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Supplementary Figure 1. RBD antibodies and microneutralization tests. (a) Antibody end point titres of RBD-specific IgM and IgA in matched maternal-cord dyads (n=9). Wilcoxon test was used to determine statistical significance, **p<0.01. (b,c) Geometric mean titres of neutralizing antibodies in donor plasma from (b) pregnant and non-pregnant healthy (n=15 and 15), acute (n= 13 and 10) and convalescent donors (n=13 and 13) and (c) matched maternal-cord pairs (n=6). Black dashed line indicates detection limit, orange dashed lines indicates seroconversion cut-off.


Supplementary Figure 2. IgG glycosylation. (a) Relative abundance of different glycosylation patterns on total IgG from pregnant and non-pregnant healthy (n=15 and 14), acute (n=13 and 7), convalescent (n=12 and 11) COVID-19 donors, plus healthy cord blood (n=10) and COVID-19 exposed cord blood (n=6). (b) Proportions of IgG glycotypes in healthy or acute/convalescent pregnant or non-pregnant women. Means and standard deviations are shown. 

Supplementary Figure 3. CD4 and CD8 T cell activation. (a) CD8+ T cell activation was determined by HLA-DR and CD38 expression. (b) Frequencies of HLA-DR+CD38+ CD8+ T cells in healthy (P n=18, Non-P n=8), acute (P n=13, Non-P n=9) and convalescent (P n=15 Non-P n=10) COVID-19 pregnant and non-pregnant women. (c) Fold-difference in the mean frequency of HLA-DR+CD38+ CD8+ T cells from healthy to acute COVID-19 for pregnant and non-pregnant donors. (d) Correlation between the frequency of HLA-DR+CD38+ CD8+ T cells and days post symptom onset for pregnant (n=27) and non-pregnant women (n=19) with COVID-19. (e) Proportions of granzymes A, B, K and M and perforin expression in HLA-DR+CD38+ CD8+ T cells in pregnant and non-pregnant healthy (n=15 and 6), acute (n=12 and 7), convalescent (n=13 and 6) COVID-19 women. (f) CD4+ T cell activation was determined by HLA-DR and CD38 expression. (g) Frequencies of HLA-DR+CD38+ CD4+ T cells in healthy, acute and convalescent COVID-19 pregnant and non-pregnant women. (h) Fold-difference in the mean frequency of HLA-DR+CD38+ CD4+ T cells from healthy to acute COVID-19 for pregnant and non-pregnant donors. (i) Correlation between the frequency of HLA-DR+CD38+ CD4+ T cells and days post symptom onset for pregnant and non-pregnant women with COVID-19. (j) Proportions of granzymes A, B, K and M and perforin expression in HLA-DR+CD38+ CD4+ T cells. Inner pie chart describes the proportions of cells expressing multiple cytotoxic molecules and the outer circles depict which molecules contribute to the multifunctionality. (b,g) Means and standard deviations are shown. Statistical significance was determined using the Mann Whitney U test. (e,j) Permutations test was used to determine statistical significance. Inner pie chart describes the proportions of cells expressing multiple cytotoxic molecules and the outer circles depict which molecules contribute to the multifunctionality. (d,i) Linear regression and 95% CI are shown. Statistics shown are Spearman correlation coefficient.

Supplementary Figure 4. (a-c) Frequencies of HLA-DR+ total (a), CD56bright (b) and CD56dim (c) NK cells in placenta tissue from unexposed (n=6) and COVID-19 (n=8) pregnancies. (d) Proportions of CD56brightCD16-, CD56dimCD16+ and non-CD56bright/dim (CD56dimCD16-) NK cells within unexposed and COVID-19 placentae. (e) Frequencies of CD56bright NK cells in matched maternal-placenta dyads. COVID-19 and unexposed pregnancies are combined in the Wilcoxon statistical test to determine statistical significance, ***p<0.001. (f-h) Frequencies of HLA-DR+CD38+ (f) CD4+, (g) CD8+ and (h) γδ T cells. (a-h) Unexposed pregnancy placentae, COVID-19 pregnancy placentae. (a-d,f-h) Means and standard deviations are shown. Statistical significance was determined using the Mann Whitney U test.

Supplementary Figure 5. Cytokines in unexposed and COVID-19 pregnancy cord blood. Concentrations of thirteen cytokines detected in cord blood from unexposed (n=10) and COVID-19 (n=8) pregnancies. Mann-Whitney U test was used to determine statistical significance.

Supplementary Figure 6. (a) Gating strategy for monocytes, T, B, NK and γδ T cells and (b) TFH and ASC cell activation (Supp Table 4).
Supplementary Figure 7. (a) Gating strategy for the cytotoxicity profiles of CD4+ and CD8+ T cells and NK cells expressing intracellular granzymes A, B, K and M and perforin (Supp Table 4). (b) Gating strategy for activation and phenotypes of MAIT and γδ T cells (Supp Table 4).


Supplementary Table 1. Cohort summary
	
	Healthy
	Acute
	Convalescent

	
	Pregnant
	Non-pregnant
	Pregnant
	Non-pregnant
	Pregnant
	Non-pregnant

	Sample size
	21
	37
	8
	9
	13
	18

	Age, median (range)
	33 (24-42)
	32 (20-48)
	30 (25-36)
	27 (21-47)
	32 (25-40)
	30.5 (21-49)

	Female (%)
	100%
	100%
	100%
	100%
	100%
	100%

	Days post symptom onset at collection, median (range)
	N/A
	N/A
	8 (1-17)
	8.5 (2-13)
	110 (21-258)
	87 (28-208)

	Location during acute disease
	
	
	
	
	
	

	Intensive care unit (ICU)
	N/A
	N/A
	0
	2
	1
	0

	Hospital ward
	N/A
	N/A
	6
	6
	4
	2

	Home/Outpatient
	N/A
	N/A
	2
	1
	8
	16

	Week gestation at sample collection, median (range)
	39 (20-41)
	
	24 (16-35)
	
	38 (22-42)
	






Supplementary Table 2. Cohort clinical data
	Coded ID
	Age
	Pregnant
(Y/N)
	Disease
	Days post symptom onset:
	Days in
hospital
	Week of gestation:
	Matched cord blood and placenta (Y/N)

	
	
	
	
	Visit
1
	Visit
2
	Visit
3
	Visit
4
	
	Visit
1
	Visit
2
	Visit
3
	Visit
4
	

	NP-C-01
	29
	N
	COVID-19
	7
	8
	
	
	2
	
	
	
	
	 

	NP-C-02
	22
	N
	COVID-19
	11
	12
	
	
	2
	
	
	
	
	 

	NP-C-03
	47
	N
	COVID-19
	9
	
	
	
	27
	
	
	
	
	 

	NP-C-04
	27
	N
	COVID-19
	13
	
	
	
	1
	
	
	
	
	 

	NP-C-05
	30
	N
	COVID-19
	7
	110
	
	
	2
	
	
	
	
	 

	NP-C-06
	25
	N
	COVID-19
	2
	
	
	
	6
	
	
	
	
	 

	NP-C-07
	31
	N
	COVID-19
	10
	11
	113
	
	2
	
	
	
	
	 

	NP-C-08
	25
	N
	COVID-19
	1
	
	
	
	6
	
	
	
	
	 

	NP-C-09
	30
	N
	COVID-19
	110
	
	
	
	
	
	
	
	
	 

	NP-C-10
	43
	N
	COVID-19
	114
	
	
	
	
	
	
	
	
	 

	NP-C-11
	35
	N
	COVID-19
	119
	
	
	
	
	
	
	
	
	 

	NP-C-12
	24
	N
	COVID-19
	85
	
	
	
	
	
	
	
	
	 

	NP-C-13
	31
	N
	COVID-19
	121
	
	
	
	
	
	
	
	
	 

	NP-C-14
	27
	N
	COVID-19
	134
	
	
	
	
	
	
	
	
	 

	NP-C-15
	21
	N
	COVID-19
	8
	28
	59
	126
	
	
	
	
	
	 

	NP-C-16
	22
	N
	COVID-19
	32
	72
	205
	
	
	
	
	
	
	 

	NP-C-17
	49
	N
	COVID-19
	29
	61
	143
	
	
	
	
	
	
	 

	NP-C-18
	22
	N
	COVID-19
	47
	68
	131
	
	
	
	
	
	
	 

	NP-C-19
	49
	N
	COVID-19
	44
	208
	
	
	
	
	
	
	
	 

	NP-C-20
	28
	N
	COVID-19
	49
	144
	
	
	
	
	
	
	
	 

	NP-C-21
	49
	N
	COVID-19
	45
	87
	136
	
	
	
	
	
	
	 

	NP-C-22
	24
	N
	COVID-19
	56
	80
	131
	
	
	
	
	
	
	 

	NP-C-23
	34
	N
	COVID-19
	45
	119
	
	
	
	
	
	
	
	 

	NP-C-24
	32
	N
	COVID-19
	45
	
	
	
	
	
	
	
	
	 

	P-C-01
	31
	Y
	COVID-19
	11
	12
	
	
	2
	24
	24
	
	
	 

	P-C-02
	36
	Y
	COVID-19
	12
	17
	
	
	6
	19
	20
	
	
	 

	P-C-03
	32
	Y
	COVID-19
	6
	
	
	
	1
	35
	
	
	
	 

	P-C-04
	30
	Y
	COVID-19
	30
	
	
	
	4
	39
	
	
	
	Y

	P-C-05
	34
	Y
	COVID-19
	55
	
	
	
	1
	42
	
	
	
	Y

	P-C-06
	35
	Y
	COVID-19
	104
	
	
	
	NA
	39
	
	
	
	Y

	P-C-07
	36
	Y
	COVID-19
	141
	
	
	
	6
	38
	
	
	
	Y

	P-C-08
	28
	Y
	COVID-19
	115
	
	
	
	NA
	40
	
	
	
	Y

	P-C-09
	32
	Y
	COVID-19
	144
	
	
	
	NA
	40
	
	
	
	Y

	P-C-10
	32
	Y
	COVID-19
	217
	
	
	
	NA
	36
	
	
	
	Y

	P-C-11
	31
	Y
	COVID-19
	198
	
	
	
	NA
	38
	
	
	
	Y

	P-C-12
	35
	Y
	COVID-19
	258
	
	
	
	NA
	40
	
	
	
	Y

	P-C-13
	33
	Y
	COVID-19
	6
	8
	
	
	5
	28
	28
	
	
	 

	P-C-14
	25
	Y
	COVID-19
	1
	3
	5
	21
	5
	25
	25
	26
	28
	 

	P-C-15
	29
	Y
	COVID-19
	10
	79
	139
	
	
	16
	26
	34
	
	 

	P-C-16
	27
	Y
	COVID-19
	10
	
	
	
	
	21
	
	
	
	 

	P-C-17
	40
	Y
	COVID-19
	32
	
	
	
	17
	29
	
	
	
	 

	P-C-18
	30
	Y
	COVID-19
	63
	110
	
	
	NA
	22
	29
	
	
	 

	P-C-19
	26
	Y
	COVID-19
	6
	
	
	
	5
	21
	
	
	
	 

	NP-H-01
	20
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-02
	21
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-03
	33
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-04
	47
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-05
	36
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-06
	41
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-07
	25
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-08
	32
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-09
	36
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-10
	28
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-11
	32
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-12
	40
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-13
	41
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-14
	37
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-15
	46
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-16
	28
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-17
	24
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-18
	36
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-19
	38
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-20
	43
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-21
	22
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-22
	21
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-23
	21
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-24
	35
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-25
	25
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-26
	25
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-27
	29
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-28
	32
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-29
	33
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-30
	48
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-31
	26
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-32
	28
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-33
	33
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-34
	32
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-35
	24
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-36
	37
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	NP-H-37
	31
	N
	Healthy
	
	
	
	
	
	
	
	
	
	 

	P-H-01
	36
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	Y

	P-H-02
	28
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	 Y

	P-H-03
	32
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	 

	P-H-04
	36
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	Y

	P-H-05
	33
	Y
	Healthy
	
	
	
	
	
	41
	
	
	
	 

	P-H-06
	32
	Y
	Healthy
	
	
	
	
	
	38
	
	
	
	 

	P-H-07
	39
	Y
	Healthy
	
	
	
	
	
	40
	
	
	
	 

	P-H-08
	35
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	 

	P-H-09
	31
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	 

	P-H-10
	24
	Y
	Healthy
	
	
	
	
	
	38
	
	
	
	 

	P-H-11
	42
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	Y

	P-H-12
	31
	Y
	Healthy
	
	
	
	
	
	40
	
	
	
	Y

	P-H-13
	32
	Y
	Healthy
	
	
	
	
	
	21
	
	
	
	 

	P-H-14
	37
	Y
	Healthy
	
	
	
	
	
	24
	
	
	
	 

	P-H-15
	29
	Y
	Healthy
	
	
	
	
	
	25
	
	
	
	 

	P-H-16
	33
	Y
	Healthy
	
	
	
	
	
	22
	
	
	
	 

	P-H-17
	33
	Y
	Healthy
	
	
	
	
	
	20
	
	
	
	 

	P-H-18
	39
	Y
	Healthy
	
	
	
	
	
	38
	
	
	
	Y 

	P-H-19
	35
	Y
	Healthy
	
	
	
	
	
	26
	
	
	
	 

	P-H-20
	25
	Y
	Healthy
	
	
	
	
	
	38
	
	
	
	 

	P-H-21
	27
	Y
	Healthy
	
	
	
	
	
	39
	
	
	
	 


 

                Supplementary Table 3. Panel design of the multiplex bead array assay
	Pathogens
	Proteins
	Isotypes and FcɣR bindings

	SARS-CoV-2
	RBD
	IgG

	
	S1
	IgG1

	
	S2
	IgG2

	
	Trimeric S
	IgG3

	
	NP
	IgG4

	SARS-CoV-1
	S1
	IgA1

	
	Trimeric S
	IgA2

	
	NP
	IgM

	C. Tetani
	Tetanus Toxin
	FcɣRIIaH

	Influenza A/Cali/07/2009 (H1N1)
	Hemagglutinin
	FcɣRIIaR

	
	
	FcɣRIIb

	
	
	FcɣRIIIaV

	
	
	FcɣRIIIaF






Supplementary Table 4. Flow cytometry antibody panels
	Excitation laser
	Lymphocyte phenotyping panel
	TFH cell panel
	Granzyme and perforin panel 
	γδ T cell and MAIT cell panel

	Violet
	CD71-BV421
	CXCR5-BV421
	CD8-BV421
	MR1-5-OP-RU-BV421

	
	CD19-BV510
	CD19-BV510
	CD3-BV510
	Live/Dead aqua

	
	HLA-DR-BV605
	CD24-BV605
	HLA-DR-BV605
	HLA-DR-BV605

	
	CD4-BV650
	CCR6-BV650
	CD4-BV650
	

	
	CD27-BV711
	CD20-BV711
	CD25-BV711
	Vα7.2-BV711
Vδ2-BV711

	
	CD38-BV786
	CD38-BV786
	CD38-BV786
	CD38-BV786

	Red
	CD56-APC
	CXCR3-APC
	Granzyme M-eFlour660
	

	
	CD16-AF700
	CD27-AF700
	Granzyme B-AF700
	CD27-AF700

	
	CD14-APC-H7
	CD4-APC-H7
	CD14/CD19-APC-H7
	CD69-APC-Cy7

	Blue
	CD45RA-FITC
	CD8-FITC
	CD56-BB515
	Vδ1-FITC

	
	CD8-PerCP-Cy5.5
	CD45-PerCP-Cy5.5
	Granzyme K-eFlour710
	

	Yellow-Green
	TCRgd-PE
	ICOS-PE
	Granzyme A-PE
	

	
	CD3- PE-CF594
	CD3- PE-CF594
	FoxP3-PE-CF594
	Vγ9-PE-Cy5

	
	PD-1-PE-Cy7
	PD-1-PE-Cy7
	Perforin-PE-Cy7
	γδTCR-PE-Cy7

	Ultraviolet
	
	
	CD16-BUV395
	CD94-BUV395

	
	
	
	
	CD4-BUV496

	
	
	
	
	CD3-BUV737

	
	
	
	
	CD8-BUV805





