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Effect of extraction time on age-related changes in CHC profiles
A possible effect of extraction time on age-related changes in CHC profiles was tested by extracting newly emerged and 6‑day-old O. bicornis males for 30 min, 1 h, 6 h, and 24 h, respectively. This convoying analysis was also based on relative proportions and the data were treated as compositions. To deal with potential non-linear intensity bias, data were quantile-normalized and centered log-ratio transformed (see main article for details). The dimensionality of the data set was reduced by principal component analysis (PCA, regression method), extracting all factors with an eigenvalue > 1. A discriminant function analyses (DA) was performed on the PCA scores to discriminate the 24‑hour extraction time samples. Finally, the calculated the discriminant function values of all samples were used to determine the effect of extraction time and age as fixed factors by an ANOVA.
In all extracted males, 42 substances were detectable (a total of 41 samples, each group n ≥ 5). The components were reduced by PCA to 6 factors explaining 84.31% of the total variance. The scores of the canonical discriminant function modelled to differentiate 24 h extracts of freshly emerged from 6 day old males (eigenvalue 89.863 accounting for 100% of the variance, λ = 0.011, χ2 = 27.056, P < 0.001) and subsequently calculated for all samples differed only by age, but not by extraction time (ANOVA, age (A) and extraction time (ET) as fixed factors: F7, 41 = 103.297, P < 0.001; FA = 718.121, P < 0.001; FET = 0.422, P = 0.739; FA x ET = 1.398, P = 0.261). The profiles used in the analysis of the CHCs were not biased by the extraction method used in the study.
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Figure S1 Chromatograms of newly emerged (top) and 6 day old (bottom) males (upward traces) and females (downward traces) of Osmia cornuta. Chromatograms have been normalized to the largest peak of the CHC compounds at 1 MCounts (indicated by an asterisk). Peak numbers refer to Table S1.
Table SI Area percentage composition (largest typical fragment; mean ± sd) of CHC-compounds based on hexane extracts from O. cornuta males and females. Sd < 0.005 were rounded to 0.01.
	Peak
	Substance
	Kováts-Index*
	Male
	Female

	
	
	
	0 d (n = 18)
	6 d (n = 10)
	0 d (n = 7)
	6 d (n = 10)

	1
	C15:0-2-one
	1782
	0.02 ± 0.01
	0.48 ± 0.26
	0.01 ± 0.01
	0.01 ± 0.01

	2
	C14:0-IPE
	1862
	< 0.01 ± 0.01
	0.35 ± 0.16
	< 0.01 ± 0.01
	< 0.01 ± 0.01

	3
	C17:0-2-one
	1919
	0.02 ± 0.01
	0.22 ± 0.12
	0.02 ± 0.01
	0.01 ± 0.01

	4
	C16:0-IPE
	2024
	0.01 ± 0.01
	1.11 ± 0.57
	0.01 ± 0.01
	0.01 ± 0.01

	5
	n-C21:0
	2100
	0.38 ± 0.08
	0.19 ± 0.02
	0.50 ± 0.11
	0.18 ± 0.03

	6
	n-C22:0
	2200
	0.10 ± 0.03
	0.07 ± 0.01
	0.10 ± 0.02
	0.07 ± 0.01

	7
	9-C23:1
	2273
	0.12 ± 0.08
	0.78 ± 0.15
	0.18 ± 0.05
	1.11 ± 0.27

	8
	7-C23:1
	2280
	0.28 ± 0.10
	3.29 ± 0.44
	0.61 ± 0.17
	9.98 ± 1.94

	9
	n-C23:0
	2300
	12.06 ± 1.73
	8.15 ± 0.59
	11.12 ± 1.39
	5.97 ± 0.82

	10
	11+-C24:1
	2367
	0.10 ± 0.06
	0.35 ± 0.03
	0.16 ± 0.03
	0.29 ± 0.05

	11
	9-C24:1
	2373
	0.09 ± 0.03
	0.15 ± 0.04
	0.07 ± 0.03
	0.13 ± 0.06

	12
	7-C24:1
	2381
	0.20 ± 0.05
	0.79 ± 0.07
	0.20 ± 0.04
	1.01 ± 0.08

	13
	n-C24:0
	2400
	0.74 ± 0.05
	0.46 ± 0.04
	0.76 ± 0.09
	0.34 ± 0.05

	14
	X-Me-C24:0
	2420
	0.30 ± 0.08
	0.05 ± 0.02
	0.17 ± 0.03
	0.03 ± 0.01

	15
	9-C25:1
	2474
	11.47 ± 1.91
	13.89 ± 2.27
	10.83 ± 1.37
	10.62 ± 1.51

	16
	7-C25:1
	2483
	28.25 ± 2.92
	42.45 ± 1.27
	24.71 ± 3.52
	44.85 ± 2.52

	17
	5-C25:1
	2492
	0.08 ± 0.05
	0.14 ± 0.07
	0.08 ± 0.02
	0.37 ± 0.06

	18
	n-C25:0
	2500
	17.87 ± 2.12
	9.09 ± 1.08
	18.88 ± 2.17
	7.66 ± 1.06

	19
	X-Me-C25:0
	2530
	0.05 ± 0.02
	0.09 ± 0.01
	0.05 ± 0.02
	0.08 ± 0.01

	20
	Y-Me-C25:0
	2558
	0.90 ± 0.21
	0.06 ± 0.02
	0.53 ± 0.13
	0.03 ± 0.01

	21
	11+-C26:1
	2575
	0.20 ± 0.08
	0.16 ± 0.03
	0.22 ± 0.05
	0.12 ± 0.04

	22
	9-C26:1
	2578
	0.16 ± 0.08
	0.08 ± 0.02
	0.12 ± 0.03
	0.06 ± 0.02

	23
	7-C26:1
	2583
	0.31 ± 0.04
	0.38 ± 0.02
	0.26 ± 0.02
	0.31 ± 0.02

	24
	n-C26:0
	2600
	0.46 ± 0.12
	0.13 ± 0.02
	0.56 ± 0.14
	0.14 ± 0.02

	25
	X-Me-C26:0
	2608
	1.68 ± 0.47
	0.11 ± 0.05
	1.28 ± 0.25
	0.04 ± 0.01

	26
	Y-Me-C26:0
	2632
	1.29 ± 0.32
	0.08 ± 0.04
	0.89 ± 0.21
	0.04 ± 0.01

	27
	9-C27:1
	2675
	1.32 ± 0.27
	0.95 ± 0.15
	1.65 ± 0.12
	0.54 ± 0.09

	28
	7-C27:1
	2683
	4.04 ± 0.56
	6.26 ± 0.29
	4.55 ± 0.53
	5.67 ± 0.22

	29
	5-C27:1
	2693
	0.05 ± 0.03
	0.43 ± 0.09
	0.14 ± 0.04
	0.97 ± 0.12

	30
	n-C27:0
	2700
	8.74 ± 2.30
	1.94 ± 0.23
	8.89 ± 2.44
	2.61 ± 0.37

	31
	X-Me-C27:0
	2731
	0.41 ± 0.07
	0.03 ± 0.02
	0.29 ± 0.03
	0.02 ± 0.01

	32
	7-C28:1
	2782
	0.12 ± 0.02
	0.22 ± 0.02
	0.17 ± 0.04
	0.18 ± 0.01

	33
	n-C28:0
	2800
	0.70 ± 0.21
	0.06 ± 0.02
	0.72 ± 0.14
	0.06 ± 0.01

	34
	X-Me-C28:0
	2809
	0.23 ± 0.06
	0.05 ± 0.02
	0.20 ± 0.05
	0.02 ± 0.02

	35
	7-C29:1
	2885
	2.55 ± 0.51
	5.51 ± 0.50
	3.86 ± 0.62
	4.46 ± 0.38

	36
	n-C29:0
	2900
	3.14 ± 0.92
	0.57 ± 0.11
	4.24 ± 0.95
	0.88 ± 0.19

	37
	5-C30:1
	2986
	0.01 ± 0.01
	0.08 ± 0.06
	0.03 ± 0.01
	0.05 ± 0.01

	38
	n-C30:0
	3000
	0.20 ± 0.09
	0.03 ± 0.01
	0.35 ± 0.07
	0.02 ± 0.01

	39
	X-Me-C30:0
	3009
	0.66 ± 0.18
	0.06 ± 0.03
	0.66 ± 0.13
	0.02 ± 0.00

	40
	5-C31:1
	3087
	0.02 ± 0.02
	0.60 ± 0.11
	0.19 ± 0.08
	0.73 ± 0.14

	41
	n-C31:0
	3100
	0.67 ± 0.34
	0.12 ± 0.03
	1.74 ± 0.39
	0.32 ± 0.05


* Kováts index for temperature programmed GC, calculated by an n-alkane (C8-C40) standard for a 5% diphenyl/95% dimethyl polysiloxane stationary phase capillary column
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Figure S2 Chromatograms of newly emerged (top) and 6 day old (bottom) males (upward traces) and females (downward traces) of Osmia bicornis. Chromatograms have been normalized to the largest peak of the CHC compounds at 1 MCounts (indicated by an asterisk). Peak numbers refer to Table S2.


[bookmark: _GoBack]Table SII Area percentage composition (largest typical fragment; mean ± sd) of CHC-compounds based on hexane extracts from O. bicornis males and females. Sd < 0.005 were rounded to 0.01.
	Peak
	Substance
	Kováts-Index*
	Male
	Female

	
	
	
	0 d (n = 18)
	6 d (n = 10)
	0 d (n = 7)
	6 d (n = 10)

	1
	n-C21:0
	2100
	0.92 ± 0.43
	0.23 ± 0.08
	0.59 ± 0.12
	0.32 ± 0.03

	2
	9-C18:1-EE
	2103
	0.08 ± 0.10
	0.08 ± 0.03
	0.01 ± 0.01
	0.03 ± 0.05

	3
	n-C22:0
	2200
	0.21 ± 0.14
	0.03 ± 0.01
	0.10 ± 0.02
	0.06 ± 0.01

	4
	9-C23:1
	2274
	0.13 ± 0.06
	0.11 ± 0.05
	0.06 ± 0.02
	0.09 ± 0.02

	5
	7-C23:1
	2281
	0.08 ± 0.03
	0.03 ± 0.01
	0.05 ± 0.01
	0.06 ± 0.01

	6
	n-C23:0
	2300
	8.66 ± 3.00
	2.62 ± 0.52
	6.90 ± 1.54
	3.06 ± 0.38

	7
	9-C24:1
	2375
	0.15 ± 0.06
	0.11 ± 0.03
	0.04 ± 0.02
	0.06 ± 0.01

	8
	7-C24:1
	2375
	0.05 ± 0.01
	0.02 ± 0.00
	0.03 ± 0.01
	0.02 ± 0.01

	9
	n-C24:0
	2400
	0.89 ± 0.32
	0.44 ± 0.07
	0.82 ± 0.14
	0.71 ± 0.06

	10
	9-C25:1
	2475
	13.68 ± 5.80
	9.76 ± 3.18
	2.82 ± 1.03
	4.28 ± 0.40

	11
	7-C25:1
	2482
	4.83 ± 1.97
	1.30 ± 0.26
	2.98 ± 1.07
	1.08 ± 0.15

	12
	5-C25:1
	2493
	0.30 ± 0.08
	0.37 ± 0.05
	0.18 ± 0.04
	0.50 ± 0.09

	13
	n-C25:0
	2500
	23.88 ± 4.72
	18.08 ± 1.75
	28.92 ± 3.72
	30.78 ± 1.33

	14
	11+-C26:1
	2576
	0.04 ± 0.03
	0.26 ± 0.05
	0.09 ± 0.02
	0.41 ± 0.04

	15
	9-C26:1
	2576
	0.72 ± 0.25
	0.81 ± 0.07
	0.62 ± 0.12
	0.64 ± 0.04

	16
	7-C26:1
	2583
	0.26 ± 0.07
	0.19 ± 0.02
	0.24 ± 0.03
	0.13 ± 0.02

	17
	5-C26:1
	2595
	0.30 ± 0.33
	0.05 ± 0.01
	0.06 ± 0.01
	0.12 ± 0.03

	18
	n-C26:0
	2600
	0.57 ± 0.30
	0.29 ± 0.05
	0.78 ± 0.05
	0.32 ± 0.03

	19
	X,X-C27:2
	2649
	0.92 ± 0.43
	0.23 ± 0.08
	0.59 ± 0.12
	0.03 ± 0.05

	20
	Y,Y-C27:2
	2656
	0.08 ± 0.10
	0.08 ± 0.03
	0.01 ± 0.01
	0.06 ± 0.01

	21
	11+-C27:1
	2670
	0.21 ± 0.14
	0.03 ± 0.01
	0.10 ± 0.02
	0.09 ± 0.02

	22
	9-C27:1
	2677
	0.13 ± 0.06
	0.11 ± 0.05
	0.06 ± 0.02
	0.06 ± 0.01

	23
	7-C27:1
	2685
	0.08 ± 0.03
	0.03 ± 0.01
	0.05 ± 0.01
	3.06 ± 0.38

	24
	5-C27:1
	2695
	8.66 ± 3.00
	2.62 ± 0.52
	6.90 ± 1.54
	0.06 ± 0.01

	25
	n-C27:0
	2700
	0.15 ± 0.06
	0.11 ± 0.03
	0.04 ± 0.02
	0.02 ± 0.01

	26
	9-C28:1
	2775
	0.05 ± 0.01
	0.02 ± 0.00
	0.03 ± 0.01
	0.71 ± 0.06

	27
	n-C28:0
	2800
	0.89 ± 0.32
	0.44 ± 0.07
	0.82 ± 0.14
	4.28 ± 0.40

	28
	X,X-C29:2
	2852
	13.68 ± 5.80
	9.76 ± 3.18
	2.82 ± 1.03
	1.08 ± 0.15

	29
	Y,Y-C29:2
	2859
	4.83 ± 1.97
	1.30 ± 0.26
	2.98 ± 1.07
	0.50 ± 0.09

	30
	11+-C29:1
	2868
	0.30 ± 0.08
	0.37 ± 0.05
	0.18 ± 0.04
	30.78 ± 1.33

	31
	9-C29:1
	2878
	23.88 ± 4.72
	18.08 ± 1.75
	28.92 ± 3.72
	0.41 ± 0.04

	32
	7-C29:1
	2887
	0.04 ± 0.03
	0.26 ± 0.05
	0.09 ± 0.02
	0.64 ± 0.04

	33
	n-C29:0
	2900
	0.72 ± 0.25
	0.81 ± 0.07
	0.62 ± 0.12
	0.13 ± 0.02

	34
	X,X-C31:2
	3046
	0.26 ± 0.07
	0.19 ± 0.02
	0.24 ± 0.03
	0.12 ± 0.03

	35
	9-C31:1
	3050
	0.30 ± 0.33
	0.05 ± 0.01
	0.06 ± 0.01
	0.73 ± 0.04

	36
	5-C31:1
	3068
	0.57 ± 0.30
	0.29 ± 0.05
	0.78 ± 0.05
	0.28 ± 0.07

	37
	n-C31:0
	3100
	0.36 ± 0.32
	0.75 ± 0.25
	0.08 ± 0.05
	0.31 ± 0.08


* Kováts index for temperature programmed GC, calculated by an n-alkane (C8-C40) standard for a 5% diphenyl/95% dimethyl polysiloxane stationary phase capillary column

Identification of the carboxylic acid esters of Osmia cornuta and O. bicornis males
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Short Name: Graph30]Figure S3 Identification of ethyl 9-hexadenenoate (syns: ethyl palmitoleate; ethyl hexadec-9-enoate; 9-C16:1 EE): (a) formula with fragmentation pattern and mass spectrum of the carboxylic acid ester, (b) formula with fragmentation pattern and mass spectrum of the DMDS adducts; black triangles indicate the molecule ion
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Short Name: Graph31]Figure S4 Identification of isopropyl 9-hexadenenoate (syns: Hexadecenoic acid, 1-methylethyl ester; propan-2-yl hexadec-9-enoate; hexadecenoic acid, 1-methylethyl ester; 9-C16:1 IPE): (a) formula with fragmentation pattern and mass spectrum of the carboxylic acid ester, (b) formula with fragmentation pattern and mass spectrum of the DMDS adducts; please note that due to MacLafferty rearrangements a m/z = 254 fragment (a) and a m/z = 203 fragment (b) are formed; black triangles indicate the molecule ion
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Short Name: Graph34]Figure S5 Identification of ethyl 7-hexadenenoate (syns: 7-Hexadecenoic acid, ethyl ester; ethyl hexadec-7-enoate; 7-C16:1 EE) from Osmia bicornis males: (a) formula with fragmentation pattern and mass spectrum of the carboxylic acid ester, (b) formula with fragmentation pattern and mass spectrum of the DMDS adducts; black triangles indicate the molecule ion
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