Second Harmonic Generation (SHG) Imaging of Seedling Uterine Fibroids:
Supplementary Data

The accompanying .nd2 files contain second harmonic generation (SHG) images of seedling
uterine fibroids. This data accompanies the manuscript Fodera et al. Spatially Mapping the
Mechanical and Structural Properties of the Seedling Uterine Fibroid-Myometrium Interface.
2026.

All .nd2 files can be opened and visualized with ImageJ.

Files are labeled as follows: PatientID.SamplelD.nd2

The relevant methods are described below:

Tissue Collection

In accordance with IRB approval at Columbia University Irving Medical Center (CUIMC), human
uterine tissues embedded with fibroids were collected from nonpregnant women undergoing total
hysterectomies for noncancerous indications between the ages of 18 and 50, all of whom provided
written, informed consent for their participation in this study. Detailed de-identified patient
information, including age, race, ethnicity, gravidity, parity, estimated menstrual cycle stage,
current hormone treatment, uterine pathology, and obstetric & gynecologic history, is noted in
Table 1. To note, gravidity is defined as the total number of pregnancies, regardless of length,
and parity is defined as the total number of pregnancies that have progressed past 20 weeks of
gestation.

Full-thickness uterine wall tissue specimens, away from sites of visible pathology, were collected
immediately following surgery by a member of the research team (S.F.) at the anterior, posterior,
and fundus regions. Tissues were immediately flash-frozen and stored at -80°C until further
processing. To identify uterine fibroids for subsequent testing and analysis, thawed uterine tissue
specimens were carefully dissected. Fibroids were initially identified by stiff nodules in the
dissected tissue via manual palpation by D.F. and were arbitrarily numbered. To confirm the
fibroid phenotype, histologically matched samples stained with H&E and Masson's Trichrome
were reviewed by a board-certified pathologist (X.C.) specializing in gynecologic pathology and
cytopathology. Samples that were not classified as fibroids, due to a lack of clear tissue
demarcation, were excluded from the final dataset. A portion of distant patient-matched
myometrium tissue, at least 5 mm away from any visible fibroids, was also dissected for each of
the three anatomic regions.

Prior to microindentation testing, bulk tissue specimens containing uterine fibroids and adjacent
myometrium were microtomed to achieve a flat surface. This was done to minimize the number
of failed indentation points during microindentation testing, particularly at the tissue interface.
Samples were embedded in M-1 Embedding Matrix (Epredia, Kalamazoo, M|, USA) to ensure an
optimal sectioning temperature and microtomed with a Leica SM2010 R Sliding Microtome at
-20°C. Distant myometrium samples were not microtomed prior to microindentation testing.



Second Harmonic Generation (SHG) Imaging

The organization of collagen and elastin fibers in uterine fibroid and myometrium samples was
evaluated with SHG imaging. Imaging was performed on a resonant scanning multiphoton
confocal microscope (Nikon ECLIPSE Ti2-E inverted microscope equipped with an A1IRMP
resonant spectral scanning confocal unit and a motorized XY Stage) in the Confocal and
Specialized Microscopy Shared Resource (CSMSR) of the Herbert Irving Comprehensive Cancer
Center (HICCC) at Columbia University. A Nikon water immersion 25x/1.1 W Apo LWD objective
lens was used for imaging. Artificial tear solution was used in place of water as the immersion
media. A subset of mechanically tested samples was imaged with SHG (see Table 1). Prior to
imaging, all samples were microtomed flat and swelled overnight in 1X PBS solution. Samples
were mounted face-down onto a rectangular (25 x 75 mm) coverglass slide with #1 thickness
(Chemglass Life Sciences LLC, Vineland, NJ, USA) for imaging. The Nikon NIS-Elements
software was used for image acquisition. Pixel resolution was set as 1024 x 1024; each pixel
corresponded to a length of 0.50 ym. X and Y parameters were adjusted based on the unique
dimensions of each sample and captured both the fibroid(s) of interest and the surrounding
myometrial tissue. Each sample was imaged at 3--5 x-y planes, with the distance between each
z-stack being 10—15 pm (Table 1). Two excitation wavelengths, 860 nm (channel 1) and 1040
nm (channel 2), were used to visualize collagen and elastin fibers, respectively; the corresponding
emission wavelengths were 525 nm and 575 nm, respectively. Laser power was set at 5%. Once
images were acquired, multiple images were automatically stitched in the Nikon NIS-Elements
software to create an overview image of each sample.

Table 1. Summary of SHG imaging parameters for a subset of samples

PatientID.SamplelD Anatomic | No. z- | z-stack Total No. X |No. Y
Region stacks | distance distance scans scans

NP1.F3-4 Fundus 3 10 um 20 um 14 14

NP1.F5 Fundus 3 10 um 20 um 7 7

NP1.F8 Posterior | 5 15 um 60 um

NP1.F9 Posterior | 3 10 um 20 ym

NP1.DistantMyometrium | Anterior 3 10 um 20 ym 9 9

e Channels:
o Channel 1 (860 nm excitation / 525 nm emission): Collagen fibers
o Channel 2 (1040 nm excitation / 575 nm emission): Elastin fibers
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