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Representative examples of scatterplots of sorted lymphocytes. CD3+8+ cells and CD3+CD4+ cells were separated for whole-exome sequencing. FSC-A, forward-scatter area; SSC-A, side-scatter area; APC-A, allophycocyanin area; PerCP-Cy5.5-A, peridinin chlorophyll protein-cyanin5.5 area; PE-A, phycoerythrin area.
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Genes detected in whole-exome sequencing. Each column represents individual patients. Genes are compiled by their representative function. PRCA, pure red cell aplasia


Supplemental Figure S3
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Genes mutational profile of AA patients and healthy controls. The columns indicate individual patients and healthy controls. Black boxes indicate VAF mutations ≥40%, whereas gray boxes indicate mutations <40%. UPN, unique patient number; AA, aplastic anemia


Supplemental Figure S4
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Frequently mutated genes in PRCA. This bar graph shows the frequencies of gene mutations in 53 PRCA patients. PRCA, pure red cell aplasia


Supplemental Figure S5
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Assumed sequence of gene mutations in PRCA. Each circle represents blood cells. Color changes indicate somatic mutations, and cells with small dots are clonal lymphocytes. LGLL, large granular lymphocytic leukemia


Supplemental Table S1: Diagnostic criteria
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BM, bone marrow; MRI, magnetic resonance imaging



Supplemental Table S2: Genes analyzed in targeted sequencing
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Supplemental Table S3: Primers for Sanger sequencing

[image: ]



Supplemental Table S4: Results of targeted sequencing
Supplemental Table S5: Results of whole-exome sequencing. 
These tables are shown in a separate file.









Supplemental Table S6: Summary of TET2 variants detected in this study
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Supplemental Table S7: Difference in L-CHIP- and M-CHIP-related genes between diseases.
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PRCA, pure red cell aplasia; LGLL, large granular lymphocytic leukemia; AA, aplastic anemia; MDS, myelodysplastic neoplasms; L-CHIP, lymphoid clonal hematopoiesis of indeterminate potential; M-CHIP, myeloid clonal hematopoiesis of indeterminate potential 
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image6.emf
1chronic normocytic normochromic or macrocytic normochromic anemia with decreased or absent

reticulocytes

2cellular marrow with markedly decreased to absent nucleated red blood cells but normal granulocytic

and megakaryocytic cell series

3no apparent leukocytopenia or thrombocytopenia

1persistent (>6 months) increase in the number of peripheral blood T-cell type large granular

lymphocytes (LGL) (> 2 ×10

9 

/L)

2evidence of TCR

g 

rearrangement is necessary when LGL count is 0.5-2 ×10

9 

 /L

1clinical manifestations of anemia, bleeding or fever

2meet at least 2 of the following 3 criteria

 1)Hemoglobin concentration: <100 g/L

 2)Neutrophil count: <1.5 × 10

9 

/L

 3)Platelet count: <100 × 10

9 

/L

3rule out other diseases causing pancytopenia

4auxiliary findings

 1)without increased reticulocytes

 2)reduction of nuclear cells, megakaryocytes, or increasing ratio of lymphocytes in BM

 3)reduced hematopoietic cells in BM biopsy

 4)elevated serum iron levels and lowered unsaturated iron binding capacity 

 5)MRI findings of reduced hematopoietic tissue and increased fat tissue

5consider the possibility of AA with 1 and 2, rule out other disorders by 3 and increase certainty by 4

aplastic anemia (AA)

pure red cell aplasia (PRCA)

T-cell large granular lymphocytic leukemia (T-LGLL)
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ALX3 CUX1 LILRB2 PCLO SH2D2A

ARL13B DDX46 MAP4K1 PIK3R1 SLIT2

ATN1 DNMT3A MINK1 POT1 SPAG5

BCL11B EGR1 MUC1 PRKDC STARD8

BCORL1 ETV6 NEB PTPN23 STAT3

BRCA2 HCFC1 NHS PTPRT STAT5B

CARD10 HIPK4 NRP1 PXDN TET2

CCAR2 IKBKE NUMA1 RSPO3 TNFAIP3

CCL22 KDM6A ORAI1 S1PR2 TPD52L2

CDH8 KMT2D PCDH11X SETD1B WT1
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primer name sequence primer name sequence

TET2_A1158E_F AGAGCCCTTAATGTGTAGTTGG TET2_A1158E_R GTGACTCTCTGGTGAATAGCAC

TET2_C1193Y_F GTTTGCTTGGCGTAGACCTG TET2_C1193Y_R CTGGCATGAGTCTTTGATCTGG

TET2_F387Y_F ACATCCAGGGAACCACAAAGC TET2_F387Y_R AAAGCATCGGAGAAGGGCTG

TET2_N813S_F CACAAACACAACCATCCCCAGAG TET2_N813S_R CGCAGCTTGTTGACCAGAC

TET2_E1106Vfs*22_F GCATCATTGAGACCATGGAGC TET2_E1106Vfs*22_R ACACAAGCATCGGTAACTTGAC

TET2_S1039X_F ATGCTGCTCTAAGGTGGCATC TET2_S1039X_R TGCTCTAAAGCTGGGGTGTG

TET2_R811W_F GAGTTCGAGACTCATAATGTCCAAATG TET2_R881W_R GTTGGGGTTGCTGTGTTTGC

BRCA2_H2415Tfs*5_F GCAATTTAGCAGTTTCAGGACATC BRCA2_H2415Tfs*5_R ACAGCTACTGCTTGATTGGAG

BRCA2_N289Qfs*5_F CTGTTTCTATGAGAAAGGTTGTGAG BRCA2_N289Qfs*5_R CAGTATCATTTGGTTCCACTTCAG

BRCA2_R3022Kfs*2_F ACTGAGTATTTGGCGTCCATC BRCA2_R3022Kfs*2 GCTCCCGTGGCTGGTAAATC

KMT2D_P2382Lfs*11_F CTCGGGCATCTCAGGTAGAG KMT2D_P2382Lfs*11_R GCGAAGTGTGGGCTAGAGAC

KMT2D_R5351W_F TAAGGTGAGTATGAACTGTGC KMT2D_R5351W_R CAGAGGATCCCTGTCAACAC

KMT2D_E5211Q_F GGACGAGGTGAAGCAAATCG KMT2D_E5211Q_R GCCCGTTGTTCTCACCAATAG

KMT2D_P1691Tfs*43_F TGCTGTCTCGTCTAAGTGGC KMT2D_P1691Tfs*43 CTGGGGGACCTATTGAGCTG

KMT2D_L3978X_F AGGGCCTTATGGGACACAGG KMT2D_L3978X_R GTGTTGAAGAGGCTTTGCTGG

KMT2D_Q4557Tfs*17_F GCAGCAAGGAAGCCTTTGAC KMT2D_Q4557Tfs*17 GTGATAGCAGGCTCCGTTAGG

NEB_R3016Q_F ACAAACATGCAGAAGGCTTAGAAC NEB_R3016Q_R GCCTGCAGCTTCACTCTAAC

NEB_A6306T_F AGGTGCCTATCCTGGTTGTG NEB_A6306T_R CATGCCCGAAGTCACTACG

NEB_A4716N_F AGTCCTGGGAGTTAGTAGGGAG NEB_A4716N_R GGGAGTGCTAGGGGTACTTC

NEB_N5633I_F ATCTGAGCGTGCTGTGAACG NEB_N5633I_R ACAGTCAAGTGGCATTGTTGC

NEB_N4288S_F GGGCTGAATTTGCTGATATCCC NEB_N4288S_R AAGCACTTGTGGATCTGGGA

NEB_T5590M_F GACTGAGTTCTGACTGAGGCTG NEB_T5590M_R GCAGTATAAATCGAGGACTGTCAC

NEB_R4911H_F GGTGCAGTGGCTTATGCTATG NEB_R4911H_R CCTTCCAACAAACATTGAGATGTAC

NEB_D2917Y_F CCTTTAACCCTTCAGACCAAAGAGG NEB_D2917Y_R GAAGTCTCACCTTGTTCATAGTGATGG

NEB_V5672F_F CACTTGGCACAGGGCTCATA NEB_V5672F_R AACCACCTGGCAATCTTCGG

NEB_N6291D_F GTTTTCTTAACAAGGAAGTTGACCTTAC NEB_N6291D_R GGATTAAAGCAACCTTGTTATTATGGG

NEB_V3696M_F GCTTCCCTCACCTCCCAAAAGCATTAG NEB_V3696M_R CCACAGAGAGTTAGATGGAAGGTACTC

NEB_A4450V_F CACTAATGGCTATAGATAAAGATTTCAGCC NEB_A4450V_R CCTTTCTGCTTCTCATATGTCTCTTTG

NEB_L4554P_F CCAAAGCAAATGTTCATATCCCC NEB_L4554P_R CAGCTGGAAGGTCTTTAATTCCC

NEB_K4919E_F GTAATGTGTCAGATGAGTTCTCCAGG NEB_K4919E_R GGTCAGGTCAAGAGGAAGCAAGCTC

NEB_R4804H_F GTTGGTTAGCCTGACTTCTCATGTATGGCC NEB_R4804H_R GAAATGGGTGAGTTTGCTGCCTTCTGG

NEB_A4156V_F CTTCTCAGTTCACACATGTCTAGG NEB_A4156V_R GATTTGGTGGCATTCCAGTCTTTC
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UPN

background of

PRCA

Mutation sites of TET2

VAF (%) Germ line RefSNP_ID togovar_ID GEM-J-WGA ToMMo 8.3KJPN HGVD gnomAD Total COSMIC_ID COSMIC_tumor

1 Thymoma K287R 1.1 0.145 Tolerated 0.002 Benign

5 SLE C1135Y 1.6 COSV54430172 ET, AML, MDS, BPDCN 0 Deleterious 0.999 Probably Damaging

9 AIH F387Y 49.5 yes tgv18135941 1/15,172 1/16,760 2/2,420 0 Deleterious 0.993 Probably Damaging

9 AIH R1516X 1 rs370735654 tgv18137176 2/15,132 1/16,760 2/131,768 COSV54396182 ET, PV, MDS, DLBCL

11

CD8

+

TCR

ab

 LGLL

N813S 51.9 yes tgv93585720 1/16,760 0.25 Tolerated 0.006 Benign

19 NK-LGLL E1106Vfs*22 20.9

19 NK-LGLL R1516X 30.5 rs370735654 tgv18137176 2/15,132 1/16,760 2/131,768 COSV54396182 ET, PV, MDS, DLBCL

20

CD8

+

TCR

ab

 LGLL

N813S 49.6 yes tgv93585720 1/16,760 0.25 Tolerated 0.006 Benign

26 AIP C1298R 9.6 0.001 Deleterious 1 Probably Damaging

30

CD8

+

TCR

ab

 LGLL

C1193Y 18.2 COSV54415052 MDS, CCUS, DLBCL, AML 0 Deleterious 1 Probably Damaging

35

CD8

+

TCR

ab

 LGLL

R881W 50.7 yes rs140387350 tgv18136250 2/15,214 3/16,760 1/250,802 0.01 Deleterious 0.988 Probably Damaging

70

CD4

+

LGLL

E1151X 47.8 rs141975400 tgv18136436 23/15,198 18/16,760 5/2,420 154/249,684

90 Idiopathic N275Ifs*17 10.3

91

CD8

+

TCR

ab

 LGLL

I1873T 9 rs116519313 tgv93586174 1/15,158 1/16,760 2/155,896 COSV54396330 MDS, CML, MF, AML 0 Deleterious 1 Probably Damaging

SIFT PolyPhen

frequencies
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