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Induction of Pluripotent Stem Cells
from Mouse Embryonic and Adult
Fibroblast Cultures by Defined Factors

Kazutoshi Takahashi' and Shinya Yamanaka'**

' Department of Stem Cell Biology, Institute for Frontier Medical Sciences, Kyoto University, Kyoto 606-8507, Japan
?CREST, Japan Science and Technology Agency, Kawaguchi 332-0012, Japan

“Contact: yamanaka@frontier.kyoto-u.ac.jp
DOI 10.1016/).cell.2006.07.024

SUMMARY

Differentiated cells can be reprogrammed to an
embryonic-like state by transfer of nuclear con-
tents into oocytes or by fusion with embryonic
stem (ES) cells. Little is known about factors
that induce this reprogramming. Here, we dem-
onstrate induction of pluripotent stem cells

or by fusion with ES cells (Cowan et al., 2005; Tada
et al., 2001), indicating that unfertilized eggs and ES cells
contain factors that can confer totipotency or pluripotency
to somatic cells. We hypothesized that the factors that
play important roles in the maintenance of ES cell identity
also play pivotal roles in the induction of pluripotency in
somatic cells.

Several transcription factors, including Oct3/4 (Nichols
et al.. 1998: Niwa et al.. 2000). Sox2 (Avilion et al.. 2003).
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The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT ‘

A Novel Coronavirus from Patients
with Pneumonia in China, 2019

Na Zhu, Ph.D., Dingyu Zhang, M.D., Wenling Wang, Ph.D., Xingwang Li, M.D.,
Bo Yang, M.S., Jingdong Song, Ph.D., Xiang Zhao, Ph.D., Baoying Huang, Ph.D.,
Weifeng Shi, Ph.D., Roujian Lu, M.D., Peihua Niu, Ph.D., Faxian Zhan, Ph.D.,
Xuejun Ma, Ph.D., Dayan Wang, Ph.D., Wenbo Xu, M.D., Guizhen Wu, M.D.,
George F. Gao, D.Phil., and Wenjie Tan, M.D., Ph.D., for the China Novel
Coronavirus Investigating and Research Team

SUMMARY

In December 2019, a cluster of patients with pneumonia of unknown cause was
linked to a seafood wholesale market in Wuhan, China. A previously unknown
betacoronavirus was discovered through the use of unbiased sequencing in samples
from patients with pneumonia. Human airway epithelial cells were used to isolate a
novel coronavirus, named 2019-nCoV, which formed a clade within the subgenus
sarbecovirus, Orthocoronavirinae subfamily. Different from both MERS-CoV and
SARS-CoV, 2019-nCoV is the seventh member of the family of coronaviruses that
infect humans. Enhanced surveillance and further investigation are ongoing.
(Funded by the National Key Research and Development Program of China and the
National Major Project for Control and Prevention of Infectious Disease in China.)

public health.! Coronaviruses are enveloped RNA viruses that are distributed
broadly among humans, other mammals, and birds and that cause respira-
tarv enteric hematic and nenralnoic diceacec 23 Qiv raranavirme snecies are known

l Z MERGING AND REEMERGING PATHOGENS ARE GLOBAL CHALLENGES FOR

COVID-19 DRI NDiHX

From the NHC Key Laboratory of Biosafe-
ty, National Institute for Viral Disease
Control and Prevention, Chinese Center
for Disease Control and Prevention
(N.Z., WW., J.S, XZ., B.H,, RL, PN,
X.M., DWW, WX, GW, G.FG., WT),and
the Department of Infectious Diseases,
Beijing Ditan Hospital, Capital Medical
University (X.L.) — both in Beijing: Wu-
han Jinyintan Hospital (D.Z.), the Divi-
sion for Viral Disease Detection, Hubei
Provincial Center for Disease Control and
Prevention (B.Y., F.Z.), and the Center for
Biosafety Mega-Science, Chinese Acade-
my of Sciences (W.T.) — all in Wuhan;
and the Shandong First Medical Univer-
sity and Shandong Academy of Medical
Sciences, Jinan, China (W.S.). Address
reprint requests to Dr. Tan at the NHC
Key Laboratory of Biosafety, National In-

etituta far Viral Nicnaea Cantral and Dea
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Objectives

I“f ‘
What are microRNAs (miRNA or miR)?

Where are miRNAs coming from?

What do miRNAs do?

What approaches may be used to investigate
miRNA functions and clinical importance?
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