










Supplemental Table 1. Clinical features

y, year ; m, month ; PML, progressive multifocal leukoencephalopathy ; SIM, severe infectious mononucleosis ; CNS, central nervous system; EBV, Epstein-Barr virus; VZV,
varicella zona virus; HHV6, human herpes virus 6; HPV, human papilloma virus; LPD, lymphoproliferative disease/lymphoma ; RTI, respiratory tract infection ; CMV,
cytomegalovirus ; HSCT, hematopoietic stem cell transplantation ; a.w., alive and well ; n.k. not known ; *not related to infections and immunodeficiency ; §P8 has two siblings
who died of fulminant IM and acute VZV before 2 years.

Patient
Age at 1st

symptoms

Viral infections

Bacterial infections

Extra-
hematopoiet

ic 
manifestatio

ns*

Outcome 
(age in years) Ref.

EBV VZV Others

P1.1 1 y
SIM, chronic 

viraemia
No

CMV, Norovirus, Rotavirus (gut) 
Parainfluenzae I (RTI)

H. influenzae (RTI) No
HSCT (7 y), died (8 y, gut 

GVHD)

Martin et 
al, 2014

P1.2 1 m SIM
No

Adenovirus, HHV-6, Norovirus (gut) No No
HSCT (12 y), died (13y, skin 

GVHD, PML)

P2.1 5 y LPD (CNS) Severe No H. influenzae (RTI) No
HSCT (9 y) 
a.w. (24 y)

P2.2 2 y chronic viraemia No No S. pneumoniae, H. influenzae (RTI) No
HSCT (5 y) 
a.w. (19 y)

P3.1 1 y SIM Severe No S. pneumoniae (sepsis, meningitis) No died (VZV/SIM) (4 y)

P3.2 3 m
SIM, chronic 

viraemia 
Yes HHV6 No No

HSCT (8 y) 
a.w. (19 y)

P4 5 m LPD (CNS) No MV, Adenovirus, Rotavirus (gut) N. meningitis B (meningitis) No
HSCT (1 y) alive, 
(7 y, hemiplegic )

P5 3 m SIM, LPD Severe
Norovirus (gut) Parainfluenzae III, 

Adenovirus, Rhinovirus (RTI)
No No died SIM (5 y)

P6.1 1 y
SIM, chronic 

viraemia
Yes Adenovirus, HSV Bordetella bronchiseptica No

HSCT (4 y) 
a.w. (14 y)

Kucuk et 
al, 2016

P6.2 2 y
LPD, chronic 

viraemia
Yes Parvovirus B19, HSV Pneumococcus No

HSCT (7y) 
a.w. (15 y)

P7.1 2 m
SIM, chronic 

viraemia
No No

RTI, S. pneumoniae,
meningitis

No
HSCT (7 y) 
a.w. (8 y) Trück et 

al,
2016P7.2

8 m No No No Invasive bacterial diseases (otitis...), RTI No
HSCT (5 y) 

died (6 y, viral infections) 

P8§ 4 m No No HHV6 (gut) No No 
HSCT (17 y)
a.w. (20 y) Nademi 

et
al, 2018

P9 3 y SIM, HLH Severe Molluscum LRTI No
HSCT (8 y)

died (8 y, EBV (CNS ))

P10 2 y LPD (lung) Severe Adenovirus No No
HSCT (3 y)
a.w. (5 y)

this 
study

P11 7 y No Severe Adenovirus, Rhinovirus (RTI) H. influenzae (RTI), S. pneumoniae No
HSCT (12 y)
a.w.  (14 y)

P12 1 y SIM Yes
Hepatitis C, CMV (meningitis), 

HPV (warts) 
Methicillin-resistant S. Aureus (skin), 

RTI
No Alive (18 y)

P13 5 m No Severe No No No a. w. (12 y)

P14 3y chronic viremia No No
recurrent pneumococcal infections: 

meningitis and septicemia
No HSCT (3y) a.w.



Patient P10 P11 P12 P13 P14

Age (months) 36 24 221 120 37

Cell subsets (103 cells.mm-3)

WBC 16.6 9.6 9.3
3.9

(4.4-9.5) 6.6

Lymphocytes 3.43 3.43 2.33 1.9 1.66

PMN 8.75 3.28 5.67 1.4 4.19

Platelets 509 248 360 266 274

Haemoglobin (g.L-1) 109 142 141 129 108

T-cell proliferation

PHA low low normal N.D. N.D.

OKT3 low low low N.D. N.D

Serum immunoglobulins (g.L-1)

IgG 16.5
(4.9 – 16.1)

16.7
(6-15)

16.5 
(6.9-16.2)

9.2 16.2
(4.9 – 16.1)

IgA 1.45 0.45 3.93
(0.68-3.78)

2.58 0.51

IgM 1.1 0.24 0.25
(0.45-2.63)

0.87 0.28
(0.5 – 1.9)

Specific antibodies (IU.ml-1)

Tetanus (> 0.1) 1.58 N.D. 0.02 0.03 0.07

H. influenzae type B (>1) 3.7 1.94 >9.0 >9.0 0.5

S. Pneumoniae (> 0.35) low low N.D. low low

Supplemental Table 2. Immunological data of CTPS1-deficient patients

WBC, white blood cells. PMN, polymorphonuclear neutrophils. PHA, phytohaemagglutinin. Ig,
immunoglobulin. In bold or red correspond to values below or above normal repectively.



P10
(3 years)

P11
(13 years)

P12
(17 years)

P13
(10 years)

P14
(3 years)

T cells

CD3+ (cells.mm-3) 2886 2282 2483 2274 1312

CD4+ (cells.mm-3) 1783 845 1376 1423 527

CD8+ (cells.mm-3) 923 1330 1175 755 889

CD4/CD8 ratio 2,2 0.26
(0.9-2.6)

1.6 2 0.59
(1.3-2.9)

TCRa/b (%) 67 63 52 76 67

TCRg/d (%) 5.5 3.8 2.1 2.5 2.2

CD31+CD45RA+ / CD4+ (recent naïve thymic emigrant) (%) 75 53 51 57 53
(65-83)

CD45RO+ / CD4+ (memory) (%) 25 45 46 41 45
(15-35)

CCR7+CD45RA+ / CD8+ (naïve) (%) 82 59 31
(49/88)

59 48
(54-90)

CCR7+CD45RA- / CD8+ (central memory) (%) 9.9 24 48
(10-38)

35 34
(5-23)

CCR7-CD27-CD45RA- / CD8+ (effector memory) (%) 0.9 5 17 3 6

CCR7+CD27-CD45RA+/ CD8+ (exhausted effector memory - EMRA) (%) 0.6 1.9 2.2 0.3 12

CD127lowCD25+ / CD4+ (regulatory) (%) 3.9 4.4 5 4.5 5.9

Va7+CD161+ / CD3+ (MAIT) (%) 0.03
(1-8)

0.01
(1-8)

0.09
(1-8)

0.4
(1-8)

0.3
(1-8)

Va24+Vb11+CD161+ / CD3+ (NKT) (%) 0
(>0.02)

0
(>0.02)

0
(>0.02)

0
(>0.02)

0
(>0.02)

NK cells

CD16+CD56+ (cells.mm-3) 233 57
(100-480)

101 89
(130-720)

159

CD16+CD56+ (%) 8.2 1.8
(4-17)

13 4.8 13

B cells

CD19+ (cells.mm-3) 337 342 436 N.D. 239

CD19+ (%) 12
(14-28)

14 18 10.8 11.3
(14-28)

CD21+CD27+ / CD19+ (memory) (%) 6.4
(11-24) 

5
(13-27) 

14
(16-32)

1.3
(14-33)

10.5
(11-24) 

IgD+IgM+ / CD19+CD21+CD27+ (marginal zone) (%) 55 46 42 47 36

IgD-IgM- / CD19+ CD21+CD27+ (switched) (%) 38 49 55 50 62

Supplemental Table 3 . Immunological features of PBMCs from CTPS1-deficient patients
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