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Supplemental Table 1.  Crude associations between clinical variables and poor fetal growth (SGA/IUGR)

	
	OR
	95% CI
	FDR adjusted p-value

	Maternal Race
	
	
	1.2x10-01

	        White  (n=260)
	Reference
	
	

	        Black  (n=47)
	1.61
	0.85-3.06
	

	        Asian  (n=27)
	2.21
	0.99-4.91
	

	        Other race or unknown  (n=115)
	1.58
	1.00-2.51
	

	Maternal Height (in cm)
	0.96
	0.93-0.99
	4.0x10-02

	Maternal Height Categories (in cm)
	
	
	4.7x10-02

	        157.5-162.6  (n=126)
	Reference
	
	

	        137.0-157.4  (n =108) 
	2.00
	1.17-3.40
	

	        162.7-182.8  (n -117)
	1.03
	0.60-1.77
	

	Maternal Weight (in kg)
	0.99
	0.97-1.00
	1.3x10-01

	Maternal Weight Categories (in kg)
	
	
	1.0x10-02

	        58.7-71.5  (n=119)
	Reference
	
	

	        37.3-58.6  (n=118)
	2.40
	1.41-4.10
	

	        71.6-128.2 (n=119)
	1.13
	0.65-1.95
	

	Maternal BMI
	0.99
	0.95-1.03
	6.5x10-01

	Maternal BMI Categories
	
	
	2.4x10-01

	        22.7-27.1  (n=116)
	Reference
	
	

	        14.8-22.6  (n=114)
	1.48
	0.87-2.53
	

	        27.2-48.3  (n=115)
	0.94
	0.54-1.62
	

	Maternal Age (in years)
	0.97
	0.93-1.00
	8.0x10-02

	Maternal Age Categories (in years)
	
	
	2.2x10-01

	        26-30  (n=148)
	Reference
	
	

	        18-25  (n=156)
	1.46
	0.91-2.33
	

	        31-43  (n=145)
	0.97
	0.59-1.58
	

	Maternal Age Categories (in years) 
alternate thresholds for age [1, 2] 
	
	
	5.5x10-01

	        20-34  (n=342)
	Reference
	
	

	        18-19  (n=30)
	1.04
	0.48-2.27
	

	        35-43  (n=77)
	0.72
	0.42-1.24
	

	Insurance Type
	
	
	4.0x10-02

	        Private insurance  (n=236)
	Reference
	
	

	        Public insurance  (n=205)   
	1.94
	1.30-2.89
	

	        Military insurance  (n=1)
	NA
	NA
	

	        Self-pay  (n=7)
	1.97
	0.43-9.06
	

	Gravida (# of pregnancies)
	0.89
	0.77-1.02
	1.4x10-01

	Gravida Categories
	
	
	1.4x10-01

	        1        (n=162)
	Reference
	
	

	        2        (n=131)
	0.62
	0.38-1.01
	

	        3-11  (n=153)
	0.65
	0.41-1.03
	

	First Pregnancy,  (n=162)
alternate threshold [1]   
	1.57
	1.05-2.35
	6.6x10-02

	Term Births   (# of previous term births)
	0.78
	0.62-1.00
	8.4x10-02

	Term Birth Categories
	
	
	7.4x10-02

	        0      (n=239)
	Reference
	
	

	        1      (n=130)
	0.55
	0.34-0.88
	

	        2-4  (n=75)
	0.70
	0.41-1.22
	

	Premature Births 
(# of previous preterm births)
	1.15
	0.78-1.70
	5.5x10-01

	Premature Birth Categories
	
	
	1.7x10-01

	        0      (n=397)
	Reference
	
	

	        1      (n=38)
	1.99
	1.02-3.88
	

	        2-5  (n=11)
	0.74
	0.19-2.85
	

	Abortions (# of previous terminations or spontaneous abortions)
	0.92
	0.74-1.14
	5.2x10-01

	Abortion Categories
	
	
	9.7x10-01

	        0     (n=313)
	Reference
	
	

	        1     (n=80)
	0.93
	0.55-1.56
	

	        2-7  (n=50)
	0.94
	0.50-1.76
	

	Live Births (# of previous live births)
	0.85
	0.68-1.05
	1.9x10-01

	Live Birth Categories
	
	
	2.2x10-01

	        0      (n=216)
	Reference
	
	

	        1      (n=141)
	0.68
	0.43-1.06
	

	        2-5  (n=87)
	0.69
	0.41-1.18
	

	Hypertension History  (n=16)
	0.86
	0.29-2.52
	8.4x10-01

	Hypertension in Pregnancy  (n=27)
	2.13
	0.98-4.66
	1.0x10-01

	Diabetes History  (n=5)
	NA
	
	9.8x10-01

	Diabetes in Pregnancy  (n=17)
	2.81
	1.05-7.52
	8.0x10-02

	Tobacco Use History  (n=59)
	2.56
	1.47-4.46
	6.1x10-03

	Tobacco Use in Pregnancy  (n=48)
	3.31
	1.79-6.12
	1.7x10-03

	Alcohol History  (n=15)
	0.95
	0.32-2.83
	9.7x10-01

	Alcohol in Pregnancy  (n=3)
	3.81
	0.34-42.35
	3.4x10-01

	Recreational Drugs History (n=22)
	4.39
	1.75-11.02
	9.7x10-03

	Recreational Drugs in Pregnancy (n=10)
	4.59
	1.17-18.00
	6.6x10-02

	Depression History  (n=60)
	2.81
	1.61-4.88
	2.1x10-03

	Depression in Pregnancy (n=46)
	3.90
	2.06-7.36
	6.7x10-04

	Anxiety History  (n=38)
	2.66
	1.36-5.22
	1.9x10-02

	Anxiety Pregnancy  (n=32)
	3.15
	1.51-6.57
	1.1x10-02

	OCD/PANIC History  (n=8)
	6.13
	1.22-30.75
	6.6x10-02

	OCD/PANIC in Pregnancy  (n=10)
	8.23
	1.73-39.26
	3.0x10-02

	Psychiatric Diagnosis History  (n=74)   Depression, Anxiety, or OCD/Panic   
	2.64
	1.59-4.39
	1.8x10-03

	Psychiatric diagnosis in Pregnancy  (n=58)  
Depression, Anxiety, or OCD/Panic   
	3.93
	2.21-6.98
	1.4x10-04

	Ever Psychiatric Diagnosis (n=76) Depression, Anxiety, or OCD/Panic   
	2.83
	1.71-4.69
	8.6x10-04

	Female Infant  (n=223)
	0.62
	0.42-0.92
	4.7x10-02

	Prenatal Vitamins  (n=355)
	0.86
	0.53-1.39
	5.9x10-01

	Zoloft  (n=13)
	2.42
	0.80-7.34
	1.7x10-01

	SSRI  (n=18)
	3.35
	1.27-8.84
	4.4x10-02

	Atypical Antidepressant (n=5)
	3.06
	0.51-18.53
	2.8x10-01

	Any Antidepressant  (n=21)
	3.51
	1.42-8.67
	2.6x10-02

	Anxiolytic  (n=13)
	3.36
	1.08-10.46
	7.7x10-02
























Supplemental Table 2.  Characteristics of the mother-infant pairs by maternal psychiatric status

	
	No Depression, Anxiety, or OCD/Panic disorder in pregnancy

n = 381 (86.8%)a

	Depression, Anxiety, or OCD/Panic disorder in pregnancy

n = 58 (13.2%)a

	p-value for  difference by psych status 


	
	Median
	IQR
	Median
	IQR
	

	Maternal Age in years   
	28
	24-32
	26
	22-32
	2.7x10-01  b

	Maternal Height in cm   
	160
	157-165
	163
	158-165
	2.5x10-01  b 

	Maternal Weight in kg  
	64
	56-75
	63
	58-75
	7.8x10-01  b

	Maternal BMI    
	24
	22-29
	25
	22-29
	7.4x10-01  b

	
	
	
	
	
	

	
	Frequency
	%
	Frequency
	%
	

	Race
	
	
	
	
	

	    White
	214
	56.2
	38
	65.5
	5.9x10-01  c

	    Black
	40
	10.5
	6
	10.3
	

	    Asian
	25
	6.6
	2
	3.5
	

	    Other Race or Unknown
	102
	26.8
	12
	20.7
	

	Hypertension in pregnancy  
	
	
	
	
	

	    No
	356
	93.7
	56
	96.6
	5.6x10-01  c

	    Yes
	24
	6.3
	2
	3.5
	

	Diabetes in pregnancy  
	
	
	
	
	

	    No
	367
	96.6
	55
	94.8
	4.6x10-01  c

	    Yes
	13
	3.4
	3
	5.2
	

	Tobacco in pregnancy 
	
	
	
	
	

	    No
	353
	92.9
	40
	69.0
	2.3x10-08  d  

	    Yes
	27
	7.1
	18
	31.0
	

	Alcohol in pregnancy  
	
	
	
	
	

	    No
	379
	99.5
	57
	98.3
	3.5x10-01  c

	    Yes
	2
	0.5
	1
	1.7
	

	Recreational Drugs in pregnancy 
	
	
	
	
	

	    No
	373
	98.2
	54
	94.7
	1.3x10-01  c

	    Yes
	7
	1.8
	3
	5.3
	

	Prenatal Vitamins
	
	
	
	
	

	    No
	73
	19.5
	11
	19.0
	9.2x10-01  d

	    Yes
	301
	80.5
	47
	81.0
	

	Insurance
	
	
	
	
	

	    Public
	163
	42.8
	37
	63.8
	2.0x10-02  c

	    Private
	210
	55.1
	21
	36.2
	

	    Military
	1
	0.3
	0
	0.0
	

	    Self-Pay
	7
	1.8
	0
	0.0
	

	Antidepressant medication  in pregnancy 
	
	
	
	
	

	    No
	358
	99.7
	36
	65.5
	1.8x10-17  c

	    Yes
	1
	0.3
	19
	34.6
	

	First pregnancy 
threshold [1]   
	
	
	
	
	

	    No
	237
	62.5
	41
	70.7
	2.3x10-01  d

	    Yes
	142
	37.5
	17
	29.3
	

	Maternal Age Categories (in years) 
thresholds for age [1, 2] 
	
	
	
	
	

	    18-19 
	27
	7.1
	1
	1.7
	3.3x10-01 c

	    20-34 
	289
	75.9
	47
	81.0
	

	    35-43 
	65
	17.1
	10
	17.2
	

	Infant Sex
	
	
	
	
	

	    Male
	189
	49.6
	32
	55.2
	4.3x10-01  d

	    Female
	192
	50.4
	26
	44.8
	

	
	
	
	
	
	

	
	Mean
	SD
	Mean
	SD
	

	Pregnancy History Variables (GTPAL)
	
	
	
	
	

	    Gravida  (total # of pregnancies)
	2.25
	1.43
	2.74
	1.93
	5.5x10-02  b

	    Term births  (# of previous term births)
	0.67
	0.86
	0.68
	0.87
	9.1x10-01  b

	    Premature births  (# of previous preterm births)
	0.12
	0.42
	0.28
	0.77
	3.3x10-02  b

	    Abortions  (# of previous abortions)
	0.42
	0.88
	0.82
	1.30
	3.9x10-03  b  

	    Live births  (# of previous live births)
	0.77
	0.94
	0.84
	1.00
	6.7x10-01  b


a 10 were missing information on psychiatric status
b Wilcoxon-Mann-Whitney test
c Fisher’s Exact test
d Chi Square test
























Identification of candidate loci for the epigenetic analyses 

We identified a recent paper that listed genes linked to poor fetal growth. [3]  These genes were often implicated by gene variants or differential expression patterns.  Subsequent investigation of these genes lead to the identification of other genes linked to SGA/IUGR, and the hits from Banister et al [4] were also evaluated.  We then scanned OMIM (http://www.ncbi.nlm.nih.gov/omim) and Pubmed (http://www.ncbi.nlm.nih.gov/pubmed/) for evidence linking these genes to psychiatric disease.  This process identified 11 genes with links to both SGA/IUGR and psychiatric disease.  One imprinted gene,  MEG3 (Maternally Expressed Gene 3) [5, 6], was excluded because methylation measurements at imprinted genes could be unreliable on the Illumina 27K array platform, as the targeted loci may not be in the imprinting control region. 


Supplemental Table 3.  Genes with known links to psychiatric disease and poor fetal growtha

	Gene 
	References and evidence linking the gene to psychiatric disease and poor fetal growth

	ADCY5                
Adenylate Cyclase 5
	[7-11]

	IGF1                    
Insulin-Like Growth Factor 1
	[12-14]

	LEKR1/CCNL1    
Leucine-, Glutamate-, and Lysine-Rich Protein 1 / Cyclin L1 
	[8, 15-17]

	LEP                     
Leptin
	[18-23]

	IGFBP1               
Insulin-like Growth Factor-Binding Protein 1
	[24-26]

	CRH                    
Corticotropin Releasing Hormone
	[27-30]

	HSD11B2          
11-Beta-Hydroxysteroid Dehydrogenase, Type II
	[25, 31-34]

	HSD11B1
11-Beta-Hydroxysteroid Dehydrogenase, Type I
	[25, 35, 36]

	RPE65 
Retinal Pigment Epithelium-Specific Protein, 65-KD
	[4, 37, 38]

	NFKBIZ 
Nuclear Factor of Kappa Light Chain Gene Enhancer
in B Cells Inhibitor, Zeta
	[4, 39, 40]



a Note: MEG3, Maternally Expressed Gene 3 at 14q32.2, was also identified as a candidate gene [5, 6], but it was excluded from the analysis because methylation measurements at imprinted genes may be problematic using the Illumina 27K array platform.


Then we performed texts searches for these 10 genes in the annotation file for the Human-Methylation-27 BeadChip array (Illumina Inc.,  San Diego, CA) and identified 27 loci with annotations that related to these genes.


Supplemental Table 4:   27 candidate loci with measured Placental DNA methylation levelsa 

	Locus ID #
	Gene Name
	Gene Product

	cg08636224
	FKBP5
	FK506 binding protein 5

	cg00862770
	FKBP5
	FK506 binding protein 5

	cg13384396
	ADCY5
	adenylate cyclase 5

	cg13878010
	ADCY5
	adenylate cyclase 5

	cg01305421
	IGF1
	insulin-like growth factor 1 (somatomedin C)

	cg14568338
	IGF1R
	insulin-like growth factor 1 receptor precursor

	cg22375192
	IGF1R
	insulin-like growth factor 1 receptor precursor

	cg10691006
	MCM2b
	minichromosome maintenance protein 2  

	cg15057726
	MCM2b
	minichromosome maintenance protein 2

	cg15680574
	CCNL1
	cyclin L1

	cg24408817
	CCNL1
	cyclin L1

	cg05660795
	IGFBP1
	insulin-like growth factor binding protein 1 isoform a precursor

	cg27447599
	IGFBP1
	insulin-like growth factor binding protein 1 isoform a precursor

	cg18640030
	CRH
	corticotropin releasing hormone precursor

	cg20329958
	CRH
	corticotropin releasing hormone precursor

	cg08789908
	HSD11B2
	hydroxysteroid (11-beta) dehydrogenase 2

	cg20981893
	HSD11B2
	hydroxysteroid (11-beta) dehydrogenase 2

	cg04732193
	HSD11B1
	11-beta-hydroxysteroid dehydrogenase 1

	cg12782180
	LEP
	leptin precursor

	cg13446852
	LEPR
	leptin receptor isoform 2

	cg21655790
	LEPR
	leptin receptor isoform 2

	cg00177923
	LEPROTL1
	leptin receptor overlapping transcript-like 1

	cg18986713
	LEPROTL1
	leptin receptor overlapping transcript-like 1

	cg11724759
	RPE65
	retinal pigment epithelium-specific protein 65kDa

	cg26555310
	RPE65
	retinal pigment epithelium-specific protein 65kDa

	cg15006396
	NFKBIZ
	nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor; 
zeta isoform a

	cg26284390
	NFKBIZ
	nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor; 
zeta isoform a


a information from the Illumina Human-Methylation-27 BeadChip array annotation file 
  (Illumina Inc.,  San Diego, CA)
b note that the one of the annotation fields for MCM2 mentioned “cyclin-like 1” 


Supplemental Table 5.   Loci with methylation patterns that were significantly associated with poor fetal growth 

	Locus ID #
	Gene Name
	ORa
	95% CI
	FDR adjusted
p-value

	cg08636224
	FKBP5
	3.38
	1.64-6.97
	1.7x10-02

	cg11724759
	RPE65
	15.79
	4.29-58.13
	1.8x10-03

	cg21655790
	LEPR
	0.31
	0.14-0.67
	2.6x10-02

	cg00177923
	LEPROTL1
	0.14
	0.04-0.47
	2.0x10-02

	cg26284390
	NFKBIZ
	0.30
	0.16-0.55
	2.5x10-03

	cg15006396
	NFKBIZ
	0.27
	0.12-0.63
	2.5x10-02



a Odds ratio for poor fetal growth (SGA or IUGR) associated with a one unit increase in relative methylation  




























Supplemental Table 6.  Mean methylation levels at 6 candidate loci within strata defined by psychiatric and medication status 

	Gene
And Locus
	No Psychiatric Diagnosis and No Antidepressant
(n = 159)
	Psychiatric Diagnosis
and No Antidepressant
(n = 13)
	Psychiatric Diagnosis and Antidepressant
(n=12)

	
	59/159  (37.1%) 
had SGA or IUGR
	10/13  (76.9%) 
had SGA or IUGR
	9/12  (75.0%) 
had SGA or IUGR

	
	
Mean Methylation Level    (Standard deviation)

	FKBP5
cg08636224
	1.00   (0.41)
	1.13    (0.41)
	0.84    (0.48)

	RPE65 cg11724759
	0.38   (0.24)
	0.51    (0.26)
	0.37    (0.33)

	LEPR  cg21655790
	-1.21  (0.39)
	-1.36    (0.28)
	-1.14    (0.46)

	LEPROTL1  cg00177923
	-3.27   (0.27)
	-3.33    (0.19)
	-3.18    (0.27)

	NFKBIZ
cg26284390
	-1.55   (0.52)
	-1.72    (0.30)
	-1.47    (0.69)

	NFKBIZ cg15006396
	-1.36    (0.37)
	-1.48    (0.21)
	-1.23    (0.42)


   



Supplemental Table 7. Mean methylation levels at the leptin receptor locus by timing of psychiatric diagnosis among those not on antidepressant medication

	Gene
And Locus
	No History of Psychiatric Diagnosis
(n = 151)
	History of Psychiatric Diagnosis but no active diagnosis
(n = 8)
	Active Psychiatric Diagnosis
(n=13)

	
	57/151  (37.8%) 
had SGA or IUGR
	2/8  (25.0%) 
had SGA or IUGR
	10/13  (76.9%) 
had SGA or IUGR

	
	
Mean Methylation Level    (Standard deviation)

	LEPRa  cg21655790
	-1.22    (0.40)
	-0.98    (0.32)
	-1.36    (0.28)









Supplemental Table 8.  Characteristics of the mother-infant pairs by psychiatric status categories used in the methylation analysis

	
	No Psychiatric Diagnosis and No Antidepressant
(n = 159)
	Psychiatric Diagnosis
and No Antidepressant
(n = 13)
	Psychiatric Diagnosis and Antidepressant
(n=12)
	
p-value
for difference between categories


	
	Median
	IQR
	Median
	IQR
	Median
	IQR
	

	Maternal Age in years   
	28
	23-31
	24
	21-36
	28
	21-31
	9.0x10-01 a

	Maternal Height in cm   
	160
	155-165
	163
	160-164
	160
	157-166
	9.0 x10-01 a

	Maternal Weight in kg  
	63
	55-75
	61
	54-67
	65
	53-83
	8.2 x10-01 a

	Maternal BMI    
	24
	22-28
	24
	21-25
	26
	20-29
	8.5 x10-01 a

	
	
	
	
	
	
	
	

	
	Frequency
	%
	Frequency
	%
	Frequency
	%
	

	Race
	
	
	
	
	
	
	5.8x10-01 b

	    White
	78
	49.1
	7
	53.9
	8
	66.7
	

	    Black
	18
	11.3
	0
	0.0
	2
	16.7
	

	    Asian
	15
	9.4
	0
	0.0
	0
	0.0
	

	    Other Race or Unknown
	48
	30.2
	6
	46.2
	2
	16.7
	

	Hypertension in pregnancy  
	
	
	
	
	
	
	
1.0 b

	    No
	150
	94.9
	13
	100.0
	12
	100.0
	

	    Yes
	8
	5.1
	0
	0.0
	0
	0.0
	

	Diabetes in pregnancy  
	
	
	
	
	
	
	7.0 x10-01 b

	    No
	151
	95.6
	12
	92.3
	12
	100.0
	

	    Yes
	7
	4.4
	1
	7.7
	0
	0.0
	

	Tobacco in pregnancy 
	
	
	
	
	
	
	3.2 x10-04 bc

	    No
	148
	93.1
	8
	61.5
	8
	66.7
	

	    Yes
	11
	6.9
	5
	38.5
	4
	33.3
	

	Alcohol in pregnancy  
	
	
	
	
	
	
	1.0 b

	    No
	158
	99.4
	13
	100.0
	12
	100.0
	

	    Yes
	1
	0.6
	0
	0.0
	0
	0.0
	

	Recreational Drugs in pregnancy 
	
	
	
	
	
	
	
1.4 x10-01 b

	    No
	155
	98.1
	12
	92.3
	11
	91.7
	

	    Yes
	3
	1.9
	1
	7.7
	1
	8.3
	

	Prenatal Vitamins
	
	
	
	
	
	
	9.1 x10-01 b

	    No
	25
	15.7
	2
	15.4
	1
	8.3
	

	    Yes
	134
	84.3
	11
	84.6
	11
	91.7
	

	Insurance
	
	
	
	
	
	
	1.3 x10-01 b

	    Public
	70
	44.0
	10
	76.9
	8
	66.7
	

	    Private
	85
	53.5
	3
	23.1
	4
	33.3
	

	    Military
	0
	0.0
	0
	0.0
	0
	0.0
	

	    Self-Pay
	4
	2.5
	0
	0.0
	0
	0.0
	

	First pregnancy 
threshold [1]   
	
	
	
	
	
	
	
1.0 b

	    No
	105
	66.0
	9
	69.2
	8
	66.7
	

	    Yes
	54
	34.0
	4
	30.8
	4
	33.3
	

	Maternal Age Categories (in years) 
thresholds for age [1, 2] 
	
	
	
	
	
	
	

5.8 x10-01 b

	    18-19 
	10
	6.3
	0
	0.0
	0
	0.0
	

	    20-34 
	125
	78.6
	9
	69.2
	10
	83.3
	

	    35-43 
	24
	15.1
	4
	30.8
	2
	16.7
	

	Infant Sex
	
	
	
	
	
	
	2.0 x10-01 b

	    Male
	76
	47.8
	9
	69.2
	4
	33.3
	

	    Female
	83
	52.2
	4
	30.8
	8
	66.7
	

	
	
	
	
	
	
	
	

	
	Mean
	SD
	Mean
	SD
	Mean
	SD
	

	Pregnancy History Variables (GTPAL)
	
	
	
	
	
	
	

	    Gravida    (total # of 
    pregnancies)
	2.17
	1.21
	2.54
	1.45
	2.83
	1.80
	3.2x10-01 a

	    Term births    (# of 
    previous term births)
	0.62
	0.79
	0.54
	0.66
	0.36
	0.67
	5.4 x10-01 a

	    Premature births    (# of 
   previous preterm births)
	0.16
	0.50
	0.23
	0.44
	0.75
	1.48
	6.7 x10-02 a

	    Abortions    (# of 
   previous abortions)
	0.36
	0.69
	0.85
	1.07
	0.82
	0.87
	1.9 x10-02 ad

	    Live births    (# of 
    previous live births)
	0.73
	0.85
	0.77
	0.83
	0.55
	0.82
	7.0 x10-01 a


a Kruskal-Wallis test
b Fisher’s Exact test
c When compared to those without psychiatric diagnoses, the frequency of tobacco use was higher among those with un-medicated psychiatric diagnoses (Fisher’s Exact test p=3.0x10-3) and those with medicated psychiatric diagnoses (Fisher’s Exact test p=1.3x10-2).  There was no evidence for a difference in tobacco use between those with medicated and un-medicated psychiatric diagnoses (Fisher’s Exact test p=1.0). 
d When compared to those without psychiatric diagnoses, the history of abortion was more frequent among those with un-medicated psychiatric diagnoses (Wilcoxon test p=4.1x10-2) and those with medicated psychiatric diagnoses (Wilcoxon test p=3.6x10-2).  There was no evidence for a difference in abortion history between those with medicated and un-medicated psychiatric diagnoses (Wilcoxon test p=9.3x10-1).













Discussion of Supplemental Table 8:
Factors in addition to methylation at LEPR/cg21655790 that differ by maternal psychiatric status
  

We found that those with psychiatric disease in pregnancy (both medicated and un-medicated) were more likely to use tobacco than those without active psychiatric disease.  Our initial findings indicated a significant association between psychiatric disease in pregnancy and low methylation at LEPR/cg21655790, but based on these new results we also investigated the relationship between methylation at LEPR/cg21655790 and prenatal tobacco use. We found a trend among un-medicated participants suggesting that prenatal tobacco use may also be associated low methylation levels at LEPR/cg21655790 (Fisher’s exact test p=1.3x10-1,  see Supplemental Table 9).  However, the association between un-medicated psychiatric disease and decreased methylation at LEPR/cg21655790 is still significant when those who used tobacco in pregnancy are excluded from the analysis (p=3.3x10-2, Supplemental Table 10).  This indicates that prenatal tobacco use does not explain the association between decreased LEPR/cg21655790 methylation and psychiatric disease.  Additionally, the association between decreased methylation at LEPR/cg21655790 and poor fetal growth still significant in a logistic regression model adjusted for prenatal tobacco use (p=8.5x10-3, Supplemental Table 11).  This indicates that prenatal tobacco use also does not explain the association between decreased methylation at LEPR/cg21655790 and poor fetal growth. Furthermore, we already know form Table 2a in the main text that the association between prenatal psychiatric disease and poor fetal growth (SGA/IUGR) is still significant after adjusting for tobacco use in pregnancy.  This suggests that prenatal tobacco use also does not explain the association between active psychiatric disease and poor fetal growth.  Therefore the links between psychiatric disease, poor fetal growth and decreased methylation at the LEPR locus are not explained by tobacco use.

Note that women with psychiatric disease (medicated and un-medicated) were also more likely to have a history of abortion (spontaneous or otherwise).  Because the abnormal physiology associated with decreased placental methylation at LEPR/cg21655790 may be responsible for a variety of adverse pregnancy outcomes (abortion, poor fetal growth, maternal psychiatric symptoms, etc) we would not consider abortion history to confound the association between placental methylation at LEPR/cg21655790 and either psychiatric disease or SGA/IUGR (see Howards et al 2007 [41] for further discussion).  









Supplemental Table 9. Methylation at the leptin receptor locus by prenatal tobacco use among those not on antidepressant medication

	Gene
And Locus
	Methylation
(adjusted Beta)
	No Prenatal Tobacco Use
(n = 159)
	Prenatal 
Tobacco Use
(n = 17)
	
p-value
(Fisher’s exact test)


	LEPRa  cg21655790
	<= Median
	79  (49.7%)
	12  (70.6%)
	1.3 x 10-1

	
	>  Median
	80  (50.3%)
	5  (29.4%)
	





Supplemental Table 10. Methylation at the leptin receptor locus by maternal psychiatric status excluding those with prenatal tobacco or antidepressant use

	Gene
And Locus
	Methylation
(adjusted Beta)
	
No Psychiatric Diagnosis 
- No antidepressant or tobacco use 
(n = 148)

	
Psychiatric Diagnosis 
- No antidepressant or tobacco use
 (n = 8)

	
p-value
(Fisher’s exact test)


	LEPRa  cg21655790
	<= Median
	70  (47.3%)
	7  (87.5%)
	3.3 x 10-2

	
	>  Median
	78  (52.7%)
	1  (12.5%)
	





Supplemental Table 11.   Odds Ratios for poor fetal growth associated with methylation at LEPR/cg21655790 adjusted for prenatal tobacco use 

	
	OR
	95% CI
	p-value

	Unadjusted model
	
	
	

	    Methylation at LEPR/cg21655790
	0.31a
	0.14-0.67
	2.9x10-3

	
	
	
	

	Prenatal tobacco use adjusted model
	
	
	

	    Methylation at LEPR/cg21655790
	0.34b
	0.15-0.76
	8.5x10-3

	    Prenatal tobacco use
	5.96c
	1.91-18.63
	2.1x10-3



a Odds ratio for poor fetal growth (SGA or IUGR) associated with a one unit increase in relative methylation
b Odds ratio for poor fetal growth (SGA or IUGR) associated with a one unit increase in relative methylation after 
   adjusting for the prenatal tobacco use   
c Odds ratio for poor fetal growth associated with prenatal tobacco use after adjusting for methylation at 
   LEPR/cg21655790



Supplemental Table 12.  Characteristics of the mother-infant pairs included in the methylation data subset compared to those excluded

	
	
No Methylation Data
(excluded from the methylation analyses)
n = 252

	
Methylation Data
(included in the methylation analyses) 
n = 197

	
p-value for  difference 


	
	Median
	IQR
	Median
	IQR
	

	Maternal Age in years   
	28
	24-32
	28
	23-32
	5.4x10-01  a

	Maternal Height in cm   
	160
	157-165
	160
	155-165
	9.1x10-01  a

	Maternal Weight in kg  
	64
	57-75
	62
	55-75
	2.5x10-01  a

	Maternal BMI    
	25
	22-29
	24
	22-29
	7.6x10-02  a

	
	
	
	
	
	

	
	Frequency
	%
	Frequency
	%
	

	Race
	
	
	
	
	

	    White
	158
	62.7
	102
	51.8
	7.5x10-02  b

	    Black
	26
	10.3
	21
	10.7
	

	    Asian
	11
	4.4
	16
	8.1
	

	    Other Race or Unknown
	57
	22.6
	58
	29.4
	

	Hypertension in pregnancy  
	
	
	
	
	

	    No
	234
	93.2
	186
	94.9
	4.6x10-01  b

	    Yes
	17
	6.8
	10
	5.1
	

	Diabetes in pregnancy  
	
	
	
	
	

	    No
	243
	96.8
	187
	95.4
	4.4x10-01  b

	    Yes
	8
	3.2
	9
	4.6
	

	Tobacco in pregnancy 
	
	
	
	
	

	    No
	224
	89.6
	175
	88.8
	7.9x10-01  b

	    Yes
	26
	10.4
	22
	11.2
	

	Alcohol in pregnancy  
	
	
	
	
	

	    No
	249
	99.2
	196
	99.5
	1.0  c

	    Yes
	2
	0.8
	1
	0.5
	

	Recreational Drugs in pregnancy 
	
	
	
	
	

	    No
	246
	98.4
	190
	96.9
	3.5x10-01  c

	    Yes
	4
	1.6
	6
	3.1
	

	Prenatal Vitamins
	
	
	
	
	

	    No
	50
	20.4
	37
	18.8
	6.7x10-01  b

	    Yes
	195
	79.6
	160
	81.2
	

	Insurance
	
	
	
	
	

	    Public
	113
	44.8
	92
	46.7
	3.6x10-01  c

	    Private
	136
	54.0
	100
	50.8
	

	    Military
	1
	0.4
	0
	0.0
	

	    Self-Pay
	2
	0.8
	5
	2.5
	

	Psychiatric diagnosis in pregnancy 
	
	
	
	
	

	    No
	215
	87.0
	166
	86.46
	8.6x10-01  b

	    Yes
	32
	13.0
	26
	13.54
	

	Antidepressant medication  in pregnancy 
	
	
	
	
	

	    No
	225
	96.6
	176
	93.1
	1.1x10-01  b

	    Yes
	8
	3.4
	13
	6.9
	

	First pregnancy 
threshold [1]   
	
	
	
	
	

	    No
	153
	61.5
	131
	66.5
	2.7x10-01  b

	    Yes
	96
	38.6
	66
	33.5
	

	Maternal Age Categories (in years) 
thresholds for age [1, 2] 
	
	
	
	
	

	    18-19 
	19
	7.5
	11
	5.6
	6.1x10-01  b

	    20-34 
	188
	74.6
	154
	78.2
	

	    35-43 
	45
	17.9
	32
	16.2
	

	Infant Sex
	
	
	
	
	

	    Male
	132
	52.4
	94
	47.7
	3.3x10-01  b

	    Female
	120
	47.6
	103
	52.3
	

	
	
	
	
	
	

	
	Mean
	SD
	Mean
	SD
	

	Pregnancy History Variables (GTPAL)
	
	
	
	
	

	    Gravida  
    (total # of pregnancies)
	2.38
	1.68
	2.24
	1.27
	8.8x10-01  a

	    Term births  
    (# of previous term births)
	0.73
	0.92
	0.60
	0.77
	2.2x10-01  a

	    Premature births 
    (# of previous preterm births)
	0.10
	0.35
	0.20
	0.61
	5.0x10-02  a

	    Abortions  
    (# of previous abortions)
	0.52
	1.09
	0.43
	0.74
	6.3x10-01  a

	    Live births  
    (# of previous live births)
	0.83
	1.02
	0.72
	0.83
	6.2x10-01  a


 a Wilcoxon-Mann-Whitney test
b Chi-Square test
c Fisher’s Exact test
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