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Two papers with the funding acknowledgement is published.
[1] R. Li, C. Huang, JCH. Ho, CCT Leung, RYC. Kong, Y. Li, X.
Liang, KP. Lai, WKF. Tse*. The use of glutathione to reduce

WFFERCR O | oxidative stress status and its potential for modifying the
LN A% D | extracellular matrix organization in cleft lip. Free Radic. Biol.
JEE Med. 2021. 164: 130-138
[2] KP. Lai, J. Chen, WKF. Tse*. Role of deubiquitinases in human
cancers: Potential targeted therapy, Int J Mol Sci. 2020. 21: 2548
2020. 21: 2548.
We expect to have one to two research papers in the coming one or
two years.
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JEREE TR B
(AT
T, IKPERTE - BN K PERIRHF
JeHT
4 I
THROL BV ERLE L0 THRE LET,
O &5 AR R
O £=5 . ﬁTFfFJ%% L[5 FI AR5
=l [
| O FHEF S &Xﬁﬂﬂ%ﬁw
;%;%i O $a1 A—v 7 AR
O KBARRZ du 7 Z 7 FEFHER
SISV 1O S I S AT BB % L RIRI T g2
D 51‘.7‘\3/\
O rlL—=rra—2AEE
m BME | A B EEFLL L AEORERTGEE T O R E
I 20-342
W22 1A RS 2020 4F 7 A 15 H ~ 2021 4F 3 H 31 H
NS | K4 kil 1% Wha T HR
oxEaNC R %ﬁj s
e KEERATRZE TR BT | WFge e A
;T T LR T AR | R B IR
(KAH»Z
W5 AT B
L CTHER®D
. AL
7ZE0,)
(EmEizke<)

97



WFFERCR Dk
L] 5% D
RS

HEDORITAL BRI & L TR FERE LS REICED 5 Fiio 32
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WP & [FERIZ . IZUMOL 39N 2372 < | H T &Il & I E
THIENRBI N, BUIE, MW EEH L, BHILEIT-
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FEEN D D EHE T 5,

98




IZUMO1 5 X OV SYCP3 DA BBEBE D —ia 3B & )T 7 » T2 B E T
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( Y1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

: |||||||||‘||||III 313bp

(L) -
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250
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150
125
100
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A F,y: izumo1(T1-EX3) [GO, ? ] X WT [¢']

6 hrs after fertilization 7 days

magnification [ ' ‘ magnification
B F,: izumo1(T1-EX3) [GO, " ] X WT [?]
6 hrs after fertilization 2 days
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YNy a— REEIBR(CDS)IE, Z4Z241 503, 489, 494 i Ch o7z, 7 /) T —
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20-442 T VHEDOFE S — A b DLIRIE & §] B B s i R o fidt e
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Research Report

Collaborative Research in the National Institute for Basic Biology (NIBB)
Fiscal year 2020

Date (18/June/2021)

To Director General of NIBB

(Principal Investigator)

Name Yung-Shu Kuan

Institution National Taiwan University
Inst. of Biochemical

Sciences

1. Category (Please select one)

[
[

00O

0O

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

Collaborative experiments using the Large Spectrograph

Collaborative research projects for bioresource preservation technology
development

NIBB workshops

Support for NIBB training courses

2. Research project title

Single-cell labeling to trace single neuronal precursors in zebrafish embryonic

brain

3. Project number
20-512

4. Project term (Day/Month/Year) — (Day/Month/Year)
1/4/2020 — 31/3/2021

5. Host researcher

Name Yasuhiro Kamei Job title  Specially appointed
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Associate Professor

6. Researchers in your research group

Institution Position Name
National Taiwan University Inst. | Research He-Yen Pan
of Biochemical Sciences Assistant(Master
level)

7. Outline of research results and future prospects®
With the help from Dr. Kamei’s group, in year 2020, our laboratory has built an
IR-LEGO system of our own on a Nikon microscope in National Taiwan

University. Please refer to the figure 1-3.

8. Publications or publication plan*

The IR-LEGO-related experiments are part of a larger project that is aimed to
deciphering the developmental control of habenular neurons in zebrafish embryos.
We had collected useful data while using the IR-LEGO system in Dr. Kamei’s
laboratory in NIBB in the past. We currently are still gathering some other final
results for concluding the project into a future publication. Hopefully that our final
manuscript of this collaborative project can be submitted out by the end 2021

August or September.
9. Remarks, if necessary
Thanks to all members in NIBB, particularly Dr. Kamei’s group in helping us to

conduct experiments that are hard to do in NTU.

*Concisely describe contents that will be opened in the NIBB web page.
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Figure 1. Home-made IR-LEGO system in IBS, NTU. (A-D) Images showing (A) laser path
and CCD; (B) laser shutter; (C) IR camera, and (D) IR camera screen.
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Figure 2. Tests of Home-made IR-LEGO system with 40X oil lens. (A) Image showing the

custom-made Labview program for operating the 1470nm laser. (B) laser burning tests on black

paint on the glass of a glass-bottom dish with 40X oil lens (1X50ms).

A Laser output (A) | Test (n) | Measure (M) | Power output at Objective lens*
(mWw) (mW) (Mx0.46x0.99)

0.28 2 56.6 25.78 *re-aligned
0.26 2 50.8 2313
0.25 2 48.2 2195
0.24 2 45.2 20.58

B HS-tests (HS at ~56hpf using Tg(hsp70mCherry fish)

1 1 0

HS Yes 1

HS No 0 1 1 2

Total 1%, 2 2 2
1dead

Successful % 100 50 50 0

Figure 3. Test results of custom-made IR-LEGO system with 20X lens. (A) Table showing
the power output calculation of the 1470nm laser passing through the 20X lens. (B) Table
showing the results of our heatshock (HS) tests on the 56hpf Tg(hsp70mCherry fish. (C-E”)

Images (taking at 74hpf) showing the successful heatshock induction of mCherry expression
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using 23.13 and 21.95mW (next page).

c C
No HS
D

’ CIJ
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N
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E E’ N 21.95mw | E”
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Research Report
Collaborative Research in the National Institute for Basic Biology (NIBB)
Fiscal year _ 2020
Date (6/4/2021)

To Director General of NIBB

(Principal Investigator)
Name Jack Sunter

Institution Oxford Brookes University

1. Category (Please select one)

0
0

U 0x®Oon

0O

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

Collaborative experiments using the Large Spectrograph

Collaborative research projects for bioresource preservation technology
development

NIBB workshops

Support for NIBB training courses

2. Research project title

Parasite sequestration in the insect vector: From 3D architecture to molecular

mechanisms

3. Project number
20-515

4. Project term (Day/Month/Year) — (Day/Month/Year)
1/6/2020 — 31/3/2021

5. Host researcher

Name Shigenori Nonaka Job title  Associate Professor
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6. Researchers in your research group

Institution Position Name
Oxford Brookes University Visiting Ryuji Yanase
Researcher
National Institute for Basic Associate Yasuhiro Kamei
Biology Professor
National Institute for Basic Technical Staff | Maki Kondo

Biology

7. Outline of research results and future prospects®

Leishmania is a eukaryotic parasite, which is transmitted by sand flies. In the
sand fly Leishmania has two forms an attached form (haptomonad) and a free-
swimming form (promastigote). Our project is to understand the three-
dimensional changes in cell morphology and ultra-structure between
haptomonads and promastigotes. We used serial block face scanning electron
microscope (SBF-SEM) to image these changes. The specific aim of this
collaboration was to develop new semi-automated analysis methods for SBF-SEM
datasets.

The image processing software Imaged and 3D tracing software 3dmod were used
for detailed comparison and 3D modeling. We have established semi-automatic
analysis of 3D EM data sets with ImagedJ and used it for these analyses based on
the advice of Dr. Nonaka and other collaborators at NIBB. As a result, we were
able to analyse in detail the dramatic changes in flagellum architecture that occur
when a free-swimming promastigote differentiates into an attached haptomonad.
We believe that this semi-automatic 3D EM data analysis method of individual
cells established here is also useful for detailed and rapid analysis of data
obtained by electron tomography, which we plan to perform in the future.

Next, we worked on a machine learning-based automatic analysis of our large
volume SBF-SEM data to rapidly and accurately analyse and model the large
number of cells in our data. We are considering the use of machine learning-based
programs such as U-Net and ilastik, and are currently examining the analysis
conditions with the help of Dr. Nonaka and other collaborators at NIBB to see if
these programs are applicable to our data and if they can accurately model the

structures, we are interested in. In the future, we plan to combine these machine

268




learning-based programs with 3dmod, which is capable of fine 3D rendering, to
provide a high-throughput and high-resolution analysis method of large number
of cells in large volume SBF-SEM data.

8. Publications or publication plan*
This work 1s ongoing and no publications have resulted from it so far but this
work will be incorporated as part of a larger study that is underway to study the

molecular details of the haptomonad attachment structure.

9. Remarks, if necessary
This has been a great opportunity to work with NIBB especially Dr Nonaka and
to begin to develop approaches to vastly improve our ability to analyse large EM

datasets.

*Concisely describe contents that will be opened in the NIBB web page.
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