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I'he Human Phenotype Project (HPP) is a large-scale deep-phenotype
prospective cohort. 1o date, approximately 28,000 participants have

™ Check for updates enrolled, with more than 13,000 completing their initial visit. The projectis

aimed atidentifying novel molecular signatures with

iagnostic, prognostic

and therapeutic value, and at developing artificial intelligence (Al)-based
predictive models for disease onset and progression. The HPPincludes

profiling ing medical history,

festyle and nutrition,

P ics, blood tests, contis glucose and sleep monitoring,
imaging and multi-omics data, including genetics, transcriptomics,
microbiome (gut, vaginal and oral), metabolomics and immune profiling.
Analysis of these data highlights the variation of phenotypes with age and
ethnicity and unravels molecular signatures of disease by comparison with
matched healthy controls. Leveraging extensive dietary and lifestyle data,

weidentify assoc

ions between lifestyle factors and health outcomes.

Finally, we present amulti-modal foundation Al model, trained using
self-supervised learning on diet and continuous-glucose-monitoring
data, that outperforms existing methods in predicting disease onset.

This fr cant dedto other

andactas

aper

digital twin. 'y, we present a deeply phenotyped

cohort that serves as a platform for advancing biomarker discovery,
enabling the development of multi-modal Al models and personalized
medicineapproaches.

Inthe landscape of modern medicine, the torial nature of although
»mplex di goe ,in most cases, resul partici
cross-sectional snapshotsof health conditions.Itiscrucialto develop pants, can achieve a more detalled view of biological and molecular
farge-scale ective o healthout- ~ dynamics across nmlnplvhluluﬂlulM.l(n.vnh.\n(lnuuur.|mlm 0
.Thesel. identify P . This method
essential resources™, providing dynamic insights into how geny isespecially va complex diseasesor subtleheaith
environmental and ifestyle factors”Ineract to nfluence healthout:  variations, norwmmmuwunnmsmm-esunonenemerge from
comes, disease risk and progression. naller, deey
Creating alarge-scale longitudinal cohort with sufficient pheno- Here we introduce the HPP, an in-depth, international, dynaic.
typic depth is inherently challenging: strategic decisionsare crucial  prospect aiming o decply charac

to navigate the trade-offs imposed by limited research resources®,
Although data gathered in electronic health records (EHRs) can pro-
vide valuable clinical insights at scale, they often lack the granularity

expanding to other regions In the world, including the United Arab
Emirates (UAE) and Japan. By merging diverse data collection with

toexplore the variations in disease susceptibility, clinical phenotypes
and aging patterns, ultimately tothe of

whereas

data, provided the most accurate predictions for ethnicit

precision medicine.

Results
The HPP cohort
Established in 2018, The HPP originally aimed to recruit 10,000 indi-
viduals and was thus named the 10K cohort. The characteristics of
andthe Inclusionand criteria have been

described previously”. Since the study’s launch, 27.916 participants
have signed up; as of December 2024, 13,072 in Israel had completed
their first visit. Selected cha istics of pa ¥
InExtended Data Table 1.

The data-collection process of the HPP cohort is presented in
Fig. 1a. Volunteers enroll themselves on the trial website (https
www.project10k.org.il/en), on which they are shown consent mod-
ules and given a screening survey. After giving consent, participants
receive baseline health surveys andare invited to the research center
for a detailed health evaluation (Supplementary Table 1), which
includes anthropometric measurements, imaging studies, fundos
copy, cardiovascular function assessments, grip-strength measure-

> data alone had random predictive power. In addition,
wheren)pnn(lp:lhumponumJnalnn(l‘(A)Jnulvslsm\ealvﬂ(le:l
paration in the g data ethnic groups, no
para asobserved in microbiome 1g.1d), inline

d i ctorshave

agreater impact on microbiome composition than does genetics™. By
contrast, we revealed differences across various clinical parameters
between the Ashkenazi ethnic group, the largest in our cohort, and
other ethnic groups, when participants were matched by sex, age and
body mass index (BMI) (n=2.526) (Fig. leand Supplementary Table 4).
These include eating habits, lifestyle behaviors, blood test results and
vital signs. Although some of these differences can be attributed to
different cultural b:kk).,luuud) others might reflect physiological

findi e gener
.lllmbk TthPPlaulpamlmggluballv|hg 1b),sothe ethnic diversity
of the cohort will increase, enabling further research into the ethnic
variation of multi-omics data and clinical phenotypes.

Clinical and multi-omic variations with age
medical f cal

ment and voice recording. Following this visit, partict provide
astool sample through an at-home collection kit and are equipped
with sensors for continuous health monitoring, Including a home
sleep-apnea test device for three nights and a continuous glucose
monitoring (CGM) device for 2 weeks. During this period, partici-

measures, they are often based on data that are outdated or derived

lrumkwlndl\,muah . Moreover, because many 0'("(’"]&'.\)“’(")1"()
P sofar were not

healthy people, reference nluulu I.ILHHL, ;\ualwln).llu distribu

pants log their diet, exercise and medication intake ina d
app. Complete blood count tests are conducted, and blood samples
are preserved for future research. Extensive multi-omics profiling is
genetics, transcriptomics,
metabolomics and profiling of the gut, oral and vaginal if applicable)
microblomes, and Immune-system analysis (Extended Data Table 2).
Future plans include incorporating additional tests such as wearable
devices (for example, Fitbit or Samsung Watch), hormone assays
and an expanded multi-omics dataset encompassing single-cell RNA
sequencing (scRNA-seq), whole-genome sequencing and a broader
metabolomics portfolio.

tion of

t.s(.ll)hsl\unorm.\l.nlulud(uspuIllrnllmn.}l\Imuthn\lln_)u«has
age and sex. Examples include the establishment of reference values
huumnu-m, . sleep measures” and the fundus microvasculature™

setforthe humangut microblome. identifying hundredsof previously
unknown species™. These studies provide a helpful resource for future
research using these datatypes.

One example is the establishment of reference values for
sleep-derived measures and sleep biomarkers, collected from
6202346 minutes of monitoring during 16.923 nights in 6.410 ind

A25year lanned, with viduals. W dthe with
naires and bi-annual visits at the research center. The HFP integrates . age and obtained age ;,(‘mh'rn’luremeplnh for peripheral apnea
Inc hypopnea index (pAHI) (Fig. 2a). The percentage of the population in
tory testresults, providing atemporal view of health, luuhrvmh.lm’ud our cohort with moderate to severe obstructive sleep apnea (OSA)™
by esystem”, ignofthis  variesfrom 6.6%to 36.4%, depending onage and sex. Another example
study provide isthep fasting glucose (FG) levels with age. a key diag
menopausal transitionand aging over time. Itallows for the collection  nostic betes®, whichinc
of prospective exposure data before disease onset, reducingrecallbias, 10 yearsby 2.6 mgdl™ inmales and 2.5 mg i infemales (Fig. 22). This
and facilitates the examination of factors that impact disease prog approach can be app complex data sets that lack estab

sionand treatment efficacy. Sofar, 5,800 participants ha
the followupat the secondyear, 356 have withdrawnand 10 have died

Ethnic ics d.

ic bacl al
for. " f i However, many
ethnicgroup: by p vational
cohortsand clinicaltrials® inachieving repy

such profiles.

Deep clinical and molecular phenotyping of participants in the
cohort could alsorechallenge traditional diagnostic approaches. For
example, ina pre dy”, CGM cap! day-to-day
FGvariability. Forty percent of individuals with FGlevels in the normal
range at study initiation had FG in the prediabetic range in sequen:
tial days, highlighting the deeper insights offered by continuous

tion. The HPP includes deep phenotypic information spanning more
than Fig. 1a, the

The study of aging in the HPP has provided insights into the dis
alage. Toexplorethis,

wide geographical origins of the participants’ ancestors (Fig. 1c and

vuduukxpuu!\ll model (LightGBM, full details in ref. 23) to predict
cal age solely cardiovascular measures. The

y Table 2). Thi bl multi- uﬂllu
and across ethnicities. Wh
typesexhibit minimal variati ity, othy ignificant
differences, which we show using a machine learning (ML) algorithm
(LightGBM", see Methods) to predict ethnicity from different data

model shows that individuals with a predicted cardiovascular age
higher than their chronological age consistently exhibit worse clinical
metrics. For example, when comparing individuals in the top versus
bottom 10th percentiles of biological-age predictions, representing
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MOS BIBAIOTEKA

Konn meHi noTtpibHa HaykoBa nybnikauia, AKOI HEMa Yy BiAKPUTOMY AOCTYMi, A TUMOBO 3BEPTAOCH
B Lto 6ibnioteky. Min gpyr AHApiN, Wo npautoe B YHiBepcuteTi MaacTpixTy, ckavye ¢pann.

A AIKLLO BiH MoiXaB Ha KOH}EPEHLLtO, UM 3 Le KyAucb, 4 xBopuin? Min apyr Onekcin npautoe B
HopBe3bKoMy YHIBEPCUTETI HAYKU | TEXHOOTIT Yy TPOHTenmi.




BIAKPUTTA Nel:
CTATTI AAA HAY KM,
U AAA KAP'EPH?

Non TiHcnapr - arXiv.org




NMPEMPUHTMU

Y BigKputOomy goctyni
JOCTynHi WBUAKO
be3KowWwTOoBHI ANA BCiX

He gatoTb NpaKkTUYHUX
Burig, (He BpaxoBylOTbCA
Npw 3ax1cTi ancepTaLin)

3axu1LLLAOTb aBTOPCbKUM
npioputeT npu
ONPUNIOAHEHHI pa3om 3
BIAKPUTUMU AQAHNMU
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BMcoOKa AKicTb KOHTeHTY arXiv.org: Carneiro, C.FD.,
Queiroz, V.G.S., Moulin, T.C. et'al. Comparing quality of
reporting between preprints and peer-reviewed articles
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BIAKPUTTAHA Ne2:
PIBHICTb M
BAACHICTb?

OnekcaHgpa Enbakan - Sci-Hub



BIAKPUTI (TIHbOBI) BIBAIOTEKM HAYKOBMUX MPALLb

Y 2011 p. by cTBOpEHUI
Sci-Hub, wo Hapae
Bi/IbHMI AOCTYN A0
HAYKOBWX CTaTEMN, BKAKOYHO
3 TUMMW, 3a AKi bepyTb
nnaTy BUAABHULTBA.

Lo ue: bopoTbba 3
LMPPOBOO HEPIBHICTIO,
bopoTbba 3a BiAKpUTY
HayKy, Y1 NPOCTO
nipaTcTBo”?

bibnioTeKa

https://sci-hub.pub

(Sci-Hub)

https://annas-archive.org/

(Anna's Archive)

https://librarygenesis.site/

(Library Genesis [Libgen])
https://z-lib.id/ (Z-Library

[z-lib, b-ok.org, bookfi])

https://unpaywall.org/

(Unpaywall database)

https://search.library.wisc.e

du/database/UWI146808

OcobnunsocTi

Barato a3epkan, 400 tuc

3anuTiB Ha AEHb

O6'eaHye H6araTo KoneKL,i
(Sci-Hub, Libgen, Zlib,...)

Barato KHuUr, 6araTo
HenoTpibHOro, peknama

BBayKaBcA KUTANCbKUM, ase
CLLA apewTyBano 2 pocisaH

NeranbHi matepiann 3 50
TUC. BUOABHULTB i CanTiB

Duxiu 3 HayKoBUMU
npauamm Kutawo (KHP)

Konekuin
88 MAnH. cTaTel

54 mnH. KHur
22 MNH. cTaTen

960 mnH. cTaten,
KHWUT, HaCTaHOB. ..

13 MAH. KHUT
85 MnH. cTaTe

54 mnH. cTaTte# i
NPenpPuHTIB

2 MJH. KHUT i
YpHanis
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BIAKPUTTAH Ne3:
HAYKOBA POBOTA,
UM HAYKA?

[eoprin NepenbmaH - rpoMagAHCbKa
HayKa




NMEPEXIA AO BIAKPUTOI HAYKMU

[onoBHI daKTopU:

: [0ON10BHI aKTOpPMU:
* HaykoBuam noTpibHa aKTyanbHa

iHbopmauia + nogonaHHA umMdpoBoi e S-koaniuifa, MnaH S:

HepiBHOCTI + rPOMafAHCbKa HayKa no3a https://www.coalition-s.org/
mexkamm yctaHos (. Mepenbmad, MAH) | -

* €BpOKOMiIcif: hitps://open-research-
europe.ec.europa.eu/for-authors/
(HactaHoBa »ypHany “Open Research
Europe”, ae matotb nybnikyBaTmch
pe3ynbTatTh nNpoekTis Horizon Europe)

* HapaBayam rpaHTiB He NOTPiOHO
diHaHCYBaHHA NOAIOHMX i NOBTOPHUX
AOCNiAX¥eHb, ane BaXKMBI NOPIBHAHHA |
nepesipKa pe3ynbraTiB

* BUAaBHULTBA BXe HE MOXKYTb 3apobnaTu
Ha mignucui/Kynieni (Ha yMTayax), TOXK He e CycninbctBo (Hanpuknaa, XapTia BiaKpUTUX
6opIOTbCA NPOTU BiIAKPUTTA TEKCTIB AaHux): https://opendatacharter.org/

1n
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BIAKPUTTHA Neo4:

AAA BCIX 1 AAPOM,
UM HI AAA KOIO?

lnna Cyukesep - ChatGPT




BEAUKI MOBHI MOAEAI

CTaloTb BCe Kpalle
Po3ymitoTb 3B'A3HY MOBY
PO3yMitloTb KOHTEKCT

BanOBYI-OTb BeCb TEKCT, 4d
He 1nLlle N\eTa,EI,aHi

BOynoBaHi y noLyk

B)ke € cneuianizosaHi LI
cepBicn ANA HAYKOBOI
poboTu
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LLI-iHCTpYyMeHT ana Hayku

https://notebooklm.google/
(Google NotebooklLM)

https://www.paperpal.com
(Paperpal Generative Al)

https://www.jenni.ai/
(Jenni Al Research Assistant)

https://www.thesisai.io/
(ThesisAl Academic Writing)

https://www.avidnote.com/
(Avidnote Al for Research)

https://scispace.com/

(SciSpace Al Research Agent)

OcobnusocrTi

O6pobse 3aBaHTaXKeHi TEKCTU, POPMYE
3aroTOBKM HayKoBMX POBIT i Npe3eHTauin

B6yaosyetbea B Word i Google Docs,
cam pobuTb CTPYKTYPY, OrNAL, LUTYBAHHA

CanT reHepye CTPYKTYpPY, OrNAa4, UUTATH,
A0MNOMAra€ po3ymiTu i LWyKaTu naariat

34aTeH 3reHepyBaTH MOBHUIN TEKCT
HayKkoBsoi npaui Big 8 Ao 80 cTopiHOK

Hanwmpwmnm Habip ¢yHKuin LI ans
HAyKOBLLiB BK/HOYHO 3 aHaNi30M AaHMUX

OrnAag, NOLWYK, aHani3 HAyKoBUX PobIT i
AaHUX, reHepauia i NoONINWEeHHA TEKCTY


https://notebooklm.google/
https://www.paperpal.com/
https://www.jenni.ai/
https://www.jenni.ai/
https://www.jenni.ai/
https://www.jenni.ai/
https://www.thesisai.io/
https://www.avidnote.com/
https://scispace.com/

LLLO BYAE,
WO POBHNTH?

TyT mano 6 6yt Bawe ¢oTo




YMOBMU 3A AKUMU TPEBA BUOKHUTMU

* ObmeXKeHHA Ha OH-NalH AOCTYN A0 HOBUX HAayKOBUX NybniKauil (3
ypaxyBaHHAM NPEnPUHTIB) CKacoBaHi

e MeTaaaHi BCix BigKpUTUX NybniKaLin AOCTYNHI Y MiXXHapPOAHUX NOLWYKOBUX
cucTemax

e ABTOMATM4YHMM NOLWYK NybaiKauin npautoe Ha PiBHI mpii

e Jltogen, AKi He BMitOTb BCiM LIMM KOPUCTYBATMUCb, B HayLi Ta iHXKeHepil He
3aAnwmnnoch (yci Ha neHcii)

HaBillo HayKOBO-TEXHIYHI BibnioTeku?

15




*Bibnioteka moHacTtupn C..
KaTtepuHu Ha CuHai (IV cT.)

[0oNOBHMMUN PYHKLIAMM
aHTUYHOI | cepeaHbOBIYHOI
6ibniotek 6yn0 KonitoBaHHA,
pecTaBpaLuif i PO3MHOXEHHA
KHUT Y CKPUNTOPIAX.

[licnAa po3noBCOAXKEHHA
APYKY CKPUNTOPIT 3HUKAW.

Ane 6ibnioTekn, 3aBAAKU
CMCTEeMi TUMYACOBOrO

KOPUCTYBAHHA KHUTAaMU, CTa/In

e aKTyanbHIWNMMU.
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NMPOMNO3MLII LLOAO TPAHCOOPMALII

1. OpieHTauisa Ha aBTOpa i BUAABLS, a HE YMTaYa:
* MOC/YrX 3 NpocyBaHHsA/peKnamu 3okpema ans LI
2. HapaHHA B KOPUCTYBAHHA NAATHUX iIHCTPYMEHTIB:

LI iHcTpymeHTiB HayKoBoi poboTu (3 chanay 11)
* KOMEPLUIMHUX NPOrpamMHUX NPOAYKTIB ANA HAYKOBLIB
* TMMYACOBUX NiUEH3IN Ta NiANNCOK
* MoOXe obnagHaHHA i npunagis?
3. CoujanbHi Ta iHpopmaLinHi nocnyru:
* 36ip Ha HaAaHHA iHbOpPMaLii NPO AOCTYMNHI N03a
IHTEPHETOM AO0CNiIAHNLUbLKI iIHOPACTPYKTYPU
* AOMNOMOray BUKOPUCTAHHI peno3uTapiiB BiAKPpUTUX
AaHUX, apXiBiB NPENPUHTIB TOLLO.




HAYKOBO-TEXHIUHI
BIBAIOTEKM
SMIHATbCAHA ABO
3HUKHYTb

AAKYO! _

Bagmm TynbuYmMHCbKUI

IHCTUTYT KibepHeTnKM imeHi B.M. MywKoBa
HAH YKkpaiHu

dep145@gmail.com
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