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Modyfikacje specyficzne dla tkanki

c?oogot
o. é)
Fixatiop N O Pele) Ogé%:og Nuclear sorting > *?.f ChmmatlnP ChlP-

& nuclei OOO OCb (FACS) m preparation” SEQ
extracton SO % . >95% PUTItY %
OC? D 00 (:} go O % :
0000 X

staged collections o ~ pool of
of embryos driving a fluorescent staining tissue-specific
tissue-specific nuclear tag 3 nuclei
d|scard
unstained nuclei
57 3% BiTS-ChIP-SEQ | ‘ ‘
E 1[]_4
B 301 chiP-§£Q
- 2
o 101
ks
= ChiP- i )
. | ki Iﬂ lﬁ
@ - 1
E_ | M A Ltluniﬂlh I‘HEMM m!“m LlLJJ" dﬂ i“ |Ill|| I.llmjll ||1|| (TR (PR P T M ITER P
] Obpﬁga
& T T 18565000 : 185?‘5000 : 18585000 .-I -
400 1 2 3 —- — AR
s mAiexadfg% (Log) 1 e | ppa robo CG30259

Bonn et al. Nat. Genet, 2012




Stworzenie klasyfikatora
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Weryfikacja eksperymentalna
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Znajdowanie nowych motywow
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Szukanie Enhancerdw przy pomocy motywow

(A) High stringency matches

= HARKE -A IJI-l.I‘\- . HJI:I'.I'- &k | DL ARk L] e S
i l i

- I Il 1 [ i
Rizaoid [ | 1 0w | i i (TR 1M i | IFHL N
L rudanl | LELIE 0 1 | | | 1
Hum:hilback [ i . Wl [ i [ 1 NIRRT i i
K mpiparl THRT 11 Lomm oI 11 1 TR 1 1 1 [ T R T THE
Kmirps ] |
cven-skipped
1k H |1 & | I | inla I 1l 1HHE 48 WHE |—F-E&18 | |
———1+H F B HE P IR E | | o =il | B 15 1l e 1 |
Kmirps i
K. el TH TR TR 1] | AN i i i i i n im0 L NibeE TATHIE ]
Humcliback T 1 T1H BT [ I ] n 1 T o W IRT
Caudnl i ] i il i i wi i n
Hicoid i1 m | 1 i il il i i i | i o nil i i
W
10k L HiEh [ h IR AR BOHCTE e
(B) High stringency matches and clustering filter
B JiEE IEEiE R gk | 0= ik T BV
Hivasd
Lasmiial |
”IE.:“ I'lllai_'k :
: |
Kmarps |
1
even-shipped
K + I AN . Imiq 180 HiHE il [ SIRES &= 5l | |
Komirpe . | i x| B IHE B k L] [ | | IH —1A LB . B R
K riigap:l I
H.in.'i1 1k I
Cpmilnl El
Hisagul I
. I 1 r 1 I 1 r T 1 . T I i l T l
- L =2 - Kb OE b [rg 5 IEHL e BEI

Berman et al, (2002) PNAS 99, 7537-Te2



E NEX2-5
- =l
iMAL_ Q8 I 11 Hi IJ.III'III [ [ || } IIII1

Smad Smad

Hurmses SRR R T TOART TR T G R A G O O A TT e R C R T T AT O

p—— PEOLD RO R PO R e e e el L
Holsa  GEARTGTCATTAAT G GOEReaAA LTI CATTCEAGAC AR ICAG CETTATCCG

Loots, Owcharenka, NAR 2004




The EEL method (Hakss ec si cen 2006) aligns binding sites from
promoter regions of homologous genes using a special function:
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Wigzanie czynnikow
transkrypcyjnych
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We can add the sequence information

First, we increase the size of the training dataset to use non-
curated CRM predictions
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Then, we add in data on motif affinity for JASPAR motifs
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Podsiadlo et al, in press



Importance of features is not consistent
with generality

Dataset | Redfly Meso | RedFly |
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Podsiadlo et al, in press




Insulator looping creates regulatory domains
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Enter chromosome interaction data

* Hi-C and ChlA-Pet
protocols allow for
measurement of
chromatin interactions

e Getting this type of
data is still difficult

* \We can use
computational methods
to predict domains and

o o interactions
Data from Handoko et al. 2011
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Predicting boundary elements from modEncode
data

Ml ]

—---—-—- ° We can use a” Chr()matin

1 I I-*FI.*PH'H' » --

RSN BB PP — |IP data available in

waid i M L) |L_L.,..L.hi R ¥ o MOdENCODE for late
o YT e i sl embryos and try to
bl predict domain
boundaries
Y , N ,ll.,.l" -1 * We will use the Hi-C

derived data as our main
interaction set and Dam-
ID derived data as

iR R A, AL AN additional validation
]

1 el I 1'l+ l-;-ljﬂ‘_:l-



BN classifier can predict boundaries

e Using BN classifiers trained on modENCODE data, we can
predict position of boundary elements

e This method outperforms HMMs and clustering of histone
modification data

(AUC=0.967912)
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True pasitive rate

Predictions make sense, and the model brings

new information

(AUC=0.853232)
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Some predictions are unexpected
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Assaying insulator activity of predictions
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Podsumowanie

e Uzywajgc zarowno cech sekwencyjnych jak i
modyfikacji histondw mozna dobrze
przewidywac lokalizacje miejsc funkcjonalnych

DNA

W przypadku cech se
pomoc porownanie s

kwencyjnych moze nam

ookrewnionych gatunkow

 Ta metoda dziata nie tylko dla enhancerow ale
tez dla miejsc izolatorowych
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