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To the Editor

Port wine stain (PWS) is a congenital vascular malformation of human skin involving the
superficial vascular plexus, occurring in an estimated 3-5 children per 1,000 live births.l A
sporadic somatic guanine nucleotide-binding protein, G alpha subunit g (GNAQ) mutation
(R183Q) has been identified in PWS lesions.2 3 However, the cell-type specific distributions
of the GNAQ mutation (R183Q) in PWS lesions have yet to be determined.

The study was approved by the Institutional Review Board at the University of California,
Irvine. The clinical histories of PWS biopsy samples were described in a previous study. In
order to identify which skin structure enriches the GNAQ (R183Q), we performed laser
capture microscopy (LCM) to collect blood vessels and three other structures within PWS
lesional skin, namely, epidermis, hair follicles/glands and connective tissues, on formalin-
fixed paraffin embedded (FFPE) sections. An outline of LCM and DNA library construction
is illustrated in Figure 1.
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We set the mutation frequency exceeding 1% as a mutation positive sample as described by
Shirley et al.2 We identified the GNAQ (R183Q) in 8/10 PWS subjects (80%) through the
next generation sequencing (NGS) method (Table 1). The mutation was primarily located
within the blood vessels in PWS lesions (6/10 subjects) with frequencies ranging from 3.16
to 12.37%. Two of those subjects also showed the same mutation in the connective tissues
with frequencies of 22.17 and 6.43%, respectively (Table 1). There were no mutations found
in the epidermis or hair follicle/glands in those 6 subjects PWS lesions (Table 1).

Two other subjects showed the mutation located in connective tissues and/or hair follicle/
glands with frequencies ranging from 2.67 to 6.62%, but not in the blood vessels or the
epidermis of PWS lesions (Table 1). The remaining two subjects were found to be negative
for this mutation in all four dissected structures within PWS lesions (Table 1). There were no
mutations found in normal control skin adjacent to PWS sites or normal dermal blood
vessels from a healthy subject (Table 1).

GNAQ (R183Q) induces minimal activation of MAPK in a cell culture system.2 Whether it
can activate the same signaling pathway in PWS lesions remains incompletely understood.
We recently found the c-Jun N-terminal kinases (JNK) and extracellular signal regulated
kinases (ERK) were consecutively activated in both infantile and adult PWS blood vessels.*
Here we further identified that the GNAQ (R183Q) was primarily located within blood
vessels in PWS lesions from 60% of our subjects, suggesting a causative correlation between
GNAQ (R183Q) and activation of JINK and ERK in this subset of subjects under study. The
reason for GNAQ (R183Q) occurrence in connective tissues and/or hair follicle/glands, but
not blood vessels, in some subjects is unknown and requires further investigation. The fact
that GNAQ (R183Q) occurrence in both blood vessels and connective tissues suggests that
pluripotent cells with the GNAQ (R183Q) may give rise to multilineages in PWS. We
conclude that enrichment of GNAQ (R183Q) in PWS blood vessels may induce consecutive
activation of JNK and ERK, thus contributing to the pathogenesis of PWS.
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Figure 1. The outline of laser capture microscopy (LCM), DNA library construction and next
generation sequencing (NGS)

An example of a PWS blood vessel indicated by the arrow in a FFPE section (A) was
dissected by a laser beam in (B) under LCM. Four different structures within PWS lesional
or normal control skin, namely, blood vessels, epidermis, hair follicles/glands and adjacent
connective tissues were collected under LCM from FFPE sections, followed by DNA
extraction. GNAQ exon 4 fragment was amplified by a nesting PCR. The PCR products then
were purified from the gel and amplified by a universal adapter primer and a specific
barcode primer. During PCR, each sample was designated by a specific barcode with a total
of 48 barcodes being used. PCR products from each sample were purified, quantified and
pooled together in equal quantity to make a sequencing library. NGS was performed on an
Illumina HiSeq 2500 (llimuina, San Diego, CA).
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