Table E1. Immunologic features in patients with cartilag@rthypoplasia. Cell counts are reported
as cells x181, immunoglobulin levels and C3 and C4 complenmarhponents concentrations are

given in g/l. Local laboratory or previously pulbiesi reference values were adoptéd.

Laboratory Normal Patients Median (range)  Patientswith Patientswith

parameter valuesin tested, n decr eased incr eased
adults* counts/levels, n (%) countdlevels, n (%)

WBC 3.4-8.2 56 5.65 (1.2-12.0) 7 (13%) 7 (13%)

Neutrophils 1.5-6.7 56 3.68 (0.28-8.4) 4 (7%) 519%

Eosinophils 0.03-0.44 40 0.20 (0.01-1.45) 1 (3%) (5%)

TLC 1.3-3.6 56 1.31 (0.26-3.84) 31 (55%) 0

CD3+ cells 0.85-2.28 55 0.92 (0.16-4.45) 25 (45%) (4%D)

CDA4+ cells 0.458-1.4065 0.55 (0.12-3.83) 24 (44%) 0

RTE cells 0.024-0.8282 0.03 (0.00-0.56) 27 (52%) 0

CD8+ cells 0.24-0.98 55 0.28 (0.04-1.72) 25 (45%) (4%D)

CD19+ cells 0.12-0.43 55 0.12 (0.00-1.29) 37 (67%) 0

CD27+IgD+ cells0.009-0.088%1 0.008 (0.000-0.0449 (57%) 0

CD27+IgD- cells| 0.013-0.1231 0.098 (0.000-0.06434 (67%) 0

CD16/56+ cells = 0.08-0.57 55 0.19 (0.05-0.63) 4 (7%) 0

lgG 6.8-15.0 50 10.45 (4.20-15.90) 1 (2%) 2 (4%)

lgG2 1.50-6.40 50 1.89 (0.27-4.56) 13 (26%) 0

lgG3 0.20-1.63 50 0.44 (0.07-1.20) 8 (16%) 0

lgG4 0.08-1.40 55 0.09 (0.00-0.92) 23 (46%) 0

IgA 0.52-4.84 55 1.83 (0.00-7.49) 2 (4%) 3 (5%)

IgM 0.36-2.84 55 0.90 (0.20-3.06) 7 (13%) 1 (2%)

C3 0.5-1.5 43 1.11 (0.67-1.55) 0 1 (2%)

C4 0.12-0.42 43 0.21 (0.12-0.34) 0 0

Antibodies to >0.11U/ml 43 2.00 (0.05-6.30) 3 (7%) not applicable

tetanus toxoid

Ilg immunoglobulin, n number, RTE recent thymic eraigs CD3+CD4+CD45RA+CD31+ cells,

TLC total lymphocyte counts, WBC white blood cells.
* in children age-specific normative data were used
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Table E2. Subpopulations of B and T cells in randomly siedldd 2 patients with cartilage-hair hypoplasia. @ared with other individuals in our
cohort, this group of patients differed only by Ewnedian number of CD16/56+ cells (0.12 vs 0.2s 340”7/, p=0.002).

Flow cytometry markers | Cell group Units Reference values| F F F F F M M M F F M F
in adults"? 16yr | 18yr 23yr 26yr 26yr 39yr 44yr 45yr | 45yr 51yr 58yr 67yr
CD3+ T cells cells x10 | 0.85-2.28 0.60 046 056 0.16 0.76 0.94 1.20 046 0.89 0.94 0.93 3.01
CD4-CD8- DNT % of CD3+ nla 10 04 05 07 04 0402 04 04 05 nla 04
CD4+CD8+ % of CD3+ 0.3-3.3 06 03 04 04 03 0AK2 03 22 05 nla 10
TCR-o/p+ % of CD3+ 88.1-97.8 811 886 983 921 92,9 991 92.8 88.6 991 975 n/a 99.0
TCR-y/5+ % of CD3+ 1.9-11.7 188 110 16 78 70 08 7.2 11.0 09 25 n/a 09
CD4+CD23'9"CD127°" Regulatory % of CD3+ 2.8-6.4 47 40 30 36 592335 40 58 6.2 nla 22
CD4+ cells x1&1  0.458-1.406 0.401 0.324 0.342 0.123 0.615 0.401 0.625 0.324 0.708 0.691 0.765 1.287
CD45RA+CCR7+ Naive CD4+ % of CD4+ 20.5-54.8 166 105 91 49 (90 172 26.1 105 13 258 nla 25
HLA-DR+CD38- Activated CD4+ | % of CD4+ 2.4-9.6 122 144 228 180 148 276 230 144 307 7.6 nla 257
CD45RA-CCR7+ CD4+ TCM % of CD4+ 8.4-32.8 575 496 534 542 563 389 444 496 550 579 nla 511
CD45RA-CCR7- CD4+ TEM % of CD4+ 19.9-52.4 25.2 37.36.6 39.3 344 418 285 374 42360 nla 422
CD45RA+CCRY- Effector memory | % of CD4+ 1.4-17.0 07 26 09 16 03 21 10 26 14 |02 nla 41
CD4+
CD8+ cells x1&1 | 0.24-0.98 0.13 010 021 0.03 011 013 0.59 010 0.19 023 015 1.72
CD45RA+CCR7+ Naive CD8+ % of CD8+ 18.8-71.0 20838 64 84 221 102 07 138 70 191 n/a 21
HLA-DR+CD38- Activated CD8+ = % of CD8+ 3.8-32.4 11209 159 5.0 159 238 175 209 210 246 nla .7 30
CD45RA-CCR7+ CD8+ TCM % of CD8+ 1.2-7.3 1.1 6.1 91 92 196 45 10 6.1 148 246 nla 6.8
CD45RA-CCR7- CD8+ TEM % of CD8+ 14.6-63.0 31.0 38844 47.2 39.0762 228 386 26.1 451 nla 453
CD45RA+CCR7- Effector memory % of CD8+ 4.5-33.7 371 415 402 351 194 9.0 754 415 521 11.1 nla 458
CD8+
CD19+ B cells cells x 0.12-0.43 0.12 008 0.12 0.01 0.14 0.12 0.16 0.08 0.14 0.14 0.03 0.07
CD27-IgD+IgM+ Naive % of CD19+43.2-82.4 55.7 230 n/a 854 406 61.3 836 230 406 315 60.7 419
CD21°“CD38"" Activated % of CD19+0.8-7.7 317 329 nla 263 136 216 114 329 173 246 194 324
CD27+IgD+ Marginal zone like % of CD19%.2-30.8 25,1 96 nla 55 92 1186 96 115 82 149 9.2
CD27+IgD- Switched memory % of CD196.5-29.2 6.5 327 nla <20 262 142 7.3 327 27.8 413 12.0 312
CD38++IgM+ Transitional % of CD199.6-3.5 24 13 nla 55 70 27 33 13 18 16 29 14
CD38++IgM- Plasmablasts % of CD193.4-3.6 0.7 |61 |n/a |nla 08 04 00 61 09 06 <0203

DNT double negative T cells, F female, M male,mdaavailable, TCM central memory T cells, TCR T oeceptor, TEM effector memory T cells, yr years.
* local laboratory reference values
Numbers irbold anditalics represent decreased and increased values regbgectiv
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Table E3. Antibody response to Pneumovax® in eight adultk wartilage-hair hypoplasia,
measured with fluoroimmunoassdgom samples before and 3-8 weeks after immurtinati

N|Age [Sex|S1 S4 S5 S6B |S7F |[S9V |S14 |S18C|S19F |S23F |Total
(yrs) number of
reactive
serotypes

1|23 F | <0.02 |<0.024/0.47 0.047 |0.12 |<0.014/0.15 |[<0.02 |0.065 |<0.018|1/10
0.024 |0.058 |0.27 0.033 |0.26 |<0.01410.08 |<0.02|0.087 |2

2139 F 1023 0.043 |0.26 25 0.067/0.11 |0.18 |3.3 |<0.036(0.8 6/10
6 1.7 13 13 0.2 |0.25 |53 49 0.13 |37

3140 M [<0.02 |0.046 |<0.04 |<0,022/1.4 |<0,014{0.81 (<0,02|0.14 |0.023 |2/10
1.6 0.26 |0.082 |0.069 |2 0.33 |20 0.074 |0.28 |0.13

4|44 M |<0.02 |0.2 41 <0.0221.5 |091 |27 11 0.075 |<0.018|6/10
0.023 |15 >30 <0.022/4 8.6 24 14 1.6 0.11

5|46 F ]0.096 |<0.0241<0.04 <0.022/0.042/0.39 |0.21 (011 |0.048 |<0.018|5/10
0.88 0.23 |043 0.32 |0.29 |1 25 061 |0.65 |0.15

6 |58 M |<0.02 |0.047 |<0.04 |<0.022/1.6 |0.12 |[<0.062(0.15 |0.094 |<0.018|3/10
0.024 |13 0.26 <0.02212.1 |27 0.18 |0.85 |0.11 |0.23

7165 M [0.14 0.07 |03 0089 |79 |042 (049 |23 1.7 012 |7/10
3.7 0.22 |79 057 |8.6 |2.6 6.8 75 [>30 0.85

8|67 F [<0.02 |<0.024<0.04 |0.31 |0.082/<0.014{<0.0620.33 |2.8 13 3/10
0.82 <0.024/0.15 0.71 |0.2 |0.12 |0.075 |6.2 2.5 13

F female, M male, N patient’ number, S serotyps,y@ars
Numbers idold represent adequate antibody response to a speeibtype, defined as a

fourfold rise in antibody titers and post-immunieatantibody levels 0.35 pg/mi. Numbers in
the serotype columns represent pre-immunizatiopgupumber) and post-immunization (lower
number) antibody titers for each patient.
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Table E4. Comparison of selected laboratory parametersiiepts with cartilage-hair
hypoplasia. Comparisons were made separately betagethree age groups and between
patients with and without CID symptoms. Only conipams with significant differences

between the subgroups are presented. Cell counteported as cells x{ immunoglobulin
levels are given in g/l.

Laboratory Children <18 |Adults 18-45 [Adults >45|Patients with Patientswithout |p value
parameter yr (n=15)* yr (n=23)* |yr (n=18)* |symptoms of CID* |symptoms of CID*
Neutrophils 2.45n 3.91 4.36" 0.005
Naive thymic T 0.009 0.036 0.022
cells**

CD3+ cells 0.66 0.93 0.048
CD4+ cells 0.514 0.487" 0.699" 0.03¢
CD8+ cells 0.22 0.33 0.018
CD19+ cells 0.150" 0.085" 0.120 0.014
IgA 1.42n 1.80 2.75" 0.006
IgG 9.2n 10.5 11.7» 0.027
1gG2 1.25" 1.98 2.19n 0.034
Antibodies to tetanuf®.35" 3.50" 1.50 0.002
toxoid (1U/ml) F)

* Numbers in columns represent median counts/lewellse defined group of patients

** CD3+CD4+CD45RA+CD31+ cells
A Variables for which the p-value is given (pairevisomparison in the Kruskall-Wallis test)
CID combined immunodeficiency, Ilg immunoglobulinnamber, yr years

Neutrophil, CD4+ and CD19+ cell counts, IgA, Ig&dgG2 levels, as well as antibody titers to

tetanus toxoid varied significantly among patidntsage group, whereas naive thymic T cell,
CD3+ and CD8+ cell counts were significantly lowaenong patients with symptoms of CID
compared with other patients.



