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RESUMO

Introducio: A doenga periodontal ¢ uma doenga inflamatéria que afeta os tecidos de
sustentagdo dos dentes e pode sofrer influencia imunologica e pode também estar
relacionada com fatores de risco genéticos. O objetivo deste trabalho foi avaliar através
da randomizacdo mendeliana e rede de interacdo proteica a associagdo de causa-efeito

entre o lipus eritematoso sistémico e a doenga periodontal.

Metodologia: Foi utilizada a plataforma MrBase para realizagdo da randomizagdo
mendeliana. A pesquisa inicial dos dados populacionais disponiveis foi feita a partir do
banco de dados Catdlogo do Instituto Nacional de Pesquisa do Genoma Humano —
Instituto Europeu de Bioinformatica de Estudos da Associacdo do Genoma Humano, e
foi realizada por fenotipo, usando como termos de busca systemic lupus erythematosus
para exposi¢do e periodontal disease para desfecho. Para andlise da rede de interagao
proteina-proteina, foi utilizado a ferramenta STRING, onde foram geradas as redes de
interagao a partir dos dados dos genes envolvidos na doenca periodontal e lupus

eritematoso sistémico, identificados na base de dados.

Resultados: A randomizagdao mendeliana encontrou um efeito positivo fraco, porém sem
significancia estatistica na relagdo entre o Lupus Eritematoso Sistémico ¢ a doenca
periodontal, MR Egger (B 0.271 SE= 0.157 p= 0.098. A andlise da rede de interacao
proteina-proteina mostrou haver mais interagdes que o esperado para o conjunto de genes
analisados. Algumas das interagdes identificados foram a proteina RUNX2 interagindo
com PSMB6 e as proteinas IGF2R e PLG apresentando interagdo com PLAUR, enquanto
ANGPT]1 teve interacao com GRB2 e PLD2.

Conclusdo: A randomiza¢do mendeliana demonstrou que pode existir uma associacao
fraca entre o lupus eritematoso sistémico e a doenga periodontal, sem apresentar
significancia estatistica. A andlise da rede de interagdo demostrou haver proteinas de
ambas as condigdes que interagem, interagdo essa superior ao que seria esperado. Essas
proteinas devem ser alvo de mais estudos a fim de ser possivel avaliar melhor a relacdo

entre a doenga periodontal e o lipus eritematoso sistémico.

Palavras-Chave: Doenga periodontal; Lupus eritematoso sistémico; Randomizagado

mendeliana; Rede de interagdo proteina-proteina
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ABSTRACT

Introduction: Periodontal disease is an inflammatory disease that affects the supporting
tissues of teeth and may be immunologically influenced and may also be related to genetic
risk factors. The aim of this study was to evaluate, through Mendelian randomization and
a protein interaction network, the association, including cause-effect, between systemic

lupus erythematosus and periodontal disease.

Methods: The MrBase app was used to analyze Mendelian randomization using data
available from the Catalog of the National Institute for Human Genome Research —
European Institute for Bioinformatics and Studies of the Human Genome Association,
which was performed by phenotype using systemic lupus erythematosus as search terms
for exposure and periodontal disease for result. For analysis of the protein-protein
interaction network, the STRING tool was used, where the interaction networks were
generated from the data of genes involved in periodontal disease and allergic disease

1dentified in the database.

Results: Mendelian randomization found a weak positive effect, but without statistical
significance in the relationship between Systemic Lupus Erythematosus and periodontal
disease, MR Egger (B 0.271 SE= 0.157 p= 0.098). The analysis of the protein-protein
interaction network showed that there were more interactions than expected for the set of
genes analyzed. With RUNX2 protein interacting with PSMB6 and IGF2R and PLG
proteins interacting with PLAUR, while ANGPT1 interacted with GRB2 and PLD2.

Conclusion: Mendelian randomization demonstrated that there may be a weak
association between systemic lupus erythematosus and periodontal disease, without
showing statistical significance. The analysis of the interaction network showed that there
are proteins from both conditions that interact, which interaction is superior to what would
be expected. These proteins should be further studied in order to better assess the

relationship between periodontal disease and systemic lupus erythematosus.

Keywords: Periodontal disease; Systemic lupus erythematosus; Mendelian

randomization; Protein-protein interaction network
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INTRODUCAO

1- INTRODUCAO

1.1 Doenca periodontal

A doencga periodontal ¢ definida como a doen¢a inflamatéria que afeta os tecidos de
sustentagdo dos dentes. Essa condicdo ¢ causada por microrganismos especificos ou
grupos de microrganismos especificos, associados ao biofilme dental. A presencga desses
micro-organismos € caracterizada por uma intensa infiltracdo de leucdcitos em resposta
aos produtos libertados por esses microrganismos, resultando numa destruigdao
progressiva do ligamento periodontal e osso alveolar com formacgao de bolsa, recessdao ou
ambos. A doenca periodontal ocorre em resposta a uma infe¢do bacteriana
predominantemente gram-negativa originada da placa dentaria. No entanto, a doenga
geralmente permanece assintomatica por décadas e pode ser detetada apenas por exame
clinico com uma sonda periodontal ou com radiografias intraorais (Bansal et al., 2014;

Calderaro et al., 2017; Marques et al., 2016).
1.2 Fisiopatologia e influéncia da genética na doenca periodontal

A forte influéncia da modulagdo imunolégica observada na doenca periodontal € induzida
por lipopolissacarideos de bactérias Gram-negativas que causam lesdes imunologicas nos
tecidos periodontais, dependendo da resposta linfocitica. Esta doenca pode aparecer em
formas mais graves com a presenga de lesdes destrutivas que, por sua vez, sdo
dependentes das respostas imunes sistémicas € mucosas que estdo envolvidas nos

processos da doenca e determinam a gravidade da inflamacao (Marques et al., 2016).

A doenga periodontal ¢ iniciada por microrganismos no biofilme subgengival, e por
fatores de risco do estilo de vida, e também as doengas sistémicas desempenham um papel
na modificacdo desta doenga. A doenga periodontal pode ser modificada por fatores
genéticos e também pela interacdo gene-gene e gene-ambiente (fatores epigenéticos)

(Genco & Borgnakke, 2013)

Estudos de agregacao familiar sugerem que a doenga periodontal de inicio precoce ou
agressiva € herdada como um trago autossdémico dominante em familias negras (Marazita

et al., 1994).
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A agregacao familiar de doenga periodontal agressiva ¢ frequentemente muito alta entre
certas familias, com a percentagem de irmaos e outros familiares afetados atingindo 40-
50%, sugerindo que fatores genéticos podem ser importantes na suscetibilidade a doenca
periodontal agressiva. Na verdade, foi proposto que os subtipos de doenca periodontal
agressiva sejam herdados de maneira mendeliana como caracteristicas ligadas ao X
dominante, autossOmica recessiva ou autossOmica dominante; no entanto, 1Sso €
controverso. Deve-se ressaltar que ¢ comumente relatado que a causa subjacente da
doenca periodontal agressiva localizada esta relacionada a disfungdo leucocitaria em

certas ragas, € a base dessa disfun¢do pode ser genética (Genco & Borgnakke, 2013).

No seio de uma familia, quando os pais apresentam uma ma satude periodontal, os filhos
tendem a ter uma saude periodontal igualmente ma. Assim, a histéria familiar ¢ uma
representacdo valida de fatores genéticos e ambientais compartilhados que contribuem
para o estado periodontal de um individuo. No entanto, ndo ¢ possivel distinguir entre os
fatores genéticos e ambientais (Shearer et al., 2011). Outras analises sugerem que a
doenca periodontal em adultos tem uma componente genética familiar preponderante o
que explica a sua concentragao em determinadas familias. Novamente, ndo ha indicagao
clara da importancia relativa dos fatores ambientais compartilhados em comparacao com
os fatores genéticos que podem ser operativos nessas familias (Genco & Borgnakke,

2013).

Na sua maioria, os estudos de polimorfismo genético ndo foram capazes de distinguir
entre a doenga periodontal cronica e a doenga periodontal agressiva. No entanto, os
pacientes com doenga periodontal agressiva mostram uma associagdo positiva com o
antigénio leucocitario humano A9 e uma associacdo negativa com o antigénio
leucocitario humano A2 e o antigénio leucocitirio humano AS. E bem possivel que
fatores genéticos possam distinguir a doenca periodontal agressiva da doenca periodontal
cronica; no entanto, ha evidéncias limitadas para essa distingdo (Genco & Borgnakke,

2013; Stabholz et al., 2010; Stein et al., 2008)

Frequentemente, as associagdes encontradas sdo restritas a grupos raciais ou étnicos
especificos. No geral, as evidéncias apontam para polimorfismos nos genes interleucina-
1, interleucina-6, interleucina-10, receptor de vitamina D e CD-14 como tendo um papel
na doenca periodontal cronica, mas a maioria acha que essas associa¢des sdo restritas para

certas populagdes. Eles concluem que ainda ndo existe um polimorfismo genético que

14
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tenha sido definitivamente demonstrado ser um fator de risco para suscetibilidade a
doenga periodontal crénica numa amostra representativa da populacao (Genco &

Borgnakke, 2013; Stabholz et al., 2010)

Evidéncias crescentes sugerem que o resultado clinico das doengas periodontais pode ser
influenciado, pelo menos em parte, por fatores de risco determinados geneticamente.
Entre eles, os genotipos da interleucina (IL-1) e do fator de necrose tumoral alfa (TNF-a)
tém sido de particular interesse. Essas citocinas estimulam muitas células a produzir
metaloproteinase, prostaglandinas e citocinas pro-inflamatorias, além de afetar o
metabolismo 6sseo (Ebersole & Cappelli, 2000; Marques et al., 2016; Stein et al., 2008),
e contribuir para a patogénese da doenca periodontal. Acredita-se que a IL-10 também
desempenhe um papel na doenga periodontal ao diminuir a produgdo de mondcitos

(Marques et al., 2016; Yamazaki et al., 2001).

Esses dados sugerem que os mecanismos de controlo suprimem a producao excessiva de
citocinas inflamatorias, que poderiam afetar a resposta inflamatoria na doenga
periodontal, resultando em diferentes manifestacdes clinicas. O gene que codifica IL-10
foi mapeado no cromossoma 1, e identificaram-se 3 polimorfismos bialélicos dentro da
regido promotora de IL-10, nas posi¢des 1082, 819 e 592 do sitio de iniciagdo da
transcricdo. O primeiro polimorfismo, na posicdo 1082, constitui uma substituigdo de
guanina (G) por adenina (A), o segundo ¢ uma substituicao de citosina (C) por timina (T)
e o terceiro ¢ uma substituicdo de C por A (Stabholz et al., 2010; Stein et al., 2008;
Yamazaki et al., 2001)

O polimorfismo na posi¢do 1082 mostrou afetar a produ¢ao in vitro de IL-10 no sangue
periférico de individuos saudaveis. No entanto, a presenca de associagdo entre
polimorfismos do gene da IL-10 e manifestacdes clinicas de doencas inflamatorias
cronicas € controversa. Foi demonstrado que um genétipo com alta producdo de IL-10
pode ser importante no desenvolvimento de certas caracteristicas do lipus eritematoso

sistémico (Yamazaki et al., 2001).

O promotor do gene IL-10 parece ndo ser um forte determinante da suscetibilidade ao

desenvolvimento de doenga periodontal em individuos japoneses (Yamazaki et al., 2001).
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1.3 Relacio entre lupus eritematoso sistémico e problemas orais

A doenga periodontal inflamatéria surge em resposta a placa bacteriana. Essa resposta,
entretanto, pode ser modificada por fatores sistémicos, como deficiéncia nutricional,
desequilibrio hormonal ou doenga sistémica grave. Uma doenca sistémica que pode
modificar a resposta do hospedeiro a fatores etiolégicos locais ¢ o lipus eritematoso
sistémico (Abrao et al., 2016; Aurlene et al., 2020; Mutlu et al., 1993; Vogel, 1981).
Pacientes com lupus eritematoso sistémico e com doenca ativa apresentaram pior estado
de satide oral com aumento da ocorréncia de carie dentaria e mau estado periodontal, com
bolsas periodontais mais profundas. Lesdes orais também ocorreram mais comumente em
pacientes com doenga ativa do que em pacientes com doenga inativa (Abrao et al., 2016;

Aurlene et al., 2020; Hammoudeh et al., 2018).

Estima-se que cerca de 3% da populacao sofre de um determinado tipo de doenga
reumatica inflamatoria cronica em que uma fraccao apresenta manifestacdes orais, que €
muitas vezes o primeiro sinal ou sintoma clinico da doenca (Abrdo et al., 2016;

Gualtierotti et al., 2018; Hammoudeh et al., 2018).

O lapus eritematoso sistémico ¢ uma condigdo sistémica relacionada a medicina dentaria
em extensdo varidvel, devido as suas implicagdes nas diferentes estruturas orais.
Aproximadamente 45% dos pacientes apresentam lesdes orais com 4areas eritematosas,
muitas vezes acompanhadas de edema e petéquias (Aurlene et al., 2020; Novo et al.,
1999). Existem dados muito limitados sobre o estado periodontal do lipus eritematoso

sistémico (Gualtierotti et al., 2018; Mutlu et al., 1993).

Uma série de lesdes orais associadas com lipus eritematoso sistémico foram relatados.
Estes incluem uma alta prevaléncia de xerostomia, mucosite, ulceracdes eritematosas,
glossite, queilite angular, ulceracdo da mucosa, disfuncdo da articulacdo
temporomandibular e aumento da incidéncia de carie dentaria e doenga periodontal
(Abrao et al., 2016; Gualtierotti et al., 2018). Calcificacdo do canal radicular, erupgdo
retardada dos dentes primarios e permanentes e formacao da raiz torcida, podem ocorrer
devido ao tratamento com corticoides e ndo uma complicagdo do lupus eritematoso

sistémico (Aurlene et al., 2020; Gualtierotti et al., 2018; Mutlu et al., 1993).

A sindrome antifosfolipidica estéd presente em cerca de 30 a 40% dos pacientes com lupus

eritematoso sistémico, embora existam individuos com a forma priméria de sindrome
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antifosfolipidica que ndo tém lupus eritematoso sistémico. A patogénese da sindrome
antifosfolipidica estd relacionada a atividade protromboética de alguns anticorpos
antifosfolipidios (Levine et al., 2002; Marques et al., 2016; Schenkein et al., 2003, 2007).
Entre os principais grupos de anticorpos detetados em pacientes com sindrome
antifosfolipidica estdo o de 32-glicoproteina I dependente anticardiolipina (anti-CL), anti-
3-2-glicoproteina I (anti-B2GPI) e anticoagulante lipico (LA) (Schenkein et al., 2003,
2007). Pacientes com doenca periodontal generalizada produzem anticorpos anti-CL
elevados durante o curso da infecdo periodontal cronica. Esses anticorpos em niveis
moderados, mas anormais, podem ser patogénicos e participar da inducao das sequelas
sistémicas da doenga periodontal (Marques et al., 2016; Schenkein et al., 2003), com
marcadores sistémicos de inflamagdo vascular em pacientes com doenca periodontal

agressiva associados a niveis elevados de anti-CL (Schenkein et al., 2007).

A doenca periodontal parece desenvolver-se mais cedo em pacientes com Lupus
Eritematoso Sistémico, sendo por isso importantes avaliacdes peridodicas do médico
dentista, com énfase na avaliacao do estado periodontal destes pacientes (Calderaro et al.,

2017).
1.4 Fisiopatologia do Lupus Eritematoso Sistémico

O lupus eritematoso sistémico ¢ uma doenga autoimune caracterizada pela producado de
autoanticorpos IgG especificos para autoantigénio, como DNA, proteinas nucleares e
determinados componentes citoplasmaticos, em associa¢do a uma ampla gama de
manifestagdes clinicas. Os achados patologicos primarios em pacientes sao os de
inflamacdo, vasculite, deposicdo de imunocomplexos e vasculopatia. Os
imunocomplexos compreendendo autoanticorpo e autoantigénio sdo depositados
particularmente nos glomérulos renais e medeiam uma resposta inflamatoria sistémica
pela ativagdo do complemento ou mediados por neutrofilos e ativagao de macrofagos. A
ativagao do complemento (C5) leva a lesdo tanto pela formagao do complexo de ataque a
membrana (C5b-9) quanto pela geracdo da anafilotoxina e do ativador celular C5a.
Neutroéfilos e macrofagos causam lesdo tecidual pela liberacdo de oxidantes e protéases,

conforme ¢ possivel visualizar na figura 1 (Vogel, 1981).

A prevaléncia de lupus eritematoso sistémico, em geral, ¢ alta quando comparada com

outras doengas autoimunes, afetando mais comumente mulheres, predominantemente
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mulheres em idade reprodutiva. A propor¢ao entre homens e mulheres para a incidéncia

de lupus eritematoso sistémico ¢ de 1: 9 (Aurlene et al., 2020; Marques et al., 2016).

O lupus eritematoso sistémico ¢ uma doenca autoimune cronica que afeta o tecido
conjuntivo e multiplos 6rgdos, apresentando-se clinicamente de forma heterogénea em
que a presenca de autoanticorpos contra antigénios nucleares € uma caracteristica
definidora da doen¢a (Aurlene et al., 2020; Marques et al., 2016). As anormalidades
imunologicas incluem hiperatividade de linfocitos B, resultando em aumento da sintese
de imunoglobulina e deposi¢dao de autoanticorpos na borda da derme e epiderme. Foi
sugerido que células T supressoras, ausentes ou reduzidas, sio um fator primario na
patogénese do lupus eritematoso sistémico(Aurlene et al., 2020; Mutlu et al., 1993). A
depressao da producao de trombocitos € muito raramente associada ao lapus eritematoso

sistémico (Vogel, 1981).

A terapéutica do lapus Eritematoso Sistémico permite o controle dos niveis de [FN-a, um
fator de risco hereditario que ¢ um dos fatores na patogénese do lapus eritematoso

sistémico (Gualtierotti et al., 2018; Novo et al., 1999).

Estudos de genes candidatos a estarem relacionados ao lipus eritematoso sistémico e,
mais recentemente, estudos de associacdo do genoma (GWAS), comegaram a elucidar a
complexa arquitetura genética do lipus eritematoso sistémico com a identificagao de mais
de 90 loci de risco. Esses estudos estabeleceram coletivamente a importancia de varias
vias no lupus eritematoso sistémico, incluindo respostas imunes inatas, ativagdo de
linfocitos e eliminagao de complexos imunes. No entanto, além do grande niimero de
novos Joci que foram identificados como contribuintes para a patogénese do lipus
eritematoso sistémico, eles coletivamente nao explicam todo o risco contribuido por

fatores hereditarios (Goulielmos et al., 2018).

Anélises genéticas e transcricionais de todo o genoma revelaram papéis potenciais para
muitos fatores diferentes. Essa compreensdo da doenca comega a dar frutos para o
desenvolvimento da terapéutica para o lipus eritematoso sistémico. A desregulagdo das
citocinas provavelmente desempenha um papel na perda da tolerancia imunologica que
levaaos danos resultantes da doenga. O excesso de expressdo genética em resposta ao
interferon alfa foi identificado como uma marca registada de muitos casos de lupus. IL-

10 e IL-21 sdo citocinas que apresentam expressdo aumentada e que regulam o
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desenvolvimento e a tolerancia dos linfocitos. Outra citocina, a IL-17, ¢ desregulada no
lapus eritematoso sistémico, aumentando a patogénese da doenga. Essas e outras citocinas
pré-inflamatorias provavelmente ndo apenas contribuiram para a perda de tolerancia e os
sintomas associados ao lipus eritematoso sistémico, mas também aceleram a
aterosclerose em pacientes com lupus. Outras citocinas, como a IL-2, sdo subexpressas
no lupus eritematoso sistémico, com efeitos prejudiciais na tolerancia imunologica e no
desenvolvimento de células T reguladoras (Goulielmos et al., 2018; Gualtierotti et al.,

2018; Novo et al., 1999).

Os anticorpos citoplasmaticos anti-neutrofilos sdo um tipo de autoanticorpo dirigido
contra as enzimas localizadas nos granulos primarios dos leucdcitos polimorfonucleares
e nos lisossomas dos monocitos. Eles foram descritos pela primeira vez em 1982 em
pacientes com glomerulonefrite necrotizante (Gualtierotti et al., 2018; Novo et al., 1999;
Schnabel et al., 1995). Desde entdo, os anticorpos citoplasmaticos anti-neutréfilos foram
detetados em uma ampla gama de condigdes inflamatoérias, infeciosas e neoplasicas, e sdo
atualmente usados como um marcador sensivel e especifico para a granulomatose de
Wegener, poliarterite microscopica e a forma idiopatica de glomerulonefrite necrosante
auto-imune (Novo et al., 1999; Schnabel et al., 1995). A formacdo de bolsas,
sangramento, perda Ossea e mobilidade dentaria sdo caracteristicas clinicas usuais
frequentemente associadas a condicdes sistémicas em que o comprometimento de
neutrofilos esta geralmente presente; por exemplo, esclerodermia, sindrome de Papillon-
Lefévre, sindrome de Down e diabetes mellitus. Uma relagdo pode ser encontrada entre
anticorpos citoplasmaticos anti-neutréfilos e doenga periodontal (Gualtierotti et al., 2018;

Novo et al., 1999).

Assim, a estreita associagdo entre anticorpos citoplasmaticos anti-neutrofilos e doenga
periodontal, permite especular sobre a possibilidade de utilizagdo de anticorpos
citoplasmaticos anti-neutrofilos como indicadores de doenca periodontal no lapus

eritematoso sistémico (figura 1) (Novo et al., 1999).
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Figura 1:Esquema da patogénese do lupus eritematoso sistémico.( Kanehisa Laboratories, 1999 ).

A ligacao causal entre a doenga periodontal € o risco de lipus eritematoso sistémico ¢
limitada em termos de evidéncias, com apenas estudos observacionais disponiveis. Para
superar as limitagdes dos estudos observacionais, incluindo a falta de randomizacao,
podemos seguir uma abordagem de randomizagdo Mendeliana e rede de interagdao de
proteinas, usando dados resumidos de estudos de associagdo do genoma (GWAS) para

avaliacao de causalidade em vias de exposi¢ao-desfecho.
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2- OBJETIVOS

O objetivo deste trabalho foi avaliar através da randomizacdo mendeliana e rede de
interagdo proteica a associagdo, incluindo de causa-efeito, entre o lipus eritematoso

sistémico e a doenga periodontal.
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3- METODOLOGIA

3.1 Randomiza¢io mendeliana

A randomizac¢do mendeliana baseia-se na utilizagdo de variaveis instrumentais (VI) para
a realizacdo de inferéncias no campo da epidemiologia observacional, utilizando
variantes genéticas representadas por polimorfismo de nucledtido tnico (SNP) como
variaveis instrumentais (Bowden & Holmes, 2019; Burgess & Thompson, 2015;
Trajanoska & Rivadeneira, 2018).

Os estudos de randomizacdo mendeliana apresentam uma estrutura de delineamento
semelhante aos ensaios clinicos randomizados, uma vez que a variantes genéticas sao
segregadas de forma randomizada de acordo com a segunda lei de Mendel. Os grupos sao
definidos pela utilizagdo do alelo mais frequente ou do alelo variante do SNP, gerando
grupos que nao diferem entre si quanto aos fatores de confusdo. Dessa maneira ¢ possivel
eliminar fatores de confusdo, causalidade reversa e diversos vieses que, muitas vezes,
impossibilitam verificar se uma exposi¢ao de fato causa determinada doenca (Bowden &
Holmes, 2019; Burgess & Thompson, 2015; Goto et al., 2020; Trajanoska & Rivadeneira,
2018; VanderWeele et al., 2014).

A exposicao bioldgica pode ter sua relagdo causal com desfechos clinicos de interesse
avaliadas por meio da randomizacao mendeliana com a utilizagdo de variantes genéticas

como variaveis instrumentais (Bowden & Holmes, 2019; Goto et al., 2020).
3.2 Definicao das variaveis instrumentais

Com base no grafico aciclico definido na figura 2, foi identificado um conjunto de SNPs
que atendesse aos pré-requisitos para ser utilizado como variavel instrumental (estar
associada ao fator de risco e ndo estar associada a fatores de confusao nem estar ligada
diretamente ao desfecho a ndo ser através da variavel exposi¢do a ser utilizada nesse

trabalho (Bowden & Holmes, 2019; Davies et al., 2018).
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SNP (Polimorfismo de Nucledtido Unico)
LES (Lupus Eritematoso Sistémico)
DP (Doenga periodontal)

Figura 2: Grdfico aciclico definindo a relagdo entre a varidavel instrumental, fator de risco, desfecho e
fatores de confusao.

Para a execug¢do da randomizacdo mendeliana foi utilizada a aplicagio MRBase
(app.mrbase.org) (Hemani et al., 2018), com o lipus eritematoso sistémico como
exposi¢ao e a doenga periodontal como desfecho. As variantes genéticas instrumentais
foram selecionadas a partir do Catalogo do Instituto Nacional de Pesquisa do Genoma
Humano — Instituto Europeu de Bioinformatica de Estudos da Associagdo do Genoma
Humano (NGHRI- EBI - GWAS) (Buniello et al.,, 2019). Para a exposi¢ao foram
selecionados todos os SNPs associados a cada uma das buscas, que foi realizada por
fenotipo usando como termos de busca para lupus eritematoso sistémico (systemic lupus
erythematosus). Para o resultado foi pesquisado a doenga periodontal com o seguinte

termo de busca (periodontal disease).
3.3 Testes de forca do instrumento

O poder de um estudo de randomizagao mendeliana ¢ determinado pelo tamanho da
amostra e for¢a da associagdo entre o instrumento proposto e o fator de risco.
Instrumentos fracos que preveem mal o fator de risco podem causar pouco poder
estatistico para o teste de hipodteses, causando ampliagdo dos efeitos pleiotropicos

horizontais, diminuindo a precisdo (Davies et al., 2018).
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Para o teste da for¢a da varidvel instrumental foi usada a estatistica F, sendo considerada
a variavel como valida para valores maiores que 10. Exceder esse limiar indica que um
resultado baseado numa variavel instrumental valida ndo deve sofrer substancialmente de
viés fraco do instrumento, mas ndo garante poder estatistico suficiente para testar uma

hipotese especifica (Davies et al., 2018).
3.4 Analise dos dados

Para analisar o nexo de causalidade foi usado o método de regressdo por minimos
quadrados de dois estagios, este método permite estimar o efeito causal usando uma ou
mais variaveis instrumentais (VI). O primeiro estagio consiste na regressao da variavel
considerando as VI (SNPs) como exposi¢ao, € o segundo estagio, na regressao de doenga
periodontal nos valores preditos de lupus eritematoso sistémico, resultantes do primeiro
estagio. A estimativa de efeito causal € o coeficiente de regressao do segundo estagio e
pode ser interpretado como a mudanga no desfecho causada pela mudang¢a de uma

unidade na exposicao(Burgess & Thompson, 2015) .

Considerando que existem k variantes genéticas Gi, G, ..., Gk, um desfecho Y e uma
exposi¢ao X, assim para os individuos indexados por i = 1, 2, ..., N, o modelo de

regressao do primeiro estagio especifica que:

K
X;i =ay+ E _—
kzlakglk eXx;

As estimativas de X, = @, + ZIk{ L

apgy S0 entdo utilizadas no modelo de regressao

segunda etapa definido por:

Vi =Bo+ BiX; + €y;
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Os erros aleatorios &y, € &y, sdo independentes e tém distribui¢do normal se ambos os

modelos sdo estimados por minimos quadrados em duas etapas sucessivas. O efeito causal

que se deseja estimar é o coeficiente de regressao [5;. Os efeitos sdo considerados

significativos quando temos um pvalue <0.05 associado a f5;.

No anexo III temos os comandos R usados no MRBase (Hemani et al., 2018) para geracao

dos resultados da randomiza¢do mendeliana.
3.5 Rede de interacao de proteinas

Para melhor entendimento da contribui¢do genética como fator de risco para
desenvolvimento e evolucao de doencas podemos langar maos da analise da interacao de
proteinas derivado de dados obtidos de modelos celulares e bioquimicos, constituindo
assim as chamadas redes de interagdo proteinas-proteinas (PPI). As redes PPI podem ser
uma ferramenta com uma abordagem que permite rapidamente e com baixo custo
identificar potenciais interagdes entre genes envolvidos na doenca periodontal e lapus

eritematoso sistémico, e proteinas chave nestas interagoes.

Para anélise da rede de interacao de proteinas foram usados os genes associados aos SNPs
usados na randomiza¢ao mendeliana descritos nos anexos I e II, e também os genes
associados a doenca obtida do catdlogo Instituto Nacional de Pesquisa do Genoma
Humano — Instituto Europeu de Bioinformatica de Estudos da Associacdo do Genoma
Humano (NHGRI — GWAS) buscando por “periodontal disease”, descritos no anexo V
(Buniello et al., 2019).

A rede de Interagdo de proteinas foi renderizada por meio do banco de dados STRING
versao 11.5. Definimos o limite de confianga mais alto nesta analise de interagao (de 0,9).
Uma analise de sensibilidade com um corte de confianga de 0,7 foi conduzida, para
investigar se os resultados sdo dependentes da escolha do ponto de corte de confianca. Na
rede PPI resultante, as proteinas sdo apresentadas como nos que sdo conectados por linhas

cujas espessura representa esse nivel de confianca.

Para a andlise de rede de intera¢do de proteinas foi realizada uma primeira analise com
todos os genes descritos nos anexos I, I e V. O resultado obtido utilizando um limite de

confianca de 0,9 foram analisados e todas as proteinas de ambas as condigdes que
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apresentaram interacdo foram novamente inseridas na base de dados para gerar a analise

da rede de interacao de proteinas, com um limite de confianca de 0,9.
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4- RESULTADOS

4.1 Populagio do estudo

Para a realizagdo da randomizagdo mendeliana foram usados dados sumarizados obtidos
no MRC IEU Open GWAS (Elsworth et al., 2020). Na busca para o Lupus eritematoso
sistémico (exposicao) foram encontrados 198 SNPs originados de seis estudos descritos
na Tabela 1. Para o desfecho a busca por “periodontal disease’ resultou em dois datasets,
porém na andlise da randomizacdo mendeliana apenas os dados do dataset ebi-a-
GCST003484 surtiram resultados. Os dados desse dataset foram retirados do estudo de
(Offenbacher et al., 2016), envolveram uma populagao europeia, e estdao representados na

Tabela 1.

Na analise para a randomiza¢ao mendeliana apenas 24 dos 198 SNPs descritos para lipus

eritematoso sistémico, foram utilizados como variaveis instrumentais.

Esses SNPs estao listados na Tabela 2 e sdo descritos nos estudos de (Bentham et al.,
2015; Cervino et al., 2007; Langefeld et al., 2017; Julia et al., 2018; Wang et al., 2021).
Todos os estudos apresentaram dados para a populacao europeia, a exce¢ao do estudo de

(Wang et al., 2021) que apresentou dados para SNPs de ancestralidade chinesa.

A distribuicdo dos SNPs associados ao Lupus eritematoso sistémico foi avaliada no
conjunto de polimorfismos presente na referéncia ebi-a-GCST003484 (Elsworth et al.,

2020) do MRC IEU Open GWAS (Hom et al., 2008) (Tabela 2).

Os SNPs associado em cada um dos datasets encontram-se descritos nos anexos I e II

respectivamente.
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Tabela 1: Dataset usado como variavel de desfecho associado a doenga periodontal.

Dataset Autor (ANO) | Populagdo | Case | Controle | Tamanho | N° SNP | unidade
amostra
ebi-a- (Offenbacher | Europa - 975 2077804 | NA
GCST003484 | etal., 2016)
Tabela 2: Resultados da busca na base de dados GWAS por Lupus Eritematoso Sistémico.
N SNPs
Autor (ANO) ID estudo Populagao associados
(Julia et al., 2018) GCSTO005831 4,943 Casos de ancestralidade 5
europeia
8,483 Controles de ancestralidade
europeia
(Langefeld et al., | GCST007400 6,748 Casos de ancestralidade 71
2017) europeia
11,516 Controles de
ancestralidade europeia
(Wang et al., 2021) GCST90011866 | 4,222 Casos de ancestralidade 22
chinesa Han
8,431 Controles de ancestralidade
chinesa Han
(Bentham et al., 2015) | GCST003155 5,201 Casos de ancestralidade 53
europeia
9,066 Controles de ancestralidade
europeia
(Bentham et al., 2015) | GCST003156 5,201 Casos de ancestralidade 47
europeia
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9,066 Controles de ancestralidade
europeia

(Cervino et al., 2007) | GCST000112 165 Casos de ancestralidade 0
europeia

As estimativas de Randomiza¢do mendeliana estao descritas na Tabela 3. Usando 24
SNPs foi encontrado um efeito positivo fraco, porém sem significancia estatistica na
relacdo entre o lupus eritematoso sistémico e a doenga periodontal, MR Egger (B 0.271

SE=0.157 p= 0.098 (figura 3 ¢ 4).

Se os SNPs influenciam o resultado por meio de uma via diferente da exposicao, isso €
conhecido como pleiotropia horizontal e € uma violagdo da randomiza¢cdo mendeliana.
Ambos os Datasets ndao apresentaram valores estatisticamente significativos para
pleiotropia horizontal (ebi-a-GCST003156 p = 0.172), haja vista que a hipotese nula Hy, :
Bo = 0 (o intercepto € nulo) ndo foi rejeitada (p =0.172) (Tabela 4).

A heterogeneidade calculada usando o método MR Egger e Variancia inversa ponderada
revelou pequena heterogeneidade MR Egger (Q = 46.51 p= 0.493) Variancia inversa
ponderada (Q = 47.6 p=0.489) (Tabela 5 e figura 4 e 5).
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Figura 3: Resultados dos testes de randomizagdo mendeliana, apresentando efeito causal.
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Figura 5: Resultados dos testes de randomizag¢do mendeliana, na forma de regressao.
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Tabela 3: Estimativas da randomizag¢do mendeliana de cada método do efeito causal da
exposi¢do (lupus eritematoso sistémico) sobre o desfecho (doenga periodontal).

METODO N° SNP B Se pval

MR EGGER | 24 0.2713824  0.1572320  0.0983668
MEDIANA 24 0.1256467  0.1917806  0.2170222
PONDERADA

VARIANCIA | 24 0.0759006  0.0742134  0.3064338
INVERSA

PONDERADA

MODO 23 0.1621385  0.1240410  0.2040843
PONDERADO

B: Beta; Se: Desvio padrao; pval: valor do teste da hipotese nula

Tabela 4: Resultados do teste de heterogeneidade calculado usando o método MR
Egger e Variancia inversa ponderada para Lupus Eritematoso Sistémico versus
Doenga periodontal

Método Q Q df Q pval
MR Egger 11.8916 22 0.9595774

Variancia inversa ponderada  13.8804 23 0.9302451
Q: Teste de heterogeneidade
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Tabela 5: A intercetagdo da regressdao de Egger é uma estimativa da magnitude da
pleiotropia horizontal, entre os SNP associados ao Lupos eritematoso sistémico e
doenga periodontal.

Interceptacgdo de regressdo de Egger

0.017

Erro padrio
0.011
p-value:

0.172

pval: valor do teste da hipotese nula

4.2 Analise de interacido proteina-proteina

Na analise preliminar da rede de interagdao de proteinas foram usados as proteinas
relacionadas com a Lupus eritematoso sitemico ¢ com a doenga periodontal usando a
ferramenta online STRING, foram encontrados 29 nos com 30 relacionamentos PPI
(Tabela 6). Na figura 6 temos o resultado da analise preliminar e na figura 7 temos o

resultado da analise da rede de interagdo proteica.

As propriedades da rede foram analisadas, indicando que a rede de interagdao proteina-
proteina teve mais interagdes entre si do que o que seria esperado para um conjunto
aleatorio de proteinas de tamanho semelhante. Tal enriquecimento indica que as proteinas
sd0, pelo menos parcialmente, biologicamente associadas (valor p = 4.85x 107%). De um
numero esperado de 6 arestas, foi lancado um numero final de 30 arestas (grau médio do
nd = 2.07; coeficiente de agrupamento local médio = 0.691). A sensibilidade da analise
com um corte de confianga de 0.7 revelou que os resultados ndo dependem da escolha do

corte de confianga, uma vez que surgiu a mesma rede.
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Tabela 6: Resultados da pontuagdo entre o lupos eritematoso sistémico com as proteinas

relacionadas a doenga periodontal identificadas na interagdo da rede.

Proteinas para Lipus eritematoso Proteinas para doenca periodontal Resultado

sistémico

PLAUR PLG 0.999
PSMB6 PSMAS 0.999
ATXN2 RBFOX1 0.993
PLAUR IGF2R 0.983
UBE2L3 SMURF2 0.957
EVI5 BIRCS 0.953
IL10 LBP 0.944
ITGAM PLG 0.938
GRB2 FCERIG 0.932
MECP2 RBFOX1 0.925
FCGR2A FCERIG 0918
GRB2 ANGPT1 0.915
CSK ACTN2 0914
CSK ACTNI1 0.913
NCOA2 ABCAI 0.909
PLD2 ANGPT1 0.900
PLD2 FCERI1G 0.900
CTLA4 ITGAS 0.900
SPRED2 PSMAS 0.900
PSMB6 RUNX2 0.900
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Figura 6: A andlise da ferramenta de pesquisa para recuperagdo de genes / proteinas em intera¢do
(STRING) revela redes de interagdo de proteinas entre o lupus eritematoso sistémico e as proteinas da
doenca periodontal. Implementamos o maior corte de confianga de 0,9 nesta rede. Na rede de associagdo
de proteinas resultante, as proteinas sdo apresentadas como nos que sdo conectados por linhas cuja
espessura representa o nivel de confianga (0,9).
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Figura 7: Rede de interagdo de proteinas mostrando as interagdes encontradas entre as proteinas do lipus
eritematoso sistémico e da doenga periodontal.
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5- DISCUSSAO

5.1 Correlacao entre doenca periodontal e lipus eritematoso sistémico

Neste estudo bioinformatico, analisamos a relagdo entre lapus eritematoso sistémico e
doenca periodontal através de randomiza¢ao mendeliana e previmos uma rede potencial
PPI entre Lupus eritematoso sistémico e doenga periodontal da base de dados de estudos
de associa¢do de todo o genoma humano, usando uma abordagem de bioinformatica.
Embora essas redes de interagdo proteina-proteina necessitem de uma validagao
experimental adicional, eles revelam novas pistas para estudos posteriores € permitem

propor vias adicionais de interacdo entre essas duas condigdes.

Os SNPs usados nessa randomizacdo mendeliana respeitaram o principio da pleiotropia
horizontal (p = 0.172), um dos principios fundamentais para se proceder com
randomizacao mendeliana (Bowden & Holmes, 2019; Burgess & Thompson, 2015; Goto

et al., 2020; Trajanoska & Rivadeneira, 2018; VanderWeele et al., 2014).

Os dados de randomizagdo mendeliana nao demonstraram relacdo estatisticamente
significativa entre doenga periodontal e lupus eritematoso sistemico, MR Egger (p=
0.098), Mediana ponderada (p= 0.217), Variancia inversa ponderada (p= 0.306) ¢ modo
ponderado (p= 0.204), com a heterogeneidade baixa (MR Egger Q = 46,51 p= 0.493).

5.2 Interacao proteica entre doenca periodontal e lapus eritematoso sistémico

Na rede de interagdao proteica foi identificado uma interagdo entre RUNX2 fator de
transcricdo envolvido na diferenciacdo osteoblastica e morfogénese esquelética.
Essencial para a maturacao de osteoblastos e ossificacdo intramembranosa e endocondral,
com PSMB6 Subunidade beta do proteossoma tipo 6; Componente do complexo
proteossoma do nticleo 20S envolvido na degradagao proteolitica da maioria das proteinas
intracelulares. Este complexo desempenha varios papéis essenciais dentro da célula,
associando-se a diferentes particulas regulatorias. Associado a duas particulas
reguladoras 19S, forma o proteassoma 26S e, portanto, participa da degradagdo

dependente de ATP de proteinas ubiquitinadas. O proteossoma 26S desempenha um papel
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fundamental na manutencdo da homeostase das proteinas, removendo proteinas mal
dobradas ou danificadas que podem prejudicar as func¢des celulares (O’hurley et al.,

2010).

As proteinas IGF2R e PLG apresentaram interagdo com PLAUR, enquanto ANGPT1 teve
interacdo com GRB2 e PLD2.

A interacdo entre as proteinas PLAUR (um receptor de superficie do ativador de
plasminogénio da uroquinase; que atua como um receptor para o ativador do
plasminogénio uroquinase e desempenha um papel na localizagdo e promog¢do da
formacao de plasmina) e as proteinas plasminogenio (Roldan et al., 1990a) e IGF2R
(Receptor de manose-6-fosfato independente de catido) (Morgan et al., 1987; Roldan et
al., 1990b) mostra que essa via pode ser uma via comum entre o lipus eritematoso
sistémico e a doenca periodontal, ambas as interacdes (PLAUR X PLG e PLAUR X
IGF2R) apresentaram pontuacdo alta na analise da rede de intera¢do, 0.999 e 0.983

respetivamente.

A proteina ANGPTI1, presente na doenga periodontal, desempenha um papel importante
na regulacdo da angiogénese, sobrevivéncia das células endoteliais, proliferagado,
migragdo, adesdo e disseminacao celular, reorganizagao do citoesqueleto de actina, mas
também manutengdo da quiescéncia vascular (Davis et al., 1996), essa proteina tem uma
importante relagao com as proteinas GRB2 (proteinas que ligadas ao receptor do fator de
crescimento, fornecem uma ligacao critica entre os receptores do fator de crescimento da
superficie celular e a via de sinalizagdo Ras) (Lowenstein et al.,, 1992) e PLD2 uma
proteina associada a regulacdo do cito esqueleto, ambas as proteinas presentes no lupos
eritematoso sistémico (Steed et al., 1998). Isso sugere que pode existir uma relacao entre
a doenga periodontal e o lupus eritematoso sistémico e que essa também pode ser uma

via a ser explorada como alvo para potenciais farmacos ou terapias.
5.3 Limitacoes e perspetivas futuras

Existem algumas limitagdes potenciais a serem mencionadas. Em primeiro lugar, o
numero de genes representados em GWAS ¢ sempre dependente do nimero disponivel
de estudos GWAS, na ocorréncia de aumento nos conjuntos de dados GWAS acabara por

revelar novos caminhos de interagdo e desconsiderar os anteriores. A pesquisa de GWAS
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revolucionou o campo da genética das doengas complexas e foi bem-sucedida na

identificacdo de novas associacdes.
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CONCLUSAO

6- CONCLUSAO

A randomizagdo mendeliana demonstrou que pode existir uma associagdo fraca entre o
lapus eritematoso sistémico ¢ a doenga periodontal, contudo, de momento sem suporte
estatistico. E desejavel que se facam mais estudos para se poder obter resultados mais

robustos relativos a uma associac¢ao entre essas condigoes.

A analise da rede de interagdo demostrou haver proteinas de ambas as condigdes que
interagem, interagdo essa superior ao que seria esperado. Essas proteinas devem ser alvo
de mais estudos a fim de ser possivel avaliar melhor a relagdo entre a doenca periodontal

e o lupus eritematoso sistémico.
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8- ANEXOS

Anexo [: SNPs associados a doenga periodontal, usados na randomiza¢do mendeliana, bem como os genes mapeados usados na analise de
interag@o de proteinas.

SNP p-value OR CI Gene mapeado Caracteristica ID estudo
1 rs1156327-? 3x1071° - [1-1.9] LINC02858 periodontal measurement | 26962152
2 rs3811273-? 2x10° - [0.83-1.61] TRAV36DV7 periodontal measurement | 26962152
TRAV37
3 rs17184007-? 7x10° - [0.9-1.8] GGTA2P periodontal measurement | 26962152
RAB11AP2
4 rs1633266-? 3x10% - [0.6-1.26] IF116 periodontal measurement | 26962152
5 rs17718700-? 5x10% - [0.79-1.65] RBMS3 periodontal measurement | 26962152
6 rs9557237-? 1x10°% - [0.86-1.8] TMISF2 periodontal measurement | 26962152
7 rs4074082-? 2x10°® - [0.35-0.75] CIQTNF7-AS1 | periodontal measurement | 26962152
8 rs9772881-? 3x10° - [0.3-0.62] MIR1302-7 periodontal measurement | 26962152
9 rs10232172-? 2x10°® - [0.29-0.61] NXPHI1 periodontal measurement | 26962152
10 rs7135417-? 1x10° - [0.3-0.58] LINC02411 periodontal measurement | 26962152
11 rs904310-? 4x10% - [0.25-0.53] SNRPN periodontal measurement | 26962152
12 rs6488099-? 1x10% - [0.19-0.39] PKP2 periodontal measurement | 26962152

Anexo II: SNPs associados ao Lipus eritematoso sistémico usados na randomizagdo mendeliana, bem como os genes
mapeados usados na andlise de interacdo de proteinas.

SNP p-value OR CI Gene Caracteristica ID estudo
mapeado
1 rs1780813-? 4x10* 1.81 | [1.27- SMYD3 systemic lupus | GCSTO005
8181 | 3.23] erythematosus 831
8
2 rs55849330-A 5x10® 1.16 |[1.11- ST8SIA4 systemic lupus | GCSTO005
1.21] erythematosus 831
3 rs150518861-A 4x10* 1.66 | [1.49- EIF4H, systemic lupus | GCST005
1.84] LIMK1 erythematosus 831
4 rs114038709-T 4x10* 1.16 |[1.11- ACO003070.2, | systemic lupus | GCSTO005
1.22] ARHGAP27 | erythematosus 831
5 1s36023980-C 5x 107 1.18 | [1.13- ACO011933.4 | systemic lupus | GCSTO005
1.24] GRB2 erythematosus 831
6 rs1131265-? 1x107° 1.23 | [1.15- TIMMDC1 systemic lupus | GCST007
4567 | 1.32] erythematosus 400
9
7 rs115268109-? 2x 107 1.31 | [1.18- - systemic lupus | GCST007
1.45] erythematosus 400
8 rs1170436-? 9x 107 1.17 | [1.10- ZFP90 systemic lupus | GCST007
1.25] erythematosus 400
9 rs10819689-? 9x 107 1.14 | [1.09- AL359710.1 | systemic lupus | GCST007
9425 | 1.20] STX17-AS1 | erythematosus 400
3
10 rs10905718-? 4x10° 1.12 | [1.07- RBM17, systemic lupus | GCST007
1.17] RPL32P23 erythematosus 400
11 rs11578098-? 5x 107 1.13 | [1.08- EVI5 systemic lupus | GCST007
1.19] erythematosus 400
12 rs11590283-? 1x107 1.16 | [1.10- PUSL1 systemic lupus | GCST007
2790 | 1.22] erythematosus 400



https://www.ebi.ac.uk/gwas/variants/rs1156327
https://www.ebi.ac.uk/gwas/genes/LINC02858
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs3811273
https://www.ebi.ac.uk/gwas/genes/TRAV37
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs17184007
https://www.ebi.ac.uk/gwas/genes/GGTA2P
https://www.ebi.ac.uk/gwas/genes/RAB11AP2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs1633266
https://www.ebi.ac.uk/gwas/genes/IFI16
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs17718700
https://www.ebi.ac.uk/gwas/genes/RBMS3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs9557237
https://www.ebi.ac.uk/gwas/genes/TM9SF2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs4074082
https://www.ebi.ac.uk/gwas/genes/C1QTNF7-AS1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs9772881
https://www.ebi.ac.uk/gwas/genes/MIR1302-7
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs10232172
https://www.ebi.ac.uk/gwas/genes/NXPH1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs7135417
https://www.ebi.ac.uk/gwas/genes/LINC02411
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs904310
https://www.ebi.ac.uk/gwas/genes/SNRPN
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs6488099
https://www.ebi.ac.uk/gwas/genes/PKP2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0007780
https://www.ebi.ac.uk/gwas/publications/26962152
https://www.ebi.ac.uk/gwas/variants/rs1780813
https://www.ebi.ac.uk/gwas/genes/SMYD3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/variants/rs55849330
https://www.ebi.ac.uk/gwas/genes/ST8SIA4
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/variants/rs150518861
https://www.ebi.ac.uk/gwas/genes/EIF4H
https://www.ebi.ac.uk/gwas/genes/LIMK1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/variants/rs114038709
https://www.ebi.ac.uk/gwas/genes/AC003070.2
https://www.ebi.ac.uk/gwas/genes/ARHGAP27
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/variants/rs36023980
https://www.ebi.ac.uk/gwas/genes/AC011933.4
https://www.ebi.ac.uk/gwas/genes/GRB2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/studies/GCST005831
https://www.ebi.ac.uk/gwas/variants/rs1131265
https://www.ebi.ac.uk/gwas/genes/TIMMDC1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs115268109
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs1170436
https://www.ebi.ac.uk/gwas/genes/ZFP90
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs10819689
https://www.ebi.ac.uk/gwas/genes/AL359710.1
https://www.ebi.ac.uk/gwas/genes/STX17-AS1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs10905718
https://www.ebi.ac.uk/gwas/genes/RBM17
https://www.ebi.ac.uk/gwas/genes/RPL32P23
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs11578098
https://www.ebi.ac.uk/gwas/genes/EVI5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs11590283
https://www.ebi.ac.uk/gwas/genes/PUSL1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400

13 rs11681718-? 1x107 1.13 | [1.09- AC007278.2, | systemic lupus | GCST007
6363 | 1.20] IL18RAP erythematosus 400
6
14 rs11887156-? 5x107 1.19 | [1.11- MGATS systemic lupus | GCST007
0476 | 1.28] erythematosus 400
2
15 rs12156002-? 3x107 1.14 | [1.09- PVTI1 systemic lupus | GCST007
9425 | 1.22] erythematosus 400
3
16 rs1966115-? 1x107 1.14 | [1.09- AC068700.2 | systemic lupus | GCST007
1.20] erythematosus 400
17 rs2196171-? 5x 107 1.12 | [1.08- PLCL1 systemic lupus | GCST007
3595 | 1.18] erythematosus 400
5
18 rs223883-? 2x 107 1.15 | [1.09- AC108081.1, | systemic lupus | GCSTO007
1.21] CCL22 erythematosus 400
19 rs2327832-? 2x 107" 1.22 | [1.15- BTF3L4P3, | systemic lupus | GCST007
1.28] AL356234.2 | erythematosus 400
20 152980512-? 4x1071 1.15 | [1.10- PRAGI, systemic lupus | GCST007
1.20] FAMS86B3P | erythematosus 400
21 1s35789010-? 5x 10" 1.46 | [1.35- CARMIL1 systemic lupus | GCST007
1.59] erythematosus 400
22 rs36014129-? 1x10% 1.5 [1.39- H2AC3P, systemic lupus | GCST007
1.62] H2BP5 erythematosus 400
23 rs41264285-? 8x 107 1.14 | [1.08- ADAMIS5 systemic lupus | GCSTO007
1.20] erythematosus 400
24 1s4690229-? 2x10* 1.13 | [1.09- DGKQ systemic lupus | GCSTO007
1.19] erythematosus 400
25 1s62149377-? 9x 10 1.14 | [1.09- PAPOLG systemic lupus | GCSTO007
1.19] erythematosus 400
26 1s71567468-? 9x 107 1.29 | [1.17- UHRF1BP1 | systemic lupus | GCSTO007
1.43] erythematosus 400
27 rs77000060-? 2x 10 1.89 | [1.69- LINC02528 | systemic lupus | GCSTO007
2.11] AL591468.1 | erythematosus 400
28 1s7720046-? 3x 107 1.12 | [1.08- LINCO01845, | systemic lupus | GCSTO007
3595 | 1.18] AC008691.1 | erythematosus 400
5
29 rs930297-? 1x 107 1.20 | [1.12- RNU6-938P, | systemic lupus | GCSTO007
4819 | 1.30] MIR3678 erythematosus 400
3
30 rs12971295-? 7x 107 1.13 | [1.08- SSBP4, systemic lupus | GCSTO007
6363 | 1.19] LRRC25 erythematosus 400
6
31 1s2299864-? 6x 107" 1.24 | [1.17- ATGS systemic lupus | GCST007
1.30] erythematosus 400
32 rs12706861-? 4x 107" 1.76 | [1.65- TNPO3 systemic lupus | GCSTO007
1.87] erythematosus 400
33 1s7582694-? 4x10% 1.56 | [1.48- STAT4 systemic lupus | GCST007
1.64] erythematosus 400
34 rs131658-? 1x 107 1.25 | [1.19- UBE2L3 systemic lupus | GCST007
1.32] erythematosus 400
35 1s3122605-? 1x 10" 1.23 | [1.16- IL19 systemic lupus | GCST007
1.30] erythematosus 400



https://www.ebi.ac.uk/gwas/variants/rs11681718
https://www.ebi.ac.uk/gwas/genes/AC007278.2
https://www.ebi.ac.uk/gwas/genes/IL18RAP
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs11887156
https://www.ebi.ac.uk/gwas/genes/MGAT5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs12156002
https://www.ebi.ac.uk/gwas/genes/PVT1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs1966115
https://www.ebi.ac.uk/gwas/genes/AC068700.2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs2196171
https://www.ebi.ac.uk/gwas/genes/PLCL1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs223883
https://www.ebi.ac.uk/gwas/genes/AC108081.1
https://www.ebi.ac.uk/gwas/genes/CCL22
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs2327832
https://www.ebi.ac.uk/gwas/genes/BTF3L4P3
https://www.ebi.ac.uk/gwas/genes/AL356234.2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs2980512
https://www.ebi.ac.uk/gwas/genes/PRAG1
https://www.ebi.ac.uk/gwas/genes/FAM86B3P
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs35789010
https://www.ebi.ac.uk/gwas/genes/CARMIL1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs36014129
https://www.ebi.ac.uk/gwas/genes/H2AC3P
https://www.ebi.ac.uk/gwas/genes/H2BP5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs41264285
https://www.ebi.ac.uk/gwas/genes/ADAM15
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs4690229
https://www.ebi.ac.uk/gwas/genes/DGKQ
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs62149377
https://www.ebi.ac.uk/gwas/genes/PAPOLG
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs71567468
https://www.ebi.ac.uk/gwas/genes/UHRF1BP1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs77000060
https://www.ebi.ac.uk/gwas/genes/LINC02528
https://www.ebi.ac.uk/gwas/genes/AL591468.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs7720046
https://www.ebi.ac.uk/gwas/genes/LINC01845
https://www.ebi.ac.uk/gwas/genes/AC008691.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs930297
https://www.ebi.ac.uk/gwas/genes/RNU6-938P
https://www.ebi.ac.uk/gwas/genes/MIR3678
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs12971295
https://www.ebi.ac.uk/gwas/genes/SSBP4
https://www.ebi.ac.uk/gwas/genes/LRRC25
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs2299864
https://www.ebi.ac.uk/gwas/genes/ATG5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs12706861
https://www.ebi.ac.uk/gwas/genes/TNPO3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs7582694
https://www.ebi.ac.uk/gwas/genes/STAT4
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs131658
https://www.ebi.ac.uk/gwas/genes/UBE2L3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/variants/rs3122605
https://www.ebi.ac.uk/gwas/genes/IL19
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST007400
https://www.ebi.ac.uk/gwas/studies/GCST007400

36 rs12129787-? 1x107 1.22 | [1.14- AL590385.2, | systemic lupus | GCST007
1.29] FCGR2A erythematosus 400
37 rs11059927-? 2x 108 1.21 | [1.13- SLC15A4 systemic lupus | GCST007
1.30] erythematosus 400
38 rs4610334-? 4x10° 1.19 | [1.10- SORCS2 systemic lupus | GCST007
1.28] erythematosus 400
39 1s2453042-? 7x10° 1.16 | [1.09- NOTCH2 systemic lupus | GCST007
1.24] erythematosus 400
40 rs4859711-? 3x10° 1.16 | [1.09- AC107072.2, | systemic lupus | GCST007
1.24] SHROOM3 | erythematosus 400
41 rs11227302-? 3x10° 1.15 | [1.08- OVOLI, systemic lupus | GCST007
1.21] AP5BI1 erythematosus 400
42 rs10889681-? 1x10° 1.15 | [1.09- IL12RB2 systemic lupus | GCSTO007
1.21] erythematosus 400
43 rs7819602-? 1x10° 1.15 | [1.10- ACO011008.2, | systemic lupus | GCST007
1.20] XKR6 erythematosus 400
44 rs9462027-? 2x 10" 1.15 | [1.09- UHRF1BP1 | systemic lupus | GCSTO007
1.20] erythematosus 400
45 rs10245867-? 4x10* 1.14 | [1.09- JAZF1 systemic lupus | GCSTO007
1.19] erythematosus 400
46 1s2548279-? 2x10° 1.12 | [1.07- ST8SIA4 systemic lupus | GCST007
1.17] erythematosus 400
47 rs1378942-? 5x 10° 1.11 | [1.06- CSK systemic lupus | GCST007
1.16] erythematosus 400
48 rs351758-? 4x10° 1.11 | [1.06- ELP3 systemic lupus | GCSTO007
1.16] erythematosus 400
49 rs2015407-? 6x10° 1.11 | [1.06- TRAF3 systemic lupus | GCST007
1.16] erythematosus 400
50 rs4930194-? 4x10° 1.11 | [1.06- AP006288.1, | systemic lupus | GCST007
1111 | 1.16] SLC22A11 erythematosus 400
2
51 1$2732549-? 1x10° 1.11 | [1.06- AL356215.1, | systemic lupus | GCST007
1111 | 1.16] PDHX erythematosus 400
2
52 rs6131014-? 1x107 1.13 | [1.09- CD40, systemic lupus | GCST007
6363 | 1.19] RPL13P2 erythematosus 400
6
53 rs10798176-? 2x10° 1.14 | [1.09- FASLG, systemic lupus | GCST007
9425 | 1.22] SLC25A38P | erythematosus 400
3 1
54 rs916287-? 6x10° 1.16 | [1.09- ETV7 systemic lupus | GCST007
2790 | 1.25] erythematosus 400
7
55 rs7486855-? 3x10° 1.16 | [1.09- IFNG-AS1 systemic lupus | GCST007
2790 | 1.23] erythematosus 400
7
56 rs2688608-? 7x10° 1.19 | [1.11-1.3] | PLAU, systemic lupus | GCST007
0476 CAMK2G erythematosus 400
2
57 r$9652601-? 6x 107" 1.19 | [1.14- CLEC16A systemic lupus | GCST007
0476 | 1.25] erythematosus 400
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https://www.ebi.ac.uk/gwas/studies/GCST007400
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https://www.ebi.ac.uk/gwas/studies/GCST007400

58 rs2431697-? 4x10™ 1.19 | [1.14- MIR3142HG | systemic lupus | GCST007
0476 | 1.23] erythematosus 400
2
59 rs2663054-? 1x10°% 1.20 | [1.14- AC060234.3, | systemic lupus | GCST007
4819 | 1.28] WDFY4 erythematosus 400
3
60 rs11117431-? 6x10™" 1.21 | [1.15- AC092723.4 | systemic lupus | GCST007
9512 | 1.28] erythematosus 400
2
61 1s112006329-? 1x 10" 1.23 | [1.18-1.3] | CDHR5 systemic lupus | GCST007
4567 erythematosus 400
9
62 154426778-? 1x10" 1.26 | [1.19- BANKI1 systemic lupus | GCST007
5822 | 1.35] erythematosus 400
8
63 1s34725611-? 5x10% 1.28 | [1.22- TYK2 systemic lupus | GCST007
2051 | 1.35] erythematosus 400
4
64 rs147622113-? 7x10° 1.36 | [1.19- ILF3 systemic lupus | GCST007
9863 | 1.56] erythematosus 400
65 B*57:01-? 4x10° 1.36 | [1.19- - systemic lupus | GCSTO007
9863 | 1.56] erythematosus 400
66 C*08:02-? 6x10° 1.35 | [1.19- - systemic lupus | GCST007
1351 | 1.56] erythematosus 400
3
67 DQB1*02:02-? 4x107 1.23 | [1.14- - systemic lupus | GCST007
4567 | 1.33] erythematosus 400
9
68 DQB1*06:03-? 5x 10° 1.28 | [1.15- - systemic lupus | GCST007
2051 | 1.43] erythematosus 400
4
69 B*27:05-? 3x10° 1.35 | [1.19- - systemic lupus | GCST007
1351 | 1.54] erythematosus 400
3
70 rs1143679-? 3x10% 1.72 | [1.61- ITGAM systemic lupus | GCST007
1.83] erythematosus 400
71 156679677-2 2x10% 1.41 |[1.32- PHTFI, systemic lupus | GCST007
1.51] RSBNI1 erythematosus 400
72 1s2736336-? 6x 107 1.34 | [1.28- AF131216.5, | systemic lupus | GCST007
1.41] BLK erythematosus 400
73 r$7249065-? 9x10° 1.3 [1.16- SBNO2 systemic lupus | GCST007
1.45] erythematosus 400
74 rs180977001-? 2x10® 1.27 | [1.17- PXK, systemic lupus | GCST007
1.39] AC098479.1 | erythematosus 400
75 rs12575600-? 6x 10" 1.24 | [1.16- ETS1, systemic lupus | GCST007
1.33] LINC02098 | erythematosus 400
76 C*05:01-? 9x 10” 1.26 | [1.16- - systemic lupus | GCST007
5822 | 1.37] erythematosus 400
8
77 rs12093154-A 4x10° 0.84 | [0.77- CIQTNF12 | systemic lupus | GCST900
4 0.92] erythematosus 11866
78 1s28411034-A 6x 10 0.85 | [0.79- MTF1 systemic lupus | GCST900
9 0.92] erythematosus 11866
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https://www.ebi.ac.uk/gwas/studies/GCST90011866

79 rs1016140-T 3x 107 0.87 | [0.83- CDS58, systemic lupus | GCST900
0.91] NAP1L4P1 erythematosus 11866
80 rs11264750-G 2x 10" 0.75 | [0.67- FCRLS systemic lupus | GCST900
1 0.83] erythematosus 11866
81 rs12132445-A 7x10% 1.17 | [1.11- BX284613.2 | systemic lupus | GCST900
1 1.23] erythematosus 11866
82 rs1547624-T 5x 10° 1.17 | [1.12- AL390957.1 | systemic lupus | GCST900
2 1.23] erythematosus 11866
83 rs2381401-T 1x107 1.17 | [1.12- ARHGAPI15 | systemic lupus | GCST900
9 1.24] erythematosus 11866
84 r$9630991-A 3x10° 0.85 | [0.78- AC108047.1 | systemic lupus | GCST900
0.92] erythematosus 11866
85 rs3087243-A 6x10° 0.87 | [0.82- CTLAA4, systemic lupus | GCST900
9 0.94] ICOS erythematosus 11866
86 rs438613-C 6x10% 1.12 | [1.08- LINCO01967 | systemic lupus | GCST900
5 1.17] erythematosus 11866
87 1$6927090-T 3x 107 1.23 | [1.17-1.3] | AL035696.1 | systemic lupus | GCST900
3 AL365272.1 | erythematosus 11866
88 rs9387400-A 3x10°® 0.74 | [0.64- DSE systemic lupus | GCST900
3 0.85] erythematosus 11866
89 rs13260060-A 2x10® 0.88 | [0.85- NCOA2 systemic lupus | GCST900
9 0.93] erythematosus 11866
90 1$2445610-G 5x 10° 0.88 | [0.84- CASCI19 systemic lupus | GCST900
6 0.93] PCATI1 erythematosus 11866
91 rs7815944-G 2x 107 0.86 | [0.81- LINC00824 | systemic lupus | GCST900
2 0.91] erythematosus 11866
92 rs4745876-A 1x10° 0.87 | [0.82- AC024598.1 | systemic lupus | GCST900
6 0.93] AC067752.1 | erythematosus 11866
93 rs10999979-A 1x107 1.16 |[1.11- CDH23 systemic lupus | GCST900
3 1.22] erythematosus 11866
94 rs7975703-T 1x10° 0.86 | [0.81- CABP1 systemic lupus | GCST900
9 0.93] erythematosus 11866
95 1$76725306-A 1x10° 1.15 | [1.09- AL135901.1 | systemic lupus | GCST900
1.21] RCBTBI1 erythematosus 11866
96 rs1885889-G 8x 107 0.87 | [0.82- TMISF2 systemic lupus | GCST900
0.92] AL136961.1 | erythematosus 11866
97 rs405858-T 2x10® 0.87 | [0.82- ANKRD27 systemic lupus | GCST900
2 0.92] erythematosus 11866
98 r$3760667-T 1x10° 0.86 | [0.8-0.92] | SLC6AI16 systemic lupus | GCST900
3 erythematosus 11866
99 rs1267499-A 8x 10* 1.15 | [1.09- AL138720.1 | systemic lupus | GCST003
1.20] erythematosus 155
100 rs7090925-A 9x 10°® 1.13 | [1.08- AC025946.1 | systemic lupus | GCST003
1.18] erythematosus 155
101 rs9398235-A 1x107 1.15 | [1.09- DDO systemic lupus | GCSTO003
1.21] erythematosus 155
102 rs1874791-A 3x107 1.14 | [1.09- IL12RB2 systemic lupus | GCST003
1.20] erythematosus 155
103 rs6914831-C 4x107 1.11 | [1.07- AHI1 systemic lupus | GCSTO003
1.16] erythematosus 155
104 rs912784-T 6x 107 1.29 | [1.17- LCP1 systemic lupus | GCST003
1.42] erythematosus 155
105 rs494003-T 2x10° 1.13 | [1.08- AP5BI1 systemic lupus | GCSTO003
1.19] erythematosus 155
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https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs912784
https://www.ebi.ac.uk/gwas/genes/LCP1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs494003
https://www.ebi.ac.uk/gwas/genes/AP5B1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155

106 rs11908000-T 2x10° 3.03 | [1.92— RN7SL547P | systemic lupus | GCST003
4.77] MIR8062 erythematosus 155

107 1$959260-A 3x10° 1.14 | [1.08- ACO011933.2 | systemic lupus | GCSTO003
1.20] ACO011933.4 | erythematosus 155

GRB2

108 rs2288012-A 4x10° 1.12 | [1.07- PRSS54 systemic lupus | GCSTO003
1.17] erythematosus 155

109 1$9402743-G 5x 10° 1.1 [1.06— LINC00271 | systemic lupus | GCSTO003
1.15] erythematosus 155

110 1s2476601-A 1x10% 1.43 | [1.34- AL137856.1 | systemic lupus | GCSTO003
1.53] PTPN22 erythematosus 155

111 rs1801274-C 1x10" 1.16 | [1.11- FCGR2A systemic lupus | GCSTO003
1.21] erythematosus 155

112 1s704840-G 3x10™" 1.22 | [1.17- AL645568.3 | systemic lupus | GCST003
1.27] TNFSF4 erythematosus 155

113 1rs17849501-T 3x10® 2.1 [1.95- NCF2 systemic lupus | GCST003
2.26] SMG7 erythematosus 155

114 rs3024505-T 5x10° 1.17 | [1.11- IL10 systemic lupus | GCST003
1.24] AL591846.1 | erythematosus 155

115 1$9782955-C 1x10° 1.16 | [1.11- LYST systemic lupus | GCST003
1.22] erythematosus 155

116 rs2111485-G 1x10™ 1.15 | [1.11- IFTIH1 systemic lupus | GCSTO003
1.20] FAP erythematosus 155

117 rs11889341-T 6x 10" 1.73 | (1.65- STAT4 systemic lupus | GCST003
1.81] erythematosus 155

118 r$3768792-C 1x10™" 1.24 | [1.17- IKZF2 systemic lupus | GCST003
1.31] AC093865.1 | erythematosus 155

119 r$9311676-C 3x10™ 1.17 | [1.13- AC116036.2 | systemic lupus | GCSTO003
1.22] PDHB erythematosus 155

120 r$564799-C 2x 107 1.14 | [1.09- IL12A-AS1 | systemic lupus | GCSTO003
1.18] erythematosus 155

121 1s10028805-G 4x 10" 1.2 | [1.15- BANK1 systemic lupus | GCST003
1.25] erythematosus 155

122 1s7726414-T 4x107" 145 | [1.32- AC008608.1 | systemic lupus | GCST003
1.58] TCF7 erythematosus 155

123 1s10036748-T 1x10% 1.38 | [1.32— TNIP1 systemic lupus | GCST003
1.45] erythematosus 155

124 rs2431697-T 8x 10 1.26 | [1.21- MIR3142HG | systemic lupus | GCST003
1.31] erythematosus 155

125 rs1270942-C 2x 10" 1228 | [2.15- AL645922.1 | systemic lupus | GCST003
2.42] CFB erythematosus 155

126 r$9462027-A 8x 107 1.14 | [1.09- UHRFI1BP1 | systemic lupus | GCST003
1.19] erythematosus 155

127 rs6568431-A 5x 10 1.21 | [1.15- ATGS systemic lupus | GCSTO003
1.27] erythematosus 155

128 r$6932056-C 2x 10 1.83 | [1.65— LINCO02528 | systemic lupus | GCST003
2.02] AL591468.1 | erythematosus 155

129 rs849142-A 9x 10 1.14 | [1.10- JAZF1 systemic lupus | GCSTO003
1.19] erythematosus 155

130 rs4917014-T 6x 10" 1.18 | [1.13- AC020743.2 | systemic lupus | GCSTO003
1.24] AC020743.3 | erythematosus 155

131 rs10488631-C 9x 1010 1.92 | [1.81- AC025594.2 | systemic lupus | GCST003
2.03] TNPO3 erythematosus 155
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https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs3768792
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https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs7726414
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https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
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https://www.ebi.ac.uk/gwas/variants/rs9462027
https://www.ebi.ac.uk/gwas/genes/UHRF1BP1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs6568431
https://www.ebi.ac.uk/gwas/genes/ATG5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs6932056
https://www.ebi.ac.uk/gwas/genes/LINC02528
https://www.ebi.ac.uk/gwas/genes/AL591468.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs849142
https://www.ebi.ac.uk/gwas/genes/JAZF1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs4917014
https://www.ebi.ac.uk/gwas/genes/AC020743.3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/variants/rs10488631
https://www.ebi.ac.uk/gwas/genes/AC025594.2
https://www.ebi.ac.uk/gwas/genes/TNPO3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003155
https://www.ebi.ac.uk/gwas/studies/GCST003155

132 rs2736340-T 6x10% 1.29 | [1.22- AF131216.5 | systemic lupus | GCST003
1.37] BLK erythematosus 155

133 rs2663052-C 5x 107 1.16 | [1.10- WDFY4 systemic lupus | GCST003
1.22] erythematosus 155

134 rs4948496-C 1x10™" 1.14 | [1.10- ARIDSB systemic lupus | GCST003
1.19] erythematosus 155

135 1s12802200-C 9x 107" 1.23 | [1.15- MIR210HG | systemic lupus | GCST003
1.31] erythematosus 155

136 rs2732549-T 1x10% 1.24 | [1.19- AL356215.1 | systemic lupus | GCST003
1.29] PDHX erythematosus 155

137 rs3794060-C 1x10% 1.23 | [1.18- NADSYNI1 systemic lupus | GCST003
1.29] erythematosus 155

138 rs7941765-C 1x107" 1.14 | [1.10- AP001122.1 | systemic lupus | GCST003
1.19] erythematosus 155

139 rs10774625-A 4x10”° 1.13 | [1.08- ATXN2 systemic lupus | GCSTO003
1.18] erythematosus 155

140 rs1059312-C 1x10" 1.17 | [1.12— SLC15A4 systemic lupus | GCST003
1.21] erythematosus 155

141 rs4902562-A 6x 107 1.14 | [1.09- RADS51B systemic lupus | GCSTO003
1.19] erythematosus 155

142 s2289583-A 6x10" 1.19 | [1.14- SCAMP5 systemic lupus | GCST003
1.24] erythematosus 155

143 159652601-G 7x 10" 1.21 | [1.15- CLECI6A systemic lupus | GCST003
1.26] erythematosus 155

144 1s34572943-A 3x107° 1.71 | [1.61- ITGAM systemic lupus | GCST003
1.81] erythematosus 155

145 rs11644034-G 1x 107" 1.25 | [1.19- AC092723.5 | systemic lupus | GCSTO003
1.32] erythematosus 155

146 1s2286672-T 3x 107 1.25 | [1.16— PLD2 systemic lupus | GCSTO003
1.35] erythematosus 155

147 rs2941509-A 8x 107 1.35 | [1.22- IKZF3 systemic lupus | GCST003
1.49] erythematosus 155

148 rs2304256-C 4x 107" 1.24 | [1.17- TYK2 systemic lupus | GCST003
1.31] erythematosus 155

149 rs7444-C 2x 107 1.27 | [1.21- UBE2L3 systemic lupus | GCSTO003
1.33] erythematosus 155

150 rs887369-C 5x 101 1.15 | [1.10- CXorf21 systemic lupus | GCST003
1.21] erythematosus 155

151 rs1734787-C 2x 107" 1.31 | [1.22- MECP2 systemic lupus | GCST003
1.40] erythematosus 155

152 rs4660116-C 2x 107 1.17 | [NR] LYST systemic lupus | GCST003
erythematosus 156

153 rs10995092-T 2x 107 1.22 | [NR] RTKN2 systemic lupus | GCST003
erythematosus 156

154 rs11185603-C 4x107 1.15 | [NR] AC020743.2 | systemic lupus | GCST003
AC020743.3 | erythematosus 156

155 rs11889341-T 2x 107 1.68 | [NR] STAT4 systemic lupus | GCST003
erythematosus 156

156 rs820077-G 1x10°® 1.19 | [NR] ANKSI1A systemic lupus | GCST003
erythematosus 156

157 1s7941765-C 2x10* 1.16 | [NR] AP001122.1 | systemic lupus | GCST003
erythematosus 156

158 1s7200786-A 2x10* 1.15 | [NR] CLEC16A systemic lupus | GCSTO003
erythematosus 156
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https://www.ebi.ac.uk/gwas/variants/rs9652601
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https://www.ebi.ac.uk/gwas/studies/GCST003156

159 rs12531540-C 3x10°® 1.15 | [NR] JAZF1 systemic lupus | GCST003
erythematosus 156

160 rs1990760-T 4x 10" 1.15 | [NR] IFIH1 systemic lupus | GCST003
erythematosus 156

161 rs3024493-A 6x10® 1.2 [NR] IL10 systemic lupus | GCSTO003
erythematosus 156

162 rs2532871-C 7x10* 1.32 | [NR] CXorf21 systemic lupus | GCST003
NROBI1 erythematosus 156

163 rs10516487-G 8x 10* 1.16 | [NR] BANKI1 systemic lupus | GCST003
erythematosus 156

164 rs143123127-A 6x 107 1.51 | [NR] IKZF3 systemic lupus | GCSTO003
erythematosus 156

165 rs11059919-G 8x 107 1.16 | [NR] SLC15A4 systemic lupus | GCST003
erythematosus 156

166 rs114090659-C 6x 107 1.99 | [NR] NAPGP2 systemic lupus | GCST003
MUC21 erythematosus 156

167 rs114092478-T 3x10% 2 [NR] MTCO3P1 systemic lupus | GCST003
AL662789.1 | erythematosus 156

168 rs268134-G 1x107" 1.21 | [NR] SPRED2 systemic lupus | GCSTO003
erythematosus 156

169 rs10048743-G 2x 1071 1.25 | [NR] IKZF2 systemic lupus | GCST003
erythematosus 156

170 1s597808-A 6x10" 1.18 | [NR] ATXN2 systemic lupus | GCST003
erythematosus 156

171 1s2289583-A 6x 10" 1.18 | [NR] SCAMP5 systemic lupus | GCST003
erythematosus 156

172 1s4388254-T 7x 107" 1.4 | [NR] TCF7 systemic lupus | GCST003
AC008608.1 | erythematosus 156

173 rs1150757-A 6x 10" 2.33 | [NR] TNXB systemic lupus | GCST003
erythematosus 156

174 1s77583790-A 6x 10" 2.15 | [NR] IL12A-AS1 | systemic lupus | GCST003
erythematosus 156

175 1s6671847-A 1x10" 1.2 | [NR] FCGR2A systemic lupus | GCST003
erythematosus 156

176 1$74290525-G 1x 10" 2.06 | [NR] SLC44A4 systemic lupus | GCSTO003
erythematosus 156

177 rs10753074-T 6x 10" 1.21 | [NR] AL645568.2 | systemic lupus | GCST003
AL645568.1 | erythematosus 156

178 rs7097397-G 9x 10" 1.2 [NR] WDFY4 systemic lupus | GCST003
erythematosus 156

179 rs11085727-C 1x10™" 1.24 | [NR] TYK2 systemic lupus | GCST003
erythematosus 156

180 rs387619-C 3x 107" 1.21 | [NR] PDHX systemic lupus | GCST003
AL356215.1 | erythematosus 156

181 rs3747093-A 3x 10" 1.26 | [NR] CCDCl116 systemic lupus | GCST003
YDJC erythematosus 156

182 rs58688157-A 5x 107" 1.24 | [NR] CDHRS5 systemic lupus | GCST003
erythematosus 156

183 r$9273076-T 8x 10" 1.3 [NR] HLA-DQAI1 | systemic lupus | GCST003
erythematosus 156

184 1s6568431-A 5x10™ 1.2 [NR] ATGS5 systemic lupus | GCST003
erythematosus 156

185 r$6679677-A 1x107" 1.39 | [NR] PHTF1 systemic lupus | GCST003
RSBNI1 erythematosus 156



https://www.ebi.ac.uk/gwas/variants/rs12531540
https://www.ebi.ac.uk/gwas/genes/JAZF1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs1990760
https://www.ebi.ac.uk/gwas/genes/IFIH1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs3024493
https://www.ebi.ac.uk/gwas/genes/IL10
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs2532871
https://www.ebi.ac.uk/gwas/genes/CXorf21
https://www.ebi.ac.uk/gwas/genes/NR0B1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs10516487
https://www.ebi.ac.uk/gwas/genes/BANK1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs143123127
https://www.ebi.ac.uk/gwas/genes/IKZF3
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs11059919
https://www.ebi.ac.uk/gwas/genes/SLC15A4
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs114090659
https://www.ebi.ac.uk/gwas/genes/NAPGP2
https://www.ebi.ac.uk/gwas/genes/MUC21
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs114092478
https://www.ebi.ac.uk/gwas/genes/MTCO3P1
https://www.ebi.ac.uk/gwas/genes/AL662789.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs268134
https://www.ebi.ac.uk/gwas/genes/SPRED2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs10048743
https://www.ebi.ac.uk/gwas/genes/IKZF2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs597808
https://www.ebi.ac.uk/gwas/genes/ATXN2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs2289583
https://www.ebi.ac.uk/gwas/genes/SCAMP5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs4388254
https://www.ebi.ac.uk/gwas/genes/TCF7
https://www.ebi.ac.uk/gwas/genes/AC008608.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs1150757
https://www.ebi.ac.uk/gwas/genes/TNXB
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs77583790
https://www.ebi.ac.uk/gwas/genes/IL12A-AS1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs6671847
https://www.ebi.ac.uk/gwas/genes/FCGR2A
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs74290525
https://www.ebi.ac.uk/gwas/genes/SLC44A4
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs10753074
https://www.ebi.ac.uk/gwas/genes/AL645568.2
https://www.ebi.ac.uk/gwas/genes/AL645568.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs7097397
https://www.ebi.ac.uk/gwas/genes/WDFY4
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs11085727
https://www.ebi.ac.uk/gwas/genes/TYK2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs387619
https://www.ebi.ac.uk/gwas/genes/PDHX
https://www.ebi.ac.uk/gwas/genes/AL356215.1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs3747093
https://www.ebi.ac.uk/gwas/genes/CCDC116
https://www.ebi.ac.uk/gwas/genes/YDJC
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs58688157
https://www.ebi.ac.uk/gwas/genes/CDHR5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs9273076
https://www.ebi.ac.uk/gwas/genes/HLA-DQA1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs6568431
https://www.ebi.ac.uk/gwas/genes/ATG5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs6679677
https://www.ebi.ac.uk/gwas/genes/PHTF1
https://www.ebi.ac.uk/gwas/genes/RSBN1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156

186 rs6736175-C 9x 10" 1.24 | [NR] STAT4 systemic lupus | GCST003
erythematosus 156

187 rs13332649-A 2x 10" 1.34 | [NR] AC092723.5 | systemic lupus | GCST003
erythematosus 156

188 1s2431098-G 4x107 1.25 | [NR] MIR3142HG | systemic lupus | GCST003
erythematosus 156

189 rs58721818-T 3x10™" 1.82 | [NR] AL591468.1 | systemic lupus | GCST003
LINC02528 | erythematosus 156

190 rs10912578-A 4x107" 1.27 | [NR] TNFSF4 systemic lupus | GCST003
AL645568.3 | erythematosus 156

191 1s2736332-C 2x 107 1.31 | [NR] AF131216.5 | systemic lupus | GCST003
BLK erythematosus 156

192 rs6889239-C 4x10* 1.33 | [NR] TNIP1 systemic lupus | GCSTO003
erythematosus 156

193 rs3757387-C 1x10* 1.45 | [NR] AC025594.1 | systemic lupus | GCSTO003
IRF5 erythematosus 156

194 1s35472514-G 4x 10 1.7 [NR] ITGAM systemic lupus | GCST003
erythematosus 156

195 1rs17849501-T 2x 10 2.01 | [NR] NCF2 systemic lupus | GCST003
SMG7 erythematosus 156

196 rs4902562-A 2x10° 1.13 | [NR] RAD51B systemic lupus | GCSTO003
erythematosus 156

197 rs79404002-A 3x10° 1.29 | [NR] PSMB6 systemic lupus | GCSTO003
GLTPD2 erythematosus 156

198 1s35000415-T 1x10% 1.83 | [NR] IRFS systemic lupus | GCST003
erythematosus 156

Anexo III: Comandos R executados no RMBase para execu¢ao da randomizagdo

mendeliana.

library (TwoSampleMR)

ao <- available outcomes ()
library (MRInstruments)
data (gwas_catalog)

gwas catalog subset <- subset(gwas catalog, Phenotype %in% c('Systemic lupus e
rythematosus', 'Interferon alpha levels in systemic lupus erythematosus', 'Sys
temic seropositive rheumatic diseases (Systemic sclerosis or systemic lupus er
ythematosus or rheumatoid arthritis or idiopathic inflammatory myopathies)', '
Lupus nephritis in systemic lupus erythematosus', 'Childhood onset systemic lu
pus erythematosus')& SNP %in% c('rsl10028805', 'rsl10032909', 'rsl10036748', 'rsl
0057690', 'rsl10245867', 'rsl10254284', 'rs1039917', 'rsl0466455', 'rsl10488631',
'rs1049564"', 'rsl10516487', 'rsl1059312', 'rsl0742326', 'rsl0762171', 'rsl077462
5', 'rsl0819689', 'rsl0857635', 'rsl0857712', 'rs10889681', 'rsl0905718', 'rsl
0911363', 'rsl10911628', 'rs10946940', 'rsl0954214', 'rs11013210', 'rsl1059927'
, 'rsll1066301', 'rsl11073328', 'rs11117431', 'rs11154801', 'rs112006329', 'rsll
2047269"', 'rsll1227302', 'rsl11231824', 'rsll27745', 'rs1128334', 'rsll1l2846137',
'rs1131265', 'rsl1143679', 'rsl150754', 'rsl1150755', 'rsl11574637', 'rsl1578098'
, 'rsl11590283', 'rs11644034', 'rsl11655550', 'rsl1167796', 'rsl11681718', 'rsllé69
7848', 'rsl1170426', 'rsl1170436', 'rsl11724582', 'rsl11755393', 'rsl117846724', 'r
s11788118', 'rsl11845506', 'rs11860650', 'rs11887156', 'rs11889341', 'rs1190800
0', 'rsll94', 'rs11951576', 'rsl2129787', 'rsl2156002', 'rs12444486', 'rsl2531
711', 'rsl2537284', 'rsl12539741', 'rs12574073', 'rsl1l2575600', 'rsl12620999', 'r



https://www.ebi.ac.uk/gwas/variants/rs6736175
https://www.ebi.ac.uk/gwas/genes/STAT4
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs13332649
https://www.ebi.ac.uk/gwas/genes/AC092723.5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
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https://www.ebi.ac.uk/gwas/studies/GCST003156
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https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs10912578
https://www.ebi.ac.uk/gwas/genes/TNFSF4
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https://www.ebi.ac.uk/gwas/variants/rs2736332
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https://www.ebi.ac.uk/gwas/genes/BLK
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https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs6889239
https://www.ebi.ac.uk/gwas/genes/TNIP1
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
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https://www.ebi.ac.uk/gwas/variants/rs17849501
https://www.ebi.ac.uk/gwas/genes/NCF2
https://www.ebi.ac.uk/gwas/genes/SMG7
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https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs79404002
https://www.ebi.ac.uk/gwas/genes/PSMB6
https://www.ebi.ac.uk/gwas/genes/GLTPD2
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/variants/rs35000415
https://www.ebi.ac.uk/gwas/genes/IRF5
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/efotraits/EFO_0002690
https://www.ebi.ac.uk/gwas/studies/GCST003156
https://www.ebi.ac.uk/gwas/studies/GCST003156

s12629106', 'rsl2636784', 'rsl2664535', 'rsl267499', 'rsl2706861', 'rsl270942'
, 'rsl2736195', 'rsl12802200', 'rsl12928725', 'rsl2971295', 'rsl2992463', 'rsl29
93006', 'rs13101828', 'rsl31654', 'rsl31658', 'rs13238352', 'rsl13277113', 'rsl
3306575"', 'rsl13344313', 'rs13385731', 'rs13389408', 'rs1364989', 'rsl1378942',
'rs137956"', 'rsl1385374', 'rsl1429411', 'rsl432296', 'rsl437466', 'rsld7622113',
'rs150518861', 'rs1590381', 'rsl17005500', 'rsl17266594', 'rs17321999', 'rsl7347
87', 'rsl7484292', 'rsl1749792', 'rsl17552904', 'rsl7603856', 'rsl1l7630235', 'rsl
7807624', 'rs17849501', 'rsl17849502', 'rs17881940', 'rsl1801274', 'rs1804182°',
'rs180977001', 'rs181502228', 'rsl861525', 'rsl1874252', 'rsl1l874791', 'rs187818
6', 'rsl887428', 'rsl190029011', 'rs1913517', 'rsl193107685', 'rs1946007', 'rsl9
66115', 'rs2015407', 'rs2041670', 'rs2041862', 'rs2061831', 'rs2070197', 'rs21
11485', 'rs212407', 'rs2187668', 'rs2205960', 'rs2230926', 'rs223883', 'rs2238
89', 'rs2269368', 'rs2286672', 'rs2288012', 'rs2289583', 'rs229541', 'rs229755
0', 'rs2299864', 'rs2301271', 'rs2304256', 'rs2327832', 'rs2422345', 'rs243109
8', 'rs2431099', 'rs2431697', 'rs2453042', 'rs2476601', 'rs2478118', 'rs254827
9', 'rs2550333', 'rs2618444', 'rs2647012', 'rs2663052', 'rs2669010', 'rs273176
3", 'rs2732549', 'rs2736336', 'rs2736337', 'rs2736340', 'rs274068', 'rs2764208
', 'rs2786111', 'rs2797780', 'rs2928402', 'rs2941509', 'rs2953898', 'rs2955587
', 'rs2980512', 'rs2984920', 'rs3024493', 'rs3024505', 'rs3122605', 'rs3130320
', 'rs3131379', 'rs3135394', 'rs330048', 'rs332398', 'rs340630', 'rs34536443',
'rs34572943', 'rs34725611', 'rs34840245', 'rs34889541', 'rs35000415', 'rs35175
8', 'rs353592', 'rs35677470', 'rs35789010', 'rs36014129', 'rs36023980', 'rs373
3345', 'rs3750310', 'rs3757387', 'rs3768792', 'rs3794060', 'rs3828069', 'rs391
4167", 'rs3934007', 'rsd41264285', 'rs4252665', 'rs428073', 'rs4355385', 'rs438
2707", 'rs4544377', 'rsd4574684', 'rsd4610334', 'rs461193', 'rs4d4637409', 'rs4639
966', 'rs4641121', 'rs4675354', 'rsd684256', 'rsd690229', 'rsd4728142', 'rs4739
134", 'rsd4748857', 'rsd766921', 'rs4810485', 'rs4859711', 'rsd4901847', 'rs4d902
562", 'rs4917014', 'rs4921230', 'rs494003', 'rs4948496', 'rs4956211', 'rs49588
80', 'rs4963128', 'rs497273', 'rs5029937', 'rs5029939', 'rs503425', 'rs548234'
, 'rs55849330', 'rs558702', 'rs56154925', 'rs564799', 'rs564976', 'rs56886418'
, 'rs5754217', 'rs5754467', 'rs586995', 'rs58721818', 'rs597325', 'rs601162°',
'rs6049839', 'rs6084875', 'rs6131014', 'rs61732491', 'rs61839660', 'rs62149377
', 'rs6438700', 'rs643955', 'rs6445975', 'rs6486730', 'rs653178', 'rs6538678',
'rs6568431"', 'rs6590330', 'rs6601327', 'rs6662618', 'rs6677604', 'rs6679677"',
'rs6681482"', 'rs6688100', 'rs6738825', 'rs6762714', 'rs6869688', 'rs6886392',
'rs6914831"', 'rs6920220', 'rs6932056', 'rs6945305', 'rs6946131', 'rs702814',
rs7031325', 'rs704840', 'rs7090925', 'rs7097397', 'rs7098187', 'rs71567468', '
rs7186852', 'rs7197475', 'rs7249065', 'rs729302', 'rs7300146', 'rs73135369', '
rs7329174"', 'rs7333671', 'rs73366469', 'rs73846279', 'rs7411387', 'rs7444', 'r
s7460469', 'rs7486855', 'rs74936631', 'rs7568275', 'rs7574865', 'rs7579944', '
rs7582694', 'rs76246107', 'rs7683537', 'rs77000060', 'rs7708392', 'rs7726414',
'rs7812879', 'rs7819602', 'rs7834765', 'rs7892586', 'rs7927370', 'rs7941765"',
'rs8012283', 'rs8023715', 'rs8054198', 'rs8058578', 'rs8072449', 'rs8105429"',
'rs835573"', 'rs849142', 'rs887369', 'rs909788', 'rs911263', 'rs912784', 'rs9l6
287", 'rs918959', 'rs921916', 'rs9263871', 'rs9267972', 'rs9271366', 'rs927557
2', 'rs930297', 'rs931127', 'rs9311676', 'rs9373839', 'rs9394274', 'rs9398235'
, 'rs9402715', 'rs9402743', 'rs9462027', 'rs956237', 'rs959260', 'rs9652601°',
'rs9782955"', 'rs9852465', 'rs9888739', 'rs9889107', 'rs10041935"))

exposure dat <- format data(gwas catalog subset)

outcome dat <- extract outcome data (exposure dat$SNP, c('ebi-a-GCST003484"', 'bb
j-a-142"'), proxies = 1, rsqg = 0.8, align alleles = 1, palindromes = 1, maf thr
eshold = 0.47)

dat <- harmonise data(exposure dat, outcome dat, action = 3)

mr results <- mr (dat)



Anexo V, lista de Genes associados com a doenca periodontal

ERGIC1

ERC2

EIF3LP1, RPLOP6
DLG2

DKK1, RPL31P44
DEFA9P, DEFA10P
DEFA10P, DEFA9P
DEFA10P, DEFA9P
DAOA-AS1
CSNK1G2

CSMD1

CSMD1

CRYBB2P1
CRACR2A

CNTN2, NFASC
CELF2-DT, CUX2P1
CDKLI

CDH2

CDH13

CCDC13

CAMTAI1

CAMK4, RPS3AP21
C5AR1

BIRCS

ARHGAP18, LAMA2
ANTXRI1

ANGPT1

ADGREI

LINC02778

LINC02022

LINC01933

LINCO01854

LINCO01854

LINCO1811

LINCO01799, LINC01828

LINC01700, RPSAP64
LINC01278
LINC01262
LINC01239
LINC00907
LINC00907
LINC00208, GATA4
LINC00208, GATA4
LINC00208, GATA4
LBP

KDM4B

KDM4B

KCNQ5

KCNK1

KCNK1

KCNJ16

JDP2, LINC01220

ITGAS

IGLV4-60, ABHD17AP5

IGF2R

ICE2P2

ZNF579

ZFPM2

Y RNA, PRDX1P1
WDR?73, SCAND2P
WDR36, RPS3AP21
UTP14A, BCORL1
UHRF2

TTLL11, DAB2IP
TTC6

TIMP2, CEP295NL
THSD4

THSD4

THSD4

TGIF1

TENM2

TBC1D1

SUMF1

ST20, ST20-MTHFS
ST20-AS1, BCL2A1
SMURF2

SLC1A3

SIGLECS

SIGLECS

SHISA9

SCN2A

RYR3-DT

RUNX2

RPL23AP54


https://www.ebi.ac.uk/gwas/genes/ERGIC1
https://www.ebi.ac.uk/gwas/genes/LINC02778
https://www.ebi.ac.uk/gwas/genes/ZNF579
https://www.ebi.ac.uk/gwas/genes/ERC2
https://www.ebi.ac.uk/gwas/genes/LINC02022
https://www.ebi.ac.uk/gwas/genes/ZFPM2
https://www.ebi.ac.uk/gwas/genes/EIF3LP1
https://www.ebi.ac.uk/gwas/genes/RPL9P6
https://www.ebi.ac.uk/gwas/genes/LINC01933
https://www.ebi.ac.uk/gwas/genes/Y_RNA
https://www.ebi.ac.uk/gwas/genes/PRDX1P1
https://www.ebi.ac.uk/gwas/genes/DLG2
https://www.ebi.ac.uk/gwas/genes/LINC01854
https://www.ebi.ac.uk/gwas/genes/WDR73
https://www.ebi.ac.uk/gwas/genes/SCAND2P
https://www.ebi.ac.uk/gwas/genes/DKK1
https://www.ebi.ac.uk/gwas/genes/RPL31P44
https://www.ebi.ac.uk/gwas/genes/LINC01854
https://www.ebi.ac.uk/gwas/genes/WDR36
https://www.ebi.ac.uk/gwas/genes/RPS3AP21
https://www.ebi.ac.uk/gwas/genes/DEFA9P
https://www.ebi.ac.uk/gwas/genes/DEFA10P
https://www.ebi.ac.uk/gwas/genes/LINC01811
https://www.ebi.ac.uk/gwas/genes/UTP14A
https://www.ebi.ac.uk/gwas/genes/BCORL1
https://www.ebi.ac.uk/gwas/genes/DEFA10P
https://www.ebi.ac.uk/gwas/genes/DEFA9P
https://www.ebi.ac.uk/gwas/genes/LINC01799
https://www.ebi.ac.uk/gwas/genes/LINC01828
https://www.ebi.ac.uk/gwas/genes/UHRF2
https://www.ebi.ac.uk/gwas/genes/DEFA10P
https://www.ebi.ac.uk/gwas/genes/DEFA9P
https://www.ebi.ac.uk/gwas/genes/LINC01700
https://www.ebi.ac.uk/gwas/genes/RPSAP64
https://www.ebi.ac.uk/gwas/genes/TTLL11
https://www.ebi.ac.uk/gwas/genes/DAB2IP
https://www.ebi.ac.uk/gwas/genes/DAOA-AS1
https://www.ebi.ac.uk/gwas/genes/LINC01278
https://www.ebi.ac.uk/gwas/genes/TTC6
https://www.ebi.ac.uk/gwas/genes/CSNK1G2
https://www.ebi.ac.uk/gwas/genes/LINC01262
https://www.ebi.ac.uk/gwas/genes/TIMP2
https://www.ebi.ac.uk/gwas/genes/TIMP2
https://www.ebi.ac.uk/gwas/genes/CSMD1
https://www.ebi.ac.uk/gwas/genes/LINC01239
https://www.ebi.ac.uk/gwas/genes/THSD4
https://www.ebi.ac.uk/gwas/genes/CSMD1
https://www.ebi.ac.uk/gwas/genes/LINC00907
https://www.ebi.ac.uk/gwas/genes/THSD4
https://www.ebi.ac.uk/gwas/genes/CRYBB2P1
https://www.ebi.ac.uk/gwas/genes/LINC00907
https://www.ebi.ac.uk/gwas/genes/THSD4
https://www.ebi.ac.uk/gwas/genes/CRACR2A
https://www.ebi.ac.uk/gwas/genes/LINC00208
https://www.ebi.ac.uk/gwas/genes/GATA4
https://www.ebi.ac.uk/gwas/genes/TGIF1
https://www.ebi.ac.uk/gwas/genes/CNTN2
https://www.ebi.ac.uk/gwas/genes/CNTN2
https://www.ebi.ac.uk/gwas/genes/LINC00208
https://www.ebi.ac.uk/gwas/genes/GATA4
https://www.ebi.ac.uk/gwas/genes/TENM2
https://www.ebi.ac.uk/gwas/genes/CELF2-DT
https://www.ebi.ac.uk/gwas/genes/CUX2P1
https://www.ebi.ac.uk/gwas/genes/LINC00208
https://www.ebi.ac.uk/gwas/genes/GATA4
https://www.ebi.ac.uk/gwas/genes/TBC1D1
https://www.ebi.ac.uk/gwas/genes/CDKL1
https://www.ebi.ac.uk/gwas/genes/LBP
https://www.ebi.ac.uk/gwas/genes/SUMF1
https://www.ebi.ac.uk/gwas/genes/CDH2
https://www.ebi.ac.uk/gwas/genes/KDM4B
https://www.ebi.ac.uk/gwas/genes/ST20
https://www.ebi.ac.uk/gwas/genes/ST20-MTHFS
https://www.ebi.ac.uk/gwas/genes/CDH13
https://www.ebi.ac.uk/gwas/genes/KDM4B
https://www.ebi.ac.uk/gwas/genes/ST20-AS1
https://www.ebi.ac.uk/gwas/genes/BCL2A1
https://www.ebi.ac.uk/gwas/genes/CCDC13
https://www.ebi.ac.uk/gwas/genes/KCNQ5
https://www.ebi.ac.uk/gwas/genes/SMURF2
https://www.ebi.ac.uk/gwas/genes/CAMTA1
https://www.ebi.ac.uk/gwas/genes/KCNK1
https://www.ebi.ac.uk/gwas/genes/SLC1A3
https://www.ebi.ac.uk/gwas/genes/CAMK4
https://www.ebi.ac.uk/gwas/genes/RPS3AP21
https://www.ebi.ac.uk/gwas/genes/KCNK1
https://www.ebi.ac.uk/gwas/genes/SIGLEC5
https://www.ebi.ac.uk/gwas/genes/C5AR1
https://www.ebi.ac.uk/gwas/genes/KCNJ16
https://www.ebi.ac.uk/gwas/genes/SIGLEC5
https://www.ebi.ac.uk/gwas/genes/BIRC5
https://www.ebi.ac.uk/gwas/genes/JDP2
https://www.ebi.ac.uk/gwas/genes/JDP2
https://www.ebi.ac.uk/gwas/genes/SHISA9
https://www.ebi.ac.uk/gwas/genes/ARHGAP18
https://www.ebi.ac.uk/gwas/genes/LAMA2
https://www.ebi.ac.uk/gwas/genes/ITGA8
https://www.ebi.ac.uk/gwas/genes/SCN2A
https://www.ebi.ac.uk/gwas/genes/ANTXR1
https://www.ebi.ac.uk/gwas/genes/IGLV4-60
https://www.ebi.ac.uk/gwas/genes/ABHD17AP5
https://www.ebi.ac.uk/gwas/genes/RYR3-DT
https://www.ebi.ac.uk/gwas/genes/ANGPT1
https://www.ebi.ac.uk/gwas/genes/IGF2R
https://www.ebi.ac.uk/gwas/genes/RUNX2
https://www.ebi.ac.uk/gwas/genes/ADGRE1
https://www.ebi.ac.uk/gwas/genes/ICE2P2
https://www.ebi.ac.uk/gwas/genes/RPL23AP54

ACTN2

ACTNI1

ABLIM2

ABCAL

MYHI13

MIR8052

MIR8&052
MIR3622B

MFSD1

MCM3AP
MAPK6P2
LYPLA1P2, MIR297
LRP1B

LINC02870, LINC01165
EXTL2P1, LNPK
ETNK2

NKAIN2
NAMPTP1, Y_RNA
FAM126A

NLGNI1

NKAIN3

NKAIN2

FAM135B

FAM166C, OTOF

HUNK
HSPY90AB2P
HSP90AB2P
HS6ST2
HNRNPAIP58, NRSN1
HMX3, ACADSB
HMGBI1PS5
HLA-DOA
HAS2-AS1, LINC02855
GVINP1

GRKS

GRIK1

GRADEI1

GPR141, EPDRI1
GPNI1

GLT6D1

GDF15
FOXP4-AS1, NCR2
FIzZ1

FHOD3

FCER1G

FBX038
GORDURA3

FAMI180A

ROCKI1P1
ROBO2
RNU6-675P
RNA5SP228
RN7SL97P
RGMA
RBFOX1
RAPGEF3, ENDOU
PWRNI1, NPAP1
PWRNI1

PTPRT

PTEN, MED6P1
PSMAS8

PRB2

PLG

PLEC, EPPK1
PKN2-AS1
PARP15
OSTCP2
OSBPL10
NUDTS5

NPY

NPM1P2


https://www.ebi.ac.uk/gwas/genes/ACTN2
https://www.ebi.ac.uk/gwas/genes/HUNK
https://www.ebi.ac.uk/gwas/genes/ROCK1P1
https://www.ebi.ac.uk/gwas/genes/ACTN1
https://www.ebi.ac.uk/gwas/genes/HSP90AB2P
https://www.ebi.ac.uk/gwas/genes/ROBO2
https://www.ebi.ac.uk/gwas/genes/ABLIM2
https://www.ebi.ac.uk/gwas/genes/HSP90AB2P
https://www.ebi.ac.uk/gwas/genes/RNU6-675P
https://www.ebi.ac.uk/gwas/genes/ABCA1
https://www.ebi.ac.uk/gwas/genes/HS6ST2
https://www.ebi.ac.uk/gwas/genes/RNA5SP228
https://www.ebi.ac.uk/gwas/genes/MYH13
https://www.ebi.ac.uk/gwas/genes/HNRNPA1P58
https://www.ebi.ac.uk/gwas/genes/NRSN1
https://www.ebi.ac.uk/gwas/genes/RN7SL97P
https://www.ebi.ac.uk/gwas/genes/MIR8052
https://www.ebi.ac.uk/gwas/genes/HMX3
https://www.ebi.ac.uk/gwas/genes/ACADSB
https://www.ebi.ac.uk/gwas/genes/RGMA
https://www.ebi.ac.uk/gwas/genes/MIR8052
https://www.ebi.ac.uk/gwas/genes/HMGB1P5
https://www.ebi.ac.uk/gwas/genes/RBFOX1
https://www.ebi.ac.uk/gwas/genes/MIR3622B
https://www.ebi.ac.uk/gwas/genes/HLA-DOA
https://www.ebi.ac.uk/gwas/genes/RAPGEF3
https://www.ebi.ac.uk/gwas/genes/ENDOU
https://www.ebi.ac.uk/gwas/genes/MFSD1
https://www.ebi.ac.uk/gwas/genes/HAS2-AS1
https://www.ebi.ac.uk/gwas/genes/LINC02855
https://www.ebi.ac.uk/gwas/genes/PWRN1
https://www.ebi.ac.uk/gwas/genes/NPAP1
https://www.ebi.ac.uk/gwas/genes/MCM3AP
https://www.ebi.ac.uk/gwas/genes/GVINP1
https://www.ebi.ac.uk/gwas/genes/PWRN1
https://www.ebi.ac.uk/gwas/genes/MAPK6P2
https://www.ebi.ac.uk/gwas/genes/GRK5
https://www.ebi.ac.uk/gwas/genes/PTPRT
https://www.ebi.ac.uk/gwas/genes/LYPLA1P2
https://www.ebi.ac.uk/gwas/genes/LYPLA1P2
https://www.ebi.ac.uk/gwas/genes/GRIK1
https://www.ebi.ac.uk/gwas/genes/PTEN
https://www.ebi.ac.uk/gwas/genes/MED6P1
https://www.ebi.ac.uk/gwas/genes/LRP1B
https://www.ebi.ac.uk/gwas/genes/GRID1
https://www.ebi.ac.uk/gwas/genes/PSMA8
https://www.ebi.ac.uk/gwas/genes/LINC02870
https://www.ebi.ac.uk/gwas/genes/LINC01165
https://www.ebi.ac.uk/gwas/genes/GPR141
https://www.ebi.ac.uk/gwas/genes/EPDR1
https://www.ebi.ac.uk/gwas/genes/PRB2
https://www.ebi.ac.uk/gwas/genes/EXTL2P1
https://www.ebi.ac.uk/gwas/genes/LNPK
https://www.ebi.ac.uk/gwas/genes/GPN1
https://www.ebi.ac.uk/gwas/genes/PLG
https://www.ebi.ac.uk/gwas/genes/ETNK2
https://www.ebi.ac.uk/gwas/genes/GLT6D1
https://www.ebi.ac.uk/gwas/genes/PLEC
https://www.ebi.ac.uk/gwas/genes/EPPK1
https://www.ebi.ac.uk/gwas/genes/NKAIN2
https://www.ebi.ac.uk/gwas/genes/GDF15
https://www.ebi.ac.uk/gwas/genes/PKN2-AS1
https://www.ebi.ac.uk/gwas/genes/NAMPTP1
https://www.ebi.ac.uk/gwas/genes/Y_RNA
https://www.ebi.ac.uk/gwas/genes/FOXP4-AS1
https://www.ebi.ac.uk/gwas/genes/NCR2
https://www.ebi.ac.uk/gwas/genes/PARP15
https://www.ebi.ac.uk/gwas/genes/FAM126A
https://www.ebi.ac.uk/gwas/genes/FIZ1
https://www.ebi.ac.uk/gwas/genes/OSTCP2
https://www.ebi.ac.uk/gwas/genes/NLGN1
https://www.ebi.ac.uk/gwas/genes/FHOD3
https://www.ebi.ac.uk/gwas/genes/OSBPL10
https://www.ebi.ac.uk/gwas/genes/NKAIN3
https://www.ebi.ac.uk/gwas/genes/FCER1G
https://www.ebi.ac.uk/gwas/genes/NUDT5
https://www.ebi.ac.uk/gwas/genes/NKAIN2
https://www.ebi.ac.uk/gwas/genes/FBXO38
https://www.ebi.ac.uk/gwas/genes/NPY
https://www.ebi.ac.uk/gwas/genes/FAM135B
https://www.ebi.ac.uk/gwas/genes/FAT3
https://www.ebi.ac.uk/gwas/genes/NPM1P2
https://www.ebi.ac.uk/gwas/genes/FAM166C
https://www.ebi.ac.uk/gwas/genes/OTOF
https://www.ebi.ac.uk/gwas/genes/FAM180A
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