03g
Water to 1 .liter

(PH=83)




G. Control group of the 4-cell stage embryo biopsy

experiment  No. of biopsied No. of embryo developed to Rste of complete hatched

embryo early blastocyst hatching blastocyst blastocyst

1 31 24 ‘ 21 17/21

2 29 23 ’ 20 17/20

3 30 24 21 20/21

4 34 29 24 20/24

5 25 22 17 15/17

6 22 19 16 13/16

7 30 25 22 20/22

8 26 22 19 , 16/19
Total 227 189 159 138/159

LST




H. Solution control group of the 4-cell stage embryo biopsy

experiment No. of biopsied No. of embryo developed to Rate of complete hatched
embryo early blastocyst hatching blastocyst biastocyst
1 30 24 21 17/21
2 25 21 19 16/19
3 25 19 15 _ 13/15
4 34 27 22 19/22
5 20 17 15 13/15
6 26 21 18 15/18
7 30 24 21 1821
8 24 2} 20 18720
Total 214 174 151 129/151

8s1




1. Embryo biopsy at the 4-cell stage by PZD-push technique

experiment  No. of biopsied ‘ No. of embryo developed to " Rate of complete hatched

embryo early blastocyst hatching blastocyst " blastocyst

1 30 24 20 1320

2 32 24 22 16/22

3 27 22 21 18721

4 26 21 19 15/19

5 27 21 19 16/19

6 20 16 16 12/16

7 18 14 12 10/12

8 25 20 19 | 16/19
Total 205 162 148 116/148

6¢1



J. Embryo biopsy at the 4-cell stage by direct aspiration technique

experiment  No. of biopsied No. of embryo developed to Rate of complete hatched
 embryo early blastocyst hatching blastocyst blastocyst
1 23 16 17 1117
2 25 18 16 11/16
3 18 13 11 711
4 25 19 17 12/17
5 26 20 18 1218
6 26 21 19 13/19
7 27 22 19 12/19
8 27 23 21 15/21
Total 197 152 138 93/138

091




K. Control group of the 8-cell stage embryo biopsy

experiment  No. of embryo No. of embryo developed to " Rate of complete hatched
| early biastocyst  hatching blastocyst blastocyst
1 23 20 17 15/17
2 30 26 23 19/23
3 - 42 36 31 27131
4 35 - 31 26 2326
5 20 17 15 13/15
6 43 38 32 27/32
7 27 23 20 17/20
8 36 31 27 24127

Total 256 222 ' 191 165/191
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L. Solution control group of the 8-cell stage embryo biopsy

experiment  No. of biopsied No. of embryo developed to Rate of complete hatched

embryo early blastocyst hatching blastocyst blastocyst

1 20 16 14 13/14

2 26 22 19 14/19

3 34 29 24 22/24

4 20 17 15 | 12/15

5 20 17 14 11/14

6 36 30 2 23127

7 20 _ 17 14 12/14

8 30 26 22 20/22
Total 206 174 149 127/149

091



M. Embryo biopsy at the 8-cell stage by PZD-push technique

experiment  No. of biopsied No. of embryo developed to Rate of complete hatched
embryo early biastocyst hatching bIastocyst blastocyst
1 27 23 23 19/23
2 36 28 26 21726
3 50 40 40 31/40
4 40 34 | 32 27/32
5 28 23 22 18/22
6 50 42 40 33/40
7 28 21 19 14/19
8 35 29 27 21727
- Total 294 240 229 184/229

£91



N. Embryo biopsy at the 8-cell stage by direct aspiration technique

experiment  No. of biopsied No. of embryo developed to Rate of complete hatched
embryo carly blastocyst hatching blastocyst blastocyst
1 25 20 18 13/18
2 37 29 5 19/25
3 45 36 13 23/33
4 35 27 26 18/26
5 6 21 19 14/19
6 as 39 31 o 24m
7 23 19 18 14/18
8 35 28 | 25 17125

Total 271 A 219 195 ' 142/195
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O. Control group of the morula stage embryo biopsy

experiment  No. of biopsied No. of embryo develeped to Rate of complete hatched

embryo early blastocyst hatching blastocyst bilastocyst
1 25 21 17 ; 13/17
2 30 25 22 2012
3 20 18 16 14/16
4 35 32 29 26/29
5 30 26 24 21/24
6 25 22 : 20 18/20
7 30 27 4 24 21/24
8 25 22 : 18 16/18

Total - 220 193 170 149/170

$91




P, Solution contro! group of the morula stage embryo biopsy

experiment  No. of biopsied No. of embryo developed to Rate of complete hatched
| embryo early blastocyst hatching blastocyst blastocyst

1 s 2 | 20 17120

2 30 26 22 20/22

3 20 - 17 - 14 11/14

4 30 25 23 1923

5 24 21 20 | 17/20

6 20 18 16 14/16

7 25 21 19 16/19

8 20 17 15 13/15

Total 194 167 149 127/149

991



Q. Embryo biopsy at the morula stage by PZD-push technique

experiment  No. of biopsied | No. of embryo developed to Rate of complete hatched

embryo . early blastocyst hatching blastocyst : blastocyst

i 27 | 19 ' i7 10117

2 36 27 27 22127

3 25 19 18 14/18

4 36 29 28 22/28

5 34 28 28 23/28

6 27 22 21 18121

7 36 29 29 27129

8 26 21 19 16/19
Total 238 194 _ 187 1152/187

L91



R. Embryo biopsy at the morula stage by direct aspiration technique

experiment  No. of biopsied ~ No. of embryo developed to Rate of complete hatched

| embryo early blastocyst hatching blastocyst blastocyst

1 21 " 14 9/14

2 27 21 20 | 13/20

3 25 19 17 12/17

4 33 | 28 23 17/23

5 27 22 22 14/22

6 24 20 18 | 14/18

7 35 29 28 | 20/28

8 26 21 21 1721
Total 218 177 163 116/163

- 891
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S. Body weight of mouse pups derived from control embryos

Embryo No. Body weight (gm) at
24 hours 3 weeks 6 weeks
1} 1.6 25.0 35.8
2 1.5 23.0 36.4
| 3 1.9 26.0 39.0
4 14 22.2 325
5 1.5 234 353
6 1.5 22.5 35.0
7 1.7 25.5 40.0
8 2.1 28.5 | 41.4
9 - 1.5 225 36.0
10 1.6 240 374
11 2.0 27.5 40.5
12 1.5 22,0 34.5

mean + S.D. 1.65 + 0.23 243 +2.16 36.98 +2.71
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T. Body weight of mouse pups derived from biopsied embryos

Embryo No. Body weight (gm) at
24 hours 3 weeks 6 weeks
1 1.7 24.5 36.5
2 2.0 26.0 40.0
3 1.6 22.5 | 35.0
4 1.5 22.7 35.5
5 1.5 21.5 33.1
6 1.9 26.5 39.5
7 1.7 26.4 40.2
8 1.6 23.6 35.5
9 1.5 25.5 37.0
10 1.8 28.2 40.0
11 1.5 22.5 34.5
12 1.6 24.5 36.0

mean + S.D; 166+0.17 | 24.50 £2.03 36.90 + 2.44
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U. Reproductive capacity of mice derived from biopsied embryo

Group couple Litter size
1. Control x control 1 12
g 11
3 9
2. Control x biopsied 1 8
2 10
3 11
4 13
5 11
3. Biopsied x biopsied 1 11
2 10
3 9
4 14
5 10
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V. Nucleotide of mouse Y-linked seguence ,Sry

stop .
. . Sry 1
1. AGA TCT TGA TTT TTA GTG TTC AGC CCT ACA GCC ACATGATATCTIT AAA

CTC TGA AGA AGA GAC AA GTT TTG GGA CTG GTG ACA ATT GTC TAG AGA GCA

Met 101

ATG GAG GGC CAT GTC AAG CGC CCC ATG AAT GCA TTT ATG GTG TGG TCC CGT

Sry2

GG TGA GAG GCA CAA GIT GGC CCA GCA GAA TCC CAG CAT GCA AAATACAGA
201

GA TCA GCA AGC AGC TGG GAT GCA GGT GGA AAA GCC TTA CAG AAG CCG AAA

Sry3

AA AGG CCC TTT TTC CAG GAG GCA CAG AGA TTG AAG ATC CTA CAC AGA GAG
3o

AA ATA CCC AAA CTA TAA ATA TCA GCC TCA TCG GAG GGC TAA AGT GTC ACA

GA GGA GTG GCA TTT TAC AGC CTG CAG TTG CCT CAA CAA AAC TGT ACAACC TT
401 Sty 4
CTG CAG TGG GAC AGG AAC CCA CAT GCC ATC ACA TAC AGG CAA GAC TCC AG

TAG AGC TGC ACA CCT GTA CTC




SRY 1

SRY 2

SRY 3

SRY 4

5’ TCT TAA ACT CTG AAG AAGAGA C3'

5' GTG AGA GGC ACAAGTTGGC3'

5’ GAT TGA AGA TCC TAC ACA GAG 3’

5' CC ATC ACA TAC AGG CAA GAC 3’
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W. Sequence of cDNA for murine Zfy-1

1. ATG GAT GAA GAT GAA ATT GAATTG ACC CCA GAA GAA GAA AAGTCATTA

TTT GAT GGA ATA GGA GCT GAT GCA GTA CAC ATG GAT AGT GAC CAG ATT TCT
121
GTA GAA GTA CAA GAA ACT GTT TTT TTA TCT AAT TCA GAT GTA ACT GTG CAC

AAT TTT GTT CCT GAT GAT CCA GAC GCA GTT ATA ATY CAA GAT GTT ATT GAA
241
AAT GTT CTT ATT GAA GAT GTT CAC GGT TCA CAT ATT TTA GAA GAA ACA GAT

ATA TCT GAC AAT GTC ATT ATT CCT GAG CAA GTT CTC GAT TTA GAT ACA GCT

GAA GAA GTG TCT TTA GCA CAG TTC TTA ATT CCA GAC ATT TTA ACT TCC AGT
361 '
ATT ACA TCA ACCTCA TTG ACT ATG CCT GAA CAT GTC TTG ATG AGT GAA GCT

ATA CAT GTG TCT AAT GTA GGA CAT TTT GAA CAA GTG ATT CAT GAT AGC CTA
481
GTA GAA AGA GAA GTC ACC ACT GAT CCT TTGACA GCC GAC ATT TCA GAT ATA

CTG GTA GCA GAT TGG GCT TCT GAA GCA GTC TTA GAT TCC AGT GGG ATG CCT
601

CTG GAG CAG CAA GAT GAT GCC AGA ATC AAC TGT GAG GAT TAT CTA ATG ATG

TCT TTG GAT GAG CCT AGC AAA ACA GAT CAT GAA GGT TCC TCT GAA GTT ACC
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ATG AAT GCA GAG TCA GAA ACT GAT TCT TCT AAA TTG GAT GAA GCATCT CCA
721
GAA GTT ATC AAG GTG TGC ATT CTT AAA GCT GAC TCA GAA GTG GAT GAT GTA

GGA GAA ACT ATA CAA GCA GTA GAG AGT GAG ACC GAC AAT GGC AAT GAA GCT
£41
GAA GTC ACT GAT CAG AGG ACT AGC ATT CAT GTT CCC AAA GTC AAC ATT TAT

ATG TTA GCC AGT GAT TCG CAA AAG GAA GAA GAA GAT ACT AAA GTA ATT GTA
961
GGA GAT GAA GAT GCT GGT GGC ACA GCT GCA GAT ACT CCT GAG CAT GAG CAA

CAG ATG GAT GTC AGT GAA ATA AAA GCA GCT TTC CTA CCT ATT GCA TGG ACA

GCA GCT TAT GAT AAT AAT TCT GAT GAA ATT GAA GTG CAG AAT GCC ACT GCC
1081
AGT GCT ATG TTA CAC CAT GAT GAG TCT GGT GGC CTT GAC AGA GTA CCA AAA

CAA AAATCA AAA AAG AAA AAA AGA CCT GAA TCC AAA CAGTACCAGTCA
- 1201
GCA ATATTT GTT GCT CCT GAT GGA CAA ACT TTA CGT GTC TAT CCT TGC ATG

TTT TGT GGG AAA AAATTT AAGACC AAA AGG'TTT TTG AAA AGA CAC ATA AAA

AAC CAT CCT GAATAC CTT GCT AAT AAA AAA TAT CACTGT ACT GAG TGT GAT
1321 Ziyl
TAC AGT ACC AAC AAG AAG ATA AGC TTA CAT AAT CAC ATG GAG AGC CAC

. . .
AAG CTA ACC ATT AAG ACA GAA AAG ACC ACC GAA TGT GAT GACTGTAGG
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1441 v
AAGAAT CTT TCT CAT. GCT GGG ACT TTG TGT ACT CAC AAA ACA ATG CAT ACA

GAA AAA GGA GTC AAC AAA ACA TGT AAG TGT AAG TTC TGT GAC TAT GAA ACA
1561
GCT GAA CAG ACA TTA TTG AAT CAC CAC CTT TTG GTG GTC CAC AGG AAG AAA
| Zfy3
TTT CCT CAC ATT TGT GGA GAA TGT GGT AAA GGT TTC.CGT CAC CCA TCA GCA

CTC AAA AAG CAC ATA CGA GTT CAC ACA GGA GAG AAG CCC TAT GAA TGT CAG
1681
TAT TGT GAG TAC AAG TCT GCA GAC TCT TCC AAC TTG AAA ACT CAT ATA AAA

TCT AAG CAT AGT AAA GAG ATA CCA CTG AAG TGT GAC ATC TGT CTC CTG ACT
1801
TTC TCA GAT ACC AAA GAG GCT CAG CAA CAT GCC GTT CTG CAC CAA GAA AGC

AGA ACA CAT CAA TGT TCA CAT TGC AAC CAT AAG AGT TCA AAC TCA AGT GAT
| 2021
TTA AAG CGA CAC ATA ATT TCC GTT CAC ACA AAG GCG TAT CCT CAT AAA TGT
Zfy4
GAL ATG TGC AGC AAA GGA TTT CAT AGG CCT TCA GAA CTC AAG AAG CAT

GTG GCT ACC CAT AAA AGT AAA AAA ATG CAC CAA TGT AGA CAC TGT GAC TTT
2041
AAT AGT CCA GAT CCA TTT CTG CIT AGT CAC CAT ATT CTC TCA GCT CAC ACA

AAG AAT GTT CCA TTC AAG TGT AAG AGA TGT AAA AAG GAA TTT CAA CAA CAG
| 2161
TGT GAG CTT CAA ACG CAT ATG AAG ACC CAC AGT AGC CGA AAA GTC TAT CAG
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TGT GAG TAC TGT GAA TAT AGC ACC AAA GAT GCC TCA GGT TTT AAG CGT CAC

GTT ATC TCC ATT CAT ACG AAA GAC TAT CCT CAC CGC TGT GAC TTC TGC AAG

2281

AAA GGA TTC CGG AGA CCC TCG GAA AAG AAT CAA CAC ATA ATG CGA CAT CAT

AAA GAA GTT GGC CTG CTC TAA GTG TGG AAT CCT AAC ATA TGG GGA CAT TGG
2401

CAT TCA GGC AGG AAA TTC ATT TTA AAA GTA GGC ATC CTT GTT CAC GTT CAA

TGT CAT GAA TTT GTC AAG TGA ATA TAA ATA TGA TAT TGC TTC AAA AAA AAA

AAA AAA AAA AAA AAA AAA AAA AA 2507

ZFY1 5 AAG ATA AGC TTA CAT AAT CAC ATG GA 3
ZFY2 5' GTA GGA AGA ATC TTT CTC ATG CTG G ¥
ZFY3 5 CCG TCA CCC ATC AGC ACT CAA AAA 3

7ZFY4 5'AC ATG TGC AGC AAA GGA TTT CAT AGG 3’
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X. DNA Sequence of the enhancer-containing fragment: DXNds 3

1. GCT GCA GGT CGA GGG ATC CAG CAA CAC CTG GGC CCA AGA CAA GCA ACG.

. GGG AGT CAC TAA AGC CCA CTT CTA GGT GTT TAC AGA CTA GAG CAG GAG CTG

100

GAA AGT CCC AAT GCT GCC TGT AGC CCA CAG TCC TTG CAT TTC CCT GGATTT
200

GGG TCC TCA GGA ACC GGA AGT AGG GCC TGC TTG CCC CCA CAC CAC CGC TTT

CTT CCC CAA ACC ACC AGA TCT TTC TGG TAG CCA GGC ACA TAT TTC CCG AAG
300
AAT GAA GTC TAG AGT GGG ACA GGA GAC CCT TGC CTC CCC CTG CCA CCT CGC

CCA CAA AGA CAT ACA CAC ACA CAC ACA CAC ACA CAC ACA CAG TAG CAG TAG
| Ndsl 400
TCA AAA CAA AGG GTT CCT TAT AAG AGT GCC TCA TCT ATA CTT ACA GAA TTC

Nds2 |
ATG TCA GAC CCA ACA CCT AGC CCT ATG CTT FFC CAG TGT ACA TAG AGG GTT
| 500
GTGTGT GTG TGT GTG TGT GTG TGT GTG TGT GTG TGT GTG TGT GTG TGT GTG
Nds3
TGT GTG T1G TOT.CTC. CAA TGG.CTG CTT TCC GGA AGC CCC AAA GCA GCA TAA
Nds4
ATT GAG TTT AGG ATG GAC ACA GAA ATT TGG AAA GAG GAA GCA ACT AAT CAA
600
CAA TGA ACT AGA GAT GGG ACC TTG TCC ACA GAG CAT TGC CTG GGC TCT ACA
700
GCA GAA GTC TAA GGG GAA AAG CTT AGG GAG GAA TGC CTG GCT AAG GCC CTC




ATT ACT TAA GAA ACA AGT CCT GAC TTC AAA GTG AGC TCC 750
Nds1 5 GAGTGC CTC ATC TAT ACT TAC AG 3’

Nds2 5 ATG CTT GGC CAG TGT ACATAG3'

Nds3 5 TCTC me CTG CTT TCC GGA 3’

Nds4 5 GCA ACT AAT CAA CAA TGA ACT AGA 3’
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Comparison of in vitro development between biopsied and control embryo at the 4-cell satgy

Blastocyst formation Hatching blastocyst

Control Aspiration total Control Aspiration total

189 152 34l 159 138 297

B8 45 08 68 59 127
total 227 197 424 ol 227 197 424
X= 249487 X= 00000

Solution Aspiration total Solution Aspiration total

174 152 3% 151 138 289

0 45 85 63 5o 122
toal 214 . 197 4l total 214 197 4l
x= 10775 x= 00128

Control PZD  total Control PZD total

189 162 351 159 148 307

8 4 81 68 57 125
total 227 205 @ 432 . total 227 205 432
x= 12685 X= 02424

Solution PZD total Solution PZD total

174 162 336 151 148 299

® @8 &8 51T 120
total 214 205 419 total 214 - 205 419
L= 03438 <= 0.1368

PZD Aspiration total PZD Aspiration total

162 152 314 - 148 138 286

s a5 s 57 59 116
total 205 197 402 total 205 197 402

x= 02048 x= 02250




231

297

total

222
67

289

254
53

Control Aspiration total
138 93
21 45
159 138
16.0891
Solution Aspiration
129 93
22 45
151 138
13.1752
Control PZD
138 116
21 32
159 148

3.7993

307

total

x:

x:

Solution PZD
129 116
22 32
151 148
2.5118
PZD Aspiration
116 93
32 45
148 138
413816

181

245

299

total

209
71

286
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Comparisonofinviuodwelopmcmbetweenbiopsiedandconmlembqoum 8-cell satge

Blastocyst formation Hatching blastocyst

Control Aspiration total Control Aspiration total

22 219 44 191 195 386

4 2 86 65 16 141

il 256 271 527 wal 256 271 527
X= 336363 x= 04730

Sotution Aspiration  total Solution Aspiration total

174 219 393 49 195 344

32 52 - 84 s7 16 13

total 206 211 477 total 206 271 4T
X= 10771 xX= 0.0082

Control PZD  total Contol PZD  total

22 240 462 191 229 42

34 54 88 65 65 130

total 256 204 550 total 256 294 550
x= 26339 x= 08165

Solution PZD  total . Solion PZD  toal

174 240 . Al4 149 229 378

AR SRRE 57 6 122

total 206 204 SO0 total 206 - 294 500
X= 06828 X= 20307

PZD Aspiration total PZD Aspiration total

20 219 459 229 195 424

s 52 106 6 16 1M

total 294 271 565 toal 294 271 565

2 2

x= 00623 Xx= 2657




Complete Hatching
Control Aspiration
165 142
% 53
wal 191 195
= 109107
Solution Aspiration
1271 142
2
total 149 195
X= 76351
Contrl  PZD
165 184
% 46
oal 191 230
x= 30029

307
79
386

263
75
34

349
72
421

Solution PZD

127 184

22 45
total 149 229
xz= 0.0000

PZD Aspiration

184 142

45 53
total 229 195
x=_ 0.0000

183

31
67
378

326
98
424
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Compaﬁsmofhﬁnodewbpmentbetweenbiopsiedmdwnﬂolanbryoatmzmomhmge

Blastocyst formation. Hatching blastocyst

Control Aspiration total Control Aspiration total

193 177 370 170 163 333

27 41 68 50 55 105
total 220 218 438 wtal 220 218 438
x= 3.56519 x= 037612

Solution Aspiration total Solution Aspiration total

167 172 339 149 163 312

27 46 73 45 55 100
total 194 218 412 otal 194 218 412
X= 3632 | x= 02309

Control PZD  total Control PZD  total

193 194 387 170 187 357

27 44 7 50 51 101
wtal 220 238 458 . total 220 238 458
L= 3378 x=0.11217

Solution PZD total Solution PZD total

167 194 361 149 187 336

27 44 7 | 45 51 96
total 194 238 432 wotal 194 238 432
x= 16252 A= 019314

PZD Aspiration total PZD Aspiration total

194 172 366 | 187 163 350

44 46 90 . 51 55 106
total 238 218 456 total 238 218 456
2 1

x = 04906 A x= 092124




Complete Hatching

265
68
333

total
243
69
312

301
56
357

Control Aspiration total
149 116
21 47
170 163
13.9096
Solution Aspiration
127 116
22 47
149 163
8.9457
Control PZD
149 152
21 35
170 187
2.7266

total

2
X =

x=

Solation PZD
127 152
22 35
149 187
0.91919
PZD Aspiration
152 116
35 47
187 163
4,96957

185

total
279
57
336

268
82
350



Cou:paﬁsonofPZD-pushbetweendiﬁemntstageofembwo
Blastocyst formation

4-cell 8-cell total 8-cell
162 240 402 229
B 49 65
wtal 205 294 4% wtal 294
x= 052469 £= 00357
4cell morula total Complete batching
162 194 356 4-cell
P T 116
otal 205 238 443 32
x= 04321 total 148
8cell morula total = 02149
240 194 434 a-cell
s4 a4 98 116
ol 294 238 532 32
x= 0.0013 total 148
Hatching blastocyst x= 04358
4-cell 8-cell = ‘total g-cell
148 229 37 184
57 65 12 as
ol | 205 294 499 toal 229
= 21215 x= 00578

4celi morula total
148 - 187 335
57 51 108
total 205 238 443

x= 24289

morula
187
51
238

8-coll
184
45

229

morula
152
Kk)

187

morula
152
35
187

- 186

total
416
116
532

total

335

total
336
80

416



CompaﬁsonofdimctAspiraﬁonbetweendiﬁuentsugeofemblyo

Blastocyst formation
4-cell  B-cell
152 219
45 52

total 197 271

x= 092721
4~cell morula
152 177
45 41

total 197 218

x = 10257
S8cell morula
219 177
52 4l

total 271 218

x= 00114
Hatching blastocyst

4cell  8-coll

138 195

9 16

wal 197 271
x= 02017

4cell  morula

138 163

59 55

total 197 218

x = 1.1571

total
n

468

total

329
86

415

total
396
93

489

333
135

301
114
415

g-cell morula
195 163
7% 55
ol 271 218
x= 0488
Complete hatching
4-cell 8-cell
93 142
5 8
wial 138 195
xz== 1.1469
4cell  morula
93 116
45 47
wtal 138 163
x= 05016
§-cell morula
142 116
53 47
oal | 195 163
= 01208

358
131
439

235
98

333

92
301

258
100
358



188

Comparison of implantation between biopsied and control embryo at the 4-cell stage

Control Aspiration total
9 5 14
21 29 50

total 30 34 64

x = 218138
Control PZD total
9 8 17

21 28 49

x = 05176
PZD Aspiration total
B 5 13

x = 0.6532
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Comparison of implantation between biopsied and control embryo at the 8-cell stage

Control Aspiration total
15 6 21
21 24 45
total 36 30 66
x = 3.54095
Control PZD  total

total 36 52 68

x = 03814
PZD Aspiration total
6 11 17

total 30 32 62




Comparison of implantation between biopsied and control embryo at the morula stage

Control Aspiration total

14 9 23

26 217 53

total 40 36 76
X = 0.891'f9

Control  PZD total

14 13 27

26 29 55

ol 40 42 82
= 01520
PZD Aspiration total
13 9 22

x= 03392




Comparison of total live-births between biopsied embryo at the 4-cell stage

Control Aspiration total
18 6 24
48 46 94
66 52 118

4.4441

Control PZD total

18 12 30
48 54 102
66 66 132

1.5529
PZD Aspiration total
12 6 18

4 46 100
66 52 118

0.9930
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Comparison of total live-births between biopsied embryo at the 8-cell stage

Ib-8eali

Control Aspiration total
28 16 4
40 50 90
68 66 134

4.3550

Control PZD total
28 23 51
40 45 85
68 68 136

0.7843

PZD Aspiration total

23 16 39
45 50 95
68 66 134

1.4900

Page 1
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Comparison of total live-births between biopsied embryo at the morula stage

total

Control Aspiration total
22 11 33
44 43 87
66 54 120

2,5032

Control PZD total
22 18 40
44 42 86

66 60 126

0.1512
PZD Aspitation total
18 1 29

42 43 85
60 54 114

1.3895
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Comparison of total live-births between biopsied embryo at three different stage

4-cell B-cell total

36 67 103

143 135 283

total 184 202 386

x= 91077
4cell morula total
36 51 87
148 129 27
total 184 180 364

8cell morula total

67 51 118

135 129 264

total 202 180 382

x= 10423
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Comparison of total implantation between biopsied and control embryo at the 4-cell

d4celi 8cell total

22 32 54

78 66 144

total 100 98 198
x= 28319

4-cell morula total

22 36 58

78 82 160

total 100 118 218
x = 20068

8-cell morula total

| 32 .36 68

66 82 148

total 98 118 216

x= 01142
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