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Abstract: Eukaryotic translation initiation factor 4B (elF4B) plays an important role in mRNA
translation initiation, cell survival and proliferation in vitro, but the in vivo function is poorly
understood. In this study, via various experimental techniques such as hematoxylin-eosin (HE) staining,
flow cytometry, Western blotting, and immunohistochemistry, we investigated the role of elF4B in
mouse embryo development using an elF4B knockout (KO) mouse model and explored the mechanism.
We found that the livers, but not lungs, brain, stomach, or pancreas, derived from elF4B KO mouse
embryos displayed severe pathological changes characterized by enhanced apoptosis and necrosis.
Accordingly, high expression of cleaved-caspase 3, and excessive activation of mTOR signaling as
evidenced by increased expression and phosphorylation of p70S6K and enhanced phosphorylation of
4EBP1, were observed in mouse embryonic fibroblasts and fetal livers from elF4B KO mice. These
results uncover a critical role of e[F4B in mouse embryo development and provide important insights
into the biological functions of eIF4B in vivo.
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Figure 1 Knockout of elF4B in mice facilitates apoptosis of fetal liver cells. (A) Representative images
from HE analysis of total embryos from eIF4B”~ and eIF4B™" littermates. (B) Representative images from
HE analysis of fetal liver, lung, brain, stomach and pancreas from ¢IF4B™ and eIF4B™"* embryos. Scale bars,
50 um. (C-D) Apoptotic cells in fetal livers from E14.5 ¢IF4B” and eIF4B"" embryos, were analyzed by
Annexin V and PI staining (n=3-4 per genotype for each group). Shown were representative images from
three independent experiments (C). Data are represented as X +s (D). **: P<0.01.
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Figure 2 Knockout of elF4B increases the expression of cleaved-caspase 3 in fetal livers. (A) Protein
levels of Bcl-2 and Bel-xI in fetal livers from E14.5 eIF4B” and eIF4B™" embryos were analyzed by
Western blotting. (B) The expression levels of cleaved-caspase 3 in fetal livers from E14.5 eIF4B™,
elF4B™ and eIF4B™" embryos were detected by Western blotting. (C—D) The levels of cleaved-caspase
3 in fetal livers from eIF4B ™~ and eIF4B"" embryos were examined by immunohistochemistry analysis.
Representative images are shown in (C). Cleaved-caspase 3 positive nuclei in fetal livers from eIF4B™
and eIF4B"" embryos (n=4—10 per genotype for each group) were quantified (D). Data are represented

as X+£S * P<0.05.
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Figure 3 Knockout of elF4B results in increased expression and phosphorylation of p70S6K, and enhanced
phosphorylation of 4EBP1 in MEFs. (A-B) p70S6K protein and phosphorylation levels in MEF cells from
elF4B™ and eIF4B""" mice were examined by Western blotting (A), and quantified by Image J analysis (B).
n=3. Data are represented as X+S. **: P<0.01. (C—D) MEF cells from eIF4B”~ and eIF4B"" mice were
treated with 10% or 2% FBS for 12 hours. The protein and phosphorylation levels of p70S6K and p-4EBP1
were detected by Western blotting (C) and quantified by Image J analysis (D). n=3. Data are represented as

X s, **: P<0.01.
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Figure 4 Forced expression of elF4B reverses the increased expression and phosphorylation of p70S6K,
and enhanced phosphorylation of 4EBP1 caused by elF4B depletion in MEFs. (A-B) The protein and
phosphorylation levels of p70S6K and p-4EBP1 in eIF4B”~ MEF cells expressing EV (GFP) or c¢IF4B
(GFP-elF4B), were detected by Western blotting (A) and quantified by Image J analysis (B). n=3. Data are

represented as X £S. *: P<0.05; **: P<0.01.
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Figure 5 elF4B-knockout fetal livers display increased expression and phosphorylation of p70S6K, and
enhanced phosphorylation of 4EBP1. (A—D) The protein and phosphorylation levels of p70S6K and 4EBP1
in fetal livers from eIF4B ™", eIF4B"" and eIF4B"" embryos, were detected by Western blotting (A), and
quantified by Image J analysis (B—D). n=3. Data are represented as X=+S. **: P<0.01; ns: no significance.
(E-F) The levels of p70S6K in fetal livers from eIF4B™ and eIF4B™* embryos were examined by
immunohistochemistry analysis. Representative images are shown in (E). p70S6K positive nuclei in fetal
livers from eIF4B™~ and eIF4B™" embryos (N=3—4 per genotype for each group) were quantified (F). Data are

represented as X +£S. **: P<(.01.
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