MicroRNA-320d is Frequently Downregulated
in DLCBL and Inhibits Cell Proliferation by

Directlx Targeting CDK6
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RESEARCH BACKGROUNDS

B DLBCL is the most common type of NHL

B Approximately half of DLBCL patients cannot
be cured with the standard (CHOP) or the (R-
CHOP) regimen
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Diffuse large B-cell ymphoma WHO2016

Distinction of GCB versus ABC/non-GCB with use of an immunohistological
algorithm is accepted and recommended with the obligation of naming the used
al gorltﬁm. I EIS alstmctlon may a#ect tﬁerapy. l he Hans classifier is most popularl
Co-expression of MYC and BCL2 is considered a new adverse prognostic marker
(double expressor DLBCL)

High grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 translocations is
separated from the former DLBCL, NOS as a new category for all
,,double/triple hit* lymphomas other than FL or lymphoblastic lymphomas because
of its very bad behavior

High grade B-cell lymphoma, NOS replaces the 2008 category of B-cell lymphoma,
unclassiifiable, with features intermediate between DLBCL and Burkitt lymphoma

EBV+ DLBCL, NOS replaces EBV-positive DLBCL of the elderly since it may occur in
younger individuals

B mucocutaneou

immunosupression or age-related immunosenescence



B Yet even within each subgroup, there are
still wild variations in molecular
characteristics

B This is closely associated with the
heterogeneity of DLBCLs both biologically
and clinically
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Methods
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Table 1  Summary of DLBCL patients

Characteristic  No. 5y P* 5-y PFS(%) P*
0S(%)
Age, y _
i60 65 378 | 37.2 | Pat|ens
Se:_()O 41 310 68 302 716 g
Male 68  33.8 33.6 .
Female 38 42.0 301 37.9 I35 Prlmary nOdal DLBCLS
"hgg;we Aa— - from 106 patients who
Non-GCB 59 290  .017 29.1 019 attended the
Bs toms
Present 55 348 35.3 Department of
Stal:i(; 51 36.9 344 36.8 383 Hematology at
L1 45 444 41.9 Shanxi Cancer Hospital
-1V 61 314 048 315 053
Extranodal between 2001 and
molvement o 2010 was included in
>2 5 489 286 42 this study(with CHOP
LDH .
Normal 53 385 39.3 regimen).
High 53 33.1 065 32.6 067
IPI score
3 60 397 39.1
>3 46 335 051 319 049

* P < .05 was considered statistically significant.



Immunohistochemistry

bél-s(;i

CD10(-)

- CD20(+)

00 47 were the GCB type (44

)

3%
[0 59 were the non-GCB type (55.7%)
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A Survival € Survival 2
40.8 months 40.8 months
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Relative expression level

R-32(
o & & mR-320d

miR-1181

miR-430
miR-3663-3p

miR-181a
miR-1973
miR-3648
miR-3188
miR-762
miR-3162
miR-1225-5p
miR-3665
miR-513a-5p
miR-513b
miR-345
miR-654-5p
miR-512-3p
miR-484
miR-718
miR-1471
miR-324-3p
miR-874
miR-125a-3p
miR-4271
miR-3141
miR-671-5p

Compared miR expression profiles
between randomly sampled,
treatment-naive DLBCLs from 6

. patients wHo survived longer (=40.8

mo, median OS) and those from
another 6 patients with shorter
survival (<40.8 mo).

The results showed that 29 miRNAs were
differentially expressed in DLBCLs from
patients who had bad prognosis (<40.8
mo) .

mMmiR-320d was decreased on average
2.91- and 1.76-fold

Yellow denotes high expression
blue denotes low expression



qRT-PCR

miR-320d

—
N
J

i T
T =

N=106 N=30
P<0.01

Fold change

o o o

¥ (=] fe ] «b
L i

o
N
relative miR-320d expression

0 -

1
(3]

‘ T T
control DLBCL control DLBCL

[0 Downregulation of these miRs was confirmed by use
of gRT-PCR in the whole cohort of 106 FFPE DLBCLs.

0 miR-320d were in general expressed at lower levels
in DLBCL tissues than the control lymph nodes
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The low expression of miR-320d is
an independent predictor

Variable

Gender

B symptoms
LDH4

Stage

IPI

miR-320d

Type

Risk factor

male
Present
>Normal
/v

>3

<M>

non-GCB

os! PFS2
I(-IQaSZ"ZrCC:)S ratio o value® :Igaszozrcc:)s ratio vl
1.237(0.709-2.157) 0.453 1.198(0.688-2.086) 0.523
1.038(0.618-1.743) 0.889 0.996(0.559-1.678) 0.989
1.338(0.791-2.264) 0.277 1.293(0.765-2.184) 0.338
0.743(0.255-2.170) 0.587 0.734(0.243-2.220) 0.584
1.224(0.683-2.192) 0.497 1.274(0.714-2.272) 0.412
2.002(1.186-3.382) 0.009 2.225(1.316-3.762) 0.003
0.123 2.409(0.807-7.195) 0.115

2.303(0.797-6.654)




miR-320d expression
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miR-320d inhibit proliferation of DLBCL cells
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GCB type ABC type

O The levels of miR-320d were markedly lower in DLBCL

cell lines of the ABC types than those of the GCB types.

0 the level of miR-320d in OCI-Ly10 cells was reduced

approximately 4 times compared with OCI-Ly8 cells




CDKG6 is a direct target of miR-320d

A

wild type of CDK6 3'UTR 5 .. AAUGCAAGAGUGAUUGCAGCUUUAUGUU

HEREEEN
hsa-miR-320d 3 GGUAGAAAUGGUGUCGAAAU

mutant type of CDK6 3'UTR &' .. AAUGCAAGAGUGAUUGGTTAAGACUGUU

[0 To determine the direct downstream target of miR-320d,
potential targets were predicted using TargetScan,
miRanda and miRDB. Through integrating the three
strategies, the CDK6 was found to be the potential target
of miR-320d. Then the 3’-UTR of CDK6 with wild-type or

mutant seed-sequence-recognizing sites was cloned into a

Dual-Luciferase reporter.
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€EDKE®6 is upregulated in DLBCL patients with poor prognosis
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Over-expression of miR-320d or knock-down of CDK6
inhibit proliferation in GCB type of DLBCL cell

A
OCI-LY1 OCIl-LY1-CDK6 shRNA  OCI-LY1-miR-320d

NU-DU-L1 NU-DU-L1-CDKS6 shRNA NU-DU-L1-miR-320d

> {

O We transfected exogenous miR-320d or CDK6-shRNA lentiviral
vector into OCI-Ly1l and NU-DUL-1 cells, and established miR-
320d or CDK6-shRNA stably expressing cells. Both OCI-Ly1 cells
and NU-DUL-1 cells were infected with the lentivirus containing

-y

the miR-320d and CDK6-shRNA expression sequence (60%) .



[0 The CCK8 assay showed that

2.0- -8~ OCI-LY1/miR-320d
- OchLYINe the cell proliferation of OCI-
15 Ly1 infected with lenti-miR-
@ I .
"%1_0- 320d or lenti-CDK6-shRNA
S 05 decreased compared with
those infected with lenti-NC.
T T O Though the CCK8 assay was
Time® not detected in the NU-DUL-1
2.0- —8— OCI-LY1/CDKE-shRNA cells, the results suggested
=li—- OCI-LY1/NC
. that miR-320d and CDK6
f: shRNA might participate in
;e“" inhibiting at least GCB-DLBCL
0.5- cell proliferation.
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O MiR-320d mimic or NC mimic with CDK6-UTR-WT or CDK6-
UTR-MUT plasmid were cotransfected into OCI-LY1 cells, and
then we analyzed the Luciferase activity. The results indicated
that compared with the plasmid carrying CDK6-UTR-MUT, the
Luciferase activity of the plasmid carrying CDK6-UTR-WT was
suppressed in the miR-320d mimic cells.
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[0 To further analyze the expression of CDK6 in DLBCL cells, gRT-
PCR and Western blot were used to detect CDK6 mRNA and
protein expression in OCI-Ly1 cells overexpressing miR-320d.
The results showed that overexpression of miR-320d can
decrease the CDK6 expression both at the protein level and at
the mRNA level.

0 Based on the results, it was indicated that miR-320d
specifically bound to the CDK6 3’-UTR might directly target
CDKB®6.
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Conclussions

CDKG6 overexpression in DLBCL might result from
miRNA-320d downregulation and subsequent loss of
inhibition of cell proliferation.

miRNA-320d might be a potential therapeutic target for
the treatment of DLBCL with high CDK6 expression?

But the study needs to be continue.
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