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Abstract

In ovarian follicle development, estrogen acts as a regulatory molecule to mediate proliferation and
differentiation of follicular cells. ERa (estrogen receptor a) exerts regulatory function classically by binding
directly to the estrogen response element, recruiting co-factors and activating or repressing transcription in
response to E2. In this study, we used ChIP-seq to map ERa-binding sites in ovaries of Hy-line Brown commercial
hens at 45d, 90d and 160d. In total, 24,886, 21,680 and 23,348 binding sites were identified in the ovaries of
hens at 45d, 90d and 160d, which are linked to 86, 83 and 74 genes, respectively. The PPl network contains 47
protein nodes and 164 interaction edges, among which, AKT1 (V-Akt Murine Thymoma Viral Oncogene Homolog
1) and ACTN2 (Actinin Alpha 2) with the highest weight in the network, followed by CREB1 (CAMP Responsive
Element Binding Protein 1), and EPHAS (EPH Receptor A5) were identified. These genes are likely related to
sexual maturity in hens. This study also provides insight into the regulation of the ERa target gene networks and
a reference for understanding ERa-regulated transcription.
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Fxistent methods

« TF-IDF

o JextRank* (PageRank)

* - R. Mihalcea and P. Tarau, TextRank: Bringing Order into Texts, 2004,



Existent methods: lextRank

Letter 1

He does in fact achieve barely 6/12 unaided, but this improves to 6/6 in each eye
separately with a hypermetropic correction. Biomicroscopy showed some nuclear sclerosis
in the lens which are quite clear for his age. His intraocular pressures were normal and
optic discs and fundi appeared healthy.

Letter 2

Fortunately he still shows no sign of diabetic retinopathy, but is starting to show cataract
changes in both eyes even thought this has not affected his sight adversely. His own glasses
gave him right 6/9+ left 6/6 and his intraocular pressures were well within normal limits.
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W. Liu et. al., A genez‘/c algorithm enabled ensemble for unsupervised medical term
extraction from clinical letters, 2015.
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Intermediate result: Information Gain method

 Meaningful keyphrases extraction using Kullback-
Leibler divergence-based method

e \We called it Information Gain method:

Information Gain: new method
of keyphrase extraction
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Before tokens removing
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8 antioxidant potential | lactis
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10 therapy exposure agarose gel
11 ovx zol test whether
12 light chain tumor samples
13 pedot go williams syndrome
14 rs10468017 variant foot protein
15 tumorigenic clones isolates type
16 mirror neuron neuron areas
17 neuron areas mosaic virus
18 elevated umbilical eec syndrome
19 proteomic analysis voltage gated
20 cultured fibroblasts ncin78
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After tokens removing

Closed KL(ngram, tilda) Closed KL (tilda, ngram) TF-IDF TextRank Variational KL(ngram, tilda) Variational KL(tilda, ngram)
1 voltage gated case series present study fetal cells tumorigenic clones db db
2 resonance energy therapy exposure breast cancer induced transition gluni glun2b W W
3 direct suppression prenatal diagnosis wild type gene expression ophthalmology journals substantia nigra
4 tumor samples mid log results suggest suggested guidelines egfp nachralpha3 tumorigenic clones
5 prenatal diagnosis tumorigenic clones gene expression complete follow numbered tag intestinal tract
6 serine threonine | lactis cell lines coagulation function substantia nigra numbered tag
7 n acetylcysteine resonance energy long term related infections volar oblique alfalfa peroxidase
8 antioxidant potential agarose gel cell cycle clinical studies elastin matrix qbeta replicase
9 negative affectivity test whether risk factors first data nursing home hydroxymethylglutaryl coenzyme
10 therapy exposure tumor samples polymerase chain pathway conduction regenerative medicine transdermal buprenorphine
11 ovx zol williams syndrome growth factor treated seeds hydroxymethylglutaryl coenzyme lysinibacillus sp
12 light chain foot protein chain reaction gene increase lysinibacillus sp oral contraceptives
13 pedot go isolates type significant difference similar trends hypocotyl elongation tick borne
14 rs10468017 variant neuron areas cell death higher levels intestinal tract distant metastases
15 tumorigenic clones mosaic virus cancer cells investigated lesions carbonic anhydrase IxxIl motif
16 mirror neuron eec syndrome mg kg bone marrow mirror neuron gluni glun2b
17 neuron areas voltage gated cell line cub charnley classification bm examination
18 elevated umbilical nci n78 significantly higher molecular computing voluntary interruptions xl cgd
19 proteomic analysis distant metastasis important role zokor species moogoo udder clinicaltrials gov
20 cultured fibroblasts clinical importance cell surface affected organs try ends multivariate logistic
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Proposed method (A) 7

ngram-token

Closed KL divergence formula*

det 21
det 20

1
D1 (M||N1) = 3 (tr (Z71%0) + (1 — po)  Z7 (p1 — po) — k+ln(

* - https://en.wikipedia.org/wiki/Kullback-Leibler_divergence
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Proposed method (B) T

Variational KL divergence formula®

f(x)
g9(z)

Za, WGN(CU; [.La,;Ea) (3)
> WoN (25 po; To)

We will frequently use the shorthand notation f,(z) =
N (z; pa; Xa) and gy (z) = N (z; pp; Xp). Our estimates of D( f||g)
will make use of the KL-divergence between individual components,
which we thus write as D( fa|/gs).

- S, wgre—PUallfar)
Dvariational(f”g) = Z Ta log wabe—D(fa“gb) . (20)

."4

ngram-token

*-J. R. Hershey and P. A. Olsen, Approximating the Kullback Leib

12

Divergence Between Gaussian Mixture Models, 20(
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* stopwords like [‘to’, ‘a@’, ‘of’, ‘the’, ...] are removed
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Random text: betore

TextRank
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Random text: after
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Further improvements

* Finish description of the method
o Complete module for Python-language

* [next semester| Automatic classification of
extracted medical terms
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