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Expanded experimental procedures
The study was approved by the institutional animal research committee and conducted in accordance with the recommendations of the Guide for the Care and Use of Laboratory Animals. Anesthesia was induced by intramuscular injection of ketamine (20 mg/kg), xylazine (2 mg/kg), and midazolam (0.5 mg/kg) and maintained by continuous intravenous infusion of ketamine (2 mg/kg/h), xylazine (0.2 mg/kg/h), and midazolam (0.2 mg/kg/h). Mechanical ventilation was adjusted to 30% oxygen and 8-10 ml/kg tidal volume at 15 respirations per minute. Arterial and venous femoral access was achieved using the Seldinger technique. During acute MI induction, an unfractionated heparin intravenous bolus was administered (300 IU/kg) at the beginning of the procedure, and amiodarone was continuously infused (300 mg/h). After the procedure, femoral sheaths were removed and the animals were allowed to recover. At the final time point of each study, animals were euthanized with sodium pentobarbital, and the heart was removed for histological analysis.
Ischemic MR model
To establish a percutaneous model of ischemic MR in swine, we evaluated the main factors related to the structural LV substrate underlying mitral geometry changes. Most animal models have focused on LCx coronary artery infarction by surgical or percutaneous approaches, the most common being the sheep model of two oblique marginal branch ligations. (1)To select the most effective model of ischemic MR, we first compared ischemia-reperfusion using an angioplasty balloon with permanent occlusion with a percutaneous coronary coil. Infarct size was similar with both procedures, but only permanent coronary occlusion led to local remodeling causing ischemic MR during the observation period (Supplementary Figure 1). Second, given the anatomic variation of the porcine LCx artery, we evaluated the influence of LCx size on the development of ischemic MR (Supplementary Figure 1). Only occlusions in moderate-to-large LCx arteries consistently reproduced typical features of ischemic MR and were included in the final analysis. In our experience, in ~10% of animals the LCx was too small to create the ischemic MR model with a high probability of success. No animals showed more than trace MR in baseline echocardiograms.
A 5-French AL-2 guiding catheter was used to engage the left coronary artery. LCx anatomy (including marginal branch size and distribution) was examined using two angiographic projections to select the vessels likely to generate large posterolateral infarctions based on pilot studies. The catheter tip was then positioned at the proximal LCx artery using a 0.014-inch guidewire. A CMR-compatible steel-alloy embolization coil (MREye, Cook Medical, 3-cm long, 3-mm embolus diameter) was deployed using a 0.035-inch vascular wire. In all animals, angiography confirmed total LCx artery occlusion within 5 minutes of coil deployment.
The data for the LAD ischemic-reperfusion group were obtained from animals included in a previous, unpublished study. For the descriptive purposes of the present study, we minimized the number of animals needed to evaluate our hypothesis. For this reason, while the main remodeling endpoints were available for all the animals in the LAD group (n=21), histological data were only available from a small but representative subset (n=5).
Animals were assigned to the LCx or LAI groups based on the patency of the LA coronary branch, that with minor variability takes off from the proximal LCx artery.
The coiling procedure in the proximal LCx group was feasible in most animals. Mortality was 28.6% (6/21 animals), and most deaths occurred during the first 2 weeks. Procedural mortality due to refractory ventricular fibrillation occurred in 2 animals.
CMR acquisition protocol. All studies were performed with a Philips 3-T Achieva Tx whole-body scanner (Philips Healthcare, Best, the Netherlands) equipped with a 32-element phased-array cardiac coil. The imaging protocol included a standard segmented cine steady-state free-precession (SSFP) sequence to provide high-quality anatomical references. The imaging parameters for the SSFP sequence were field of view (FOV), 280x280 mm; slice thickness, 6 mm with no gaps; repetition time (TR), 2.8 ms; echo time (TE), 1.4 ms; flip angle, 45; cardiac phases, 30; voxel size, 1.8x1.8 mm; and number of excitations, 3. 
To assess LV scar formation, pigs received intravenous gadopentetate dimeglumine contrast agent (0.20 mmol per kg body weight), and after 10 to 15 min contrast-enhanced imaging was performed using an inversion-recovery spoiled turbo field echo (IR-T1TFE) sequence with the following parameters: FOV, 280x280 mm; voxel size, 1.6x1.6 mm; end-diastolic acquisition; thickness, 6 mm with no gap; TR. 5.6 ms; TE, 2.8 ms; and inversion delay time optimized to null normal myocardium.
Forward stroke volume was determined from 2-dimensional flow phase-contrast images of a cross-sectional view of the ascending aorta, obtained with a velocity-encoded gradient echo sequence using the minimum upper velocity limit without signal aliasing. The following imaging parameters were applied for 2D flow imaging: repetition time/ echo time, 5.4/3.4 ms; number of averages, 2; slice thickness, 8 mm; voxel size, 2.5 x 2.5 mm; reconstructed cardiac phases, 40.
Cardiac magnetic resonance data analysis. CMR images were analyzed by 2 experienced observers using dedicated software (MR Extended Work Space 2.6, Philips Healthcare, Best, the Netherlands and QMass MR 7.5, Medis, Leiden, the Netherlands). Short-axis epicardial and endocardial contours were manually traced to obtain LV mass and LV volumes at end-diastole (EDV) and end-systole (ESV). Scar tissue in the LV was assessed using delayed gadolinium-enhancement; scar tissue was defined as regions with >50% maximum myocardial signal intensity (full width at half maximum), and infarct size was defined as the percentage of LV mass.
Mitral annulus diameters were measured from standard CMR cine acquisitions (2, 3 and 4-chamber views), as previously reported.(2)
Invasive measures of pulmonary pressure. Right-sided cardiac catheterization was performed using a 7.5-Fr Swan-Ganz (Edwards Lifesciences), and hemodynamic measurements were obtained under mechanical ventilation, oxygen inspiratory fraction 30% and tidal volume 7 ml/kg. Cardiac output was measured by the thermodilution method. Right-sided cardiac catheterization was performed in the LCx, LAI, and control groups at 8-week follow-up.
Histology. Heart sections of 4 μm were deparaffinized and the antigens were subsequently retrieved with proteinase K for anti-macrophage MAC387 (Abcam ab22506) staining. Endogenous peroxidase was blocked by incubation in H2O2 (DAKO) for 5 minutes. Sections were then blocked with bovine serum albumin (BSA) and incubated with a HRP-conjugated secondary antibody. Immunostaining was visualized with 3,3´- diaminobenzidine (DAB) and counterstained with hematoxylin. All the immunohistochemical procedures were performed using an automated autostainer (Autostainer Plus®, Dako).
For image analysis the samples were digitalized with a scanner (Nanozoomer-RS C110730®, Hamamatsu) and analyzed using image analysis software (Tissuemorph®, Visiopharm).
Statistics. Sample sizes were estimated on the basis of observed differences for the main quantitative parameters in prior reports in which similar animal models of ischemic MR were created.(3) For the LAD group, we used data from a group of untreated animals from a prior, unpublished study, with the purpose of minimizing the total number of animals.
Supplementary Results.
Time course of changes in mitral annulus diameters.
Mitral annular diameters increased at 1 week in both LCx and LAI models compared to control animals (Table S1). At this early time point, both 2 and 3-chamber diameters were increased. At the 8-week time point, 3-chamber diameters were larger in the LCx and LAI groups, although there were only significant compared to the LAD group. When both ischemic MR models were compared (LCx vs LAI groups), only the 3-chamber diameter at the 1-week time point was significantly larger in the LAI group (33.1 mm vs 29 mm for LCx and LAI, respectively, p<0.05).
Impact of LA remodeling and ischemic MR on pulmonary pressures. 
At 8 weeks post-MI, LAI animals had a worse pulmonary hemodynamic profile than controls, with a trend toward high PA pressures and resistances (Table S2). Of the 8 LAI animals, 6 had a mean pulmonary artery pressure equal to or greater than 25 mmHg, indicating pulmonary hypertension. In 2 of these pigs, mean pulmonary hypertension was severe (PA pressures exceeding 40 mmHg); in these animals, hepatic congestion as a consequence of heart failure was observed (Supplementary Figure 6). Normal PA pressures were observed in the LCx animals (Table S2).
In the LCx and LAI groups, PA pressure was better correlated with ischemic MR severity (rho=0.83, P<0.01) and LA maximal area (rho=0.76, P<0.001) than with LV parameters such as LVEF (rho=-0.60, P=0.009) and LVESV (rho=0.57, P=0.04) (Supplementary Figure 7).
Supplementary table 1.
	 
	Control
	LCx
	LAI
	LAD

	
	Baseline
	8 weeks
	1 week
	8 weeks
	1 week
	8 weeks
	1 week
	8 weeks

	MAD 2 chamber (mm)
	30.7 (30-32)
	39.2 (36.2-41.3)
	36.4 (36.1-36.6)*
	41.7 (41.5-43.3)‡
	35.9 (34.5-37.0) *
	40.1 (37.8-42.0)
	33.4 (31.6-34.1)
	35.9 (34-39)

	MAD 3 chamber (mm)
	23 (22.4-23.0)
	29.2  (28.1-30.2)
	29.1 (28.4-30.3)*
	38.0 (35.5-39.0)‡
	33.1 (30.8-34)*‡
	37.3 (35.9-45.8)‡
	26.0 (24.4-28.1)
	26.7 (26.0-28)

	MAD 4 chamber (mm)
	30.3 (29.2-30.4)
	36.4 (35.0-38.5)
	31.9 (30.9-33.0)
	38.3 (38.0-39.0)
	32.6 (31.7-35)
	39.6 (36.1-40.1)
	30.1 (28.2-31.7)
	32.1 (31.0-34.0)


MAD: Mitral annulus diameter.
*p<0.05 vs Control, †p<0.05 vs LCx; ‡ p<0.05 vs LAD.



Supplementary Table 2. Hemodynamic Data at 8 Weeks Post-MI.
	
	Control (n=4)
	LCx (n=7)
	LAI (n=8)

	Heart rate, bpm
	51 (46-57)
	58 (48-71)
	75 (57-85)

	PA wedge pressure, mmHg
	4 (4-5)
	9 (8-10)
	14 (10-17)*†

	Mean PA pressure, mmHg
	16 (15-16)
	18 (16-20)
	27 (24-34)*†

	Mean RA pressure, mmHg
	4 (3-4)
	4 (3-4)
	5 (3-6)

	Cardiac output, L/min
	4.1 (3.6-4.6)
	5.4 (3.9-5.4)
	4 (2.9-4.3)

	Cardiac index, L/min*m2
	3.1 (2.7-3.4)
	3.6 (2.8-3.9)
	3.1 (2.2-3.3)

	Pulmonary vascular resistance, WU
	2.6 (2.3-3.1)
	2.2 (2-2.2)
	3.8 (2.8-5.5)†

	Pulmonary vascular resistance, WU*m2
	3.6 (3.2-4.1)
	3.1 (2.9-3.3)
	5.2 (3.6-7.3)†


PA, pulmonary artery; WU= Wood units.  
Pairwise comparisons: *P<0.05 vs Control; †P<0.05 vs LCx


Supplementary Figures.
Supplementary Figure 1. Optimization of left circumflex infarction models. (A-C) Proximal LCx coil occlusion generated a superior chronic ischemic MR model than proximal LCx ischemia-reperfusion, where minimal or no MR was present in pilot experiments. Moreover, MR was mild with coil deployments in the dominant marginal branch, mid LCx, or even the proximal LCx if the distribution was too small (representative example, C). Images depict end-systolic frames of the 3-chamber view.
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Supplementary Figure 2. Representative explants of the post-MI LA remodeling. (A) Control (no MI). (B) LAI model, showing LA enlargement. (C) LAD infarction model. (D) Excised LA from the LAD model. (E) Excised LA from the LAI model, showing marked dilation and fibrosis. 
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Supplementary Figure 3. Representative examples of the LA fibrosis pattern in the IMR (left) and LAI models (middle and right). Sections stained with picrosirius red (left and middle) and Masson’s trichrome (right) illustrate the extent of fibrosis in different animals from each group, supporting the consistency of the model. Scale bars, 1 mm. Note that some samples are duplicated (F-J and H-L, with both picrosirius and Masson’s trichrome staining).
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Supplementary Figure 4. Histology changes in the LAI group. Compared to the control left atrial tissue (A), the LAI group showed extensive fibrosis at 1 week (B) and 8 weeks (C). Inflammatory cells were present at 1 week in the infarcted area at 1 week (E, H) and to a lesser degree in the 8 week tissue (F, I), as compared to control samples (D, G). Sections stained with picrosirius (A to C), and hematoxylin-eosin (D to I). Scale bars: 1 mm (A to F), and 50 µm (G to I). 
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Supplementary Figure 5. Immunohistochemistry analysis in the LAI group. Inflammatory cells were almost absent in control atrial tissue samples (A, B), abundant in the LAI group at 1 week in the infarcted area (C, D), with a marked decrease at the 8 week timepoint (E, F). Scale bars: 250 µm (A, C, E), and 50 µm (B, D, F).
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Supplementary Figure 6. Representative Masson’s trichrome staining in liver sections from (A) a control animal and (B) an animal from the LAI group at 8 weeks after LCx occlusion, revealing severe liver congestion in the LAI animal (coinciding with the pulmonary hypertension). Scale bars, 1 mm. 
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Supplementary Figure 7. Correlations between mean pulmonary artery pressure measured by right heart catheterization at 8 weeks and cardiac imaging parameters: (A) regurgitant fraction, (B) LA maximum area, (C) LA reservoir function, (D) LV ejection fraction, and (E) LV end-systolic volume. (F) Spearman correlation coefficients and statistical significance for two-sided tests.
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