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Mining gene-expression-profiling data identified a novel gene that is specifically expressed in preimplantation
embryos. Hmgpi, a putative chromosomal protein with two high-mobility-group boxes, is zygotically tran-
scribed during zygotic genome activation, but is not transcribed postimplantation. The Hmgpi-encoded
protein (HMGPI), first detected at the 4-cell stage, remains highly expressed in pre-implantation embryos.
Interestingly, HIGPI is expressed in both the inner cell mass (ICM) and the trophectoderm, and translocated
from cytoplasm to nuclei at the blastocyst stage, indicating differential spatial requirements before and after
the blastocyst stage. siRNA (siHmgpi)-induced reduction of Hmgpi transcript levels caused developmental
loss of preimplantation embryos and implantation failures. Furthermore, reduction of Hmgpi prevented
blastocyst outgrowth leading to generation of embryonic stem cells. The siHmgpi-injected embryos also
lost ICM and trophectoderm integrity, demarcated by reduced expressions of Oct4, Nanog and Cdx2. The
findings implicated an important role for Hmgpi at the earliest stages of mammalian embryonic development.

INTRODUCTION

Preimplantation development esicompasses the period from
fertilization (o implantation. Oocytes cease developing at
metaphase of the second meiotic division, when transcription
stops and translation is reduced. After fertilization, sperm
chromatin is reprogrammed into a functional pronucleus and
zygotic genome activation  (ZGA) begins, whereby  the
materhal genctic program poverned by maternally stored
RNAs and proteins must be switched to the embryonic
genetic program governed by de nove transeription (1,2).
Qur previous gene expression profiling during preimplantation
development revealed distinctive patterns of maternal RNA
degradation and embryonic. gene activation, including two
major transient ‘waves of de novo transcription’ (3). The
first wave during the 1- to 2-cell stage corresponds to ZGA.
The second wave during the 4- to S-cell stage, known as

mid-preimplantation gene activation (MGA), induces dramatic
morphelogical changes to the zypote including compaction
and blastocele formation, particularly given that few genes
show larpe expression changes after the §-cell stage. ZGA
and MGA togcther gencrate a novel gene cxpression profile
that delincates the totipotent state of each blastomere at the
cleavage stage of embryogenesis, and these steps are prerequi-
site for future cell lincage commitments and differentiation:
The first such differentiation gives rise to the inner cell mass
(ICM), from which embryonic stem (ES) cells are derived,
as well as the tropheetoderm at the blastocyst stage.
However, the molecular regulatory mechanisms undetlying
this preimplantation  development and ES-cell - generation
from the ICM remain unclear.

- Induced pluripotent stem (iPS) cells are ES cell-like pluri-
potent cells, generated by the forced expression of defined
factors in somatic cells, including Pou5f1/Oct4, Sox2, Kif4
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