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The Institute for Advanced Biosciences (IAB) of Keio University is an “academic venture” established in 2001 through a
unified initiative of Keio University, the City of Tsuruoka, and Yamagata Prefecture. Located in Tsuruoka, Yamagata—a city
where a rich spiritual culture and educational philosophy harmoniously coexist with cutting-edge industries and pastoral
landscapes—the Institute has continued to grow as a global pioneer at the forefront of data-driven life sciences.

IAB serves as a world-leading hub in the fields of whole-cell simulation, metabolomics, and biomaterials, spearheading
numerous collaborative research projects both in Japan and internationally, and driving innovation across these disciplines.
Beyond advancing fundamental science, the Institute is committed to nurturing new industries rooted in cutting-edge basic
research, thereby contributing to regional revitalization while helping to shape the future of humanity.

Today, not only academia but society and technology as a whole stand at a critical turning point. In such turbulent times,
true paradigm shifts do not emerge from simply following trends or conforming to the logic of “selection and
concentration,” but rather from challenges grounded in free thinking and genuine curiosity. This requires dismantling
barriers of discipline, position, and age, and fostering a culture in which professors and students alike respect one another as
fellow explorers who enjoy science together—learning from one another, teaching one another, and embracing the spirit of
wholehearted intellectual “play.” As Yukichi Fukuzawa advocated, it is precisely through a stance of han-gaku han-kyo
( “half learning, half teaching” ), and by pursuing ideas without fear of being labeled unorthodox, that genuine innovation
can be achieved.

Creative thought rarely flourishes amid constant noise and competition. Tsuruoka City—home to hot springs, beaches,
and ski resorts in close proximity—boasts three Japan Heritage sites and is designated a UNESCO Creative City of
Gastronomy. It is in this environment, rich in both nature and culture, that we aim to pursue and advance a form of science

uniquely possible in Tsuruoka.
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science known as “integrative systems biology,” which is grounded in biological big data.

Founded in 2001, the Institute for Advanced Biosciences conducts research that leverages cutting-edge biotechnology

to comprehensively analyze biological data—including genomes, metagenomes, transcriptomes, proteomes, and

In recent years, these technologies have not only generated breakthroughs in bioscience, but have also been Tsuruoka Town Campus of Keio University (TTCK) was established in April 2001 in Tsuruoka City, Yamagata Prefecture, through collaboration with Yamagata Prefecture and the municipalities of the Shonai region.
translated into practical applications across a wide range of fields, including medicine and healthcare, the environment, The campus aims to advance cutting-edge research centered on life sciences, promote the development of research and educational activities, foster collaboration among academia, industry, and government, and
agriculture, forestry and fisheries, and food science. As a result, numerous startup companies have emerged from this contribute to the enhancement of Japan’s scientific and technological standards as well as regional revitalization by transferring developed technologies to local governments and companies. With the goal of
research, further extending the Institute’s impact from fundamental science to societal innovation. creating innovations that connect the local community with the global society, TTCK conducts state-of-the-art life science research primarily in two facilities: the Center Building and the Bio-Lab Building.

The Center Building is located within a public park in Tsuruoka City, together with the Graduate School of Tohoku University of Community Service and Science and the Chido Library, and is equipped with
facilities such as training and seminar spaces. In contrast, the Bio-Lab Building, along with research spaces in the adjacent Tsuruoka City Advanced Research and Industry Support Center, is equipped with
cutting-edge experimental and research facilities. Through collaboration with universities, companies, and public institutions, it carries out research across a wide range of fields.

In addition to daily research activities, the campus offers the “Bio Camp,” an intensive life sciences program for students from Keio University’s Shonan Fujisawa Campus, as well as the year-round “Advanced
Life Sciences Program” for graduate students. Furthermore, during the summer vacation, the “Summer Bio College” is held, in which high school students from Keio’s integrated education system participate in a

residential program to learn about the latest developments in life sciences.



NAFFvIT
WR7>O0—F

Research Approach

FEB - Kb

Bio Camp

WA 2SS R IR 2 W B T O L LT TR GEY AT LN ADOS —
BOMAKRERLE) MAY AT AL E LTHMT 22 L2 HIETHI% NAACYTFTF 1T YA
BCTo 2O A 7 — ¥ BB~ L ERLTHY ., & Promformatic
AN URIYT b=h T UT A= AR EOMRNE v T T — 5 &k
2, i MOMRAT 2 R LT B R A Y A 7 A R RS E 264
M EIATIREDR TOET, AREATE, 444y 71w7q 27704
I ARMIRY 3 2 L=y 3 VHIEOMR L & bIc, ST — 5 TEH R T
R A 5 80— MR & I 2 R # 51 B ISR LOR
BLTEF Lz, EBEA Y Ruo— ARSI ORELZC LIk, ZOHE
B EACRE SR TV E T, BRHIE R AN L LA s, o - iR 70744
MR AT A BB AL, IR & 2SR R 1T 5 % e
LT IR Bk 2 B R R YT ) e T v 2

Genomics

Y170
NAA—L

Microbiome

rS2R
TUT =LA

Transecriptomics

D]

BREMF
Synthetic Biology

The Institute for Advanced Biosciences (IAB), Keio University, aims to understand life not as a mere collection of molecules, but as an integrated system of
dynamically interacting components. In the 21st century, biology has rapidly transformed into a data-driven science, grounded in large-scale omics data such as
genomes, transcriptomes, and proteomes. By leveraging computational and mathematical approaches, modern life science seeks to elucidate complex biological systems
while preserving their inherent complexity. At IAB, we have developed core strengths in bioinformatics and cellular simulation technologies, with metabolomics
positioned at the heart of our research infrastructure as an essential platform for comprehensive data acquisition. Through these efforts, the institute has grown into a
globally leading research hub, exemplified by the fact that the International Metabolomics Society originated from Tsuruoka and grew into a global community.

Starting from fundamental research, IAB pursues applications in medicine, industry, and regional communities, advancing research that continuously moves between
knowledge creation and social implementation. Through this integrative approach, the institute strives to simultaneously pioneer the next generation of life sciences and

cultivate the researchers who will lead it.
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Next-generation health screening using metabolomics
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Applications in cancer medicine
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Effects of the human microbiota on health
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Translating metabolic research into disease treatment
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Production of novel antibiotics
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Metabolomics of health-functional components in foods
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Environmental systems biology
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The BioCamp is an educational program in which students reside at TTCK (Tsuruoka Town Campas)
for two academic terms (or one term) and learn the fundamentals of life sciences through hands-on use of
state-of-the-art experimental equipment. The program is designed for SFC (Shonan Fujisawa Campus)
undergraduate students with no prior laboratory experience, starting from the very basics, including the
proper handling of experimental instruments.

Courses offered at TTCK and taken as part of the BioCamp are officially accredited classes of the

SFC. Students can therefore earn the credits required for graduation without taking a leave of absence.
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Systems Biology Program
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The 21st century is said to be the era of biotechnology. Cutting-edge life sciences contribute to all
aspects of our society, including medicine, health, food, the environment and industry. Biology is now
rapidly transforming into a data-driven science, with new developments enabling the acquisition of
enormous amounts of data on living systems through comprehensive measurement and analysis. For
example, we can use metabolome analysis for metabolic compounds, genome analysis for DNA,
transcriptome analysis for gene expression, and proteome analysis for proteins. Systems biology is
expected to use this data to reveal the inner workings of life and go on to apply the findings to benefit
society. The Systems Biology Project at SFC collaborates with TTCK to allow for a multifaceted
approach to be taken in a variety of frontier fields, such as cancer, the immune system, the gut
microbiome, food and health, the origin and evolution of life, extremophiles, astrobiology, microbial
communities in urban environments, genomics, and systems biology.

The Program also develops unique bio-ventures, including a saliva test to detect cancer, a blood test to

diagnose depression, and the production of synthetic spider silk.
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HERHEL ., FUEERG TRTREOA F A R O —FF 54T 2 )
HEICL £ L7zo BUE. LCMSIERSFC-MSHNT & 2 ik, IREGVEICHH
OPEBA IC-MSHER ¥ —AL A CE-MSEEIC & 2 13 £ 5 R v — 4
E % WHENC T 2 i R BE T EHANT . 25 BRI IR € CE-MSHIC & %N 4 A
=Ty MUEHM R EDRFEZToTEY . TS OGHHAM % | Ew
2O hY, BB, © s ORI & OB
IS % 82X o T, AR RO BN ZE D 55
WE, S, BESE, R4, B84 W B A o B
DRIBIZHT 2 L2 HIELTVE T,

EE S
FREHAR
SOGA, Tomoyoshi

Project Professor
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HIRAYAMA, Akiyoshi

Associate Professor

BIEVATFLEYMETOVT IO

Environmental Systems Biology Project

i U @ Healtheare. 12(2):157. (2024) @ Nurse Educ Pract. 76:103935. (2024)
@ Cancer Sci. 115(5):1695-1705. (2024)

i U 0 @ Trends Anal. Chem. 158, 116883. (2023) @ J. Chromatogr. A 1652:462355. (2021)
@ Anal. Chem. 92:9799-9806. (2020)

T HIARAE § 5 WPALBREE L TG, I PH O W) 7 & A2
WICEBT 25 BRI T B—RERELERR), Bio
&9 BB ERBETOMBRIIES FSERRWEI L E T, LaL,
AW OO & R L, Z ORI EINT 2720120, KBS F Tk
P COMFEAAR T, 22 THRIZHIE, T E R, F5
BToOAMOREEZIHEL, FUL, H#HTLZ Lz HIELTVWE T,
ZODI M BME L 22 RNEHIRE (53272, FF VR
2T M3 A, BHEDNA M 72 &) B MEFEIN TS, AR 7 -2 Lo
MRETRAT, EHIR BRI 22 &, & F 5 F Bk % BREE L CfsE % o
DTWET, S

IR
NAGANO, Atsushi J. MAEDA, Taro
Project Professor Project Research Associate

RSvIFUNU—-YRATLREETOIT I

Drug Delivery System Project

EFRIRIVF—HIETOITI

Bioenergetic Regulation Project

FAOREHRFRTOITIE

Cancer Metabolism Project

i U @ Plant Methods. 18(1):99. (2022) @ Environmental DNA. 4(6):1212-1228. (2022)
@ Plant, Cell and Environment. 45(8):2410-2427. (2022)

PR aATFIANANT 2T 7 F Y ORBRER Ty T FINY =
AT A FRADETFICAM R dDERoT0ET, Ll BEFZFLY
U TIE B 52 MTENB)E O LA EWFEN ORI 2 EEBLITET
WRWHEEEZ BN E T, AT 0V 7 T MRFE - AL -
B MR 5 2 & TR T F V2 e/ I by
FU 7 BROBERANOBBEAFELRIEL, I3V )7 OLE»D
AU AN RE O LB EHOFRR E 2 HE LT E T,
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Evet Tl ol O ro Fodudder g b= Dttt HHR Wy b e (ool L redecbioned) Fd b

€8

ATPIAERZ ANV F =L LTEL SN TEY, T ORI EMIGH ORE % &
KL E3. —J T ATPE LB Z=GTPOA L, Ml RIRZ: &5 7% 5 BUS A%
ZYEF. GTPABAREM ORI, KA EA . BUIHERE, G c B C, fiac
FLEBRLTOET, LAL AR AVE—OHIHA =X 2135 #TT,
I, IABO# 2 CHH AT & SR 1L BPISAO F— 2 X O X B R4 s
WEME LT 70 —FIC LD BRI AV F—FI Y 27 2 O 2 HIFLTWw T
Fo BARRAREZL TELICBIT Z2CTPOH =tk z W LooH ) | Al
2 LB 7 R MR O L 2 2 AOAIEZ HIEL T,

IR sl B ol Wk
" T i —
LIL]
| Hlm
e Vo e e
SRS IES
BRSO -
SOGA, Tomogoshi =
Project Prof
3

1 I' - = ‘.'.J
fle 2 A 1) S W il R FPUF
[Raesres Hedz AT AT B
SASAKI, Atsuo HIRAYAMA, Akiyoshi KAGEYAMA, Shun KANOH, Hirotaka
Project Professor Associate Professor Project Assistant Professor Project Research Associate

L00MERTIC T =V TN DAL 72 HADRB 70 s 53 v 71E, H3A
OEEGHHO -2 L LTRBE S EFER WSS hTwEd,
AAMINLIE . ATPAEF CThl BRRAIR & o8 7 A i IR A e
INE I ACH. ZV s F A ACH. 2T+ = 24U, One-carbon il %
ERUFEIRNC X o Tt L, SAMIIIC LW H Z AL TV D S
Do TEE Lize AR, SFIEEHT X 7 BASD AL o MR 12 BY
5L 720 A AN AL B AE I RS M o 5L - AL % )
WL T 2R EDF 2R MANRAL LHWEZENTVET, A7uvx

IITUE, KA TS A DRI - a — -
TG« B A L 2 T - -3 .
+ 5 AR R 55 TR % '

[ ]
WI L 7 7 2B A A R0 éqi&i_'&-—._ c

BRI RFEZERH
WELTVET. S -

¢ ?

EEQUES [ oo ] P HEA

FRTHIZ R FRTAHEREZ
SOGA, Tomoyoshi KITAJIMA, Shojiro SAITO, Yasuhiro
Project Professor Project Assistant Professor Project Associate Professor

s \fa s FHRETRR " O T b

Extracellular Vesicle Molecular Function Research Project

HH k) ik HA

R BB

NUMATA, Keiji YOSHINAGA, Naoto

Project Professor Project Research Associate

i - @ ACS Bi jals Science and Engineering. 10(10):6344-6351. (2024)

@ JACS An. 4(4):1385-1395. (2024) @ Adv. Funct. Mater. 34:2306070. (2024)

i X @ Structure. 30(6):886-899.c4. (2022) @ Front Mol Biosci. 8:707439. (2021)
@ J Biochem. 170(6):699-711 (2022)

i SO © @ Commun. Biol. 5:403. (2022)
@ Sci. Adv. 8:eabf9096. (2022)

MK MDY 5 2 BAEAST < 4 7 1 X — 1V BLF /Mg o
BHRTHY, MERPIREEZRBILOETLE2H LW BEEHICETA T
ZTreAMENTVET . F 7z, MsbME SR O RS HE OB H
BSTBY | HADAAE, 5, REHURRL DDA A % &1 B
BECHBHG LT HENSRA LS NICHNOOH D E T, KAl
CNFE TS MRAVMNICE E AW OWEICHE L7z A5 Ko —2
JRMT AN & RESE L 2% A REZEMINL AR 3 2 ML /b e b 4 © K9 6307
HORBWAZBRMT L LI0EHLT0ET, A7avc 7Tl
AZRA—LIRHABD F Iy 7 AT 2 A G DEDL P TV AF I TR
N DT 70— FI2 & o T, BeA BIEBICB T 2V N0 #ei % 55
FULRVCHHT 22 HRELTWET,

Sl Wi T sedhi
fiieid =1

HIRAYAMA, Akivoshi  HAYASAKA, Ryosuke
Associate Professor Project Researcher

BATYAVZRRTOIT IR

Gut Design Research Project

G U @ Front. Mol. Biosci. 9:1049402. (2023)
@ Analytical Chemistry; 94: 13676-13681. (2022) @ Metabolites. 11:215. (2021)

W7 A > BT 7 BV 7 T I, BRI & FA 7D OfEE & OBIFRZ W] 5702
U B PRt 2 I (BN 744 ) $57:0 O EZ foCwE T, Blzbo
B3 B RS R M AV L TR Y | SR OMESER MRS E LR RO
a7 & BREBRHZHoTOE T LEL, TONTYADHIND LA LR BOT
JERHEEIZOBAZ IEE bR -TETVET, 22 Thivbiuid, BRI &7+
DR = XX WHHTT B T & T PRI 2 16 L 7o 7o e A B9
TBi - BHNEOM B LT AT 0V T B E O S REAT
WA AW RURAT . TR IOIRAT, SR MAT . MRS Bl 2 &L S 8%
WESMOBM BTG LzwVF +I7 A7 Ta—F 20 TwE T, M%7 7
[MPSUINE S 128 '

i B 2 BRI ORE % 1

I LS H#S 5 2 &%

B i FHA Y ORI 7248
miEge ey ErcuEt

FUKUDA, Shinji
Project Professor

e
B R Ty IYEY VY TAET 2=ny fidF T
T B FRHTBh# A e
YANG, Jiayue AW, Wanping SONG, Isaiah Youhak ISHII, Chiharu
Project Research Associate Project Research Associate Project Researcher Visiting Research Fellow

i SCREHE © @ Nat. Microbiol. 9:2244. (2024) @ npj Sci. Food. 8:18. (2024)
@ mSystems. 9:¢0112323. (2024)
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Kleptobiolgy Project

MEMFEIEFRNAZTOIT I

Bacterial Regulatory RNA Project

WHEREE T, OB % BUST 0K Hak A A S I
IR T 2B B L ET. ShET, ERMERICRESNS X
IS BRI E B X CRET 23413 DNA Off % X 72 B 252 0
BNERBLEZONTEFE Lz, LA L, —HOEWTIE. DNA TR
VA NI AT RBERAREWED D SFHHT LT OBHELEL
THREA ST B2 b TEF L,

Tk, AR OB AL OBERELT ) kB Y 32 v 4
ERMEMIC, A I AFHEREL 2255, 55 LNV h S, TIMTE L
NV ETEHRERICIED L ABIR OS5 FHHE & AEWHEALIC BT 2 B Ot
P MA TV E T,

Hii KRB

HEEBE
MAEDA, Taro

Project Research Associate

" ﬂ.:'ll

unwLT

L I‘.lbﬂl-II-I!'- RS Dl b £ § bl T B

WA, FIERWII, B ORN L ESRERFNAEBLTBY, B
FZARHIS 572012, BIA T OFBE KRB CHBEL 3, 2
DOHNTIE, G mRNAORIR, L & v 5 72RNA LX)V T Ol
HWdEENTOE TS FIMEN R0 TR IR 2 2% (ks h
TVE o KB &AL AR AT 2 ElC, small RNAS RNA R
HEE N B W B E D TVET, E5IT, 4 R
R 37 AT R HUY A AV 9 SR T R LA T e LR A
EIRHT BB A IR 3 % S & T AW OBl 2 WHE & 3% RNA Bl o
R HIR L 97,

AR Pt
HEEHERIE

MORITA, Teppei

Project Associate Professor

i SCI R @ eLife 10:¢60176. (2021) @ Scientific Data 6(1). (2019)
@ Plos One 7(7):¢42024. (2012)

i S © @ mBio. 13:¢0237122. (2022) @ eLife 11:¢82411. (2022)
@ RNA 25:264-276. (2019)

SREMETOII IR

Synthetic Biology Project

UiKY—L - 7OFF—LERTO0IT 76

Ribosome & Proteomics Project

20HEAL D 10041, 7 IAM) — %Mo 72 /DD 3% L OPEE fiF T
L. A2 80T EL 720 L L a5 BE, A2 45% <D
BT LTV I3 By AL Z R O ST, SAEET 72 &
THY.FIA M) —DORIZIHASL T DL ICEBRADLHY $§. A7
LD V=7 T, LitBER T 2 72D R AN T Ta—F
AL E§ . ARSI RMDNAG SN A TS FFA v Ehi:
FOREER. 77/ Dt e 35 2 36 U AL A AR i 70 bk 4 7
Lo ZARLET . U7V —T L DIFENRICHEKRDL D % i
AEICBHWEDbEL SV,

00~0,/©
o 0

Y AT AT MR LT
¢ e e yilikakak BEL kY.

Wi B
HHEHET

YUZAWA, Satoshi

Project Assistant Professor

HERND V8 7 B EGEBHOFZTH Y AW OB UH R
R TT o 20720, 7 87 F 2 GRT B[V RY—2I12X 58
TR LRBHRENTH Y EBRIEZ L oERER IO T A%
BE LTwET, FAZzbid. Mega-SECIZ L 2HHD (FL) YRV —
LOrHED RN 5 Vo8 o R ORI (SIRAT S B I e 7 R T o — AR
Wik & I 2 EAL N T2 B G S/ 228 T AR EDORBR A
L RARE R EDEMGBGIIBT ) R Y — 2 0Rl - BN RE. 2
LCTYERY =20 TH H/MET V)RV — 20D 55T HikE %
FYRL, VRV =4 FLYRY —2fIHE BT 2 L2 HEE LT
MELTVWET,

ElIRGES
R
YOSHIKAWA, Harunori

Project Assistant Professor

i SR © @ Nat Commun. 14, 4871. (2023) @ J Am Chem Soc. 145, 8822-8832. (2023)
@ J Am Chem Soc. 143, 2962-2969. (2021)

i LA © @ Nat Commun. 14:8200. (2023) @ Genome Biol. 23:54. (2022)
@ Nucleic Acids Res. 49:6722-6738. (2021)
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Programs for
High School Students

E*ﬁiﬁﬁ %Ej] ¥ o 4%3” ﬁﬁ %E High School Student Assistants + High School Student Interns

LTI 7 A el e e A A o A5k % TRFSEN T ) & LTS
B % 2009455 HICBMR L E L7ze T2, [k itk ils
THRMEEL ISR ] Evwao e K& L2 R0 EKA: -
R TR ] & LT AR, WFgE % S8R5 5 il
Z20IEEPSERLTVE T,

2ODHIEEIT, R4 B R D HRAET- LB ML TV E
To

E*ﬁil \“4'7]' -U-E v I\ | n E,% EI High School Students Bio-Summit in Tsuruoka

NAFH ATy 2 MO @EREDS, Ak
THLHHMEDORBEZHRELZ), REOAAF A 2D D
HREBEZFRTHIVFAFTT o 20114EED S HAEE B

1 BLTWET,
—y Tl TR A 3y P EATRHE S (LIRS #0li. TAB)
o https://www.bio-summit.org/
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Yoo | E

Keio Astrobiology Camp (KAC)

EEOERAE~RFBAEPSM L., Tl 2T —<L L,
[E AL i i OWFFEH 1T & G, BREHR, 7V —T 7 —
7 IRERRERAT) T T A, 20155 S L TV E
$o

X @KSSC_astrobio
ElEaE
Ot

%ﬂg -'j- 7 _l \\\47]' jJ I./ ) :J“ (KS BC) Keio Summer Bio College

BIERADO—BEERDAELED N4 F T 70y -0tz
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il EDOFEBREBREZITE T 2001FEPSHELTVET,
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iRZE

hSEEEF

TROBBEEMA T —>a v [2O2H1IE, vy —M2FOFEIA T 5
V=M T20074E KD #E LTV A @A o7ay =7 T3, — A— AN
FRMICHBORERL TV E—A V7R EBL TV S L, 2L ZIREAD Do
THRFEICN B EZHIBEL A GEH ZEMLTVE T, BigE LTUT
D3IODHEDHY F T,
Q AN BRI HHKTD

AA - AR BN - AV - 5O LB RHEBO TR AN, HO L %I
B3 % 4 2 O TR 1,600, S SHICEFE S 7Ly PBDZA 2T E T,
FHIZA Y 7 HBMEHRIR L OB T RWRMHBRSZTTwE T,
O EULLLER

HROZECOY [ 05 FZHHEE RS ] TlE, PARBAGE. AV FIV AL A%,
L AEHEREIC OV T, ZMBADPRICFEZTGoTVET, Fo, BEOLRPHH .
NBARORSE Y — 2265 2 L b A TOE T, TR P
O HELWShBES 5 R IERRERAL

DVADRBHEHHE 2 ATy TS TEEE] 213 Lo, MU XD 25 9
ZLRD Bz irbbun, NEEZONLERHY 3, F72, ok

BRIl &4t
#iz

FHDII L TFARFHCAI2 T4 L ML TVET, SOLHRIEH p | AKIYAMA, Miki

rofessor

ZHELT, BE - RPLORRT Ry TOREBEBELTWET,

BRAIRO—LIR—FFRTOITIH

TR @ OB B 2 IR B = A ¥ v 7k D BRI s
SRR - Seu i 2 PR 7 1k oM &AL 2 C A HERIT, 2012484 1 (2 BdR
SNMIBAER T A — MIFZETT,

TR - 7B F 11,0024 DR F LTI 2B T, 94 7 A5 4 v,
SOOI ERZ IO & § HIRE VBB ER# L . A2 Ko
—2&3%., 7/ 2 (SNPs) 55 OREFEI AT P 0 FERET % flkfoe
FNZIDUE L RBRERE (R D) L A5A, 7 L A b, GRAIBEREAR
ToOPRi% bk /257 =<l 7r Y =7 D T»
S

¥R FRa—LfEHTE. TABO 2 7 8l TH 5 CE/MSHT X 5l & LC/MSEIC bk B R kﬁim E
X % % ML A D TR 2O MR IAT > TV E T, #ig WA AR
TAKEBAYASHI, Toru HARADA, Sei 1IDA, Miho
Professor Assistant Professor Assistant Professor

i U4 - @ Maturitas 155:54-62. (2022) @ ] Epidemiol. 32;180-187. (2022) @ Cancer Epidemiol Biomarkers Prev. 31(1):269-279. (2022)
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