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1 | BACKGROUND

Psoriasis is a common immune-mediated chronic inflam-
matory disease characterized by hyperplasia, altered pro-
liferation and differentiation of keratinocytes, vascular
remodeling, and inflammation in the skin (Ellinghaus et al.,
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Abstract

Background: Psoriasis is a chronic inflammatory disorder of the skin, and genetic
factors are reported to be involved in the disease pathogenesis. Many studies have
named psoriasis candidate genes.

Objective: In this study, we determined the mutation frequency of 7 variable genes
in 1,027 psoriatic patients and investigated its possible mechanism associated with
psoriasis.

Method: A total of 7 variable genes from 1,027 psoriatic patients were amplified and
sequenced using the Sanger method. The mutation frequency was compared to that
of non-psoriatic individuals in Asia using information from databases.

Results: Among the 7 investigated genes, the mutation frequency of ACOTI2
(c.80A>G, 9.98% vs. 5.85%, p < .05) and CT62 (c.476C>T,15.8% vs. 9.93%,
p < .05) was found to be significantly higher than among non-psoriatic Asian indi-
viduals. The mutation frequencies of CASZI(c.599T>G), SPRED1(c.155A>G), and
ACOTI2 (c.80A>QG) differed significantly between the groups organized by medi-
cal history, PASI, and family history. SPREDI gene variants (17.25% vs. 7.78%,
p < .01) showed a stronger association with the family history group at the onset of
psoriasis than with the no family history group.

Conclusions: Our results provide a comprehensive correlation analysis of suscepti-
bility genes in psoriasis patients. Clinical characteristics of patients play important

roles in the development of psoriatic skin.
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2010; O'Rielly, Jani, Rahman, & Elder, 2019). Its prevalence
varies markedly by ethnicity and geographic location, affect-
ing 2.5% of Europeans and 0.1%—0.5% of Asians (Bejaoui
et al., 2019; Chandran & Raychaudhuri, 2010). Psoriasis has
a high recurrence rate and is considered a complex disease
attributable to both environmental and genetic factors (Tang
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etal., 2018). Psoriasis has a spectrum of clinical subtypes and
can lead to a wide variety of specific diagnoses (Cid et al.,
2009; Sarac, Koca, & Baglan, 2016).

Psoriasis has a strong genetic predisposition with estimated
heritability of up to 80% (Zhang, Wang, Te-Shao, Yang, and
Chen 2002). In the few past decades, many studies have con-
firmed a number of psoriasis susceptibility genes and loci that
lie within the major histocompatibility complex (MHC) (Fan et
al., 2019). It is reported that the associated SNPs rs28947206
and linkage disequilibrium with them could potentially affect
the functionality of IL-36y cytokine, which in turn may impact
plaque psoriasis pathology (Traks et al., 2019). The study have
found the TRAF3IP2-rs33980500 variant was associated with
the susceptibility to psoriasis (Dgbniak et al., 2014). However,
few studies show the relationship between susceptibility loci and
the medical history and family history (Wang et al., 2019).

Recently, we obtained the whole-genome sequences of 9
pairs of monozygotic twins with psoriasis discordance (Li et
al., 2019). Notably, we found 7 locus mutations in the normal
individuals but were not identical in patients with psoriasis.
In order to further investigate the relationship between these
mutations and the pathogenesis and clinical classification of
psoriasis, we collected and tested gene mutations in 1,027
patients with psoriasis.

2 | MATERIALS AND METHODS

2.1 | Samples

A total of 1,027 Han Chinese individuals were enrolled in this
study. All the patients were diagnosed with psoriasis vulgaris
(PV) by at least two experienced dermatologists based on
clinical and histopathological manifestations, and their clinical
information was collected through a comprehensive clinical
check-up by professional investigators. Self-reported informa-
tion from a standard questionnaire was used to collect demo-
graphic and other characteristics from the patients (severity,
medical history, and family history) and to exclude any other
systemic, infectious, autoimmune, atopic, or malignant disease
and history of systemic treatment in the six months prior to
data collection. None of the patients had hypertension, gout,
asthma, or multiple coffee spots. All participants provided
written informed consent. The study protocol was approved
by the ethics committee of the Taiyuan Central Hospital.

2.2 | Characteristics of the study subjects

The clinical characteristics of these cases are shown in Table
1. In the study, we investigated 1,027 Chinese Han people
with psoriasis vulgaris. The cases included 526 male and 501
female patients, age range from 9 to 90 years, medical history

mainly distributed in 1 month to 65 years, and PASI concen-
trated in 0.3-48.

The participants were divided into two groups by med-
ical history, less than 20 years (62.02%) and more than
20 years (35.25%). Patients were selected based on disease
severity assessment using body surface area and the pso-
riasis area severity index (PASI), and the group as mild
(PASI < 10) was 755 (73.51%) and moderate-to-severe
(PASI > 10) was 271 (26.38%). Patients were grouped by
family history into positive (28.82%) and negative (57.74%)
groups. In all of these categories, the number of each com-
ponent is basic to 300.

2.3 | DNA extraction

Genomic DNA was extracted from the peripheral whole
blood of the patients using the Blood Genomic DNA Midi
Kit (Cwbio Biotech, Beijing, China) according to the manu-
facturer's instructions. All DNA samples were dissolved in
water and stored at —20°C until use.

2.4 | Sanger sequencing

Sequencing primers were designed for the 7 SNPs using Primer
Premier 5.0 (Table 2). Genomic DNA was amplified using
the Bio-Rad PCR System (Bu, Liu, Hu, Tan, & Zhao, 2019).
Thermal cycling was performed as follows: 5 min at 96°C for
10 cycles (20 s at 96°C; 30 s for touchdown at 52°C—62°C; and
60 s at 72°C), followed by 35 cycles (20 s at 96°C; 30 s at 52°C;
and 60 s at 72°C), ending with 5 min at 72°C.

2.5 | Statistical analysis

Information on the mutation frequency in 8,624 normal
Asian individuals was obtained from the Pubvar database

TABLE 1 Clinical features of this cohort of patients

Variable Subtype n %

Gender Male 526 51.02
Female 501 48.78

Age <40 630 61.34
>40 391 38.07

Medical history n <20 637 62.02
n>20 362 35.25

PASI <10 755 73.51
>10 271 26.38

Family history Yes 296 28.82
No 593 57.74
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TABLE 2  Primer sequences of 7 variable genes

gene version number OMIM HGNC SNP
SPRED1 NM_152594.2 609,291 20,249  rs2272105
CASZ1 NM_001167674.1 609,895 26,002 rs10511083
ACOTI12 NM_130767.2 614,315 24,436 1s7735423
EXOC4 NM _021807.3 608,185 30,389 1562470027
CT62 NM_001102658.1 27,286  1s1343698
SORCS3  NM_014978.1 606,285 16,699 154259767
DENND5B  NM_001039350.1 617,279 28,338  rs35660473

(https://www.pubvar.com/) (Table S1). Amplicons were
bidirectionally sequenced on an ABI 3,730 system. We
performed sequence analysis using Mutation Surveyor
software. Mutations included hybrid mutations and
homozygous mutations. The mutation frequency was
calculated with the following equation: (hybrid + ho-
mozygous X 2)/1027/2. Disease severity was scored
using the Psoriasis Area and Severity Index (PASI) by
the same dermatologist, and the patients were grouped as
mild (PASI < 10) and moderate-to-severe (PASI > 10).
Demographic characteristics of the groups (stage, gen-
der, age, severity, medical history, family history) were
evaluated using SPSS version 18.0. The chi-square 0
test was used to test the relationship between psoriasis
and investigated factors. Statistical significance was set
atp < .05.

3 | RESULTS
3.1 | Mutation rates in patients with and
without psoriasis

In 305 loci of 1,027 psoriatic patients, the variant c.80A>G
in the Acyl-CoA Thioesterase 12 (ACOTI2) gene was
found, and the mutation frequency in psoriasis (9.98%) was
significantly higher than that of non-psoriatic Asian indi-
viduals (5.85%, p < .05). Moreover, the variant ¢.476C>T
in the cancer/testis associated 62 (CT62) gene was found,
and the mutation frequency in psoriasis (15.8%) was sig-
nificantly higher than that of non-psoriatic Asian individu-
als (9.93%, p < .05). In addition, the mutation frequency
of Exocyst Complex Component (EXOC4, c.299G>A,
4.87% vs. 6.45%, p > .05) and DENN domain contain-
ing 5B (DENND5B,c.174G>T, 3.06% vs. 3.77%, p > .05)
was lower than in non-psoriatic individuals. However,
the mutation frequency of sprouty related EVH1 domain
containing 1 (SPREDI, c.155A>G, 7.44% vs. 6.05%,
p > .05), castor zinc finger 1 (CASZ1,c.599T>G, 12.56%
vs. 11.71%, p > .05), and sortilin related VPS10 domain-
containing receptor 3 (SORCS3, c.298G>C, 80.62% vs.

Primer sequences-F
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Primer sequences-R

TGGTGATGACCCGAGAT AGGGAAGGCAGGATGTT
TTCCCAGAACTCCTCCAA CCTACCCACCCACCATC
GGGACAGATCAGGACAGG TGTAAGCCCAGCTACTCG
CAGGTGGGTCAGAGTTT TGGATCTAGCAGCATCA
AATGGGTGAAGGACAGG AAGCCAACTATGAACGACT
AGAAATGGTGACTCTGTGCC  TGGAGTTGGGCAGGATTACA

AGCGGAGATGGCATCAAAATC GCTCAAGCGATCTTTCTATCCT

73.81%, p > .05) were higher than in non-psoriatic indi-
viduals (Figure 1).

3.2 | Occurrence of psoriasis and relationship
with sociodemographic characteristics of
participants

A total of 501 women and 524 men participated in the study.
We analyzed the difference between men and women with
mutations with respect to 7 genes, and we found there to be
was no difference between male and female (Figure 2). In the
age group, most patients with psoriasis were concentrated in
the 18-40 age range (50.8%). But there was no significant
difference across age groups.

The medical history, PASI, and family history were used
to clarify the different clinical subtypes. In this way, the rela-
tionship between medical history, PASI score, family history,
and mutation gene was investigated. The results showed that
CASZI ()(2 = 6.83, p <.01) had a significant difference across
patients with different medical histories. Analysis of PASI
score showed that mutations in genes had no significant as-
sociation with PASI.

Next, we further analyzed the relationship between family
history and genetic mutation. We found SPRED1 (y* = 12.67,
p < .01) and ACOTI2 ()(2 =4.12, p < .05) to differ signifi-
cantly across different groups. In comparison to patients
with no family history, the mutation in SPRED1 (17.03% vs.
8.78%) and ACOT12 (20.06% vs. 14.86%) may be risk factors
in individuals whose family members have psoriasis.

For research purposes, we rearranged the population
data and divided individuals with psoriasis into two groups,
as shown in Table 3. In the under 20 years medical history
group, we analyzed the relationship between PASI, fam-
ily history, and gene mutation, and we found that SPRED1
(;(2 =9.358, p < .01) differed significantly between individu-
als with different family histories. In the over 20 years medi-
cal history group, we also analyzed the relationship between
PASI, family history, and genetic mutation, and the results
showed that SPRED] (;(2 = 4.778, p < .05) differed signifi-
cantly between individuals with different family histories.
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4 | DISCUSSION metabolism of the skin. Our findings might contribute to the

To the best of our knowledge, this is the most important study
to use next-generation sequencing technique to assess the sta-
tus of 7 genes, and we finally found that ACOTI2 and CT62
had mutated in psoriasis patients. The results of the study
indicated that genetic mutation has a very close correlation
with clinical features.

Acyl-CoA thioesterase 12 (ACOT12) is the major enzyme
known to hydrolyze the thioester bond of acetyl-CoA in the cy-
tosol in the liver (Horibata, Ando, Itoh, & Sugimoto, 2013).
Acetyl-CoA plays a key role in many aspects of metabolism. In
mammalian cells, ACOTI2 is mainly generated by glycolysis,
b-oxidation of fatty acids, and catabolism of glutamine (Harris,
Joshi, Jeoung, & Obayashi, 2005; Patel, Nemeria, Furey, &
Jordan, 2014; Rufer, Thoma, & Hennig, 2009). In cancer cells,
acetate can be utilized as an alternative carbon source to pro-
duce acetyl-CoA (Comerford et al., 2014). This has been re-
ported to play important roles in tumor growth and progression
(Gao et al., 2016; Lin et al., 2013). In addition, ACOT12 plays
a fundamental role in cell signaling and metabolic pathways,
with its cellular levels tightly controlled through reciprocal reg-
ulation of enzymes that mediate its synthesis and catabolism
(Swarbrick et al., 2014). The enzyme is regulated by ADP and
ATP, and this regulation is believed to be mediated through
steroidogenic acute regulatory protein-related lipid transfer
(START) domain (Lu et al., 2019). CT62 (cancer/testis antigen
62) has been observed in breast cancer and lung cancer before
(Liu et al., 2012). Moreover, CT62 is a potential immunothera-
peutic target suitable for treating breast cancer (Gilmore et al.,
2019). In this study, we found the rates of mutation of ACOT12
and CT62 to be significantly higher in psoriasis patients than
in non-psoriatic Asians, indicating the described ACOT12 and
CT62 variant may disrupt the microenvironment and normal

use of information on gene variants to improve diagnostic ap-
proaches to treating psoriasis vulgaris of different clinical phe-
notypes in Chinese Han populations, as suggested for other
complex diseases (Han et al., 2014).

Medical history is commonly used in psoriasis clinical tri-
als. Its use in scoring algorithms greatly expands options for
quantifying treatment outcomes in cost-effectiveness anal-
yses of psoriasis therapies (Matza et al., 2019). To further
evaluate the relationship between gene mutation and clinical
characteristics, we grouped psoriasis patients according to
gender, age, medical history, PASI, and family history. The
mutation rate differed distinctly across patients with different
medical histories, PASI, and family histories. We found that
medical history of psoriasis going back more than 20 years
was related to CASZI mutation in individuals with psoriasis.

Several studies have shown the significant impact the
onset of psoriasis in not only patients with previous medical
histories of psoriasis but also those whose families and clos-
est relatives have such histories (L6pez-Estebaranz, Sanchez-
Carazo, & Sulleiro, 2016). Chi-square analysis revealed that
mutation frequency of SPRED was affected by family history
of psoriasis. This is likely to reflect the genetic differences of
the patients and their resulting different phenotypes. Several
studies have shown the differences between familial and spo-
radic cases in psoriasis (Chandran et al., 2009). Differences
in the strength of association with mutation genes and family
history have been reported for the major histocompatibility
complex (MHC), including a stronger association of HLA-
C*06 and HLA-B*27 with psoriasis (Solmaz et al., 2019).

Overall, the results showed the mutation rate of ACOT12
and CT762 to be significantly higher than that of other genes
and could be a novel susceptibility gene for psoriasis in the
Chinese population. We also found pronounced differences in
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FIGURE 2 Cartesian inspection analysis relationship between characteristics of participants and mutation gene. (a): The proportion

of individuals with mutations in 7 genes by gender. (b): The proportion individuals with mutations in 7 genes by age. (c): The proportion of

individuals with mutations in 7 genes by medical history. (d): The proportion of individuals with mutations in 7 genes by family history. (e): The

proportion individuals with mutations in 7 genes by PASI
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TABLE 3 Chi-square test the PASI and family history in patients with different medical histories

Medical history > 20

Medical history < 20

Family his-
tory (NO)
10.40%
29.60%
16.00%
11.20%
24.80%
91.20%

Family his-
tory (YES)
16.58%

26.42%
19.69%

Family his-
tory (NO)

Family his-
tory (YES)
17.25%
21.00%
20.25%

Medicine
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PASI>10 2/

PASI <10
14.46%
27.71%

e

e

PASI > 10
12.65%
21.50%

20.25%

PASI <10
14.80%
21.80%
19.00%
9.40%
17.20%
93.60%

4.778

0.233

15.93%
28.32%

9.358

7.78%
23.95%

0.435

SPRED1
CASZ1

0.765

0.025

0.675

0.005

1.387

0.077

18.58%
12.39%
19.47%
92.04%

17.67%
10.04%
23.29%
92.77%

3.031

14.37%

0.117

ACOT12
EXOC4
CT62

9.84%
20.73%
93.26%

0.785

1.647
0.007

6.58%
16.76%
93.41%

9.75%
16.50%
94.00%

1.385
0.001

6.30%
17.08%
95.56%

1.455
0.928

1.162
0.107
0.99

0.079

0.809
0.85

SORCS3

0.533

4.80%

3.63%

5.31%

3.61%

0.686

4.70%

6.50%

7.20% 5.06%

DENNDS5B

the relationship between clinical characteristics and genetic
mutation. Our results suggest that additional genetic factors
may contribute to the complex disease phenotypes. Further
studies will be required to establish the functional mecha-
nisms and etiology that affect the risk of psoriasis.

ACKNOWLEDGMENTS

The authors are grateful for funding from the National Natural
Science Foundation of China(no. 81773336, 81602768,
81803146). The funding was attributed to the design of the
study and the collection, analysis, and interpretation of data.
We would like to thank LetPub [www.LutPub.com.cn] for
English language editing.

CONFLICT OF INTEREST
The authors have no conflict of interest to declare.

ORCID

Kaiming Zhang "= https://orcid.org/0000-0001-9525-9944

REFERENCES

Bejaoui, Y., Witte, M., Abdelhady, M., Eldarouti, M., Abdallah, N. M.
A., Elghzaly, A. A,, ... Ibrahim, S. M. (2019). Genome-wide asso-
ciation study of psoriasis in an Egyptian population. Experimental
Dermatology, 28(5), 623-627. https://doi.org/10.1111/exd.13926

Bu, H,, Liu, L., Hu, S., Tan, Z., & Zhao, T. (2019). Targeted next-gen-
eration sequencing for research and diagnostics in congenital heart
disease, and cleft lip and/or palate. Molecular Medicine Reports,
19(5), 3831-3840. https://doi.org/10.3892/mmr.2019.10043

Chandran, V., & Raychaudhuri, S. P. (2010). Geoepidemiology and
environmental factors of psoriasis and psoriatic arthritis. Journal
of Autoimmunity, 34(3), 314-321. https://doi.org/10.1016/].
jaut.2009.12.001

Chandran, V., Schentag, C. T., Brockbank, J. E., Pellett, F. J.,
Shanmugarajah, S., Toloza, S. M., ... Gladman, D. D. (2009).
Familial aggregation of psoriatic arthritis. Annals of the Rheumatic
Diseases, 68(5), 664—667. https://doi.org/10.1136/ard.2008.089367

Comerford, S. A., Huang, Z., Du, X., Wang, Y., Cai, L., Witkiewcz, H.,
... Tu, B. P. (2014). Acetate dependence of tumors. Cell, 159(7),
1591-1602. https://doi.org/10.1016/j.cell.2014.11.020

de Cid, R., Riveira-Munoz, E., Zeeuwen, P. L., Robarge, J., Liao, W.,
Dannhauser, E. N., ... Estivil, X. (2009). Deletion of the late corni-
fied envelope LCE3B and LCE3C genes as a susceptibility factor for
psoriasis. Nature Genetics, 41(2), 211-215. https://doi.org/10.1038/
ng.313

Debniak, T., Soczawa, E., Boer, M., Roézewicka-Czabariska, M.,
Wisniewska, J., Serrano-Fernandez, P., ... Maleszka, R. (2014).
Common variants of ZNF750, RPTOR and TRAF3IP2 genes and
psoriasis risk. Archives of Dermatological Research, 306(3), 231—
238. https://doi.org/10.1007/s00403-013-1407-9

Ellinghaus, E., Ellinghaus, D., Stuart, P. E., Nair, R. P., Debrus, S.,
Raelson, J. V., ... Franke, A. (2010). Genome-wide association
study identifies a psoriasis susceptibility locus at TRAF3IP2. Nature
Genetics, 42(11), 991-995. https://doi.org/10.1038/ng.689

Fan, X., Wang, H., Sun, L., Zheng, X., Yin, X., Zuo, X., ... Schork,
N. J. (2019). Fine mapping and subphenotyping implicates
ADRAIB gene variants in psoriasis susceptibility in a Chinese


http://www.LutPub.com.cn
https://orcid.org/0000-0001-9525-9944
https://orcid.org/0000-0001-9525-9944
https://doi.org/10.1111/exd.13926
https://doi.org/10.3892/mmr.2019.10043
https://doi.org/10.1016/j.jaut.2009.12.001
https://doi.org/10.1016/j.jaut.2009.12.001
https://doi.org/10.1136/ard.2008.089367
https://doi.org/10.1016/j.cell.2014.11.020
https://doi.org/10.1038/ng.313
https://doi.org/10.1038/ng.313
https://doi.org/10.1007/s00403-013-1407-9
https://doi.org/10.1038/ng.689

XING ET AL.

Molecular Genetics & Genomic Medicine_wl LEYM

population. Epigenomic, 11(4), 455-467. https://doi.org/10.2217/
epi-2018-0131

Gao, X., Lin, S. H., Ren, F., Li, J. T, Chen, J. J., Yao, C. B., ... Lei, Q.
Y. (2016). Acetate functions as an epigenetic metabolite to promote
lipid synthesis under hypoxia. Nature Communications, 7, 11960.
https://doi.org/10.1038/ncomms 11960

Gilmore, A. R., Alderdice, M., Savage, K. 1., O'Reilly, P. G., Roddy,
A. C., Dunne, P. D., ... McArt, D. G. (2019). ACE: A workbench
using evolutionary genetic algorithms for analyzing associa-
tion in TCGA. Cancer Research, 79(8), 2072-2075. https://doi.
org/10.1158/0008-5472

Han, B., Diogo, D., Eyre, S., Kallberg, H., Zhernakova, A., Bowes, J.,
... Raychaudhuri, S. (2014). Fine mapping seronegative and sero-
positive rheumatoid arthritis to shared and distinct HLA alleles by
adjusting for the effects of heterogeneity. The American Journal
of Human Genetics, 94(4), 522-532. https://doi.org/10.1016/j.
ajhg.2014.02.013

Harris, R. A.,Joshi, M., Jeoung, N. H., & Obayashi, M. (2005). Overview
of the molecular and biochemical basis of branched-chain amino
acid catabolism. The Journal of Nutrition, 135(6), 1527-1530. https
://doi.org/10.1093/jn/135.6.1527S

Horibata, Y., Ando, H., Itoh, M., & Sugimoto, H. (2013). Enzymatic and
transcriptional regulation of the cytoplasmic acetyl-CoA hydrolase
ACOT12. Journal of Lipid Research, 54(8), 2049-2059. https://doi.
org/10.1194/j1r.M030163

Li, J., Lin, H., Hou, R., Shen, J., Li, X., Xing, J., ... Zhang, K. M. (2019).
Multi-omics study in monozygotic twins confirm the contribution of
de novo mutation to psoriasis. Journal of Autoimmunity, 16, 102349.
https://doi.org/10.1016/j.jaut.2019.102349

Lin, R., Tao, R., Gao, X., Li, T., Zhou, X., Guan, K. L., ... Lei, Q.
Y. (2013). Acetylation stabilizes ATP-citrate lyase to promote lipid
biosynthesis and tumor growth. Molecular Cell, 51(4), 506-518.
https://doi.org/10.1016/j.molcel.2013.07.002

Liu, Y., Geng, Y., Li, K., Wang, F., Zhou, H., Wang, W., ... Liu, W.
(2012). Comparative proteomic analysis of the function and net-
work mechanisms of MASPIN in human lung cells. Experimental
and Therapeutic Medicine, 3(3), 470-474. https://doi.org/10.3892/
etm.2011.427

Lépez-Estebaranz, J. L., Sanchez-Carazo, J. L., & Sulleiro, S. (2016).
Effect of a family history of psoriasis and age on comorbidities and
quality of life in patients with moderate to severe psoriasis: Results
from the ARIZONA study. The Journal of Dermatology, 43(4),
395-401. https://doi.org/10.1111/1346-8138.13157

Lu, M., Zhu, W. W,, Wang, X., Tang, J. J., Zhang, K. L., Yu, G. Y.,
... Qin, L. X. (2019). ACOT12-dependent alteration of acetyl-CoA
drives hepatocellular carcinoma metastasis by epigenetic Induction
of epithelial-mesenchymal transition. Cell Metabolism, 29(4), 886—
900. https://doi.org/10.1016/j.cmet.2018.12.019

Matza, L. S., Brazier, J. E., Stewart, K. D., Pinto, L., Bender, R. H.,
Kircik, L., ... Menter, A. (2019). Developing a preference-based
utility scoring algorithm for the Psoriasis Area Severity Index
PASI. Journal of Medical Economics, 22(9), 936-944. https://doi.
org/10.1080/13696998.2019.1627362

O'Rielly, D. D., Jani, M., Rahman, P., & Elder, J. T. (2019). The ge-
netics of psoriasis and psoriatic arthritis. Journal of Rheumatology.
Supplement, 95, 46-50. https://doi.org/10.3899/jrheum.190119

Patel, M. S., Nemeria, N. S., Furey, W., & Jordan, F. (2014). The pyru-
vate dehydrogenase complexes: Structure-based function and reg-
ulation. Journal of Biological Chemistry, 289(24), 16615-16623.
https://doi.org/10.1074/jbc.R114.563148

Rufer, A. C., Thoma, R., & Hennig, M. (2009). Structural insight into
function and regulation of carnitine palmitoyltransferase. Cellular
and Molecular Life Sciences, 66(15), 2489-2501. https://doi.
org/10.1007/s00018-009-0035-1

Sarac, G., Koca, T. T., & Baglan, T. (2016). A brief summary of clinical
types of psoriasis. Northern Clinics of Istanbul, 3(1), 79-82. https://
doi.org/10.14744/nci.2016.16023

Solmaz, D., Bakirci, S., Kimyon, G., Kasapoglu Gunal, E., Dorgru, A.,
Bayindir, O., ... Aydin, S. Z. (2019). The impact of having fam-
ily history of psoriasis or psoriatic arthritis on psoriatic disease.
Arthritis Care & Research, 2, 23836. https://doi.org/10.1002/
acr.23836

Swarbrick, C. M., Roman, N., Cowieson, N., Patterson, E. 1., Nanson,
J., Siponen, M. I, ... Forwood, J. K. (2014). Structural basis for
regulation of the human acetyl-CoA thioesterase 12 and interactions
with the steroidogenic acute regulatory protein-related lipid transfer
START domain. Journal of Biological Chemistry, 289(35), 24263—
24274. https://doi.org/10.1074/jbc.M114.589408

Tang, L., Cheng, Y., Zhu, C., Yang, C., Liu, L., Zhang, Y., ... Yang, S.
(2018). Integrative methylome and transcriptome analysis to dissect

key biological pathways for psoriasis in Chinese Han population.
Journal of Dermatological Science, 91(3), 285-291. https://doi.
org/10.1016/j.jdermsci. 2018.06.001

Traks, T., Keermann, M., Prans, E., Karelson, M., Loite, U., & Kingo,
K. (2019). Koks GPolymorphisms in IL36G gene are associated
with plaque psoriasis. BMC Medical Genetics, 20(1), 10. https://doi.
org/10.1186/s12881-018-0742-2

Wang, J., Li, W., Shi, Y., Huang, Y., Sun, T., Tang, L., ... Xu, B.
(2019). Germline mutation landscape of Chinese patients with fa-
milial breast/ovarian cancer in a panel of 22 susceptibility genes.
Cancer Medicine, 8(5), 2074-2084. https://doi.org/10.1002/
cam4.2093

Zhang, X., Wang, H., Te-Shao, H., Yang, S., & Chen, S. (2002).
The genetic epidemiology of psoriasis vulgaris in Chinese Han.
International Journal of Dermatology, 41(10), 663—669. https://doi.
0rg/10.1046/j.1365-4362. 2002.01596.x

SUPPORTING INFORMATION
Additional supporting information may be found online in
the Supporting Information section.

How to cite this article: Xing J, Zhao X, Li X, et al.
Variation at ACOT12 and CT62 locus represents
susceptibility to psoriasis in Han population. Mol Genet
Genomic Med. 2020;8:¢1098. https://doi.org/10.1002/

mge3.1098



https://doi.org/10.2217/epi-2018-0131
https://doi.org/10.2217/epi-2018-0131
https://doi.org/10.1038/ncomms11960
https://doi.org/10.1158/0008-5472
https://doi.org/10.1158/0008-5472
https://doi.org/10.1016/j.ajhg.2014.02.013
https://doi.org/10.1016/j.ajhg.2014.02.013
https://doi.org/10.1093/jn/135.6.1527S
https://doi.org/10.1093/jn/135.6.1527S
https://doi.org/10.1194/jlr.M030163
https://doi.org/10.1194/jlr.M030163
https://doi.org/10.1016/j.jaut.2019.102349
https://doi.org/10.1016/j.molcel.2013.07.002
https://doi.org/10.3892/etm.2011.427
https://doi.org/10.3892/etm.2011.427
https://doi.org/10.1111/1346-8138.13157
https://doi.org/10.1016/j.cmet.2018.12.019
https://doi.org/10.1080/13696998.2019.1627362
https://doi.org/10.1080/13696998.2019.1627362
https://doi.org/10.3899/jrheum.190119
https://doi.org/10.1074/jbc.R114.563148
https://doi.org/10.1007/s00018-009-0035-1
https://doi.org/10.1007/s00018-009-0035-1
https://doi.org/10.14744/nci.2016.16023
https://doi.org/10.14744/nci.2016.16023
https://doi.org/10.1002/acr.23836
https://doi.org/10.1002/acr.23836
https://doi.org/10.1074/jbc.M114.589408
https://doi.org/10.1016/j.jdermsci. 2018.06.001
https://doi.org/10.1016/j.jdermsci. 2018.06.001
https://doi.org/10.1186/s12881-018-0742-2
https://doi.org/10.1186/s12881-018-0742-2
https://doi.org/10.1002/cam4.2093
https://doi.org/10.1002/cam4.2093
https://doi.org/10.1046/j.1365-4362. 2002.01596.x
https://doi.org/10.1046/j.1365-4362. 2002.01596.x
https://doi.org/10.1002/mgg3.1098
https://doi.org/10.1002/mgg3.1098

