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Supplementary figure 1. Genomic and cytogenetic analysis.
a) Flow FISH reveals telomere length in 4 lymphocyte subsets. The population distribution
of telomere length in kilobases (kb) is represented by colored lines. b) Chromosome 9 copy
number variation analysis of genotyping data from the patient’s blood sample. eLRR:
Estimated Log R Ratio, BAF: B Allele Frequency, pBAF: Phased B Allele Frequency. c)
Schematic of DKC1 protein functional domains and variant annotation (created using
BioRender). d) Structural modeling of dyskerin was performed using SWISS-MODEL. The
wild-type (Val64) structure is shown on the left, and the 64Leu variant is shown on the right.
Green indicates the PUA domain; violet highlights the amino acid at position 64; red
represents the carboxyl group; and blue represents the amino group. e) Representative G-
banding resolution image of chromosome X pair from the patient’s peripheral blood. f)
Single sequence FISH probe assay signaling in red the centromere of the X chromosome
and, signaled by red arrows, the Xq28 region of both homologues. CEP: chromosome
enumeration probes. g) qPCR relative telomere lengths of DNA from the patient’s skin
fibroblasts compared with control. *p<0.05. h) Representative images of cell senescence
B-gal staining in proband and control fibroblasts; quantification of senescent cells is

shown in (i) *p<0.05, **p<0.01. Scale bar: 1000 um.|



Supplementary Figure 2
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Supplementary figure 2. Gene set enrichment analysis (GSEA).

a) Enrichment plots of GSEA analysis showing significantly downregulated signatures
associated with canonical DKC1 function in patient skin. Abbreviations: NES, normalized
enrichment score; Adj p-val, adjusted P value. Gene sets with NES <-1.5 (or > 1.5) and Adj
p-val < 0.05 are considered statistically significant. NES >1.5 indicates upregulated and
NES <-1.5 indicates downregulated pathways. LS: light skin, Ctl: control, DS: dark skin. b)
Bar plot revealing the statistically significant downregulated pathways. Gene sets with NES
<-1.5 and adjusted p value (*¥P"a) < 0.05 are considered statistically significant. The color
scale indicates significance, shown as -Log10®dip-val,



Supplementary Figure 3
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Supplementary figure 3. Evaluation of genome instability.

a) Chromosome breakage studies. Chromosomal aberrations were scored in untreated,
and diepoxybutane (DEB) and bleomycin exposed lymphocytes in both proband and
negative control lymphocytes. b) Proportion of cells with nuclei aberrations (left) or non-
classical chromosomal aberrations (right) from karyotype slides. ¢) Histogram of COSMIC
SBS1 and SBS5 mutational signatures contribution to the mutational spectra of the
proband’s PB cells and oral mucosa from her parents. d) Variant allele fraction profiles of

the patient and her parents.



e o o T o e T iz e e Gl e e o e e e
= e 1 1 ,, 5 s e o

S e e e e s e 81 4 4

£ _—m_:mm_ 635707 et o] 0 e e L EX( | | £

b



Supplementary Table 2: Significantly Enriched Signatures Across Comparisons

No. of
Enriched leading
pathways Signatures NES padj Regulation |edge genes
Dark skin vs Control -2.52 3.46E-15
Light skin vs Control 1* GOBP_TELOMERE_ORGANIZATION -2 4.86E-07 Down 182
Dark skin vs Light skin -2.02 3.43E-07
D‘arksklln vs Control GOBP_RNA_3_END_PROCESSING -1.77 0.001935 Down 0
Light skin vs Control -1.62 0.03865
Dark skin vs Control -1.96 1.01E-06
3 BP_RNA_MODIFICATION D 173
Light skin vs Control GOBP_ Mo CATIO -1.81 4.30E-05 own
Qark skl.n vs Control GOCC_CAJAL_BODY -2.02 0.0001999 Down 73
Light skin vs Control -1.6 0.04435
Light Skin vs Control 1 GOBP_PROTEIN_LOCALIZATION_TO_CHROMOSOME -1.87 1.78E-06 Down 113
Dark skin vs Light Skin GOBP_REGULATORY_NCRNA_MEDIATED_GENE_SILENCING -1.86 1.05E-09 Down 318
Dark skin vs Control -2.46 3.70E-17
1 GOBP_REGULATION_OF_CHROMOSOME_ORGANIZATION D 240
Dark skin vs Light Skin - —oT - 2.16 T.02E-13 own
Dark skin vs Control 10 GOBP_RNA_LOCALIZATION -1.52 0.005221 Down 188
HP_TELANGIECTASIA_OF _THE_SKIN -1.59 0.0278 Down 72
HP_LEUKEMIA -1.66 0.003756 Down 152
(LBEC))(CC_SNO_S_RNA_CONTAINING_RIBONUCLEOPROTEIN_COMP 175 0.04663 Down 25
GOCC_TELOMERASE_HOLOENZYME_COMPLEX -1.77 0.04466 Down 21
HP_HYPOPIGMENTED_SKIN_PATCHES -1.78 0.002104 Down 108
GOBP_RRNA_METABOLIC_PROCESS -1.89 4.45E-08 Down 257
GOBP_RIBOSOME_BIOGENESIS -1.92 6.03E-11 Down 316
HP_MYELODYSPLASIA -1.93 0.0002367 Down 110
GOMF_CATALYTIC_ACTIVITY_ACTING_ON_DNA -2.03 3.81E-09 Down 239

*The colored numbers correspond to their location in Venn diagram of Figure 2E.




Supplementary Table 3: Significantly Enriched Ribosome Signhatures

Light skin vs Control padj NES Regulation Size
Ribosome 6.09E-07 -1.8633417 [Down 225
Structural constituent of ribosome 1.40E-05 -1.9001351 [Down 158
Preribosome 5.31E-05 -1.9639226 |Down 106
Organellar ribosome 0.00225068 [-1.8265444 |Down 88

Cytosolic ribosome 0.01791968 [-1.6061963 |Down 112
Dark skin vs Control padj NES Regulation Size
Ribosome biogenesis 7.85E-10 -1.9658106 [Down 316
Structural constituent of ribosome 1.14E-07 -2.0903559 [Down 158
Ribosome 2.18E-05 -1.7462393 |Down 225
Preribosome 7.85E-05 -1.9783879 |Down 106
Cytosolic ribosome 0.00222204 (-1.7724476 |Down 112
Organellar ribosome 0.00687894 [-1.6884875 |Down 88




Supplementary Table 4: Summary of Reported Symptomatic Female DKCT
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Supplementary Table 5: Information on primary fibroblasts used in this study

Cell samples DKC.l Sex Age of sampling
mutation (years)
Control none Female 9
Light skin p.Ve4aL Female 9
Dark skin p.vVeaL Female 9
Positive control p.L54V Male 46




Supplementary Table 6: Antibodies and Antibody Dilutions

Primary Antibodies Supplier Catalogue # Dilution

DKC1 SantaCruz sCc-373956 1/500

PCNA Cell Signaling 13110T 1/1000

PARP Cell Signaling 9542T 1/1000

Coilin CellSignaling 14168 1/1000

Fibrillarin Cell Signaling 2639T 1/1000

GAPDH Cell Signaling 97166T 1/1000

Secondary Antibodies Supplier Catalos_;ue # Dilution

IRDye® 800CW Goat anti-RabbitlgG LI-COR 926-32211 Western blot (1/10,000)
LI-COR 925-68070 Western blot (1/10,000)

IRDye® 680RD Goat anti-Mouse IgG
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Figure legend: Given the limited amount of protein sample and to reduce antibody consumption, membranes were cropped into smadler pieces according to molecular
weight and incubated with specific antibodies for each target. The cropped membrane sections were subsequently assembled andimaged together using the Bio-Rad
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ChemiDoc imaging system.

To detect the expression of PCNA, fibrillarin, and GAPDH which have similar molecular weights (~37kD), antibodies raised in dfferent species and labeled with spectrally
distinct fluorophores were used to avoid cross-reactivity. PCNA and fibrillarin were probed on two different membranes (1 and 2)using rabbit primary antibodies and
detected with LI-COR IRDye 800CW (green) secondary antibody, followed by imaging using a Bio-Rad ChemiDoc system. GAPDH was subsequently incubated with a
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mouse primary antibody and detected by LIF-COR IRDye 680RD (red) secondary antibody.
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% CARE

case report guidelines

CARE Checklist of information to include when writing a case report

=ND

Key Words

Abstract
(no references)

Introduction
Patient Information

Clinical Findings
Timeline

Diagnostic
Assessment

Therapeutic
Intervention

Follow-up and
Outcomes

Discussion

Patient Perspective
Informed Consent

8a
8b
8c
8d
9a
9b
9c
10a
10b
10c
10d
11a
11b
11c
11d
12
13

Checklist item description

The diagnosis or intervention of primary focus followed by the words “case report”. . ................

2 to 5 key words that identify diagnoses or interventions in this case report, including "case report" ...

Introduction: What is unique about this case and what does it add to the scientific literature? ... ... ..

Main symptoms and/or important clinical findings . . . . ...

The main diagnoses, therapeutic interventions, andoutcomes . ............... ... ...

Conclusion—What is the main “take-away” lesson(s) fromthiscase? .............. ... ... .. .....
One or two paragraphs summarizing why this case is unique (may include references) . . . .

De-identified patient specific information. . . . ... ... .

Primary concerns and symptoms of the patient. . ........ ... ... .

Medical, family, and psycho-social history including relevant genetic information . . .. ......

Relevant past interventions with outcomes ... .

Describe significant physical examination (PE) and important clinical findings. ..............

Historical and current information from this episode of care organized as a timeline . .. ... ..
Diagnostic testing (such as PE, laboratory testing, imaging, surveys). ......................

Diagnostic challenges (such as access to testing, financial, or cultural) .....................

Diagnosis (including other diagnoses considered) ...

Prognosis (such as staging in oncology) where applicable ........... ... ... .. . ..

Types of therapeutic intervention (such as pharmacologic, surgical, preventive, self-care) . ............

Administration of therapeutic intervention (such as dosage, strength, duration) .....................
Changes in therapeutic intervention (withrationale) ............... . i

Clinician and patient-assessed outcomes (ifavailable) . ............ ...,

Important follow-up diagnostic and othertestresults .......... ... ... .. i

Intervention adherence and tolerability (How was thisassessed?) . .......... ...,
Adverse and unanticipated eVents . .. ... ...

A scientific discussion of the strengths AND limitations associated with this casereport . ..............

Discussion of the relevant medical literature withreferences. . .. .......... ... .. .. .

The scientific rationale for any conclusions (including assessment of possible causes) . ..............
The primary “take-away” lessons of this case report (without references) in a one paragraph conclusion

The patient should share their perspective in one to two paragraphs on the treatment(s) they received .

Did the patient give informed consent? Please provide ifrequested .............. ... ... ... ...
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