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Table S1. Targeted gene panel

ASXL1 IDH1
ATM IDH2
ATRX JAK2
BCOR KDMG6A
BCORL1 KRAS
BRCC3 LUCT7L2
CBL MYD88
CEBPA NPM1
CREBBP NRAS
CSF3R PHF6
CuUX1 PPM1D
DNMT3A PTPN11
EZH2 RAD21
FLT3 RUNX1
GNAS SETBP1

GNB1 SETD2

SF1
SF3B1

SMC1A
SMC3
SRCAP
SRSF2
STAG2
STAT3
TET2
TP53
U2AF1
ZBTB33
ZNF318
ZRSR2




Table S2. Clinical characteristics of patients with SCN or cyclic neutropenia

HPC Median MDS/AML BMT/death
SCN or Exome Age ELANE G-CSF ANC (agein (agein Tissue
Study ID Cyclic Seq (years) Gender Mutation (ug/kg/d) (x 107°3/ul) years) years)

CNO1 Cyclic No 3 M W241G NA NA N Bone Marrow
CNO3 Cyclic No 30 M V190 F199del 1 0.2 N Blood

CNO8 Cyclic No 31 M S126L 3.6 NA N Bone Marrow
CNO09 Cyclic No 26 M 60T 2.5 NA N Bone Marrow
CN10 Cyclic No 17 M Unknown 0.5 0.2 N Blood

CN11 Cyclic No 30 M Unknown N/A N/A N Blood

CN12 Cyclic No 47 M Unknown 1.7 N/A N Blood

CN13 Cyclic No 33 F Unknown N/A N/A N Blood

CN14 Cyclic No 18 M P139L 2.8 0.4 N Blood

CN15 Cyclic No 47 M R220Q 0.15 1.521 N Bone Marrow
CN16 Cyclic No 23 F S126L 2.2 NA N BMT (24) Bone Marrow
CN17 Cyclic No 3 F S46F 5 0.745 N Bone Marrow
CN18 Cyclic No 11 F IVS4+5 G>A 17 NA N Bone Marrow
SCNO1 SCN Yes 14 F S126L 1.2 0.1 N Bone Marrow
SCNO02 SCN Yes 14 F S126L 1.3 0 N Bone Marrow
SCNO03 SCN Yes 7 M V65F 12 0.1 N BMT (13) Bone Marrow
SCNO04 SCN Yes 6 F VS4+1 G>A NA NA N Bone Marrow
SCNO05 SCN Yes 18 M S126L 1.6 0 N Bone Marrow
SCNO06 SCN Yes 18 M S126L 0.8 0 N Bone Marrow
SCNO7 SCN Yes 18 F S126L 2.2 0 N Bone Marrow
SCN11 SCN Yes 21 M Unknown 3.6 0 N Bone Marrow
SCN12 SCN Yes 16 M R103L 2.4 NA N BMT (16) Bone Marrow
SCN13 SCN Yes 15 M S126L 2.1 0.3 N Bone Marrow
SCN14 SCN No 11 F C223X 15 0.175 N Died (18) Bone Marrow
SCN15 SCN No 10 M Thr95_Ala100del 7.4 NA N Bone Marrow
SCN18 SCN No 1 M G125R 0 0.2 N Bone Marrow
SCN22 SCN Yes 36 F C194ter 12 0.06 AML (37) Bone Marrow
SCN24 SCN No 10 F R81P 5.8 0.141 N Bone Marrow
SCN26 SCN No 1 M C55R 8.3 0.219 N Bone Marrow
SCN27 SCN No 3 F S126L 1.7 0.094 N Bone Marrow
SCN28 SCN No 3 F S126L 3.3 0.062 N Bone Marrow
SCN30 SCN No 1 M G203R 20.6 0.081 N BMT (3) Bone Marrow
SCN33 SCN No 22 F S126L 11.5 0.038 N Bone Marrow
SCN34 SCN No 1 F V101M 4.6 0 N BMT (6) Bone Marrow
SCN35 SCN No 1 M G203R 183 0.445 N BMT (2) Bone Marrow
SCN36 SCN No 1 F AS7T 53 0 N BMT (1) Bone Marrow
SCN37 SCN No 3 months F C71S 18 0.347 N BMT (6) Bone Marrow
SCN38 SCN No 14 F S126W 2.5 0.059 N Bone Marrow
SCN39 SCN No 13 M 160T 19 0 N Bone Marrow
SCN40 SCN No 3 F P139L 0.6 0.252 N Bone Marrow
SCN41 SCN No 7 F V45M 4.2 0.175 N Bone Marrow
SCN42 SCN No 4 F G221X 15 0.27 N Bone Marrow
SCN43 SCN No 6 M S126L 12 0.1 N Bone Marrow
SCN44 SCN No 20 M L84P 8.5 0.061 N Bone Marrow
SCN45 SCN No 25 F 1129DEL 2.7 0 N Bone Marrow
SCN46 SCN No 6 M 1129DEL 1.8 0.305 N Bone Marrow
SCN47 SCN No 2 F Ins PQ123 22.5 0.124 N BMT (2) Bone Marrow
SCN48 SCN No 32 F M66R 34 0.648 N Died (36) Bone Marrow
SCN49 SCN No 2 F G214R 154 0.069 N BMT (8) Bone Marrow
SCN50 SCN No 10 F S126L 5 0 N Bone Marrow
SCN51 SCN No 45 F S126L 5 0.173 AML (56) Bone Marrow
SCN52 SCN No 15 M S126L 6 0.077 N Bone Marrow
SCN53 SCN No 13 M S126L 1.9 0.403 N Bone Marrow

HPC: hematopoietic progenitor cells; ANC:absolute neutrophil count: MDS: myelodyplastic syndrome
AML: acute myeloid leukemia; BMT: bone marrow transplantation.
The age at the time the sample was collected is shown.
Samples in which exome sequencing was performed on expanded hematopoeitic progenitors is indicated



Table S3. Clinical characteristics of patients with SDS

Exome  Age ANC Hb Platelet MDS/ Cytog
Study ID Seq (years) Gender SBDS Mutation G-CSF (x 100 (gm/dL) (x100 AML  Abnl Tissue
SDS16 Yes 2 F Homozygous IVS2+2 T>C No 0.33 11.4 180 N N  Bone Marrow
SDS35 Yes 12 M Homozygous 258+2T>C No 2.02 11.9 117 N del200 Bone Marrown
SDS05 No 12 M 183-184CT>TA,258+2T>C Yes 2.4 12.8 158 N del20gq Bone Marrow
SDS06 No 18 M 183-184CT>TA,258+2T>C No 0.29 15.9 150 N N  Bone Marrow
SDS07 No 19 F 183-184CT>TA,258+2T>C Yes 0.78 12.1 11 N N  Bone Marrow
SDS08 No 8 M 183-184CT>TA,258+2T>C No 1.11 13.4 233 N N  Bone Marrow
SDS09 No M 183-184CT>TA,258+2T>C No 0.77 12.7 203 N N  Bone Marrow
SDS10 No M 183-184CT>TA,258+2T>C No 1.18 11.3 141 N N  Bone Marrow
SDS11 No 11 M 183-184CT>TA,258+2T>C Yes 3.24 11.0 42 N N  Bone Marrow
SDS12 No 3 F 183-184CT>TA,258+2T>C No 0.26 12.0 209 N N  Bone Marrow
SDS13 No 11 F 183-184CT>TA,258+2T>C Yes 2.54 14.0 141 N N  Bone Marrow
SDS15 No 6 M 183-184CT>TA,258+2T>C No 0.83 13.0 171 N N  Bone Marrow
SDS17 No 10 M 183-184CT>TA,258+2T>C Yes 1.78 115 197 N N  Blood
SDS18 No 3 F 183-184CT>TA,258+2T>C No 1.66 11.6 130 N N  Blood
SDS19 No 13 M 183-184CT>TA,258+2T>C No 0.25 12.2 90 N N  Blood
SDS20 No 6 F 183-184CT>TA,258+2T>C Yes 0.38 12.6 145 N N  Blood
SDS21 No 5 F 183-184CT>TA,258+2T>C No 4.49 12.9 224 N N  Blood
SDS22 No 8 M 183-184CT>TA,258+2T>C No 1.03 125 134 N N  Blood
SDS23 No 9 M 183-184CT>TA,258+2T>C NA 0.62 12.4 72 N N  Blood
SDS24 No 5 M 183-184CT>TA,258+2T>C NA 0.40 11.7 234 N N  Blood
SDS25 No 10 M 183-184CT>TA,258+2T>C No 1.98 13.3 96 N N  Blood
SDS28 No 2 M 183 184TA>CT; 258+2T>C Yes 0.00 7.3 112 N N  Bone Marrow
+ >C:

SDS29 No 1 M 183484;?;?;3?—” S Ves 0.00 11.1 418 N N Bone Marrow
SDS30 No 2 F 258+2T>C; 613C>T (p.Q205*)  Yes 0.28 11.2 225 N N  Bone Marrow
SDS31 No 16 F 183 184TA>CT,; 258+2T>C Yes 0.37 12.2 176 N N  Bone Marrown
SDS32 No 5 F 183_184TA>CT; 258+2T>C No 1.03 11.8 158 N N  Bone Marrown
SDS33 No 14 M 183 184TA>CT; 258+2T>C No 0.47 11.0 319 N N  Bone Marrow
SDS34 No 6 F 9BA>C (p.K33T); structural ) 070 100 121 N N

variant

Bone Marrow

HPC: hematopoeitic progenitor cell; ANC: absolute neutrophil count: MDS: myelodysplastic syndrome: AML: acute myeloid leukemia
Cytog abnl: cytogenetic abnormality



Table S4. Hematopoeitic progenitor clone somatic variants

HPC WBC _ WBC HPC

Clone Mutation cDNA amino acid ref var WBC HPC ref var HPC
Sample # Chr start stop Ref Var _ type Gene type position change count ount VAF count  count VAF
Corddl 1 3 10102079 10102079 G A SNP__ FANCD2  missense 257 p.R86Q 107 0 0 36 46 54.76
Corddl 1 16 56509438 56509438 c T SN OGFOD1 silent c.1428 p.G476 169 0 0 83 74 4568
Corddl 2 5 73179614 73179614 c TSNP ARHGEF28 missense  c.2960 p.A987V 152 0 0 68 58 44.62
Corddl 3 16 89661953 89661953 G A SNP CPNE7  missense  c.1706 p.R569Q 90 0 0 64 61  46.56
Corddl 4 10 97402772 97402772 G A SNP  ALDHI8A1  missense ¢.280 p.R94C 37 0 0 13 18 5806
Cordo2 3 5 121188197 121188197 T C  SNP FTMT  missense €539 p.L180P 64 0 0 16 31 6458
Cordo2 3 11 5530122 5530122 A TSNP UBQLN3  missense C.667 p.F223I 50 0 0 17 19 475
Cord02 4 16 84907569 84907569 G A SNP  CRISPLD2  missense  c.1156 p.V386M 79 1 1.19 49 44 4731
Cord02 4 7 107710283 107710283  C TSNP LAMB4 silent 2172 0.K724 61 0 0 40 2 3385
Cord02 4 15 59466007 59466007 c TSNP MYOIE  missense  c.2272 p.V758M 62 0 0 32 29 46.77
Cordo3 1 10 37441037 37441037 T G SNP  ANKRD30A silent c.1527 0.5509 179 3 16 65 86  54.78
Cordo3 1 22 28194881 28194883 GCT -  DEL MN1 '”—fraerlne—d c.1651_1649 p'Q‘E’SO;”e—Iframe 34 1 2.86 23 7 2333
Cordd3 1 1 158607931 158607931  C TSNP SPTAL  missense  c.5081 p.R1694H 89 0 0 39 40 49.38
Cordd3 3 14 60585194 60585194 G A SNP  PCNXL4  missense  c.1726 p.V576M 173 2 1.13 44 45 49.45
Cord03 4 16 23535662 23535662 G A SNP EARS2 rna NULL NULL 77 0 0 44 67  60.36
Cordd3 4 1 70303967 70303967 G TSNP LRRC7  splice_site  c.533+1 e5+1 125 0 0 81 76 47.8
Cordd3 4 11 102667861 102667861 G C  SNP MMPL  missense c.383 0.A128G 87 0 0 57 44 38.94
NMO1I 1 3 62478113 62478113 c TSNP CADPS  missense c.643 p.V215M 80 0 0 24 24 50
NMO1I 1 19 19338712 19338712 c TSNP NCAN silent 2283 0.F761 51 0 0 21 20 4878
NMO1I 1 11 4936626 4936626 A C SNP  OR51G2  missense c.268 p.F9OV 46 0 0 13 21 6176
NMO1 1 19 3643312 3643312 c T SNP PIPSKIC silent 1578 0.T526 110 0 0 22 35 614
NMO1 1 18 9887456 9887456 G TSNP TXNDC2  missense €.980 0.G327V 68 1 1.43 40 31 4133

frame_shift
NMO1 2 16 88873773 88873776 CTGC -  DEL CDT1 o, c1360_1363  p.passfs 52 0 0 20 18 47.37
NMO1 2 7 74004235 74004235 G A SNP  GTF2IRDL  missense ¢.508 p.G170R 53 1 1.85 37 38 50.67
NMO1I 2 9 91965660 91965661 - TAAA INS  SECISBP2 fram?;;h'ﬁ 20062007  p.R671fs 110 0 0 62 44 4151
NMO1 3 17 79517302 79517302 c TSNP Cl70rf70 silent 1218 0.5406 49 0 0 5 16  76.19
frame_shift

NMO1 3 19 41633855 41633856 ; T INS  CYP2F1 N 13441345 pyadsfs 74 0 0 16 15 4839
NMO1 3 20 26061845 26061845 T A SNP FAMI182A ra NULL NULL 74 1 1.33 12 7 36.84
NMO1 4 4 83978461 83978461 A TSNP coPs4 silent 615 p.A205 52 0 0 62 84 549
NMO1 4 20 37653945 37653945 A G SNP DHX35  missense  c.1744 p.R582G 90 0 0 80 89 50
NMO1I 4 9 136570105 136570105 G T  SNP  SARDH silent c.1519 0.R507 203 1 049 132 135 4874
NM02 1 2 208434919 208434919 T A SNP CREBL  missense 421 p.L141l 84 0 0 70 75  50.68
NM0O2 2 11 83770418 83770418 G A SNP DLG2 missense c.859 p.R287C 59 0 0 47 40 4598
NM0O2 2 11 17631829 17631829 c TSNP OTOG  missense 5018 p.51673L 42 0 0 27 31 5167
NMO2 2 2 220163827 220163827 A TSNP PTPRN  missense  c.1610 p.V537E 49 1 2 27 24 46.15
NM0O2 2 22 25297913 25297913 c TSNP SGSM1 silent €.2889 p.N963 46 0 0 16 11 39.29
NMO2 3 19 3905613 3905613 G C  SNP ATCAY silent c.318 0.5106 116 0 0 56 45 4412
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HPC: hematopoietic progenitor cell; Chr: chromosome; Ref: reference allele; Var: variant allele; VAF: variant allele frequency
Unfractionated bone marrow mononuclear cells (WBC) were sequenced and represent the "normal" sample to call somatic variants



Table S5. Somatic variants associated with clonal hematopoiesis

amino
Study Mutation cDNA acid Ref Variant ExAC
ID Chr start stop Ref Var Gene type position change count count VAF adj AF Cosmic
CNO09 1 36932296 36932296 G A CSF3R nonsense c.2173 p.Q702* 3179 16 0.005 0 COSM4219286
CNO09 1 36932209 36932209 G A CSF3R nonsense €.2260 p.Q731* 3162 22 0.0069 0 COSM4173043
CNO09 1 36932281 36932281 G A CSF3R nonsense c.2188 p.Q707* 3171 38 0.0118 0 COSM4172543
CNO09 1 36932254 36932254 G A CSF3R nonsense €.2215 p.Q716* 3004 59 0.0192 0 COsSM1168011
CNO09 12 25398281 25398281 C T KRAS missense c.38 p.G13D 1084 21 0.019 0 COSM532
CN10 6 43305245 43305245 C A ZNF318 missense €.6491 p.G2164V 693 3 0.0043 0
CN14 2 198264986 198264986 G T SF3B1 missense €.2891 p.T964N 1543 4 0.0026 0
CN16 X 129149759 129149759 C A BCORL1 missense c.3011 p.P1004H 1878 4 0.0021 0
CN18 4 106164792 106164792 C A TET2 missense c.3569 p.P1190H 2727 4 0.0015 0
NMO1 2 25470548 25470548 C T DNMT3A missense €.926 p.R309H 637 32 0.0478 0
NM14 11 64535613 64535613 G A SF1 missense c.1033 p.R345C 2836 8 0.0028 0 COSM1509537
NM15 7 101892152 101892152 C A CUX1 missense c.4381 p.P1461T 1955 4 0.002 0
NM19 4 106180840 106180840 T C TET2 missense €.3868 p.S1290P 4032 5 0.0012 0 COSM4383924
NM20 11 108165749 108165749 T A ATM missense c.4872 p.H1624Q 3819 4 0.001 0
SCNO1 1 36932213 36932213 A C CSF3R nonsense c.2256 p.Y729* 7199 111 0.0152 0 COSM4172579
SCNO02 1 36932224 36932224 G A CSF3R nonsense c.2245 p.Q726* 6949 9 0.0013 0 COSM1724982
SCNO02 1 36932213 36932213 A T CSF3R nonsense €.2256 p.Y729* 6917 50 0.0072 0 COSM4172579
SCNO04 X 76939445 76939445 T C ATRX missense c.1303 p.1435V 2878 5 0.0017 0.00018
SCNO04 1 36932224 36932224 G A CSF3R nonsense c.2245 p.Q726* 4163 10 0.0024 0 COSM1724982
SCNO05 11 108181037 108181037 G T ATM missense c.5913 p.E1971D 1740 44 0.0247 0
SCNO05 1 36932224 36932224 G A CSF3R nonsense c.2245 p.Q726* 3622 13 0.0036 0 COSM1724982
SCNO05 3 47163303 47163303 C A SETD2 missense €.2823 p.K941N 2557 5 0.002 0
SCNO06 1 36932248 36932248 G A CSF3R nonsense c.2221 p.Q718* 1198 20 0.0164 0 COSM4172565
SCNO7 1 36932242 36932242 G A CSF3R nonsense c.2227 p.Q720* 4284 290 0.0634 0 COSM4172525
SCN13 11 108205783 108205783 A G ATM missense €.8098 p.K2700E 2241 4 0.0018 0
SCN14 1 36932248 36932248 G A CSF3R nonsense c.2221 p.Q718* 7231 19 0.0026 0 COSM4172565
SCN15 1 36932325 36932325 G C CSF3R nonsense c.2144 p.S692* 7879 11 0.0014 0 COSM4340576
SCN15 1 36932248 36932248 G A CSF3R nonsense c.2221 p.Q718* 8271 1410 0.1456 0 COSM4172565
SCN22 20 31023667 31023667 G A ASXL1 missense €.3152 p.R1051H 1429 6 0.0042 8.1E-06 COSM5486129
SCN22 8 117870603 117870603 C A RAD21 nonsense c.469 p.E157* 870 252 0.2246 0
SCN24 1 36932248 36932248 G A CSF3R nonsense c.2221 p.Q718* 4723 204 0.0414 0 COSM4172565
SCN24 1 36932209 36932209 G A CSF3R nonsense €.2260 p.Q731* 4884 43 0.0087 0 COSM4173043
SCN26 7 101848448 101848448 C T Cuxi missense €.3161 p.S1054L 3033 188 0.0584  0.00086
SCN27 11 108137904 108137904 T G ATM missense c.2473 p.F825V 815 6 0.0073 0
SCN28 11 108137904 108137904 T G ATM missense c.2473 p.F825V 1794 6 0.0033 0
SCN36 1 36932248 36932248 G A CSF3R nonsense c.2221 p.Q718* 5253 23 0.0044 0 COSM4172565
SCN38 2 198288636 198288636 C A SF3B1 missense c.91 p.V31L 1352 4 0.0029 0
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Chr: chromosome; Ref: reference; Var: variant; VAF: variant allele frequency
EXAC adj AF: Exome Aggregation Consortium adjusted allele frequency (http://exac.broadinstitute.org)
Cosmic: Shown is the identification number (if present) in the Catalogue of somatic mutations in cancer (COSMIC) database (http://cancer.sanger.ac.uk/cosmic)

For CSF3R, transcript CSF3R-205 (ENT00000373106.5) was used to align mutations. Per convention, the 23 amino acid signal peptide was removed to generate the
final amino acid position of the mutation
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Figure S1 Tissue origin has no consistent effect on the prevalence of clonal hematopoiesis. (A) The percentage of cases with clonal hematopoiesis
due to any mutation is shown based on whether a blood or bone marrow sample was analyzed. The numbers abowve the bars indicate the number of
patients analyzed. All of the SCN samples were from the bone marrow. Nm: healthy donors; CN: cyclic neutropenia; SDS: Shwachman Diamond syndrome;
and SCN: sewvere congenital neutropenia. (B) Percentage of patients with SDS who had one or more TP53 mutation is shown.



