Che-1/AATF promotes multiple myeloma proliferation thr
the maintenance of open chromatin structure. 8
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Tumor transformation is the result of genetic and epigenetic modifications that alter gene transcription, consequently producing a specific
oncogenic program. Multiple myeloma (MM) is a malignancy of plasma cells characterized by several epigenetic dysregulations. Here we
demonstrate that the RNA Polymerase 11 (Pol 1I) binding protein Che-1 is required for MM cell proliferation by sustaining genome wide
transcription and recruitment of Pol II to the DNA. Notably, we found that Che-1 localizes on active chromatin and that its depletion leads to
accumulation of heterochromatin by a global decrease of histone acetylation. Strikingly, Che-1 downregulation further sensitizes MM cells to
bromodomain and extra-terminal (BET) inhibitors. In summary, our findings identify Che-1 as a key player for maintaining the open
chromatin structure required for sustaining MM growth.

Che-1 depletion induces global transcriptional shutoff Che-1 modulates the recruitment of Pol II on the DNA Che-1 binds actively transcribed DNA
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Che-1 modulates open chromatin in MM cells Che-1 sustains global histone acetylation Che-1 depletion suppresses histone acetylation and cell growth
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d &@\ S
IS
c R &£ &£ a H3K27Ac  H3K27Ac & P
S S~ 2 siControl siChe-1 b o e + - £ Foo»
"E & < e * j ! é\co é\c"\ ° xoo S K ’00
3 S & & ¢ Che-1 | . = $ & O siControl siChe-1
o 5 & 9 N , he-1 c S & ¢ A ViMye Mi c ; D
® : Che-1| ey — y & & yc Mice < <
Chent |____ — | H3K27me3 S XA & E
¢ & ¢ 2.0x1067 Che-1 n i
H3K9me3|-—-.. | H3 tot | — a— H3K27AC | e S | | s e Chet % % 3 8
- | —=l——N— S
Ot | cm— es— — —— actin | — — MR L ]
B-actin H3K14Ac Che-1 . :
——— _ 1.0x108+
- ducible shChe- 3 Pol Il tot
¢ KcTean: " ﬂﬁlsz?sceﬂl“ Kms27 Cells Pol 1 S5p | T = ey S Te —EE—
% tri-nuc H3K9AC | - 2 5.0x10 = H3Ac
di-nuc ’
0.0 .
Smono-nuc oa | q— | — Polll ot | M SR N scomol " schen -
— H4K5Ac H3AC | D e GENS )
HOECHST g — " Crm— o - e e~ - p-actin
e input MNase o = - ;
siControl siChe-1 g —5 HAKSAC | s P — H3 tot .“ VK*Myc #16
E = b » »
[ 175
- f 2 B ) & ) )
() o - ﬁ—actin N G GE— N
E:, ATAC-seq ATAC-seq g Regions closed in siChe-1 Kms27 Cells H4K16AC Che-1 ) G VKMyc #8
'-'oJ _ siControl _ siChe-1 {60 Kms27 Cells e- F Vk*Myc siControl
T - 10 Che-l Pol Ii 7o, H3K27ac H3K4me3 H3k4mel HiAc G NS s . H3Ac RR ML
A 10 3 50 o ° ? £ § =
s 4 3 < 192
° : o ¢ o “ H3 tot | susms sonens | | e cmme— z z
(3 70 peaksan 20 20 peakstart 206 0 N 4 H3 tot = |
::E-, =—| ? 20 2.0Kb d P : e — é 128 é 12
g = =1 Lo B-actin Che-1/AATF ' MEF Cells -actin ‘u T £ b
I = — 2| PO———— 8 64 8
3 = Kms27 Cells  Inducible shChe-1 = = Vk*Myc #6 Vk*Myc #8 Vk*Myc #12 g oo RN
= 2 = = 200 {15 Kms27 Cells (2] (2] 10 100 102 108 104 100 100 102 100 10t
. . -’ i —;‘; 5 E:’ o Green Fluorescence (GRN-HLog)-Width Green Fluorescence (GRN-HLog)-Width
w Loy 5 = = w w i VK*Myc siControl VK*Myc siChe-1
) , b = (I o o b
x S e 9 3 . - = Lo I I E - H
g " A = s == -2.0 peak start 2.0Kb -2.0 peak start 2.0Kb
"’ o r:” = UE; — 150
7] i o 0.6+ _— VK*Myc siChe-1
Kms27 Cells o H o :
K F o & -1 it
o —6 [0) 5 0.4+
5 uw 5 . 'T‘
Kms27 Cells c o )
g 120 3 © 2 o |
% o 100 1 ———
EE > 80 3 0.0 ' :
z° a2 60 i siControl siChe-1 VK*Myc siChe-1
- i
2 Y m :
12
s 20 z n_ )
T 04 - . L, Bruno et al. Fig. 6
siControl siChe-1 = -2.0 peak start2. Kb -2.0 peak start2. 4b°0 -2.0 peak start2. Kao -2.0 peak start2. Kk? -2.0 peak start2.0Kb
2 k start 2.0Kb-2.0 pea 2.0Kl
Che-1 1 1 with hi lation in MM I
e-1 expression correlates with histone acetylation in patients and
its depleti itizes MM cell BET inhibi
its depletion sensitizes cells to Inhibitors
° ° °
Che-1 drives multiple myeloma pathogenesis _
a o] b d 3
&
%
&
T N N ‘O\ N
Vk*Che-1 d ‘ SN S
WT (BM) Vk*Che-1 (BM) 087 & o & &£
60 ATAC-seq _ L ® Che-1 P S &
E E a1 ' c ° Che-1 .
< £ 9,2% — Mouse_Healthy_1 S 2 e _;_ T
o 50 | — Mouse_Healthy 2 S5 o6 O, © H3 Ac (low exp.)
< — VK-Che_ATAC_19 o < H3Ac| o pa— PR ——
: - e_ _ g ™ -— — ——
3 40 | VK-Che_ATAC_20 s f, — G — P H3 Ac (high exp.)
9 VK-Che_ATAC_22 g 04 2 H3 tot | G S e a——— —-—— gh exp.
30 [ VK-Che_ATAC_27 ; E s = = e
_ATAL_ S ] R0.7648  B-actin — G D S W w——
J— a - — — —
20 VK-Che_ATAC_9 (3] P < 0.0001 _— el H3 total s v | | S —
i i 02 Low Che-1 expression ' R S R . S . ¢
Vk*Che-1 High Che-1 expression NN § S & § N § S J— MM195  MIM207 MM186 MM193 MM196
i 10 | . B-actin | N ot S
- ——
0 — *] Health Multiple Myel
K ealthy ultiple Myeloma
2.0 Peak center 2.0Kb 00 5000 10000 150,00 200,00 plasmacells plasmacells
Survival time (months)
*
f h m 20
. Che-1 | S S SPEP FACS analysis H&E 15 b
¢ 9 hChe-1 2,5 1 Pol 11 S5p | (I M | | S s BRD4 | o - }
f e- =siControl 3< E’ 1.0
Global gene expression normalization with syntethic SPIKE-in | I Che-1 siControl % = .0 u
Che-1 _ 2 #siChe-1 Pol Il tot | e . — s g %
o o -
= S a 0.5- u 4
8 H3AC 2 45 H3AC | e s | | e H3 tot _ ‘ R o -
- 7 2L prp2c v —é—
_‘é 8 3 14 H3K36me3 l-- — B-actin -.— L nd 0.0 T T T ¥
o 1%7 6 1 H3 tot < L siControl  siControl+  siChe-1 siChe-1+
o — : —_— T < Jai Ja1
S | o - I H3 tot .. a total extracts chromatin Sl
z < wr i e . e
S 38 w57 . 0.5 MV196 siControl+ <,
3 g 2 VK*Che-1 c-Myc . JQ1 3
o i 3 B-actin| Gy w| | w— — 5
g . < 7 CCDN1 03 —— —— - g | O Mgy n
= =3 & 3 MM196 MM217 atbumin a2 BIR2C CDA45R A488 FITC-A
L . T n
[ > - -
E g £ 24 1 I c-Maf <
2 i3 S o] e
: - FGFR-3 . : MM196 Cells siChe-1 3
<+— 20 J g ‘
1 0 j i ® 120 & siChe-1 ) O | W v TR PR ,
0 5000 10600 15600 20000 25000 cMyc MafB cMaf MMSET/NSD2  FGFR3 CCND1 CCND3 MMSET 3 . = siControl - siControl o To iy coaor aase rrrc.al WL YRy %
. < HsiChe-1 > o —pz Fu romatin
Normalized Read Count Control P4 = 80 1 [ 1 021 8 : remodellin
-actin Z 2 < ‘
R E 10 s ;\‘\; iChe-1+ g1 e e
s 3 siChe- &l g APy
B @ = 5% - N
BM e © 40 A Jan 3| T ¢
g g ‘ -
= ® It 0> ot o
albumin - ala2p1p2 C ¥ CD45R A488 FITC-A - ' l
0 T T T T T Deacetylated Gene
0 0 contr 10nM 50nM 250nM  500nM Bone Marrow chromatin transcription

MM196 MM217

® (RE NPV e
ISTITUTO NAZIONALE TUMORI 15th NOV 2018 3 IQA@

REGINA ELENA




