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New-born screening (NBS) for extreme mixed immunodeficiency
(SCID) is based totally on the detection of T-cell receptor
excision circles (TRECs). TRECs are a touchy biomarker for
T-cell lymphopenia, however now not precise for SCID. This
creates a palette of secondary findings related with low T-cells
that require follow-up and therapy or are non-actionable. The
high rate of (non-actionable) secondary findings and falsepositive referrals raises questions about the harm-benefit-ratio
of SCID screening, as referrals are related with excessive
emotional affect and anxiousness for parents.
A choice quantitative TREC PCR with unique primers was once
carried out on NBS cards of referred new-borns (N = 56) and
epigenetic immune cell counting was once used as for relative
quantification of CD3 + T-cells (N = 59). Retrospective data used
to be used to determine the reduction in referrals with a lower
TREC cutoff value or an adjusted screening algorithm.
NBS cards of new-borns with low TRECs (N = 56) and
anonymized healthy controls (N = 80) have been analysed with a
2nd PCR with one of a kind TREC primers. Epigenetic immune
cell counting used to be carried out on NBS cards of anonymized
healthful controls (N = 331) and new-borns with low TRECs
(N = 59). DNA was isolated for TREC vicinity sequencing
from NBS cards of healthful controls (N = 12), idiopathic T-cell
lymphopenia instances (N = 4), and false-positive referrals
(N = 8). Some NBS cards of referred new-borns have been
excluded for 2d tier evaluation due to inadequate DBS fabric
or parental objection to anonymized scientific lookup with NBS
cards.
Initial TREC measurements had been carried out with the
SPOT-it™ Neonatal Screening package in accordance to
manufacturer’s guidelines and a pre-set screening algorithm. As
a 2nd tier option, TREC ranges have been measured with the
NeoMDx TREC/KREC/SMN1 multiplex assay in accordance
to the manufacturer’s instructions. RRP30 was once used as
inside control. NBS samples have been punched in a 96-well
plate; after which, wash solution and elution solution have been
delivered in flip earlier than one of a kind incubation steps. After
DNA extraction, 3 μL of DNA was added to 12 μL of master
mix. The PCR plate was sealed and analyzed on a QuantStudio
5 qPCR system.
Epigenetic immune cell counting was once carried out by using
amplification of cell-type-specific demethylated genomic areas
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in accordance to the protocol of the manufacturer. In short,
DNA used to be extracted from three 3.2-mm blood punches via
including 68 μL lysis buffer and 11 μL of proteinase K observed
via lysis at 56°C for 15 min with 900-rpm shaking. Ammonium
bisulfite (180 μL) and tetrahydrofurfuryl alcohol (TFHA; 60
μL) were added followed by incubation for 45 min at 8 °C; after
which, binding buffer (580 μL) and isopropanol (380 μL) had
been added.
Punches have been eliminated by way of transferring the
combination into a fresh 2-mL tube, and magnetic beads were
added for DNA binding. After two washing steps and a drying
step at 65 °C for 10–15 min besides shaking, 40 μL of elution
buffer was once added. The samples had been incubated at 65
°C for 7–10 min at 1400 rpm; after which, the eluate used to
be transferred into fresh 0.2-mL tubes. Converted DNA used to
be saved at – 20 °C. For qPCR, 1.5 μL of the DNA was once
pipetted into a 384-well plate in triplicate, accompanied by
means of 3.5 μL of the CD3 + and glyceraldehyde-3-phosphate
dehydrogenase (GAPDH)–specific primer/probe master-mix.
The plate used to be sealed and analyzed the usage of the
QuantStudio 6 Flex qPCR system. Relative (epi) CD3 + T-cell
counts (% of CD3 demethylated copies of GAPDH demethylated
copies) have been calculated as before described.
Descriptive data had been used to summarize the distribution
of TREC tiers and relative (epi) CD3 + T-cell counts. For
correlation analysis, Pearson r correlation checks had been used,
whilst unpaired t-tests have been used for team comparison.
P-values < 0.05 were considered statistically significant. All
P-values are two-sided. Statistical evaluation used to be carried
out with SPSS model 25.0 for Windows.
Next, epigenetic immune cell counting used to be studied as
2nd tier test. This assay is based totally on amplification of a
T-cell-specific demethylated genomic vicinity and dimension
of relative (epi) CD3 + T-cell counts in DBS. Mean relative
(epi) CD3 + T-cell remember as a proportion of leukocytes
(CD3%) in wholesome newborns used to be 33.7% (N = 331;
vary 11.85–75.47%), whilst imply relative (epi) CD3 + T-cell be
counted for referred newborns with low TRECs was once 11.6%
(N = 59; vary 0.09–52.60%) (P < 0.001). Pearson r correlation
between TRECs and unmethylated CD3 copies used to be 0.59
(P < 0.001), suggesting an average correlation, which implies
that epigenetic qPCR can generate exclusive consequences as
a 2nd tier in contrast to TREC evaluation as a first tier. Pearson
r correlation between absolute CD3 + T-cell numbers decided
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with float cytometry and TREC ranges measured in peripheral
blood of 36 referred newborns used to be 0.57 (P < 0.001).
In conclusion, 2nd tier tests or adjustments in cut off values
and screening algorithms all have the potential to limit the
wide variety of non-actionable secondary findings and falsepositive referrals in NBS for SCID. A second PCR with different
primers would stop false-positive referrals prompted through
TREC amplification failure attributed to editions in the TREC
primer/probe region. Epigenetic immune cell counting should
additionally serve as a first tier in NBS for IEI if the protocol
would be automatic and throughput time increased. Rapid NGS
appears to higher suit the function of a 2d tier test, facilitating
and accelerating molecular diagnoses of affected new borns.
These findings will be of useful resource to any NBS software
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through trying to stop non-actionable secondary findings and
false-positive referrals and amplify the predictive price for NBS
for SCID.
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