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Abstract: In mammals, haploidy is normally restricted to the post-meiotic stages of germ line cells and
represents the end of cell proliferation, which means that physiological haploidy is incompatible with
self-renewal. The successful establishment of androgenetic haploid embryonic stem cell broadened the
practical prospect of haploid stem cells, which means, pluripotency, self-renewal, and haploidy can be
incorporated together in a single cell line. These haploid ESCs contained only the paternal set of
chromosomes and shown pluripotency as well as self-renewal capabilities. Haploid embryonic stem cell had

drawn great interest of researchers because of its potential in genetic modification and drug screening.
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Continuous technological progress in mammalian genetics depended on the availability of mouse embryonic
stem cells. Some reverse genetic approaches had taken advantage of the pluripotency of genetically
engineered mouse haploid embryonic stem cell to produce animals with germline-transmitted mutations. To
generate androgenetic haploid mouse embryos, we performed nuclear transfer (NT) technology, in which a
single sperm head from C57/BL6 < DBA/2 F1 mice, instead of a somatic nucleus, was injected into an
enucleated oocyte from C57/BL6 < DBA/2 F1 mice. The androgenetic haploid embryo underwent
development from 1-cell stage to blastocyst stage (Fig. 1). Among the 206 haploid embryos that were
reconstructed, 30 (14.5%) developed into blastocysts in vitro. After removal of the zona pellucida, blastocysts
were cultured in a standard embryonic stem cell (ESC) culture system supplemented with 2i. As the result
shown, the unsatisfied blastocyst rate and blastocyst quality is still an obstacle to the derivation of
androgenetic haploid stem cells. To improve the quality of androgenetic haploid blastocyst and the efficiency
of the androgenetic haploid stem cells derivation, we assessed the expression of Xist gene in the androgenetic
haploid embryos during the preimplantation development of mice in vitro. The result showed that the
blastocyst rate of androgenetic haploid embryo was 10% - 14% (Table 1), the time for the development to
blastocyst stage varied from 3.5 day to 5.5 day. RNA-FISH results indicated that Xist gene was actively
expressed in the early developmental stage, but was silenced in these embryos which developed to blastocyst
stage (Fig. 2). Xist Knockdown by siRNA improved the quality of the blastocyst and the rate of outgrowth
when seeded on the feeders, but did not improved the blastocyst rate. These results indicated that the
expression of Xist gene is one of the factors for the unsatisfied quality of the androgenetic haploid blastocyst
and the low efficency of androgentic haploid stem cell derivation.
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Fig.1 Development of androgenetic haploid embryo
a. LA b -4 . 4-4uMIRR: d. 8- R: o REWIRIG: f. TN,

a. 1-cell stage embryo; b. 2-cell stage embryo; c. 4-cell stage embryo; d. 8-cell stage embryo; e. Morula embryo; f. Blastocyst.
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Fig. 2 Xist expression in androgenetic haploid embryos
al ~a3. 2 Al Xist BIPEARAG: bl ~ b3. 4 4HAERS ] Xist BITEMEAG: 1~ c3. 4 A 1] Xist Hi& B MEG: d1 ~d3. 8 ZH 7 Xist 9]
PERRG; el ~ e3. 8 4HLHT Y] Xist ik &R IAMENG; 1~ £3. 8 4HJfu 391 Xist BHYENEG; gl ~ g3. SFEW) Xist FITEARAG; hl ~h3. FEW] Xist
AERIEMER; i1~i3. FE Xist FYERAG; j1~j3. ZEARIN Xist BATEREAG; K1~ k3. FEREIN Xist Hr & RILHENG .
al - a3. 2-cell stage Xist negative embryo; bl - b3. 4-cell stage Xist negative embryo; c1 - c3. 4-cell stage Xist mosaic embryo; d1 - d3. 8-cell
stage Xist negative embryo; el - e3. 8-cell stage Xist mosaic embryo; f1 - f3. 8-cell stage Xist positive embryo; g1 - g3. Morula stage Xist
negative embryo; hl - h3. Morula stage Xist mosaic embryo; il - i3. Morula stage Xist positive embryo; j1 - j3. Blastocyst stage Xist negative

embryo; k1 - k3. Blastocyst stage Xist mosaic embryo.
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Table1 Developemntal rate and outgrowth rate of Xist-siRNA injected androgenetic haploid embryos

FEJIt Blastocyst YT 41 FR Outgrowth
157 2-Z i H
Group 2-cell A% Number L] Rate (%) 4114 Number Lt 1] Rate (%)
JEHT Injection group (n = 3) 129 18 14.0 7 38.92
X4 Control (n = 3) 77 12 15.6 2 16.7°

A —Fh s AR AN TR, RO 2 5 R, P <0.05.

Letters in the column represent that there’s significant difference between two groups, P < 0.05.
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