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(B ®#] The project aims to generate both the knock-in and knock out
transgenic lines of the osmotic stress transcription factor 1b (Ostf1b) medaka for
fish osmoregulation study. We are interested in the osmoregulatory role of
Ostflb in fish gill, and would like to use the fish model to understand the

molecular mechanism of osmo-sensing network.

(BE] In the past year, we have visited the NIBB for two times, and started to
generate the Ostf1b knock-in fish by the KI system in Prof. Naruse's laboratory.
With the help of Prof. Naruse, we have decided three target sites for the gene.
The constructs were generated and brought back to my laboratory for further
micro-injection experiments. Potential carrier could be identified by the GFP. Our
group is currently working on such identification. Lastly, the knock-out line that
generated in last year has been further out-crossed to maintain the line, and its

relatively mutation site has been identified.

(BE]) The project aims to understand how the Ostflb could affect the
euryhaline ability of medaka and the reasons behind. With the knockout line, we
could study the salinity tolerance of the fish. While for the knock-in fish, since the
Ostflb is labeled with the GFP, the fish will allow us to observe the possible
changes of the Ostflb expression pattern. In addition, we could investigate the
expression pattern in the embryo or larvae stages that may link to the ionocyte
development. Taken together, the two transgenic lines that generated could

provide new insights on the osmoregulatory functions of Ostflb in medaka.

DI WD ® kS
FOTIE

We are now undergoing various experiments. With the two transgenic lines,
fruitful results will be generated in the next two years. Publications and

presentation in the international conference are expected in the future.
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FECHAE R EN B 2B % R7-9 2 L (Aihara et al. 2019), &
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7 L OALZEWRIMET T 2IBFE T, FFE O/ N E OEEEICRE S
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3% 2L (Ishiietal. Underreview) 72 %2 /RTZEMNTEZ, 29
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e Ishii, Y., S. Maruyama, K. Fujimura-Kamada, N. Kutsuna, S.
Takahashi, M. Kawata, J. Minagawa (2018) Isolation of uracil
auxotroph mutants of coral symbiont alga for symbiosis studies.
Scientific Reports 8:3237

e Aihara Y, Maruyama S, Baird AH, Iguchi A, Takahashi S, Minagawa
J (2019) Green fluorescence from cnidarian hosts attracts symbiotic
algae. Proceedings of the National Academy of Sciences of the United
States of America 116:2118-2123.

o Ishii Y, Maruyama S, Takahashi H, Aihara Y, Yamaguchi T,
Yamaguchi K, Shigenobu S, Kawata M, Ueno N, Minagawa J. Global
shifts in gene expression profiles accompanied with environmental

changes in cnidarian-dinoflagellate endosymbiosis. Under review.
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K., Maekawa M. (2019) LARGE GRAIN encodes a putative RNA-Binding protein that
regulates spikelet hull length in rice, Plant Cell Physiol 60, 503-

515, doi.org/10.1093/pcp/pcz014

Chiou WY, Tsugane K, Kawamoto T, Maekawa M. (2018) Easy sectioning of whole grain of rice

using cryomicrotome.Breed Sci. 68, 381-384. doi: 10.1270/jsbbs.
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Background and aims Little is known about the basis of the vast
diversity of lateral line patterns in the wild. This is primarily due
to the near exclusive focus of lateral line research on a single teleost,
the Zebrafish. While this has been invaluable in delineating the
molecular mechanisms driving the embryonic development of the
lateral line (Aman and Piotrowski, 2008; David et al., 2002; Grant
et al., 2005; Haas and Gilmour, 2006; Hernandez et al., 2006;
Lecaudey et al., 2008; Lopez-Schier and Hudspeth, 2005, 2006;
Lush and Piotrowski, 2014; Ma and Raible, 2009; Sanchez et al.,
2016), it has led to a deficit in our understanding of how diverse
lateral line patterns arise in different species. Important
preliminary comparative work done by (Pichon& Ghysen, 2004;
Ghysen et al., 2010; Ghysen et al., 2012) led to the suggestion that
there is a deep conservation of the embryonic pattern of lateral lines
between teleost species. And that most of the diversity is generated
post-embryonically by modifications on an essentially unified
rudimentary pattern. In my 2017 Development paper, I focused on
the embryonic formation of the lateral line in Medaka (Oryzias
latipes). And to my surprise discovered that there are significant
differences between the embryonic lateral line patterns of Medaka
and Zebrafish. I also showed that these differences arise in part
from subtle changes in the temporal signature of key molecular cues
that are commonly utilized by both species to build the lateral line
(Seleit et al., 2017). Meaning that the diversity of patterns is not
solely a function of post-embryonic embellishments but is rather an
intrinsic part of how the overall development of each species
proceeds. A key question that arises from this work is whether the
developmental tissue (known as the primordium) forming the
embryonic posterior lateral line has different intrinsic properties in
different species. Or whether it is essentially the same and is
responding to a divergent context (speed and length of development,
local gradients and cues outside the primordium etc.). In other
words, is the primordium of each species wholly deterministic in the
pattern it will form regardless of local context or is there a degree
of plasticity where a primordium will produce a pattern according
to the surrounding external cues it is receiving. This question is an
important one for our understanding of the evolution of
developmental tissues of origin in general. And how they get
integrated into the overall evolution of the entire organism. To
begin to answer it requires two things, identification of closely
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related species that differ in their embryonic lateral line patterns.
And performing inter-species transplantations to see if the
primordium is ‘coded’ to produce a certain pattern or if it is plastic
and will respond to new contexts in a reproducible manner.

Results Over the course of one month at the Naruse lab in NIBB in Japan, 1
was able to systematically analyse the embryonic and adult lateral line
patterns and organ numbers of 27 different Oryzias species and strains using
DiAsP staining. The wide diversity of patterns on display confirmed my
hypothesis that this system is useful to study the evolution of lateral line
patterns. Indeed, we found differences in embryonic lateral line patterns that
led to differences in the adults. And differences in the adult patterns that
seem to have arisen post-embryonically. More specifically the results point
towards overall size and ecological niche as major determinants of the fast-
evolving lateral line patterns (and organ numbers) rather than phylogeny or
genetic similarity. This is particularly interesting as it raises the spectre that
differences in patterns could arise from the different external pressures that
each species faces 1.e their species-specific environmental niche. We have
identified a number of species and strains (o.mekongenesis, o.minutillus,
HB32D, HO40) that would be ideal for inter-species transplantations and
brought some of them back to Germany for further experimentation. This will
lead us to identify whether patterns evolve by tinkering with the intrinsic
properties of the primordium or by differences in extrinsic cues regulating

the organogenesis of the lateral line neuromasts.
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DNA damage is generally considered as a threat to the genome
integrity and cell viability that excess or irreparable DNA damage
normally results in programmed cell death. In land plants,
wounding is known as one of inductive stimuli for reprogramming.
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Background

Previously, we reported, for the first time, the expansion of ApoD
gene family specific to fishes in a cluster manner (Gu and Xia,
2019, BMC Evolutionary Biology). Evidence from different
aspects suggests the potentially advantageous roles of ApoD genes
in teleost fishes. To further study their functions in fishes, |
contacted with Prof. Naruse and got the precious opportunity to
visit NIBB in February in 2019. During this month, we discussed
about this project and started to do some experiments to initiate this
project.

Contents

Since it is my first time to do research in medaka, it is better to get
familiar with it first. Therefore, Prof. Naruse showed me their
interesting breeding behaviour first. Medaka can lay eggs every day
and it is better to raise them with 14h day time and 10h night time
which mimic their natural irradiation time. You can insert the
isolation plate during the night to separate male and female, and
take it out in the next morning. After removing the plate, it is better
to collect the eggs within 30min to obtain fertilized one-cell stage
eggs. And remember that do not watch their mating, since they
have good eyes and might be too nervous to mate. After obtaining
the eggs, there are two ways to separate individual eggs, i.e. finger
rotation and spaghetti way. Since the shell of medaka embryos are
very hard, we can simply use fingers to rotate to separate them.
However, if you would like to do injection later, it is better to find a
gentler way, e.g., the spaghetti way. This method uses two tweezers
to stir up the threads among the eggs, and then twin round again
and again until the threads are broken automatically to release
each individual egg. Since the eggs are not touched here, it is good
for further embryo injection.

The most difficult issue should be how to find the animal pole and
plant pole when do one-cell embryo injection. Dr. Satoshi and other
lab members, as well as Prof. Naruse have shown me again and
again, but I still do not have confidence to find the correct pole by
myself. Since we have to inject the embryos during one-cell stage,
we have to find the correct animal pole at the very early
developmental stage. It is written in the book that animal pole
should be rare of the bubble, but to be honest, it is very hard to
recognize it. I think I have to practice it later.
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This experience laid a good foundation for further collaboration
with Prof. Naruse in NIBB. With this training, we can start to study
gene functions in medaka by doing gene knockout and transgene.
We plan to collaborate in the near future, focusing on mutant
strains construction, mutant phenotypes detection and transgene
strains construction. This will be the first study of this gene family
in fish. The derived strains will provide ideal evo-devo models to
study gene duplication, gene cluster maintenance, and their roles
in speciation and adaptation in the future. Dr. Langyu Gu will be
responsible for bioinformatics analyses and experimental
operation. Prof. Naruse will provide medaka fish for doing gene
knockout and transgene. The plasmids construction and embryos
injection will be conducted by Dr. Langyu Gu in the lab of Prof.

Naruse.
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Research Report
Collaborative Research in the National Institute for Basic Biology (NIBB)
Fiscal year ___
Date (13/05/2019)

To Director General of NIBB

Principal Investigator

Name : Huai-Jen Tsai

Institution:

(1) Institute of Biomedical Sciences (Mackay Medical College)

(2) Institute of Molecular and Cellular Biology (National Taiwan
University)

1. Category (Please select one)

Priority collaborative research projects

Collaborative research projects for model organism and technology development
Individual collaborative research projects

Collaborative research projects for integrative genomics

Collaborative research projects for integrative bioimaging

NIBB workshops

Collaborative experiments using the Large Spectrograph

Support for NIBB training courses

DOo0D0DO0OXOOdad

Collaborative research projects for bioresource preservation technology
development

2. Research project title
The transcriptomic analyses of specific cell-types that contribute to the neuronal regeneration of

zebrafish after spinal cord injury

3. Project number
18-447

4. Project term (Day/Month/Year) — (Day/Month/Year)
1/4/2018 — 31/3/2019

5. Host researcher
Syuji Shigenobu
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6. Researchers in your research group

Institution Position Name
Liver Disease Prevention & Treatment Research i i
. Postdoctral Chih-Wei Zeng

Foundation

National Institute for Basic Biology Specially appointed | Shuji Shigenobu
Associate Professor

National Institute for Basic Biology Specially appointed | Yasuhiro Kamei
Associate Professor

National Institute for Basic Biology Technical Staff Takahiro Bino

7. Outline of research results and future prospects®

Zeng et al. (2016) in Tsai’s lab, Taiwan, reported that, when the embryos derived from this
zebrafish transgenic huORFZ are exposed to hypoxia and followed by oxygen recovery (OR), GFP
reporter gene was exclusively expressed in the central nervous system (CNS) of zebrafish embryos.
After hypoxia, unlike GFP-negative neurons, only GFP(+)-Neural stem/progenitor cells and
GFP(+)-radial glial cells proliferated, migrated, and differentiated into functional neurons during
OR. Being collaborated with Dr. Kamei of NIBB, Zeng et al. (2016) employed IR-LEGO, and
uncovered that when some hypoxia responsive recover cells (HrRCs)-subtypes induced by
hypoxia stress are ablated in the spinal cord of huORFZ embryos, swimming performance was
impaired, suggesting that HrRCs-subtype cell population are involved in neuronal regeneration.

In the continuous study during 2017-2018, we found that when huORFZ embryos were
treated with spinal cord injury (SCI) through mechanical damage, GFP signal was exclusively
present around SCI site. These GFP(+) cells not only were able to differentiate into neurons with
extended axons. Being collaborated with Dr. Kamei, Dr. Zeng employed IR-LEGO and uncovered
that the swimming performance of GFP(+)-cell-ablated embryos was impaired, suggesting that
GFP(+) cells might be involved in neuronal regeneration after SCI. Furthermore, in vitro study
also demonstrated that the GFP(+) cells were able to differentiate into neurons. Taken together, we
suggest that the GFP(+) cells might play a major role in neuronal regeneration after SCI. Next step
we want to know what different characteristic between GFP(+)-cells and GFP(-)-cells in the spinal
cord. In the cooperative study in 2018-2019, we collected GFP(+) cells and GFP(-) cells seperately
by using SH800 FACS sorter. After that, we established cDNA library and transferred our cDNA
library to Dr. Shuji to help us to perform RNA sequencing. After transcriptomic analysis, we used
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some software, FastQC, CLC Genomics Workbench, Gprofiler and MeV, to screen the significant
up- and down- regulated genes which maybe involve in neuronal regeneration of zebrafish.

8. Publications or publication plan*

We plan publish one research article and one technical short report.

9. Remarks, if necessary

*Concisely describe contents that will be opened in the NIBB web page.
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Research Report
Collaborative Research in the National Institute for Basic Biology
(NIBB) Fiscal year 2018
Date (13/05/2019)

To Director General of NIBB

Principal Investigator

Name : Huai-Jen Tsai

Institution:

(1) Institute of Biomedical Sciences (Mackay Medical College)

(2) Institute of Molecular and Cellular Biology (National Taiwan University)

1. Category (Please select one)

Priority collaborative research projects

Collaborative research projects for model organism and technology development
Individual collaborative research projects

Collaborative research projects for integrative genomics

Collaborative research projects for integrative bioimaging

NIBB workshops

Collaborative experiments using the Large Spectrograph

Support for NIBB training courses

UO0o0Do0OXOoOoaod

Collaborative research projects for bioresource preservation technology

development
2. Research project title

Identification of Subtype-Specific Cells and Their Biological function after Spinal Cord Injury in
Zebrafish Embryos

3. Project number
18-518

4. Project term (Day/Month/Year) — (Day/Month/Year)

5. Host researcher
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Huai-Jen Tsali

6. Researchers in your research group

Institution Position Name
Liver Disease Prevention & Treatment Research
Foundation

Postdoctral Chih-Wei Zeng

7. Outline of research results and future prospects®

Zeng et al. (2016) in Tsai’s lab reported that when the embryos derived from this zebrafish
transgenic huORFZ were exposed to hypoxia and followed by oxygen recovery (OR), GFP reporter
gene was exclusively expressed in the central nervous system (CNS) of zebrafish embryos.
Furthermore, they found that, among these GFP-expressing cells in spinal cord, most were Neuron
stem/progenitor cells (NSPCs) and radial glia cells (RGs), along with a few oligodendrocyte progenitor
cells (OLPs) and oligodendrocytes (OLs), all termed as hypoxia-responsive recovering cells (HrRCs)-
subtypes. After hypoxia, unlike GFP-negative neurons, these GFP(+)-HrRCs did not undergo
apoptosis. Among HrRCs-subtypes, only GFP(+)-NSPCs and GFP(+)-RGs proliferated, migrated, and
differentiated into functional neurons during OR. Being collaborated with Dr. Yasuhiro Kamei of
NIBB, Zeng et al. (2016) uncovered that when some HrRCs-subtypes induced by hypoxia stress were
ablated in the spinal cord of huORFZ embryos, swimming performance was impaired, suggesting that
HrRCs-subtypes are involved in neuronal regeneration.

The above evidence has been concluded based on the hypoxic stress. We intend to continue our
study to understand what happened if the spinal cord injury (SCI) is caused by mechanical damage. In
this cooperative work we will also took advantage of the transgenic zebrafish line huORFZ to fully
characterize the specific cell-subtypes population that is able to survive, migrate, differentiate and also
involved in neuron regeneration after mechanical SCI in zebrafish embryos. In NIBB, we used IR-
LEGO to ablate SCI-induced GFP(+) cells. We found that after ablating those cells, the zebrafish larva

swimming performance was impaired, suggesting that SCIl-induced GFP(+) cells are involved in
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neuronal regeneration. Besides, we also collected and cultured those GFP(+) cells by using SH800
sorter. The results show that those GFP(+) cells can differentiated into functional neurons compare
with spinal cord GFP(-) cells. In the future, we want to know that (1) what different between spinal
cord GFP(+) cells and GFP(-) cells; and (2) the most important protein gene that maybe involve in

neuronal regeneration by using RNA sequencing.
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8. Publications or publication plan*

We plan publish one research article and one technical short report.

9. Remarks, if necessary

*Concisely describe contents that will be opened in the NIBB web page.
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Research Report
Collaborative Research in the National Institute for Basic Biology
(NIBB) Fiscal year 2018
10/9/2019

To Director General of NIBB

Principal Investigator Name : Li-Kun Phng
Institution : RIKEN BDR

1. Category (Please select one)

Priority collaborative research projects

Collaborative research projects for model organism and technology development
Individual collaborative research projects

Collaborative research projects for integrative genomics

Collaborative research projects for integrative bioimaging

NIBB workshops

Collaborative experiments using the Large Spectrograph

Support for NIBB training courses

o000 XODoOdaod

Collaborative research projects for bioresource preservation technology

development

2. Research project title

Quantitative analysis of endothelial cortical actin organization in vascular tubes

3. Project number
18-519

4. Project term (Day/Month/Year) — (Day/Month/Year)
01/04/2018 — 31/03/2019

5. Host researcher
Kagayaki Kato

6. Researchers in your research group

Institution Position Name
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7. Outline of research results and future prospects®

The aim of this project was to determine whether the protein, Marcksll, can alter the
organization of actin cytoskeleton in endothelial cells (ECs). High resolution images
of the actin cytoskeleton of wildtype and Marckslla-overexpressing ECs of zebrafish
embryos were processed and analysed by Dr. Kato. However, no significant
differences in organization and density were observed. We therefore next performed
additional experiments on human umbilical vein endothelial cells (HUVECS) in vitro
where we either transfected the cells with plasmids encoding EGFP or MARCKSL1-
EGFP. Again, high resolution images of actin cytoskeleton of control and
MARCKSLI1-overexpressing cells were analysed by Dr. Kato. This time, it was
possible to detect a significant change in actin density when ECs were transfected
with HUVECs (Figure 1). This result supports the hypothesis that MARCKSL1 has

a role in organizing the actin cytoskeleton.

EGFP MARCKSL1-EGFP

W 1.! P ‘ v v H' ’l' ‘“ 0.0501
ety (N
w5

e
0.0454
0.040+
0.0354

0.0304

Actin density

0.025 —e————

Figure 1. The overexpression of MARCKSL1 in HUVECs reorganizes the actin network in the cell
cortex to generate longer bundles of actin while decreasing actin density in its vicinity.

8. Publications or publication plan*

We plan to use data from this collaboration in a manuscript that we plan to submit

this year.

9. Remarks, if necessary
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*Concisely describe contents that will be opened in the NIBB web page.
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Research Report
Collaborative Research in the National Institute for Basic Biology (NIBB)
Fiscal year 2018
Date (31/03/2019)

To Director General of NIBB

Principal Investigator Name : Yung-Shu Kuan

Institution : National Taiwan Univ.

1. Category (Please select one)
(1 Priority collaborative research projects
L1 Collaborative research projects for model organism and technology development
(1 Individual collaborative research projects
[J Collaborative research projects for integrative genomics
B Collaborative research projects for integrative bioimaging
[J NIBB workshops
[J Collaborative experiments using the Large Spectrograph
(1 Support for NIBB training courses
[J Collaborative research projects for bioresource preservation technology

development

2. Research project title

Deciphering the developmental blueprint of the habenular nuclei in zebrafish embryonic brain

3. Project number
18-525

4. Project term (Day/Month/Year) — (Day/Month/Year)
(01/11/2018) —(31/03/2019)

5. Host researcher
Dr. Yasuhiro Kamei

6. Researchers in your research group

Institution Position Name

Inst. of Biochemical Sciences,College of Life | Associate Prof. | Yung-Shu Kuan

Science, National Taiwan University
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Inst. of Biochemical Sciences,College of Life | Post-doc Chun-Shiu Wu

Science, National Taiwan University

7. Outline of research results and future prospects*
In our visit to NIBB, we used the IR-LEGO system in NIBB again to prove that diencephalic
ngnl positive precursor neurons will development into HA neurons in the zebrafish embryos.
We obtained good images showing what we expected that ngnl positive precursor neurons
indeed contributed into HA neurons. We plan to finish the last experiment by ectopically
expressing ngnl mRNAs in the developing diencephlon (using electroporation) to rescue the

ngnl-loss-caused HA developmental defects found in wntless mutants.

8. Publications or publication plan*
We had presented the ngnl cell-labeling results using IR-LEGO in JSDB (in Tokyo) of 2017.
We also will show newly obtained labeling results in IZFC (in Suzhou) in June 2019. We plan
to publish our whole project results in the future after we obtain solid results from ngnl
mRNA rescuing experiments.

9. Remarks, if necessary

*Concisely describe contents that will be opened in the NIBB web page.
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[ B] Fex 138 7= 72 tLEM) OB EIRERTF AN 2 BI R 3 D 7= 1T, kG
Hzf (Freeze-dry, LLF FD) #flt & B 4# (Nuclear transfer, LA~ NT) Hffr &
% A A OB T FLEN) (SHI IR O R AT L OMER O A FE I O B3 % B 5
LTCTWb, Z#LE T, FD #%-30°C CTRIE L7260 7 UMM, 14
PLEARAF L CH DNA 5030 70 < B R % O M fa IR VE 2 pkZh LT
5o LU, 7 RHEEEMN A2 FD BICHIEMIE LS. EBbElic k- T
MR £ T A L CHOMBHERZR OZ IR TR D STV RN, & Z TR
TIL., 7 FD MO FIRAENKE 2 RIK 20 Lz, 5612, Bk
DORIEZEHIND & 2 N AEMiZHE L, BEBHEIOZ[ICE S 72 WRIA %2 %42
L7,

(k48 & Fy:) FBx 1 : 100, 200, 300 mM Tris ¥A#%. MEGTA (100mM Tris.
50 mM EGTA) . 300 mM Tris +10mM EGTA. 3 X O 300 mM Tris+20mM EGTA
XA TIVHIC AL, FD . B—IV 7 4 v v —KyEHc Lo TEKRERE
HE LT, FEB 2 : mEGTA, 300 mM Tris+10mM EGTA. L% 300 mM
Tris+20mM EGTA I 7 R HESEMIIN 2 7l S, FD EEB X O200C T 1#
MURIFEL72% D DNA BEZT VY aXy F T oA iEIC k> TEEf L
72o E£72. FD FEEWMDH T AEBIRE 2 RmEEEAEFIC L - THIE LT,
FhR 3 HARE, HEMEISAER, A REIRE KO FD (ASHIAE B A% oAl
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13%. 9%. 13%. 6%. 11% & 72V . Tris &% ¥ L 18 300 mM Tris+10mM EGTA
THREIEWE/KE L 7257 (p<0.05), FBk 2 : FD E% O DNA 535 1Im
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110, 13BLV6%ThH-o7-78, LiH#%IE53, 56 BLUNT2% L7204
TOXTDNABENHEM LT, H I AEBREIXZFNE-291. -30.2. B
K-324CTHHo7-, FEhr 3. HAREKRE L OEBHLCTIE H3K4me3 &
H3K27me3 D3 INGRD HILT= 03, HEVER AL Tld H3K27me3 DI L A3 #1H
Iz, F72. EAZKEROMEMERITEE Tl H3K4me3 & H3K27me3 D3 EL /N
SO BTN, KEMERTEZ Tl H3K27me3 OFSEL N INH] S v7-.
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FHAZHBE LT~ FD BEIK O OMEHT L > T, FD MO F IERAED
AREMEDVRIB STz, 72, BBHERO T Y7 ) LA WE UL R
LT, Za— M ERMNAREIC 2 D 00H LILZR U,
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