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Supplementary Figure S1: Conceptual demonstration of the effects of biaxial loading conditions
on the deformation state and fiber kinematics of RV myocardium. Hypothetical loading scenarios
resulting in (a) equibiaxial strain with no fiber rotations as well as scenarios with kinematic shift
of fibers towards the (b) circumferential and (c) longitudinal directions. Material nonlinearity and
anisotropy of RV myocardium results in different fiber kinematics at different stress levels. While
some scenarios may result in equibiaxial strain conditions with no fiber kinematics, others may
lead to &circ> ELong. O Ecire.< ELong.» resulting in clockwise or counterclockwise fiber kinematics,

respectively.
Circ: Circumferential; Long.: Longitudinal; RV: Right ventricle.
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Supplementary Figure S2: Effects of parametric increase in RVFW collagen content on the
biaxial mechanical properties of RV myocardium. Experimental data (shown in red) obtained from
the literature'. Material properties of the structurally-informed finite element (FE) model shown

with black lines.
Circ.: Circumferential; Long.: Longitudinal; 1% P-K Stress: 1*' Piola-Kirchhoff stress; RV: Right

ventricle; RVFW: Right ventricular free wall.
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Supplementary Figure S3: Rationale for the threshold used for categorizing circumferential and
oblique fibers. (a) Fiber angle threshold used for categorizing circumferential fibers (|60] < 25).
(b) Graphical demonstration of circumferential and oblique fibers in a circular plane. Deformed
RV fiber orientations were grouped into circumferential (|6 < 25) and oblique (25 < |6] < 90)
categories, following finite element simulations. The threshold for circumferential fibers was
chosen in a way to include the initial HFU-measured fiber angles and at least 1 standard deviation
of the fiber spread at each transmural section. Fibers outside of this threshold were labeled as
“oblique”. An increase in the proportion of oblique fibers indicates fiber reorientation away from
the circumferential direction, towards the longitudinal direction (£90°). Error bars demonstrate the
fiber spread (pooled standard deviation of the distribution of fiber orientations measured via HFU
imaging on n=3 specimens) at each transmural section.

Epi: Epicardium; Endo: Endocardium; RV: Right ventricle.
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Supplementary Figure S4: (a) Quality of fit of the structurally-informed finite element (FE)
model to previously reported' biaxial material properties of porcine RV myocardium. (b) FE
model predictions vs. experimentally measured uniaxial RV fiber kinematics. Error bars
demonstrate the fiber spread at each transmural section.

Circ.: Circumferential; Long.: Longitudinal; 1% P-K Stress: 1% Piola-Kirchhoff stress; RV: Right
ventricle; Exp: Experimental; Epi: Epicardium; Endo: Endocardium.
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Supplementary Figure S5: Representative fiber orientation distributions for multi-cycle
remodeling simulations under chronic pressure overload (CPO) (Fig. Sc-e), demonstrating a shift
towards oblique fibers for both CPO scenarios. Shaded area under the curves demonstrate the
oblique fibers. Both CPO scenarios result in remodeling towards the longitudinal direction (£90°)
with increased proportion of oblique fibers. As demonstrated, in addition to an increase in the
proportion of oblique fiber, dominant orientation of the distributions (mean/median of a normal
distribution) also shifts towards the longitudinal direction (£90°).

CPO: Chronic pressure overload, CPO w/o Conc. Hyp.: Chronic pressure overload without
concentric RV hypertrophy, PDF: Probability density function.



Supplementary Table S1: p values obtained for pairwise comparison of different loading

scenarios at end-diastole (Fig. 5a)

Norm APO CPO CPO
w/o Conc. Hyp.
UNL 1.0 1.0 0.4582 <0.001
Norm - 1.0 0.8105 <0.001
APO - - 0.4137 <0.001
CPO - - - 0.0034

Supplementary Table S2: p values obtained for pairwise comparison of different loading
scenarios at early-systole (Fig. 5b)

Norm APO CPO CPO

w/o Conc. Hyp.
UNL 1.0 0.0968 <0.001 <0.001
Norm - 0.0446 <0.001 <0.001
APO - - 0.1801 <0.001
CPO - - - <0.001
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