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Analysis of protein quantity control mechanism and differentiation specificity
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We successfully differentiated two types of hiPSC clones into neural
progenitor cells (NPC). The amount of protein in the gene group regulated after transcription in
pluripotent stem cells (PSC) was correlated with NPC. In contrast, the amount of mRNA was increased
only in neural progenitor cells. So, this result suggested that the control mechanism of protein
amount differs between cell types. Furthermore, we focused on two types of genes and conducted
knockdown experiments during three germ layer differentiation.

As a result, although the induction of differentiation changes the cell morphology, the number of
surviving cells is reduced. Therefore, we concluded that these post-transcriptional regulated genes
affect cell survival but are not involved in differentiation potential.



iPS %
Tanabe K. et al., PNAS, 2013
Takahashi K & Yamanaka S., Nature Reviews, 2017
RNA

MRNA
MRNA

Sugiyama H. et al., 2017, PNAS; Werner A. et al., 2015, Nature

iPS ES
ES khES-1 ES khES-
MRNA
MRNA
/ /
SiRNA
SiRNA
hiPSC

MRNA



RiMS: removal of interference mixture spectra
(lwasaki et al., JPR, 2019)

2 RIiMS

- nanoLC-MS/MS
1

Isobaric Tag for Relative and Absolute
Quantitation (iTRAQ)

MS/MS
MS/MS
6
RiIMS removal of interference mixture spectra RiMS
MS spectral purity
70% RiMS
2 Perl
@ 3<=interference
O 2<=interference .
O 1<=interference 1. RiIMS
O All Specira :
®RiMS (E.coli)
50 (E.coli+HelLa)
2 40 &
E { (1,2,3<=interference)
§ 30 (All Spectra)
o
L7 .
7 5 | (RIMS)
S 1
L RIMS
0 l-ﬁ-lﬂ *p-value 0.05, paired t-test
E.coli E.coli+Hela
o 40 2. 70% RIMS
3 354 i
S 30
o 25 4
S 20 1
& 15 4
> 10 70% RiMS
© 5 i
4 M

*p-value 0.05, paired t-test



1 1 0 0

Iwasaki Mio Tabata Tsuyoshi Kawahara Yuka Ishihama Yasushi Nakagawa Masato 18

Removal of Interference MS/MS Spectra for Accurate Quantification in Isobaric Tag-Based 2019
Proteomics

Journal of Proteome Research 2535 2544

DOl
10.1021/acs. jproteome.9b00078

3 3 0

M. lIwasaki, T. Tabata, Y. Kawahara, Y. Ishihama, M. Nakagawa

Pros and cons of isobaric tag-based proteome quantification.

2019

2019

Global transcriptome and proteome profiling unveiled the unique post-transcriptional properties in PSCs.
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