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Assessment of  the role of  spleen tyrosine 
kinase and zeta‑chain‑associated 70‑kDa 
protein (tyrosine) kinase in the pathogenesis 
of  psoriasis

Sir,
Spleen tyrosine kinase  (Syk) and zeta‑chain‑associated 
70 kDa protein kinase (ZAP‑70) belong to the same family 
of tyrosine kinases (TKs).1,2 Syk was proposed to play a role 
in interleukin (IL)‑17 signaling.1 ZAP‑70 is a key regulator 
of T‑cell receptor  (TCR) signalling, T‑cell proliferation, 
differentiation and effector functioning.2 Recent studies are 
highlighting an etiopathogenic role of these molecules in 
psoriasis. We studied both the tissue and serum expressions 
of the phosphorylated (active) forms of Syk and ZAP‑70 in 
psoriasis.

We conducted a cross‑sectional study involving 20  new 
patients with psoriasis (cases) and 20 age and sex matched 
healthy controls after obtaining approval from the 
Institutional Ethical Committee. Each patient was subjected 
to history taking and clinical examination to assess the 
extent of disease by documenting the Psoriasis Area and 
Severity Index  (PASI) after obtaining their informed 
consent. The inclusion criteria included absence of any 
systemic treatment in the last 4  weeks while pregnancy, 
lactation, concomitant presence of other autoimmune 
diseases and erythrodermic or pustular psoriasis constituted 
the exclusion criteria.

We took a 4‑mm punch biopsy from scaly psoriatic 
plaque and normal skin in cases and controls respectively. 
The control biopsies were taken from redundant skin 
of abdominoplasty, breast reduction and brachioplasty 
operations. Three millilitre of venous blood was withdrawn 
from each participant. The skin biopsies and serum 
samples were prepared for enzyme‑linked immunosorbent 
assay  (ELISA) examination to detect phosphorylated 
Syk and phosphorylated ZAP‑70. [Chongqing 
Biospes (Chongqing, China)].

The data was analysed to obtain clinio‑demographic and 
biochemical profile of the subjects, which have been tabulated 
below [Table  1]. Syk was downregulated in psoriatic skin 
and serum in comparison to the controls. However, only the 
serum reduction was statistically significant  (P  =  0.001). 
ZAP‑70 levels also reduced significantly in both patients’ 
skin (P  =  0.007) and serum  (P  =  0.035) with reference 
to the the controls  [Figure  1]. There was no statistically 
significant association between tissue or serum levels of SyK 

and ZAP‑70 with patients’ sex, age, duration and extent of 
disease or PASI score.

Wu et  al.  (2015) identified SyK as an upstream signaling 
molecule of IL‑17R in human keratinocytes, suggesting 
it’s pro‑inflammatory role.1 In contrast, Hamerman 

Table 1: Comparison between demographic, clinical data, and 
laboratory findings of patients and controls

Variable Patients (n=20) Controls (n=20) P
Age (years)

Range 20-72 18-70 0.457
Mean±SD 46.5±16.08 43.05±15.39

Sex, n (%)
Males 12 (60) 9 (45) 0.342
Female 8 (40) 11 (55)

Skin type, n (%)
Type 2 0 1 (5) 0.721
Type 3 5 (25) 6 (30)
Type 4 12 (60) 11 (55)
Type 5 3 (15) 2 (10)

Disease duration (years)
Range 1-35
Mean±SD 13.95±10.43

Extent (%)
Range 3-60
Mean±SD 32.04±21.84

PASI score
Range 2-36.3
Mean±SD 14.76±10.28

Tissue Syk (mg/mL)
Range 2.3-9.4 2.1-8.4 0.343
Mean±SD 3.85±1.67 4.53±1.81

Serum Syk (mg/mL)
Range 0.8-5.4 1.3-11.4 0.001*
Mean±SD 2.88±1.41 5.34±2.68

Tissue ZAP‑70 (mg/mL)
Range 10.3-52 9.2-91.8 0.007*
Mean±SD 27.15±12.46 48.58±26.60

Serum ZAP‑70 (mg/mL)
Range 12.4-47.8 16.9-191.3 0.035*
Mean±SD 32.25±8.96 67.3±57.51

SD: standard deviation; Syk: spleen tyrosine kinase; ZAP‑70: 
zeta‑chain‑associated protein kinase 70 kDa; PASI: Psoriasis Area and 
Severity Index. *P<0.05 is significant
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et  al. proposed that Syk could have a suppressive role 
on inflammatory responses.3 They observed a dramatic 
increase in the levels of pro‑inflammatory cytokines like 
TNF, IL‑6 and IL‑12 in Syk‑deficient bone marrow–derived 
macrophages compared with wild‑type macrophages, 
in response to various Toll‑like receptor ligands. Taking 
this into consideration, the downregulation of Syk in our 
patients with psoriasis might have reduced this postulated 
suppressive role, thus increasing the secretion of the 
aforementioned inflammatory cytokines, contributing to the 
development of the psoriatis.

The contradictory data surrounding the molecule and the 
disappointing clinical results of fostamatinib (a Syk inhibitor) 
in rheumatoid arthritis have questioned the role of Syk as a 
target for immune disorders including psoriasis.4

The other member of this family, ZAP‑70, has not yet 
been studied in psoriasis. It was previously reported that 
single‑nucleotide substitutions in the ZAP‑70 gene and 
other molecules in this pathway have been associated 

with autoimmune diseases such as rheumatoid arthritis.5 
The downregulation of the phosphorylated ZAP‑70 in our 
cases might hint towards it’s mutation in psoriasis which 
may have resulted in it’s reduced expression and function. 
Studying the genetic expression of ZAP‑70 in psoriasis 
might give us a real insight into its specific role in the 
disease’s pathogenesis. This perplexing molecule might 
also provide a possible therapeutic target for psoriasis by 
modulating its activity.

The current work gives us insight on the possible role of Syk 
and ZAP‑70 in psoriasis. The unexpected downregulation of 
Syk suggests a possible dual role and highlights the need for 
further research to establish its role as a therapeutic target in 
psoriasis. Moreover, the downregulation of ZAP‑70 in our 
patients may have contributed to theimmune dysregulation. 
Our limitations include a small sample size and unavailability 
of polymerase chain reaction to assess protein levels due to 
financial constraints.
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Figure 1: (a) Box plot showing tissue spleen tyrosine kinase levels were 
lower in patients than controls, but did not reach statistical significance; tissue 
zeta‑chain‑associated protein kinase 70‑kDa levels were significantly lower in 
patients than controls. (b) Box plot showing both serum spleen tyrosine kinase 
and zeta‑chain‑associated protein kinase 70‑kDa levels were significantly 
lower in patients compared with controls
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Novel and recurrent mutations in GJB3 and 
GJB4 cause erythrokeratodermia variabilis 
et progressiva

Sir,
Erythrokeratodermia variabilis et progressiva comprises 
a group of genetically heterogeneous skin disorders 
characterized by the coexistence of erythematous patches 
and persistent hyperkeratotic plaques. It can be caused 
by mutations in GJB3, GJB4, GJA1, KDSR, and KRT83, 
encoding connexin 31, connexin 30.3, connexin 43, 
3‑ketodihydrosphingosine reductase, and keratin 83, 
respectively.1‑3 We herein report three unrelated families with 
this condition harboring one recurrent mutation in GJB3 and 
two novel mutations in GJB4.

Three families of Chinese Han ethnicity were referred 
to the Peking University First Hospital in Beijing, China. 
They were clinically diagnosed to have erythrokeratodermia 
variabilis et progressiva  [Figure  1]. The age of onset 
ranged from at birth to adolescence. All the affected 
individuals exhibited persistent hyperkeratotic plaques 
as well as transient symmetric red‑brown erythematous 
patches which lasted hours to months. Two probands had 
relatively restricted lesions which predominated in body 
folds  (proband 1) [Figure  2a and dorsal feet  (proband 3) 
Figure 2b], whereas proband 2 showed progressive lesions 
extending over the limbs and trunk with mild skin peeling 
and scaling [Figure 2c and d]. Proband 2 had palmoplantar 
keratosis also. Seasonal changes and emotional stress caused 
exacerbation of the lesions.

After obtaining written informed consent for genetic testing 
from the probands and the approval from institutional 

ethics committee of Peking University First Hospital, a 
screening was done for exons and their flanking regions 
of GJB3 and GJB4, the most common causative genes of 
erythrokeratodermia variabilis et progressiva, in all the 
probands. Sanger sequencing revealed two previously 
unreported heterozygous mutations, c.77C>A  (p.Ser26Tyr) 
and c.182C>G  (p.Pro61Arg) in GJB4, in the first and 
second proband respectively and one recurrent heterozygous 
mutation c.256T>A  (p.Cys86Ser) was seen in GJB3 in the 
third proband. [Figure 3a]. Co‑segregation of the mutations 
with phenotype was confirmed in all three families. The 
two novel missense mutations, c.77C>A and c.182C>G in 
GJB4, were absent in all public databases including ExAC, 
gnomAD, and 1000G and were predicted to be “disease 
causing” by MutationTaster.

Gap junction channels, which mediate direct intercellular 
signaling, play important role in many biological 
processes including development, differentiation, and cell 
synchronization. Gap junction channel is structured by 
two hemichannels docking end‑to‑end, each formed by six 
connexins oligomerized together.4 Connexin 31 and 30.3, 
encoded by GJB3 and GJB4, respectively, are members 
of the highly homologous connexin protein family, 
which share a common structure topology characterized 
by four transmembrane domains  (M1–M4) linked by 
two extracellular loop (E1 and E2) and one intracellular 
loop  [Figure  3b]. The transmembrane and extracellular 
domains along with the N‑terminus are defined as the 
conservative domains. To date, we have found more 
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