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Congratulations! Your exome has been sequenced and your data is ready for
you to download. We have also included this overview of your data to get you
started on your exome exploration. Here are a few important points about
your exome data:

� Two types of files are available for download: 1) the aligned sequencing
reads in BAM format, 2) a file containing variant calls (VCF file).

� The raw data VCF file is a preliminary draft of your exome. Our ability
to call variants, especially indels, is greatly improved with each addi-
tional exome added to our database. Moreover we will build upon this
protocol to include additional steps such as custom treatment of the sex
chromosomes. To this end we will update your VCF file at the end of
the pilot. We will contact you when this data is available.

Your exome at a glance:

Your exome in numbers

Characterizing your variants

How rare are your variants?

Filtering your variants

See selected variants

Appendix

The Exome Service is a pilot project, and this report contains preliminary data only. 23andMe does
not represent that all of this information is accurate. In this report we have used 1000 Genome
Project data to report frequencies of variants to determine how common or rare a particular
variant is. We have also only provided information about a subset of the many gene-disrupting
variants present in the human genome, in a chosen set of genes. Sequencing was performed such
that the total number of bases read was at least 80X the size of the exome. As described in the Exome
Terms of Use, 23andMe will not be providing the reports and explanations that 23andMe typically
provides to customers with respect to their genotyping results for this data. 23andMe Services are
for research, informational, and educational use only. We do not provide medical advice. Please keep
in mind that genetic information you share with others could be used against your interests.
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Your exome in numbers
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Figure 1: Getting from raw reads to called variants. A) The number of bases obtained by sequencing
your exome. The top line indicates total coverage. B) Total number of called bases in your exome. The
vast majority are the same as the reference genome. C) An expansion of the small sliver of variants
depicted in B. These are the variants present in your VCF file.

Welcome to your exome. Your exome is the 50 million DNA bases of your genome containing the
information necessary to encode all your proteins. Your exome data consists of two parts, the raw data
(both aligned and unaligned Illumina reads, fig1A) and a draft of the variants present in your exome
(fig1C). While this draft is provisional and we will be improving upon it, we wanted to allow you to dig in
to your exome as soon as possible so you can tell us what you think is important and should be included.

To create the first draft of your exome we implemented the Broad Institute’s ”Best Practice” protocol
for exome sequencing analysis. You can read a detailed description of it here (for brief summary see
Appendix).
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Characterizing your variants
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Figure 2: Predicting impact of variants on gene function. An overview of your variants and their
predicted impact on gene function.

The variants in your VCF file are the positions in your genome that differ from the reference genome.
Most of these variants are likely to be functionally neutral and unlikely to cause any severe disorders.
Pinpointing genuine disease mutations is still challenging and we used a number of software tools to
identify those that may be functionally important. We estimated the impact a variant has on gene
function based on the severity of its effect on the gene product:

High impact:
Frame shift Insertion or deletion of bases, not multiple of 3.

Splice site Variant at the ‘splicing site’ may disrupt the consensus splicing site sequence.

Stop gain Premature termination of peptides, which would disable protein function.

Start loss Loss of the start codon.

Stop loss Loss of the stop codon.

Moderate impact:
Nonsynonymous substitution Non-conservative change altering an amino acid in a protein.

Codon insertion or deletion Insertion or deletion of bases, multiple of 3.

Low impact:
Synonymous substitution Variant that does not alter the amino acid sequence due to codon degen-

eracy.

Start gain Variant resulting in the gain of a start codon.

Synonymous stop Variant changing one stop codon into another.

Unknown impact: Variants unlikely to affect gene products.
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How rare are your variants?
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Figure 3: Variant frequencies. The allele frequencies of the variants in your exome. Unknown: allele
is present in a public database but no frequency data was available.

One of the advantages of exome sequencing is that we can detect sequence variants that are unique
to you! By comparing your variants to all those that have been discovered so far, we can divide your
variants into the following categories:

� novel variant hasn’t been observed in current public sequence databases

� unknown variant has been observed in public databases but allelic frequency has not been calcu-
lated and therefore is not available

� rare variant with allelic frequency <1%

� somewhat rare variant with frequency 1-5%

� common frequency of the variant is greater than 5%

One of the most comprehensive human variation public datasets is maintained by the 1000 Genomes
Project. We use 1000 Genomes Project data (project release: 08-26-2011) to report frequencies of
alleles found in your exome, including reporting if it is absent from the public database (i.e. a novel
variant).
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Filtering your variants
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Figure 4: Variant filtering decision tree. A graphical representation of the filtering process that was
used to generate your short list of variants of interest.

Most sequence variants in your exome are likely to be neutral and do not cause any severe disorders.
A filtering process is often undertaken to prioritize variants discovered through sequencing. To identify
potentially interesting and relevant variants with potential functional effects (contributing to disease
and other phenotypes of interest) we used three consecutive filters, depicted in the figure above: (1)
effect of the variant on the gene product; (2) allele frequency of the variant; (3) location of the variant
in one of 592 genes involved in Mendelian disorders (at this point we also exclude indels and variants
on the sex chromosomes).

We hope you find this initial list of variants interesting and that it will help you in your journey through
your exome. This short list of variants only scratches the surface of what your genome contains and is
just the beginning of where your data can take you. Have fun!
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List of selected variants

Variant 1: Gene: COQ2 Your genotype: A/C Location: chr4:84205995

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00580 dbSNP: rs150145464

Quality: Genotype quality: 99 Coverage depth: 34

Details: Gene description: coenzyme Q2 homolog, prenyltransferase (yeast)
Transcript: ENST00000311469 AA change: L25V
EntrezId: 27235 EnsemblId: ENSG00000173085
UniProt: Q96H96 OMIM: 609825

NON SYNONYMOUS CODING (L25V)

0 100 200 300 400

PFAM (or SMART) domains for gene COQ2, transcript ENST00000311469:
PF01040: UbiA_prenyltransferase

Variant 2: Gene: COL4A4 Your genotype: T/A Location: chr2:227886785

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00320 dbSNP: rs149117087

Quality: Genotype quality: 99 Coverage depth: 151

Details: Gene description: collagen, type IV, alpha 4
Transcript: ENST00000329662 AA change: M1396L
EntrezId: 1286 EnsemblId: ENSG00000081052
UniProt: P53420 OMIM: 120131

NON SYNONYMOUS CODING (M1396L)

0 250 500 750 1000 1250 1500 1750

PFAM (or SMART) domains for gene COL4A4, transcript ENST00000329662:
PF01391: Collagen
PF01413: Collagen_VI_NC
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Variant 3: Gene: CFTR Your genotype: A/G Location: chr7:117175372

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00590 dbSNP: rs121909046

Quality: Genotype quality: 99 Coverage depth: 95

Details: Gene description: cystic fibrosis transmembrane conductance regulator (ATP-
binding cassette sub-family C, member 7)
Transcript: ENST00000426809 AA change: E187G
EntrezId: 1080 EnsemblId: ENSG00000001626
UniProt: P13569 OMIM: 602421

NON SYNONYMOUS CODING (E187G)

0 200 400 600 800 1000 1200 1400 1600

PFAM (or SMART) domains for gene CFTR, transcript ENST00000426809:
PF00664: ABC_transptr_TM_dom
PF00005: ABC_transporter−like

Variant 4: Gene: SLC12A6 Your genotype: G/A Location: chr15:34546655

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00230 dbSNP: rs77122016

Quality: Genotype quality: 99 Coverage depth: 74

Details: Gene description: solute carrier family 12 (potassium/chloride transporters), mem-
ber 6
Transcript: ENST00000451844 AA change: R150C
EntrezId: 9990 EnsemblId: ENSG00000140199
UniProt: Q9UHW9 OMIM: 604878

NON SYNONYMOUS CODING (R150C)

0 150 300 450 600 750 900 1050

PFAM (or SMART) domains for gene SLC12A6, transcript ENST00000451844:
PF00324: AA−permease_dom
PF03522: K/Cl_cotranspt_1/3
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Variant 5: Gene: HSPG2 Your genotype: C/T Location: chr1:22216580

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00140 dbSNP: rs113464689

Quality: Genotype quality: 99 Coverage depth: 109

Details: Gene description: heparan sulfate proteoglycan 2
Transcript: ENST00000412328 AA change: R79Q
EntrezId: 3339 EnsemblId: ENSG00000142798
UniProt: P98160 OMIM: 142461

NON SYNONYMOUS CODING (R79Q)

0 50 100 150 200 250

Variant 6: Gene: RYR2 Your genotype: A/G Location: chr1:237765380

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 5e-04 dbSNP: NA

Quality: Genotype quality: 99 Coverage depth: 95

Details: Gene description: ryanodine receptor 2 (cardiac)
Transcript: ENST00000542537 AA change: N1535S
EntrezId: 6262 EnsemblId: ENSG00000198626
UniProt: Q92736 OMIM: 180902

NON SYNONYMOUS CODING (N1535S)

0 650 1300 1950 2600 3250 3900 4550 5200

PFAM (or SMART) domains for gene RYR2, transcript ENST00000542537:
PF08709: Ins145_P3_rcpt
PF02815: MIR
PF01365: Ca−rel_channel
PF00622: SPRY_rcpt
PF02026: Ryanodine_rcpt
PF08454: RIH_assoc−dom
PF06459: Ryanrecept_TM4−6
PF00520: Ion_trans
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Variant 7: Gene: BRCA2 Your genotype: A/G Location: chr13:32914277

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 9e-04 dbSNP: rs79538375

Quality: Genotype quality: 99 Coverage depth: 72

Details: Gene description: breast cancer 2, early onset
Transcript: ENST00000380152 AA change: I1929V
EntrezId: 675 EnsemblId: ENSG00000139618
UniProt: P51587 OMIM: 600185

NON SYNONYMOUS CODING (I1929V)

0 450 900 1350 1800 2250 2700 3150 3600

PFAM (or SMART) domains for gene BRCA2, transcript ENST00000380152:
PF00634: BRCA2_repeat
PF09169: DNA_recomb/repair_BRCA2_hlx
PF09103: BRCA2_OB_1
PF09121: Tower
PF09104: BRCA2_OB_3

Variant 8: Gene: NEB Your genotype: C/T Location: chr2:152350734

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 6e-04 dbSNP: NA

Quality: Genotype quality: 99 Coverage depth: 73

Details: Gene description: nebulin
Transcript: ENST00000509223 AA change: A118T
EntrezId: 4703 EnsemblId: ENSG00000183091
UniProt: P20929 OMIM: 161650

NON SYNONYMOUS CODING (A118T)

0 100 200 300 400 500

PFAM (or SMART) domains for gene NEB, transcript ENST00000509223:
PF00880: Nebulin_35r−motif
PF07653: SH3_2
PF00018: SH3_domain
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Variant 9: Gene: VPS13B Your genotype: C/A Location: chr8:100830698

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 5e-04 dbSNP: rs146553331

Quality: Genotype quality: 99 Coverage depth: 42

Details: Gene description: vacuolar protein sorting 13 homolog B (yeast)
Transcript: ENST00000357162 AA change: S2794Y
EntrezId: 157680 EnsemblId: ENSG00000132549
UniProt: Q7Z7G8 OMIM: 607817

NON SYNONYMOUS CODING (S2794Y)

0 500 1000 1500 2000 2500 3000 3500 4000

PFAM (or SMART) domains for gene VPS13B, transcript ENST00000357162:
PF09333: Autophagy−rel_C

Variant 10: Gene: NF1 Your genotype: A/G Location: chr17:29552200

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00270 dbSNP: rs146051850

Quality: Genotype quality: 99 Coverage depth: 122

Details: Gene description: neurofibromin 1
Transcript: ENST00000456735 AA change: M311V
EntrezId: 4763 EnsemblId: ENSG00000196712
UniProt: P21359 OMIM: 613113

NON SYNONYMOUS CODING (M311V)

0 350 700 1050 1400 1750 2100 2450 2800

PFAM (or SMART) domains for gene NF1, transcript ENST00000456735:
PF00616: RasGAP
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Variant 11: Gene: MSH2 Your genotype: C/A Location: chr2:47637337

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00230 dbSNP: rs61756463

Quality: Genotype quality: 99 Coverage depth: 234

Details: Gene description: mutS homolog 2, colon cancer, nonpolyposis type 1 (E. coli)
Transcript: ENST00000413880 AA change: A43D
EntrezId: 4436 EnsemblId: ENSG00000095002
UniProt: P43246 OMIM: 609309

NON SYNONYMOUS CODING (A43D)

0 100 200 300 400 500 600 700 800

PFAM (or SMART) domains for gene MSH2, transcript ENST00000413880:
PF05192: DNA_mismatch_repair_MutS_core
PF05190: DNA_mismatch_repair_MutS_clamp
PF00488: DNA_mismatch_repair_MutS_C

Variant 12: Gene: ATN1 Your genotype: G/A Location: chr12:7047842

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00230 dbSNP: rs141006210

Quality: Genotype quality: 99 Coverage depth: 102

Details: Gene description: atrophin 1
Transcript: ENST00000229279 AA change: V491M
EntrezId: 1822 EnsemblId: ENSG00000111676
UniProt: P54259 OMIM: 607462

NON SYNONYMOUS CODING (V491M)

0 100 200 300 400 500 600 700 800

PFAM (or SMART) domains for gene ATN1, transcript ENST00000229279:
PF03154: Atrophin−like
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Variant 13: Gene: NOTCH3 Your genotype: G/A Location: chr19:15290031

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00230 dbSNP: NA

Quality: Genotype quality: 99 Coverage depth: 21

Details: Gene description: notch 3
Transcript: ENST00000539383 AA change: R1125W
EntrezId: 4854 EnsemblId: ENSG00000074181
UniProt: Q9UM47 OMIM: 600276

NON SYNONYMOUS CODING (R1125W)

0 200 400 600 800 1000 1200 1400

PFAM (or SMART) domains for gene NOTCH3, transcript ENST00000539383:
PF00008: EGF
PF07645: EGF_Ca−bd_2
PF07974: EGF_extracell

Variant 14: Gene: MYBPC3 Your genotype: G/C Location: chr11:47355475

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00810 dbSNP: rs11570112

Quality: Genotype quality: 99 Coverage depth: 14

Details: Gene description: myosin binding protein C, cardiac
Transcript: ENST00000256993 AA change: Q997E
EntrezId: 4607 EnsemblId: ENSG00000134571
UniProt: Q14896 OMIM: 600958

NON SYNONYMOUS CODING (Q997E)

0 200 400 600 800 1000 1200 1400

PFAM (or SMART) domains for gene MYBPC3, transcript ENST00000256993:
PF07679: Ig_I−set
PF00041: FN_III
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Variant 15: Gene: HSPG2 Your genotype: G/T Location: chr1:22222455

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00410 dbSNP: rs1869780

Quality: Genotype quality: 99 Coverage depth: 21

Details: Gene description: heparan sulfate proteoglycan 2
Transcript: ENST00000439717 AA change: D34E
EntrezId: 3339 EnsemblId: ENSG00000142798
UniProt: P98160 OMIM: 142461

NON SYNONYMOUS CODING (D34E)

0 50 100 150 200

PFAM (or SMART) domains for gene HSPG2, transcript ENST00000439717:
SM00200: SEA

Variant 16: Gene: VWF Your genotype: T/C Location: chr12:6172134

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00280 dbSNP: NA

Quality: Genotype quality: 99 Coverage depth: 17

Details: Gene description: von Willebrand factor
Transcript: ENST00000261405 AA change: R507G
EntrezId: 7450 EnsemblId: ENSG00000110799
UniProt: P04275 OMIM: 613160

NON SYNONYMOUS CODING (R507G)

0 400 800 1200 1600 2000 2400 2800 3200

PFAM (or SMART) domains for gene VWF, transcript ENST00000261405:
PF00094: VWF_type−D
PF08742: Unchr_dom_Cys−rich
PF01826: Prot_Inh_CR_TIL
PF00092: VWF_A
PF00093: VWF_C
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Variant 17: Gene: FKRP Your genotype: G/T Location: chr19:47258829

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 6e-04 dbSNP: NA

Quality: Genotype quality: 91.09 Coverage depth: 9

Details: Gene description: fukutin related protein
Transcript: ENST00000318584 AA change: R41L
EntrezId: 79147 EnsemblId: ENSG00000181027
UniProt: Q9H9S5 OMIM: 606596

NON SYNONYMOUS CODING (R41L)
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PFAM (or SMART) domains for gene FKRP, transcript ENST00000318584:
PF04991: LicD−like

Variant 18: Gene: PRNP Your genotype: G/A Location: chr20:4680521

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00910 dbSNP: rs1800014

Quality: Genotype quality: 99 Coverage depth: 41

Details: Gene description: prion protein
Transcript: ENST00000444805 AA change: E158K
EntrezId: 5621 EnsemblId: ENSG00000171867
UniProt: P04156 OMIM: 176640

NON SYNONYMOUS CODING (E158K)
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PFAM (or SMART) domains for gene PRNP, transcript ENST00000444805:
PF00377: Prion/Doppel_prot_b−ribbon_dom
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Variant 19: Gene: GALK1 Your genotype: G/A Location: chr17:73759113

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00640 dbSNP: rs80084721

Quality: Genotype quality: 99 Coverage depth: 30

Details: Gene description: galactokinase 1
Transcript: ENST00000225614 AA change: A198V
EntrezId: 2584 EnsemblId: ENSG00000108479
UniProt: P51570 OMIM: 604313

NON SYNONYMOUS CODING (A198V)
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PFAM (or SMART) domains for gene GALK1, transcript ENST00000225614:
PF10509: GalKase_gal−bd
PF00288: GHMP_kinase
PF08544: GHMP_kinase_C

Variant 20: Gene: TNNT1 Your genotype: G/A Location: chr19:55653283

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 9e-04 dbSNP: NA

Quality: Genotype quality: 99 Coverage depth: 110

Details: Gene description: troponin T type 1 (skeletal, slow)
Transcript: ENST00000356783 AA change: P34L
EntrezId: 7138 EnsemblId: ENSG00000105048
UniProt: P13805 OMIM: 191041

NON SYNONYMOUS CODING (P34L)
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PFAM (or SMART) domains for gene TNNT1, transcript ENST00000356783:
PF00992: Troponin

23andMe - research, informational, and educational use only Page: 15

http://www.genenames.org/data/hgnc_data.php?hgnc_id=4118
http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=80084721
http://sep2011.archive.ensembl.org/id/ENST00000225614
http://sep2011.archive.ensembl.org/id/ENSG00000108479
http://www.uniprot.org/uniprot/P51570#section_comments
http://omim.org/entry/604313
http://www.genenames.org/data/hgnc_data.php?hgnc_id=11948
http://sep2011.archive.ensembl.org/id/ENST00000356783
http://sep2011.archive.ensembl.org/id/ENSG00000105048
http://www.uniprot.org/uniprot/P13805#section_comments
http://omim.org/entry/191041


Variant 21: Gene: NBN Your genotype: C/T Location: chr8:90965627

Effect: Impact: NON SYNONYMOUS
CODING

Type: MODERATE

Frequency: 1KGenomes: 0.00370 dbSNP: rs72550742

Quality: Genotype quality: 99 Coverage depth: 178

Details: Gene description: nibrin
Transcript: ENST00000409330 AA change: E482K
EntrezId: 4683 EnsemblId: ENSG00000104320
UniProt: O60934 OMIM: 602667

NON SYNONYMOUS CODING (E482K)
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PFAM (or SMART) domains for gene NBN, transcript ENST00000409330:
PF08599: DNA−repair_Nbs1_C
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Appendix

To create the first draft of your exome we implemented the Broad Institute’s ”Best Practice” protocol
for exome sequencing analysis. You can read a detailed description of it here, however a brief summary
of it follows:

1. We took your raw reads and aligned them against the reference genome (these are the alignments
available in the BAM file of the encrypted download).

2. We used these alignments to identify probable contamination (unaligned reads) and artifacts of
sample preparation (PCR duplicates) which are then removed from subsequent steps.

3. From this point on we focus on the reads that align either to one of the exons or within the regions
250 bases up and downstream of it.

4. To improve the quality of the alignments we carry out a more accurate alignment of the reads
that overlap known indels or are likely to contain indels themselves.

5. We also recalibrate the base quality scores of the reads to bring them in line with the empirically-
determined values.

6. Using these realigned+recalibrated reads we generate allele calls at every position with enough
high-quality data and filter out those that are homozygous for the allele present in the reference
genome (the vast majority of these are at such a high frequency in the population they’re unlikely
to be interesting). The remaining SNP and indel calls (variants) are the ones available in the VCF
file that you downloaded.

7. As yet no sequencing technology is 100% accurate and the highly duplicated nature of the human
genome makes variant calling a challenging task. Consequently, a small proportion of the variant
calls in your VCF are likely to be incorrect. To reduce this proportion we applied the filters
recommended by the Broad Institute to remove technical artifacts. Variants that pass all filters
are marked in your VCF file with a PASS. As the exome pilot progresses and we gather more data
we will be able to use more advanced techniques identify potential errors and improve the quality
of your exome.
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