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Editor’s note

I think it was Confucius who said “If you invest in
growing trees, you will gain prosperity in 10 years,
however if you culvate experse in human, you will
be prosperous for a hundred years”. In this issue of
AOAPO newsleer, we would like to introduce to you
a budding young researcher - Dr Xiaojian Yin. Dr Yin
has just obtained his PhD from the University of Tsukuba in 2016 under the supervision of Prof Setsuko
Komatsu. During his short span of me on venturing
into proteomics research, he has already churned out
16 publicaons, most of them in er one journals,
under his belt. He is deﬁnitely someone to watch out
for in the proteomics ﬁeld. You may read more about
Dr Yin’s achievements in page 3-5.

Another AOAPO council member, Prof Bo-xiong
Zhong contributed a research summary on gene
expression regulaon in silk worm. Prof Zhong is an
authority in silkworm research and in this arcle he
has highlighted the use of proteomics and transcriptomics to invesgate the physiological changes
related to silk producon in silkworm.
With the First Internaonal Proteomics Conference
2017 in conjuncon with 4th Conference of Asia
Oceania Agricultural Proteomics Organisaon coming closer, we would like to provide you with some
highlights of the conference on the list of some
speakers and their presentaon tles. If you do not
want to miss the excitements, please register
through this link hp://ipc2017.weebly.com/

Prof Yet-Ren Chan, who is a Council member of
AOAPO, has introduced to us his MS-based Omics
laboratory at the Academia Sinica together with his
dynamic team working on signalling pepdes.

We look forward to seeing you in Kuala Lumpur in
August!

Chin Chiew Foan
Email: chiew-foan.chin@nongham.edu.my
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The Next Generation of Proteomics Young Researcher
Dr Xiaojian Yin

Introducon by Dr. Xiaojian Yin:
under the supervision of Professor Setsuko Komatsu. I
have successfully applied these proteomic techniques
parcularly in the areas of nuclear proteomic and
phosphoproteomic to uncover the response mechanism of soybean at the inial ﬂooding stress. I have
also completed the PhD courses study in the University
of Tsukuba, which include “basic study on agrobioresources science and technology” and
“dissertaon in biochemistry of plant proteins”. In addion, I have published several original and review arcles in proteomic related journals such as Journal of
Proteome Research and Journal of Proteomics. I am
fortunate enough to have received the headmaster
recognion award from the President of University of
Tsukuba upon ﬁnishing my PhD study. It is a hard-won
award and a great honor for me! It provides me with
much conﬁdence in my future research involvement in
proteomic study.

My name is Xiaojian Yin, I did my bachelor degree in
biological sciences on systemac biology in College of
Life Science, Anhui Normal University in China in 2006.
Aer graduaon, I connued my master degree in proteomic ﬁeld in Wuhan Botanical Garden, Chinese Academy of Science in China in 2010. My master study is on
invesgaon of rice seed germinaon and rape seed
aging using gel-based proteomic technique. I also ﬁnished the MS courses study including biochemistry with
good course credit besides the experimental research
study.
Aer graduaon from the Wuhan Botanical Garden, I
have successfully received scholarship from the China
Scholarship Council to study abroad. From October
2013, I started my PhD study in Graduate School of Life
and Environmental Sciences, University of Tsukuba in
Japan. During the three years of my PhD study, I have
acquired the gel-free/label-free proteomic technique
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Dr Xiaojian Yin
(cont.)

Currently, I work as an associate researcher in China
Pharmaceucal University, which is a premier Chinese
medicinal plant proteomics research organizaon. My
research focus is using proteomic and metabolomics
approaches on Chinese medicinal plants. The tradional
Chinese medicine is a complex and useful system for
curing many diseases. However, what are the components and how they funcon in curing diseases, are sll
not completely uncovered. To answer these quesons,
proteomic and metabolomics techniques are powerful
tools to be used. The mechanism can be explored
through the idenﬁcaon of key funconal metabolites
and proteins.

Xiaojian has been an outstanding student and an asset
to our instuon. His Ph.D. research tle was
‘Funconal analysis of response under inial ﬂooding
stress using proteomic technique’’. During the course of
his research work, I observed that he has a deep insight
in the theorecal and praccal aspect of research speciﬁcally in the ﬁeld of plant proteomics. He can work
independently as well as in collaboraon with the lab
members due to his praccal approach towards research and problem-solving behavior. Being a dynamic,
versale, and enthusiasc researcher, he has published
several research papers and review arcles in peer reviewed journals both as ﬁrst author and also in collaboraons. During his stay in my lab, he has acquired experse in many techniques of molecular biology and
speciﬁcally on the mass spectrometry. He is well trained
in mass spectrometry analysis and can handle the instrument independently.

Protein is the executor of gene funcon and it is the
workhorse of life system. There are more than 10 million of proteins in a cell to support its acvies. In the
future, funconal proteomics will play great roles in
exploring all kinds of scienﬁc quesons in various biological ﬁelds.

I wish him great success in his future endeavor.

Publicaons of Dr. Xiaojian Yin:
Publicaon list
Original arcles: 13 (Journal of Proteome Research,
Journal of Proteomics, Froners in Plant Science, Plant
Molecular Biology, PLoS One, and so on)

1. Xiaojian Yin, Katsumi Sakata,Setsuko Komatsu.
Phosphoproteomics reveals the eﬀect of ethylene in
soybean root under ﬂooding stress. Journal of Proteome Research. 2014; 13: 5618-5634 (IF =4.245). hp://
pubs.acs.org/doi/abs/10.1021/pr500621c
2. Xiaojian Yin, Minoru Nishimura, Makita Hajika, and
Setsuko Komatsu Quantave Proteomics Reveals the
Flooding-Tolerance Mechanism in Mutant and Abscisic
Acid-Treated Soybean. Journal of Proteome Research.
2016; 15, 2008–2025 (IF =4.268). hp://pubs.acs.org/
doi/abs/10.1021/acs.jproteome.6b00196
3. Xiaojian Yin, Setsuko Komatsu. Nuclear proteomics
reveals the role of protein synthesis and chroman
structure in root p of soybean during the inial stage
of ﬂooding stress. Journal of Proteome Research 2016,
15, 2283–2298 (IF =4.268). hp://pubs.acs.org/doi/
abs/10.1021/acs.jproteome.6b00330

Review arcles: 3 (New Biotechnology, Journal of Proteomics, and Current Protein & Pepde Science)
3) Internaonal conference: 6
4) Domesc conference: 8
Comments from Prof. Setsuko Komatsu:
It is my great pleasure to provide a tesmonial for Dr.
Xiaojian Yin , who is currently working in the China
Pharmaceucal University. I know Xiaojian through his
work in my laboratory as a PhD student under my supervision in the Graduate School of Life and Environmental Science, University of Tsukuba, Japan from October 2013. Xiaojian’s work during his PhD study displayed a very ﬁne blend of independent and in depth
thoughts of his subject area. He acquired his PhD degree in September 2016. Furthermore, he received the
headmaster recognion award from the President of
University of Tsukuba.
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Dr Xiaojian Yin
(cont.)

11. Xiaojian Yin, Setsuko Komatsu. Comprehensive
analysis of response and tolerant mechanism in earlystage soybean at inial-ﬂooding stress. Journal of Proteomics, 2017, (In press). (Review) (IF = 3.914). hp://
www.sciencedirect.com/science/arcle/pii/
S1874391917300271
12. Timabud Tarinee, Xiaojian Yin, Paweena Pongdontri,
and Setsuko Komatsu. Gel-free/label-free proteomic
analysis of developing rice grains under heat stress.
Journal of Proteomics, 2016; 133: 1-19 (IF = 3.914).
hp://www.sciencedirect.com/science/arcle/pii/
S1874391915302037
13. Han Chao, Xiaojian Yin, Dongli He, and Pingfang
Yang. Analysis of proteome proﬁle in germinang soybean seed, and its comparison with rice showing the
styles of reserves mobilizaon in diﬀerent crops. PloS
One, 2013; 8: e56947 (IF = 2.806). hp://
journals.plos.org/plosone/arcle?id=10.1371/
journal.pone.0056947
14. Deng Jiao, Sha Chen, Xiaojian Yin, Kun Wang, Yanling Liu, Shaohua Li, and Pingfang Yang. Systemac
qualitave and quantave assessment of anthocyanins, ﬂavones and ﬂavonols in the petals of 108 lotus
(Nelumbo nucifera) culvars. Food chemistry, 2013;
139: 307-312 (IF = 3.259). hp://
www.sciencedirect.com/science/arcle/pii/
S0308814613001696
15. Setsuko Komatsu*, Xin Wang, Xiaojian Yin, Yohei
Nanjo, Hajime Ohyanagi, Katsumi Sakata*. Integraon
of gel-based and gel-free proteomic data for funconal
analysis of proteins through Soybean Proteome Database. Journal of proteomics, 2017, 163:52-66.
(IF=3.914) hp://www.sciencedirect.com/science/
arcle/pii/S1874391917301677
16. Oskuei BK, Yin X, Hashiguchi A, Bandehagh A, Komatsu S. Proteomic analysis of soybean seedling leaf
under waterlogging stress in a me-dependent manner.
Biochim Biophys Acta. 2017, 1865:1167-1177 (IF=2.773)

4. Ming Li, Xiaojian Yin, Katsumi Sakata, Pingfang Yang,
Setsuko Komatsu. Proteomic analysis of phosphoproteins in the rice nucleus during early stage of seed germinaon. Journal of Proteome Research. 2015, 14,
2884-2896 (co-ﬁrst author). (IF =4.268). hp://
pubs.acs.org/doi/abs/10.1021/acs.jproteome.5b00215
5. Xiaojian Yin, Katsumi Sakata, Yohei Nanjo,Setsuko
Komatsu. Analysis of inial changes in the proteins of
soybean root p under ﬂooding stress using gel-free
and gel-based proteomic techniques. Journal of Proteomics 2014; 106: 1-16 (IF =3.914). hp://
www.sciencedirect.com/science/arcle/pii/
S1874391914001717
6. Xiaojian Yin, Setsuko Komatsu. Quantave proteomics of nuclear phosphoproteins in the root p of soybean during the inial stages of ﬂooding stress. Journal
of Proteomics 2015; 119: 183-195 (IF =3.914). hp://
www.sciencedirect.com/science/arcle/pii/
S1874391915000688
7. Xiaojian Yin, Dongli He, Ravi Gupta, and Pingfang
Yang. Physiological and proteomic analyses on arﬁcially aged Brassica napus seed. Froners in Plant Science
2015; 6 (IF =4.298). hp://journal.fronersin.org/
arcle/10.3389/fpls.2015.00112/full
8. Xiaojian Yin, Susumu Hiraga, Minoru Nishimura,
Makita Hajika, Setsuko Komatsu. Transcriptomic analysis reveals the ﬂooding tolerant mechanism in ﬂooding
tolerant line and abscisic acid treated soybean. Plant
Molecular Biology 2017; 93:479-496 (IF = 3.356)
hps://link.springer.com/arcle/10.1007%2Fs11103016-0576-2
9. Xiaojian Yin, Setsuko Komatsu. Plant nuclear proteomics for unraveling physiological funcon. New Biotechnology, 2016, 33(5), 645-653 (Review) (IF = 3.813).
hp://www.sciencedirect.com/science/arcle/pii/
S1871678416000340
10. Xiaojian Yin, Xin Wang, Setsuko Komatsu. Phosphoproteomics: protein phosphorylaon in regulaon of
seed germinaon and plant growth. Current Protein &
Pepde Science, 2017, 18(12), 1389-2037. (Review)(IF =
2.576). hp://www.eurekaselect.com/node/149958/
arcle
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Laboratory for MS-Based OMICs Research at
Academia Sinica Agricultural Biotechnology
Research Center (ABRC), Academia Sinica

Team Leader and Principle Investigator: Dr. Yet-Ran Chen
Many important cell-cell communicaon events in
animals are mediated by signaling pepdes, but only
a few of such events have been idenﬁed in plants.
Plant genomic research has helped to reveal the importance of plant pepdes in cell-cell communicaon
and also indicated that most of the signaling pepdes
that play prominent roles in plants are understudied
or even sll undiscovered. To date, MS technology
has been the major tool for the idenﬁcaon of pepdes and proteins. However, it is especially diﬃcult to
idenfy defense signaling pepdes using the MSbased approaches available for proteomics, because
defense signaling pepdes are mostly derived from
the selecve acon of proteases on larger precursor
proteins, are expressed at low levels, are in complex
sample matrices and are highly dynamic. To invesgate the dynamics of inter- and intra-cellular communicaon events regulated by plant pepdes, it is important to overcome current technological limitaons
in biomolecule detecon.

are the ﬁrst group that is able to perform global
quanﬁcaon of cellular signaling pepdes in plants
and demonstrate how ght regulaon of the defense
pepdes can operate in plants. The novel pepde
CAPE1 we discovered is a new class of defense pepde found in plant, and this discovery also revealed
the mysterious role of its precursor protein PR-1. The
PR-1 has been known as the most common plant immune response maker (systemic acquired resistance,
SAR) for more than 20 years, but its bioacvity has
never been demonstrated previously. Our systems
were able to address and answer several important
biological quesons by inquiry of key cellular signaling events through important and mely collaboraons in ABRC and Academia Sinica. To date, in addion to the independent research projects in our
team, the plaorms and knowhow that we developed
have also facilitated the research for several of colleagues in Academia Sinica and the sciensts from
countries around the world, not only on the research
projects of plant biology but also on the medicinal
plant and medical studies. A series of these studies
were published in the research journals, including
Plant Cell, J. Exp. Bot., EMBO Mol. Med., Anal. Chem.,
Nat. Chem. Biol. and others. These collaboraons also
demonstrated that the development of more sensive biomolecular analycal plaorm can readily apply to diverse biological research ﬁelds.

The development of our research was iniated from
the innovaon of high performance analycal technologies based on the mass spectrometry (MS). Although MS is currently the major method for pepde
idenﬁcaon and quantaon, performance is sll
limited by separaon performance and the method to
extract low abundance signals in the MS spectra. Our
independent technology development for the idenﬁcaon of novel signaling molecules and corresponding
percepon receptors have covered sample preparaon (Anal. Chem., 2010), instrumentaon for the ultrahigh performance chromatography system (Anal.
Chem., 2012), universal MS signal processing soware (Anal. Chem. 2013) and the library search algorithms for the molecular idenﬁcaon (Plant Cell,
2014). With highly integrated advanced analycal
technologies as a research plaorm, we are now able
to discover novel signaling pepdes for the regulaon
of plant immune and defense responses and the technologies we have developed also help us to further
elucidate the signaling mechanisms in proteins and
metabolites in a more sensive and reliable way. We

Several MS instruments are under our management,
including Thermo LTQ-Orbitrap XL with ETD, Thermo
LTQ-Orbitrap Elite, Thermo LTQ Velos Pro, Thermo
LTQ XL with ETD and Waters Synapt G1 Q-TOF with
ion mobility (Figure 1) and MALDI imaging capabilies. For the liquid chromatography system, we have
developed the non-metal nanoUHPLC column and
coupled to the Waters 1D and 2D nanoAcquityUPLC
systems for the pepde analysis. Two Waters AcquityUPLC systems are used for the metabolomics analysis. We can also access the proteomics core facilies
in Academia Sinica for more sensive MS such as
Thermo Fusion Lumos Orbitrap.
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LTQ Velos Pro

LTQ Orbitrap XL ETD

LTQ XL ETD

Synapt G1 QTOF

LTQ Orbitrap Elite

Laboratory Space

Figure 1. Photos of Key Equipments under our Management and Laboratory Space

Currently, our team (Figure 2) includes three postdoctoral research fellows, seven research associates and
four students at the Master and Ph.D levels. The laboratory is aﬃliated with the Agricultural Biotechnology Research Center (ABRC) of the Academia Sinica.
The Academia Sinica was founded in 1928 to promote
and undertake scholarly research in sciences and humanies. Aer the government moved to Taiwan in
1949, Academia Sinica was re-established in Taipei.

The ABRC, formerly known as the preparatory oﬃce
of the Instute of BioAgricultural Sciences (IBS), was
established in January 1998 and transformed to a
research center in 2006. The ABRC currently has a
total of eighteen principal invesgators and ﬁve research specialists, along with a number of supporng
staﬀs working either at the Taipei main campus of the
Academy or at the Biotechnology Center in Tainan
City. The mission of the ABRC is to advance the development of agricultural biotechnology in Taiwan.

Figure 2. Group Photo of Our Team
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Research summary:
The studies of gene expression regulation of silk production trait
in silkworm (Bombyx mori)
By Bo-xiong Zhong
College of Animal Sciences, Zhejiang University,
Hangzhou 310058, China.
Introducon
Total RNA was extracted from the posterior silk gland
of both the ZB and the Lan10 strains. The Illumina cluster staon and Illumina genome analyzer system were
ulized for transcriptome sequencing. The primary
reagent was Illumina gene expression sample prep kit
and Solexa ﬂowcell (Illumina, San Diego, CA).
All of the digested phosphopepde were subjected to
LC-LTQ-Orbitrap-MS (Thermo Fisher Scienﬁc, San Jose, CA) in two replicates in each sample.

The silkworm, Bombyx mori, has long been used as a
model system in basic research. The posterior silk
gland (PSG) is responsible for the highly efﬁcient synthesis of the ﬁbroin protein, which is a suitable model
for invesgang the mechanism of gene speciﬁc expression and regulaon. Protein funcon can be regulated at three levels: transcriponal, translaonal and
post-translaonal modiﬁcaons (PTMs). The PTM of
proteins can efﬁciently drive adapve cellular responses by adding or removing funconal groups
from protein residues, comparing with transcriponal
and translaonal controls.
The transcriptome, proteomic and phosphoproteome
method were applied to invesgate the related proteins and transcripts involved in the low silk producon in the silkworm strain. Our study will be helpful
in understanding how proteome, transcriptome and
phosphoproteome changes in associaon with physiological changes in silk producon in the silkworms.

Results
To invesgate the molecular mechanisms of the low
ﬁbroin producon of the ZB silkworm strain, SDS-PAGE
-based and gel-free-based proteomic techniques and
transcriptomic sequencing technique were used in the
study. The correlaon analysis between the individual
protein and transcript were not corresponded well,
while the diﬀerenally changed proteins and transcripts displayed similar regulated direcon in funcon
at the pathway level. The energy-metabolism-related
pathways, oxidave phosphorylaon, glycolysis/
gluconeogenesis, and citrate cycle were enhanced in
proteome and transcriptome levels of the ZB strain,
which suggested that the energy metabolism was vigorous in the ZB strain, while the silk producon was
low. This may due to the ineﬃcient energy employment in ﬁbroin synthesis in the ZB strain(1).
By isobaric tags for relave and absolute
quanﬁcaon (iTRAQ) proteomics and RNAsequencing-based transcriptomics, 139 proteins and
630 transcripts were found as novel in the ZB strain
comparing to the Lan10 strain, which indicated that
these results signiﬁcantly expand the coverage of proteins and transcripts of the PSGs in the silkworm.
Among the 89 diﬀerently changed proteins, 23 were
upregulated, and 66 were decreased. Among the 788

Experimental materials and methods
The silkworm strain Lan10, the mutated strain ZB and
a pair of near-isogenic lines, bred by our lab, named
IC (normally pupated) and IN (naked pupated) were
ulized as the experimental materials. The samples
were dissected on the 3th day of the 5th instar and
frozen in liquid nitrogen for further invesgaon.
The PSGs from 10 silkworms for each strain were
ground for protein isolaon. And the samples were
processed according to the manufacturer’s protocol
for 8-plex iTRAQ labeling (Applied Biosystems).
Proteins were separated by SDS-PAGE using 5% stacking gel and 12.5% resolving gel. The trypc pepdes
were analyzed using a nanospray LTQ Orbitrap MS
(Thermo Fisher Scienﬁc, San Jose, CA) operated in
a data-dependent acquision mode through Xcalibur soware (version 2.0.7, Thermo Fisher Scienﬁc).
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Research summary: cont.

transcripts, 779 were increased, and 9 were downregulated. These results further conﬁrm that decreased
energy ulizaon/protein translaon and enhanced
protein degradaon are the key factors in lower silk
producon(2).

transcriptomic analyses indicate that the regulatory
mechanisms of lower silk producon in the ZB strain of
silkworm may be aributed to three primary molecular characteriscs of the strain. First, in terms of the
metabolism of translaon-related proteins, the downregulaon of the transcripts of ribosomal proteins and
elongaon factors was most likely to be responsible
for the weakened ribosomal funcon and decreased
proteins synthesis. Second, the proteasome pathway
was acve in the ZB strain, which may aﬀect the normal growth and development of posterior silk gland,
resulng in decreased silk producon. Third, the energy producon of the ZB strain was dramacally increased. The increase in energy expenditure by the ZB
strain of silkworm, however, may be consumed by increased carbohydrates, proteins, and fat of physiological metabolism but not be eﬃciently applied in ﬁbroin
producon.
In addion, we ﬁrstly reported the phosphoproteome
study of PSGs of B. mori. Phosphorylaon may regulate low silk producon in four aspects. First, the down
-regulated phosphorylaon of several ribosomal proteins and regulatory factors may associate with the
reduced protein synthesis. Second, the decreased
phosphoproteins related to transport and secreon
implied their roles in negave regulaon of de-novo
protein synthesis. Third, the up-regulaon of energy
metabolism in IN indicates that energy turnover is likely related to the metabolism of substances other than
silk proteins. Lastly, the dephosphorylaon of Fib-H
may inhibit the formaon of the silk structure by
blocking silk protein secreon into the silk gland.

In the PSGs of the IC and IN, we found 714 and 658
phosphosites resided on 554 and 507 phosphopepdes from 431 and 383 phosphoproteins, respecvely. All these phosphosites were classiﬁed as prolinedirected and acidophilic kinase classes. The mof S-PP might be important for regulang phosphorylaon
network of silk protein synthesis. The dynamically
phosphorylated proteins parcipated in ribosome,
protein transport and energy metabolism, which suggested that phosphorylaon might play key roles in
regulang silk protein synthesis and secreon. Furthermore, ﬁbroin heavy chain was speciﬁcally phosphorylated in the IC strain, which suggested its important role to ensure the normal formaon of silk
structure and silk secreon(3).
Conclusion
Silk producon is a typical complex trait of the silkworm. The combinaon of three proteomic techniques facilitated the analysis of molecular mechanisms underlying low silk producvity in the ZB strain
of silkworm. The results of both the proteomic and

References
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Comparison of posterior silk gland and cocoon
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There is still time to register for IPC & AOAPO 2017 !
http://ipc2017.weebly.com/
The First Internaonal Proteomics Conference 2017 in conjuncon with 4th Conference of Asia Oceania Agricultural Proteomics Organisaon will bring together proteomics community from Japan, Australia, China, India, Malaysia,
United States, Singapore, Belgium, South Korea and Iran to congregate in Kuala Lumpur, Malaysia from 15-17 August 2017. The goals are to share informaon, ideas, innovaons, and to connect and foster collaboraons among
the researchers in the proteomics ﬁeld.
The theme for the conference is “ Proteomics in Biotechnology & Life Sciences”.

Programme highlights
Keynote speakers
Professor Setsuko Komatsu (University of Tsukuba) : Characterizaon of Stress Responsive Mechanisms in Soybean
under Abioc Stresses using Quantave Proteomic Approach
Professor Harvey Millar (University of Western Australia) : Protein degradaon and synthesis rates in leaf growth
and development to understand energy use and the maintenance of enzyme funcon
Professor Chew Fook Tim (Naonal University of Singapore) : From Proteomic Analysis to Funconal Analysis
Plenary speakers
Professor Sixue Chen (University of Florida): Discovering novel protein funcons in stomatal immunity toward increasing crop producvity
Professor Onn Haji Hashim (Universi Malaya): Cancer Biomarker Discovery: Lecn-based Proteomic Studies
Professor Pingfang Yang (Wuhan Botanical Garden): Quantave Proteomic Atlas Uncovering the Widespread Ubiquitylaon Regulaon in the Embryo of Germinang Rice Seed
Professor Susan Wilson (University of New South Wales): Reproducible Evaluaon of the Accuracy of Proteomics
Methods for Protein Idenﬁcaon and Quanﬁcaon
Professor Subhra Chakraborty (Naonal Instute of Plant Genome Research, New Delhi, India): Comparave Nuclear Proteomic Analyses of Rice Blast Illustrates Novel Regulators of Plant Immunity

Learn more at hp://ipc2017.weebly.com/
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