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Detailed methods

DNA extraction

The Zymo Quick-DNA Miniprep Plus kit was used for all extractions with minor modifications for nucleated red blood cells and tissues. Briefly, either 2.5 µL (blood) or 10-25 mg (tissue) was placed in a microcentrifuge tube with 2 glass beads (Zymo Research, S1001). To assist with the extraction, blood samples were incubated with 200 µL BioFluid & Cell Buffer, 20 µL Proteinase K, and 200 µL DNA Elution Buffer in a tube rotator at 50˚C overnight (~16 hours). Embryo tissue was incubated in the same conditions, but with 95 µL water, 95 µL Solid Tissue Buffer, and 10 µL of Proteinase K. The rest of the manufacturer’s protocol was followed after the overnight incubations. Out of 124 embryos, we were able to successfully extract DNA from 119.

Paternity
For the male saline and male LPS treatments, females, males, and embryos were genotyped at four microsatellite loci using fluorescently labeled primers. Primer sequences were obtained from (Kayang et al. 2002) and have been used in additional Japanese quail studies (Langen et al. 2017; Smith et al. 2018). The primers used were for microsatellites GUJ0001 (forward: 5’-GAAGCGAAAGCCGAGCCA-3’, reverse: 5’-PET-CAGCACTTCGGAGCACAGGA-3’), GUJ0039 (forward: 5’-CAAAGAGCAGAGGGAATGGA-3’, reverse: 5’-VIC-CCGAGAGATGGGTTTTTTCC-3’), GUJ0044 (forward: 5’-GCCTTGAAACCTGAGTGATC-3’, reverse: 5’-NED-TGCATTTCAGCAGCTCTCAG-3’) and GUJ0085 (forward: 5’-ACAACCACTTCTCCAGCTAC-3’, reverse: 5’-6FAM-GCTTGTGCTGCTGTTGCTAA-3’). PCR amplifications were done in multiplex, using the Type-it Microsatellite PCR kit (Qiagen, #206243) in 12 µL reactions consisting of: 6 µL of Type-it Mastermix, 1.2 µL of primer mix (final concentration of 0.2 uM), 4.3 µL of water and 0.5 µL of DNA (between 40 and 200 ng). Thermocycler conditions were 95 °C for 5 min, followed by 28 cycles of 95 °C for 20 sec, 59 °C for 90 sec and 72 °C for 30 sec, with a final extension step for 30 min. PCR amplicons were separated on an ABI 3130xl sequencer (Applied Biosystems) following standard conditions. Fragments sizes were scored using the Microsatellite Analysis Software module in Thermo Fisher Cloud and checked manually for errors. The number of alleles per locus, observed heterozygosity (Ho), estimates of expected heterozygosity (He), polymorphism information content (PIC) and departures from Hardy-Weinberg equilibrium (HWE) were calculated using the software Cervus 3.0.7 (Kalinowski et al. 2007) and can be found in Supplementary Table S1. 

	Locus
	# of alleles
	Size range (bp)
	N
	Ho
	He
	PIC
	HWE

	GUJ0085
	5
	246-266
	154
	0.409
	0.433
	0.382
	NS

	GUJ0039
	7
	162-191
	154
	0.468
	0.45
	0.415
	NS

	GUJ0001
	5
	233-252
	154
	0.481
	0.548
	0.445
	NS

	GUJ0044
	7
	163-220
	154
	0.695
	0.73
	0.681
	NS



Table S1. Loci, number of alleles, size range, number of animals genotyped (N), observed (Ho) and expected (He) hetetozygosities, polymorphic information content (PIC), and p-value for deviation of Hardy-Weinberg Equilibrium (HWE) for loci used in paternity assessment. NS = Not significant.

For each embryo, maternity was known, and there were two possible male sires; paternity was assigned using Cervus 3.0.7. Based on Cervus simulations (10 000), considering that all possible fathers were sampled, and all loci typed, with a typing error of 0.1, the confidence to identify the true father was between 88 % and 95 %. Out of 97 embryos genotyped, 16 could not be unequivocally assigned to either possible father and were therefore removed from downstream paternity allocation analysis. 


Embryo molecular sexing
All embryos from eggs collected between day 2 and day 5 after treatment were sexed. In our study, each PCR reaction included about 300 ng of DNA, 25 pmol of each primer, 0.2 nM of dNTPs, 1.25 U of Taq polymerase (Dream Taq Hot Start DNA Polymerase, Thermo Scientific # EP1701) and 1 x of the included buffer, and water up to 50 µL. Cycling conditions were as described in a different study that also used Japanese quail embryos (Ishishita et al. 2016). Briefly, after an initial denaturing step at 95 °C for 2 min, a “touch-down” set of cycles was used where the annealing temperature started at 60 °C and was lowered 1 °C per cycle until the annealing temperature was 50 °C. These cycles included a 30 sec step at 95C, followed by an annealing step for 30 sec, followed by 72 °C for 1 minute. Next, 30 cycles of 95 °C for 30 s, 50 °C for 30 s, and 72 °C for 30 s were performed, and then a final extension at 72 °C for 5 min. PCR products were run on 2 % agarose gels with SYBR safe (E-Gel® 2% with SYBR safe, Invitrogen #G521802) containing one well of E-gel Sizing DNA ladder (Invitrogen, #10488100) and run for 30 min on the E-Gel Power Snap instrument (Invitrogen). The gel was photographed and the number of bands for each sample well was counted. Gels including samples of DNA from adult animals of known sex were used for further validation of the procedure.

Albumen corticosterone
Corticosterone was quantified in albumen according to (Navara and Pinson 2010). Briefly, albumen samples were weighed (300  10 mg), and then spiked with 20 µL of tritiated corticosterone. Three glass beads (Zymo Research, S1001) and 1 mL of dH2O were added to each sample to help fully mix the samples while being shaken for 5 minutes. 5 mL of diethyl ether was then added, the samples were vortexed for 10 seconds, and then incubated at room temperature for 30 minutes. In the meantime, a dry ice-ethanol bath was prepared. Each sample was flash frozen for 45 seconds using the bath and the supernatant was poured off into a clean tube. These tubes were then dried down under nitrogen gas and reconstituted in 550 µL of phosphate buffered saline with gelatin. All samples were run in duplicate through a radioimmunoassay to quantify corticosterone using a Cosmobio antibody (FKA-420). A standard curve was used to calculate corticosterone concentrations. The inter and intra-assay CVs were 12.2% and 2.4% respectively.

Albumen lysozyme activity
Albumen lysozyme activity was measured using a kinetic spectrophotometric assay according to (Horrocks et al. 2014). Before the assay was conducted, validation experiments were conducted to establish assay conditions and appropriate dilution factors for our sample type. All materials were purchased from Sigma Aldrich and brought to 25˚C prior to beginning the assay. Albumen samples were diluted to two different dilutions (1:300 and 1:400; see Horrocks et al. 2014 for additional information on the importance of running multiple dilutions) using potassium phosphate buffer (100 mM, pH 7.0). Purified chicken egg white lysozyme (L6876) was used to create 8 different lysozyme standards (0.04, 0.025, 0.015, 0.01, 0.008, 0.007, 0.005, 0.004 mg/mL), which were included on the 96-well plate as a standard curve. After the albumen dilutions and lysozyme standards were prepared, 50 µL of each was added to the 96-well plate. We also included a negative control (potassium phosphate buffer only) in duplicate. The absorbance was measured at 450 nm and 25˚C on a Tecan Spark® microplate reader; this initial read is referred to as the pre-read. Then, 200 µL of Micrococcus lysodeikticus solution (1 mg/mL; M3770) was added to all wells (included the negative control). As quickly as possible, the plate was transferred back to the spectrophotometer where it was shaken for 3 seconds, and then read every 10 seconds for 1 hour at 450 nm and 25˚C. 
	Because of the nature of this kinetic assay, there were 360 absorbance readings for each well of the plate. Before calculating lysozyme concentrations, the pre-read absorbance values for each well were subtracted from each of these 360 readings. This is to account for any baseline variation in albumen color, and therefore absorbance. We then identified the time (T75, in seconds) at which the absorbance of each standard had decreased to 75% of that of the negative control (potassium phosphate buffer and Micrococcus lysodeikticus). A standard curve could then be created comparing log(lysozyme concentration) on the y-axis and log(T75) on the x-axis. T75 values were also calculated for each of our samples, and the equation of the line of the standard curve was used to calculate final lysozyme concentrations. A pool of Japanese quail albumen was run on each plate to calculate inter-assay CV, which was 16.3%. The intra-assay CV calculated by comparing the duplicates was 6.5%.



Ovotransferrin levels
 	Ovotransferrin levels were measured in egg albumen using previously published methods (Horrocks et al. 2011, 2014). This assay requires three different reagents. Reagent 1 (R1) consists of 300 mM of Tris, 150 mM of sodium hydrogen carbonate, and 4.2 g/L of Triton X-100 at a pH of 8.4. Reagent 2 (R2) contains 50 mM of Tris, 32.6 mm L-ascorbic acid, and 10 mM of FerroZine at a pH of 4.0. Finally, reagent 3 (R3) consists of 600 mM citric acid and 25.6 mM of thiourea. Briefly, 50 mg  5 mg of albumen was weighed and diluted with 2X dH2O. Then, samples were shaken on a VWR microplate shaker (catalogue #12620-926) at 1100 RPM for 10 minutes. This process helps emulsify the albumen, making it easier to accurately pipette. Ten microliters of this mixture was then added to a 96-well plate in duplicate. A standard curve was created using conalbumin (Sigma Aldrich, C0755) and 10 µL of each standard was added to the 96-well plate in duplicate. A pool of Japanese quail albumen was run as an inter-assay control. Once the plate was loaded, 50 µL of an iron standard solution (Sigma Aldrich, 1197810100) diluted 1:250 with R1 was added to each well. As soon as possible, the plate was transferred to a pre-warmed spectrophotometer (Tecan Spark® microplate reader) where it was shaken for 10 seconds and then incubated for 5 minutes at 36˚C. At this point, a pre-read absorbance measurement was taken at 570 nm (primary wavelength) and 660 nm (reference wavelength). Then, 10 µL of R2 was added to each well and the plate was returned to the incubator where it was shaken for 10 seconds and incubated for another 5 minutes. Finally, 20 µL of R3 was added to each well and the plate was returned once more to the spectrophotometer where it was shaken for 3 seconds. The absorbance was read at 570 and 660 nm immediately (t = 0) and after 6 more minutes of incubation (t = 6).
	To calculate ovotransferrin levels, the reference wavelength absorbance values were first subtracted from the primary wavelength values. Then, the pre-read values were subtracted from the t = 0 and t = 6 absorbance values. Finally, the difference between the t = 0 and t = 6 values were calculated (∆A). The standard curve was adjusted in the same way and ovotransferrin concentration was plotted against the ∆A to find the equation of the line. All samples were run in duplicate and the average inter-assay CV was 10.6%. Samples were randomly distributed across five 96-well plates and the average inter-assay CV was 7%.

Yolk OXY-Adsorbent
	The OXY-Adsorbent kit was used to measure antioxidant capacity in yolk samples using previously established methods (Costantini 2010). Briefly, yolk samples were weighed (100  5 mg) and 5 mL of dH2O was added to each. Samples were then shaken on a VWR microplate shaker (catalogue #12620-926) at 1200 RPM for 10 minutes. They were then transferred to a centrifuge (TX-400 rotor, Thermo Scientific) where they were spun at 4000 RPM for 6 minutes. 100 µL of the supernatant was diluted with 400 µL of dH2O. 2 µL of each diluted yolk sample was added to a 96-well plate in duplicate. A standard curve was also created using the high control sera from Diacron (MC032) and 2 µL of each was added to the plate in duplicate. Finally, 2 µL of the calibrator (MC030) was added to act as an inter-assay control. 200 µL of R1 (HOCl) was added to all wells and the plate was then transferred to a pre-warmed spectrophotometer (Tecan Spark® microplate reader) where it was incubated for 10 minutes while continuously being shaken. The plate was then removed and 2 µL of R2 (chromogen) was added to each well. The plate was returned to the spectrophotometer where it was shaken for an additional 5 minutes. An absorbance reading was taken at 490 nm and the standard curve was used to calculate antioxidant capacity, expressed as µM HOCl neutralized per mg of yolk. The inter and intra-assay CVs were 18.1% and 1.7% respectively. 
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Fig. S1 – Predicted probability of offspring sex ratio as a function of albumen corticosterone.


image1.png
male 1.0

—_ 0.75
X3
=
o c

£38 0.50
Q_ L
28
og
o

~ 0.25

female 0.0

Predicted offspring sex
as a function of corticosterone

COOEIENIRO O O ® © 6 o

. o enOseEm @rw @ ee

0 1 2 3
Albumen corticosterone (ng/mg)




