of Health
at Charite

Clonal Hematopoiesis Shapes Alzheimer’s Disease Trajectory BIH s

Evidence for cognitive resilience and reduced neurodegeneration in the DELCODE cohort

Nicoleta Carmen Cosma':2, Klara Kopp#4, Patricia Silva4, Raphael Hablesreiter4, Hannah Andrea Leptin4, DELCODE- '
Study Group, Oliver Peters':3, Julian Hellmann-Regen?':3, Frederik Damm? ( CHARITE

1 Charité - Universitatsmedizin Berlin, corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Department of Psychiatry and Neurosciences, Berlin, Germany

2 Berlin Institute of Health at Charité - Universitatsmedizin Berlin, BIH Biomedical Innovation Academy, BIH Charité Clinician Scientist Program, Berlin, Germany

3 German Center for Neurodegenerative Diseases (DZNE) within the Helmholtz Association, Berlin, Germany

4 Charité - Universitatsmedizin Berlin, corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Department of Hematology, Oncology, and Cancer Immunology, Berlin, Germany

4 )
Background and Objectives Methods
A.
Clonal hematopoiesis of indeterminate potential (CHIP) is characterized by 4 — ABdepo;itiond |
o e g o . . . . . —— Tau- iat I
the acquisition of somatic mutations in hematopoietic stem cells that B o nen CH + CH -
confer clonal expansion in otherwise healthy individuals and are associated —— Memory
with myeloid malighancies (1). Unexpectedly, CHIP has been associated — Clinical function |
with a reduced risk of Alzheimer's disease (AD) (2,3). However, the Error-corrected Targeted Sequencing
mechanisms underlying this apparent protective effect remain largely C. o8
unknown, as the influence of CHIP on longitudinal cognitive trajectories HC =233 Unique Molecule Identiies Variant dentification
and neurodegenerative progression has not been systematically 080 [E)|NA%H s —
investigated in a deeply phenotyped prospective cohort. Here, we ___—— i — scD=432 —» oun o - -
. . . ognitively norma ' ' ementia — CEBPA Pfgﬂfzﬁg e
examined the prevalence, molecular landscape, clinical relevance, and B'Base“ne - T R .0, sl S X
biomarker correlates of CHIP in AD within the prospective German Center | Loz 3 e 5 e T Vo = 10 a5 s ;;ngmpm HAAHAMEAEN
for Neurodegenerative Diseases (DZNE) Longitudinal Cognitive Impairment | "1 s g — e
. . . . .« e n n [ | o i T Mtation De th_ 56 reads 0 i
and Dementia (DELCODE) cohort (4). DELCODE is enriched for individuals Cognitive Asuossiment e e e e ..o e Bt e et et 20
. . . P . . o o eurodegenerative ° “ onsensus making '
with subjective cognitive decline (SCD) recruited from memory clinics, matkers Infammatory & . ! 4
. . . . o o . markers ¢ Year
representmg_ a pOPUlatlon at mcreas_ed I’.lSk of pre.d.]mcal AD’ and prOV]deS Fig. 1. Study overview. A. Alzheimer's disease continuum illustrating stage-specific biomarker dynamics. B. The DELCODE cohort comprises cognitively healthy controls (HC), participants with
comprehenswe biomarker and longltudmal cogmtwe data with up to 8 subjective cognitive decline (SCD), mild cognitive impairment (MCl), and Alzheimer's disease dementia (ADD). C. Clonal hematopoiesis (CHIP) is assessed across all groups using a well-established
- . error-corrected targeted sequencing pipeline established in our laboratory (5), and its associations with longitudinal cognitive decline and Alzheimer’s disease biomarkers are investigated.
years of follow-up X d d l blished lab d h longitudinal decline and Alzh d biomark d )
N\ 4 N\ ( R A
Results Results Conclusions
A. B
o ] : 0 " . A. C 0.46 013 0.96 . 0.011 E. 2w _ Clonal hematOPOieSiS (CH)
25% Prevalence: 43.3 % CH positive (415/958 ) Study Group HC SCD MCI ADD . — — — — 0.027 05 0.22 0.86 . . ’
30%- Bl e - - | ] L particularly DNMT3A mutations,
) B sco 426) . . .
_20% VAF e Bl voose ) is associated with attenuated
£ 2% A0 (119) cognitive decline and reduced
9 15% 20% A — = :
: . 29659 E ™ gn AD-related neurodegeneration.
S 0%y B 50 o ° 2 S g Gene-specific and clonal burden-
& B - o @ o 2 3 dependent effects, together
o/ J = .
& I % = — B __ 2 with lower CSF markers of
| IR s s cm e e 0% ‘ | 8 . () i - microglial activation and tau
T c A~ Q 2 - + l pathology in CH*™ individuals
TS QR R S YOV OD NN NV O OO DN &N AN a . . ’
S SR N § O O S I R S T E STT S § ¥ g ¢ < He sch Mcl  ADD support immune modulation as a
S ¢ 099 S A N I NV ] HC SCD MCI ADD . : .
Q A N - : : potential mechanism underlying
O 0 2 4 6 8 0 2 4 6 8 0 2 = 6 8 0 2 4 6 8 Cognitive reSilience.
C. DNMT3 000 000 000 OO o] 000 00 000 [e]o] Year L . . . . .
TET? 00 o oo 1 DNMT3A+ These findings identify CH as a
ASXL1 2 B. | | D. ’ F. novel modifier of AD progression,
PPM1D . . pTau181 tTau Ratio Abeta42/40 3 linking somatic hematopoietic
ATM Ph!l((j:?rrellation T - p=0.01 -p=0.08 p=0.01 TREM2 FAPB3 Ferritin mutations to neurodegeneration
SF3B1 (2 eel) 8 » ‘2 B o S and highlighting the innate
o CHEK2 030 - '(;) . | immune system as a promising
g U2AFT v 2 - | target for biomarker
° Jak2 000 3 2 g
CNB1 015 o, % 2 z development and future
o -~ S .. o o
CBL R :Q: : . 100 % > & | immunomodulatory therapies.
SRSF2 D —
NF1 = | '
BRCC3 (ci?rﬁulg\{%ln O _ o | L References
TPS3 w/ Discover) CH (-) DNMT3A TET2 ASXL1 PPM1D 000 ' - ol 1.Jaiswal S. et a. Blood. 2020;136(14):1606-14.
E E g E é % E < é é E E § ?“E g %‘Laa'ﬁ;i%})% Fig. 4. A. Linear regression of longitudinal ADAS-Cog-13 trajectories according to CH status. B. Attenuated cognitive decline in DNMT3A- mutation carriers of Alzheimer's disease #-Bouzid 1. ecal. Nat Med. 2023 JuGZ3(7):1662-1670.
~ ‘Q & A LUL, E § D0 % % S @ o gvalue < 0.01 dementia (ADD) group. C. CSF pTau181 levels in CH* and CH™ participants across groups. D. CSF total Tau (tTau), pTau181, and AB42/40 ratio in DNMT3A mutation carriers within 3 Matatall KA et al. Cel.l tem Cell. 2025 Jun
Genes the ADD group. E. CSF AB42 levels across diagnostic groups, with higher AB42 in CH* cognitively healthy controls (HC). F. Lower CSF sTREM2, ferritin, and FABP3 levels in CH* 4. Jessen f. et al. Alzhelmers Res Ther. 2018;10(1):15.
participants with ADD. Robust linear regression models were adjusted for age and APOE genotype 2- Arends CM, et. A% Blood. 2023; 141 (7): 7677593,
Fig. 2. A. Gene-specific prevalence of clonal hematopoiesis (CHIP)-associated | - / /
somatic mutations in the DELCODE cohort. B. Gene-specific distribution of CHIP
clone size across diagnostic groups. C. Co-occurrence matrix of CHIP mutations.
J

ALZHEIMER'S () ASSOCIATION'

Contact:
Nicoleta Carmen Cosma AI[ 26
nicoleta-carmen.cosma®@charite.de .

.stiftung
ALZHEIMER’S

ASSOCIATION

www.bihealth.org | https://psychiatrie.charite.de



	Folie 1

