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Resumo

Na gestacdo, sob a perspectiva endocrinolégica, os disturbios da tireoide sdo os mais
comuns nesse periodo. Todavia, sao ignorados por causa da natureza ndo especifica dos
sintomas e do estado hipermetabdlico nesta fase. O hipotireoidismo, na sua forma clinica ou
subclinica, é definido semelhantemente como fora da gestacdo. O hormoénio tireoestimulante

(TSH) atua como um importante fator na avaliagdo do estado tireoide na gravidez.

Esta doenga tem uma prevaléncia importante na gravidez que varia de 1% a 1,5% e de
5% a 8%, respectivamente na sua forma clinica e subclinica. Os valores de referéncia do TSH para
gestantes sdo diferentes da populacdo ndo-gestante e variam trimestralmente. As intensas

alteragdes fisioldgicas da gravidez influenciam a interpretagdo da fungdo tireoidiana.

Este estudo tem como proposta avaliar o perfil de expressdo génica no sangue de
mulheres com hipotireoidismo gestacional e comparar com o de gestantes saudaveis, através
de RNAseq transcriptoma e definir biomarcadores para diagndstico desta doenca de maneira
mais precisa.

Foram avaliadas cinquenta gestantes, sendo selecionadas destas, quatro para o grupo
controle e quatro para o grupo de hipotireoideas para realizacdo da andlise.

Apds a andlise estatistica, foram encontrados 11531 transcritos, sendo que

encontramos perda de expressdao em 981 e ganho em 886.

Apds o agrupamento dos genes, podemos observar que o painel construido com genes
diferencialmente expressos, permite diferenciar o grupo controle do grupo com
hipotireoidismo, formando um painel de biomarcadores pela capacidade de diferenciar o
eutireoidismo do hipotireoidismo primario e subclinico na gestacdo e também correlaciona-los
com os niveis séricos de TSH na gestacao.

A préxima etapa deste trabalho serd a validacdo desses genes em um nimero maior de

gestantes eutireoidianas e hipotireoidianas primarias por técnica de PCR em Tempo Real.

Palavras chaves: Gestacao, hipotireoidismo, transcriptoma
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Abstract

During pregnancy, under the endocrinological perspective, thyroid disorders are the
most common in that period. However, they are ignored because of the non-specific nature of
the symptoms and hypermetabolic state at this stage. Hypothyroidism in its clinical or
subclinical, is similarly defined as outside of pregnancy. The thyroid stimulating hormone (TSH)
acts as an important factor in the assessment of thyroid status in pregnancy.

This disease has a prevalence important in pregnancy ranging from 1% to 1.5% and 5%
and 8%, respectively on their clinical and subclinical. TSH reference values for pregnant women
are different from the non-pregnant population and vary quarterly. The intense physiological
changes of pregnancy influence the interpretation of thyroid function.

This study aims to evaluate the profile of gene expression in the blood of women with
gestational hypothyroidism and compare with the healthy pregnant women, and through RNA-
Seq transcriptome define biomarkers for diagnosis of this disease more accurately.

Fifty patients were evaluated, and selected these four in the control group and four for
the hypothyroid group to perform the analysis.

After statistical analysis, 11531 transcripts were found, and found loss of expression in
981 and gain 886.

After the grouping of genes, we can see that the panel built with differentially expressed
genes, allows to differentiate the group control group with hypothyroidism, forming a panel of
biomarkers for the ability to differentiate euthyroid primary and subclinical hypothyroidism
during pregnancy and also correlate them with serum TSH levels during pregnancy.

The next step of this study will be the validation of these genes in a larger number of

primary euthyroid and hypothyroid pregnant women by PCR in Real Time.

Key-words: pregnancy, hypothyroid, transcriptome.
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Introducao

Os disturbios da tireoide sdo os mais comuns disturbios endocrinoldgicos encontrados
na gravidez. Apesar de serem comuns, sdo frequentemente ignorados na gestagdo por causa da
natureza nao especifica dos sintomas e do estado hipermetabdlico da gravidez (1). Existe um
amplo espectro de alteragdes relacionadas com a tireoide observadas durante a gestacao, sendo
o hipotireoidismo prévio a gesta¢do ou aquele que aparece durante a gestacdo parte destas
alteracgdes. O hipotireoidismo clinico (HC) e o hipotireoidismo subclinico (HSC) sdo definidos na
gestacdo de forma semelhante a definicdo dada fora do periodo gestacional. O HSC na gravidez,
por exemplo, é definido por concentracdes acima do limite superior do intervalo de referéncia
do método utilizado e concentragdes normais de levotiroxina (T4L). O hormdnio
tireoestimulante (TSH) desempenha, portanto, um papel central na avaliacdo do estado da

tireoide na gestacao (2).

A prevaléncia de hipotireoidismo observada na gestag¢do foi de 1% a 1,5% e a prevaléncia
de hipotireoidismo subclinico (HSC) foi de 5% a 8% (1, 3-10). No entanto, os estudos tém
demonstrado uma grande variabilidade com dados de um estudo Chinés de 4,0%, de um Belga

e 6,8% e de um realizado no Norte da Espanha chegando a 13,7% (3, 5, 6).

Algumas alteracdes importantes afetam a fisiologia tireoidiana durante a gestacdo.
Nesse periodo temos a produgdo da gonadotrofina coriénica (hCG) e o aumento das
concentragdes circulantes de estrégeno. A concentragdao elevada de estrégeno estimula o
aumento da globulina ligadora de tiroxina (TBG), o que aumenta as concentracGes totais de
hormonios tireoidianos. O hCG apresenta similaridade com o TSH, o que faz com que ele exerca
um papel semelhante ao do TSH no receptor, suprimindo sua concentracdo plasmatica em,
aproximadamente, 18% e aumentando a produgdo dos hormonios tireoidianos. Devido a agdo
do hCG, os valores de referéncia do TSH para gestantes sdo diferentes da populacdo nao-
gestante e variam trimestralmente (1, 3-5) (tabela 1). Também ha aumento da necessidade de
iodo durante a gestacdo para a sintese de hormonios tireoidianos(3,18). Assim sendo, as
intensas alteragoes fisioldgicas da gravidez afetam significativamente a interpretagdo da fungao

tireoidiana.
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Tabela I. Valores de referéncia trimestrais do TSH (mIU/L) em gestantes, segundo ATA,

ETA e SBEM .

1° Trimestre 2° Trimestre 3° Trimestre
American Thyroid Association (ATA) 0,1a2,5 0,2a3,0 0,3a3,0
European Thyroid Association (ETA) 0,1a2,5 0,3a3,0 0,3a3,5

Sociedade Brasileira de Endocrinologia e

Metabologia (SBEM) até 2,5 até 3,5 até 3,5

O funcionamento ideal da tireoide materna, durante a gravidez, é importante tanto para
a mde quanto para o feto. No primeiro trimestre, o feto é dependente dos hormdnios
tireoidianos da mae, que sdo necessarios para o seu crescimento e desenvolvimento adequados
(19). As principais complicagdes do hipotireoidismo na gestacdo sdo: a anemia, a pré-eclampsia,
a prematuridade, o baixo peso ao nascer (BPN), o sofrimento fetal em trabalho de parto, o ébito
fetal, o hipotireoidismo congénito e os déficits neurocognitivos em criangas. O hipotireoidismo
subclinico pode ser associado com parto prematuro e baixo indice de Apgar (2-4,20,21), falha
da fertilizacdo in vitro, subfertilidade, infertilidade, disfuncdo da tireoide no pds-parto,
depressdo (incluindo depressdo pds-parto), abortamento, diabetes gestacional, hipertensao,
pré-eclampsia, a conversdo para hipotireoidismo (22), bem como comprometimento da
capacidade cognitiva ou até mesmo cretinismo, em casos mais graves (1-4,12). O
comprometimento neuropsicolégico dos fetos, embora tenha sido constatado em diversos

estudos, ainda é inconsistente (7,23).

Ha evidéncias crescentes de que, ao usar o intervalo de referéncia ndo classico nas
gravidas, pode-se perder o diagndstico nessas mulheres que realmente tém uma ligeira elevacado
do TSH (2). De acordo com as diretrizes da Associagdo Americana de Tireoide (ATA), também
recomendasse que, para as mulheres sob terapia com levotiroxina, o TSH deve ser<2,5 mlU/L
no primeiro trimestre e <3,0 mlU/L no segundo e terceiro trimestre (16). No entanto, estudos
indianos (24,25) relataram intervalos de referéncia especificos maiores nas gestantes indianas,
porém os desfechos materno-fetais apresentaram resultados melhores, quando as gravidas com

TSH> 3 mIU/L foram tratadas com Levotiroxina (10, 13, 14, 26).

Acredita-se que o transportador para hormonios tireoidianos, MCT8, desempenhe um

papel importante no transporte especifico de triiodotiroxina (T3) para neurOnios, além da
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transferéncia transplacentaria de horménio tireoidiano da mae para o feto. Enquanto o gene
polipeptideo transportador de anions organicos 1cl1 (Oatplcl) é expresso principalmente na
barreira hematoencefalica e na barreira cerobroespinal podendo, também, ser essencial para o
transporte transplacentario de tetraiodotiroxina (T4) — importante para o desenvolvimento
incipiente do cérebro durante a embriogénese, no inicio da gestac¢ado (primeiro trimestre) (7,27).

O rastreamento da funcdo tireoidiana na populacdo geral é controverso. Na populacao
adulta, em geral, segundo a ATA deve ser feito o rastreamento das doencas tireoidianas
quinquenalmente em individuos acima de 35 anos. Ja para a American Association of Clinical
Endocrinologists (AACE), foca-se em pacientes de idade mais avangada, principalmente
mulheres. Para a American Academy of Family Physicians, é preconizado para individuos acima
de 60 anos. A American College of Phisycians recomenda para mulheres apds os 50 anos, com
achado incidental sugestivo de doenca tireoidiana sintomatica. O U.S. Preventive Services Task
Force ndo encontrou evidéncias suficientes para posicionar-se. O Royal College of Phisycians of
London n3o recomenda rastreamento para populacdo adulta saudavel (28).

O rastreamento universal da funcdo tireoidiana na gestacao é ainda mais controverso
na populacdo gestante (4,15,29). A Sociedade de Pratica Clinica de Endocrinologia (ESCP, 2007)
e a ATA (2011) recomendam o rastreamento somente para doengas da tireoide durante a
gravidez de alto risco (16). Contudo, de acordo com as diretrizes Endocrine Society, em 2012,
alguns membros defenderam a dosagem do TSH em todas as gestantes durante o primeiro
trimestre da gravidez (30).

No Brasil, segundo o Caderno de Atencdo ao Pré-natal de Baixo Risco do Ministério da
Saude (2012), se a gestacao for classificada como de baixo risco, realiza-se apenas palpacdo de
tireoide, sem dosagem sérica de TSH, T4 livre ou anticorpos (33). Ja nas gestac¢des de alto risco,
segundo o Manual Técnico de Gestacdo de Alto Risco do Ministério da Saude (2010), é
preconizada a dosagem sérica de TSH e, se alterado, realiza-se, posteriormente, a dosagem do
T4 livre (32).

A dosagem do T4 livre é complexa na gestagdo, pois oscila muito com as proteinas
séricas. Por exemplo, um imunoensaio direto pode apresentar valores menores em comparagao
com as faixas de referéncia estabelecidas para ndo-gestantes. Muitas pacientes apresentarao
valores abaixo do limite no terceiro trimestre. Ainda ndo ha um método especifico de realizacdo
desse exame, tampouco valores de referéncia trimestre especifico (33,34). Atualmente,
rastreamento com anti-TPO ou T4L ainda n3o é recomendado (18).

Nos Estados Unidos, segundo as diretrizes da ATA, ainda ndo ha evidéncias suficientes
para indicar, ou ndo, o rastreamento universal da func¢do tireoidiana em mulheres no primeiro

trimestre de gestacdo, sendo recomendado apenas um rastreamento baseado no risco,
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utilizando a histéria de antecedentes de disfuncdo tireoidiana, uso de levotiroxina ou drogas
antitireoidianas (metilmazol, propiltiouracil). O TSH é recomendado para todas as gestacOes
com alto risco de hipotireoidismo (16).

Na Europa, ndo é indicado rastreamento universal de hipotireoidismo para todas as
gestantes, embora haja autores que recomendem esse rastreamento devido aos varios
beneficios do tratamento com levotiroxina para a gestac¢do e o feto (17).

Os critérios para classificar se a gestante é de um grupo de alto risco para disfungao

tireoidiana, segundo a ATA e o Consenso da SBEM, s3o (16,18) (tabela 2):

Tabela Il. Critérios para classificacdo de gestantes de alto risco para disfungdo tireoidiana,

segundo ATA e SBEM.

FATORES DE RISCO
Histdria de disfuncdo tireoidiana ou tireoidite pds-parto prévia
Passado de irradiacdo cervical
Bdcio
Histdéria familiar de doencga tireoidiana
Anticorpos antitireoidianos positivos
Diabetes mellitus tipo 1 ou doenga autoimune
Histdéria de aborto ou parto prematuro
Sintomas e sinais de disfuncdo tireoidiana (anemia, hiponatremia, elevacao colesterol)
Tratamento com amiodarona, carbamazepina, carbonato de calcio, fenobarbital, iodo
Infertilidade
Obesidade

Depressao
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Aspectos Moleculares
O TSH é uma glicoproteina heterodimérica, com massa molecular de 28 kDa composta

por duas subunidades designadas alfa e beta, embora a subunidade alfa também é comum nos
hormoénios luteinizante (LH), hormoénio foliculo estimulante (FSH) e corionico humano
gonadotrofina (hCG), e sua sintese na hipdfise é estimulada pela acdo do TRH. No passado os
ensaios para determinacdao de TSH sérico se caracterizavam pela baixa sensibilidade e
especificidade, e sua principal desvantagem era a reatividade com outros hormoénios
glicoproteicos de estrutura semelhante ao TSH como o FSH, LH e hCG. Atualmente os métodos
aplicados na determinagao do TSH sdao muito mais sensiveis e especificos, devido a utilizagdo de
dois anticorpos monoclonais que identificam dois epitopos diferentes da molécula do TSH,
eliminando de vez a reatividade cruzada com outros hormonios (35). Alguns individuos podem
desenvolver anticorpos contra a molécula de TSH (36). Em pessoas saudaveis aproximadamente
20% da produgdo tireoidiana é composta de T3, sendo os 80% desse horménio ativo é realizado
de forma extra tireoidiana por acdo das enzimas desiodasesiodotironinas. Quando secretados

na corrente sanguinea o HT é ligado as proteinas plasmaticas tireoglobulina e albumina.

A principal fonte de T3 nos seres humanos corresponde cerca de 80% da conversdo
periférica e o restante (20% que ndo sofreram ac¢do das desiodases) é produzido diretamente
pela tireoide (37). A entrada celular do HT em muitos tecidos como o cérebro é dependente de
proteinas especificas de membrana como, por exemplo, o Monocarboxylate Transporter 8

(MCT8).

Outra acdo primordial na regulacdo do HT acontece pelas enzimas da familia
desiodasesiodotironina intracelulares (DIO) cuja funcdo é converter o pro horménio T4 na forma
ativa T3, que se classificam em desiodases tipo 1 (DIO1) do tecido hepatico e renal, desiodases
tipo 2 (DI02) que atuam na hipoéfise, hipotalamo, cérebro, tecido adiposo marrom, céclea, osso
e musculos esqueléticos desempenhando um papel central na regulagdo do feedback negativo
do eixo HHT. Nessa familia de enzimas também existem as desiodases tipo 3 (DIO3)
normalmente presentes no sistema nervoso central, placenta, pele e tecido fetal (38). Podemos
definir a DIO3 como principal inativador do HT. Atualmente, ha evidéncias convincentes de que
o controle do HT realizados pelas desiodases reflete significativamente na fisiologia dos
diferentes 6rgdos e tecidos, garantindo ou ndo os efeitos do horménio T3 de forma adequada

em todas as fases da vida (39,40).

Outra estrutura essencial para atuacao do HT sdao os transportadores de membrana. O

MCT8 é um transportador de membrana altamente especifico para os HT especialmente no
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cérebro. O MCT8 estd presente nos neurbnios e é importantissimo para capta¢do do T3
convertido a partir do T4. Os neur6nios sao os principais alvos dos HT no desenvolvimento do
cérebro, e mutacdes no gene MCT8 podem causar privacao do T3 nas células nervosas e assim
acarretar um desajuste psicomotor entre outros de origem neurolégica. Estudos clinicos
mostraram que mutacdao do gene MCT8 causou atraso da mielinizacdo neural em recém-

nascidos. O MCT8 é expresso em muitos tecidos, tais como figado, rim, coracao, cérebro, osso,

placenta, pulmdo e musculo esquelético (41,42). O MCT10 também é um transportador de
membrana, e tem a mesma estrutura que o MCTS, sua expressdo estd presente em diversos

tecidos especialmente intestino, figado, musculo esquelético, coracao e placenta.

Medicina personalizada
Desde os estudos iniciais do DNA (4cido desoxirribonucleico) em 1953, muitos conceitos

bioldgicos sobre o genoma como a transcricdo, tradugdo, cdédigo genético, modificaces
epigenéticas, foram estabelecidos e desenvolvidos através de varias técnicas experimentais da
pesquisa (43). O desenvolvimento de tecnologias para analise genética tais como
termocicladores, PCR-RT (reacdo da cadeia de polimerase em tempo real), sequenciadores de
ultima geracdo, genotipagens combinado com uma acelerada otimizacdo tecnoldgica
computacional na drea da bioinformatica, demonstraram-se serem importantes ferramentas na
pratica clinica médica. Esses estudos levaram as descobertas de novas variantes associadas a
mutacdes genéticas responsaveis por doencas raras entre outras. A caracterizacao genética do
individuo permite o estabelecimento de intervencbes personalizadas. Um exemplo atual é a
farmacogenética, exames especificos de interagdo genética e posteriores vias metabdlicas, com
a droga pesquisada. Drogas que para pessoas exercem um 6timo resultado, para outras nem
tanto, gracas a essas variabilidades genéticas (44). Para muitos pesquisadores, a pratica médica
denominada de medicina personalizada, através da analise génica de cada individuo vem sendo
considerada como uma revolugdo que poderia transformar os cuidados de saude das
popula¢des (45). Outra vertente, que atualmente vem sendo implantada nesse conceito de
medicina personalizada, é a medicina de precisdo, que € um modelo médico emergente e sugere
ser uma grande promessa na melhora, profilaxia, diagndstico e tratamento de muitas doengas.
A medicina de precisao integra uma grande analise de bases de dados, incluindo genealogias

familiares, histéria de doencas, sensibilidade de drogas e dados genémicos (46).

A abordagem diagndstica das doencas enddcrinas tem sido realizada tradicionalmente
por achados fisicos, exames laboratoriais ou exames de imagens. Com o avanco das técnicas da
biologia molecular, o papel do diagnéstico genético tem assumido maior importancia na

endocrinologia. Hoje, ao invés de se analisar todos os genes, analisam-se genes candidatos a
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determinada doenca, facilitando a interpretacdo de uma determinada via celular (47). Um
exemplo, ja amplamente aceito e introduzido na pratica médica, sdao os exames moleculares que
identificam mutacbes especificas para os canceres, como biomarcadores com valores
progndsticos e preditivos que melhoraram muito a individualizagdo das terapias (48). No
contexto da andlise molecular aos disturbios da tireoide, atualmente os esforcos vém sendo
empenhados na identificacdo e andlise dos polimorfismos interferentes na producdo das

desiodases (49).

A medicina personalizada de Ultima geragdo sugere a terapéutica por modulages de
RNA (acido ribonucleico). Varias moléculas de RNA podem inibir ou aumentar a expressdo de
qualguer mRNA (acido ribonucleico mensageiro), como caminho para manipular o destino de

células e tecidos doentes (50).

A identificacdo genémica de cada individuo é a base de um teste molecular, seja ele
realizado através do sequenciamento de Ultima geragdo (NGS). Em qualquer método o contexto
e algoritmos de bioinformatica serdo utilizados para transformar e analisar os dados brutos
gerados, a partir dos equipamentos em valores para que possam ser avaliados e interpretados

(51).

A medicina estd prestes a rever inteiramente a metodologia diagndstica com os testes

moleculares (47).

Diagndstico molecular
Os avangos na biologia molecular revelam que pelo menos 87,3% do genoma humano é

ativamente transcrito e que menos de 3% desse transcrito efetivamente codifica proteinas. Esta
conclusdo de certa forma é até inesperada e sugere que a maior parte do transcriptoma é

constituida por RNA ndo codificante (52).

Pelos estudos no ambito da biologia molecular foram revelados que a comunicagdo
intercelular ndo é realizada apenas pelas vias cldssicas, ja conhecidas como citocinas, fatores de
crescimento, neurotransmissores ou hormonios em geral, mas principalmente através da troca
de pequenas moléculas de RNA. Estas moléculas sdo organizadas em exossomos, que s3o
constituidos de proteinas, mMRNA e miRNA (micro 4cido ribonucleico), os quais podem ser
utilizados como estratégia diagndstica nao invasiva com potencial de avaliar o funcionamento

dos tecidos (53,54).
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Transcriptoma
O transcriptoma é o conjunto total de transcritos em uma célula, e sua expressao reflete

especificamente uma condicdo fisioldgica, facilitando a compreensdo dos constituintes
moleculares de uma célula e tecido, bem como, conseguimos por ele entender o
desenvolvimento de doengas. Os principais objetivos do transcriptoma sdo; catalogar todas as
sequéncias de transcritos, determinar as estruturas das transcricbes de genes, avaliar
modificagdes pds transcricionais e quantificar as alteracdes dos niveis de cada expressao de
transcritos sob diferentes condicdes (55). O transcriptoma engloba o sequenciamento de todos
os tipos de moléculas de RNA, exemplo; miRNA, mRNA, RNA codificantes e ndo codificantes.
Juntos na andlise eles refletem genes que estdao ativamente expressos em um tecido em

particular (56).

Em comparagdo com as técnicas de microarrays, o RNA-seq tem muitas vantagens, entre
elas, maior sensibilidade, o que faz com que necessitamos de uma pequena quantidade de RNAs,

baixa possibilidade de falsos positivos provenientes de hibridiza¢do cruzadas (57,58,59).

Justificativa

Neste estudo iremos avaliar o perfil de expressdo génica no sangue de gestantes

sauddveis e com hipotireoidismo. A partir deste perfil de expressdo, poderemos identificar
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biomarcadores, que poderdo ser Uteis para um diagndstico mais acurado do hipotireoidismo
durante a gestacao e avaliando melhor os riscos para o binbmio materno-fetal, deste modo,
estabelecendo estratégias futuras de intervencdes terapéuticas e até mesmo prevencao aos

eventos deletérios que essas afec¢des possam prejudicar mae e feto.

Objetivo

O objetivo deste estudo é avaliar o perfil de expressdao génica no sangue de mulheres
com hipotireoidismo primario gestacional, com valores de TSH inferiores a 10 mUI/L. e comparar

com o de gestantes saudaveis.
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Materiais e Métodos

Populagao
Foram avaliadas 50 gestantes acompanhadas no servico de pré-natal, pronto

atendimento obstétrico, enfermaria e ambulatério do Conjunto Hospitalar do Mandaqui (CHM)
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no ano de 2015, que concordaram com a participacdao no estudo e assinaram o Termo de
Consentimento Livre e Esclarecido (TCLE), aprovado em Comité de Etica em Pesquisa da
Universidade Nove de Julho e do CHM.

O desenho do estudo permitiu a inclusdo de pacientes gravidas em pré-natal de baixo e
alto risco.

Como critérios de inclusdo, nés adotamos os seguintes:

gestantes no primeiro, segundo ou terceiro trimestre de gestacdo; gestacdo Unica ou

multipla, com fetos vivos e gestantes acima de 18 anos.

Adotamos como critérios de exclusdo, os seguintes:

gestantes com comorbidades descompensadas, usuarias de drogas ilicitas ou licitas
que influenciassem a funcao da tireoide; gestante com idade abaixo de 18 anos; presenca
afeccGes obstétricas com comprometimento evidente de risco de sofrimento fetal ou ébito
fetal ou risco de eleva¢do de morbimortalidade materna ou complica¢des clinicas e/ou

obstétricas graves, que pudessem ocasionar a interrupcao eletiva da gestacao.

Selecionamos quatro gestantes que apresentaram uma gestagdo sem intercorréncias
clinicas ou alteracbes laboratoriais para compor o grupo controle e quatro gestantes com
hipotireoidismo durante a gestacdo, sendo considerados os valores de referéncia trimestre
especifico. As gestantes do grupo hipotireoidismo n3do deveriam apresentar valores de TSH

acima de 10 mUI/L.

Historia e Exame Fisico
Foram coletados dados referentes a histéria de doenca tireoidiana e aborto, exame fisico

clinico como idade, idade gestacional, dados antropométricos (peso e altura) e também foi

coletado o TSH para todas as gestantes em pré-natal.

Coleta e exames
O procedimento de coleta seguiu as recomendac¢des da Sociedade Brasileira de

Patologia Clinica e Medicina Laboratorial para coleta de sangue venoso, 2009, 22 Edi¢cdo. A

venopungdo foi realizada com escalpe de seguranca push button em agulha 25G (Calibre 5) e
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canhdo (tubo de vinil) de 7 polegadas de comprimento. Na perfeita puncdo venosa, a colheita
dos tubos seguia a seguinte ordem: 12 e 2 2 tubos para ativacao de codgulo e obtenc¢ado do soro
sanguineo, contendo ativador de codgulo e gel separador, colhidos 5mL de sangue; 32 tubo para
preservacdo das moléculas de RNA (PAXgene blood RNA), contendo 6,9mL de aditivo de

preservacdo de RNA, colhidos 2,5mL de sangue, em aspira¢do a vacuo.

O tubo para obtengdo do soro sanguineo foi submetido a centrifugagdo a 1500 RPM
(rotagbes por minuto) por 15 minutos, separado pelo gel a fase sélida (células e coagulo) da
liguida (soro) e armazenado em congelamento de -202C para posterior realizacdo das analises
bioquimicas: TSH, T4 Livre, dosagem plasmatica dos anticorpos anti-tiroglobulina (anti-TG),

dosagem plasmatica dos anticorpos anti-peroxidase (anti-TPQ), 25-OH vitamina D.

No tubo PAXgene blood RNA apds a aspiracao por vacuo de 2,5mL de sangue, realizava-
se a homogeneizacdo com o aditivo por inversdo em 1802 por 10 vezes e acondicionavamos por
24 horas em temperatura ambiente (152C a 252C), para que, segundo o fabricante, houvesse a
completa lise celular, otimizando assim o rendimento das moléculas de RNA ao final da extracao,
e apods esse periodo, foi armazenado em congelamento a -20°C, para realizacdo do

transcriptoma.

Extragdo do RNA total

O RNA total foi obtido a partir do sangue periférico e extraido pelo kit PAX gene blood

RNA kit (Qiagen, NL, DE) seguindo o protocolo do fabricante.

Analise bioquimica

As analises bioquimicas de TSH (valores de referéncia para individuos adultos com idade
superior @ 20 anos de 0,270 a 4,20 pUl/L e sensibilidade funcional de 0,005-100uUl/mL), T4 Livre
(valores de referéncia de 0,93 a 1,7 ng/dL), Anti TPO (valores de referéncia menores que 34
Ul/mL), Anti TG (valores de referéncia menores que 115 Ul/mL) foram executadas no

equipamento Elecsys 2010 (Roche Diagnostics,IN, USA).
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Execugao do transcriptoma
As bibliotecas do transcriptoma foram construidas pelo equipamento lon Proton System

(Thermo Fisher Scientific, MA, USA), através dos protocolos lon Ampli Seq Transcriptome Human
Gene Expression Kit. Todas as etapas: quantificagdo do RNA total, amplificacdo das sequéncias
alvos, preparo das sequéncias iniciadoras, ligacdo dos adaptadores (barcodes) aos amplicons,
purificacdo da biblioteca, quantificacdo da biblioteca (gPCR), realizacdo da PCR emulsdo,
enriquecimento das bibliotecas com as esferas magnéticas (beads), calibracdo do sequenciador

e preparo dos chips foram realizadas conforme instrucGes do fabricante.

Bioinformatica

Os dados gerados pelo lon Proton System sdo gravados em arquivos de extensdo bam
(Binary Alignment Map), e sdo armazenados por upload no servidor online do fabricante da
plataforma seqlienciadores de nova geracdo (NGS), em aproximadamente 6 horas para as 16
amostras corridas. Executamos o download dos dados e os arquivamos em plataformas locais

de facil acesso e em hard disks portateis.

Os dados foram analisados através do programa RStudio Versdo 0.99.491, com o pacote
adicional para analise de expressao diferencial génica EDGER (Robinson, MD, and Smyth, GK

(2008) disponibilizados pela Bioconductor Open Source Software for Bioinformatics(60).

As conversdes dos arquivos originalmente gerados na plataforma NGS tipo bam foram
realizadas em Linux distribuicdo Ubuntu, versdo 14.04 pelo software Samtools versao 1.2 pela

ferramenta terminal.

Todas as anotagdes dos dados gen6micos foram obtidas através do banco de dados

GenBankda National Center for Biotechnology Information (NCBI) disponivel no endereco:

http://www.ncbi.nlm.nih.gov/tools/gbench/, GEO (Gene Expression Omnibus) disponivel no

endereco: http://www.ncbi.nlm.nih.gov/unigene, OMIM Online Mendelian Inheritance in

Man, disponivel no enderego: http://www.omim.org/ .

Anotagdo funcional e agrupamento dos dados

Para a anotacdo funcional e agrupamento dos dados foram utilizados os programas:

Geneontology Panther Classification System (http://www.pantherdb.org/) (61,62) e o programa

DAVID (http://dvid.ncifcrf.gov/) (63,64).
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Resultados

Os dados clinicos e laboratoriais das oito pacientes selecionadas para a
confeccdo das bibliotecas estdao apresentados na tabela lll e IV, sendo que podemos observar
gue as idades variam de 21 a 36 anos no grupo de gestantes controle e de 22 a 38 anos no grupo
com hipotireoidismo. Nenhum outro parametro da histéria obstétrica apresentou diferenca

entre os grupos (Tabela Ill).

Os valores de TSH do grupo controle variaram de 0,37 até 1,69 mUI/L no grupo controle
e de 3,08 a 5,22 mUI/L no grupo com hipotireoidismo. Como esperado, nenhuma paciente do
grupo controle apresentou dosagens positivas de anticorpos, sendo que apenas uma das

gestantes do grupo hipotireoidismo apresentou anticorpos positivos (Tabela IV).

Os valores obtidos pelo indice de Zulewsky demonstram valores superiores para o grupo

com hipotireoidismo, enquanto os valores do grupo controle foram inferiores (Tabela V).

Na analise inicial das bibliotecas geradas para ambos os grupos, realizamos um grafico
de superficie multidimensional (MDS) para avaliar a homogeneidade da amostra (Figura 1).
Podemos perceber que através da andlise global dos genes realizadas através do grafico MDS,
ja é possivel a separacdo dos grupos. Devido a homogeneidade da amostra, seguimos com a
analise das bibliotecas através do EDGE R. Apds a andlise estatistica com o ajuste do valor de p,
finalizamos a analise com 11531 transcritos, sendo que encontramos perda de expressao em
981 e ganho em 886 transcritos (Figura Il).

Através do agrupamento dos genes, podemos observar que o painel construido com
genes diferencialmente expressos, permite diferenciar o grupo controle do grupo com
hipotireoidismo (Figura Ill). Na anotacdo funcional, observamos que a alteracdo da expressao
afeta os processos celulares (Figura IVA), afetando a capacidade de ligacdo (Figura IVB), através
de varias vias de sinalizacdo (Figura IVC) e afetando vdrios componentes celulares, mas
principalmente os receptores (Figura IVD e Figura IVE). Através da ferramenta DAVID, foi
possivel relacionar estas alteracGes da expressdo génica com anemia gestacional, desordens da

hemoglobina, talassemia e osteoartrite.

Tabela lll: Dados relacionados a historia obstétrica das pacientes selecionadas para a confecgdo
das bibliotecas, sendo identificada a estratificacdo em grupo controle e grupo com

hipotireoidismo.
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PN - Parto Normal; PC - Parto Cesarea; IG - Idade Gestacional em semanas

Gestante Idade n2 Gesta¢ao Paridade PN PC Aborto IG Prematuro
1 Hipotireoidea 22 1,00 0,00 0,00 0,00 0,00 37 nao
2 Hipotireoidea 35 1,00 0,00 0,00 0,00 0,00 41 nao
3 Hipotireoidea 38 1,00 0,00 0,00 0,00 0,00 18 nao
4 Hipotireoidea 38 2,00 1,00 1,00 0,00 0,00 41 nao
1 Controle 26 1,00 0,00 0,00 0,00 0,00 11 nao
2 Controle 21 1,00 0,00 1,00 0,00 0,00 39 nao
3 Controle 22 1,00 0,00 0,00 0,00 0,00 40 nao
4 Controle 36 8,00 7,00 5,00 1,00 1,00 35 nao

Tabela IV: Concentragbes hormonais e de anticorpos das pacientes selecionadas para a

construcao das bibliotecas para o transcriptoma.

Clinica TSH (mUI/L) T4L(ng/dL) Anticorpo Anti-  Anticorpo Anti-
TG (Ul/mL) TPO (Ul/mL)

1 Hipotireoidea 4,49 1,00 11,25 < 5,00
2 Hipotireoidea 3,08 0,82 16,57 7,27

3 Hipotireoidea 5,22 1,19 267,80 63,73
4 Hipotireoidea 4,36 1,00 <10,00 <5,00
1 Controle 0,37 1,21 <10,00 <5,00
2 Controle 1,61 0,93 10,48 6,35
3 Controle 1,69 1,00 <10,00 <5,00
4 Controle 1,21 1,24 <10,00 <5,00

Tabela V - indice de diagnéstico de hipotireoidismo (Zulewski) obtido na avaliagdo das
oito pacientes selecionadas.

Hipotireoidismo
Controle
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Diminuigao do suor

Rouquidao

Parestesia

Pele seca

Constipacao

Perda de audicao

Aumento de peso

<55 anos (+1 ponto)

Movimentos
diminuidos

Reflexo tornozelo
diminuido

Pele Grossa

Edema Periorbitario

Pele Fria

Zulewski (total)

Figura |: Superficie multidimensional de gestantes do grupo Controle (CTL) e Hipotireoidianas

(HT).
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MDS Plot for Count Data
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CTL3

HT2
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1.0

Figura Il: Grafico com a andlise da expressao génica representando 11531 transcritos, onde os
pontos vermelhos sdo os genes diferencialmente expressos com significancia estatistica. Estao

representados 981 genes com perda de expressdo e 886 com ganho.
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logFC : HT-CTL

Average logCPM

Figura Ill: Visualizando a expressao do gene com heatmap nos grupos de gestantes Controle

(CTL) e Hipotireoidianas (HT).
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CTL3

CTL4

CcTLZ

CTLA1

HTZ2

HT1

HT3

HT4

Figura IV: Graficos da analise de agrupamento dos genes, sendo representado na Figura IVA os
processos bioldgicos envolvidos, na IVB as fungdes moleculares, na IVC as vias envolvidas, na

IVD os componentes celulares e na IVE as classes proteicas.
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PANTHER GO-Slim Biological Process
A Toral ® Genes: B0 Total # process hics: 151 B

PANTHER Pathway
C Total ® Genes: 80 Total # pathway hits: 26 D

PANTHER Protein Class
Toral ® Genes: B0 Total # protein class hits: 82

PANTHER GO-Slim Molecular Function
Total # Ganes: 80  Total # function hics: €4

PANTHER GO-5lim Cellular Component
Total # Genes: 80 Toeal # component hits: 41

Legendas da Figura IV:

componentes celulares e E - as classes proteicas.

A - os processos bioldgicos envolvidos, B - as fungdes moleculares, C - as vias envolvidas, D - os

A B apoptotic process (G0:0006915]
B biological adhesion (G0:0022610) £
B biological regulation (GO:0065007) &

cellular component organization or biogenesis (GO:0071840)

B cellular process (G0:0009987) &
B developmental process (GQ:0032502) 3

M immune system process (GO:0002378) &
B ~r=lizztinm (O AOST 9 70% ~

E B calcium-binding protein (PCO0060) &
cell adhesion molecule (PCO00G9] &
cell junction protein (PCOQOO70) M@
cvtoskeletal protein (PCOO0BS5) M
B defensefimmunity protein (PCO0090)
M snzvme modulator (PCO0095) ™

extracellular matrix protein (FCO0102)
kivdrmlzcas FOECTAY 29 ™~




Tabela VI. Identificagdo dos genes diferencialmente expressos com seus valores de Log FC, Log

FCM, valor P e FDR.
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Gene
NM_014079
NM_177963

NM_001040173
NM_130794
NM_003323
NM_152495
NR_027481
NM_019086
NM_000558
NM_000517
NM_001372
NM_030923
NM_000491
NM_025258
NM_020530
NM_032590

NM_001012761
NM_004833
NM_021250
NM_020675
NM_003278
NM_003853
NM_005407
NM_014496
NM_005139
NM_000540
NM_004758
NM_016170

NM_001015885
NM_001029
NM_207414
NM_021080
NM_006312
NM_000518
NM_021069
NR_003002
NM_018325
NM_002025
NM_144590

NM_003458

Log FC
-8.24
452
454
4.76
3.85
4.94
2.30
4.02
2.61
2.61
3.42
2.80
-3.94
2.59
-2.52
1.96
2.24
-3.09
-2.46
2.77
-3.67
-2.14
-4.58
1.72
-2.35
2.29
1.76
3.78
1.72
2.22
3.05
3.44
1.84
1.97
2.20
-2.37
-1.59
-1.92
-4.70
2.23

Log CPM
386.065
342.730
318.918
228.973
300.727
136.976
443.505
328.191

1.640.887

1.640.995
206.240
356.973
376.834
366.679
460.112
597.784
385.943
470.437
705.291
272.394
0.88020
605.659
0.50496
384.684
634.940
322.232
417.982
193.994
365.637
635.291
124.462
0.48718
491.670

1.669.941
272.124
667.539
556.027
388.197
556.914
167.290

P Valor
1.93e-66
3.42e-33
1.02e-25
2.64e-25
9.76e-24
3.10e-21
5.37e-20
5.82e-20
3.22e-18
3.26e-18
1.78e-17
5.59e-17
3.08e-16
1.21e-15
3.38e-14
7.97e-14
1.61e-13
1.88e-13
3.20e-13
7.15e-13
1.07e-12
1.36e-12
2.51e-12
3.36e-12
8.34e-12
1.13e-11
1.58e-11
1.73e-11
3.16e-11
3.63e-11
3.70e-11
3.90e-11
4.37e-11
4.56e-11
4.69e-11
6.68e-11
8.87e-11
1.51e-10
1.59e-10
2.06e-10

FDR
2.59e-62
2.29e-29
4.54e-22
8.84e-22
2.62e-20
6.93e-18
9.75e-17
9.75e-17
4.36e-15
4.36e-15
2.17e-14
6.24e-14
3.17e-13
1.16e-12
3.02e-11
6.68e-11
1.27e-10
1.40e-10
2.26e-10
4.79e-10
6.82e-10
8.29e-10
1.46e-09
1.88e-09
4.47e-09
5.83e-09
7.82e-09
8.30e-09
1.46e-08
1.60e-08
1.60e-08
1.63e-08
1.78e-08
1.80e-08
1.80e-08
2.49e-08
3.21e-08
5.33e-08
5.47e-08
6.89e-08
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NR_031600
NM_152233
NM_000063

NM_001077594
NR_027701
NM_020975
NM_000035
NM_030795

NM_001017986
NR_003659
NR_003015

NM_001114101
NM_020317
NM_052889

NM_001012338
NM_000566
NM_017791
NR_026847
NM_021913
NM_015364
NM_031474
NM_002529
NM_001912
NR_026948
NM_052945
NR_002326
NM_176870
NM_024717
NM_013291
NM_032268
NM_004972

NM_001007232
NM_004059
NM_173625
NM_002240
NM_031941
NM_024926

NM_001080484
NM_006920
NM_021105

NM_007115

-6.87
-2.12
-3.37
4.02
1.75
2.39
3.29
2.89
-2.90
2.21
-2.99
-3.96
-1.53
-2.20
3.76
-3.09
-1.80
3.41
1.34
-2.24
1.67
2.79
-2.17
3.24
1.95
-3.13
-3.27
-1.38
1.43
1.64
-1.57
-4.02
1.78
3.78
3.02
2.37
-2.16
1.26
2.05
-1.79
-3.09

-0.29148
641.905
257.756
0.37684
256.338
160.096
-0.05137
0.94073
549.477
327.736
658.173
156.015
528.926
630.423
0.16468
750.837
420.045
0.02938
435.402
281.769
310.368
296.571
363.118
-0.23611
202.223
1.002.411
0.23202
411.935
401.149
352.333
594.817
366.554
227.659
0.00380
0.67925
477.645
177.720
439.444
286.231
602.798
679.478

2.11e-10
2.86e-10
2.89e-10
3.02e-10
3.76e-10
4.58e-10
6.14e-10
1.18e-09
1.19e-09
1.32e-09
1.44e-09
1.90e-09
2.00e-09
2.37e-09
2.96e-09
3.03e-09
3.42e-09
3.87e-09
4.42e-09
4.81e-09
5.24e-09
5.99e-09
6.96e-09
7.40e-09
7.82e-09
8.87e-09
9.95e-09
1.26e-08
1.36e-08
1.41e-08
1.45e-08
1.96e-08
2.05e-08
2.21e-08
2.41e-08
2.49e-08
2.73e-08
2.98e-08
3.35e-08
3.64e-08
4.12e-08

6.89e-08
9.02e-08
9.02e-08
9.20e-08
1.12e-07
1.34e-07
1.75e-07
3.27e-07
3.27e-07
3.53e-07
3.79e-07
4.90e-07
5.06e-07
5.88e-07
7.21e-07
7.25e-07
8.04e-07
8.94e-07
1.00e-06
1.07e-06
1.15e-06
1.29e-06
1.48e-06
1.55e-06
1.61e-06
1.80e-06
1.99e-06
2.48e-06
2.64e-06
2.69e-06
2.73e-06
3.65e-06
3.75e-06
4.01e-06
4.30e-06
4.40e-06
4.76e-06
5.11e-06
5.68e-06
6.09e-06
6.81e-06
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NM_016518
NM_031458
NM_014389
NM_152750
NM_080387
NM_138771
NM_015404

NM_001002264
NM_001565
NR_027484
NM_145660
NM_145018
NR_003133
NR_038373
NM_207315
NR_028134

NM_001005466

NM_001010919
NM_014143

NM_001118890
NM_005532
NM_018699

NM_001002295

NM_001085423
NM_005461

NM_001039888
NR_027439
NM_002934

NM_001102371
NM_024786
NM_006135
NR_003608
NM_014577

NM_001139500
NM_080657
NM_138352

NM_001134486
NM_152473
NM_006417
NM_014184

NM_014139

1.35
-2.31
1.38
1.48
-2.21
-1.58
1.98
-3.08
-5.81
-3.00
-4.78
-1.76
-7.05
1.28
-3.48
2.48
1.98
-3.11
-3.11
-1.83
-5.49
-1.69
1.36
-1.51
-1.43
-2.44
154
-1.49
1.32
1.57
-1.49
1.23
1.22
-2.54
-4.80
1.48
-3.26
1.19
-3.96
-1.33
1.23

341.967
692.316
405.739
328.416
463.815
399.461
196.965
664.197
468.735
554.914
231.503
262.049
404.150
385.485
611.526
216.909
211.081
429.665
473.101
556.054
505.097
399.578
354.041
527.955
525.913
0.66518
355.483
589.966
390.192
220.518
840.160
367.753
445.327
0.44700
737.374
299.334
894.843
488.745
759.186
497.692
403.941

4.28e-08
4.53e-08
4.73e-08
4.73e-08
5.03e-08
5.14e-08
5.51e-08
5.79e-08
6.66e-08
6.91e-08
7.24e-08
7.73e-08
8.32e-08
8.64e-08
8.67e-08
8.92e-08
8.95e-08
9.97e-08
1.08e-07
1.39e-07
1.53e-07
1.67e-07
1.89e-07
2.12e-07
2.26e-07
2.26e-07
2.28e-07
2.42e-07
2.42e-07
2.44e-07
2.52e-07
2.57e-07
2.60e-07
2.61e-07
2.82e-07
2.84e-07
2.86e-07
3.07e-07
3.12e-07
3.16e-07
3.57e-07

7.00e-06
7.31e-06
7.46e-06
7.46e-06
7.84e-06
7.91e-06
8.39e-06
8.72e-06
9.92e-06
1.02e-05
1.05e-05
1.11e-05
1.19e-05
1.21e-05
1.21e-05
1.22e-05
1.22e-05
1.35e-05
1.45e-05
1.84e-05
2.01e-05
2.17e-05
2.44e-05
2.71e-05
2.83e-05
2.83e-05
2.83e-05
2.94e-05
2.94e-05
2.94e-05
3.01e-05
3.04e-05
3.04e-05
3.04e-05
3.25e-05
3.25e-05
3.25e-05
3.46e-05
3.48e-05
3.50e-05
3.89e-05
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NM_033292
NM_148975
NM_004452

NM_001104629
NR_002912
NR_003503
NM_002053
NM_170707
NM_004675
NM_025159
NR_036534

NM_001009909
NM_080424
NM_000843
NM_024070
NM_006834
NM_002485
NR_003139
NM_001548

NM_001102667

NM_001130480
NR_002992
NM_004049
NM_005422
NR_003715
NM_005928
NR_033903
NM_022461
NM_174918
NM_017917
NM_152703
NM_000127
NM_006952

NM_001199835
NM_002970
NM_016047
NM_003059
NM_006715
NM_015991

NM_001032295

NR_037879

-1.76
-1.52
4.86
1.22
-1.75
1.28
-3.19
2.09
2.31
-1.44
-1.67
1.19
-1.35
121
1.33
-1.36
-1.43
-1.75
-4.19
-2.15
-1.50
-1.56
-2.32
2.01
-1.63
1.41
1.27
-1.67
-2.53
-1.41
-2.62
-1.57
1.16
-1.50
-1.66
-1.41
-1.33
1.37
-2.49
-3.67
1.19

753.523
311.580
0.25149
381.651
450.287
376.907
810.750
353.207
0.74569
508.504
463.666
363.216
508.147
396.930
429.121
547.382
586.564
527.389
668.595
528.498
550.044
700.846
510.624
118.894
293.274
358.698
353.414
334.933
633.784
463.421
567.445
500.130
381.143
377.429
797.505
378.947
413.275
257.482
317.552
459.597
540.517

3.59e-07
3.60e-07
4.05e-07
4.11e-07
4.33e-07
4.39e-07
4.50e-07
4.58e-07
4.73e-07
5.56e-07
5.67e-07
5.81e-07
6.05e-07
6.21e-07
6.39e-07
6.66e-07
6.68e-07
6.75e-07
6.97e-07
7.01e-07
7.53e-07
7.67e-07
7.88e-07
7.95e-07
8.02e-07
8.18e-07
8.21e-07
8.22e-07
8.84e-07
8.91e-07
9.96e-07
9.98e-07
1.03e-06
1.10e-06
1.16e-06
1.17e-06
1.19e-06
1.19e-06
1.19e-06
1.21e-06
1.22e-06

3.89e-05
3.89e-05
4.34e-05
4.37e-05
4.57e-05
4.60e-05
4.68e-05
4.72e-05
4.84e-05
5.64e-05
5.72e-05
5.81e-05
6.01e-05
6.12e-05
6.25e-05
6.44e-05
6.44e-05
6.46e-05
6.62e-05
6.62e-05
7.06e-05
7.13e-05
7.28e-05
7.29e-05
7.31e-05
7.34e-05
7.34e-05
7.34e-05
7.85e-05
7.85e-05
8.68e-05
8.68e-05
8.93e-05
9.47e-05
9.89e-05
9.91e-05
9.91e-05
9.91e-05
9.91e-05
1.00e-04
1.00e-04
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NM_033111
NM_003338
NM_024511
NM_012420
NM_006281
NM_000904
NR_003542
NM_005143
NM_000161
NM_017742
NM_004482

NM_001145098
NM_006519

NM_001162496
NM_004212
NM_138809

NM_001012659

NM_001123375
NR_027085

NM_001017403

NM_001010888
NM_198578
NM_182761
NM_002959
NM_001712
NM_017815
NM_005077
NM_013451
NM_002155
NM_145699
NM_017839

NM_001206484
NM_004090

NM_001012426
NM_145659
NM_025239
NM_018031
NM_152230
NM_020320
NM_003268

NM_021956

-1.53
-1.91
1.15
-2.32
-1.45
-1.79
-1.60
-2.86
-2.12
-1.42
-1.63
-1.14
-1.75
1.23
1.09
1.10
1.50
-1.38
1.35
1.44
1.23
-1.424
2.175
-1.428
-1.656
-1.348
1.479
-1.719
-1.372
-1.488
-1.463
-3.870
-1.271
1.098
-2.061
-3.998
1.232
-2.014
-1.185
-1.605
2.338

500.584
670.899
368.959
595.393
426.348
678.785
455.622
350.968
477.678
490.956
481.486
541.931
577.674
596.968
432.337
484.443
603.356
492.983
315.872
248.062
354.531
865.557
0.69888
574.389
398.056
413.203
202.772
354.474
840.768
764.255
758.341
232.889
407.680
343.758
192.511
299.772
368.015
226.969
353.201
393.691
-0.07752

1.30e-06
1.42e-06
1.45e-06
1.65e-06
1.77e-06
1.79e-06
1.83e-06
1.95e-06
2.09e-06
2.09e-06
2.10e-06
2.40e-06
2.43e-06
2.43e-06
2.53e-06
2.66e-06
2.68e-06
2.74e-06
2.79e-06
2.84e-06
2.90e-06
3.04e-06
3.16e-06
3.32e-06
3.33e-06
3.37e-06
3.44e-06
3.49e-06
3.51e-06
3.53e-06
3.91e-06
3.98e-06
4.16e-06
4.24e-06
4.53e-06
4.56e-06
4.56e-06
4.70e-06
4.75e-06
4.77e-06
4.81e-06

1.06e-04
1.15e-04
1.17e-04
1.33e-04
1.41e-04
1.42e-04
1.44e-04
1.53e-04
1.62e-04
1.62e-04
1.62e-04
1.84e-04
1.84e-04
1.84e-04
1.91e-04
1.99e-04
2.00e-04
2.03e-04
2.06e-04
2.08e-04
2.11e-04
2.20e-04
2.28e-04
2.37e-04
2.37e-04
2.39%e-04
2.42e-04
2.45e-04
2.45e-04
2.45e-04
2.70e-04
2.74e-04
2.84e-04
2.89e-04
3.06e-04
3.06e-04
3.06e-04
3.13e-04
3.15e-04
3.15e-04
3.16e-04

44



NM_033281
NM_014210
NM_144649

NM_001167972
NM_000804
NM_019029
NM_022873
NM_177424
NM_000321
NR_029406
NM_175066
NM_024758
NM_207113
NR_003661
NM_021915
NM_003128

NM_001039948
NM_018727

NM_001163941
NM_006573
NM_006482
NR_038869
NM_004707
NM_007257
NM_032574
NM_005621
NM_022488
NM_006700
NM_006912

NM_001012967
NM_138715
NM_030957

NM_001205293
NM_032330
NM_015275
NM_005389
NM_020179

NM_001199139
NM_182919
NM_001779

NM_002965

-1.464
-1.521
-1.280
1.141
-2.078
-1.642
-2.988
-1.322
-1.207
1111
1.083
1.075
-1.860
1.062
1.142
1.316
1.025
1.150
1.351
-1.425
1.564
3.163
-1.099
1.071
-1.203
-2.301
-1.437
-1.460
-1.420
-1.670
-2.483
1.344
-1.792
-1.401
-1.089
-1.203
-1.547
-1.443
1.771
-1.240
-1.683

206.674
778.023
452.201
378.148
315.691
607.529
912.739
302.668
607.098
344.820
494.933
488.520
567.445
482.908
367.777
641.828
477.296
395.496
293.616
484.185
140.170
-0.00958
586.943
481.054
421.275
883.820
716.068
704.061
609.591
803.878
142.199
329.597
233.842
324.533
400.362
372.517
437.119
346.267
317.580
600.199
1.014.101

4.86e-06
5.00e-06
5.02e-06
5.06e-06
5.07e-06
5.09e-06
5.18e-06
5.20e-06
5.26e-06
5.38e-06
5.58e-06
5.62e-06
5.63e-06
5.73e-06
5.89e-06
5.96e-06
6.09e-06
6.45e-06
6.53e-06
6.68e-06
6.78e-06
6.82e-06
6.85e-06
6.90e-06
7.25e-06
7.38e-06
7.46e-06
7.46e-06
7.60e-06
7.63e-06
7.66e-06
7.92e-06
8.17e-06
8.31e-06
8.37e-06
8.43e-06
8.80e-06
8.83e-06
8.86e-06
8.96e-06
9.01e-06

3.18e-04
3.25e-04
3.25e-04
3.25e-04
3.25e-04
3.25e-04
3.28e-04
3.28e-04
3.31e-04
3.37e-04
3.47e-04
3.47e-04
3.47e-04
3.52e-04
3.60e-04
3.63e-04
3.69e-04
3.89e-04
3.92e-04
4.00e-04
4.03e-04
4.04e-04
4.04e-04
4.06e-04
4.24e-04
4.30e-04
4.31e-04
4.31e-04
4.37e-04
4.37e-04
4.37e-04
4.49e-04
4.62e-04
4.68e-04
4.69e-04
4.71e-04
4.88e-04
4.88e-04
4.88e-04
4.92e-04
4.93e-04
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NM_001011551
NM_015379
NM_001031683
NM_017556
NM_001135651
NM_014395
NM_001042548
NM_032353
NM_015907
NM_001161521
NM_000415
NM_002881
NM_006639
NM_014791
NM_003414
NM_006136
NM_003657
NM_017516
NM_032264
NM_000425
NM_002644
NM_006820
NM_002818
NM_004913
NM_019043
NM_001031716
NM_176882
NM_006387
NM_199139
NM_080747
NM_000098
NM_001008397
NM_001098786
NM_198481
NM_000113
NM_014317
NM_014336
NM_033215
NM_001993
NM_021798

NR_036508

-1.182
-1.335
-3.303
1.100
-1.781
-1.270
-1.206
-1.094
-2.424
-1.578
1.183
-1.534
-1.405
-2.123
-1.477
-1.544
1.117
-1.863
1.497
2.060
1.056
-4.087
-1.639
-1.405
-1.555
-1.273
-1.541
1.211
-2.226
2.585
0.976
1.153
1.119
-1.862
-1.121
-1.315
1.056
1.927
1.282
1.164
1.100

481.260
792.363
822.839
560.751
665.907
682.035
467.817
505.908
707.488
721.878
360.474
768.604
528.373
202.460
724.757
801.094
355.948
193.553
225.008
0.55245
408.045
651.299
557.354
380.094
633.109
718.298
433.530
372.114
606.431
201.709
473.895
376.617
345.180
320.151
615.734
340.149
493.058
0.31317
342.563
397.000
329.488

9.17e-06
9.22e-06
9.31e-06
9.90e-06
9.99e-06
1.00e-05
1.02e-05
1.02e-05
1.02e-05
1.08e-05
1.10e-05
1.11e-05
1.12e-05
1.13e-05
1.20e-05
1.22e-05
1.23e-05
1.23e-05
1.24e-05
1.26e-05
1.27e-05
1.27e-05
1.27e-05
1.28e-05
1.29e-05
1.32e-05
1.33e-05
1.39e-05
1.44e-05
1.45e-05
1.47e-05
1.48e-05
1.48e-05
1.49e-05
1.49e-05
1.50e-05
1.53e-05
1.54e-05
1.55e-05
1.55e-05
1.55e-05

4.99e-04
5.00e-04
5.03e-04
5.33e-04
5.35e-04
5.35e-04
5.40e-04
5.40e-04
5.40e-04
5.67e-04
5.78e-04
5.81e-04
5.84e-04
5.85e-04
6.19e-04
6.27e-04
6.27e-04
6.27e-04
6.27e-04
6.33e-04
6.33e-04
6.33e-04
6.33e-04
6.36e-04
6.39e-04
6.53e-04
6.54e-04
6.84e-04
7.03e-04
7.07e-04
7.13e-04
7.13e-04
7.13e-04
7.14e-04
7.15e-04
7.15e-04
7.26e-04
7.27e-04
7.27e-04
7.27e-04
7.27e-04
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NM_001127898
NM_172387
NM_024600
NM_020845
NM_001352
NR_027180
NR_038303
NM_003641
NM_004180
NM_001532
NM_002261

NM_001206981
NM_018372
NM_016323

NM_001007033
NM_181705
NM_138441
NM_080607
NM_014402
NM_004104
NM_000067
NM_015230
NM_006113
NM_021034
NM_198565
NM_003618

NM_001002002
NM_014675
NM_015000
NM_014848

NM_001201466
NR_034169
NM_020719
NM_016470
NM_001539
NM_145257
NR_002971
NM_003807

NM_001102469
NR_037867

NM_005531

1.034
1.393
1.587
1.226
1.413
1.056
-1.415
-2.092
-1.701
1.691
1.182
1.192
-1.126
-2.251
-1.770
1.057
-1.070
-2.193
-1.676
1.238
-1.203
-1.056
-1.077
-2.123
1.723
-1.319
-1.166
1574
-0.972
0.969
-1.533
-1.019
0.971
-1.059
-1.527
-1.215
-1.587
1.044
-1.748
1.067
-1.285

423.909
263.100
419.542
229.196
309.950
568.637
330.748
950.066
533.596
0.75689
446.293
314.661
381.568
547.708
247.106
550.927
403.647
-0.03028
523.265
291.690
503.640
554.917
509.965
953.435
115.859
272.163
641.192
192.334
488.430
448.296
625.761
488.639
451.264
529.768
704.884
551.762
384.356
368.880
508.294
425.320
884.143

1.56e-05
1.59e-05
1.61e-05
1.63e-05
1.65e-05
1.72e-05
1.75e-05
1.80e-05
1.80e-05
1.80e-05
1.88e-05
1.90e-05
1.96e-05
1.99e-05
2.03e-05
2.04e-05
2.07e-05
2.13e-05
2.15e-05
2.17e-05
2.22e-05
2.23e-05
2.28e-05
2.30e-05
2.35e-05
2.36e-05
2.39e-05
2.41e-05
2.44e-05
2.47e-05
2.49e-05
2.51e-05
2.51e-05
2.52e-05
2.54e-05
2.56e-05
2.62e-05
2.66e-05
2.67e-05
2.69e-05
2.69e-05

7.30e-04
7.42e-04
7.46e-04
7.55e-04
7.61e-04
7.90e-04
7.99e-04
8.16e-04
8.16e-04
8.17e-04
8.49e-04
8.53e-04
8.80e-04
8.90e-04
9.03e-04
9.03e-04
9.15e-04
9.40e-04
9.45e-04
9.52e-04
9.68e-04
9.68e-04
9.91e-04
9.92e-04
1.01e-03
1.01e-03
1.02e-03
1.03e-03
1.04e-03
0.001049
0.001053
0.001053
0.001053
0.001053
0.001060
0.001066
0.001085
0.001098
0.001098
0.001098
0.001098
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NM_004223
NM_001242692
NM_024092
NM_022136
NM_145039
NM_000451
NM_001135863
NR_036481
NM_004613
NM_001080826
NM_001171660
NM_004701
NR_038862
NM_001014440
NM_153261
NR_024271
NM_001207030
NM_015868
NM_004747
NR_036461
NM_001172774
NM_032290
NM_000891
NM_031478
NM_002758
NM_052960
NM_173701
NM_004914
NM_001146705
NM_018168
NM_001338
NM_133452
NM_007210
NR_040037
NR_024457
NM_014009
NM_004345
NM_032412
NM_052864
NM_025202

NM_004793

-2.049
1.214
1.063

-1.203
1.413
1.235
1.118
1.307

-1.347
1.281
1.179

-1.685
1.014

-2.002

-1.043
1.166

-1.534
1.517
1.418

-1.074

-1.282

-0.993

-1.042
2.039

-1.299

-1.455

-1.553
1.059
3.279
1.246
1.103
0.951
1.124
1.158
1.256
1.205

-1.619

-1.495

-1.538
2.566
0.973

666.312
569.515
376.188
538.151
252.757
220.028
328.969
207.201
482.701
331.369
696.512
196.868
561.019
500.987
558.838
528.021
321.195
167.393
349.042
494.920
541.875
374.208
566.001
0.72533
336.279
428.808
704.836
331.608
304.398
278.281
284.581
464.900
310.400
299.006
188.740
265.613
504.244
538.446
596.122
-0.34987
404.344

2.69e-05
2.70e-05
2.70e-05
2.76e-05
2.87e-05
2.88e-05
2.88e-05
2.93e-05
2.94e-05
2.99e-05
2.99e-05
3.02e-05
3.03e-05
3.05e-05
3.08e-05
3.10e-05
3.14e-05
3.14e-05
3.16e-05
3.17e-05
3.19e-05
3.20e-05
3.23e-05
3.26e-05
3.31e-05
3.36e-05
3.38e-05
3.39e-05
3.39e-05
3.42e-05
3.46e-05
3.46e-05
3.47e-05
3.52e-05
3.54e-05
3.55e-05
3.58e-05
3.61e-05
3.61e-05
3.63e-05
3.67e-05

0.001098
0.001098
0.001098
0.001118
0.001156
0.001156
0.001156
0.001173
0.001173
0.001187
0.001187
0.001193
0.001193
0.001199
0.001208
0.001213
0.001221
0.001221
0.001223
0.001223
0.001228
0.001230
0.001235
0.001244
0.001261
0.001276
0.001278
0.001278
0.001278
0.001282
0.001291
0.001291
0.001291
0.001308
0.001309
0.001310
0.001317
0.001322
0.001322
0.001325
0.001336
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NM_001030288
NM_022771
NM_032818

NM_001135058

NM_001099666
NM_020134
NM_020405
NM_022904
NM_002990
NM_002791
NM_022901
NM_015454
NR_002918
NM_004270
NR_003061
NM_152581
NM_178457
NM_002112
NM_001487
NM_000587
NM_001312

NM_001012339
NR_038841

NM_001142271
NM_052882
NM_003088
NM_032231

NM_001098623
NR_027754
NM_032356
NM_013386
NR_028062
NM_003642

NM_001207017
NM_016579
NM_014952
NR_026655
NR_038915
NM_002000

NM_001040701

NM_052905

0.942
1.186
1.005
2.018
-1.001
1.049
1.164
1.008
1.056
-1.353
1.408
-1.999
-1.496
-1.086
-1.409
-1.298
1.008
2.780
-1.131
1.216
1.674
1.169
1.028
-2.577
1.808
1.740
-1.208
1.158
0.989
-1.054
-0.960
2.621
-1.333
1.546
1.167
1.217
1.169
1.051
-1.226
1.068
-1.523

490.678
699.405
367.289
116.639
481.989
407.648
278.616
509.299
332.367
606.133
193.147
0.97868
393.718
362.114
222.694
683.614
466.460
153.787
509.702
281.508
222.743
710.373
355.599
536.211
0.53420
13.158
33.096
27.466
39.926
48.010
49.986
29.655
48.915
13.536
27.342
30.708
26.160
34.878
54.774
30.886
27.205

3.69e-05
3.70e-05
3.72e-05
3.73e-05
3.73e-05
3.76e-05
3.77e-05
3.77e-05
3.82e-05
3.85e-05
3.93e-05
3.97e-05
3.99e-05
4.00e-05
4.03e-05
4.03e-05
4.08e-05
4.13e-05
4.19e-05
4.19e-05
4.28e-05
4.29e-05
4.34e-05
4.38e-05
4.49e-05
4.54e-05
4.56e-05
4.59e-05
4.69e-05
4.83e-05
4.93e-05
5.00e-05
5.00e-05
5.10e-05
5.10e-05
5.13e-05
5.13e-05
5.14e-05
5.26e-05
5.26e-05
5.27e-05

0.001338
0.001338
0.001341
0.001341
0.001341
0.001345
0.001345
0.001345
0.001356
0.001366
0.001390
0.001401
0.001404
0.001404
0.001407
0.001407
0.001420
0.001435
0.001447
0.001447
0.001472
0.001472
0.001486
0.001496
0.001531
0.001545
0.001548
0.001553
0.001582
0.001627
0.001654
0.001672
0.001672
0.001696
0.001696
0.001697
0.001697
0.001697
0.001723
0.001723
0.001723
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NR_040071
NR_034120
NM_018293
NM_152851
NM_002491
NM_024829

NM_001035254
NM_020716
NM_014654
NM_004508
NM_018475
NM_012228

NM_001007026
NM_019079

NM_001190456
NM_002250
NM_006300
NM_014465
NM_030569
NM_018064
NR_027337
NM_033546
NM_004646
NM_032847

NM_001177591
NM_175920
NM_018648
NM_003855
NR_003505
NM_003468

NM_001098414
NM_004688
NM_153350
NM_005099
NM_003851
NM_021967
NM_182493

NM_001134657

NM_001129993
NM_005431

NM_001130034

0.943
-2.444
-1.091
-1.221
-1.856
-1.605

1.037
-2.255
-2.526
-1.116
-1.208
-1.231

0.984

1.004

2.114

1.517
-1.121
-1.549

0.989
-1.513
-1.534
-1.206

1.065
-0.954
-1.024
-1.651
-1.971
-1.394
-1.102
-1.381

0.979
-1.196

1.559

1.051
-1.310

1.090

0.918

1.028

1.033

0.904

1.081

40.298
21.394
31.410
72.184
20.305
80.044
49.627
38.720
15.365
54.804
69.532
45.344
36.273
57.520
0.6370
32.055
45.040
55.411
35.129
57.391
19.469
88.839
37.958
46.390
58.368
0.6745
76.713
39.099
48.418
25.812
40.159
44.645
25.308
31.539
36.468
40.064

4571

3.103

3.224

5.026

4.547

5.28e-05
5.29e-05
5.31e-05
5.35e-05
5.38e-05
5.38e-05
5.41e-05
5.59e-05
5.61e-05
5.68e-05
5.70e-05
5.71e-05
5.74e-05
5.77e-05
5.77e-05
5.79e-05
5.83e-05
5.89e-05
5.92e-05
5.92e-05
6.00e-05
6.02e-05
6.06e-05
6.11e-05
6.12e-05
6.15e-05
6.21e-05
6.24e-05
6.29e-05
6.31e-05
6.43e-05
6.51e-05
6.56e-05
6.78e-05
6.81e-05
6.87e-05
7.03e-05
7.07e-05
7.07e-05
7.11e-05
7.13e-05

0.001723
0.001723
0.001727
0.001737
0.001738
0.001738
0.001742
0.001795
0.001798
0.001815
0.001817
0.001817
0.001822
0.001822
0.001822
0.001825
0.001835
0.001849
0.001850
0.001850
0.001870
0.001872
0.001879
0.001889
0.001889
0.001895
0.001907
0.001914
0.001923
0.001925
0.001957
0.001978
0.001988
0.002050
0.002054
0.002070

0.00211

0.00211

0.00211

0.00212

0.00212

50



NM_017622
NM_024103
NM_005866
NM_024533
NM_022463
NM_052876
NM_021237
NM_001225
NM_002249

NM_001128835

NM_001128302
NM_138554
NM_002964
NR_002189
NR_002919

NM_001008528

NM_001025596
NM_053042
NM_181481
NM_022835

NM_001142749
NM_015409
NM_004786
NM_174900
NM_006041
NM_020666
NM_016816
NM_015702
NM_002224
NM_006895
NM_182556
NM_032802

NM_001166693
NM_001547
NM_015073
NR_038353

NM_001127392
NM_002664

NM_001098844
NM_173842

NM_032866

0.928
1.186
1.077
1.156
0.940
1.032
-1.210
-1.446
0.884
0.941
-1.182
-1.463
-2.084
-1.193
-2.302
1.007
-2.780
-1.246
1.150
0.890
1.355
0.916
-0.962
0.986
1.252
-1.046
-2.107
-1.050
1.117
-1.265
0.867
-1.053
-1.072
-2.152
0.937
0.949
1.542
-1.103
0.947
-1.478
1.085

3.678
2.550
3.046
2.489
5.175
3.924
4.832
8.896
4817
4,566
3.056
8.114
9.656
2.648
7.242
4.656
-0.444
2.350
3.345
4.908
1.610
3.895
5.558
3.514
1.680
3.531
6.438
6.035
3.905
3.834
4.690
5.776
6.602
8.320
4328
4.460
1.243
6.424
3.986
6.794
2.933

7.14e-05
7.20e-05
7.38e-05
7.40e-05
7.42e-05
7.43e-05
7.44e-05
7.45e-05
7.46e-05
7.52e-05
7.60e-05
7.64e-05
7.67e-05
7.79e-05
7.89e-05
7.90e-05
7.90e-05
7.92e-05
7.99e-05
8.13e-05
8.14e-05
8.16e-05
8.24e-05
8.25e-05
8.35e-05
8.43e-05
8.52e-05
8.55e-05
8.56e-05
8.70e-05
8.80e-05
8.83e-05
8.83e-05
9.03e-05
9.04e-05
9.19e-05
9.19e-05
9.21e-05
9.22e-05
9.24e-05
9.26e-05

0.00212
0.00213
0.00218
0.00218
0.00218
0.00218
0.00218
0.00218
0.00218
0.00219
0.00221
0.00221
0.00222
0.00225
0.00227
0.00227
0.00227
0.00227
0.00228
0.00232
0.00232
0.00232
0.00233
0.00233
0.00236
0.00237
0.00239
0.00239
0.00239
0.00243
0.00245
0.00245
0.00245
0.00250
0.00250
0.00253
0.00253
0.00253
0.00253
0.00253
0.00253
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NM_058238
NM_002727
NM_001123396
NM_024731
NM_002567
NM_001185119
NM_001537
NM_014117
NM_005440
NM_018390
NM_001145418
NR_038444
NM_001030060
NM_001130689
NM_020645
NM_003810
NM_007315
NM_005101
NM_014619
NM_205846
NM_001145658
NM_001007561
NM_001743
NR_024279
NM_014668
NM_004120
NM_030622
NM_138790
NM_015051
NM_003223
NM_001001973
NM_001288
NM_004402
NM_003999
NM_014314
NM_133369
NR_037593
NM_024556
NM_006355
NM_001109754

NM_173494

0.859
-1.257
-1.047

0.950

1.030
-0.936
-1.079
-1.190

1.008

0.924

1.143

0.912

1.107
-1.513

0.895
-1.720
-1.547
-3.215

2.102

0.915
-3.050

0.910
-1.065

1.363

1.077
-1.313

1.340

1.235
-1.112

1.065
-1.180
-1.177

0.935

1.128
-1.743
-1.129
-1.098
-0.924
-1.062

1.063

1.347

4.566
10.554
5.888
4.081
3.962
4.601
4.536
64.964
37.151
44.682
24.141
39.285
25.164
75.902
40.062
78.006
87.267
73.496
0.8228
49.915
45.247
52.987
80.367
15.780
73.753
88.761
14.820
43.426
72.783
30.986
63.631
101.760
56.127
25.283
79.670
33.885
45.362
40.073
47.414
29.809
15.303

9.46e-05
9.48e-05
9.50e-05
9.52e-05
9.63e-05
9.78e-05
9.80e-05
9.83e-05
9.89e-05
9.93e-05
9.94e-05
9.95e-05
9.95e-05
9.95e-05
1.02e-04
1.03e-04
1.03e-04
1.03e-04
1.04e-04
1.05e-04
1.05e-04
1.05e-04
1.05e-04
1.06e-04
1.08e-04
1.09e-04
1.09e-04
1.10e-04
1.10e-04
1.12e-04
1.13e-04
1.13e-04
1.14e-04
1.14e-04
1.15e-04
1.17e-04
1.18e-04
1.18e-04
1.18e-04
1.21e-04
1.21e-04

0.00258
0.00258
0.00258
0.00258
0.00260
0.00264
0.00264
0.00264
0.00264
0.00264
0.00264
0.00264
0.00264
0.00264
0.00270
0.00271
0.00271
0.00271
0.00273
0.00274
0.00274
0.00275
0.00275
0.00275
0.00279
0.00281
0.00281
0.00283
0.00285
0.00288
0.00289
0.00289
0.00290
0.00290
0.00293
0.00298
0.00299
0.00299
0.00299
0.00305
0.00305
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NM_033540
NM_003774
NM_176894

NM_001185183
NM_031280
NM_022822
NM_020201
NM_139057
NM_015065
NM_018353
NM_014802
NM_004334
NM_024121
NM_016272

NM_001080453
NR_000011
NM_144682
NM_006634
NM_000408
NR_002929
NM_001775

NM_001177639
NM_015626
NM_017554
NM_004562
NM_015955
NM_207348
NM_014300
NM_004666

NM_001170553
NM_015312
NM_003379
NM_006333
NM_198179
NR_002964
NM_024881
NM_016410
NM_138420
NM_020715
NM_015296

NM_000165

-0.935
-1.013
-1.199
-0.911
-1.036
1.093
-1.442
1.135
0.907
-0.950
-0.853
-1.098
-0.953
1.033
0.967
-1.429
0.878
-1.867
-1.064
1.370
-1.291
1.159
-0.922
-1.421
0.971
-1.037
1.046
-1.138
-1.619
0.897
-1.030
1.051
-1.051
0.970
-1.161
1.023
-1.571
1.542
0.905
0.984
1.677

41.110
61.019
84.769
43.957
44,778
22.198
37.901
22.450
45.361
56.849
45.827
53.601
40.691
29.085
36.241
69.905
48.086
42.458
46.783
16.337
41.087
21.720
50.927
67.843
38.981
65.799
26.209
52.441
50.846
51.952
67.583
64.316
41.670
35.814
48.794
57.061
58.842
10.106
42.481
39.036
0.6500

1.23e-04
1.23e-04
1.23e-04
1.24e-04
1.26e-04
1.27e-04
1.27e-04
1.27e-04
1.28e-04
1.29e-04
1.32e-04
1.32e-04
1.32e-04
1.33e-04
1.33e-04
1.35e-04
1.36e-04
1.36e-04
1.38e-04
1.40e-04
1.42e-04
1.42e-04
1.43e-04
1.43e-04
1.43e-04
1.43e-04
1.44e-04
1.44e-04
1.44e-04
1.45e-04
1.45e-04
1.46e-04
1.48e-04
1.49e-04
1.51e-04
1.51e-04
1.54e-04
1.54e-04
1.55e-04
1.55e-04
1.56e-04

0.00308
0.00309
0.00309
0.00310
0.00314
0.00315
0.00315
0.00315
0.00317
0.00318
0.00325
0.00325
0.00325
0.00325
0.00326
0.00330
0.00332
0.00332
0.00335
0.00340
0.00343
0.00343
0.00344
0.00344
0.00344
0.00344
0.00345
0.00345
0.00345
0.00346
0.00346
0.00347
0.00351
0.00352
0.00356
0.00356
0.00362
0.00363
0.00364
0.00364
0.00364
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NR_027412
NM_007165
NM_003137
NM_006613

NM_001004343
NM_006395
NM_022072
NM_024031
NM_002001

NM_001100829
NM_004545
NM_020156
NM_007278
NM_002424
NM_172177
NM_170743
NM_016090
NM_002972
NM_014879
NM_016046
NM_018092
NM_002489
NM_024701
NM_170776
NM_003167

NM_001169111
NM_033064

NM_001153446
NM_080678
NR_033850
NM_173527
NM_030911
NM_024102
NR_033965
NM_020406
NM_014686
NR_027277

NM_001178046
NM_032558
NM_003264

NM_016040

0.995
0.919
-1.257
1.116
1.014
-1.033
-0.875
1.057
1.681
-0.978
-1.362
-1.175
-1.098
-2.066
-1.223
0.988
-0.929
0.850
-2.386
-1.116
-1.148
-1.373
1.496
-1.586
1.229
-2.704
0.882
-1.375
-1.040
1.007
-1.051
-1.115
0.900
-2.042
-3.838
0.878
1.240
-1.938
-1.301
-1.281
-1.040

28.679
50.915
55.506
32.910
42.191
45.802
50.403
54.537
41.438
56.376
40.417
55.375
105.318
26.873
35.093
61.889
50.434
51.513
33.146
54.379
34.741
50.038
0.5506
68.232
17.233
37.090
53.087
14.704
35.115
34.713
55.007
24.418
35.775
0.0145
58.582
54.242
19.797
71.453
68.878
70.909
69.814

1.56e-04
1.57e-04
1.57e-04
1.59e-04
1.60e-04
1.60e-04
1.61e-04
1.61e-04
1.63e-04
1.64e-04
1.65e-04
1.65e-04
1.66e-04
1.66e-04
1.67e-04
1.72e-04
1.72e-04
1.72e-04
1.74e-04
1.77e-04
1.77e-04
1.77e-04
1.77e-04
1.79e-04
1.79e-04
1.80e-04
1.80e-04
1.80e-04
1.82e-04
1.82e-04
1.82e-04
1.85e-04
1.86e-04
1.89e-04
1.91e-04
1.93e-04
1.93e-04
1.94e-04
1.95e-04
1.96e-04
1.97e-04

0.00365
0.00365
0.00366
0.00370
0.00370
0.00371
0.00372
0.00372
0.00374
0.00376
0.00378
0.00379
0.00379
0.00379
0.00380
0.00390
0.00390
0.00390
0.00394
0.00398
0.00398
0.00398
0.00398
0.00400
0.00400
0.00402
0.00402
0.00402
0.00404
0.00404
0.00404
0.00409
0.00412
0.00416
0.00420
0.00424
0.00424
0.00426
0.00428
0.00429
0.00429
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NR_027254
NM_012252
NM_015213
NM_014462
NR_038969
NM_201596
NM_003530
NR_038406

NM_001163321
NM_007269
NM_000903
NM_176819
NM_014330
NM_152687
NM_138798
NR_040245
NM_003329
NM_032045
NM_001457
NM_002624
NR_038904
NM_172208
NM_138445

NM_001042604
NM_002646
NM_006164

NM_001004689
NM_006187
NR_026956
NM_012142
NM_138576
NM_000597
NM_013448
NM_001147
NR_038323
NM_000717
NM_032991

NM_001185095
NM_018453
NM_001424

NM_006212

-1.455
-1.788
-1.220
-1.317
1.065
1.189
-0.980
0.947
0.961
-1.020
0.964
1.087
0.904
-1.273
-1.293
1.009
-1.229
-1.134
0.953
-1.447
1.009
-0.946
-1.285
-1.056
0.922
-1.114
2.101
-2.666
0.899
-1.174
1.135
1.781
-0.965
1.160
1.079
-1.786
-1.156
1.409
-0.922
0.915
-2.016

24.641
37.053
72.852
34.698
21.233
27.545
49.750
32.800
31.767
67.068
30.444
25.617
44.603
35.293
51.976
33.715
51.667
53.028
30.115
72.706
36.713
45.759
56.667
48.515
48.372
71.405
-0.1719
60.035
41.222
92.446
54.824
0.8874
55.883
26.290
21.530
55.923
57.511
31.529
51.484
37.806
50.587

1.97e-04
1.97e-04
1.98e-04
2.00e-04
2.02e-04
2.04e-04
2.10e-04
2.12e-04
2.12e-04
2.13e-04
2.15e-04
2.15e-04
2.16e-04
2.17e-04
0.000217
0.000219
0.000221
0.000221
0.000223
0.000225
0.000226
0.000226
0.000226
0.000228
0.000228
0.000229
0.000231
0.000231
0.000232
0.000232
0.000232
0.000233
0.000234
0.000236
0.000236
0.000236
0.000241
0.000241
0.000242
0.000242
0.000245

0.00429
0.00429
0.00429
0.00434
0.00438
0.00440
0.00452
0.00457
0.00457
0.00458
0.00460
0.00461
0.00462
0.00462
0.00463
0.00466
0.00469
0.00469
0.00472
0.00476
0.00476
0.00476
0.00476
0.00478
0.00479
0.00480
0.00482
0.00482
0.00483
0.00483
0.00483
0.00483
0.00485
0.00487
0.00487
0.00487
0.00495
0.00495
0.00495
0.00495
0.00501
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NM_024733
NM_152649
NM_020864

NM_001193307
NM_178547

NM_001023561
NM_000747
NM_032047
NR_026677
NM_017843
NM_152486
NM_015941
NM_018660
NM_005719
NM_005533

NM_001037171
NM_002729
NM_000651
NM_006330
NM_138571
NM_021646
NM_005620

NM_001195304
NM_014720
NM_152996
NM_152789
NM_016633
NM_005587
NM_021933
NM_002446
NR_024569
NM_020177
NM_018426
NM_018284
NM_017845
NM_015469
NM_053002
NM_015933
NM_002346
NM_002538

NM_032731

0.974
-0.987
0.841
-1.677
-1.004
0.981
1.004
-1.262
1.253
1.044
1.542
-0.863
0.905
-1.297
-1.595
-0.998
-0.890
-1.324
-0.997
-0.907
1.313
-1.288
0.977
-0.905
-1.259
-0.873
-2.083
-1.073
-0.994
1.263
0.945
-0.990
-1.491
-1.951
-1.347
-1.149
-1.350
-1.367
-2.340
0.974
-1.376

32.665
52.648
47.372
52.456
40.908
30.251
33.354
36.278
27.536
28.424
0.6825
46.973
37.216
85.400
64.668
53.673
53.774
59.758
67.488
44.592
14.755
107.772
27.371
54.054
37.474
48.237
71.900
45.040
58.365
23.608
30.951
38.337
69.569
45.384
27.456
36.074
14.812
40.745
72.357
34.117
28.059

0.000247
0.000248
0.000248
0.000249
0.000250
0.000250
0.000252
0.000253
0.000253
0.000256
0.000256
0.000257
0.000259
0.000259
0.000259
0.000261
0.000261
0.000262
0.000266
0.000268
0.000271
0.000273
0.000274
0.000277
0.000278
0.000280
0.000282
0.000286
0.000287
0.000288
0.000288
0.000288
0.000289
0.000293
0.000296
0.000300
0.000302
0.000302
0.000303
0.000304
0.000306

0.00505
0.00506
0.00506
0.00506
0.00507
0.00507
0.00509
0.00511
0.00511
0.00515
0.00515
0.00517
0.00519
0.00519
0.00519
0.00520
0.00520
0.00522
0.00529
0.00532
0.00538
0.00540
0.00542
0.00548
0.00548
0.00552
0.00554
0.00560
0.00562
0.00562
0.00562
0.00562
0.00564
0.00569
0.00574
0.00582
0.00584
0.00584
0.00585
0.00586
0.00590
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NR_026578
NM_000043
NM_052928
NM_003643
NR_002718
NM_175737

NM_001001664
NM_001423
NM_032857
NM_032638
NM_021199
NR_039997
NM_001778
NM_007215
NM_021994
NM_022826
NM_145865
NR_002582
NM_024524
NM_014048
NM_199342
NM_153380
NR_026803
NM_001295
NM_017811
NM_001719
NR_036533
NM_173824

NM_001080391
NM_000923
NM_005236
NM_022917
NM_003202
NM_000544
NM_003685
NM_021048
NM_003592
NM_031895

NM_001170794
NM_144622

NM_018079

2.263
-1.132
0.826
1.109
1.188
0.859
-1.077
2.046
-1.043
2.141
-1.358
1.037
-1.249
-0.837
-0.857
-0.964
0.976
-1.285
-0.966
1.059
-1.091
0.883
0.829
-1.300
-1.257
0.832
1.609
-1.197
-0.950
0.819
0.810
0.871
1.180
-1.216
0.796
0.932
-0.918
0.825
1.023
1.559

-1.121

17.178
59.493
51.103
20.256
18.618
37.465
55.175
0.4129
33.359
24.205
50.467
25.261
62.041
39.304
45.192
63.948
29.680
25.482
55.339
21.423
43.394
34.011
46.294
40.903
62.992
48.679
0.1707
56.313
67.756
48.141
40.409
33.509
21.348
68.117
48.827
39.910
51.317
37.288
44.023
0.4896
55.672

0.000307
0.000308
0.000308
0.000310
0.000313
0.000314
0.000315
0.000316
0.000317
0.000318
0.000318
0.000319
0.000320
0.000321
0.000325
0.000328
0.000329
0.000331
0.000335
0.000336
0.000338
0.000340
0.000340
0.000340
0.000343
0.000347
0.000348
0.000352
0.000353
0.000354
0.000354
0.000355
0.000356
0.000357
0.000359
0.000359
0.000360
0.000363
0.000363
0.000364
0.000364

0.00590
0.00590
0.00590
0.00592
0.00598
0.00600
0.00601
0.00602
0.00602
0.00603
0.00603
0.00603
0.00605
0.00605
0.00612
0.00617
0.00617
0.00620
0.00628
0.00629
0.00631
0.00633
0.00633
0.00633
0.00637
0.00643
0.00645
0.00651
0.00652
0.00653
0.00653
0.00653
0.00654
0.00656
0.00657
0.00657
0.00658
0.00662
0.00662
0.00663
0.00663
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NM_005009
NM_022111
NM_016374
NM_030647
NM_000148
NM_002002
NM_178858
NM_014733
NM_001166
NM_052941
NM_017659
NM_181510

NM_001039887
NM_021061
NM_032740

NM_001130446

NM_001135176

NM_001017998
NM_018590

NM_001037637

NM_001010915
NM_003795
NM_014089
NM_152362
NM_021133
NM_020972

NM_001001668
NR_033873
NM_005322
NR_027291
NM_174909
NM_015302
NM_014298
NM_175710
NM_020307
NM_018710
NM_000655

NM_001102406
NM_000238
NM_003431

NM_001144772

1.152
0.824
-0.967
-1.157
0.837
1.298
1.014
-0.944
-1.109
-1.456
0.808
0.969
1.121
0.868
-1.011
-1.880
-1.004
-1.347
-1.104
-1.004
-1.150
-1.247
-1.095
0.837
-0.873
1.006
0.966
1.525
-1.003
1.254
-0.931
0.911
1.025
-1.548
-0.967
-1.025
-1.128
-0.988
1.549
-0.930
-0.877

28.644
40.993
60.013
69.426
43.492
36.440
31.110
46.274
73.417
66.832
45.049
27.730
20.495
37.263
28.103
0.8045
33.705
73.138
58.010
66.398
64.284
91.000
66.212
50.761
51.963
34.270
26.030
0.7092
36.650
39.354
59.260
37.951
20.968
10.796
63.252
64.937
107.360
61.418
0.7235
38.220
55.443

0.000366
0.000366
0.000367
0.000368
0.000370
0.000373
0.000373
0.000374
0.000374
0.000375
0.000381
0.000386
0.000388
0.000390
0.000390
0.000390
0.000392
0.000392
0.000393
0.000393
0.000394
0.000396
0.000397
0.000401
0.000401
0.000404
0.000405
0.000410
0.000412
0.000413
0.000416
0.000416
0.000421
0.000423
0.000425
0.000425
0.000427
0.000427
0.000429
0.000432
0.000433

0.00664
0.00664
0.00664
0.00665
0.00668
0.00672
0.00672
0.00672
0.00672
0.00673
0.00683
0.00690
0.00693
0.00694
0.00694
0.00694
0.00696
0.00696
0.00696
0.00696
0.00697
0.00698
0.00700
0.00705
0.00705
0.00709
0.00710
0.00718
0.00720
0.00721
0.00725
0.00725
0.00733
0.00735
0.00737
0.00737
0.00738
0.00738
0.00741
0.00745
0.00746
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NM_181725
NM_012459
NM_003314
NM_021181
NM_015393
NM_178454
NM_016472
NM_004099
NM_030666
NM_020242
NM_016734
NM_213606
NM_001062
NM_021136
NM_152269

NM_001128424
NM_138394
NM_003798
NM_173602
NM_181776
NM_018326
NM_017694
NM_018456
NM_006915
NR_003018
NM_005880
NR_040253
NM_022147
NM_003910
NM_000761
NM_005192

NM_001037293

NM_001204094
NM_002253
NM_033200
NM_005793
NM_005434
NM_001849
NR_024204
NM_004350

NM_002024

1.074
-1.681
-0.882
-1.412

1.598
-0.920
-0.874
-1.071
-1.066
-1.452

1.384

1.004
-1.729

0.968

0.903
-1.093
-0.873
-2.018
-1.067

0.944
-1.106

1.011
-1.510
-1.006
-1.312
-0.933

1.128
-2.231
-0.804

1.071
-1.459

1.103
-0.890

1.654

0.801

0.826

0.946

1.110
-0.974

1.011
-0.848

48.118
25.837
55.533
65.280
0.9803
38.431
37.094
79.197
72.487
28.057
38.401
22.531
37.632
38.785
58.963
55.466
41.718
14.406
68.536
28.238
70.646
31.430
16.970
68.774
69.380
65.016
21.629
51.002
47.233
26.516
22.382
17.383
59.062
0.1118
43.327
35.884
26.995
35.365
44.003
60.441
46.257

0.000438
0.000445
0.000447
0.000447
0.000451
0.000451
0.000452
0.000455
0.000455
0.000457
0.000459
0.000460
0.000465
0.000469
0.000471
0.000473
0.000479
0.000481
0.000481
0.000484
0.000487
0.000488
0.000492
0.000492
0.000494
0.000494
0.000495
0.000497
0.000498
0.000507
0.000507
0.000509
0.000510
0.000514
0.000526
0.000529
0.000531
0.000533
0.000537
0.000541
0.000545

0.00754
0.00765
0.00767
0.00767
0.00771
0.00771
0.00771
0.00774
0.00774
0.00777
0.00780
0.00780
0.00788
0.00793
0.00796
0.00798
0.00807
0.00809
0.00809
0.00813
0.00817
0.00817
0.00822
0.00822
0.00824
0.00824
0.00824
0.00825
0.00827
0.00840
0.00840
0.00843
0.00843
0.00848
0.00867
0.00871
0.00873
0.00876
0.00880
0.00886
0.00891
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NM_005141
NM_001089
NM_013396
NM_016530

NM_001099673
NM_014243
NM_016013
NM_153251
NM_001827
NM_006313
NM_002497
NM_004840
NM_006208
NM_002575
NM_173469
NR_024357
NM_000539
NM_015014

NM_001113756

NM_001173479
NM_004566
NM_002221
NM_017414
NM_152468
NM_014912

NM_001003801

NM_001042388
NM_203281

NM_001146314
NM_177417
NM_005332
NM_031419
NM_205836
NM_033050
NM_003377
NM_173551

NM_001014763
NM_024597
NM_207335
NM_006418

NM_001005850

1.008
1111
-0.918
-1.072
-1.505
1.387
-1.043
-0.961
-1.573
-1.011
-2.400
-0.846
1.066
-1.715
0.880
-2.971
1.626
0.894
-1.278
0.873
-1.392
0.855
-2.498
0.927
-1.013
-1.062
-1.125
-1.775
0.856
-0.966
3.279
-1.024
-0.928
-1.650
1.125
1.116
0.830
0.937
0.845
-2.177

0.856

22.365
22.661
63.671
82.497
27.489
0.8906
28.371
72.076
12.492
66.164
-0.0333
53.706
21.763
11.788
39.780
19.199
0.8395
63.185
86.959
34.461
58.104
56.020
34.255
66.191
26.202
30.917
60.658
24.079
54.048
41.702
23.486
76.171
54.769
13.007
29.944
19.821
35.475
25.792
56.695
35.390
40.288

0.000551
0.000554
0.000555
0.000556
0.000558
0.000561
0.000567
0.000570
0.000574
0.000575
0.000575
0.000576
0.000577
0.000582
0.000586
0.000589
0.000590
0.000593
0.000593
0.000595
0.000598
0.000598
0.000598
0.000599
0.000600
0.000602
0.000603
0.000603
0.000608
0.000609
0.000613
0.000615
0.000619
0.000624
0.000627
0.000628
0.000629
0.000630
0.000631
0.000632
0.000635

0.00901
0.00905
0.00905
0.00906
0.00907
0.00911
0.00920
0.00924
0.00928
0.00928
0.00928
0.00929
0.00929
0.00937
0.00941
0.00945
0.00945
0.00948
0.00948
0.00950
0.00951
0.00951
0.00951
0.00951
0.00952
0.00954
0.00954
0.00954
0.00961
0.00962
0.00966
0.00968
0.00974
0.00980
0.00984
0.00984
0.00985
0.00985
0.00985
0.00986
0.00988
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NM_130839
NM_004667
NM_012320
NR_003929

NM_001039569
NM_002659
NM_004367
NM_003531

NM_001008493

NM_001177506
NM_002119
NM_020186
NR_003017

NM_001013659
NM_001198
NM_019059
NM_016304
NM_014176
NM_005573
NM_016817
NM_021183
NM_016095
NM_014585
NM_022340

NM_001122890
NM_018295
NR_031688
NM_003527
NM_012071
NM_020655
NM_018982
NM_007199
NM_001079
NM_004054
NM_020825
NM_003337
NM_001540
NM_006074

NM_001025300
NM_018290

NM_003805

-0.945
0.860
1.098
0.825
0.801

-1.164
0.886

-1.264
0.830

-0.857
0.902

-0.872

-1.107
0.846

-0.874

-1.322

-1.299

-1.321

-0.969

-1.792

-0.967

-1.435

-1.041
0.807
0.887

-1.157
2.019

-0.945

-1.177
2.000

-0.883

-1.051
0.971

-1.356
1.024

-1.096
1.002

-1.327

-0.801

-1.051

-0.772

49.877
41.510
28.944
41.639
36.955
70.407
35.241
59.064
52.538
34.388
40.861
41.321
71.639
58.063
49.053
56.120
63.830
25.546
39.797
61.018
58.882
14.078
65.660
40.190
34.453
69.089
0.9232
38.137
37.372
0.0356
54.815
48.253
52.266
48.750
25.656
79.837
58.208
83.199
46.837
47.526
41.339

0.000636
0.000637
0.000637
0.000637
0.000641
0.000644
0.000649
0.000650
0.000651
0.000652
0.000652
0.000655
0.000659
0.000661
0.000662
0.000665
0.000669
0.000669
0.000671
0.000672
0.000680
0.000682
0.000683
0.000689
0.000689
0.000690
0.000691
0.000691
0.000698
0.000699
0.000701
0.000712
0.000714
0.000714
0.000716
0.000717
0.000723
0.000725
0.000732
0.000733
0.000735

0.00988
0.00988
0.00988
0.00988
0.00992
0.00997
0.01003
0.01003
0.01003
0.01003
0.01003
0.01007
0.01011
0.01013
0.01014
0.01018
0.01021
0.01021
0.01023
0.01023
0.01034
0.01036
0.01037
0.01043
0.01043
0.01043
0.01043
0.01043
0.01052
0.01052
0.01054
0.01070
0.01070
0.01070
0.01071
0.01073
0.01080
0.01082
0.01091
0.01091
0.01093
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NM_012208
NM_012431
NR_003190

NM_001033910

NM_001204450
NR_033738
NM_024430
NR_026929
NM_057180
NM_000038
NM_175883
NM_020125
NM_173474

NM_001031690

NM_001193628
NM_152988
NR_002822

NM_001048183
NM_013242
NM_016056

NM_001242851
NM_022166
NM_000453
NM_015894
NM_016481
NM_032597
NM_152545

NM_001040272

NM_001193476
NM_005896
NR_033928
NM_006694

NM_001146154
NM_004578
NR_002978
NM_145698
NM_016098
NM_017453

NM_001130842
NM_002525

NM_148919

-0.760
0.835
-2.048
0.966
-0.892
0.897
-1.050
1.126
-1.010
-0.802
0.894
-1.528
-0.832
1.273
0.929
0.755
-0.936
0.836
0.987
-0.960
-0.949
0.827
0.838
0.894
-0.758
-1.136
-1.013
1.666
-1.693
-0.801
0.835
-0.902
0.820
-1.754
-1.136
0.759
-0.845
-0.812
0.810
-0.903
-0.958

48.478
51.881
36.541
29.346
42.969
60.880
62.078
15.048
50.413
51.880
27.581
21.155
43.219
11.557
60.656
46.480
37.123
54.261
21.097
64.897
51.239
49.392
33.583
44.896
50.012
28.837
35.281
-0.0819
29.007
44.893
32.889
65.832
35.239
-0.2011
31.184
50.909
53.907
44.041
45.523
49.633
58.550

0.000736
0.000737
0.000744
0.000748
0.000751
0.000751
0.000752
0.000753
0.000753
0.000754
0.000758
0.000760
0.000761
0.000762
0.000762
0.000763
0.000763
0.000774
0.000775
0.000775
0.000778
0.000779
0.000781
0.000786
0.000789
0.000791
0.000799
0.000800
0.000801
0.000805
0.000805
0.000806
0.000807
0.000808
0.000808
0.000809
0.000814
0.000815
0.000820
0.000821
0.000822

0.01093
0.01094
0.01103
0.01108
0.01109
0.01109
0.01109
0.01109
0.01109
0.01109
0.01113
0.01113
0.01113
0.01113
0.01113
0.01113
0.01113
0.01128
0.01128
0.01128
0.01130
0.01131
0.01133
0.01138
0.01141
0.01143
0.01153
0.01154
0.01154
0.01157
0.01157
0.01157
0.01157
0.01157
0.01157
0.01157
0.01162
0.01162
0.01169
0.01169
0.01169
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NM_001004339
NM_013302
NM_018145

NM_001144989

NM_001017928
NR_002774
NM_144611
NM_005759
NM_000934
NM_020370
NM_012198
NR_027006
NM_152293
NM_198795
NM_005306

NM_001098537
NM_020959
NM_006691

NM_001143676
NM_152522
NM_005089

NM_001039592

NM_001134450
NM_002318
NM_003968

NM_001199862
NM_021626

NM_001010922
NM_002894
NM_198549
NM_173830
NM_004080
NM_014948
NM_017885
NM_001050
NR_004390
NM_001924
NM_032601
NM_006476
NM_006496

NR_033801

0.771
0.821
-1.200
0.764
-1.496
0.939
0.925
0.828
1.529
-1.496
-1.276
0.834
0.904
1.573
-1.301
1.327
0.929
-1.386
1.527
-1.009
-0.943
1.211
0.968
1.106
-0.911
0.905
-0.980
0.828
-1.347
0.746
-1.211
0.748
0.787
1.022
1.312
-1.112
-1.251
-1.393
-1.198
-0.896
1.044

38.008
46.043
20.669
50.626
21.356
31.378
32.355
50.045
0.5618
16.214
71.923
42.750
60.274
0.0670
91.163
0.5708
24.362
12.521
14.327
61.930
39.203
14.260
32.948
21.379
65.874
60.261
64.276
35.409
13.980
46.289
38.847
42.828
44.792
19.765
0.8164
32.609
28.497
0.8917
82.269
67.115
23.163

0.000825
0.000828
0.000828
0.000831
0.000834
0.000842
0.000846
0.000847
0.000850
0.000852
0.000855
0.000856
0.000856
0.000859
0.000866
0.000866
0.000866
0.000871
0.000871
0.000871
0.000873
0.000874
0.000874
0.000888
0.000891
0.000895
0.000897
0.000899
0.000900
0.000908
0.000908
0.000912
0.000915
0.000917
0.000920
0.000923
0.000929
0.000937
0.000947
0.000956
0.000964

0.01172
0.01174
0.01174
0.01177
0.01180
0.01190
0.01194
0.01194
0.01198
0.01199
0.01201
0.01201
0.01201
0.01204
0.01210
0.01210
0.01210
0.01213
0.01213
0.01213
0.01213
0.01213
0.01213
0.01232
0.01234
0.01239
0.01241
0.01242
0.01242
0.01251
0.01251
0.01255
0.01258
0.01259
0.01262
0.01264
0.01272
0.01281
0.01293
0.01304
0.01314
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NM_018316
NM_033397
NM_153634
NM_005048
NM_015020
NM_198572
NM_015433
NM_032122
NR_029451
NM_000429

NM_001029896
NM_178171
NM_003733
NM_006426
NM_152903
NM_002609
NM_016353
NM_000153
NM_004857
NM_012135
NR_002962
NM_016230
NM_005133
NM_019053
NM_006442

NM_001102426

NM_001134651
NM_032528
NM_000108

NM_001127443
NM_173165
NM_020879
NM_012106
NM_022773
NM_001781
NM_024011
NM_173632
NM_138636
NM_000093
NR_024007

NR_002791

1.159
-0.836
-0.980
-1.699
-1.279
-2.049

1.031
-0.792

1.347

1.858
-1.291

1.035
-1.838

1.602

0.818

1.488
-0.994
-0.801

0.791

1.272
-1.739
-0.865

0.915
-0.978
-0.981
-0.924
-1.117

0.872
-0.726
-0.981

0.872
-1.080

0.741

0.852
-1.189
-0.817
-0.784
-0.990

1.750

1.039

0.745

15.103
45.439
28.762
12.143
63.589
0.4299
20.906
55.849
26.998
0.1421
40.436
19.143
45.548
0.4823
35.313
19.136
54.716
51.601
52.059
14.921
61.814
47.439
30.694
54.950
77.021
37.834
74517
42.765
46.061
64.117
67.621
41.394
46.466
36.873
50.422
43.264
52.724
69.541
0.0858
21.312
40.885

0.000966
0.000968
0.000969
0.000971
0.000979
0.000982
0.000984
0.000984
0.000984
0.000984
0.000989
0.000993
0.001010
0.001013
0.001017
0.001021
0.001029
0.001033
0.001033
0.001038
0.001040
0.001044
0.001050
0.001053
0.001057
0.001057
0.001062
0.001063
0.001067
0.001072
0.001072
0.001081
0.001084
0.001088
0.001097
0.001109
0.001110
0.001113
0.001121
0.001132
0.001133

0.01315
0.01316
0.01317
0.01318
0.01328
0.01328
0.01328
0.01328
0.01328
0.01328
0.01333
0.01338
0.01359
0.01362
0.01365
0.01369
0.01378
0.01381
0.01381
0.01387
0.01388
0.01392
0.01399
0.01402
0.01403
0.01403
0.01409
0.01409
0.01413
0.01417
0.01417
0.01427
0.01430
0.01433
0.01444
0.01458
0.01458
0.01461
0.01469
0.01482
0.01483
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NM_003895
NR_033860
NM_152995
NM_022760

NM_001002026
NM_005746
NM_005503
NM_002562
NR_026904
NM_182569
NM_015132
NM_181501
NM_172037
NM_016018
NM_021966
NM_018976

NM_001013647
NM_017631

NM_001174156
NM_194291
NM_017518
NR_036538
NM_017565

NM_001172087
NM_004712
NM_173547
NM_002640
NM_014616
NM_206967
NM_001785

NM_001135705
NM_018222

NM_001085487
NR_003288
NM_006732
NM_000895

NM_001080954
NM_020717
NM_152682

NM_001032393

NM_032554

-0.840
0.824
-1.270
0.850
1.580
-1.224
1.056
-0.755
0.786
0.831
-1.011
-1.074
0.749
-0.999
1.207
-0.889
0.764
-1.688
-0.753
-0.763
0.962
-1.475
-1.752
1.102
-0.856
0.788
-0.876
-1.118
1.000
-1.394
0.934
1.098
-0.750
0.808
1.281
-1.158
-1.098
0.726
-0.809
-0.750
0.814

37.979
39.926
39.225
40.839
0.0592
117.342
32.091
46.205
40.118
58.906
56.750
33.884
41.319
70.564
39.887
72.201
38.570
50.521
47.852
52.310
25.779
0.6281
0.1768
18.082
41.635
45.154
34.131
72.642
20.950
72.867
29.988
12.908
47.912
54.549
12.236
64.790
32.555
48.963
33.433
53.860
33.801

0.001141
0.001142
0.001142
0.001144
0.001145
0.001149
0.001152
0.001153
0.001162
0.001170
0.001172
0.001174
0.001179
0.001179
0.001179
0.001180
0.001181
0.001185
0.001186
0.001189
0.001190
0.001192
0.001192
0.001193
0.001200
0.001203
0.001214
0.001218
0.001219
0.001228
0.001229
0.001234
0.001238
0.001240
0.001247
0.001250
0.001264
0.001265
0.001273
0.001275
0.001282

0.01490
0.01490
0.01490
0.01491
0.01491
0.01495
0.01497
0.01497
0.01507
0.01516
0.01517
0.01518
0.01520
0.01520
0.01520
0.01520
0.01520
0.01523
0.01523
0.01526
0.01526
0.0153
0.0153
0.0153
0.0153
0.0153
0.0155
0.0155
0.0155
0.0156
0.0156
0.0157
0.0157
0.0157
0.0158
0.0158
0.0160
0.0160
0.0160
0.0161
0.0161
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NM_031890
NM_001105538
NM_001195215
NM_001199107
NM_207396
NM_078626
NM_032016
NM_004419
NM_004000
NM_032856
NM_021088
NM_003954
NM_000045
NM_006577
NM_153188
NR_034090
NM_031427
NM_001195833
NM_001786
NM_002883
NR_034083
NM_001100913
NM_001195248
NM_001031698
NM_001866
NM_030774
NM_006608
NM_152732
NR_024434
NM_000801
NM_173518
NM_001206426
NM_015201
NM_002787
NM_004388
NM_012393
NM_207360
NM_000355
NM_203301
NM_016623

NR_038269

-1.200
0.758
-0.900
0.715
0.824
-1.059
-1.029
-1.047
-1.089
0.921
0.779
0.779
-2.101
-1.149
-0.875
1.531
0.749
0.867
-1.748
0.863
1.203
0.726
-0.787
1.438
-1.386
1.054
-1.239
-1.854
1.429
-1.006
0.951
-1.135
0.858
-1.029
-0.937
0.912
0.769
-1.509
-0.887
-1.048

-1.414

58.472
41.714
39.609
46.349
31.584
30.622
48.496
34.759
29.855
23.272
56.276
40.545
41.066
42.641
37.203
35.388
44,753
29.517
11.992
29.714
13.751
47.501
34.931
11.691
44.824
18.902
34.180
0.4979
0.6478
83.076
23.845
41.561
32.046
42.533
72.824
24.625
53.883
19.683
39.930
68.683
19.049

0.001293
0.001297
0.001309
0.001309
0.001310
0.001313
0.001316
0.001327
0.001330
0.001332
0.001338
0.001343
0.001351
0.001359
0.001360
0.001360
0.001372
0.001374
0.001377
0.001381
0.001382
0.001385
0.001388
0.001394
0.001394
0.001402
0.001403
0.001407
0.001415
0.001418
0.001427
0.001427
0.001427
0.001431
0.001432
0.001434
0.001435
0.001438
0.001439
0.001452
0.001456

0.0163
0.0163
0.0164
0.0164
0.0164
0.0164
0.0165
0.0166
0.0166
0.0166
0.0167
0.0167
0.0168
0.0169
0.0169
0.0169
0.0170
0.0170
0.0170
0.0170
0.0170
0.0171
0.0171
0.0171
0.0171
0.0172
0.0172
0.0172
0.0173
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0175
0.0175
0.0176
0.0176
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NR_026801
NM_001134659
NM_000511
NM_001136046
NR_003108
NM_207371
NM_138797
NM_015055
NM_030979
NM_001025108
NM_015147
NM_014600
NM_182705
NR_038425
NR_024349
NM_201348
NM_005801
NM_001080409
NM_198794
NM_015050
NM_052951
NM_144723
NM_005783
NM_022457
NM_007365
NM_014316
NM_014819
NM_003776
NM_022777
NM_014506
NR_038859
NM_003480
NM_001123168
NM_133456
NM_144658
NM_001114598
NM_006859
NM_004551
NM_007118
NM_020443

NR_002773

0.761
1.159
0.799
-1.147
-0.784
0.918
0.791
0.910
0.783
0.890
0.757
1.122
0.883
0.915
0.786
0.970
-1.009
0.842
-1.033
-0.961
-0.914
-1.103
-0.892
-0.931
-1.510
0.827
-1.048
-1.142
0.846
-0.946
0.961
1.068
-1.747
0.757
-0.908
1.346
0.911
-0.899
0.867
1.054
1.384

46.063
13.246
32.428
19.375
38.906
28.432
33.850
55.217
56.258
35.831
53.091
29.208
30.737
23.573
56.944
23.471
98.808
30.234
38.193
58.800
49.225
78.401
30.651
74.930
71.350
58.805
74.648
35.777
33.137
49.228
29.129
25.455
0.4317
55.179
77.289
0.7653
23.072
61.775
39.552
17.249
0.3204

0.001463
0.001468
0.001470
0.001472
0.001479
0.001481
0.001485
0.001488
0.001488
0.001493
0.001501
0.001502
0.001506
0.001507
0.001508
0.001509
0.001512
0.001517
0.001517
0.001520
0.001523
0.001523
0.001531
0.001538
0.001541
0.001544
0.001550
0.001563
0.001577
0.001580
0.001584
0.001593
0.001600
0.001603
0.001604
0.001614
0.001617
0.001620
0.001624
0.001626
0.001627

0.0177
0.0178
0.0178
0.0178
0.0178
0.0178
0.0179
0.0179
0.0179
0.0179
0.0180
0.0180
0.0180
0.0180
0.0180
0.0180
0.0180
0.0181
0.0181
0.0181
0.0181
0.0181
0.0182
0.0182
0.0183
0.0183
0.0183
0.0185
0.0186
0.0186
0.0187
0.0188
0.0188
0.0188
0.0188
0.0189
0.0190
0.0190
0.0190
0.0190
0.0190
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NM_018169
NM_152756
NM_012323
NM_024700
NM_005916
NM_172230
NM_004863
NM_006278
NM_005875

NM_001033723
NM_018975
NM_016399
NM_013237
NR_027130
NR_024333

NM_001034024
NM_173826
NM_007166
NM_147192
NM_005643
NM_014283
NM_003845
NM_138393
NM_178422
NM_138278

NM_001008485
NM_207585
NM_032214
NM_021963
NM_005803
NM_005002
NM_025152
NR_034089
NM_004894
NR_027058
NM_007073
NM_013254
NM_016135
NM_004432
NM_152753

NM_004665

-1.073
-0.844
1.129
0.753
0.729
0.812
-1.121
-0.858
-1.028
1.383
-1.074
-0.949
-0.953
0.724
0.855
0.754
-0.958
-1.008
1.175
-0.855
-0.783
-2.010
1.766
0.872
0.852
0.760
-0.897
0.851
1.093
-1.198
-0.753
0.804
0.925
-1.229
0.707
0.816
-0.912
-2.825
0.762
1.394
-1.238

83.037
66.346
16.980
46.741
39.455
36.966
69.616
38.450
88.036
0.5819
66.515
34.096
71.786
45.644
30.500
38.803
24.436
57.466
14.310
35.216
52.786
0.7507
-0.0374
44.201
27.808
37.695
75.168
47.115
11.208
77.107
51.374
48.165
33.517
64.207
40.568
38.452
58.639
18.387
36.165
0.2657
87.291

0.001628
0.001629
0.001638
0.001644
0.001648
0.001650
0.001654
0.001657
0.001662
0.001663
0.001670
0.001676
0.001678
0.001679
0.001682
0.001689
0.001690
0.001690
0.001694
0.001695
0.001696
0.001696
0.001703
0.001704
0.001709
0.001711
0.001712
0.001716
0.001721

0.00172

0.00172

0.00173

0.00173

0.00173

0.00174

0.00174

0.00174

0.00175

0.00176

0.00177

0.00177

0.0190
0.0190
0.0191
0.0191
0.0192
0.0192
0.0192
0.0192
0.0193
0.0193
0.0193
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0195
0.0195
0.0195
0.0195
0.0195
0.0196
0.0196
0.0196
0.0196
0.0196
0.0196
0.0197
0.0197
0.0197
0.0197
0.0198
0.0199
0.0200
0.0200
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NM_152309
NM_001042552
NM_001048205
NM_016466
NM_000641
NR_024377
NM_182557
NM_001124
NM_001142864
NM_153608
NM_001190972
NM_001730
NM_001098831
NR_002227
NM_001003713
NM_152658
NM_001974
NM_023931
NM_006332
NM_020762
NM_003764
NR_004378
NM_152371
NM_006653
NM_024627
NM_032369
NM_153326
NM_018140
NM_014141
NM_001085481
NM_015054
NM_001008910
NM_004302
NM_170737
NM_006024
NM_014787
NM_022113
NM_020161
NM_015151
NM_016058

NM_015967

-0.919
0.832
-1.048
0.866
1.007
1.125
0.737
-1.019
0.853
0.753
-1.367
-1.050
0.851
1.123
-0.921
0.940
-1.453
0.769
-0.965
0.930
-0.955
-1.312
0.812
-0.903
0.917
0.702
-0.870
1.008
1.422
-0.922
-0.881
-0.791
-1.190
-1.109
-0.873
-1.335
-1.859
0.984
0.832
-1.081
-0.800

76.775
70.285
36.588
26.955
14.930
15.901
44.487
61.658
51.454
48.423
17.580
26.331
24.479
13.679
74.123
19.546
63.847
35.406
103.531
20.577
70.599
57.021
30.512
28.569
25.089
44.909
36.710
24.399
0.9211
71.476
49.959
40.243
51.349
81.855
30.571
38.557
0.0646
14.510
64.929
31.093
61.275

0.00178
0.00178
0.00178
0.00178
0.00180
0.00180
0.00182
0.00182
0.00184
0.00184
0.00184
0.00184
0.00185
0.00186
0.00188
0.00188
0.00189
0.00189
0.00190
0.00190
0.00190
0.00191
0.00191
0.00191
0.00193
0.00193
0.00195
0.00196
0.00197
0.00197
0.00198
0.00198
0.00198
0.00200
0.00200
0.00201
0.00201
0.00201
0.00202
0.00202
0.00202

0.0200
0.0200
0.0200
0.0201
0.0202
0.0202
0.0204
0.0204
0.0206
0.0206
0.0206
0.0206
0.0207
0.0207
0.0210
0.0210
0.0210
0.0211
0.0211
0.0211
0.0211
0.0211
0.0211
0.0211
0.0213
0.0213
0.0215
0.0216
0.0217
0.0217
0.0217
0.0217
0.0217
0.0219
0.0219
0.0220
0.0220
0.0220
0.0220
0.0220
0.0221
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NM_001127219
NM_004881
NM_000712
NM_013289
NM_014943
NM_032501
NM_013275
NM_175065

NM_001039355
NM_014000
NM_001569
NM_004071
NM_024948
NM_152329
NM_022079
NM_016614
NM_003339
NM_138287
NR_000025
NM_004079
NM_000963
NM_019044

NM_001008737
NM_138413
NM_000139
NM_003313
NM_005967
NM_199044
NM_023071
NM_080749
NM_022406

NM_001033925
NM_002080
NM_002027

NM_001135178
NM_018482
NM_020682
NR_038460
NM_178868
NM_012161

NM_021964

1.070
-1.418
-0.963

2.140

0.747

0.746

0.738
-0.753

1.111

1.366

0.882
-0.838
-0.923
-0.896
-0.758
-1.004
-0.910
-0.848
-1.486
-0.974
-0.797
-0.742

0.770

0.735

1.104
-1.108

1.010

0.776

0.678

1.345
-1.157
-0.730

0.779
-0.877
-0.875
-1.100

0.894

0.847

1.464
-0.919
-0.811

11.536
10.833
48.019
16.398
55.949
48.460
51.006
46.771
27.562
19.531
27.993
74.217
55.082
29.506
58.599
70.666
72.494
64.672
76.251
106.981
52.757
50.088
57.487
43.050
29.980
68.048
25.603
32.456
43.626
0.5004
31.656
49.988
31.021
62.985
30.251
81.652
66.515
25.219
10.727
87.530
38.659

0.00203
0.00203
0.00203
0.00204
0.00205
0.00206
0.00206
0.00206
0.00206
0.00206
0.00208
0.00208
0.00211
0.00211
0.00212
0.00213
0.00213
0.00214
0.00215
0.00215
0.00215
0.00215
0.00216
0.00216
0.00216
0.00216
0.00217
0.00217
0.00217
0.00217
0.00218
0.00218
0.00218
0.00219
0.00220
0.00220
0.00221
0.00222
0.00222
0.00222
0.00222

0.0221
0.0221
0.0221
0.0222
0.0222
0.0223
0.0223
0.0223
0.0223
0.0223
0.0224
0.0225
0.0228
0.0228
0.0228
0.0229
0.0229
0.0230
0.0230
0.0230
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0232
0.0232
0.0233
0.0233
0.0234
0.0234
0.0234
0.0234
0.0234
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NM_016520
NR_024236
NM_001144825
NM_003793
NM_007111
NM_003621
NM_032571
NM_201999
NM_001146
NM_173648
NM_001012507
NM_014516
NM_001519
NM_003653
NM_014991
NM_012083
NM_002806
NM_182578
NM_015264
NM_020954
NM_023072
NM_002765
NM_021970
NM_152862
NM_001172477
NM_020524
NM_015395
NM_004669
NM_001242397
NM_152836
NM_001067
NM_020947
NR_003001
NM_003072
NM_198880
NM_016463
NR_002921
NM_006042
NM_203282
NM_023078

NM_152633

-1.261
0.829
-1.181
0.917
-1.210
-1.023
-1.172
-0.817
1.233
0.802
-1.790
0.781
0.876
-0.842
-1.115
-0.920
-1.137
-2.039
-0.871
-0.981
1.079
-1.077
-0.798
-0.890
-0.897
0.876
0.890
0.969
-0.724
-0.949
-1.227
0.717
-1.213
0.747
0.690
0.958
-1.222
1.210
-0.722
0.864
-1.003

97.174
30.323
61.970
25.212
56.273
35.401
47.592
39.378
19.265
33.248
-0.0778
45.287
32.265
60.813
61.345
86.242
61.509
27.862
64.670
74.265
16.577
20.984
51.968
101.323
36.381
67.852
31.859
34.031
44.563
38.147
10.548
39.547
79.505
59.104
43.638
34.156
32.171
13.993
41.270
28.280
21.828

0.00222
0.00223
0.00223
0.00223
0.00223
0.00225
0.00226
0.00227
0.00227
0.00227
0.00229
0.00229
0.00230
0.00231
0.00232
0.00233
0.00233
0.00233
0.00235
0.00236
0.00236
0.00236
0.00236
0.00236
0.00237
0.00237
0.00237
0.00237
0.00238
0.00239
0.00239
0.00239
0.00239
0.00240
0.00240
0.00241
0.00243
0.00243
0.00243
0.00244
0.00245

0.0234
0.0235
0.0235
0.0235
0.0235
0.0236
0.0237
0.0238
0.0238
0.0238
0.0239
0.0240
0.0240
0.0241
0.0242
0.0243
0.0243
0.0243
0.0245
0.0245
0.0245
0.0245
0.0245
0.0245
0.0245
0.0245
0.0245
0.0245
0.0246
0.0246
0.0246
0.0246
0.0246
0.0247
0.0247
0.0248
0.0249
0.0249
0.0249
0.0249
0.0250
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NR_033296
NM_014157
NM_080748

NM_001174103
NM_024594
NM_032228
NM_030895
NM_000593

NM_001130924

NM_001174147

NM_001105556
NM_012336
NM_012239
NM_005017
NM_152524
NM_001987
NM_005490

NM_001177382
NM_025190

NM_001127217
NM_016042
NM_025181
NM_175884
NM_014505
NM_033119
NM_032514

NM_001003841
NM_182612
NM_001889
NM_022893

NM_001201543
NM_001444
NR_026844
NM_001995
NM_014400
NM_005213
NM_003816
NM_153638

NM_001129907
NM_133465

NM_033402

0.994
0.832
-0.743
0.899
-0.745
-0.835
0.855
-1.169
1.030
1.029
-0.975
-0.953
0.866
-0.819
-1.188
-0.822
0.809
-0.798
0.745
1.177
-0.730
-0.701
-0.982
0.806
0.840
-1.082
-2.635
0.718
0.947
0.951
0.794
-0.735
-0.888
-1.305
1.267
-1.808
-0.896
-0.694
0.987
-1.393
-1.262

21.316
33.996
40.978
22.288
53.993
57.637
26.652
78.908
13.145
13.519
78.345
57.412
23.163
56.193
0.7754
71.339
39.484
30.148
47.433
0.7177
50.982
52.024
42.126
30.100
24.467
43.150
16.301
56.581
32.069
41.971
59.534
44.345
67.666
90.033
10.759
15.648
36.309
45.738
18.290
23.279
16.790

0.00246
0.00247
0.00248
0.00248
0.00248
0.00249
0.00249
0.00249
0.00250
0.00250
0.00250
0.00250
0.00251
0.00252
0.00252
0.00252
0.00254
0.00255
0.00255
0.00255
0.00257
0.00257
0.00257
0.00257
0.00257
0.00257
0.00257
0.00257
0.00258
0.00258
0.00258
0.00260
0.00261
0.00261
0.00262
0.00262
0.00263
0.00264
0.00264
0.00264
0.00265

0.0251
0.0252
0.0252
0.0253
0.0253
0.0253
0.0253
0.0253
0.0253
0.0253
0.0254
0.0254
0.0254
0.0255
0.0255
0.0255
0.0256
0.0257
0.0257
0.0257
0.0257
0.0257
0.0257
0.0257
0.0257
0.0257
0.0257
0.0257
0.0258
0.0258
0.0258
0.0260
0.0260
0.0260
0.0261
0.0261
0.0262
0.0262
0.0262
0.0262
0.0263

72



NM_001130987
NM_017781
NM_000270
NM_006931
NM_003884
NM_144669
NM_005449

NM_001002841
NM_002106
NM_182908
NM_153370
NM_006238
NM_015150

NM_001174136

NM_001080383
NM_001465
NM_004708
NM_024808
NR_036447
NM_001867
NM_002096
NM_017744
NM_021965
NM_152386

NM_001135919
NR_001545
NM_145203
NM_017873
NM_014331

NM_001122608
NM_003295
NM_032478

NM_001005922
NM_020381
NM_175068
NM_019607

NM_001085429
NM_017847
NM_005435
NM_012395

NM_002867

-1.361
1.231
-1.135
-1.110
-0.850
-1.207
0.877
-1.066
-0.862
1.400
1.061
0.682
0.785
1.219
0.726
-0.821
-0.824
-1.170
0.809
-1.003
0.683
-1.426
1.699
1.353
-0.737
1.831
-1.491
0.691
0.678
-0.888
-1.066
0.834
1.310
0.757
1.666
1.173
0.770
-1.069
0.911
-0.852
0.725

66.576
0.8316
55.452
85.057
66.739
72.993
67.302
65.495
73.174
13.500
18.982
44.458
41.940
0.8509
42.674
87.622
44,992
18.797
51.310
57.153
46.486
0.6108
25.434
0.4279
48.551
23.885
29.146
43.400
47.536
29.402
107.497
35.091
13.891
37.013
20.812
0.9677
42.429
20.617
26.045
52.026
54.613

0.00266
0.00267
0.00267
0.00267
0.00268
0.00270
0.00270
0.00271
0.00272
0.00273
0.00274
0.00275
0.00275
0.00275
0.00275
0.00275
0.00277
0.00277
0.00277
0.00278
0.00278
0.00279
0.00279
0.00281
0.00281
0.00282
0.00282
0.00283
0.00283
0.00283
0.00284
0.00285
0.00285
0.00285
0.00285
0.00285
0.00285
0.00286
0.00286
0.00287
0.00288

0.0263
0.0264
0.0264
0.0264
0.0264
0.0266
0.0266
0.0267
0.0268
0.0268
0.0270
0.0270
0.0270
0.0270
0.0270
0.0270
0.0271
0.0271
0.0271
0.0271
0.0271
0.0272
0.0272
0.0274
0.0274
0.0274
0.0274
0.0274
0.0274
0.0274
0.0275
0.0275
0.0275
0.0275
0.0275
0.0275
0.0275
0.0275
0.0275
0.0276
0.0277
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NM_005091
NM_022750
NM_021228
NM_001289
NM_016944

NM_001242737
NM_022818
NR_002576
NM_030915
NM_173561
NM_018283
NM_004339

NM_001130415
NR_033997
NM_012218
NM_016448
NM_025054

NM_001010987
NM_002800
NM_005070
NR_026790
NM_014498
NM_198584
NM_018279

NM_001097633
NM_144973
NM_032312
NM_004335

NM_001080414
NM_032442
NM_002966
NM_022897

NM_001145277
NM_019109
NM_002902
NM_022754
NM_001636
NM_004373
NM_145901

NM_001100876

NM_018420

-1.681
-1.176
0.724
-1.255
0.958
0.854
-0.904
-1.293
0.751
1.031
0.730
-1.015
0.807
0.757
0.788
-1.565
-0.793
-1.413
-1.087
1.479
0.727
-1.509
0.813
0.719
-0.698
0.799
-1.035
-1.271
0.716
0.897
0.675
-1.075
0.795
0.724
-0.913
0.689
0.966
-0.836
0.701
0.672
-0.962

68.535
57.518
42.869
36.937
27.588
32.049
71.713
52.981
49.022
16.428
35.178
61.380
24.611
37.917
64.230
0.8820
52.474
56.242
80.076
0.2365
36.913
10.090
30.122
45.457
41.736
27.230
20.272
78.343
55.159
22.309
50.493
33.314
57.398
42.136
39.736
50.195
74.589
75.464
45.200
45.910
39.930

0.00289
0.00289
0.00289
0.00289
0.00289
0.00291
0.00292
0.00292
0.00294
0.00295
0.00296
0.00297
0.00297
0.00297
0.00299
0.00300
0.00300
0.00301
0.00301
0.00301
0.00302
0.00302
0.00302
0.00303
0.00303
0.00304
0.00304
0.00305
0.00305
0.00306
0.00306
0.00306
0.00309
0.00309
0.00309
0.00310
0.00313
0.00314
0.00315
0.00315
0.00315

0.0277
0.0277
0.0277
0.0277
0.0277
0.0279
0.0279
0.0279
0.0281
0.0282
0.0283
0.0283
0.0283
0.0283
0.0284
0.0285
0.0285
0.0285
0.0285
0.0286
0.0286
0.0286
0.0286
0.0286
0.0286
0.0286
0.0286
0.0288
0.0288
0.0288
0.0288
0.0288
0.0290
0.0290
0.0290
0.0291
0.0293
0.0294
0.0294
0.0294
0.0295
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NM_003950
NM_001174108
NM_001199346
NR_034125
NR_036573
NR_033908
NM_000455
NM_001039535
NR_023386
NM_006737
NR_040021
NM_016025
NM_018011
NR_003262
NM_015303
NM_005412
NR_026806
NM_001130079
NM_006948
NM_005127
NM_020642
NM_021167
NM_020704
NR_002998
NM_006266
NM_014203
NM_001007794
NM_004124
NM_001114752
NM_006327
NM_014938
NM_014039
NM_004925
NM_014248
NM_013444
NR_002710
NM_198275
NM_001001802
NM_001144952
NM_014412

NM_133460

0.982
-0.829
-1.126

0.910

1.063

0.879
-0.985

0.732

0.790

1.626

0.775
-1.061
-0.830

0.671
-0.818

0.712

1.072
-1.550
-0.736
-1.548

0.690

0.678

0.857
-0.838

0.724
-1.060
-0.687
-0.773
-0.947
-0.930

0.924
-0.770

0.803
-0.970
-0.871

0.909
-1.339

1.203

0.959
-0.729

1.248

21.622
71.790
33.377
20.340
14.211
32.711
64.763
57.256
40.265
10.897
36.140
71.719
65.781
43.629
68.363
36.164
10.671
42.629
49.813
50.860
41.363
45.430
24.156
46.221
53.546
78.632
46.664
49.032
32.622
41.160
34.236
46.602
41.783
60.433
73.993
16.785
68.650
19.101
29.960
41.668
0.5122

0.00316
0.00316
0.00316
0.00317
0.00317
0.00318
0.00319
0.00320
0.00324
0.00325
0.00326
0.00327
0.00327
0.00328
0.00329
0.00329
0.00330
0.00331
0.00332
0.00333
0.00334
0.00335
0.00335
0.00335
0.00339
0.00340
0.00340
0.00341
0.00341
0.00341
0.00341
0.00342
0.00342
0.00342
0.00343
0.00343
0.00344
0.00344
0.00344
0.00344
0.00345

0.0295
0.0295
0.0295
0.0295
0.0295
0.0296
0.0297
0.0297
0.0300
0.0302
0.0302
0.0303
0.0303
0.0303
0.0304
0.0304
0.0305
0.0305
0.0306
0.0307
0.0307
0.0308
0.0308
0.0308
0.0311
0.0312
0.0312
0.0312
0.0312
0.0312
0.0312
0.0312
0.0312
0.0313
0.0313
0.0313
0.0313
0.0313
0.0313
0.0313
0.0314

75



NM_016126
NM_001128324
NM_015042
NM_133378
NM_182633
NM_058241
NR_033410
NM_019037
NM_018221
NM_030650
NM_180991
NR_015395
NM_133459
NR_036586
NM_012099
NM_013239
NM_001757
NM_006235
NM_017560
NM_006761
NM_024419
NM_006772
NM_016112
NM_001572
NM_012191
NM_018048
NM_032717
NM_004536
NM_022365
NM_033212
NM_182487
NM_001040441
NM_020196
NM_080670
NM_001008237
NM_001162371
NM_006087
NM_021205
NM_004048
NM_005980

NM_020402

-0.877
-0.777
0.707
0.726
0.715
-0.718
-1.074
-0.834
-0.791
-1.093
-1.106
-0.849
0.779
0.789
0.789
0.915
-0.933
0.852
0.998
-0.869
-0.835
0.719
0.963
-1.645
1.203
-0.855
-1.133
-1.122
-0.831
1.057
0.779
0.667
0.653
0.678
-1.126
0.831
1.375
-0.883
-1.118
-2.770
1.436

39.888
36.338
47.939
34.115
39.269
51.299
40.714
32.528
70.156
38.424
51.033
47.761
29.454
27.557
34.197
25.408
38.564
60.108
19.852
81.834
59.006
42.690
14.733
70.019
0.4111
33.440
60.188
65.093
48.953
14.147
32.334
50.035
46.402
51.717
10.586
32.148
0.0420
32.988
130.567
68.399
0.0309

0.00346
0.00347
0.00347
0.00347
0.00349
0.00349
0.00350
0.00350
0.00350
0.00352
0.00353
0.00354
0.00354
0.00354
0.00355
0.00356
0.00356
0.00357
0.00358
0.00359
0.00360
0.00360
0.00360
0.00362
0.00362
0.00363
0.00364
0.00365
0.00365
0.00366
0.00366
0.00366
0.00367
0.00368
0.00369
0.00370
0.00370
0.00373
0.00373
0.00375
0.00377

0.0314
0.0314
0.0314
0.0314
0.0316
0.0316
0.0316
0.0316
0.0316
0.0317
0.0318
0.0319
0.0319
0.0319
0.0319
0.0320
0.0320
0.0321
0.0321
0.0322
0.0322
0.0322
0.0322
0.0324
0.0324
0.0324
0.0324
0.0325
0.0325
0.0326
0.0326
0.0326
0.0326
0.0326
0.0327
0.0328
0.0328
0.0330
0.0330
0.0331
0.0333
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NM_004831
NM_024847
NM_002702
NM_006109
NM_080597
NM_001696
NM_206927
NR_037630
NM_198582

NM_001145191

NM_001034841
NM_007347
NM_021255
NM_017563
NR_024582

NM_001143821
NM_176814
NM_007049
NM_153046
NM_207103

NM_001005920
NM_005514

NM_001013663
NM_170699
NM_005165
NM_023068
NM_020244
NR_015427
NM_002641
NM_002463
NM_025135
NM_000890
NM_002128
NR_024567
NM_025072
NM_003236

NM_001141947
NR_033861
NM_001498

NM_001145542

NM_001123040

0.835
0.887
0.835
-0.695
-1.313
-0.765
-0.733
-0.883
0.744
-0.735
0.655
0.675
-0.948
0.647
0.702
0.698
-0.688
-0.821
-1.044
-0.979
0.669
-3.714
-0.825
-1.050
0.804
-2.133
-0.970
0.764
-0.976
-0.844
1.393
0.679
-0.883
0.850
0.719
-0.815
-1.163
0.799
-1.060
0.854
0.678

23.446
20.446
36.241
49.293
37.373
63.798
36.203
48.487
32.863
36.006
40.555
40.163
62.835
44.044
39.682
36.627
54.919
68.039
26.646
68.227
45.996
89.898
42.735
49.212
35.202
11.472
67.806
26.747
16.348
48.534
0.9082
50.704
33.146
31.477
35.216
31.130
46.085
26.545
52.106
30.076
39.245

0.00378
0.00378
0.00379
0.00380
0.00382
0.00383
0.00384
0.00385
0.00385
0.00386
0.00391
0.00392
0.00392
0.00393
0.00394
0.00394
0.00395
0.00395
0.00397
0.00398
0.00399
0.00400
0.00400
0.00401
0.00401
0.00404
0.00404
0.00405
0.00405
0.00406
0.00406
0.00407
0.00408
0.00408
0.00409
0.00409
0.00410
0.00411
0.00412
0.00413
0.00415

0.0334
0.0334
0.0334
0.0335
0.0337
0.0338
0.0338
0.0339
0.0339
0.0339
0.0343
0.0344
0.0344
0.0344
0.0344
0.0344
0.0345
0.0345
0.0347
0.0347
0.0348
0.0349
0.0349
0.0349
0.0349
0.0351
0.0351
0.0351
0.0351
0.0352
0.0352
0.0353
0.0353
0.0353
0.0353
0.0353
0.0354
0.0355
0.0355
0.0356
0.0357
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NM_001015072
NM_052865
NR_033322
NR_040040
NM_014727
NM_138924
NR_003950
NM_005955
NM_003307
NM_173544
NM_032490
NM_152460
NM_173667
NM_031449

NM_001142564
NM_015918
NM_206926

NM_001166373
NM_006973
NM_014321
NM_024620
NM_198147
NM_052932

NM_001009608
NM_000349
NM_005534
NR_002222

NM_001105573
NM_017910
NM_002514
NM_016147
NR_003008
NR_037847

NM_001114133
NM_012328
NR_026899
NM_173855
NR_023915
NM_138389
NM_139018

NM_173573

-0.669
-0.783
0.683
0.725
0.689
1.141
0.806
-0.759
-1.789
1.207
-1.128
1.066
0.723
0.662
1.093
-0.826
0.637
-0.815
-1.282
0.758
0.687
0.667
-1.110
-0.699
0.719
-0.942
-0.807
0.688
-1.086
1.380
-1.072
-1.303
0.948
0.730
-0.660
-0.736
1.205
1.071
0.702
-0.771
0.931

36.059
28.315
47.161
46.526
49.904
17.867
30.339
55.777
43.102
14.374
32.919
0.8226
29.810
49.549
15.351
43.687
41.673
54.014
31.351
38.789
35.979
44.632
81.492
42.666
33.791
66.912
43.776
48.023
19.544
23.896
22.260
75.099
13.943
38.886
38.203
57.511
12.496
19.303
36.601
40.814
18.159

0.00415
0.00416
0.00417
0.00418
0.00423
0.00424
0.00425
0.00426
0.00426
0.00426
0.00427
0.00427
0.00427
0.00428
0.00430
0.00430
0.00430
0.00433
0.00433
0.00433
0.00433
0.00433
0.00434
0.00434
0.00436
0.00436
0.00437
0.00438
0.00438
0.00438
0.00438
0.00440
0.00440
0.00442
0.00443
0.00443
0.00444
0.00444
0.00444
0.00444
0.00446

0.0357
0.0358
0.0358
0.0359
0.0362
0.0364
0.0364
0.0364
0.0364
0.0364
0.0364
0.0364
0.0364
0.0365
0.0366
0.0366
0.0366
0.0368
0.0368
0.0368
0.0368
0.0368
0.0368
0.0368
0.0369
0.0369
0.0370
0.0370
0.0370
0.0370
0.0370
0.0370
0.0370
0.0372
0.0373
0.0373
0.0373
0.0373
0.0373
0.0373
0.0374
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NM_007159
NM_004741
NM_003789
NM_014705
NM_080841
NM_004911

NM_001195755
NM_018164
NM_002120

NM_001042600
NM_080664
NM_004418
NM_018346

NM_001099279
NM_023011
NM_020854
NM_005975
NM_006847
NM_004994
NM_014984
NM_020300
NM_018071
NM_173690
NR_040038
NM_198077

NM_001004686
NM_198488
NM_019118
NM_014891
NM_022787
NM_016653
NM_173485

NM_001145652
NM_207330

NM_001035235

NM_001031727
NM_178820
NM_018491
NM_002898
NM_080596

NM_007337

-0.690
0.693
0.762

-1.183

-0.750
0.807
0.936

-0.884
0.896
0.757
0.675
1.219
0.724

-0.919
0.654

-0.619
0.692

-1.015

-2.055
1.081

-0.721
1.049
0.718
0.915

-0.718
1.586
1.068

-0.814
0.669
0.653

-0.969
1.001

-1.593
1.213

-0.722
0.682
0.765

-1.051
0.719

-0.819
1.220

38.736
52.154
37.635
25.401
60.589
28.886
16.767
37.326
39.080
64.276
43.459
31.295
39.565
19.785
44.861
46.294
38.084
31.169
78.399
0.8452
40.840
31.656
59.352
20.990
41.863
0.0633
0.9930
37.996
36.236
48.814
35.321
19.513
0.2946
0.3792
51.123
58.178
36.172
38.828
58.890
44.504
0.6385

0.00446
0.00447
0.00447
0.00447
0.00448
0.00449
0.00450
0.00450
0.00450
0.00451
0.00452
0.00453
0.00453
0.00454
0.00455
0.00456
0.00458
0.00459
0.00459
0.00459
0.00459
0.00459
0.00460
0.00460
0.00462
0.00463
0.00463
0.00463
0.00464
0.00464
0.00464
0.00466
0.00466
0.00466
0.00466
0.00467
0.00467
0.00467
0.00468
0.00468
0.00469

0.0374
0.0374
0.0374
0.0374
0.0375
0.0375
0.0375
0.0375
0.0376
0.0376
0.0376
0.0377
0.0377
0.0378
0.0378
0.0379
0.0380
0.0380
0.0380
0.0380
0.0380
0.0380
0.0380
0.0380
0.0381
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0382
0.0383
0.0383
0.0384
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NM_153371
NM_173471
NM_001007540
NM_003681
NR_002585
NM_031446
NM_207410
NM_170710
NM_153705
NM_024809
NM_015635
NM_016154
NM_030809
NM_001164342
NR_026771
NM_012241
NM_022768
NM_004448
NM_207345
NM_002158
NM_020980
NM_000946
NM_139241
NM_012445
NM_023074
NM_016535
NM_016299
NM_001042522
NR_040109
NM_182506
NM_001122770
NM_001113402
NM_031296
NM_004374
NM_001195194
NM_016442
NM_012456
NM_020230
NR_038929
NM_144982

NM_001109903

0.679
0.864
1.943
0.730
-1.042
-0.758
0.858
0.811
0.689
0.930
-0.895
-0.688
0.950
1.222
0.986
0.737
-0.952
1.011
1.246
-0.676
-0.988
-0.772
-0.933
1.166
0.732
0.662
-0.997
0.769
1.007
0.685
-0.655
-0.875
-0.742
-1.214
-2.031
-0.750
-1.353
0.642
-1.316
-0.652
-1.692

51.175
33.239
0.0991
54.168
47.294
39.405
18.251
25.502
36.362
16.794
55.899
54.048
13.425
0.4630
17.877
26.370
20.029
27.821
24.263
42.925
92.137
33.178
49.428
40.970
30.210
39.202
47.231
29.916
18.120
40.974
50.039
32.505
53.156
38.887
0.5139
59.635
46.536
49.750
0.5221
51.545
0.0484

0.00470
0.00474
0.00474
0.00476
0.00477
0.00477
0.00478
0.00478
0.00479
0.00479
0.00480
0.00480
0.00481
0.00481
0.00482
0.00483
0.00484
0.00484
0.00484
0.00486
0.00486
0.00487
0.00488
0.00488
0.00490
0.00495
0.00495
0.00495
0.00496
0.00496
0.00498
0.00498
0.00498
0.00498
0.00502
0.00502
0.00502
0.00504
0.00505
0.00507
0.00508

0.0384
0.0387
0.0387
0.0388
0.0388
0.0389
0.0389
0.0389
0.0389
0.0389
0.0389
0.0389
0.0390
0.0390
0.0391
0.0391
0.0391
0.0391
0.0391
0.0392
0.0392
0.0393
0.0393
0.0393
0.0395
0.0398
0.0398
0.0398
0.0398
0.0398
0.0399
0.0399
0.0399
0.0399
0.0401
0.0402
0.0402
0.0403
0.0403
0.0404
0.0405
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NM_001009998
NM_003535
NM_020997
NM_032420
NM_002166
NM_017633
NM_032132

NM_001099783
NM_004421
NM_032389
NM_020961
NM_031910

NM_001122646
NM_018112
NM_005760
NM_005694
NM_000634
NR_024447

NM_001136482
NM_006226
NM_002721

NM_001014283
NR_040058

NM_001206998

NM_001145112
NR_027274
NM_152435

NM_001198961

NM_001184718
NM_000892
NM_198461

NM_001002755
NM_020404

NM_001127582
NM_022051
NM_024028
NR_024565
NM_004240
NM_207009
NM_002115

NM_025065

0.677
-0.999
1.265
-1.334
-0.655
-0.827
-1.723
-1.198
0.752
0.658
-0.945
0.770
1.055
-0.809
-0.935
-0.929
-0.941
0.899
-0.722
-0.913
-0.695
0.696
0.743
0.742
-0.771
0.943
1.524
0.736
-0.649
1.238
0.931
-0.831
0.938
-0.707
-1.009
0.682
-0.881
1.136
-0.888
-0.981
-0.802

47.092
53.770
0.3480
14.097
54.605
53.581
12.686
22.722
40.020
38.000
25.866
34.312
0.8051
30.517
28.054
56.784
96.869
18.430
48.075
40.245
57.214
57.549
45.378
28.146
36.998
17.140
0.0580
35.971
42.762
0.1866
18.951
33.497
24.570
43.778
71.872
44.730
34.997
0.4745
60.190
69.185
51.767

0.00509
0.00510
0.00510
0.00510
0.00511
0.00512
0.00513
0.00513
0.00515
0.00515
0.00518
0.00518
0.00519
0.00519
0.00522
0.00522
0.00522
0.00523
0.00524
0.00525
0.00527
0.00527
0.00529
0.00530
0.00532
0.00532
0.00532
0.00535
0.00536
0.00538
0.00538
0.00539
0.00539
0.00540
0.00541
0.00541
0.00542
0.00543
0.00544
0.00544
0.00547

0.0406
0.0406
0.0406
0.0406
0.0407
0.0407
0.0407
0.0407
0.0408
0.0408
0.0410
0.0410
0.0411
0.0411
0.0412
0.0412
0.0412
0.0413
0.0413
0.0413
0.0415
0.0415
0.0416
0.0417
0.0418
0.0418
0.0418
0.0420
0.0420
0.0421
0.0421
0.0422
0.0422
0.0422
0.0422
0.0422
0.0423
0.0423
0.0424
0.0424
0.0426
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NM_014015
NR_015433
NM_003943
NM_173462
NM_005669

NM_001014342
NM_203414
NM_022344
NM_021630
NM_152729
NM_004161
NM_004063

NM_001080480

NM_001161726
NM_002098
NM_003010

NM_001206840
NR_003246

NM_001104586
NM_004521
NM_145169
NM_173827

NM_001199975
NR_033827
NM_017945
NM_145233
NM_033027

NM_001029858
NM_016078
NM_001870
NM_032140
NM_018109
NM_018089
NM_015964
NR_024448
NM_030627
NM_005632
NM_006868
NM_022149
NR_026993

NM_016532

0.900
0.782
-1.235
0.775
-0.748
0.773
-0.775
0.682
0.728
-0.709
-0.754
0.895
0.803
-0.804
0.953
-0.692
0.743
0.902
0.677
-0.907
-0.851
0.640
-0.776
0.643
-0.754
-0.818
-0.776
0.682
-0.824
1.629
1.163
0.677
0.678
1.292
-0.719
-0.875
0.701
-1.011
0.922
0.716
-0.834

16.818
34.957
0.7975
32.158
64.579
24.042
46.159
59.349
39.835
35.554
38.124
17.741
72.283
51.543
19.053
51.483
34.365
23.456
44.463
76.488
65.963
41.282
44.864
48.536
41.066
26.555
44.421
39.365
51.526
22.672
0.6639
40.222
41.373
20.406
65.227
59.603
34.148
82.274
22.563
63.570
73.201

0.00548
0.00548
0.00549
0.00551
0.00552
0.00553
0.00553
0.00554
0.00558
0.00558
0.00560
0.00561
0.00565
0.00566
0.00566
0.00566
0.00568
0.00568
0.00569
0.00569
0.00570
0.00570
0.00571
0.00571
0.00572
0.00574
0.00575
0.00575
0.00575
0.00576
0.00577
0.00577
0.00578
0.00582
0.00584
0.00585
0.00585
0.00585
0.00585
0.00585
0.00585

0.0426
0.0426
0.0426
0.0428
0.0428
0.0429
0.0429
0.0430
0.0432
0.0432
0.0433
0.0434
0.0437
0.0437
0.0437
0.0437
0.0437
0.0437
0.0438
0.0438
0.0438
0.0438
0.0439
0.0439
0.0439
0.0440
0.0440
0.0440
0.0440
0.0440
0.0441
0.0441
0.0442
0.0444
0.0445
0.0445
0.0445
0.0445
0.0445
0.0445
0.0445
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NR_002578
NM_001725
NM_198580

NM_001174116
NM_013974

NM_001126111
NR_036515
NM_182562

NM_001023563
NM_024297

NM_001146688
NR_002712
NR_024540
NM_182547
NM_006425
NM_138357
NM_032709

NM_001113546
NM_024902
NM_133462
NM_015994
NM_025075
NM_018465
NM_003100
NM_000151
NM_006876
NM_001623

NM_001039697
NM_014698
NM_003523
NM_015077
NM_007344
NM_002432
NM_022726

NM_001143887
NM_052818

NM_001145392
NR_024004
NM_005321
NM_021140

NM_005419

-0.990
-1.414
0.671
-0.807
-1.219
-0.770
0.791
-1.399
0.704
-0.731
-0.701
-1.206
0.678
0.613
-0.872
-0.820
0.902
1.073
0.883
-0.697
-0.883
-0.747
-0.792
-0.700
0.924
1.242
-0.868
-0.726
0.701
-0.695
0.781
0.937
-0.912
-1.348
-0.821
-0.744
-0.775
1.488
0.770
-0.711
-1.149

33.025
46.200
39.394
57.938
0.6280
53.475
26.358
0.5660
59.570
57.630
49.009
64.094
53.170
46.390
72.741
26.472
21.101
20.203
16.720
55.510
58.048
46.354
29.144
45.143
18.173
0.2430
70.706
59.317
31.024
50.793
26.271
14.500
102.009
0.1210
60.584
42.988
37.360
16.035
64.694
36.219
64.026

0.00586
0.00586
0.00586
0.00587
0.00588
0.00588
0.00589
0.00589
0.00589
0.00591
0.00592
0.00592
0.00594
0.00594
0.00595
0.00595
0.00599
0.00599
0.00600
0.00602
0.00602
0.00603
0.00603
0.00605
0.00610
0.00613
0.00615
0.00615
0.00616
0.00616
0.00616
0.00618
0.00619
0.00619
0.00620
0.00622
0.00622
0.00624
0.00624
0.00627
0.00627

0.0445
0.0445
0.0445
0.0445
0.0446
0.0446
0.0446
0.0446
0.0446
0.0447
0.0447
0.0447
0.0448
0.0448
0.0448
0.0448
0.0451
0.0451
0.0452
0.0452
0.0452
0.0453
0.0453
0.0454
0.0458
0.0460
0.0460
0.0460
0.0460
0.0460
0.0460
0.0461
0.0462
0.0462
0.0462
0.0463
0.0463
0.0464
0.0465
0.0466
0.0466
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NM_012086
NR_029401
NM_016475

NM_001242307
NM_024980
NM_207332

NM_001077700
NM_174913
NM_006839
NM_022977
NM_144695
NM_000163

NM_001199784
NM_003262
NM_015666
NM_152272
NM_032316
NM_032797
NM_006516
NM_016089

NM_001031746
NR_038941
NM_006416

NM_001037984
NM_004808
NM_181712
NM_138383
NM_130439

NM_001010906
NM_003830
NM_052896
NM_213589
NM_006606
NM_006554
NM_015898
NM_019852
NM_001706
NM_019121
NM_152363

NM_001128227

NM_001146020

-0.734
-0.988
-0.752
0.857
0.928
-0.679
-0.787
0.784
0.662
-0.796
-0.727
0.815
1.094
-0.989
0.635
0.714
0.689
0.935
-0.860
0.664
0.640
0.800
-0.714
0.748
0.635
0.749
1.181
-1.211
0.622
-1.099
1.492
0.930
0.608
-1.035
0.685
-0.708
-0.944
0.762
0.852
0.679
0.616

38.475
72.568
34.641
23.371
23.954
36.172
66.614
27.111
49.673
67.612
44.977
24.284
0.4376
72.782
52.874
62.837
37.487
16.476
79.867
36.286
51.565
29.825
38.392
46.120
47.056
22.853
0.4444
90.120
47.668
65.191
0.1282
15.375
39.770
25.535
58.061
59.243
84.105
25.261
19.337
59.562
44.188

0.00627
0.00627
0.00628
0.00629
0.00629
0.00630
0.00631
0.00632
0.00632
0.00632
0.00634
0.00635
0.00635
0.00636
0.00637
0.00638
0.00639
0.00639
0.00640
0.00641
0.00642
0.00646
0.00647
0.00648
0.00650
0.00650
0.00650
0.00650
0.00652
0.00652
0.00653
0.00653
0.00654
0.00654
0.00656
0.00658
0.00658
0.00660
0.00661
0.00662
0.00662

0.0466
0.0466
0.0466
0.0466
0.0466
0.0467
0.0467
0.0467
0.0467
0.0467
0.0468
0.0469
0.0469
0.0469
0.0469
0.0470
0.0470
0.0470
0.0471
0.0471
0.0472
0.0474
0.0475
0.0475
0.0476
0.0476
0.0476
0.0476
0.0477
0.0477
0.0477
0.0477
0.0477
0.0477
0.0478
0.0479
0.0479
0.0480
0.0481
0.0481
0.0481
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NM_032842
NM_003439
NM_003513
NR_022011
NM_004252
NM_003569
NM_001242
NM_003666

NM_001204527
NM_003778
NM_016417
NM_017988
NM_178310

NM_001077511
NM_006402
NM_001562
NM_000190
NM_003825
NM_000069
NM_021244

NM_001127176
NM_005574
NM_152688

0.644
-0.855
-1.137

0.757

0.796
-0.728

0.761
-0.684
-0.653
-0.672
-1.319
-0.927

1.089

1.035
-0.672
-0.762
-0.819
-0.785

1.287
-0.845

0.707
-1.284

1.059

51.446
84.393
23.173
32.415
70.947
70.649
49.701
55.731
52.367
39.310
95.761
65.302
16.025
13.169
49.601
35.146
48.571
79.286
0.0714
41.215
29.217
0.5607
0.9498

0.00663
0.00665
0.00667
0.00668
0.00669
0.00671
0.00672
0.00675
0.00676
0.00680
0.00682
0.00682
0.00683
0.00684
0.00686
0.00687
0.00688
0.00689
0.00689
0.00692
0.00692
0.00692
0.00694

0.0482
0.0483
0.0484
0.0484
0.0485
0.0486
0.0487
0.0488
0.0489
0.0491
0.0492
0.0492
0.0493
0.0493
0.0495
0.0495
0.0495
0.0496
0.0496
0.0497
0.0497
0.0497
0.0498
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Discussao

Os disturbios da tireoide sdo os mais comuns distlrbios endocrinoldgicos encontrados
na gravidez. Como os sintomas do hipotireoidismo sdao muito semelhantes aos encontrados em
gestantes em eutireoidismo, o diagndstico clinico estruturado em sintomas e sinais é
praticamente impossivel. A dosagem do TSH na rotina do pré-natal poderia ser uma solucao,
mas mesmo sendo uma tendéncia na Europa e nos Estados Unidos, a dosagem universal do TSH
na assisténcia ao pré-natal ainda n3o é realizada em todos os estados do Brasil. O Ministério da
Salde ainda recomenda a estratificacdo de risco para a doenca tireoidiana (65), o que
provavelmente reduz o diagndstico da doenca no Brasil.

O uso de estratégias de rastreamento universal ou mesmo a ndo uniformidade entre as
condutas adotadas pelos médicos dos diversos continentes, pode representar a necessidade de
testes mais preditores dos desfechos e que tenham uniformidade nas diferentes populacGes
(66, 67, 68, 69). As incertezas levando a falta de consenso entre os médicos é particularmente

clara, quando utilizamos como exemplo a hipotiroxinemia gestacional (68).

No entanto, apesar da falta de consenso entre os médicos e mesmo ndo sendo
universalmente utilizado, o TSH também ndo é um instrumento diagndstico perfeito para a
gestacdo, pois os valores de referéncia podem variar entre populacGes distintas e entre os
trimestres da gestacdo. Assim como, o T4L e o T4 Total tém uma mensuracdo pouco confidvel
na gestacao, pois os métodos para avaliar a sua concentragao sao falhos devido a elevagdo dos
niveis de TBG e em func¢do da baixa concentracdo de albumina neste periodo (1).

Embora seja dificil a caracterizacdo clinica do hipotireoidismo na gravidez, as pacientes
do grupo em hipotireoidismo, em rela¢do ao indice de Zulewsky, apresentaram valores maiores
do que o grupo controle. Este fato faz acreditarmos que, mesmo com o valor do TSH ndo tdo
elevado em relagdao a referéncia trimestre-especifica, estas gestantes com hipotireoidismo
apresentaram sintomatologia compativel com o hipotireoidismo, corroborando o diagndstico

realizado através dos valores de referéncia trimestre especificos do TSH.

A andlise da figura | ilustra muito bem a homogeneidade das gestantes entre os grupos
controle e hipotireoidismo. Podemos observar as oito gestantes analisadas, sendo que podemos
notar a distin¢do nitida entre os grupos, o que ocorre pela combinacéo de todos os 11531 genes
estudados na analise final. Devido a alta homogeneidade da amostra, nenhum paciente foi
excluido para o restante da analise, o que refletiu em um aumento da sensibilidade do estudo e

um maior nimero de genes diferencialmente expressos.
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Quando realizamos a anadlise de agrupamento da expressdo génica, através do grafico
heatmap, é evidente a individualizacdao do grupo controle e do grupo com hipotireoidismo. Este
resultado reforca a o potencial diagndstico dos genes estudados, sendo que precisamos seguir
com a validacao através do PCR em Tempo Real para determinar os melhores alvos como
biomarcadores relacionados ao hipotireoidismo na gestacao.

AlteracOes na fisiologia da tireoide materna tém implicacdes significativas para a saude
materna e fetal, bem como com complica¢des obstétricas, incluindo interrup¢ées e disturbios
da gravidez, o parto e problemas na vida neonatal precoce (65). As alteragGes de expressao
génica sdo esperadas em todos os tecidos. Assim, a dependéncia do feto para com os hormonios
tireoidianos da mae, é fundamental paro o seu adequado crescimento e desenvolvimento (19).
O desenvolvimento inicial do sistema nervoso central fetal é influenciado por varios hormonios,
principalmente pelos hormonios da tireoide. Um estudo foi desenhado para clonar o gene cuja
expressao esta alterada em associacdao com hipotireoidismo perinatal no cerebelo de ratos. Os
resultados indicaram que a enzima terminal da cadeia respiratéria mitocondrial, COX | foi uma
das importantes moléculas alvos regulados pelo hormonio da tireoide no cerebelo de ratos
recém-nascido (70).

Mesmo sabendo da importancia dos hormdnios da tireoide para o desenvolvimento
normal do cérebro, pouco se sabe sobre os eventos moleculares subjacentes criticos a esse
papel. Um estudo investigou a base molecular da acdo dos hormonios tireoidianos no cérebro
em desenvolvimento, comparando os padrdes de expressdo de genes do genoma no cerebelo
entre ratos juvenis eutireoidianos e com hipotireoidismo, usando microarrays. A analise
estatistica revelou expressdo diferencial significativa de 2940 genes. Uma analise mais
aprofundada identificou 204 genes significativamente alterados (71).

Liu e colaboradores tentaram determinar se existe uma resposta adaptativa da tireoide
materna na gravidez ,foi utilizado um modelo animal em ratas.

Através da mensuracdo do peso da tireoide entre ratas do inicio, meio e final da
gestacdo, comparativamente as ratas ndo gravidas, observou-se que o peso da tiroide materna
aumentou em cerca de 18% no final da gravidez. Para avaliar a andlise sobre os mecanismos
moleculares envolvidos, foi feita RNA-Seq para investigar mudangas de expressao génica global
na tireoide materna. Foram identificados no total 615 genes diferencialmente expressos, a
maioria dos quais (558 genes) foram regulados positivamente no final da gravidez em
comparagdo com o controle (72).

N3o é possivel determinar no nosso estudo, se os genes diferencialmente expressos
representam uma resposta isolada da expressdo das células encontradas no sangue ou se alguns

destes RNAs podem refletir uma resposta especifica de algum tecido da mae ou do feto.
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Conseguimos observar pela andlise funcional dos genes diferencialmente expressos, que
a algumas caracteristicas especificas do funcionamento celular devem ser mais afetadas, mas
como varias vias de sinalizacdo estdo com a expressdao dos seus genes modificados no
hipotireoidismo. As repercussdes para o funcionamento dos tecidos podem ser maiores do que
poderiamos especular. A correlagao desta expressdao com a anemia gestacional, que tem uma
prevaléncia aumentada em pacientes com hipotireoidismo também auxilia na validacao destes
dados (73,74).

Neste estudo, fomos capazes de demonstrar um painel de genes com expressdo
diferencial no sangue de pacientes com hipotireoidismo gestacional subclinico e correlaciona-lo
com modificagGes que podem ser encontradas nesta doenca. Portanto, apds a proxima etapa
de validagdo, existe a possibilidade de estabelecermos biomarcadores Uteis, que contribuirdo
para um diagndstico mais efetivo do hipotireoidismo nesta populacdo. O estabelecimento de
uma ferramenta diagndstica mais sensivel e especifica poderd minimizar os efeitos deletérios

para a mie e para o feto, que estdo associados com esta doenca.
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Conclusao

Foi possivel identificar genes 11531 que podem ser uteis formando um painel de
biomarcadores pela capacidade de diferenciar o eutireoidismo do hipotireoidismo primario e
subclinico na gestagao e também correlaciona-los com os niveis séricos de TSH na gestagao.
Esses genes apresentam repercussoes clinicas em variadas situacdes e sdo compativeis com as
observadas nas pacientes hipotireoideas. A validacdao desses genes em um numero maior de
gestantes eutireoidianas e hipotireoidianas primarias por técnica de PCR em Tempo Real serd a

proxima etapa deste trabalho.
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