


Supplemental Figures

[image: ]

Supplemental Figure 1: Combinatorial treatment of progesterone and olaparib does not alter proliferation of MOE PTENshRNA. A. Cell proliferation was assessed using the sulforhodamine B (SRB) assay. MOE PTENshRNA were treated with DMSO, 200nM progesterone (P4), or 10mM Olaparib for 72 h. Following treatment, cells were fixed with 20% TCA, stained with SRB, and absorbance was measured at 505 nm. Data are normalized to day 0 and presented as mean ± SEM from 3 independent experiments. Statistical significance was determined using One-way Anova, with p < 0.05 considered significant.  












Supplemental Methods
LC-MS RT validation on MOE PTENshRNA+ ovary extract
Prior to LC-MS analysis, ovaries from 35-day-old mice were placed in individual Eppendorf tubes, appropriately labeled, and stored at –80 °C for three hours. Samples were then lyophilized overnight (~12 hours). The dried ovarian tissue was pulverized into a fine powder using a metal spatula and extracted with 1 mL of ethyl acetate:methanol (1:1, v/v). Samples were sonicated for one hour in an ice-cold water bath maintained at 0 °C. Following extraction, samples were centrifuged at 13,500 rpm for 10 minutes. The resulting supernatant was carefully transferred to pre-weighed 4 mL scintillation vials, ensuring that the pellet remained undisturbed. Extracts were air-dried and reweighed to determine the final yield. Crude extracts were resuspended to a concentration of 1 mg/mL in acetonitrile:water (1:1, v/v) and subjected to an additional 10-minute centrifugation at 13,500 rpm to remove residual particulates.
Ovary extracts data acquisition was done using a Bruker timsTOF flex mass spectrometer coupled to a Bruker Elute UHPLC HPG 1300 system under reverse-phase conditions in timControl v 5.1.1.4. A volume of 5 μL of (1) ovary extract, (2) co-injected sample, or (3) 3 μM progesterone standard was injected onto a Kinetix C18 column (1.7 μm, 50 × 2.1 mm, 100 Å; P/N: 00B-4475-AN). Mobile phase A1 consisted of water with 0.1% formic acid (FA), and mobile phase B1 consisted of acetonitrile with 0.1% FA. Chromatographic separation was achieved using a 15-minute gradient at a constant flow rate of 0.5 mL/min. The gradient profile was as follows: 0.0–0.5 minutes, 95% A1 (isocratic hold); 0.5–9.5 minutes, linear gradient to 100% B1; 9.5–11.5 minutes, column wash at 100% B1; 11.5–13.0 minutes, return to 95% A1; 13.0–15.0 minutes, re-equilibration at 95% A1.
Table S1: Elute systems gradient table and acquisition time.
	Time (min)  
	Flow (mL/min)
	Pump A1
	Pump B1

	0.00
	0.5
	95.00
	5

	0.5
	0.5
	95.00
	5

	9.50
	0.5
	0
	100

	11.50
	0.5
	0
	100

	13.00
	0.5
	95.00
	5

	15.00
	0.5
	95.00
	5



Table S2: LC- MS ion optic parameters. 
	Application Name 
	Bruker timsControl
	isCID Energy
	0.0eV

	Device Type 
	timsTOF flex
	Ion Energy 
	5.0eV

	Application Version 
	5.1.1.4
	Collision Energy
	7.0eV

	Organization
	Bruker Daltonics GmbH & Co. KG
	High Sensitivity Detection 
	Off

	Ion Polarity
	Positive
	Mode
	Basic

	Calibration 
	Tuning Mix ES-TOF (ESI)
	Collision RF to
	700.0Vpp

	Mass Range
	100-2000 m/z
	Transfer time (μs)
	80.0

	Spectra rate
	6Hz
	Timing to 
	50%

	TIMS enabled 
	off
	Collision Energy to
	250%

	Rolling Average No
	3
	Timing to:
	50%

	Save spectra
	Line & profile
	Funnel 2 RF
	200.0Vpp

	Abs. Threshold (per 1000 sum)
	25cts
	PrePulse Storage(μs)
	5.0us

	Source
	ESI
	Stepping
	On

	Endplate offset
	500V
	Multipole RF
	300.0Vpp

	Nebulizer
	2.8 bar
	Low mass 
	20 m/z 

	Dry Temp
	230 °C
	Collision RF from
	200.0Vpp

	Capillary
	4500V
	Transfer Time from (μs)
	20.0us

	Dry gas
	10.0l/min 
	Timing from
	50

	Deflection 1 Delta
	60.0V
	Collision Energy from:
	100

	Funnel 1 RF
	200.0 Vpp
	Timing From 
	50



MALDI- dry droplet MS/MS validation
Tandem mass spectrometry (MS/MS) analysis was performed on ovaries collected from 17-day-old mice. Whole ovaries were stored at –80 °C for three hours prior to lyophilization, which was carried out overnight (~12 hours). Lyophilized tissue was pulverized into a fine powder using a metal spatula and extracted with 1 mL of ethyl acetate:methanol (1:1, v/v). Samples were sonicated for one hour in an ice-cold water bath maintained at 0 °C. Following extraction, samples were centrifuged at 13,500 rpm for 10 minutes. The supernatant was carefully transferred into pre-weighed 4 mL scintillation vials, avoiding disturbance of the pellet. Extracts were air-dried and reweighed to determine yield. Crude extracts were then resuspended to a final concentration of 2.5 mg/mL in ethyl acetate:methanol (1:1, v/v).
For MALDI-MS/MS analysis, 1 μL of the resuspended extract was spotted onto an MTP AnchorChip 384 BC MALDI target plate. A matrix solution consisting of 2,5-dihydroxybenzoic acid (DHB) at 30 mg/mL in acetonitrile:water (90:10, v/v) with 0.1% trifluoroacetic acid (TFA) was mixed with the extract in a 1:1 ratio allowing for cocrystallization of analyte and matrix. Data acquisition was carried out using timsControl v5.1.1.4 on a Bruker timsTOF flex mass spectrometer. MS/MS data was collected using positive ion mode with a mass range of 50–1000 Da. A laser power of 70% was applied using an M5 defocus laser setting, at a frequency of 5 kHz(2 bursts, 1000 shots total). Due to the low abundance of progesterone in the crude extract, high sensitivity detection mode was enabled. Targeted MS/MS was performed on a precursor ion at m/z 315.2320 with an isolation width of 3.18 m/z with a collisional energy 25eV. The instrument was manually calibrated using a red phosphorus standard.
Table S3: MALDI- dry drop MS/MS parameters. 
	Burst 
	2
	TIMS enabled 
	Off

	Shots
	1000
	Precursor Peak 
	315.2320

	Frequency (Hz)
	5000
	timsControl app Version 
	5.1.1.4

	Laser Power (%)
	70%
	Mass range (m/z)
	50-1000 Da

	Ion mode
	Positive
	Scan mode 
	MS2

	Mode
	Custom 
	Detection 
	High Sensitivity Detection- Low sample amount

	Collisional Cross Section(eV) 
	25 eV
	Isolation width (m/z)
	3.18

	TIMS enabled 
	Off
	Precursor Peak 
	315.2320

	Scan mode 
	MS/MS
	Mass range (m/z)
	50-1000 Da

	Ion Energy (eV)
	6.0
	Transfer Time (μs)
	80.00

	Low mass (m/z)
	50.00
	Pre Pulse Storage (μs)
	6.0

	M5 Dried Droplet 
	M5 defocus 
	Scan Range (x-y axis)(μm)
	25

	Resulting field size (x-y axis)(μm)
	104.0
	Mode
	Random 

	Limit diameter(μm)
	2000.00
	
	

	
	
	
	


	MS2
	Type
	Mass (m/z) 
	Width(m/z)
	Collision Energy (eV)

	1
	Base
	50.0
	2.00
	20.00

	2
	Base
	1000.0
	6.00
	20.00

	3
	Base
	500.0
	4.00
	20.00

	4
	Base
	1300.00
	8.00
	30.00


MALDI-TIMS-dry droplet
[image: ]Figure S2 : Three ovaries from 17-day-old mice were processed following the same extraction protocol described in the MALDI-MS/MS analysis. Data acquisition was performed using timsControl v6.0.0.3 on a Bruker timsTOF flex instrument, which was manually calibrated using the [ESI] Tuning Mix ES-TOF CCS (In-Batch). Analyses were conducted in positive ion mode with trapped ion mobility
spectrometry (TIMS) enabled. Mobility separation was achieved using a 1/K₀ range from 0.80 to 0.90 V·s/cm², with a mass range of 20–1000 Da and a ramp cycle frequency of 9.40 Hz.
A defocused M5 laser was used at 60% power with a 10 kHz frequency (5 bursts, 1000 shots total). TIMS-MS/MS was conducted on a precursor ion at m/z 315.2325, with a collision energy of 7.0 eV. The experimental ion mobilogram (EIM) and collision cross section (CCS) were measured for both the progesterone standard 18.6Å2 and  in the crude extract 18.2Å2, providing further support for the identification of progesterone in the ovarian tissue.
Table S4: TIMS tunnel on parameters.
	Burst 
	5
	TIMS enabled 
	On 

	Shots
	1000
	Precursor Peak Mobilogram (EIM) 
	315.2325

	Frequncy (Hz)
	10,000
	timsControl app Version 
	6.0.0.3

	Laser Power (%)
	60%
	Mass range (m/z)
	20-1000 Da

	Ion mode
	Positive
	Scan mode 
	MS

	Mode
	Custom 
	MALDI Plate Offset (V)
	30.0

	1/K0 start(V.s/cm2)
	0.80
	Deflection 1 Delta (V)
	60.0

	1/K0 end (V.s/cm2)
	0.90
	Funnel 1RF (Vpp)
	200.0

	Ramp Time 
	100
	isCID Energy (eV)
	0.0

	Accu time (%)
	100.1
	Funnel 2RF (Vpp)
	200.0

	Ramp Cycle (Hz)
	9.40
	Multiple RF (Vpp)
	200.0

	Collision Energy (eV) 
	7.0
	Detection 
	High Sensitivity Detection- Low sample amount

	Collsion RF (Vpp)
	700.0
	Absolute threshold 
	100

	Ion Energy (eV)
	6.0
	Absolute threshold (per 100ms Accu Time)
	100

	Low mass (m/z)
	20.00
	Mobility Spectra Peak Detection-Absolute threshold 
	100000

	Transfer Time (μs)
	80.00
	Δt1 (deflection transfer-> Capillary exit) (V)
	-20

	Pre Pulse Storage (μs)
	6.0
	Δt2 (deflection transfer-> Deflection discard) (V)
	-120.0

	M5 Dried Droplet 
	M5 defocus 
	Δt3 (funnel 1 In -> Deflection transfer) (V)
	60.0

	Scan Range (x-y axis)(μm)
	25
	Δt4 (Accumulation trap-> Funnel 1 In) (V)
	100.00

	Resulting field size (x-y axis)(μm)
	104.0
	Δt5 (Accumulation Exit -> Accumulation transfer) (V)
	0.0

	Mode
	Random 
	Δt6 (Ramp start -> exit) (V)
	100.0

	Limit diameter(μm)
	2000.00
	Collision Cell In
	140.0

	
	
	Lock accumulation to mobility range (V.s/cm2)
	1.80
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