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The RopGEF KARAPPO is essential for the initiation of vegetative reproduction
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Directional cell division in Arabidopsis is ensured by the production of -
sitosterol at the division plane

Ayaka Fuwal, Kazuo Ebine?3, Takashi Ueda?3, and Daisaku Ohta!
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We aim to understand the role of polricin the facial development
in the endodermal aspect by using the zebrafish model in this
project. To investigate the endoderm development, the available of
the fluoresce transgenic line is important. Thanks for the
collaboration, Prof. Takada group could provide us the transgenic
line for the necessary studies. We have visited the NIBB for two
times in the past year and had fruitful discussion with the group.
In the coming year, we will perform the gene knockdown in the
transgenic line to observe the possible changes of the endoderm
development and localization in the facial structure. Furthermore,
the line will be crossed with our polric mutant line to generate the
experimental model for various functional studies. We will work
with the NIBB group closely to share the data and obtain the
advice for further research directions.

UMW ® e
FOTIE

A review paper with the funding acknowledgement is now under
revision, and 1s expected to be published in the year 2020. In
addition, we are working on the research parts of the studies. We

expect to have one to two research papers during 2021-2022.
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Gastrointestinal Neurons Expressing HCN4 Regulate Retrograde
Peristalsis. Fujii K, Nakajo K, Egashira Y, Yamamoto Y, Kitada K,

Taniguchi K, Kawai M, Tomiyama H, Kawakami K, Uchiyama K,
Ono F. Cell Rep. 2020 Mar 3;30(9):2879-2888
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{i/&E : Biological significance of Androgen receptor gene duplication for the
sex characteristics development in medaka

i 8 : The effects of Androgen receptor gene duplication on the

evolution of androgen signaling pathway
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We found that the transient induction of DNA strand breaks in the moss Physcomitrella
patens can trigger the reprogramming of differentiated leaf cells into stem cells without cell death.
This DNA strand break-induced reprogramming required the DNA damage sensor ATR kinase,
but not ATM kinase, together with STEMIN1 and closely related proteins. Our findings indicate
that DNA strand breaks, which are usually considered to pose a severe threat to cells, trigger
cellular reprogramming towards stem cells via the activity of ATR and STEMINSs. It will be
interesting to investigate whether DNA strand breaks play a positive role in reprogramming in

other organisms and whether natural stresses induce reprogramming in the absence of wounding.
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Nan Gu#, Yosuke Tamada#, Akihiro Imai, Gergo Palfalvi, Yukiko Kabeya, Shuji
Shigenobu, Masaki Ishikawa, Karel J. Angelis, Chunli Chen*, and Mitsuyasu Hasebe*. DNA
damage triggers reprogramming of differentiated cells to stem cells in Physcomitrella. Nature
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7. Outline of research results and future prospects®

There are two ApoD gene clusters located on two chromosomes in medaka.
One cluster (cluster I) includes copy Al which is highly expressed in the skin in adult
stage; copy B2a and B2b which are highly expressed in gonad tissues. The other
cluster (cluster II) includes three tandem duplicated genes, copy A2a, A2b and A2c,
which are highly specifically expressed in gills in adult stage. The expression patterns
of the three duplicated genes in gills in cluster II were further confirmed by in situ
hybridization (learned from Dr. Hashimoto in Nagoya University, recommended by
Prof. Naruse).

To investigate the function of ApoD genes, we designed two circoRNAs to
delete the whole gene region. Considering about the expression redundancy of the
three ApoDs (A2a, A2b and A2c¢) in cluster II, we designed circoRNAs to delete the
whole cluster. To get the KO FO fish to the largest extent, we added tracerRNA into
our injection system so that we can easily judge whether the injection into the animal
pole is successful by tracking the fluroscence under the fluroscent microscopy 1-2

hours after injection.

We first test whether the KO efficiency of the designed circoRNAs is high
enough. To do this, we did pre-experiments for each pair of ciroRNAs. DNA of
randomly picked injected embryos (2 days after fertilization) (8 embryos in total) and
the control embryos (8 embryos in total) were extracted, respectively. PCR primers
crossing target regions were designed, i.e. for KO single gene/cluster is ca. 500bp, for
wild-type single gene is ca. 1kb, and for wild-type gene cluster is ca. 10kb). The KO
efficiency of all these four pairs of designed circoRNAs are high enough (60% to 90%).

We then successfully built all the four KO lines of ApoD genes/clusters in
medaka. The FO embryos were raised to larval stage and the trace DNA at the larval
stage were extracted. PCR amplification were performed to confirm the KO in the FO
founder using the same system as we mentioned above. Luckily, we got KO FO mating
pairs for each KO ApoD gene/cluster, so that we can get homozygous KO fish by

135



crossing males and females successfully. Sanger sequencing were further performed
to confirm the KO of the target region.

With these KO fish lines, we can go further phenotyping to see whether the
interruption of ApoD genes/cluster affect normal development. Firstly, we will focus
on the target highly expressed tissues, including skin, gonad tissues (ovary and testis),
eyes and gills, especially at the adult stage (based on previous RNAseq analyses). We
will first do hematoxylin-eosin (HE) staining on the target tissues to see whether
there are detectable changes at the tissue level. Then, we will compare expression
profiles of tissues between mutant line and wild-type line to find affected genes. This
will also give a clue about the mutant changes at the molecular level. Then we will
use antibodies of the corresponding tissues and cells, as well as design in situ probes
to see whether there are changes at the cell level between mutant and wild-type lines.
If we find mutant phenotypes, we can further focus on the mechanism of

neofunctionalization and subfunctionalization of ApoD gene clusters in the future.

Based on previous bioinformatics evolutionary analyses, we predict that
ApoD genes are important during evolution, so that might affect the development of
corresponding tissues very likely. Even we could not find any detectable mutant
phenotypes at the end, this is also a good scientific result which investigate the
function of ApoD gene clusters for the first time. Besides, studying the mechanism
driving the highly specific expression patterns of ApoD genes and why they are kept
in clusters are also interesting. The project here thus makes a very good practice for
further collaboration.

8. Publications or publication plan*
Related publication (background):
1. Langyu Gu* and Canwei Xia, Cluster expansion of apolipoprotein D (ApoD)
genes in teleost fishes. 2019. BMC Evolutionary Biology. 19(1):9.
Publication plan:
1. Langyu Gu*, Kiyoshi Naruse*, First functional investigation of ApoD gene
clusters in medaka. In preparation.

9. Remarks, if necessary

*Concisely describe contents that will be opened in the NIBB web page.
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RNA-seq it Cr T v A7 ) 7 b — LT 247y, CCR4-NOT &
KK DT T = LD FIERIC BT DIHEREZ T35 T ETH
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T OEEERILA S 2T A OEHZ BRI, HAFEEZHAWTS
VEMEY DT (BREH ¢ Bletilla striata) FIAERFEI G-V T
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1) F2 HEFESERH RNA-seq 7> O Dbt « (EFBIR T HEBLO AT
HiSeq2000 (I11umina) (12X % RNA-seq G LNTZ NN~ T LR R 7D
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AAFEFEO BHEIX, 8 B AEICRHER 2 &Mk & LTRSS
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(LCM) 2T Ve iz g L, it —r = —%2 iz b
TR YT b= EAT O, WEREORMMETOR R E =T T,
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)Y LI R 72 16 pm RO IO A TIXZE Lg > 72h3, 20 um
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N, LCM A T VU AT A RHZ A0 1) TR C
HistoGene |2 X240 %247 ) TRREZMNT D Z LN T 7=, Hilih HE
NTCEEZEEZITT, LCMIZ X D Ve fE OV HH L E T 27
U7 h—Affifraid L o & Lz, MES D ant v 4L ARG
O HIEBE R OB LT, EMREEWFEEIT CO LCM IZ L H1E¥%
1795 Z LM TE RN o7z, 2020 4 1Ak TOHLFEMEL B TE T
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INETIC, NERREI VAR OKMT b7 ZA&ERL L., Ve ik
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WZRIE L. TS DGR/ E — 2 ffiffr+ 5 2 & THE LD MR,
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PUF OfifdT 2 . IR — 72 o —NextSeq550 & HTIT 9,

A1l B AV U T2 TiE, b L= 294 2 & UIWTE O/ &
JfbzFET 2N TED, IV 7 ey BEdU 2 HW-ERIC L -
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9. Hrar DNA A2 Z 572 DNA B 2B 5 Z E R TE o T2,
Z 2T, BEdU Z7i% 3 % BrdU Huilz HW 7o B hiEIC B L, £ 05
Rt EAT e o Tofb R, WEE T — 7 v AE(TH BRI 72,
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