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[(FE] BH Kl E3Z ZE M (WWPL) RSPk EL AT s (CLL) & i35k, 40
H 52 S5 $8 45 TPS3 .CD38  IGHV ZRAFSF I AH G KBS . ik 48 #1182 CLL & Mg
A1 WWP1 Y mRNA /K11 52 i PCR(qPCR) G, L9 44 AE#A VS A 1F 5 AAE 3 IR ZH , 2304
HiFRE L, R XTIHHA WWP1 mRNA Rk A 404 0.007(95% CI0.005 ~ 0.010) , CLL 20 3Rk 7K
-4 0.031(95% CI0.019 ~0.044) , i 1Y 22 578 G177 L (P < 0.001) . WWP1 AT a7 4% 53¢ 3 FAIK
B F LS W B — OB T I ] A3 00k 24 S A R3S A A L IS M E A S5 X (P=
0.022) . #t— WA 53HT .8 WWP1 mRNA ik /K -5 CD38 #iA Ml ZAP-70 ik A3 : CD38 . ZAP-
70 BHE CLL & % % CD38 . ZAP-70 BH 1 & 19 WWP1 mRNA 3 ik 7K F 4 3 F+ & (P AE 43 51 A
0.012 F10.029) . £5i® WWPIL1E CLL B3 A1 55 ik, Ifif H5 CLL I RIS K 3 ZAP-70 Al
CD38 ik IFH
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Abnormal expression of WWP1 in chronic lymphocytic leukemia and its clinical significance
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[Abstract] Objective This study aims to investigate the expression of E3 ubiquitin- ligase
(WWP1) in chronic lymphocytic leukemia (CLL) patients and analyze its correlation with clinical
prognostic indicators (TP53, CD38, IGHV mutation) and its prognostic value. Methods A total of 48
CLL patients and 9 age-matched normal subjects were enrolled in the study. The WWP1 expression was
detected by SYBR Green-based real-time PCR, and the clinical relationship was analyzed by GraphPad
Prism software. Results The WWP1 median expression was 0.007(95% CI 0.005 - 0.010) in the normal
control group and 0.031 (95% CI 0.019 - 0.044) in the CLL group (P <0.001). A sub-groups analysis
implicated a statistically significant result (P =0.022), showing that the median time from a relatively high
and low transcription level of WWP1 to the first treatment was 24 months and 35 months, respectively.
Positive CD38 and ZAP-70 expressions were associated with a higher WWP1 expression (P =0.012 and
0.029, respectively). Conclusion An abnormal WWP1 mRNA expression was found in CLL patients
with significant correlation with ZAP- 70 and CD38 expressions, and WWP1 may become a new
supplement of CLL prognostic markers.

[Key words] Chronic lymphocytic leukemia; Reverse transcription polymerase chain reaction;
E3 ubiquitin ligase; Prognosis
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2 P9 T 41 1 1fiLE (CLL) /& LA CDS B B
25 ) /0N b L 200 B e T L VI R A
SR NFRIE , EE R AAE TP AR AT — B
A B IR LA v R RG S PR R . CLL B E W TS
5 B S, U PR HR AR I PR 1 4
B AG 2 W oy sl S S S Al R A8 A5 . E3 12
FRIEFENF(WWPL) JE I 4F R K 90 i dE 28U 5L
5 e i & A R SR VIAH G . Sanarico 457 &
WWP1 7E 25 2 1 10055 (AML) f8 35 i A 4t it
Y 2 2k I WWP1 23k 1 LIS e &
F p27 Kip 3006 A 1 DL il g 20 it A 4, SR
7E CLL " WWP1 9 3R 3K Rl PR 32 S oK DL 438 o
A5 R 5E 1 PCR AR (qPCR) 70477 1 48 45 CLL
HRE A IR 40 i F WWPT 35 R mRNA 23k M
56 R UG PR 2 AR OGP , i CLL SB35 RS
MBS AR

w57 %

1. 95 ) < 1R 43 B 2011-2018 4F R 57 BEERF R
225 — M m B2 B (V958 N R B B ) I BHIGR Y
48 fi#)i2 CLL & IR IR B R, Pr A B IR G
CLLIZWibnifE" 3G AR A2 e (ni=Xa
PRLA G B g2 SR TR0 ) 20 M st % 2 (o AL t AR A AR
AT FISH A ) L K oy FHE WA 2R 612
W WSCERA BEAAAS: O A S DT RE A SR Il bR A 9 453
VESRIE B X B ) — I RS B 6 1 A
1% \Rai 438 | LT AL AR~ Tk 8 1 (B-MG ) 7K
-, 0 46 UK A0 15K . CD38 Rl ZAP-70 ik pS3
FERI YRR p53 Flfo % BR AR 1 5 A] 28 X (IGHV)
FER GEAR I IN AT, T4 TP53 5878 Kl 2Rk 5y
TPS3 FEH S . BTUT#E 20194 12 7, h A B s
31(1~91)H.

2. RNA $EHUR 53 i 8 CLL B3 AN I pnAS
3 ~4 ml, I PBS (ARG B, 4K 5 i FH Ficoll Atk
2 53 B (e A i B A BN W) 7 ) 4
BIRAANZ A0, fd ] TRIzol 37 (5 [ Invitrogen
O] ) SRR RNA , NanoDrop 2000 # 3
S EE T (e E PR C R B A PR F =)
JE ft RNA M K2l B, O (A) Ase/ oo N 1.8 ~
2.0, cDNA & A : B 0.5~1 mg & RNA, )i
PrimeScript™ RT Master Mix ¥ 7% 5 {5 & ( H A&
Takara 23 ] 7 ity ) EAT 100 5, 20 mI AR R ANF < 5%
PrimeScript T Master Mix 4 ml, RNA 1 mg, RNase

Free dH,O % % 20 ml, & & i k455 R : 37 C
15 min, 85 °C 55,4 C&H1,-20 CIH#+47

3. qPCR £ il WWP1 mRNA % ik /K 3 . fifi Jf]
ABI7300 RQ-PCR {SGHATHZM , I3 At WWP1 A
55 (B-actin) (4 B IR ZR RN/ 25 i 28 . AR 2
Y1) 1A B RA Y CE , H Y mRNA
AYAES kB = 272%100% , ACt = H i FEE D Ct{H -
B-actin Ct{H . qPCR i il SYBR Premix Ex Taq™ Il
R & (H A TaKaRa A Al P2 i), B4 TAYA
RN RGBT WXt H 5L 5147, PCR 514
FF 30 43 51 A . WWPL L i 51 %)« 5'- TGCTTC
ACCAAGGTCTGATACT-3', 514 : 5'- GCTGT
TCCGAACCAGTTCTTT T-3'; N 2 B-actin |17 5]
Y . 5'- GTGGCCGAGGACTTTGATTG-3', F i 51
¥ : 5'-CCTGTAACAACGCATCTCATATT-3', 5|¥)
B K AR A6 Af I Primer 6.1 %% 14 F1 blast X} [t , i
P2 qPCR 4 fiff il £ 385 Wb , JC L 5= % 0% h 3 5
PR B — AR ZR R 20 ml, 345 SYBR Premix
Ex taq™ 10 ml, cDNA 2 ml(#H24 7T 1000 ng RNA),
E T U514 (10 mmol/L) 45 0.5 ml, ROX Reference
Dye 0.5 ml, RNase-Free ddH,O 6.5 ml, [ 55 1f -
e 95 CHIALME 30 s, 885 95 CAEME 55,60 Cilk k
30s,72 CIEMH 30 s, H 40 MEFF . AEA SV BE2 4
AL, UK EHRAE

4. ViR AR 4> Hr CLL 2t CD38 1 ZAP-70
FE AL . CD5 5 CD19 X H M4 it i% 1] (CLL
4l 1) 23 AF CD38 1 ZAP-70 1Y 26 ik %, ZAP-70 il
CD38 i cut-off {H 35~ 30% F120% , HAKHE:AE
Z: B SCHk[ 5 .

5. IGHV 78 K61 : IGHV HEPH 5 | 4 #1 IGH 1441
i 5 A B e A I 43 M U35 5 (InVivoSeribe ) T
ZAFCRAUFFHNIME , A IGVH ZEH 2648, H
REAES IR SCHR[ 6] . Sanger Il A pS3 35k R 28

6. MG SE . 402 MECT F1 TVM3 (75 5URHA
PR BR SEAE A E] 77 ) 85 5% T8 10% FBS.,
50 pg/ml 557 E 1 50 U/ml 5 75 % (32 [ Gibeo /A
721 ) B IMDM (Hyclone ) #5773+, 'E T 5% CO. K%
FEAEM 37 CEAM R R

7. MR TR AR AL Y S CCK-8 21 i A S 6y« 12
PR T WWP1 shRNA 1 F1%5 2% sSlRNA-NC
(DU A PR A RS R ™ 60 43 0 A TVM3 Fil
MECT 4 ffl i, 75 24 FL AR H i i S50 56 2H Ao R4
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Y MR E N 2x10%/ml, 24 h 5 AR, a5~ 7 d
J& AR FREE I A 2 R (1 pg/ml) i BERS 2 2
IRk 2 BIEE TVM3 FIMEC 1 5256 20 A s BE 2H 1)
YA, AP T 96 FLAR H (100 pb) , B 1x10%L
I3 T 2.24.48.72 h [ BEFLATA 10 pl CCK-8 ¥
T, BERR ARG 450 nm AL A 4 8

8. it =X 4 ARSI 48 S5 3 FJH T : Rnase A
PLCTL IR A AR e A A B vl 7= ) DL 1: 9 f&
A TAEWR , PBS PRI 4 5 , 1R 3% 40 il 2% i R
1> 10%/ml, il 5% 40 i B, 548 A 70% 7% £ B
500 pl [ 5% 2 h, B I FC B A1 500 pl TAER, =
Y 3RE DY 45 min, FH 3 A0SR T, 10 30k I
488 nm Ab 21 (475 5 WS AR S 5 2H FUNTE A 20 241 i 5%
10°/ml1(600xg, 5 min) , F PBS P& 40 W vk, i A
500 pl 25 & 2% vh i B 400, in A S ul Annexin
V-APC Fll 7-AAD 44 , 157, & T 15 min, i
ARSI . SEHG AT 3K,

9. Western blot: /] RIPA Zf# ik (VLI Bl B4 4
FEAR A AT FRA =) SR . I BCA A
&G n REWHEARB A A R AR W E & Ak
B AR AR TR S (35 ng BEFL)FE 10% + k¢
FE RN - SR N IOERG BERC FRL UK , J5 110V L 2 hi%
FE R R I £ (PVDF ) B it Fi Pk 5 P (LB 9
AR A BRA ) R 3 1 h, ] 1xTBST 1k
VIR , SR )5 4% PVDF AR U E A —PT . i B
Wb, —HiEE S0l 4 Cib i, —hiE
B4 1 he —HURIZH45r 52k 1:1000 F1 1:5000
s B¢ o e 4t ECL a5 ( & [ Millipore /23 7] 7™
SO BEEAT B, DL B-actin M N30T H B9 &
Fik,

10. Zeit2#4b PR . {# ] GraphPad Prism 8.0 #
BTS20, {8 Mann-Whitney U K56 734
A E AR IE S AR FEA I o R DAREAS %)
195 % AI{FE XM FRoR o THECTERHAI Y L SR H )2 K
5o A7 43 M i F Kaplan-Meier 5, P <0.05 2%
SEAGE L i X-tile A HIKF WWP1 3
IR AE A

5 R

1. I PRARAE - SR 43 F7 48 1) CLL WA e %, 5B
3045, 2 1844, P AE S 60 (46 ~ 78) % . > 60 %
F2611(54.2% ), HHE Rai lfi KX B ZR 58,0 ~ 1 1
2111(43.8%),2 ~ 4127 61(56.2% ), 2641(54.2% )

BEB-MG & TIEH K (E# {H<3.0 mg/L) , 22 ]
(45.8% ) B E W IR I 8 FIR T 1IE# K (ER
H=40 g/L) o i =X 40 B A 43 B 1 Ji it ok £ 200 1
CD38 Hl ZAP-70 FH 1 & & 43 51 by 154911 (31.3 % )
2501(52.1%) . 641(12.5% ) H 3 p53 FEH 50,
2711(56.3% ) i35 IGHV JE R 22 4E

2. WWP1 mRNA 7& CLL 1 & 3k Fl il )5 -
qPCR ;i %] 48 5] CLL &3 WWP1 mRNA [ H4i;
FEIRIK-40.031(95% C10.019 ~ 0.044) , 1IE H X} i#
FEAS WWP1 mRNA % 71437 32 157K ¥4 0.007 (95 %
CI10.005~0.010) , i H N2 R A G E L (P<
0.001) ([ 1), #2758 WWP1 7E CLL 8 & h e S 0
B #EIE . WWPT mRNA MIXT i 3k B F iz
W 28 B A YT I E] (TTFT) % WWP1 mRNA A%
RN BB 40 (2441 A X354 H ,P=0.022),

=
—
W
1

()

I 1
ré °
= 0.10 |-
Z -
g
= 0.05F §
§ Y
0 - 1 .'%
CLL#4L TEH R HRAL

B 1 5 PCRIESHT 48 140735 12 P Ik T4 40 1 i35 (CLL) fR 3
(CLL 1) 19 #4 Rl s N (IE % % HE A1) WWP1 mRNA [ 335
K- (*P < 0.001)

3. WWP1 mRNA 1) 325 K- 5 lifi IRERAE L 5
W wE R OE R 4 A iR, WWPL
mRNA [ 335 &8 5 ZAP-70 . CD38 J& 75 32 ik # ¢
(PAE /3514 0.029 F10.012) , 4 T 5 1 £ 5 WWPL
mRNA () 335 7K TG A A0 G, BRI o I
1.

4. Western blot 7 ¥ il CLL f& #& 5 X} & 21
WWP1 & [ R KK BEVLAI 3 4] CLL 3%, 15
T 3 24 1E 3 AAE R 5 BRZH , Western blot 1: 45 5 i
7~ CLL S5 1 WWP1 25 [ #23k 7K1 B i % R
AH(E2).

5. CCK-8 A4 WWP1 X} MEC1 A1 TVM3
S AR B4 TR T T ) < 5 R S 99 o R R A
() WWP1 JE [R5 55 J5 1 H 04 50 0% M 1) B A1 L
RLEHL AN FRZH 7F 48 h .72 h ({48 5 22 S 3 A 4831
FRN(FE2.3),
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R AS ISR T L A I R H WWP1 mRNA kK
SESIGRERAE 4330 U R 2 Rl A5G &R

WWP1 mRNA ikt

= (e [M(95%CD | Pl

SIS 0.291
<60 % 22 0.040(0.029 ~ 0.051)
>60 % 26 0.032(0.025 ~ 0.040)

P 0.110
B 30 0.034(0.025 ~ 0.042)
L 18 0.039(0.030 ~ 0.049)

Rai 71 0.677
0~1 21 0.034(0.026 ~ 0.043)
2~4 27 0.037(0.027 ~ 0.047)

B8 0.192
EH 26 0.032(0.025 ~ 0.039)
TR 22 0.041(0.030 ~ 0.052)

$-MG 0.179
E# 22 0.031(0.023 ~ 0.039)
S 26 0.040(0.030 ~ 0.050)

CD38 0.012
<30% 33 0.032(0.025 ~ 0.038)
=30% 15 0.045(0.032 ~ 0.059)

TP53 54 0.263
= 6 0.046(0.019 ~ 0.073)
i 42 0.034(0.028 ~ 0.041)

IGHV %878 0.294
b= 27 0.033(0.026 ~ 0.041)
w 21 0.039(0.028 ~ 0.050)

ZAP-70 %1k 0.029
<20% 23 0.029(0.022 ~ 0.036)
=20% 25 0.042(0.032 ~ 0.052)

o) N R 0.529
>30x10°/L 23 0.039(0.028 ~ 0.050)
<30x10°/L 25 0.033(0.026 ~ 0.040)

T WWPI: E3 77 R4 520 ; B.-MG : Bo-HER 8 11 IGHV : S e R
EHEEE AR X

6. i 2 4 A A A I AR WW P S 1 40 B vk 1Y)
211 it JE 343 A6 15 0 - MEC 1 40 i Bk R AR WW P 5 45
1B 240 (Go )/ DNA & a7 (G ) 4 i 4y
Ho e 2s AN B4 T+ & [ (63.6+1.4) % Xt (56.2+
1.3)%,P<0.05],DNA & A1 (S 09) 40 A/ 43 He
2% A0 BRZH AR [ (30.0£0.8) % %} (38.4+0.6) % , P <
0.001 ], 17 W5 2H 43 24459 (M 3) 40 b 77 43 L il 25 S G
Gt E L[ (64+£1.8)% X} (54+1.6)% ,P=
0.510], 7E IVM3 4t otk bt U5 3[Rl 1 e
WWP1 #4119 Go31/G 301 40 B 5 43 H 525 (6 R

CLL1 CLL2 CLL3 N1 N2 N3

wior D W D Sag——

B-actin MG SHE S S S S—

N1.N2 N3: %21 ;CLL1 .CLL 2 .CLL 3: f 3 ; B-actin: 15
B2 Western blot KM 14 bk B 40 g 1 1 (CLL ) £ 35 5 TE 5 %
MR E3 2 R (WWP ) KK F

Fz2  CCK-8EKGM T M E3 {2 R iEH: i (WWP1) X} MEC1
0 LS 50 15 i [ 20 M0 T (Auso, xs) |
TPH WWP1 i K60 st ]
0Oh 24 h 48 h 72 h

4151 AR

SH-NC 3 0.11+0.01 0.32+0.02 0.58+0.04 0.92+0.07
SH-WWP1 3
HH 1.23 10.84 8.91 5.82

PfE 0.300

0.12+0.01 0.18+0.01 0.35+0.02 0.61+0.06

<0.001 <0.001 0.004

1 : SH-NC: F5 4425 [ ik 4R 2 ; SH-WWP1 - 55 YL i Ik WWP1
18R

R3  CCK-8HAM T M E3 {7 2 % i (WWP1) X JVM3
I 34 G A FE I [ AR TS ST (Asso, Xts) |
T WWP1 5 460 i 1]

bl A G

0h 24h 48 h 72h
SH-NC 3 0.11£0.01 0.22+0.02 0.44+0.04 0.79+0.08
SH-WWP1 3 0.1120.01 0.19+0.01 0.36£0.02 0.53+0.04
HE 0 2.32 3.10 5.04
PfH >0.900 0.080 0.040 0.007

T : SH-NC : #5978 [ Bk 4R 41 ; SH-WWP1 : 5 L (i WWP1
PR AL

HiET L (662+1.8)% X (553+1.3)% ,P=
0.001) ], H S W40 A 43 Lt 2 2 PG [ (38.2+0.6) %
X} (26.6£2.2)% ,P=0.001], PiZH M 3140 i1 & 43
B2 G X (6.5+1.8) %X (7.242.5) %,
P=0.710] . 4 )5 A5 SR B, 7F CLL 40 itk vh
i {1 WW P AT 00 240 e 384 5, ol b 1 Go 31/G 3 1)
YRR 2 | S A AH R ESO D

8. it =X 24 L AAS I 240 B H 727K SF- - FE MECL 4
Rk R, 0 WWP1 25 X REZH B8 TR 50 3l Ay
(24.0£1.1) %M (11.4+1.8)% , 2 A G i3 X
(P=0.001) . JVM3 2 fd bk, 9 WWP1 28 it
TR B T 01 K (23.6£1.6) % F1(11.8+1.4) % ,
ZERA G FE L (P=0.001), KIEIH WWP1
FEREVET MECT FIVM3 i T
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Wit

tea N | 2 NP i s Wi e
AR TEAN MR T ok [F 5 R E 2 EY
et B R AR A, L A 2 R AE T AR A
SEHARIRT . WWPL R F AR YL i fk 8q21, J&:
HECT {)— 0% , J& T Nedd4 E3 12 EiEHEBFAR
Wi o 12 R 3% B I A R S U AR BRI 9
11z R AGKE AR T AR 1 i AR AR T R
B PR S E . TORERFSE & B, WWPL 1) 55
PR S ARG EE PR T R SRR T R SR )
FHIE ORI 2 EPE 2 B, WWP1 55 g iff J
BEEARDC, I H O &3 2 Mo i B 2
AHE B D O 4 . Chen 55 VFSY
RIWWPL TR i i h s ik, H S5 AR
J& o AROG , 2P R R Wi Rk WWPT ] LU
HE R 40 s A S0 WWPL A AR B FE . Li
AEDEIESY I miR-584-5p 7] U5 WWP1 %454,
P i A0 e AR R SR AR R T, BT LIAE
T AT IS P Z A0 , 4145 Smads .RNF11
p27.pS3 55" A B TR E R . Cheng 55" A BN
JEPE WWPL T B ] 7 s a2 KL 5 S
MR T, I PRI T AH S 8 F (B0 Y caspase-3
M p53) ik, Wang 55 A B (A OK AT LA i
FAARK Smurfl . Smurf2 F1 WWP1 Ay A3 I 1T 51 s
KGR . Lee 550 55 & B WWP1 1 ] 4%
PTEN-Akt 4%, 1 #H WWP1 7] LUf# PTEN 5 H180%
AR o L, 4056 WWP LA ]R3 in s
P R - 235 KT Z2 B0 i vl R —Fh oA s
MITRTT SR

Y640 1k S IR R WWPT S 3Rk
BB 5T £ E R R T AML, H Aj E Pr b JCfE CLL
W IR I HRGE . A SCE AT CLL 4 i b WWP1
1) 5 3k B HLI AR S, I3 i qPCRAGIN & B,
CLL % WWP1 mRNA A4 22 ik 7K F0A i T 1F
HAHE(P<0.001) , 7.4 53 #7 i 7s WWPL A i 3R
IR TTFT 58 T WWPL A ARk ) CLL 5 3,
ERAGIFE R WWPLATES 5 CLL &
R, HE—H 050 R, CLL B35 H WWPL 1)
FEIR B I] AEIE FA GA Ik L AR A EOTE
AHSEAE , 171 5 CD38 Fil ZAP-70 )2 354, CD38 Al
ZAP-70 BHPE CLL H % WWP1 11k i 88w, 112
R WWP1 A5 CLL #i5 A RAHE .

M2 ARHESE & L WWP1 mRNA £ CLL 41 fifl

HEE E Ik, H 5 CLL )5 H % CD38 1 ZAP-70
)R AH G, A AR BT 4 7 WWPL i 33k 1 f8 3
TTET 8, e it R Be e, #2278 WWP1 7] 5E A B
M CLL TS M2 . Li%e " e, WWP1 AT LA
T P45 P53 KRB P63 IThfE . 1E2190% 1)
CLL W12 , TP53 3 K72 Wi st b T 17 A AR
A, TPS3 S M HCE AR BUS AN, e CLL H,
WWP1 i 4% TPS3 [ ULl i 5 Zo ik — DA 52
Ab I WWP Lt 33K 1T LA s 4t A 4 324
AT, AT 8k CLL M3 FE IR Y7 L5, ) CLL Y
Ry g i L et e ol

2 % Xk

(1] A 2 I 27 432 1 LS VA CU R 2 2, o I s P 2 i
ORIl 25 5 2%, el P R AR L 400 L 1 ol s TR T
A T A0 P 3/ A EEL 00 L A T R 2 W SR T R
(2018 4FJ) []. FPAR AT, 2018, 39(5):353-358. DOL:
10.3760/cma.j.issn.0253-2727.2018.05.001.

[2] Nabhan C, Raca G, Wang YL. Predicting Prognosis in Chronic
Lymphocytic Leukemia in the Contemporary Era [J]. JAMA
Oncol, 2015, 1(7): 965-974. DOI: 10.1001/jamaoncol.2015. 0779.

[3] Sanarico AG, Ronchini C, Croce A, et al. The E3 ubiquitin
ligase WWP1 sustains the growth of acute myeloid leukaemia
[J]. Leukemia, 2018, 32 (4): 911- 919. DOI: 10.1038/leu.
2017.342.

(4] Zalsg, BESRESE. rb S M 401 1 i 12 W 5 AT & 0t
WLI] A I 2 44 Ak, 2010, 31(2):141-144. DOL: 10.3760/
cma.j.issn.0253-2727.2010.02.020.

[5] Xu W, Li JY, Wu YJ, et al. CD38 as a prognostic factor in
Chinese patients with chronic lymphocytic leukaemia[J]. Leuk
Res, 2009, 33(2):237-243. DOI: 10.1016/j.leukres.2008.06.026.

[6] XuW, LiJY, Wu YJ, et al. Prognostic significance of ATM and
TP53 deletions in Chinese patients with chronic lymphocytic
leukemia[J]. Leuk Res, 2008, 32(7):1071-1077. DOI: 10.1016/
j-leukres.2007.10.009.

[7] Crusio KM, King B, Reavie LB, et al. The ubiquitous nature of
cancer: the role of the SCF(Fbw7) complex in development and
transformation [ J]. Oncogene, 2010, 29 (35):4865-4873. DOIL:
10.1038/0n¢.2010.222.

[8] Ingham RIJ, Gish G, Pawson T. The Nedd4 family of E3 ubiqui-
tin ligases: functional diversity within a common modular archi-
tecture [ J . Oncogene, 2004, 23 (11):1972-1984. DOI: 10.1038/
sj.onc.1207436.

[9] Zhi X, Chen C. WWPI: a versatile ubiquitin E3 ligase in signal-
ing and diseases[J]. Cell Mol Life Sci, 2012, 69(9):1425-1434.
DOI: 10.1007/s00018-011-0871-7.

[10] Zhang L, Wu Z, Ma Z, et al. WWPI as a potential tumor onco-
gene regulates PTEN- Akt signaling pathway in human gastric
carcinoma [J]. Tumour Biol, 2015, 36 (2):787- 798. DOI:
10.1007/s13277-014-2696-0.



742

[11]

[12]

[13]

[14]

P 45 202049 4541 45459 0]  Chin J Hematol, September 2020, Vol. 41, No. 9

Cheng Q, Cao X, Yuan F, et al. Knockdown of WWP1 inhibits
growth and induces apoptosis in hepatoma carcinoma cells
through the activation of caspase3 and p53 [J]. Biochem
Biophys Res Commun, 2014, 448(3): 248-254. DOIL: 10.1016/j.
bbrc.2014.04.117.

Lin JH, Hsieh SC, Chen JN, et al. WWP1 gene is a potential
molecular target of human oral cancer[J]. Oral Surg Oral Med
Oral Pathol Oral Radiol, 2013, 116(2):221-231. DOI: 10.1016/j.
0000.2013.05.006.

Chen JJ, Zhang W. High expression of WWP1 predicts poor
prognosis and associates with tumor progression in human
colorectal cancer[ J]. Am J Cancer Res, 2018, 8(2):256-265.

Li Q, Li Z, Wei S, et al. Overexpression of miR-584-5p inhibits
proliferation and induces apoptosis by targeting WW domain-
containing E3 ubiquitin protein ligase 1 in gastric cancer[J]. J
Exp Clin Cancer Res, 2017, 36 (1):59. DOI: 10.1186/s13046-

[15]

[16]

[17]

017-0532-2.
Wang Z, Wang J, Li X, et al. Bortezomib prevents oncogenesis
and bone metastasis of prostate cancer by inhibiting WWPI,
Smurfl and Smurf2 [J]. Int J Oncol, 2014, 45 (4):1469- 1478.
DOI: 10.3892/ij0.2014.2545.
Lee YR, Chen M, Lee JD, et al. Reactivation of PTEN tumor
suppressor for cancer treatment through inhibition of a MYC-
WWP1 inhibitory pathway [J]. Science, 2019, 364 (6441) DOI:
10.1126/science.aau0159.
Li Y, Zhou Z, Chen C. WW domain- containing E3 ubiquitin
protein ligase 1 targets p63 transcription factor for ubiquitin-
mediated proteasomal degradation and regulates apoptosis [J].
Cell Death Differ, 2008, 15(12): 1941-1951. DOI: 10.1038/cdd.
2008.134.

(A H 181:2020-04-10)

(RS it - Ty )

2020 EAFITEEZEAENFE/E BiEiC

- AR - D -

M HGB
LIAHMITH4L RBC
F4MaIH40 WBC
/M40 PLT

rR PR AT A X ANC
WALz ALT
KA AN AST
HRABFESM  GGT

I ERERRRET  ALP
FLM A LDH
EEIMLEE R PT

T BTG B M TG AT ] APTT
AYNfERE  EPO
M/MRAERRE  TPO
LT RIETE  HBV
WARYFS 9 HCV
NG PERARRTE  HIV
¥HT-«xB NF-«kB

HBIME TR AN Thani

P PETHREAIM Treg 4

A EEPE TR ANAE  CTL A0
HARRGiE NK A
HAfNE Il
MEVURZIKTYIH CAR-T 4k
IR SRFE+  TNF
THamfEKHF  SCF

B EAE TS FE A F  G-CSF
hi-FL AN AR TR A GM-CSF
E R AE 5 i N+ M-CSF
Wi-FL MR T T R CFU-GM
VRECPE A N EEI. DIC
S E PCR RQ-PCR
MRS MRI

IEHL R STWIZ 4 PET
YECIFNIZ3E  FISH

(1,3)-B-DHRBERM Gy

EFLH SRR GM I

P BE R T SE 5 ELISA
WEMRIESCYS  MTT 30450

WEIRELZZ /IR PBS

G-I FBS

Z WU ZR EDTA

THIEFH  DMSO

T g A P - SR D 0 T B B M FL K
SDS-PAGE

EEERGARIEMY  NCCN
PR R S8 PSS

EPRTS 8% 1P
SRS T 4HMAS A allo-HSCT
A& T4 auto-HSCT
MHYYUEER GVHD
ANEBEMEPURE  HLA

ZRA TAEFFERRZE  ROC HiZk
WA R bRE CTCAE

ESHETE



