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The Effect of TRAF6 Knockdown on Proliferation and Apoptosis of
K562 Leukemia Cells and Its Molecular Mechanism

Zhang Shuaishuai, Xian Jingrong, Zou Qin, Quan Jing, Jin Hongjun, Gao Peng, Ye Sheng, Zhang Ling*
(College of Laboratory Medicine, Key Laboratory of Laboratory Medical Diagnostics Designated by the Ministry of Education,
Chongqing Medical University, Chongqing 400016, China)

Abstract This work was aim to investigate the effect of TRAF6 knockdown on proliferation and
apoptosis of human K562 leukemic cell line and its molecular mechanism. In this study, the shRNA targeting
TRAF6 lentiviral vector was transfected into K562 leukemia cells. The efficiency of transfection was observed
under fluorescence microscope. The change of TRAF6 protein level was confirmed by Western blot. The ability
of cell proliferation were analyzed by CCK-8 method and the apoptosis rate were detected by flow cytometry. The
expressions of apoptosis related proteins Bax, Bel-2 and phosphorylated-AKT were detected by Western blot. The
results demonstrated that TRAF6-shRNA was successfully transfected into K562 cells and knockdown of TRAF6 at
the protein levels was confirmed. Compared with the blank control group and the TRAF6-NC group, the cell growth
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in the TRAF6-shRNA group was significantly inhibited (£<0.05). In addition, knockdown of TRAF6 promoted

apoptosis by increasing the protein level of Bax and decreasing the Bcl-2. Furthermore, TRAF6 downregulation

resulted in the decreases in levels of AKT phosphorylation at both residues Thr308 and Ser473, but no remarkable

change in total AKT levels was observed. Taken together, our results revealed that TRAF6 knockdown might inhibit

cell growth and induce apoptosis through downregulation of AKT activation, which indicates that TRAF6 may be a

novel target for leukemia treatment.

Keywords

Ji 98 T4 BE A - 52 44 AH % IRl 7 6(tumor necrosis
factor receptor-associated factor 6, TRAF6)J& T I
I I8 B8 BL 7B 2R, A& I B 988 R A AL T (tumor
necrosis factor, TNF)%2 {48 ZX % A 1 40 il A %-15%2
£ (interleukin-1 receptor, IL-1R)iH K 5 (5 5 # T 1#
B PR OB 31, AENUAAR [ A7 e T2 AR B AP A v A
PEEZAE M. U9k BT B, TRAF6E IR
(R AR R R el R 4 T B S o A /) B o
Fo tHH A I R IATRAF6 v e A /N Bl A A 1 g 1
AR CR AL, H A2 ) 2SR B R A ARk
S R W, DUERTRAF6R 1A 1l i3 N S P & (1M
Jos B4 40 B A AR R TP, SR TRAF6 S H LI (1) &
ERBEAHDVINEER. 2R, H R TRAF6LE H ML)k
0 M ST 2 A b PR AR A A T R L 53 DL AN
i ARHEFUNY FHRNATFHLEAR A (K562
A Ha P TRAF6[1 43K, WM I TR AF6438 %} 1 1L
I A0 AR S D BG BE AN  T 1K) 52, TP AR AH 5% 4y
THLH, Ayt 20 B TRAF6LE i 44 11 15 ke A2k
JeE A ] B JE A o

1 RS
1.1 SEIG#iHY

8P R IR KS6240 i 2R W T [ R
Sl b AR A R S B 4 YR . IR A Il
H~ RPMI 164035 i@ £ 77 ¥ 1 T-Gibcor .
IR BCAE A E =R A& T EilgE AR
AW R B 4\l . BECL& 6k 7 £ M PVDFJE
& T 5% [EMillipore A . fl §t ATRAF6. ftHit A
Bax. i PT ABcl-2Jl & [E Snata Cruz/A 7] ; #t
A p-AKT(T473). p-AKT(S308). T-AKTHIAIL T
JE[E Cell Signal Technology 2y wl; & Pt A B-actin
Piv W2EPIgG Pty I EPTRIgG P Tk
WS AW ARG R AR . CCKEW A& T
Biosharp /A #] .

TRAF6; leukemia; RNA interference; proliferation; apoptosis; AKT

1.2 XWHE

1.2.1 #miaddse A 10%064 . 5%
(100 U/mL). #f % (100 U/mL)[{JRPMI 16403 il
Wi FRIE 137 °Cy 5% COL AP IR, F1~2d
FEAR, DA 40 ok $i 2B K. B vk 92 364 x5k
IS HNRENT

122 BREFRBRGHMER K EIFHER
TRAF65: A (1) shRNATE i 7 2% /4 (TR AF6-shRNA) Fil
I i) I DG A1) 1R B X)L 95 2 2 M4 (TRAF6-NC)
Byeh b H ) 25 H R IR A o, IRt
A7 W00 S5 e RS 23 B TR . TR AR R 9
X P 3 Ak 34) % T8 & (6, 9¢ ) 4 1 (green fluorescence
protein, GFP). ¥\ [i] TRAF6HE X 1) 5 5 VEshRNA 7
5 4: 5'-GCG CTG TGC AAA CTA TAT ATC-3"; #!
6] (1 5741 4. 5'-TTC TCC GAA CGT GTC ACG
T-3',

123 BmEREKS2MAL  KS56241 ) 13
AN PR IR CRE G K S 6240 fiid). TRAF6-
NCA (T RIFH G4l )L 2 TRAF6-shRNA 41
(TRAF6-shRNATE Jjj B¢ /& 44 21) . BO A= 1301 1Y
K562 fitd, DLBEFL1x10040 B 4 Fl T 12904, ¥ H
1] 5 1 40 J o S0 I S (1 3G 1 0 1V R (UK
Y5 R N SO)VRI MR 5 pg/mLIv) 3R B i, AT
W RE Y. 24 WS, 72 hIG N2 pg/mLIE A 2
EOTRAE. GRS 956 d, SRAFAE B QL K 56241
bk 26 EAE TS A I 40 JGFP I KA 1
0, 0 5 T B PR IR PR

1.2.4 Western blot#an| & & 49 & A K-F 53
£ 25 [ 6 I 40, TRAF6-NC41 L X TRAF6-shRNA
ZH K S6240 B, T ARAPIZL R 787 2L il 4 i, 42
IR 1, BCAYE RSl 2 (1 R B S0 pg % 7
WS I B RE, £012% SDS-28 T8 4 Bk iz e e v
VKA B G, kY ASOR: B 1 4 7% BIPVDFIE, 5%
I RG 9k = R 3 P12 hy A3 N — 5 LGB R (4L



RIM P FAICTRAF6X 11 ML K 562 4H i 18 8 A1 T (%) 56 1) B 43 T HLAI 1661

TRAF6. Bax. Bcl-2. p-AKT(T473). p-AKT(S308).
AKTLL K B-actinf HT AR FUAH N [ —HLidATHE & -
ANECLK GG BEIR g 5% . LUB-actinh N 2,
X 2%t H Quatity One XA TS0 #T .

1.2.5 CCK-84& ) m it 3% 78 e £ 75 1 6 R AL
TRAF6-NC4H A X TRAF6-shRNAZH 1)K 56241 i1, 1%
182 000/FL 40 Hu P96 fLIR » R4 SAN ST AL,
37 °C. 5% COJAE T i &, H 51, 2. 3. 4d
INAEFLIIN10 pLIFICCK-8YAW, k435971 his, T
450 nmiE KW E R ALIEOGRE(D)YE, LAOGEE
(LA DNAA DR« 575 5] ) kg A AR 225 1) 40 i 1 B 4%
1.2.6 A 20 Ie AR AR 4 e B = Sl EPORIGEIN
TRAF6-NC#4 L) K TRAF6-shRNA 41 K56241 fift, LA
D105/ FLAZ R TofLM 557 . ORI AR K ) #5-41

Light microscope

TRAF6-NC

TRAF6-shRNA

100 pm

BT B0, 1000 r/minZ.05 min, 35 1T, 41
I ZPBSUER2K, 11 mL PBSH & TEPE i, K
F Annexin V-PIZH g 38 T4 R A &, 2l ik v x4 g
AR A0 O T2, SEIG A F AT 3R

12,7 %itFad  RAISPSS 19.08 4117 4t
AHE ) s Dlmean=S.D.JE L EK 7R, WFEA B LR
KA, P<0.054 2 7 A G vt 5 .

2 H#HR
2.1 TRAF6 shRNA'EJ% 5 B K56240 A8

15 9 1 of HE 75 28 /& FI TR AF6-shRNAJ 25 %8¢
453 R G S 6240 I, 175 S Tl B WL 5K 56241 Jifd
PR GR%, g5 1 WoR, fETRAF6-NCAL FITRAF6-
ShRNAZL H, K 4rKS6240 il £ 5t ¥ nT Wak o 2¢

Fluorescence microscope

100 pm

100 pm

El1l TRAF6-shRNA'S% & B EAKS56240 5
Fig.1 TRAF6-shRNA lentiviral vector transfected into K562 cells

(A)

Blank TRAF6-
control NC

TRAFG6-
shRNA

TRAF6

-

—
- _

(B) 1.2-

1.04

Relative expression level
f=]
f=2)

Blank TRAF6-
control NC

TRAF6-
shRNA

A: Western blotfi Jll TRAF6 8 (/K1 B: TRAF6H AR K- *P<0.05, 5572 xR HLAL P<0.05, 5 TRAF6-NCALELHL .
A: the level of TRAF6 protein in different groups analyzed by Western blot; B: the relative level of TRAF6 protein. *P<0.05 vs blank control group,

#P<0.05 vs TRAF6-NC group.

B2 TRAF6-shRNA1E#% 5 B L ITKS6240 A H TRAF6%E B Ri& K FRIE2 M
Fig.2 The Effect of TRAF6-shRNA transfection on the expression of TRAF6 protein in K562 cells
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Fig.4 The effect of knockdown of TRAF6 on the apoptosis of K562 cells
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