5’SL mutant mice show improved diastolic function following 28 weeks of a
high fat/high sucrose diet
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Background:

Obesity and chronic hypertension result in cardiac diastolic
dysfunction via mechanisms including metabolic dysfunction,
fibrosis, inflammation, and microvascular dysfunction. The
multifunctional ribonucleoprotein Larp6 (La Ribonucleoprotein 6,
Translational Regulator) binds the 5 stem loop (SL) region of type
| collagen mMRNA, thereby increasing its half-life, translation, and
deposition upon upregulation in disease states. Thus, we
hypothesized that preventing Larp6 binding to the 5'SL region of
collagen mMRNA would decrease collagen deposition and improve
cardiac dysfunction in obese, hypertensive mice.

Methods:

Animals

Male wild-type (WT) and mice (C5/7BL/6) with knock-in mutation
(MT) of the 5 SL region of collagen mRNA were fed High
Fat/High Sucrose (HFHS) diet (5.06 kcal/g, 60.01% fat, 25.0%
carbohydrate) or control diet (3.35 kcal/g; 13.4% fat, 56.7
carbohydrate) for 28 weeks starting at 8 weeks of age.

Cardiac Function

Echocardiography was performed with a Vevo 2100 small animal
ultrasound system

Immunofluorescence and Staining

Fibrosis assessed was by picrosirius red staining; capillary
density by CD31 staining; and macrophages by CDG68 staining in
sections of left ventricular free wall.

RNA Sequencing

Total mMRNA was isolated from the left ventricular free wall and
subjected to lllumina RNA sequencing followed by Ingenuity
Pathway Analysis.
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Image 1. The mechanism of Larp6. Larp6 binds to the 5’ SL of the collagen mRNA. Binding

increases the half-life, translation, and deposition of collagen mMRNA. This causes an
increase in fibrosis.

Results and Conclusions:

| ns e WT Chow = WT HFHS MT HFHS
N i e e e e —e
6004 [ 1 60— *xk  *k 15— ¥ p = 0.0793
- = 11 § %% NS
'ga EEgy = c | |
S 3 r, 40- = 40- -
S 40- 9l w - % _%
> = L] : . = =
O o ® <@ ¢ J_IZ_ (o) ® 4
(o] ch _e *g u
% 20- 204 5 5+
% ® 2 ®
= =
0 0 0

Figure 1. HFHS induced obesity is associated with
diastolic impairment and attenuated in MT mice. Male mice
had increased body weight following HFHS feeding in both
wild-type and 5'SL mutant mice. HFHS feeding lead to
diastolic dysfunction as measured by elevated E/E’ and
diastolic stiffness in male mice, both of which were attenuated
by the 5'SL mutation. *P < 0.05, **P < 0.01, ****P < 0.0001
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Figure 2. MT mice are protected from obesity-associated
cardiac systolic impairment. HFHS feeding did not impact
ejection fraction but reduced radial strain and radial strain rate
In male mice. The latter was not impacted in MT mice.

**P < 0.01.
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Figure 3. Obesity had no effect on cardiac fibrosis or
capillary density. HFHS feeding did not change cardiac
collagen (top) or capillary density (bottom) in male wild-type or
MT mice.
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Figure 4. Obesity altered the cardiac transcriptome and this is modulated in MT mice.
A. HFHS feeding in WT mice led to 734 differentially expressed genes compared to WT
Chow animals. B. HFHS feeding in MT mice led to 479 differentially expressed genes
compared with WT HFHS mice. C. Activated/inhibited diseases and functions in the WT mice
fed HFHS diet. D. Activated/inhibited diseases and functions in the MT mice fed HFHS diet,

compared to WT HFHS mice. Group size for sequencing is n=6.
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Figure 5. Obesity induced gene networks associated with derangements of cardiac
glucose handling and increased M1 macrophages that is reversed in obese MT mice.
A. HFHS feeding in WT mice led gene changes associated with decreased glycolysis and
uptake of glucose, as well as increased quantities of monosaccharides/carbohydrates. B.

WT HFHS mice showed gene signatures associated with increased activation/presence of
M1 macrophages compared to WT Chow mice. C. MT HFHS mice showed attenuation of

gene signatures associated with impairments in cardiac glucose handling, and D. gene
sighatures associated with reduced M1 macrophages. Blue arrows, predicted inhibition;

Orange arrows, predicted activation. Group size for sequencing is n=0.

* Obesity induced cardiac diastolic and mild systolic was blunted in mutant animals (Figs 1 & 2), independent of cardiac fibrosis and capillary density (Fig 3).

* Transcriptomic changes in WT obese hearts were consistent with alterations in cardiac glucose handling and macrophages. These were generally reversed in obese MT mice (Fig 4&5).

-  Prevention of Larp6 binding to collagen mRNA in 5°’SL mutant mice blunted obesity-associated diastolic dysfunction independent of fibrosis in male mice highlighting novel
actions of this multifunctional protein that warrant further investigation.
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