


In a cohort of SAA
patients who underwent
HSCT, P/LP germline
variants were |dent|f|ed‘
in 16.5% (121/732) of
the patients (2022). ,
7% of patients had an =
undiagnosed germline
genetic cause of thelr
BM failure.
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** while nonmyeloablative regimens are now
standard for SAA, 40% of unrecognized IBMFS
patients received myeloablative regimens.
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Test

Telomere length measurement o

perigheral blood mphocytes by Flow-
FISH

Chromosome breakage analyss on
peripheral blood

Conventional kanyetyping

Al diagnosis

X (age =40 y or those
proceeding to BMT)

X jage =40 y or those
proceeding o BMT)

Purpase

Dedermine ymphocyte telomerns
lzngth by Fliow-FISH, if less
than first percentile, paiwent
may have an STS and be at
nsk for noeased fransplant-
ralated towacity with standard
preparatve egamens, and an
31 3-specific regimen should
be considerad.

Evaluate for FA; if test is postive

and consisbard with a
diagnosis of FA, patient = ai
inon=assd nsk for transpdant-
related towcity, and an FA-
specific regimen should be
s,

Noles

Lymphocyie telomere lengihs kess
than finst penceniile are highly
sensitree and specific for an
STS diagnosis in young
patiens with AA.

Caveals: Ciher IEMFDs can have

lengths less than or sgual to
the first percentie; individuals
with pathogenic telomens gene
mutafions can have kengths in
the normal range, usually
betw=en the first and tenth
percentiles; and short
telomeres can be seen in
ascquired AA with reduced
stem cell reserve.

If results are normal but cdirecal
suspicion remains high, this
test can be pesformed on
cultured skin fibroblasts o rule
out a false negateve n ihe
peripheral blood.

Most often A& patients have normal
cylogenstics but there are some
cyiogenstic abnomalities sean
i A# that are not considered
adverse or mdicative of MDS (in
the absence of dysplasia).
These include dell 3q, trisomy
8, loss of heberozygosity of short
arm of chromosome B, among
others.

H =) metaphases are obiained,
perfiorm an MOS FISH panel; a
micreamay can be considered
a5 an altemative in these cases.
Monosomy 7, especially in
young patiens, increasess
suspicion jor an IBMFD.
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Test

At diagnosis Purpose

Notes

References'*"?

Myeloid malignancy gene sequencing
from peripheral blood or bone marrow

Inherited BMF gene panel sequencing

Strongly consider if any concern
for possible hypoplastic MDS

Evaluate for mutations in genes
recurrently mutated in AA (eg,
PIGA, BCOR, BCORLT) and/
or MDS (eg, epigenetic
mutations, TP53).

Patients aged =40 y or if clinical
picture or screening tests
warrant

Evaluate for multiple IBMFDs at

and lack of physical features
and family history in a
substantial subset of those
with IBMFD makes universal
testing of young patients
warranted. Tissue source for

this testing should ideally be
cuured S broBISte (s

text for discussion).

once. Overlapping phenotypes

Identification of mutations should
not necessarily be used as a
discriminating tool between AA
and hypoplastic MDS, because
most MDS-associated
mutations (including BCOR,
BCORL1, and epigenetic
mutations, such as DNMT3A,
TET2, ASXL1, and others) are
seen in AA, MDS, and aging-
related clonal hematopoiesis
and have poor discriminating
power for AA or MDS in this
context.

Acquired mutation panel may
identify a subset of AA likely to
progress to MDS/AML. A
portion of the genes on these
acquired panels overlap with
inherited marrow failure gene
panels but they should not be
considered adequate testing
for IBMFD as a stand-alone
test.

Yield in adult patients with AA aged
18-40yis 5-15%. Yield
increases with the presence of
phenotypic features or family
history or in cases where
hypoplastic MDS is a
consideration (eg, monosomy
7).

52,56,89
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Patients with SAA because of IBMFS do not respond to IST, further
illustrating the importance of early genetic diagnosis to guide therapeutic

decision.

Variant Allele frequency (VAF)

germline predisposition for bone marrow failure, DNA repair, and telomere
biology disorders occurred at ages of <40 years, whereas checkpoint disorders or

germline variants in DDX41 occurred at a later age.
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Allele 1

Age  HCT Time

ID Group Frame Gene Group Gene Inheritance Variant Type(s) |Variant Transcript HGVS c. HGVS p.
UIBMFS-1 10-20 (2011-2015 |DNA Damage Response Disorder FANCA Compound Helerozyous [SNVISNV chr16:89858442 delCCAA NM_ 0001354 ¢.1115_1118delTTGG V3T2Als"42 (p.Val372AlafsTerd2)
UIBMFS-2 | 10-20 |2011-2015 |DNA Damage Response Disorder FANCA Compound Heterozyous  |SNVICNV chr16:89828357 C=T NM_0001354 €.2852G>A R951Q (p Arg951Gin)
JIBMFS-3 10-20 (2001-2005 |DNA Damage Response Disorder ERCC6L2 Compound Heterozyous  |SNVISNV chrd: 08678598 delAG NM_ 0010108954  |c.1045_1046delGA E349Tfs"33 (p.Glu349ThrsTerd3)
UIBMFS-4 10-20 (1996-1999 [DNA Damage Response Disorder ERCCBL2 Compound Heterozyous  |SNVISNV chri: 98678608 delAGCC NM 0010108954 |c.1051 1054delGCCA A351LIs*41 (p.Ala3bileufsTerd1)
UIBMFS-5 | 20-30 |2006-2010 |DNA Damage Response Disorder ERCC6L2  |Compound Heterozyous | SNVICNV chr: 98678608 delAGCC NM_0010108954  |c.1051_1054delGCCA A351Lis*41 (p.Ala35ileufsTerd1)
UIBMFS-6 | 10-20 |2006-2010 |DNA Damage Response Disorder LiG4 Compound Heterozyous | SNVISNV chr13:108862104 delGA NM_206937.2 c.1512_1513delTC R505CHs*12 (p.Arg505CysisTer12)
UIBMFS-T 0-10 |2001-2005 |Ribosome Biology Disorder DNAJC21 Homozygous SNV chr5:34935912_3 insA NM_001012339.3  |c.290dupA Ya7* (p.Tyr97Ter)
UIBMFS-8 0-10 |2006-2010 |Ribosome Biology Disorder DNAJC21 Homozygous SNV chr5:34941289 G=A NM_001012339.3  |c.983+1G>A
JIBMFS-8 | 10-20 [2006-2010 [Ribosome Biology Disorder SBDS Compound Heterozyous | SNVICNV chr7:66459197 A=G NM_016038.4 c.258+42T>C
JIBMFS-10 | 10-20 [2011-2015 [Ribosome Biclogy Disorder RP524 Heterozygous SNV chr10:79814467 T=A NM 0011422852 |c.569T>A L190* (p.Leu190Ter)
UIBMFS-11 | 0-10 |1996-2000 |Ribosome Biology Disorder RP519 Heaterozygous SNV chr19:42364847 G=A NM_001022.4 cIG>A M1l (p.Metille)
UIBMFS-12 | 20-30 |2011-2015 |Ribosome Biology Disorder RPS19 Heterozygous SNV chr19:42373818 G=A NM_0010224 cADEG>A G136R (p.Gly136Arg)
UIBMFS-13 | 0-10 |1996-2000 |Telomere Biology Disorder DKC1 Hemizygous SNV chrX:153993734 delGAA NM_001363.5 c.103_105delGAA E35del (p.Glud5del)
UIBMFS-14 | 30-40 |1996-2000 |Telomere Biology Disorder WRAPS53 Compound Heterozyous | SNVISNV chr17.7606139 C=T NM_001143990.1  |c.1243C>T Q415" (p.Gind415Ter)
UIBMFS-15 | 10-20 |2006-2010 |Telomere Biology Disorder TERT Compound Heterozyous | SNVISNV chr5:1255486 C=A NM_198253.3 c3073G>T V1025F (p.Val1025Phe)
UIBMFS-16 | 0-10 |2006-2010 |Telomere Biology Disorder TERT Compound Heterozyous | SNVISNV chr5:1266605 G=C NM_198253.3 c.2628C>G HB76Q (p.His876GIn)
UIBMFS-17 | 10-20 {1991-1995 |Telomere Biology Disorder TERT Heterozygous SNV chr5:1278895 G=A NM_198253.3 c.2147C>T AT16V (p Ala716Val)
UIBMFS-18 | 20-30 [2011-2015 [Telomere Biology Disorder TERT Heterozygous SNV chr5:1204493 C=T NM_188253.3 c.508G>A V170M (p.Val170Met)
UIBMFS-19 | 0-10 |2011-2015 [Telomere Biology Disorder RTEL1 Heterozygous SNV chr20:62323122 delCTGT NM_032857 .5 c.2659_2662delTCTG S8B7Rfs"40 (p.SerBBTArgfsTerd0)
UIBMFS-20 | 0-10 |2006-2010 |Telomers Biology Disorder TINF2 Heaterozygous SNV chr14:24709841 C=T NM_001099274.3 |c.B45G=A R282H (p.Arg282His)
UIBMFS-21 | 10-20 |1991-1995 |Telomere Biology Disorder TINF2 Heterozygous SNV chr14:24709842 G=A NM_001099274.3 |c.844C>T R282C (p.Arg282Cys)
UIBMFS-22 | 0-10 |1996-2000 |Telomere Biclogy Disorder TINF2 Heterozygous SNV chr14:24709842 G=A NM_001099274.3  |c.844C>T R282C (pArg282Cys)
UIBMFS-23 | 0-10 |2001-2005 |Telomere Biology Disorder TINF2 Heterozygous SNV chr14:24709818_9 insG NM_001099274.3 |c.867dupC F290Lfs*2 (p.Phe280LeufsTer2)
UIBMFS-24 | 20-30 |2006-2010 |Telomere Biology Disorder TINF2 Heterozygous SNV chri4:24709828 9 insA NM_001099274.3  |c.857dupT M286Hs*6 (p Met286 lefsTerf)
UIBMFS-25 | ©0-10 |1991-1985 |Telomere Biology Disorder TINF2 Heterozygous SNV chr14:24709824 A=G NM_001088274.3  |c.B62T>C F288L (p.Phe2BBLeu)
UIBMFS-26 | 30-40 |2001-2005 |Telomere Biology Disorder TERC Heterozygous SNV chr3:169482530 C=T NR_001566.1 r.319G=A
UIBMFS-27 | 30-40 |2006-2010 |Telomere Biology Disorder POT1 Compound Heterozyous  |CNVICNV chr7:124481007-124481252 NM_001042594.1 |Deletion of exon 13 (246 bp)
UIBMFS-28 | 0-10 |2006-2010 |Hematopoiesis Disorder ADA2 Homozygous SNV chr22:17687997 C=T NM_ 0012822252 |c.506G>A R169Q (p.Arg169Gin)

— MPL Compound Heterozyous | SNVISNV chr1:43804235 delCT NM_005373.3 €235 _236delCT LTOEfs*84 (p.Leu79GIufsTerB4)
UBMIFS-20 | 040 [1008-2000 |Hemehpoiesis Disosder THPO Helerozygous SNV chr3:184093356 G=A NM 0004604 cA75C>T P58S (p.Pro595er)
UIBMFS-30 | 0-10 [2006-2010 |Hematopoiesis Disorder MPL Compound Heterozyous  |SNV/SNV chr1:43804305 G=C NM_005373.3 c.305G=>C R102P (pArg102Pro})
UIBMFS-31 | 0-10 |2006-2010 MPL Compound Heterozyous | SNVISNV chr1:43804305 G=C NM_005373.3 €.305G>C R102P (pArg102Pro)
UIBMFS-32 | 10-20 |1996-2000 |Hematopoiesis Disorder MPL Compound Heterozyous | SNVISNV chr1:43804305 G=C NM_005373.3 €.305G>C R102P (p.Arg102Pro)
JIBMFS-33 | 30-40 |2001-2005 |Hematopoiesis Disorder MPL Compound Heterozyous | SNVISNV chr1:43805106 C=T NM_005373.3 c556C>T Q186" (p.GIn186Ter)
JUIBMFS-34 | 30-40 |2006-2010 |Hematopoiesis Disorder GATA2 Heterozygous SNV chr3:128200155_6 insCTAG NM_032638.5 c.1149_1150insCTAG R384Lfs"153 (p.Arg3B4LeufsTer153)
UIBMFS-35 | 10-20 |2001-2005 |Hematopolesis Disorder MECOM Heterozygous SNV chr3.168B45687 delTC NM_004981.4 c.774_T75delGA E258Dfs"8 (p.Glu258AspfsTer8)
UIBMFS-36 | 20-30 [1996-2000 [Hematopolesis Disorder MECOM Helerozygous SNV chr3:16BB61485 C=T NM_004991 .4 c510+1G>A
UIBMFS-37 | 10-20 |2011-2015 |Hematopoiesis Disorder HOXAT11 Heterozygous SNV chr7:27224508 C=A NM_005523.6 c.256G>T EB6" (p.GluB6Ter)
UIBMFS-38 | 10-20 |2001-2005 |Hematopoiesis Disorder ETVE Heterozygous SNV chr12:12022535 C=T NM_001987.5 cB41C>T P214L (p.Pro214Leu)
UIBMFS-39 | 20-30 |2006-2010 |Hematopoiesis Disorder RUNX1 Heterozygous SNV chr21:36171708_9 insG NM_001754.4 c.856dupC Q286Pfs*314 (p.GIn286ProfsTer314)
UIBMFS-40 | 20-30 |1996-2000 |Hematopoiesis Disorder RUNX1 Heterozygous SNV chr21:36252945 delGT...TG (13) |NM_001754 4 c405_417del N136Tfs*5 (p.Asn136ThrisTers)
UIBMFS-41 | 30-40 |2006-2010 |Hematopoiesis Disorder RUNX1 Heterozygous SNV chr21:36259174 delACinsAT NM_001754.4 c.316_317delTGinsAT W106M (p.Trp106Met)
UIBMFS-42 | 10-20 |2001-2005 |Hematopoiesis Disorder RUNX1 Heterozygous SNV chr21:36259223 C=T NM_001754.4 c.268G=>A V30M (p.Vald0Met)
UIBMFS-43 | 0-10 |2011-2015 |Hematopolesis Disorder RUNX1 Heterozygous SNV chr21:36262002 delC NM_001754.4 c.34delG E12Kis*24 (p.Glu12LysfsTer24)
UIBMFS-44 | 0-10 [2011-2015 |Hematopolesis Disorder ANKRD26 Hatarozygous CNV chr10:27352897-27353030 NM_ 0149152 Deletion of axon 12 (134 bp)
UIBMFS-45 | »60 [2011-2015 [Hematopoiesis Disorder ANKRD26  |Heterozygous CNV chr10:27322134-27322326 NM_014815.2 Deletion of exon 25 (193 bp)
UIBMFS-46 | 50-60 |2011-2015 |Hematopoiesis Disorder ANKRD26 Heterozygous CNV chr10:27355396-27355497 NM 0148152 Deletion of exon 11 (102 bp)
UIBMFS-47 | 10-20 |2011-2015 |Hematopoiesis Disorder MECOM Heterozygous CNV chr3:168845612-168849339 NM_005241.3 Deletion of exons 3 and 4 (3728 bp)
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