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Center for iIPS Cell Research and Application, Kyoto University

Risa Karakida Kawaguchi

Kawaguchi Lab started since 05.01.2022!
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Keynole Lectures

Cold Spring Harbor Laboratory

RESEARCH

| ‘ Scarch Keynetes Sort by Name

Adam Phillippy

2022 Biologiczl Data
Science

The fhiuman genome is
finally finished—
Wha!'s nex!?

Kathleen Burns

2022 Transposable
Elements

A feeling for the
Auman

BANBURY CENTER

Karolin Luger

2022 Epigenetics &
Chromatin
Nucleesomes for Gil—
Histone-based DNA
arganizetion in
eukaryotes, archaeca,
viruses and baclera
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Judith Frydman Howard Chang

2022 Trans ational

2022 Regulatory &
Control Non-Coding RNAS
A vicious c

CAG Expansi
proleostasis coilause
in Huntington's
Diszase

Genome requlation by
long noncoding RNAs

CSHL PRESS DNALEARNING CENTER MEETINGS & COURSES PH.D. PROGRAM

Anna Cuomo

2022 The Biology of
Genomes
Uncovering cantext-
specific and dynamic
genelic reguiation of
gene expression at
single-cell resolution

Jonathan Weissman

|
2022 The Biology of
Genomes

Mapping information-
rich genotype

phenolype landscapes

with perturb-seq

Courses

Andrew Jones

2022 The Biology of
Genomes

Alignment of spatial
genomics and
nistology dela using
deep Caussian

Processas

ECUCATION PROGRAMS  FACULTY

Jamie Blundell

2022 The Biology of
Genomes

Fitness consequences
and mutation rates of
mosaic chromoesomal
alterations in clonal
hemaloporiasis
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Chelsea Lowther

2022 The Biology of
Genomes

Balanced
chromosomal
rearrangements oifer
insights into coding
and noncoding
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Predictability of human differential gene expression
Megan Crow®, Nathaniel Lim®<9, Sara Ballouz®, Paul Pavlidis®*, and Jesse Gillis*’ Crow M ,eta | . PNAS , 2019.

« RNA-segZzZ* 5B
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MZEDE>INT &L 5 /X

Predictability of human differential gene expression

Megan Crow®, Nathaniel Lim®™<9, Sara Ballouz®, Paul Pavlidis®*, and Jesse Gillis*’

Filtering workflow

Platform
Platform with the
most datasets
and genes
represented

883 datasets
3,348 conditions

Condition
At most one condition
per dataset

883 datasets
and conditions

DE genes
At least one differentially
expressed gene

635 datasets
27,011 samples

B

cell type

timepoint

organism part
cell line

enotype
seg P

8 phenotype
clinical histor

yp
: vgé%ee%ae,ﬁmﬁ%m

developmental stage
individual

N other

0

w 80

§60

20
0

50 100
Number of datasets

91 D

Datasets
o
o

o,
o

o

1 10 100 1000 10000

Number of DE genes

disease
reatment

10 100
Number of Samples

Gene Overlaps

40 60 80

Number of times DE

Datasets

100 . 0.2

Crow M, et al. PNAS, 2019.

Global Prior

0.83

0.6 0.8

DE prediction performance (AUROC)
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Article

molecular
systems
blology

Predictive features of gene expression variation
reveal mechanistic link with differential expression

Olga M Sigalova’
Judith B Zaugg™"

- Amirreza Shaeirn”

4074 genes

Share TssBiv> 0

<<

r

2.20-16

N

Predictions

106 significant features

expression variation
93 significant features

=

Share broad > 0.8

<2 2e-16

J | -
1.00 4

0.75 4
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RA2 (5-fold cross validation)
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With TATA-box
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DE prior and other genes

IS maternal .

——

# miRNA motifs |

IS housekeeping
is TF |
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BEAF

# RBP motifs .

distance to TAD border (2-4h) .

v
v
v
v
v
v
A
v
v
v
A
v
v
v
v
a
v
v
A

IAD size (Ramirez)
Smaug target | .
v
0 5 10 15 20
Median feature importance

Expression variation

D

Expression variation

variable

level
® varation

cor sign

v negative
A poSitive

abs. cor

Housekeeping genes
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housekeeping 2{ ! !
non-housekeeping

11938 2136

0 00 1000
Expression level

# conditions with DHS (TSS-prox)
<2.2e-16
>=18 IR |
(4,18)
<4

10 1000

Expression level

F

Gene type

Gene context

O

Expression variation

Expression variation

Promoter shape
<2l2e-16
broad 21 | ,'

narrow

10 100

Expression level
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no TATA-box
with TATA-box

10 09

Expression level

explained variable
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CRISPR gRNA =& RNA binding protein

/~  Sequence specificities of >70 human RNA binding proteins ™\

O o

| ‘ 09
theoretical ,worst-case' spacers K - % -~ S8 . CCQ

Fed
Y
s
U/

RBPs with varied large-scale binding sequencing of motif
|| Qomain composition assay protein-bound RNAs  identification,/

= Many RNA binding proteins bind similar motifs N
0 00 © 00 GO O OO0

- .'/
\, S
) K

Structural features / \ Complex binding modes

Loop
Q ; Bulged stem O-D

\ —

(" Additional sequence and structural fea
in vitro and

/\j@g‘\_ RBP Image Database
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Riesenberg S, et al. Nature comm, 2022. Nature 2020. Bouvrette
LPB, et al. NAR, 2022.
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1999)
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2010. Zakov, 2011.)
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2021.)
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Kawaguchi R. et al. 2016. BMC Bioinformatics.
Download from https://github.com/carushi/ParasoR

ARASOR

o®e O
..oo.g £Gc'
N: length Pority qeeods ﬂV\
:G Gs
S— c G &e
(—) 00,0%° o'n 000000® & % \/
K: ClUSte I'S '3 :29 "®cceel G:.““ *%0c® }\*
= |=| |=| |= oo |
. ..::2 P(6. x) = expv(—Ag(a)/RT)
s & & _
— “‘0::09 aB0e 0% Z(x) = SEZS exp(—AG(s)/RT)
= s3332s 3
v . . . {“‘5:%.389on0°"::;::::::::::::c
W: bp diSt M el
% ore-mRNA®D —H3B7EIZ D ZEICKDHEBEZLD
=H=EN0 S | C/l%kﬁ_ . 5 =ME) =< — 3, 9>
- NI/ LLN)DOREIDOEEE Kawaguchi RK and Kiryu H. in press.

17


https://github.com/carushi/ParasoR

invivolg ZI 3 FHIBENSKELLEILLS S
/E\TTt_/Ué:\ﬂs

A URY —LIBREDHEEY VINY
IC & Bunwound. RNAEER/R ERE...

19

/' RNA turnover

secondary
structure

in silicoX A ERDOEE

RNA modifications

— Andrzejewska A, et al. Molecular Sciences, 2020. 18



%Eﬁﬂ"]*ﬁﬁjn — l:‘“/ ‘55 ‘: %II‘I vitro/vivo Probing (Cleavage/modification -> RT)

— RIEERRAR W 9 OE'E"@*‘?' s

¥
s \ARII—Ty hEETO—EYTE (2010-)
Sequencing

\

o IREBEYTIVEIEY T 1 IRFRIICIEER

o V=T I VIICKBEEBDOFE (RTOFEILE - YIKT)

e in vivo/vitrofE DEEZE D o84k

in vivo and in vitro

Reactivity Scoring

deal Real

A

% |

Kawa" uchi R. et al. 2019. BMC Bioinformatics. 19



Kawaguchi R. et al. 2019. BMC Bioinformatics.
Download from https://github.com/carushi/reactIDR

recaetiDR

Irreproducible Discovery Rate (IDR) +fEn~</)LO7FTI/IL (HMM) Best accuracy
I W =L any® % A » == \
L7V T b ORTOIFBRIZEE  ammA 2i870EmR L P T L
I o
I Score
£ |Case I
AY hi=Stem  hi;1=Acc hi.2=Unmapped T AUy
D @ . . I
i ‘ ‘ : ‘ ‘ i) PROBer
I
| : ANNANYAN : =
=) PARS s1 V1 s1 v1 s1 V1 _ IDR
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p—— 0.0 0.2 0.4 0.6
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Model optimization: EM algorithm for reactIDR

def \bfgs_qfuncl(alpha, +args): o —
APPROX_GRAD QG)%/ \ 7)( — 9 “_ J: % _@wﬁ
index, sindex, theta, hmm - args[@], argsll), argsl[2], args[3]
theta[index] float(alpha)
APPROX_GRAD:

update_amount hmm.q_function_grad_single_variable(sindex, index) —) %l \o 5 )( ) 9 @ﬁ&ﬁ%‘l‘% ‘icyth()n TEE{B

update_amount

value hmm.q_function(sindex, theta)
update_amount hmm.q_function_grad_single_variable(sindex, index)
value, np.array([update_amount])

def EM_LBFGS_step(self, sindex, init_theta, init_lhd, fix_mu, fix_sigma, eps, new_Llhd (0.0]): — R
APPROX_GRAD L-BFGSIC J: 5 Jﬂil@ﬂ:

prev_theta, prev_lhd - init_theta, init_Llhd

min_vals, max_vals, max_change - bound_variables() (_I;héwﬁ ¢ :B’%%{ﬁ%%”ﬂl%)

index, (min_val, max_val) enumerate(zip(min_vals, max_vals)):

index 0 fix mu:
index 1 fix_sigma:
prev_theta.copy()

Llen(new_Lhd) 3 new_Llhd[index] eps prev_Llhd:
theta, changed_params - clip_model_params(theta)
prev_theta = theta

sys.stdout. flush()

prev_theta, max(new_Lhd)

) ) - ' . . ) — ~
def EM_iteration_grad(self, iter_count, N, lhd, fix_mu, fix gm : EM’{T l/—y 3 y

break_flag - False
thetas, pseudo_lhds -~ [], []
j range(len(self.v)):
prev_theta = self.get_IDR_params(j)
theta, pseudo_lhd self.EM_LBFGS_step(j, prev_theta, lhd, fix_mu-fix_mu, fix_sigma-fix_sigma, eps-1e7)
thetas.append(copy.deepcopy(theta))
pseudo_lhds.append(pseudo_1lhd)
j range(len(self.v)):
prev_EEE?g self.get_IDR_params(j)
sum_param_change, mean_pseudo_val_change = self.check_value_change(iter_count, j, prev_theta, thetas(j], pseudo_lhds[j])
(iter_count > N/2. (sum_param_change - EPS mean_pseudo_val_change - EPS)):

break_flag ~ True
break flag




thBf - RTR F v 2°H 5 Mutational profiling (MaP) ~

SHAPE modification

%w/m%fﬁ\gékmﬁ

SHAPE adducts

:

Adduct-induced
mutation

Mutational profiling

i\ﬂ I

il = _ CDNA
RNA
SHAPE adduct
Library preparation and sequencing
. _ dsDNA
Mutation counting
= = == —
g =0
————— -
-_— - -
- = — - =

Siegfried NA, et al. Nature Methods, 2014

MRUAZ—CDOREIC K DEHEFFORFRL
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SHAFE

Base
pairing

Solvent
accessibility

Probe

N-methylisatoic anhydrice (NVIA)
1-mezhyl-7-nitroisatoic arhydride (1M7)
1-methyl-5-nitroisatoic arhydride (1M6)
Benzoyl cyarice (BzCN)
Z-melhyliicotinic acid imidazolie (NAJ)

Z-methyl-3-turcic acic imidazolide (I Al)

Z-(azidomethvl)nicotinic acid imidazolide (NAJ-Nl)

Dimethyl sulfate (DMS)
N-vycloheaxyl-N'(2-morpholinostbyl)

carbediimide metho-p-toluenesulfonate (CMCT)
Kethoxal end other 1.2-dicerboryl compounds

Hydroxyl radical (*QH)
Nicotinoyl Azide (NAz)

Strobel EJ, et al. Nat Rev Genet, 2018

Primary Half-life Refs
modification sites  at 37°C
2" OH of all nts 260s 30
2 OH ot ellnts 14s 76
2’OH of zllnts 31s 77
2"OH ot &ll nts 0.25s 78
2’OH ol allnts 33 min 39
2" OH ot all nts 73 min 39
2" OH of zll nts 33 min 45
GN7.,AN1andCN3 Ouenched 20.70
G N1 and LIN3 Quenched! a1
Guanine (G Cytosine (CQ)
GNlandC2-emine  Quenched 87 0 NH,
Backbone Quenched 23.26 25"7\],/16[\[ W |///IT\\J\4
GCsandACSE Solent quenched. b8 QI“ —L %{}I\NF Nk /:J\\\U

ps time scale ‘L . L
Carlson PD, et al. Cell. 2018

Structural feature probed Molecular Quenching half-life (37 “C) Used with in-
weight (g/mol) cell probing?

1-methyl-7-nitroisatoic anhydride {1M7) Nucleotide dynamics °22.2 14 s 2" DH (all nts) Y
Benzoyl cyanide (BzCN) Nucleotide dynamics 131.1 025s 2" OH (all nts)
2-methyinicotinic acid imidazolide (NA) Nucleotide dynamics 187.2 33 min 2" OH (all nts)
2-(ezidomethylinicotinic acid imidazclide (NAI-N3) Nucleotide dynamics 228.2 33 min 2" OH (all nts)
Dimethyl sulfate (DMS) Base pairing context 1261 User defined quenching G, A and C
N-cyciohexyl-N'-(2-morphclincethyl) carbodiimide | Base pairing context 423.6 User defined quenching GandU
metho-p-toluenesultonate (CMCT)
Kethoxal Base pairing context 148.2 User defined quenching GandC
Hydroxyl radical Solvant Accessibllity 17.01 User defined quenching Backoone Y
Nicotinoyl Azide (NAZ2) Solvent Accessibility 148.1 Solent quenched, ps tmescale | Gand A Y
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Review Article \ Open Access | Published: 11 October 2019

Recent advances in the detection of base modifications
using the Nanopore sequencer

Liu Xu & Masahide Seki

A

B

Unmodified base

GCAACG"MC"GAACT"mC"GCAAGCG

Modified base

Antibody

Current

Modified
Unmodified

,{/ _- Modified base
\\? Y

Base conversion 1

GUAAUG"MC"GAAUT"MC"GUAAGUG Immunoprecipitation 1

PCR 1

GTAATG"C"GAATTC"GTAAGTG

o RNANRF %
{EH 5 Z8m/ N

® /&

N

18
4

ol

?

) I

B9 DERDE

— Y T

DECHTIRFIED D B T

=

Fluorescence intensity

mC

namre

biotechnology

ARTICLES

https://doi.org/101038/s41587-020-0712-2

’ M) Cheek for updates

Determination of isoform-specific RNA structure
with nanopore long reads

Jong Ghut Ashley Aw 1% Shaun W, Lim'?, Jia Xu Wang©'?, Finnlay R. P. Lambert'?, Wen Ting Tan],
Yang Shen’, Yu Zhang @', Pornchai Kaewsapsak', Chenhao Li(®3, Sarah B. Ng*, Leah A. Vardy ©5,
Meng How Tan'é, Niranjan Nagarajan©*’% and Yue Wan'#&

® Mar 2021.
® NAI-N3 modification

Cell Genomics & CelPress

OPEN ACCESS

& F /=550

Direct detection of RNA modifications and structure
using single-molecule nanopore sequencing

William Stephenson,’ “-°* Roham Razaghi,” Steven Busan,” Kevin M. Wecks,” Winston Timp,? and Peter Smibert'-®
Technology Innovation Lab, New York Genorme Cenler, New York, NY, LISA

“Department of Eiomed cal Engineering, Jchns Hopking University, Bzltimore, MD, USA

*Department of Chemislry, Universily ol North Carolina, Chapel Hill, NC, USA

‘Present adcress: Genentecn, South San Francisco, CA, USA

SPresen: adcress: 10x Genomics, Pleasanton, CA, USA

6Lead contact

® Feb. 2022.

® Aclm

® Data
® Human pri-miRNA 17~92 (951nt)
® S. Cerevisiae + E. Coli rRNA
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e.d., aging, cancer, autoimmune disease,
J l h F \ ' F | psychiatric, and neurological traits

Heritable _ Non-shared env

" . Type 1 diabetes .
i%i% ’ ﬂﬁlg *U ;%Q Psoriasis
> Prostate cancer [ o R e L T
*)J /:\H %l% H:TI_-: O) - prer — —
HERAIR /A X7 e corcer

A LA ocardial infardion .."‘_..41‘ .......................... ‘ .‘ .....

estational diabetes

i I

- — . Type 2 diabetes

Colorectal cancer — ........ BT S TS

Bladder cancer o ........ ........................ .

Stomach cancer RN R

.........

Lung cancer

Qvarian cancer

Leukemia

sreast canco: [ s S

Cervical cancer R B oy %

Uterine cancer 7 200 e A e i T et et A AR AA A A A AA A A A A At S A At

Human twin study

Slnce 1875 (FranCIS GaltOn) Heritable factors Shared cnviror.:CaSti”O'FernandeZ JE' et al-
Genome Medicine, 2014. E&
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Phenotypic variation
- Genotype
- Environment
- 7
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| RESEARCH ARTICLE

HUMAN PHYSICLOGY

The NASA Twins Study:
A multidimensional analysis of a
year-long human spaceflight

Francine E. Garrett-Bakelman™?**, Manjula Darshi®*, Stefan J. Green**,

Ruben €. Gur’*, Ling Lin®", Rrandon R. Macias™, Miles J. McKenna®",

Cem Meydan'*”, Tejaswini Mishra®’, Jad Nasrini*, Brian D. Piening®*+,

Lindsay F. Rizzardi'®":, Kumar Sharma®’, Jamila H. Siamwala™ 3, Lynn Taylor™",

P Martha Holz Vitaterna'*, Maryam Afkarian', Ebrahim Afshinnekoo' ™, Sara Ahadi®,
Aditya Ambati®, Maneesh Arya’, Daniela Bezdan'?, Calin M. Callahan'?, Songjie Chen®,
Augustine M. K. Choi’, George E. Chlipala’, Kévin Contrepois®, Marisa Covington'?,
Brian E. Crucian'*, Immaculata De Vive', David F. Dinges’, Douglas J. Ebert’,

Jasun I. Feinberg'”, Jorge A. Gandara', Kerry A. George’, Juhn Goulsias"’,

George S. Grills'Y, Alan 1. Hargens', Martina Ileer'®s, Ryan P. Hillary®,

Andrew N, Hoofnagle'”, Vivian Y. H, Hook"', Garrett Jenkinson'®"*, Peng Jiang™,

|| || || ,
Ali Keshavarzian'®, Steven S, Laurie’, Brittany Lee-McMullen®, Sarah B. Lumpkins'®,
e n 0 I c va I I a I o n Maltthew MacKay', Mark G. Maienschein-Cline®, Ari M. Melnick', Tyler M. Moore”,
Kiichi Nakahira'{—, Hemal TL. Patel', Rohert Pietrzyk”, Varsha Rao®, Rintaro Saite"11,

Denis N. Salins®, Jan M. Schilling", Dorothy D. Sears", Caroline K. Sheridan’,
Michael B. Stenger'®, Rakel Tryggvadottir'®, Alexander E. Urban®, Tomas Vaisar',

Benjamin Van Espen'’, Jing Zhang®, Michael G. Ziegler'', Sura R. Zwart™,
- John RB. Charles™58, Craig F. Kundrot®'5§, Graham B. 1. Scott**55, Susan M. Bailey™§g,
Mathias Basner”$§, Andrew P, Feinberg'’§5, Stuart M. C. Lee’s§,
|
- Environment

Christopher E, Mason"*?%285  Emmanuel Mignot®4§, Brinda K. Rana''§8,
Scott M. Smith" 55, Michael P. Snyder®35, Fred W. Turek'§5
—— ,

https://www.nasa.gov/feature/nasa-twins-
study-confirms-preliminary-findings

Concept: quantify unknown developmental stochasticity

under tight control of genotype and environment




Polyembryony - Genetically identical quadruplets

of nine-banded armadillo
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How to study armadillo quadruplets from birth

* Not yet possible to let armadillos mate in lab colony
 Pregnant females are caught from wild
* Around 1 year delay of implantation

* Trace the life history of quadruplets from birth

Embryonic reprogramming Delayed Twinning Quadrupling Environmental and

_ % ’ implantation /\\\ | / A\ stochastic life events
DeseE ® ‘*Q

B
Maternal Zygatic De novo methylation, chromatin

transcripts transcripts remodelling, histone modifications,
X-inactivation

Totipotency
(—
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Same genotype still can produce (less) diverse variations

WO

Non-heritable A Stochastic “noise”
Enviromimental
factors at early development?

Under well-controlled S S S SR, Who is who?
. m _ ,4 ) _ vr« p , v< p

environment (lab colony) | <+ 5 TR TAEE

Ballouz St, Kawaguchi RKt, et
al. (in revision)

Concept: quantify canalized developmental stochasticity using

armadillo quadruplets under tight control of genotype and environment
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Article

Assessing Versatile Machine Learning Models for Glioma
Radiogenomic Studies across Hospitals

Risa K. Kawaguchi 1231 Masamichi Takahashi *1(", Mototaka Miyake *, Manabu Kinoshita 8", Ave rage p rOfi I e Of t u m O r regi O n S
Satoshi Takahashi 27, Koichi Ichimura ®, Ryuji Hamamoto 27, Yoshitaka Narita # and Jun Sese >°
Kawaguchi RK, et al. Cancers (2021) (Gd TIWI i magi ng)

Red: ROl = Tumor region

High MGMT methylation Low
(>16%)

Can we predict genetic mutation and malignancy from brain MRI?
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* NIfTI (Neuroimaging Informatics Technology
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0 B

Right Left

Erratum for the Report “Neural mechanisms for lexical processing in
dogs” by A. Andics, A. Gabor, M. Gacsi, T. Farago, D. Szabo, A.
Miklosi

& 1,745 99 5 ‘ 0] 9o

In the Report “Neural mechanisms for lexical processing in dogs,” the directions left and right were inad-
vertently switched in reporting the results from dogs” hrains. This was caused by an error in interpreting
the coordinates of MRI images, specifically in the process of accounting for the different body positions
of humans and dogs in the MRI scanner. This error does not affect the main conclusions of the paper. The ~
HTMIL and PDF versions have been corrected.
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Sklearn CWA WA IR 2RasZ T

o« MREFERENUOHT

e clf = LinearDiscriminantAnalysis()
o BRRIZFENTYTEINTWVWEDTYSIEFEARMWICEHEU

o fitted = clf.fit(x[train,:], y[train])
e vy score = fitted.predict_proba(x|[test,:])

o vy pred = fitted.predict(x[test,:])
o BEFMD I DIEE

e ['roc_auc! 'precision’, 'recall’, ‘accuracy’]

e roc_curve(y[test], y _score)

o MR

e cv_results = cross_validate(x, y, cv=sample, scoring=metrics)
o REMRIEDROCZEL EZIEE & - &mEE
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Bruce NDB and Tsotsos JK.
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Anatomic

Journal of Vision, 20009.
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£% . https://christophm.github.io/interpretable-ml-book/index.html

v —TTLA1IEDLSEAAT

Qutput = 0.4 Qutput=04
| [
Age = 65 — — Age =65
Sex=F — | =
Explanation — Sex=F
BP = 180 — l— BP =180
BMI =40 — — BMI =40
|

Base rate = 0.1 Baserate =0.1

https://github.com/slundberg/shap
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IEEEn

Train classifiers

l

Trained classifiers

v

Check accuracy

l

(Use another data as test set)

EASY (overfitting)

- KDFIRT—FIC

2. hEDIEEFE

= Practical application

TCIA

The cancer imaging archive

Train classifiers

|

NCC

National cancer center

!

Check accuracy

Bt U 7 FRlgr (18

T—5t v FELEBRDBELL

GBM¥FHIOAUROC

1.0 1

0.4 -+

0.2 1

Bl NCC cross validation

b TCIA-trained

Bk

T T Y
F-LDAF-LogisticLDA

EMNMETLTWS

RF

T
AB

Classifier

Y
XGB

KNN

SVM
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The Cancer Imaging tSNE visualization
Archive (TCIA) All features

30 -
® NCCGBM @ NCCLrGG

st 20 - x TCIA GBM x TCIA LrGG
Pyradiomics
10 -
National Cancer
Center (NCC) - DL-based —»
. o
Location

_10 .
Clinical info

_20 -

Edema ROI
= tumor + necrosis + edema

. 2007 —5ty NETOREZ LK . BEEDRKNZTEH
« National Cancer Center (NCC) - TCIAIE T TICIEXE1L - Skull-strippingé?’b
- 90 GBM and 76 LIGG Jo X ZEfE T ER
- The Cancer Imaging Archive (TCIA) . BREREDED

- 102 GBM and 65 LrGG e DT FAFa—ZVITHhNE



A Preprocessing

1. B DIREIL

l

AUALE

Pixel normalization

1. Z-score based
2.Top 0.1% filtering

>

FSL

* RITIERE

Skull-stripping

Embedding into

Reference-based | —»

the same space
Feature :
computation PCA or t:w;F space

| Reference-based I
ROI image for
DL- ture

¥

2. EE(EDIERIL

3. B%i< 4. BELSE

5. RTtlEfie (PCA/NMF)

— 5t v NaE3nE

1. TCIA = JIiET—%

2. NCC valid - EFTJ)L:E
3.NCCtest- TANT—%

b

BEBHRZME T DEIICEHE

TCIA/NCCZENZENTT[HE U EHE

e NCC valid/testldT—4% 7 v h&&
DR TOAHEMEDIERIFFREF
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IDH1/2 mutation
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Oligodendroglioma astrocytoma oligodendroglioma

Pathological diagnosis

Takahashi S, et al. Cancers (2021)
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« Github: https://github.com/carushi/cb _lab/tree/
main/code_collection/gb 221207

» Access to Jupyter notebooks via Google colab
https://colab.research.google.com/github

carushi/cb lab/

Sy


https://colab.research.google.com/github/carushi/cb_lab/
https://colab.research.google.com/github/carushi/cb_lab/

1. BIGFHFEIRRY NI —2ICEBDEGI AV I VY

doi: 10.1093/narlgkaa348

W566-W571 Nucleic Acids Research, 2020, Vol. 48, Web Server issue Published online 11 May 2020 a w GC tix 150 Summary of GO function
- A = mamx_ DEG clusters for WT(G1->HU45)

1. mitotic cell cycle, cell division

CoCoCoNet: conserved and comparative (up>down)

co-expression across a diverse set of species

1. signaling, conjugation (down)

. u : .
VIR e

2. ubiquitin-dependent protein
catabolic process, proteolysis (up)

John Lee', Manthan Shah', Sara Ballouz ', Megan Crow and Jesse Gillis *~

Stanley Institute for Cognitive Genomics, Cold Spring Harbor Laboratory, 500 Sunnyside Blvd., Woodbury, NY 11797,
USA

2. vesicle-mediated transport,

LN

| | | - | nucleotide transport (down)

Received March 12, 2020; Revised April 21, 2020; Editorial Decision April 24, 2020; Accepted April 24, 2020 -1

2 4. Processes related to mating

cluster(C)  (down)

Number of sampl = B

umber ot sampies - = Ej 5. oxidation-reduction process,

— B carbohydrate metabolism and energy
Ral 1892 Yeast 2690 = B | Eé process
| Cow 2187 - . 06
Maize 2952 = W o7 6. ribosome biogenesis
Boar 1772 " f = Eg 7. Organic acid metabolism (down);

R cell wall organization (up)

Chicken 1272

B . Roundwerm /782

Shue YJ, et al. Accepted by eLife.
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https://github.com/carushi/
cb lab/tree/main/ W - . ’
COde CO”eCtiOn/qb 221 207/ <> Code (=) Issues 17 Pullrequests () Actions [ Projects ) Security |~ Insights

CO eXpreSSiOn anaIySiS ¥ main ~ cb_lab [ code_collection fqb_221207 [ co_expression_analysis | Go to file

- CarUShi/Cb_Iab Public L1 Notifications %Y Fork O Y7 Star 0

“#% carushi fix link d9555dd 3 minutes ago &) History
Y README.md fix link 3 minutes ago
— README.md

DE- seq2 [ KD ’/fl—s 51 7cDEGD co-expression analysis
/-I—t %‘%I}b 7 3 X 9 —_— ﬁzz:’._ 7|§ﬁ 2022.12.07 @carushl

Co-expression analysis using CoCoCoNet database

« https://github.cam/carushifyeast_caexp_analysis/tree/main/coexp_analysis

Dynamic tree cutic KD 7 2 X e
ata repository
9 L ﬁj\*: L/ t — I\ 7 \\/ 731t » https://labshare.cshl.edu/shares/qillislab/resource/CoCoCoNet/networks/



https://github.com/carushi/cb_lab/tree/main/code_collection/qb_221207/co_expression_analysis
https://github.com/carushi/cb_lab/tree/main/code_collection/qb_221207/co_expression_analysis
https://github.com/carushi/cb_lab/tree/main/code_collection/qb_221207/co_expression_analysis
https://github.com/carushi/cb_lab/tree/main/code_collection/qb_221207/co_expression_analysis

2. AEFBIC KL SHllRERENIEY/ LRED T
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