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Kyushu Univ. total output (HiSeq1500/2000) FlFcH O &=
Output per Run 450 Gb (~300Gbyte)

Single Reads Passing Filter 4.5 billion reads

Hiseq 3000/4000

Output per Run 400 Gb
Single Reads Passing Filter 2.1-2.5 billion reads

b: {7 lEbyte Tld7: <. base ()

NovaSeq

Output per Run 2.0-6.0 Tb =
Single Reads Passing Filter 2-20 billion reads |

2L DNAEST D KRR
AEFUFHERY < > v

(BEEFIZE+BERT — X BETHIM)

https://jp.illumina.com/science/technology/next-generation-sequencing/illumina-sequencing-history.html
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Single Cell RNA Sequencing Workflow

RT& Second-strand

Synthesis
- @ = S ; > A
)%‘;
Solid Tissue Dissociation Single Cell Isolation RNA cDNA

IVT, OR

Amplified V:S S’JJ o
Ny

RNA
Cell Types i

|dentification

RT ‘ PCR
t Clustering ‘\_
5 it S R S
-]

GACCTAAGCCATCAGA «

AATCCTAGCATCCAGC

ACCGTTACATCAACAG > g
ATTCGATAACGACCAT 4

Single-cell Sequencing Sequencing Library Amplified cDNA
Expression Profiles

https://en.wikipedia.org/wiki/Single cell sequencing
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Chromatin integration labelling method enables epigenomic profiling with lower input.

Harada A, Maehara K, Handa T, Arimura Y, Nogami J, Hayashi-Takanaka Y, Shirahige K,
Kurumizaka H, Kimura H, Ohkawa Y.

Nature Cell Biology, 2019. (189 samples)

Histone H3.3 sub-variant H3mm7 is required for normal skeletal muscle regeneration

Harada A, Maehara K, Ono Y, Ta1guchi H, Yoshioka K, Kitajima Y, Xie Y, Sato Y, Iwasaki
T, Nogami J, Okada S, Komatsu T, Semba Y, Takemoto T, Kimura H, Kurumizaka H,
Ohkawa Y. Nature Communications, 2018.

(117 samples)

MNase, as a probe to study the sequence-dependent site exposures in the +1
nucleosomes of yeast.

Luo D, Kato D, Nogami J, Ohkawa Y, Kurumizaka H, Kono H.
Nucleic Acids Res., 2018
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PGCLCs Oogonia
ESCs/iPSCs EpiLCs %
eal el © @
PGC differentiation =~ Reaggregation
(PROCEDURE 1-9)
2 days
Hayashi and Saitou GK15+RA
(2013) Nat Protoc GMEM
KSR(15%)
1uM Retinoic Acid
1x GlutaMax

1x P/S, 1XNEAA
1mM Na Pyruvate
100uM 2ME

PGCLCs Reaggregation

Oocytes (in)
. . Seconda
Entering  Follicle Primary  {olicle &4
meiosis formation  follicle
@ 0.0¢)
Do

IVDi (in vitro differentiation)
(PROCEDURE 10-29)

IVG (in vitro growth)
(PROCEDURE 30-41)

21 days 11-14 days
IVDi-(aMEM) IVDi(StemPro) IVG medium
oMEM StemPro34 oMEM
FBS(2%), FBS (10%), FBS,(5%)
150uM AA, 150uM AA, 150uM AA,
1x GlutaMax 1x GlutaMax 1x P/S, 2% PVP
1x P/S 1x P/S 100puM 2ME
55uM 2ME 55uM 2ME 0.11U/ml FSH (Follistim)

55ua/ml Na Pyruvate
Oocytes in primary/secondary follicles

IVM (in vitro maturation)

(PROCEDURE 42-48)
1 day

IVM medium

oMEM

FBS (5%)

25ug/ml Na Pyruvate
4ng/ml EGF

0.11U/ml FSH (Follistim)
1.2 IlU/ml hCG (Gonatropin)
1x P/S

GV oocyte

MII oocytes

Hikabe et al., 2016, Nature
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+ Kikutake C, Yoshihara M, Sato T, Saito D, Suyama M. Intratumor heterogeneity of HMCN1

mutant alleles associated with poor progn03|s in patients with breast cancer. Oncotarget.
2018; 9 (70): 33337-33347.

« Kikutake C, Yoshihara M, Sato T, Saito D, Suyama M. Pan-cancer analysis of intratumor
heterogeneity associated with patient prognosis using multidimensional measures.
Oncotarget. 2018; 9 (102): 37689-37699.
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F5G = T total
python-bhtsnez WV ZXAF ) VT IC KB WT: 86
ELTFREDEEZX T DR DHETE KO: 592
NSCs/neurons
3 —\WT: 498
astrocytes —_ W :
WT: 163 " %%” glial mz!ﬁlgr'szz,égaﬁfap,
KO: 208 -{ - Aldh1l1
- NPC markers: Hes5,Ascl1
cilia markers: o | . . Emx1,So0x2,Pax6,0lig1,0lig2
Foxj1 mlcrogﬁa cell cycle markers: Mki67,
8 - Nusap1,Top2a
5 o __endothelial cells
. 5w 184
— — KO: 86
80 20 10 0 10 20 cell cycle inhibitors:
FERWT)vs /v I 77 NEH(KO)  CokntclPs7kind

DEERED KIBREZ RO & LT,
KEBT—YUNEMN S DPseudotimefFi{b HEIR U,
WRRERIBICH T2 ERMREEDRIEICKINU

Cdkn2b(P15-Ink4b)
neuronal activity-related genes:
Mef2a,Mef2c,Mef2d
tight junction markers:
Tjp1, Cldn5
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Relion 3.0
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Target MD (GENESIS)

restraints :RMSD

N step :5000
Time step 2 fs

FF :CHARMM

REUS (GENESIS)

restraints :90 dihedral angles
Temperature :326K

N replica 04

N step :50,000

Time step 2 fs

Period :5000

J Am. Chem. Soc., submitted
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Maehara & Ohkawa, Biorxiv (preprint), 2019
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