PAR-CLIP

‘l UV crosslinking u

@

'

immunoprecipitation

l MRNA

AAAA~ A~

@

AAAA~ A~

MRNA-Seq

changes

isolate and sequence IP RNA

|

PAR-CLIP computational pipeline

'

binding sites and target genes

|

HuUR knock down

pulsed SILAC

intensity

m/z

changes in
protein synthesis

|

-

f

'

HuR targets vs. non-targets

compare mRNA and protein synthesis changes for

2
5
ACTTTTAAGTTTTAATCCAGTTTATCTG 8
acttttaagttttaatccagtttatcty x3 300
cttttaagttttaatccaitttatctg x1 I
acttttaagttttaatccagtttatctg x3
acttttaagtttBaatccag x3 | )
acttttaagtfttaatccag X2 2
acttttaafittttaatccagtttatcty x4 200 S
0 3
c B
T ->@ 5 total number of .% ©
G —>[& 8 conversion events 52
100| 2 3
= 1
82
N ca
‘.L.j. K
I 1 I 1 [ I Y ] - I I RepeatMasker
| iSumm - HuR binding sites
= L | 4 = 3" WNT5A
10 kbt :
PAR-CLIP of endogenous HUR
thionucleoside label | normal medium SILAC medium
4SU X X
6SG X
Gene expression changes after HUR knock down
expression assay SiRNA1 siRNA1 SiRNA2
mMRNA sequencing X X X
pulsed SILAC X
SILAC X X
small RNA sequencing X X

w
o

counts x 104
N
o

[any
o

12

counts x 104

4.0

counts x 103
N w
o o

=
=)

4SU

6SG

6SG
(mean 39nt)

4SU
(mean 27nt)

50 100
cluster size [nt]

150




A 4SU (pooled) B 6SG C  consensus clusters
i

intron (4513) ntron (6813)

5'UTR (95) ‘
] 2,5%
CDS (371)

intron (9268)

5'UTR (130) 5'UTR (162)
3% 3%

CDS (700) CDS (755)
3'UTR (9565) 3'UTR (12936) 3'UTR (15439)
D 4SU (pooled) E  4su (siLac)
(3972) (2655)
H
40 T 5
! p<0.004
1370 925 1273 384 = R
5 30 BN
6SG (SILAC) 4SU OMEM) & L
(3527) (1766) z '
2 20 (o
F P G é :
0 S S |
§_ 8 € X 236 NanoString probes S 0o
£ 8 8+x 2 | T
=) N R P B
B DDX6 T __L__Q__""_'E’E%Q‘iti.
- “ AGO2 32 21 0 D__'& g non-targets
@ = MALAT1 | hovel Jr
targets /o >
—_ - TNRC6B g::g c
PAR-CLIP targets (97) RIP targets (86) o

— == PRKAA1l

& == EIF4AE + control
& . . GAPDH | -control




conservation

conservation

0.40 : -
0.32
0.24

0.16
100 -50 0 50 100

1.0

0.9

0.8

0.7

intronic sites

distance from crosslink site [nt]

3'UTR sites
1

-100 -50 0 50 100

distance from crosslink site [nt]

HuR read presence [%]

m

PAR-CLIP read presence [%)]

HuR distribution along intron length

— HuR
—— random controls

HuR presence around splice sites

2.4 =
[0}
o
c
1.6 2
: ©
o
B
08| . i 2
[n'd
=}
T

00| ‘ : 0 :

0% 100% -200

relative intron length

distribution of Ago and HuR along 3'UTR

y Ado . . .
7.5 TR A ikl - - e -zl - - - s SV

soff" T R e

0% relative 3'UTR length 100%

ol —
N
ol-
o
N
o
[o2]
S -
o
[e]
ol -
o

7%

6%

5%

4%

3%

-100 -50 0 50 100
distance from crosslink site [nt]



100

controls
50

-50

0.60

©
n

o

o0
<

)

-100

o

o fgeqoud Buured sseq abelone

A

N 6SG CI4SU

9

©
UBWIYDLIUS P|O}

™

distance from crosslink [nt]

999NNN

controls

n
O
n
9999NNN

nNNoNoN
nnNooNNN
aonnnnnn
nnNoNNN
nNNoNoN
nnNooNNN
annnnnnN
nnNoNNN

intronic

nNNVNVY |
vANNNYY
nNvYNNNY
vannNny
nvnnnvn _

AU-rich

nnNoNNN |
nnNvnNn
nnnNNNN_|

known
HuR motifs

known
HuR motifs

=0.88

Spearman

-40 -35 -30 -25 -20 -15

log,,(7mer frequency) 4SU

-4.5

-1.5

1
™

-2.0

0 Q
o @

939 (Kouanbaly saw )" B0

-5.0

-5.0

polypyrimidine tract

motifs

motifs



— non-targets - - intronic targets
— PAR-CLIP targets — top 20%

B
Validation of RNA-Seq by Nanostring mRNA changes
' 7 1.0 L
. : . .
41 s ; : . :
. 08 - S
o . pX1E-06.
g o
2 o0/ ] B 06 o o
4]
Z 2t-.. O : : :
S 041 .o ... L : :
g S LN 3 E / E '
1 % | N b=~0 : / :
s | h 0.2 p ______ : -
v N : : : :
| \ : :
Iogm(FPKM) -06 04 -02 00 02 04 06
LFC (mRNA)
pSILAC D
transfection siRNA mock
l @ @ changes in protein synthesis (pSILAC)
48h L L 1.0 ‘ ‘ 3 ‘ ——
abeling (24h) ooy oy 081 p<0.01._ f/ co
l M H . . 1 4 : . .
u 06 ; ; ; R o A
LC-MS/MS - a : ‘
©] : : :
Proteins: o l 0.4
© preexisting ‘é L changes in . .
newly g protein synthesis 02!l ... S
@ synthesized —N
in siRNA cells H ‘ :
@ newly M 0.0 , , ‘ ‘ .
synthesized T -06 04 -02 00 02 04 06
in mock cells | > miz LFC (protein synthesis)




ZNF207

1kb

HuR clusters
[ ]

RefSeq Genes
9
> -

RNASeq coverage (mock)

M -

RNASeq coverage (siRNA)

(e T "

1 kb
HuR clusters
-
RefSeq Genes
9 10 11
-~ L -

RNASeq coverage (mock)

RNASeq coverage (SiRNA)

R

500 bases
HuR clusters

]
RefSeq Genes

7 6
Laaa .

RNASeq coverage (mock)

B —

RNASeq coverage (siRNA)

HuR clusters

RefSeq Genes

!U‘I

RNASeq coverage (mock)

RNASeq coverage (siRNA)

mock siRNA
S —
8910
— —
8 10
mock SiRNA
——
91011
CT—3H— .«
9 11
mock siRNA
567 .
5 7 S —
mock siRNA
48 49 50
48 50

repl. 1
0.4 ,—l**
0 -
mock SiRNA
repl. 1
0.8
n 04
a
o
mock siRNA
repl. 1

05 *k

¥ 0.25

mock siRNA

repl. 1

1 *k

0.5

PSI

mock siRNA

repl. 2
0.4 ok
"l
0 -
mock SiIRNA
repl. 2
0.8 =
0.4
o
mock siRNA
repl. 2
03 Kk

0.15 '
0

mock siRNA

repl. 2
1 *k

0.5

mock siRNA



log,,(reads) siRNA1

o]

6]

N

w

N

2 3 4 5
log,,(reads) mock

6

log, ,(SIRNA/mock)

1.6
EmiR-7 M let-7b

1.2

0.8

0.4

OII

mock siRNAL siRNA2

HNRNPK

rnaseq reads

2000

2000

500 nt
HuR clusters
- — _ miR7-1 -
| —
(] —
mock
SiRNA1




	lebedeva1.pdf
	lebedeva2.pdf
	lebedeva3.pdf
	lebedeva4.pdf
	lebedeva5.pdf
	lebedeva6.pdf
	lebedeva7.pdf

