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1. Abstract
Syncytin-1 serves as an enveloped membrane glycoprotein encoded from env gene and expressed in placenta specifically as
HERV-W member product of human genome playing an essential
role in cell fusion process of from trophoblast to syncytiotrophoblast during each individual pregnancy. It is widely maintained
that unusual expressive levels of syncytin-1 have close relationships to obstetrical syndromes such as pre-eclampsia as a typical
gestational hypertension symptom. In this review, correlations between syncytin-1 and related diseases are in detailed discussions.
Human Endogenous Reversal Transcription Viruses (HERVs)
take an estimated 8% loci of human genome address length being
composed of including Group-Specific Antigen (gag), polymerase
(pol), envelop (env) genes and non-coding Long Terminal Repeated Sequences (LTRs) of both 5’ and 3’ terminals as well [1]. Most
of HERV genes have yet lost abilities of encoding via a historic
long-term evolution, mutation, deletion, trans-location and recombination while a tiny group of HERV members survive to reversal transcription and expression onto viral particles by their intact
open reading frames [47]. In recent years, HERV genes uncommonly stop muting to help lead to many illnesses and syndromes,
which has been solidly verified further more.

2. Concepts of Syncytin-1
The gag and pol genes of HERV-W family have lost their coding
abilities owing to some genetic interruptions such as code-shifter insertion resulted in frequent translation terminal codes while
neither does the env gene for its intact open reading frame. The
env locates on 7q21.2 which encodes syncytin-1, a 80kD enveloped glycoprotein with 38aa residues translocating to the placen-

Copyright:
©2021 Jing L. This is an open access article distributed
under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and
build upon your work non-commercially.

Citation:
Jing L. Advances Perspectives in Syncytin-1 From Biology to Clinical Practices. Ame J Surg Clin Case Rep.
2021; 3(6): 1-4

ta trophoblastic cell membrane to help fusion during pregnancy
[2,3]. Two subunits SU and TM of syncytin-1 function to binding
ASCT2 receptor as well as mediate virus-cell or cell-cell interactions respectively [4], based on which fusion of human sperm and
egg and in furtherance of from trophoblast to syncytiotrophoblast
and else [6], fusion of multinucleic osteoclasts [5], can easily occur. Also, syncytin-1 correlates with non-fusion activities as proliferation, immunoregulation and anti-apoptosis suchlike etc [7,8,9].

3. Embryonic Development and Pre-eclampsia
Syncytin-1 helps prompt to cell fusion process of from trophoblast to syncytiotrophoblast to keep placenta in well clinical conditions by interaction with ASCT2 receptor. Chen et al reported
the expressive level of syncytin-1 curves in parabola with the
maximum value around about 37w chronologically in consensus with the variation curve of trophoblastic develop biological
level [10]. The expression of syncytin-1 is silenced by the CpG
island methylated promoter in normal somatic cells but trophoblast, in the latter cytosine demethylations appear in large scale
leading to a high-level syncytin-1 expression [11]. Gimenez et al
reported that the methylation of U3 region in 5’-LTR is basically
rare during early pregnancy rather than up to 33.3% during terminal pregnant stage [12]. Pre-Eclampsia (PE) is considered as a
starring hypertension-typed obstetric compliant clinically resulting in many abnormalities including deficiency of trophoblastic
invasion, differentiation and chorioplacental precocity especially
in HELLP syndrome and Intrauterine Growth Restriction (IUGR)
etc. [13]. sufferers, the placenta of which have a relative low-level expression of syncytin-1 and with dysfunction of trophoblastic
fusions [14,15]. Syncytin-1 has been down-regulated expressed
in PE sufferers by GCM1 and TGF-β via both SMAD-dependent
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SMAD2/7 and SMAD-independent, i.e. the PAARD6/SMURF1
pathway [16]. Up-regulated expression of B-Cell Lymphadenoma
6 (BCL6) in PE sufferers leads to expressive silence of HCG and
syncytin-1 as failure of trophoblastic fusion [40]. Down-regulated expression of GCMa and high-level methylation of syncytin-1
promoter as well as over-expression of BCL6 altogether contribute to trophoblastic differentiation, fusion and the pre-eclampsia
[15,17,40]. Down-regulated syncytin-1 also mediates in increased
trophoblastic apoptosis and cellular period hindrances leading to
cell fusion failures and placenta increta deficiencies. Qiao et al reported that a significant morphological abnormality such as asymmetric distributive patterns or absences of blood capillary occurs
in the placenta or fetus of mice with syncytin-A (homologous to
human syncytin-1, a putative factor mediated in fetus mice angiogenesis and pre-eclampsia) knocked-out mutants [18].

and T1D disease, syncytin-1 expression has been verified in many
other autoimmune diseases as Chronic Inflammatory Demyelinating Polyneuropathy (CIDP), Systematic Lupus Erythematosis
(SLE), Schizophrenia (SZ) and many other autoimmunological
dermatosis, the mechanisms of which above of HERV-W-env are
still remained poorly understood [33-36]. It is so well widely accepted that HERVs stimulates body’s immunological response by
its bioinformatic similarity of exogenous virus envelope to induce
further autoimmune. HERV expressed physiologically in somatic
cells can be identified by innate immunological pattern recognition
receptor (PRR) as Pathon-Associated Molecular Pattern (PAMP),
a super antigen which triggers inflammation, T helper lymphocyte
differentiation and cytotoxicity, and biosynthesis of autoimmune
antibodies and cytokines induced to release as well [19,20].

4. Autoimmune Diseases

Many studies of HERV-W and its product syncytin-1 seems to put
more emphases on multiple oncogene as breast, colorectal, lung,
leukemia and endometrial cancer. Fei et al reported that syncytin-1
is highly expressed in CRC tissue and correlates with CRC tumor’s
differentiation and metastasis. Syncytin-1, CD9 and CD47 are significantly up-regulated to express in HCT116 and LoVo cell lines
as well as c-Jun but PKA RIa and JNK1 to the contrary, which
demonstrates syncytin-1, CD9 and CD47 may probably contribute
to the oncogenesis of Polyploid Giant Cancer Cell (PGCC) together with its mediated cell fusion process regulated by cAMP/PKA
and JNK signaling pathways [37]. Syncytin-1 is expressed in different up-regulated levels in EC tissues according to different assessments and survival ratios. Overexpression of syncytin-1 may
probably lead to lymphocyte proliferation, shortened cellular cycle
and cellular migration and invasion while vice versa. Also, syncytin-1 increase expressive levels of genetic products of EMT-related genes such as vimentine, E-cadherin, SLU and ZEB1 and
significantly decrease the epithelial biomarker N-cadherin. Hence
the correlation of between syncytin-1 and EMT signaling pathway
has been solidly proofed since above mentioned [38]. Roberto et al
reported that syncytin-1 homologous protein SyHP has been verified to help form the cytoplasmic bridge of T47D breast cancer
cell lines and among the survival cells perform as an enhanced
resistance to their previous under radioactive therapies [39]. Syncytin-1’s unusual expressions have been already detected in nearly
two third of leukemia blood samples. Sun et al argues an enhanced
syncytin-1 level among Acute Myeloid Leukemia (AML) and
Acute Lymphocytic Leukemia (ALL) cell lines, especially, much
higher in the former. Rather than else AML leukemia, M5/M5a/
M5b AML demonstrate the highest syncytin-1 expressive level.
Given a much higher CD8+ T lymphocyte ratio in AML sufferers
than in ALL counterparts，syncytin-1 expressive level may probably relate positively to the CD8+ T lymphocytes ratios [41,42].
The syncytin-1 expression in placenta is regulated by the methylated level of ERVWE1 promoter CpG island. Benesova et al re-

Many recent studies disclose the correlation of between HERV
and autoimmune diseases since HERV serves as an relative-constant expressive autoantigen which would have an immunological
tolerance during the embryonic development. The study on correlation of between HERV-W and Multiple Sclerosis (MS) starts
with the bioinformatic similarity and identity of between reversal
transcription virus separated from MS suffers and HERV(or syncytin-1 directly [2]. Syncytin-1 is highly expressed oligodendroglial cells in brain tissues and pericyclic monocytes in blood, the
former taken as a putative pathological mechanism to MS [21-25].
Cytokines as during CD14 responses are stimulated to additional
expression in relapsing-remitting MS. HERV-W env production
also Triggered Toll-Like Receptor 4 (TLR4) to induce cascade of
IL-1, IL-6 and TNF-α overexpression, Th-1 lymphocyte polarization, TLR4 activation and up-regulation of nitric oxide synthase,
and nitration of tyrosine [26-28]. HERVs are also considered as
reasons for autoimmune diseases since its similarity with exogenous virus which recruits immunological responses. About 70%
and 57% probabilities of HERV-W-env protein and its upstream
RNA messenger could be detected in serum and peripheral monocyte of T1D autoimmune disease sufferers respectively [19]. Syncytin-1 is expressed in 75% pancreatic acinar cells to suppress the
secretion of insulin in human Langerhans’ cells. HERV-W-env
products demonstrate a significant relationship to macrophage
infiltration by wide immunohistochemical analysis of pancreatic
exocrine. Hyperglycemia, low insulin level and pancreatic immunological cellular infiltration are obviously shown in transgenetic
mice with gain-of-function HERV-W-env expression. Based on
the fact above, GBbAC1 and IgG4 monoclone antibodies have already been developed aiming to neutralize HERV-W-env expression by specific target in vitro and vivo. Providing the safety and
efficiency of GNbAC1 performances to T1D sufferers during its
clinical experiments, it would be an opening door to novel methodologies of clinical therapy to T1D disease [20,32]. Besides MS
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ported that lower methylated level of ERVWE1 promoter appears
together with higher syncytin-1 expression in seminoma-related
cell lines, which may deliver that the demethylation of ERVWE1
promoter open the door to expression of syncytin-1’s expression to
function [43]. Cell fusion has been widely accepted to serve as the
driving force of carcinoma invasion and metastasis. Yan et al reported that TNF-α promotes up-regulated expression of syncytin-1
and ASCT-2 in OSCC and HUVEC respectively and enhances the
fusion between the above two lines by activating Wnt /β-catenin
signaling pathway [44]. Immuno histochemical studies illustrate
us that syncytin-1 are mainly located in NSCLC cell membranes
with higher level rather than para-carcinoma tissues. And higher
syncytin-1 level may lead to a lower viability according to survival analysis [45]. High level expression of syncytin-1 in UCCB is
always accompanied with its proliferation and activation and the
combination of c-Myb and 3’-LTR is accelerated by mutations in
3’-LTR and activate syncytin-1 expression in furtherance [49].
In summary, the pathological mechanisms of syncytin-1 to its related illnesses are still not enough clarified based on current genetic and biochemical studies. Further studies and discussions are required for novel and rational therapy, management and prevention
of these above diseases.

References
1.

KHODOSEVICH K, LEBEDEV Y, SVERDLOV E. Endogeous retroviruses and human evolution. Comp Funct Genomics. 2002; 3(6):
494-498.

2.

Blond JL, Bese`me F, Duret L, Bouton O, Bedin F, Perron H, et al.
Molecular characterization and placental expression of HERV-W,
a new human endogenous retrovirus family. J Virol. 1999. 73(2):
1175-85.

3.

Voisset C, Bouton O, Bedin F, Duret L, Mandrand B, Mallet F, et
al. Chromosomal distribution and coding capacity of the human endogenous retrovirus HERV-W family. Aids Res Hum Retroviruses.
2000; 16(8): 731-740.

4.

Mi S, Lee X, Li X, Veldman GM, Finnerty H, Racie L, et al. Syncytin is a captive retroviral envelope protein involved in human placental morphogenesis. Nature. 2000; 403(6771): 785-9.

5.

Møller AMJ, Delaissé JM, Søe K. Osteoclast fusion: time-lapse
reveals involvement of CD47 and syncytin-1 at different stages of
nuclearity. J Cell Physiol. 2017; 232(6): 1396-1403.

6.

Bjerregaard B, Lemmen JG, Petersen MR, Ostrup E, Iversen LH,
Almstrup K, et al. Syncytin-1 and its receptor is present in human
gametes. J Assist Reprod Genet. 2014; 31(5): 533-39.

7.

Huang Q, Li J, Wang F, Oliver MT, Tipton T, Gao Y, et al. Syncytin-1 modulates placental trophoblast cell proliferation by promoting G1/S transition. Cellular Signal. 2013; 25(4): 1027-1035

8.

Holder BS, Tower CL, Forbes K, Mulla MJ, Aplin JD, Abrahams
VM. Immune cell activation by trophoblast-derived microvesicles is
mediated by syncytin 1. Immunology. 2012; 136(2): 184-91.

3
9.

Huang Q, Chen H, Wang F, Brost BC, Li J, Gao Y, et al. Reduced
syncytin-1 expression in chriocarcinoma BeWo cells activates the
calpain1-AIF-mediated apoptosis, implication for preeclampsia.
Cell Mol Life Sci. 2014; 71(16): 3151-64.

10. Chen CP, Wang KG, Chen CY, Yu C, Chuang HC, Chen H. Altered
placental syncytin and its receptor ASCT2 expression in placental
development and pre-eclampsia. BJOG. 2006; 113(2): 152-8.
11. Matouskova M, Blazkova J, Pajer P, Pavlicek A, Hejnar J. CpG
methylation suppresses transcriptional activity of human syncytin-1
in non-placental tissues. Exp Cell Res. 2006; 312(7): 1011-20.
12. Gimenez J, Montgiraud C, Oriol G, Mallet F, Frendo JL, Gerbaud
P, et al. Comparative Methylation of ERVWE1/Syncytin-1 and Other Human Endogenous Retrovirus LTRs in Placenta Tissues. DNA
Res. 2009; 16(4): 195-211.
13. Devisme L, Merlot B, Ego A, Houfflin-Debarge V, Deruelle P, Subtil
D. A case control study of placental lesions associated with pre-eclampsia. Int J Gynaecol Obstet. 2013; 120(2): 165-8.
14. LANGBEIN M, TRICK R, STRISSEL PL, Vogt N, Parsch H, Schild
RL, et al. Impaired Cytotrophoblast Cell–Cell Fusion Is Associated
With Reduced Syncytin and Increased Apoptosis in Patients With
Placental Dysfunction. Mol Reprod Dev. 2008; 75(1): 175-83.
15. Zhuang XW, Li J, Brost BC, Xia XJ, Chen HB, Wang CX, et al.
Decreased expression and altered methylation of syncytin-1 gene
in human placentas associated with preeclampsia. Curr Pharm Des.
2014; 20(11): 1796-802.
16. Xu J, Sivasubramaniyam T, Yinon Y, Ray J, Post M, Nevo O, et al.
Aberrant TGFβ signaling contributesto altered trophoblast differentiation in preeclampsia. Endocrinology. 2016; 157(2): 883-99.
17. Bainbridge SA, Minhas A, Whiteley KJ, Qu D, Sled JG, Kingdom
JCP. Effects of reduced Gcm1 expressionon trophoblast morphology, fetoplacental vascularity, and pregnancy outcomesin mice. Hypertension. 2012; 59(3): 732-9.
18. Shan Qiao, Fengchao Wang, Haibin Chen, Jianga SW. Inducible
knockout of Syncytin-A gene leads to an extensive placental vasculature deficiency, implications for preeclampsia. Clin Chim Acta.
2017; 474: 137-146.
19. Trela M, Nelson PN, Rylance, PB. The role of molecular mimicry
and other factors in the association of Human Endogenous Retroviruses and autoimmunity. APMIS. 2016; 124(1-2): 88-104.
20. Hurst TP, Magiorkinis, G. Activation of the innate immune response
by endogenous retroviruses. J Gen Virol. 2015; 96 (Pt 6): 12071218.
21. Mameli G, Astone V, Arru G, Marconi S, Lovato L, Serra C, et al.
Brains and peripheral blood mononuclear cells of multiple sclerosis
(MS) patients hyperexpress MS-associated retrovirus/HERV-Wendogenous retrovirus, but not Human herpesvirus 6. J Gen Virol.
2007; 88(Pt 1): 264-74
22. Antony JM, van Marle G, Opii W, Butterfield DA, Mallet F, Yong
VW, et al. Human endogenous retrovirus glycoprotein-mediated induction of redox reactants causes oligodendrocyte death and demyelination. Nat Neurosci. 2004; 7(10): 1088-95.

Volume 3 | Issue 6

ajsccr.org

4

23. Ryan FP. Human endogenous retroviruses in multiple sclerosis: potential for novel neuro-pharmacological research. Curr Neuropharmacol. 2011; 9(2): 360-69.

syncytin-1 promotes invasion and metastasis by activating epithelial-mesenchymal transition-related pathway in endometrial carcinoma. OncoTargets Ther. 2019; 12: 31-40.

24. Correale J, Gaita′n MI, Ysrraelit MC, Fiol MP. Progressive multiple
sclerosis: from pathogenicmechanisms to treatment. BRAIN. 2017;
140(3): 527-546

39. Chignola R, Sega M, Molesini B, Baruzzi A, Stella S, Milotti E.
Collective radioresistance of T47D breast carcinoma cells is mediated by a Syncytin-1 homologous protein. PloS One. 2019; 14(1):
e0206713.

25. van Horssen J, van der Pol S, Nijland P, Amor S, Perron H. Human
endogenous retrovirus W in brain lesions: rationale for targeted
therapy in multiple sclerosis. Mult Scler Relat Disord. 2016; 8: 1118.
26. Kremer D, Schichel T, Förster M, Tzekova N, Bernard C, van der
Valk P, et al. Human endogenous retrovirus type W envelope protein inhibits oligodendroglial precursor cell differentiation. Ann
Neurol. 2013; 74(5): 721-32

40. Jasmer B, Muschol-Steinmetz C, Kreis NN, Allert R, Yuan J, Louwen F, et al. Involvement of the oncogene B-cell lymphoma 6 in
the fusion and differentiation process of trophoblastic cells of the
placenta. Oncotarget. 2017; 8(65); 108643-108654.
41. Sun Y, Zhu H, Song J, Tao R, Niu H, Fan X, et al. Upregulation of
Leukocytic Syncytin-1 in Acute Myeloid Leukemia Patients. Med
Sci Monit. 2016; 22: 2392-2403.

27. Rolland A, Jouvin-Marche E, Viret C, Faure M, Perron, H, Marche
PN. The Envelope Protein of a Human Endogenous Retrovirus-W
Family Activates Innate Immunity through CD14/TLR4 and Promotes Th1-Like Responses. J. Immunol. 2006; 176(12): 7636-44.

42. Sun Y, Zhu H, Song J, Jiang Y, Ouyang H, Dong T, et al. Expression
of Leukocytic Syncytin-1 in B-Cell Acute Lymphoblastic Leukemia and Acute MyeloidLeukemia Patients. Clin Lab. 2017 ;63(10):
1567-1574.

28. Saresella M, Rolland A, Marventano I, Cavarretta R, Caputo D,
Marche, P. Multiple sclerosis-associated retroviral agent (MSRV)-stimulated cytokine production in patients with relapsing-remitting multiple sclerosis. Mult Scler. 2009; 15(4): 443-447.

43. Benesová M, Trejbalová K, Kovárová D, Hron T, Hejnar J, Vernerova Z, et al. DNA hypomethylation and aberrant expression of the
human endogenous retrovirus ERVWE1/syncytin-1 in seminomas.
Retrovirology. 2017; 14(1): 20.

29. Dolei A. The aliens inside us: HERV-W endogenous retroviruses
and multiple sclerosis. Mult Scler. 2018; 24(1): 42-47.

44. Yan TL, Wang M, Xu Z, Shao Z, Liu K, Song K, et al. Up-regulation
of syncytin-1contributes TNF-α-enhanced fusion between OSCC
and HUVECs partly via Wnt/β- catenin dependent pathway. Sci
Rep. 2017; 7: e40983.

30. Diebold M, Derfuss T. The monoclonal antibody GNbAC1:targeting human endogenous retroviruses in multiple sclerosis. Ther Adv
Neurol Disord. 2019; 12: 1-9.
31. Levet S, Medina J, Joanou J, Perron H, Germi R, Dimier J, et al.
An ancestral retroviral protein identified as a therapeutic target in
type-1 diabetes. JCI Insight. 2017; 2(17): e94387.
32. Curtin F, Bernard C, Levet S, Perron H, Porchet H, Lloyd D, et,al.
A new therapeutic approach for type 1 diabetes: rationale for GNbAC1 an anti-HERV-W-Env monoclonal antibody. Diabetes Obes
Metab. 2018;20(9): 2075-2084.
33. Wang X, Huang J, Zhu F. Human Endogenous Retroviral Envelope
Protein Syncytin-1 and Inflammatory Abnormalities in Neuropsychological Diseases. Front Psychiatry. 2018; 9: 422.

45. Y Fu, X Xia, X Li, X Zhuang, Expressive varieties of syncytin-1 in
NSCLC tissues and the correlations with prognoses. Shandong Med,
2018, 29, 25-28.
46. KHODOSEVICH K, LEBEDEV Y, SVERDLOV E. Endogeous retroviruses and human evolution. Comp Funct Genomics. 2002,3(6):
494-8.
47. Yu H, Liu T, Zhao Z, Chen Y, Liu S, Zhu F, et al. Mutations in 30long terminal repeat of HERV-W family in chromosome 7 upregulate syncytin-1 expression in urothelial cell carcinoma of the bladder
through interacting with c-Myb. Oncogene. 2014; 33(30): 3947-58.

34. Grandi N, Tramontano E. Type W human endogenous retrovirus
(HERV-W) integrations and their mobilization by L1 machinery:
Contribution to the human transcriptome and impact on the host
physiopathology. Viruses. 2017; 9(7): 162
35. Greenig M. HERVs, immunity, and autoimmunity: understanding
the connection. PeerJ. 2019 7: e6711.
36. Grandi N, Tramontano E. HERV Envelope Proteins: Physiological
Role and Pathogenic Potential in Cancer and Autoimmunity. Front
Microbiol. 2018; 9: 462.
37. Fei Fi, Li CY, Wang XL, Du J, Li B, Li Y, et al. Syncytin 1, CD9,
and CD47 regulating cell fusion to form PGCCs associated with
cAMP/PKA and JNK signaling pathway. Cancer Med. 2019; 8(6):
3047-3058.
38. Liu C, Xu J, Wen F, Yang F, Li X, Chen J, et al. Upregulation of

Volume 3 | Issue 6

