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The Effect of KCTD5 on the Proliferation of Human
Acute Monocytic Leukemia U937 cells

Ma Lan, Wang Siheng, Wu Qiong, Xu Tian, He Licai, Lii Jianxin*
(School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325035, China)

Abstract KCTDS5 is a member of the potassium ion channel tetramer domain (KCTD) protein family.
It is reported that KCTDS5 may act as an adaptor of Cullin3, while the mechanism in acute myeloid leukemia
(AML) remains unknown. The mRNA levels of KCTD5 were negatively correlated with the survival of
AML patients by analyzing the data in The Cancer Of Genome Atlas (TCGA) database. The protein levels of
KCTDS5 in AML cell lines were significantly higher than that in normal peripheral blood mononuclear cells by
Western blot. KCTDS5 was knocked down by shRNA interference technology and the effect of KCTDS5 on the
proliferation of human acute monocytic leukemia U937 cells was studied in this paper. The effects of KCTDS5 on

the growth and viability, cell morphology, cell cycle distribution and cycle-related protein expressions of U937
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cells were detected by CCKS8 assay, trypan blue exclusion assay, Wright’s staining, PI staining and Western blot,
respectively. Our results showed that knockdown of KCTDS5 could significantly inhibit the growth of U937 cells,

while cell viability did not change obviously. Microscopic examination revealed that knockdown of KCTD5

significantly increased the volume of U937 cells, and the ratio of chromatin condensation and multinuclear cell

also increased. Knockdown KCTDS5 could increase the proportion of cells in G,/M phase by flow cytometry.

The phosphorylation level of Cdk1™™" was decreased and the expression of Cyclin Bl was increased by KCTD5

knockdown. Our results indicated that knockdown of KCTDS5 could inhibit the proliferation of human acute

monocytic leukemia U937 cells and induce cell cycle arrest at Go/M phase in U937 cells by dephosphorylation of

Cdk1™™,
Keywords
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#1 AmshKCTD5%I K AIDNAFS
Table 1 Synthesized DNA sequence correlated to shKCTDS

= ShRNA 4 Fx shRNA/J7°41(5'-3")

No. shRNA name shRNA sequence (5'-3")

1 sh256-F CCG GAT CCT TCC TGT ACC GCT TAT GCT CGA GCA TAA GCG GTA CAG GAA
GGATTTTTITG

2 sh256-R AAT TCA AAA AAT CCT TCC TGT ACC GCT TAT GCT CGA GCA TAA GCG GTA
CAG GAAGGAT

3 sh612-F CCG GGC ATC GGC TCC TCT TAC AAC TCT CGA GAG TTG TAA GAG GAG CCG
ATG CTTTTITG

4 sh612-R AAT TCA AAA AGC ATC GGC TCC TCT TAC AAC TCT CGA GAG TTG TAA GAG

GAG CCGATG C

1.3 4HpEEE S+

U937. THP-1. HL-60. NB4 f1NB4-LR24 iy
K HE10% FBSHIRPMI-164055 77 3%, PBMCTE _Lik
FEf B AN INIL-2(Z4 3 F£100 U/mL), 293T1741 g %
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L72 hfE W B BB R 0.45 pmiE i Ik, H
i EE FIE RS U TN, FH IR EE N8 pg/mLIT)
polybrene®% YLl ffll. H HIEE 7236 hig, 250 5 #5r
A3 TR A IR I LR E N1 pg/mLIFpuromycinidt 17
i, it Western blot3 i P 2R
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FREAH, A K ihdk. L EE 3R,

O #AE K R 0 R AT K CTDS U937 4
FEL 43 3 452 b 1249 LR, L1 10°> 40 Mg, w35 1L,

SR TF R SRR 2R3, B AR ITIR A1 )E, B
30 L4 BN S5 AR AR HE HiE B4 44 192 min.
HU10 WL 4H B 2 4 o) T 500 240 B A0 JE 4 e, A 3t
200, THETE AN EL ] . SEI E R 3K
1.7 IHEREERNTFHKCTDSS T HER S HIE N

S L B o i LS o 1), 8 T A 4 £ B £
PR (AR ANBIRAZ 1 1R G E0.5 h), B
5 min, 7ERAEE TSR . SEI0 E 3R
1.8 FICZHBEAR KN F HKCTDS XS 48 A & #A 43
Gtz opAl

ST EE 1x 1004 Ak T 55 55 26 K 3 1 o BB &% T
KCTDSHIU9374H i, FH 74 IPBSHE24X, IIAT70%
CEEV W20 °Clil 2 i . 552K, B O 7 LI,
It FH U4 IPBS Y2, 4 i FHPIYL (o )5, Uit =X 40 i
ASCRG 0 401 i FODNA 25 &, F FlowJo % 1443 7 4 A J
. SEEEE3NR.
1.9 Western blot4& | FHKCTD5%+ 4 A fE B +E
XERRF

S HE2x 1004 Ak T 55 £ 2B K 3 1 e BB &% T
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PVDFJEE T ECLIAGT H ) . 1~2 min , £ Image Lab
WE R AG TR B B 5. LI E S
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Fl Graphpade Prism 74t i+ A3 47 G it 5 5
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S M) 2 B TR 2 ] (22 7 0 B R SR &=
7243 HT(One Way ANOVA), 5 xR L, nsfRRTC
Gttt X, #P<0.05, **¥P<0.01, ***P<0.001.

2 #HER
2.1 KCTDSHImRNAFIAKFESAMLEAEE
HIZ fakEx

i % 160 TCGA %L # FEAML i # I KCTDS
mRNAZE JA 7K F 3E 47 88 it 2 43 B, AMLIE A bx A
KCTD5 mRNAZ ik & [ o {7 {5 98.75, mRNAK 1A
T8 7SN A m RIS (A A A7 BRk 18341, i
F-8.750M A% Fe ik LA A A7 A 9 R 7741, R B
KCTD5 mRNAFRKIE K15 AMLYiE A 4 17 3 2 1A
F(P<0.05, K1), X#E/RKCTDSA g2 5 T AMLIY)
.
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AT KK CTDSAE AMLA A A 22k 1515, $2HX
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Ji5 40 il ZNB4. NB4-LR2. HL-60. U937FI1THP-1
MAEAEH. Western blotZs B B~ AW AR, 5
IEH N A E MR A Z AR A G, KCTDSTEAMLAN i
RFIAE T & T IEH NS A2 240 (E2).
2.3 FHKCTDS FiXHIHIUIZ7TLRAR AV IETE BE
N TR FHLKCTDS X U3 74H i A= K [ 52,
TE P2 FE IR U937 Y, EE AL T X BR(NC) ATt
KCTDSIU93 741 il & (sh256, sh612), 31| F Western
blotSZIG I IE TP AR (FI3A) . FIH CCK85L 56 I8 IE
THKCTDS IR IEXFUSTAM A K i 2. 45
TR, THKCTDS R J5, U374 il A K 52 31| B 1
I (E3B). N 1 iR T IKCTDS 2 i 5
WA U937 4H A 1T W — b A ) 5247 (AR R AR TR T
JE HABE 7 234 ) T R 6 U93 74M i 1) A= A 41 il 4
F, 3 BB R K K CTDS IU93 740 g i3k A7 4 de
WIS, EAIT AR MR SRR, T
PLKCTDS )5 40 Mo 25 H 138 o BA 2 sk 12 (13.C), T 4H
J3 376 W S e AR (I3 D), 1t B T K CTDS H 52

=== Low expression
=== High expression

500 1000

#P<0.05, R IL M GRRISHLLEL.
*P<0.05 high expression group vs low expression group.

1500 2000 2500

Time (d)

Ell KCTD5 mRNAZRIAKFS5AMLIE N EFHIX R
Fig.1 The relationship between the mRNA level of KCTD5 and the survival of AML patients
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Fig.2 The protein expression of KCTDS5 in AML cell lines
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A: Western blotSZ 3845 iEU937TAIIBK CTDS T-HRACE, LAB-tubulinfEA 2, B: CCK8SLHAGIIT- K CTDS AJS U93 741 34 4 R IO AN AL KA
Blo SEHIMSLFE E 3R, Hi Llmean+S DL AL R . ###P<0.001, Sxf BRI . C: 4 Bl 6 Je S0 K I FPEK CTDSJ5, U93 7413 H 1 i
D: A% 348k . SEEGAT A 3K, HdE LlmeantS.DJE A F R . ##+P<0.001, 5XRRALAHLL.

A: examine interference effect of KCTDS5 by Western blot, f-tubulin served as an internal control; B: the relative cell growth was calculated by CCK8

assay for 4 days. Each point represents the mean+S.D. of three independent experiments.***P<0.001 vs control group. C: KCTDS5 were knocked down

in U937 cells, the cell growth were determined by trypan-blue exclusion asssy for 4 days; D: the cell viability was calculated in the same condition.

Each point represents the mean+S.D. of three experiments independent. ***P<0.001 vs control group.

B3 FHKCTDSHIHIU937TLAAEIETERE
Fig.3 Interference of KCTDS inhibited the proliferation of U937 cells
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ACRI™ WAL AT 2D, BT IRKCTDSE i
fifiCdic1 ™15 % £ L BRI S EUITAML R L T G/
M RE 7 (K16)

3 g
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FEALL I &5 A6 3 15 44 121, KCTDRR A 1 Ih e 6 4%
BESEAME L A0 M E 2R T B T 4 DA AE
JNCullin3 E37Z 3 ¥ #: 1 4k 2 1 450 SOk
TEKCTDS5 H T HBTBZE #4338 1fi) % 1 J9Cullin3 E33%
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sh256

sh612

U9374HINC. sh256Fsh6 12115 G et g L, 2 il Bt T as R, 20O kR 2 R g B S

Wright's staining results of U937 NC, sh256 and sh612 cells. They were taken under the oil microscope. Red arrows indicate multinucleated cells and

chromatin condensation phenomenon.

El4 FHKCTDSFEUIITMALBAER S M EE
Fig.4 Interference of KCTDS5 changed the morphology of U937 cells
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A: FHKCTDS, F 7 A0 SO A EDNA R J 3 70 A db AT A B: XS R GE it bre S2ga s d A2 30K, #idl PimeantS.D.JE AR

#*P<0.01, 55X HEALAH EL, nsfUR S HEALAR EL, 22 e it 2 3L

A: after KCTDS interference in U937 cells, DNA content of the cells were analyzed by flow cytometry; B: analysis the results of flow cytometry. Each
point represents the mean+S.D. of 3 independent experiments. **P<0.01 vs control group. ns means no sense vs control group.
E5 FHKCTDSESUIITMA LS G/ MEAEH
Fig.5 Interference of KCTDS5 induces cell cycle arrested at G,/M phase
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R AR GY S IR 5L, T HPLKCTDS & 35 #1 i T U937
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Fig.6 Regulation of KCTDS5 on cell cycle-related proteins
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