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Stiffness Index:
S.L = Subject height / PPT




UK Biobank

eObiettivo e Disegno: Studio prospettico di coorte su larghissima scala, nel Regno Unito, volto a
identificare i determinanti genetici, ambientali e biologici delle patologie complesse tipiche
dell'invecchiamento.

eCoorte e Potenza Statistica: Oltre 500.000 partecipanti (40—69 anni al baseline) arruolati dal 2006
al 2010 - elevata potenza statistica necessaria per rilevare associazioni modeste (Odds Ratio 1.3—
1.5) e complesse interazioni gene-ambiente (migliaia di casi incidenti)

eFenotipizzazione e Biobanca: Fenotipizzazione baseline e longitudinale: dati socio-demografici,
parametri fisici, imaging multimodale avanzato (MRI, DEXA) e una vasta collezione automatizzata di
campioni biologici (sangue, urina, saliva)=> genomica/proteomica plasmatica/metabolomica

eDati prospettici: Follow-up 2006/2010 - oggi

biobank



Disegno dello studio

white blood cells

activation
Whole plasma proteomics
XGBoost - AS| predictors
|
Prospective analyses - proteins w
associated A\
with incident hypertension
r o

Summary data-based Mendellan | !

Randomizaton - gene expression !

In the blood or plasma B

concentration causalily affecting

ASI or BP W
. ¢ N

eQTLGen consortium



Popolazione

—
— AJE
m— Sex
—> Smoking status
)y BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
HDL (mmaol/L)

LDL (mmol/L)

Townsend deprivation

index

Days of moderate ph.

activity/week
- AS| (m/s)

Diabetes

sl Alcohol intake
frequency

Overall (n=9,532)

56.15 (8.14)

F: 56.3% M: 43.7%

N: 56,1% Fo: 34.1% C: 9.6%
26.72 (4.34)

136.23 (18.24)

§1.51 (10.00)

1.50 (0.38)

3.66 (0.84)

-1.47 (2.80)

0-2: 33.6% 3-4: 24.6% 5-T: 41.9%

9.22 (3.03)
2.3%

D: 21.1% 3-4/week: 25% 1-2/week: 26.2%
1-3/month: 11.3% 5p: 10.2% Newver: 6.1%

Population characteristics

Mon-hypertensive (BP<140/90 mmHg)
(n=5,620)

54.54 (8.15)

F: 60.8% M: 39.2%

N: 57.1% Fo: 32.3% C: 10.7%
26.05 (4.09)

124.32 (9.80)

76.19 (6.95)

1.51(0.39)

3.7 (0.82)

-1.43 (2.81)

0-2: 34.3% 3-4: 24.6% 5-7: 41.1%

£.86 (2.80)
2.1%

D 19.8% 3-4/week: 25.1% 1-2/week: 27.1%
1-3/month: 11.9% 5p: 10.1% Never: 6.1%

Hypertensive (BP=140/90)(n=3,912)

58.45 (7.55)

F: 49.8% M: 50.2%

N: 54.7% Fo: 36.9% C: 8.4%
27.68 (4.52)

153.33 (13.27)

89.15 (8.68)

1.49 (0.38)

3.78 (0.83)

-1.53 (2.78)

0-2: 324% 3-4: 24.6% 5-7: 43.0%

9.74 (3.26)
2.6%

D:23.19% 3-4/week: 24.5% 1-2/week: 25% 1-
J/month: 10.5% 5p: 10.4% Never: 5.2%

<0.001

<0.001

<0001

<0.001

<0.001

<0.001

<0.001

<0.001

0.084

0.116

<0.001

0.096

0.001



Abbinamento normotesi ed ipertesi

ﬂ Matched population characteristics
o
Overall (n=6,736) Propensity matched non-hypertensive Propensity matched hypertensive
ﬁ ° (BP<140/90 mmHg)(n=3,368) (BP=140/90)(n=3,368) p
w Age 57.71(7.49) 57.68 (7.30) 5763 (7.62) 0388
o "w Sex F: 52.6% M: 47.4% F: 52.3% M: 47.7% F: 52.9% M: 47.1% 0.608
[ ]
'H‘ w Smoking status N: 55,7% Fo: 35.3% C: 9% N: 56.1% Fo: 34.5% C: 9.4% N: 55.2% Fo: 36.2% C: 8.7% 0.289
[ ]
[ ]
lw o w BMI (kg/m2) 27.12 (4.14) 27.11 (4.15) 27.13 (4.13) 0738
T SBP (mmHg) 139.44 (17.45) 126.02 (9.07) 152.87 (12.90) <0.001
DEP (mmHg) §2.96 (9.86) 76.83 (6.74) 89.08 (8.61) <0.001
Propensity score HDL (mmal/L) 1.49 (0.38) 1.47 (0.38) 1.51 (0.39) 0.003
LOL (mmal/L) 3.72 (0.84) 3.65 (0.83) 3.80 (0.84) <0.001
Propensity score 2 -
<4+ »
ﬂ Townsend deprivation _y cc > 779 -157 (2.76) -1.55 (2.77) 0.790
index
Propensity score 2
< R Days of moderate ph. 4 5. 33 30; 3.4, 24.3% 5.7: 42.4% 0-2: 33.9% 3-4: 24.4% 5-7: 41.7% 0-2: 32.6% 3-4: 24.2% 5-T: 43.1% 0475
“« > activity/week
Propensity score i =P 15l (/) 9.45 (3.08) 9.29 (2.87) 9.62 (3.28) 0.001
Diabetes 2.4% 28% 2% 0,046
Propensity score -4
< > w Aleohol intake D: 22.4% 3-4/week 25.1% 1-2/week  D: 22.3% 3-4/week: 24.9% 1-2/week: D:22.5% 3-4/week: 25.2% 1-2/week:
25.7% 1-3/month: 10.8% Sp: 10.3% N:  26.1% 1-3/month: 10.9% Sp: 103% N:  25.3% 1-3/month: 10.7% Sp: 10.2% N: 0,851
. ° frequency 5 8% 5.4% b.1%
Propensity score T : : -

=Do=90 go so =§o



L'attivazione dei globuli bianchi e coinvolta nella rigidita arteriosa

Whole plasma proteomics
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26 proteine plasmatiche sono predittrici di rigidita arteriosa

SPINKG e T

sex

'\
0

CXCL17
CDHR2
HTNgroup
BCAN
Ingenuity aore

Pathway PRCP
Analysis

ASI- associated \.!)
proteins '

/. white blood cells TNFRSF13C

. activation
D562

- i TCL1A
Whole plasma proteomics

THR

HEG]
PON3

ERBB2
SPON2
FTP4AZ
ACPS
GPD1
ITGAS

GUSE
MGBG
55CAD

CDCP1

;,;;T*tttt*fT*TT*"7$Ti:tx

OPTC

0.8 0.6 0.4 0.2 0.0 0.2 o4 0.6
SHAP value (impact on model output)

Feature value




Tra i predittori di rigidita arteriosa, 11 proteine sono associate all’incidenza di

ipertensione

Whole plasma proteomics
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Prospective analyses - proteins
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with incident hypertension
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GDF15
CDCP1
CXCL17
GPD1
PRCP
GUSB
SPON2
HEG1
CDHR2
SPINKG
ERBB2
ITGAS
ACPS5
TNFRSF13C
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ITGB6
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HR =125 p=0.001
HR =12, p<0.001
HR =1.14, p=0.001
HR = 1.09, p=0.026
HR =1.07, p=0.044
HR = 1.07, p=0.056
HR = 1.07, p=0.045
HR = 1.07, p=0.080
HR = 1.06, p=0.145
HR = 1.04, p=0.226
HR = 1.04, p=0.228
HR = 1.03, p=0.333
HR = 1.03, p=0.333
HR = 1.03, p=0.357
HR = 1.02, p=0.565
HR = 1, p=0.873
HR = 0.97, p=0.333
HR = 0.97, p=0.333
HR = 0.97, p=0.333
HR = 0.97, p=0.333
HR = 0.95, p=0.226
HR = 0.93, p=0.029
HR = 0.91, p=0.003
HR = 0.89, p<0.001
HR = 0.87, p=0.001
HR = 0.86, p=0.001

0.8 1.0
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L'espressione ematica di GDF15 é potenzialmente causalmente associata ad una riduzione della

rigidita arteriosa
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TNR ® B =0.05, adj. p=0.209
MLN —— B = 0.01, ad). p=0.852
TCL1A @ B =0, adj. p=0.953
ACP5 '—.—' B =0, adj. p=0.953
SPON2 '—.—' B =0, adj. p=0.998
GDF15 — B =0, adj. p=0.953
CDCP1 L B=0, ad) p=0953
SPINK6 —@— B =-0.01, adj p=0.852
GUSB L B =-0.01, adj. p=0.953
DSG2 L B =-0.01, adj. p=0.953
PRCP @ B =-0.02, ad]. p=0.694
BCAN @ . B =-0.08, adj p=0.209
-0.1 OiO 0.1
B
ASI - eQTL, eQTLGen - UK Biobank
ERBB2 : : L g B = 0.08, adj. p=0.929
SPON2 — B =0.01, adj. p=0.941
TCL1A —— B =0, adj. p=0.941
ACP5 @ B=0, ad). p=0.941
ITGAS L B =0, adj p=0999
CDCP1 — B =0, adj p=0941
PTP4A3 — B=-0.01, adj p=0.932
PRCP — B =-001, ad) p=0932
HEG1 . B=-002, adj p=0.929
GUSB ——— B =-0.02, ad). p=0.929
CDHR?2 L B =-0.02, ad) p=0.941
TNERSF13C —— B =-0.06, acj p=0.373
GDF15 —— B =-0.07, acj. p=0.013
DoGZ o . B =007, ad) p=0.920
-0.2 -0.1 O.IU 0.1 0.2




GDF15 inibisce I'attivazione dei globuli bianchi in condizioni infiammatorie

1P ) (oMCSF
TNF-a ' : Angll
TGF-B |..._ L p53
............... y e ,.....-""...



Conclusione

 GDF15 potrebbe limitare la rigidita arteriosa durante
I'inflammazione, inibendo il reclutamento dei granulociti
neutrofili e dei monociti, interferendo con il signaling delle
chemochine e |'attivazione delle integrine.

 Aumentare |'effetto di GDF15 sulle arterie potrebbe ridurre |la
rigidita arteriosa nell’ ipertensione.

e Studi meccanicistici sono necessari per confermare questo
effetto favorevole sulle arterie.



Prossimi esperimenti — Giugno 2026: wire myography

d

Topi normotesi Topi ipertesi

GDF15

300+

200+
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o

o
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Funzione endoteliale

Constriction [% of KCI]

o
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Phenylephrine dose [logM]
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