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Figure 1. Female predisposition to diastolic dysfunction in HFpEF
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Figure 2. Molecular and pathway analysis of sex differences in HFpEF.
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Figure 3. Diastolic function associated with mtDNA and female mice exhibited reduced mtDNA and
mitochondrial function
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Figure 4. Genetic dissection of sex differences in mice

~log1o(adjusted p-value)

—logio(adjusted p-value)

A

100 strains of male and female mice
(HF/HS-HMDP, age in weeks)

10w 12w 14w 16w

8w
¥ L | ¥
HF/HS diet for 8 weeks
IR S S

Body composition
mtDNA content
Transcriptomics

Body composition

80

60

40

20

All genes
Female Male ey,
KdmB5d Eif7c’2.u
. [Pbdc1)
:

log,(fold-change)

Mitochondrial genes

10.0

Female mmetl) -, Male

logs(fold-change)

B

HW/BW

TGF beta receptor binding

Steroid hormone biosynthesis

Enrichment of genes higher in M

Heart weight distribution

BXD34TTy)
BX032TVI
BXD4S,
BX02
8

SRXBEIRR O
B0

Cytochrome P450
Linoleic acid metabolism
EGF-like domain
Immunoglobulin C1-set

Antiviral defense

HDL

Inflammatory response
Differentiation

Lipid metabolism

-10 -5 0 5 10
Enrichment of genes higher in F

Interferon-inducible GTPase

Complement and coagulation cascades

()

D
1

mtDNA content (x10%)
N

*kkk

I
Male Female

S o, B Lo
onadectom!

8 61 = Testosteroney & _*

X * *

€ : .

g 4. j

=

[

8

< 2]

Z

"D" 0

£ Chow HFD

o E ggigdedom

e = Estrogen Voo xx

x * *

=4 .

= .

2 34

8 o

o 21 [~

<

Z 11

2 0

E Chow HFD



Figure 5. Identification of Acsl6 as a sex-specific cis-regulator of diastolic dysfunction

A Human heart failure B C D
Differential expressed
HF/HS HMDP
Sex difference = 197 / 8 e £ 1.5 %
g' *kk _g 1.5 Kkkk 1S}
3993 8 10 . % . *kkk j\(“ 1 0 _;_ .
[ i . < . 1= .
78 63 E N . * <Z( 10- . * 5 O i
Acslé = Aea 04 A5l = £ "
J:C%sn ¢ ) % 5- ':.#. "-.- > E o © 05- ’
HF/HS HMDP ~ AGEE “two-hit’ HFpEF 8 | EmE === 05 ™ %
oy o, 0
Mitochondrial genes r,‘,crkz Differential expressed < " o 8 g 0.0
Sex difference  Abat Sex difference “Male Feral <0.0 ! ! "~ Sham GDX
ale remaie Male Female
265 300
Ao F G H Mitral inflow A to E velocity ratio (day 0)
8 ; <r :
E : = rs26974045 o 15269740457 Mitral inflow E to A velocity ratio (day 7)
% *% 2 S HDL
& #o
2 t _:é: o % L ‘:‘ Mitral inflow A to E velocity ratio (day 7)
: © o o : Mitral inflow E to A velocity ratio (day 0)
o - < . B PW at end systole (day 21) |
2 b : IVS at end systole (day 7) 0.2
W 6o A ce '
Genotype Genotype Total cholesterol
| J Unesterified cholesterol 0.0
=5 Male 80+ *okkk Mitochondrial copy number (heart) 0.2
Chromosome £1000; e ey T Body weight (day 21) '
3] + * _kkxk .
g 800+ % _g 601 o . [E IVS at end systole (day 21) | *
2 600 r 240! . PW thickening (day 21) |\ ®
€ 400 . — ﬁ < [ IVS to PW ratio at end systole (day 7) | *
%’) 200 * | i 201 ’—X—‘ IVS at end diastole (day 7) | *
% 0 ! . 0 ! ! Mitral inflow E to A velocity ratio (day 14) b=
A KK/HIJ AJ KK/HIJ



Figure 6. Acsl6 is a key regulator of diastolic dysfunction
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Summary

* The genetic control of HFpEF traits was examined using inbred mouse strains from the Hybrid
Mouse Diversity Panel (HMDP) subjected to either a two-hit model, isoproterenol infusion, or an
obesifying diet. Diastolic dysfunction and other HFpEF traits exhibited high heritability.

* Females were significantly more susceptible to diastolic dysfunction than males and tended to have
reduced fatty acid oxidation and mitochondrial function as compared to males.

*  Mitochondrial DNA levels were regulated by gonadal hormones and were inversely correlated with
diastolic dysfunction.

* Integrative genetic analyses of the heart transcriptome identified Acs/6 is a sex-specific cis-regulator
of diastolic dysfunction.



