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A20 2% 5538 K B ZBARM BB Im R R IR FFIE AL
MERXZHR

REE KE XS

HE B/ 45 RE KB @Ik g (diffuse large B—cell lymphoma, DLBCL) ¥ ¥ /& 3 58 B -F % 5% @ 3 A B (tumor necro-
sis factor, alpha—induced protein 3 gene, A20 5 B ) % T H 5L, #3F H x4 DLBCL # & TS B b 7 it 5 69 %5vh . Foi%k ol 48 104 4] DL-
BCL & 4] B s JR T4 IF R 3R - 6], o ) e R 40 R A 52 2 e ik 923 4 B P—gP A Ki-67 & & ik s RGO BR4E B 4 3 Fo
DNA 3 54 A20 2 B SF 2 F3.6.7 REE L ; 247 A20 A B 5 DLBCL 16 R s B AF AL R TG 69 % % . £58R:104 4] DLBCL ¥,
A0AA3FTIHRBFAEBLRE,EREHE173%, L+ % 7342 K% % 4 ABC-DLBCL 55 GCB-DLBCL %4 219 £ % B4 %t
7% L (18.5% vs. 2.5% ,P=0.010) ; {2 s Jk 5~ 21 We A 3 TPT 35 4049 DLBCL ym 4] ¥, A20 % % 00 B & T A8 &2 69 -F s Jk 5 £ A= 4K IPI
FBBARP (P<0.05) . f£A20 K B R T 55 R E LRGN P-gP £k 49 £ 54 goit 5 & XL (16/18 vs. 52/86,P=0.021) ,Ki-67 1% F X
5 &Rk el 28 £ F A gt 5 E LR AR /E Rk 1/17 vs. 26/60,P=0.030) ; 5 & & %m0 tb 4, A20 & B & % 49 DLBCL %41
BRFERIEZHH AR (P=0.06), £ FKLEZ(P=0.016)., Z5i8:DLBCL#BH F A20 K F 9 % % 2+ DLBCL 9 15 R % B2 45 AL B4 A5
KRIUVA —Z#em,A20 K B % T TH 2 DLBCLTUE R B4 X B F .
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Abstract Objective: To detect A20 mutation and to investigate its relationship with clinicopathologic features, prognosis, and re-
sistance to therapy of diffuse large B cell lymphoma (DLBCL). Methods: A total of 104 cases with DLBCL and their clinical data were
collected; follow-up was performed on a few of DLBCL patients. The expression of P-gP and Ki-67 protein was detected with immuno-
histochemical staining. The A20 gene mutation in exons 3, 6, and 7 were examined by polymerase chain reaction and DNA sequencing.
Finally, the correlation of genetic abnormality of A20 with clinicopathologic features was analyzed. Results: Missense mutation in ex-
on 3 of A20 gene was identified in 18 of 104 patients (17.3%). The A20 gene mutation at site 73 of exon 3 was greater in the cases with
activated B cell-like-DLBCL than with germinal center B-cell-like-DLBCL (18.5% vs. 2.5%, P=0.010). In contrast to the advanced clin-
ical stage and high International Prognostic Index (IPI) cases, the rate of A20 mutation was superior to the opposite (P<0.05). The ex-
pression for P-gP was higher in the cases with mutation than that of those with wild-type A20 gene (16/18 vs. 52/86, P=0.021). The dif-
ference in A20 mutation between the groups of low and high positive expression for Ki-67 (1/17 vs. 26/60, P=0.030) was significant.
DLBCL with A20 mutation had an increasing recurrence tendency (P=0.06) and a worse survival (P=0.016) compared with those with
wild-type A20 gene. Conclusion: The A20 mutation has a certain influence on the clinicopathologic characteristics and survival condi-
tions of BLBCL patients. Probably, A20 mutation is a factor associated with a poor prognosis of DLBCL.
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R A7 B E A . IR RAE I 5 8 1 3 B (-
mor necrosis factor alpha—induced protein 3 gene, A20
FLP) 7 F Y A 6q23.3 (1R 280 B 200 A ik 2097 Gk
I 8 R W X3 ), AR A ) A20 B VR A I 1
5, AT LA E T NF-wB 3@ B A0IE 10 A2 e Eh
JEEAH G254 2% X B 4 Mk [0 7 (extra—nodal margin-
al zone B cell lymphoma of mucosa— associated lym-
phoid tissue, MALT )" /& B A20 & [A 1% 2 28 A48 i
Je S (18% ~ 22%) , E DLBCL H 6 ) A20 2745 F1
FHALFESFH L HATHHGEA R NF-kB {5 515 %
A A R EETE AL R RIE K B IR BRI ) EAFAE .
IAHEN DLBCL H A20 14 57 7] R i 98/ % NF-«B
TR BRI I 520 DLBCL Y & R RIS . ANHFFEUR
££°T7 —4 DLBCL YR 1], A& A20 J R 28 25 185 Bl by
£ J ) 344 B I 22 24 TS 245 35 PR i 7 ) P-4 2 1 (P
glycoprotein , P—gP) [ & 1115 0L , WS B I ARSI B ),
PRI A20 2878 5 DLBCL I R it 72 | 190 f S e g Tid 245
MR o

1 MREE%E

1.1 Frk

W S PHEE ek EEBe iRt 2005 4F 1 H 222013
A6 HIHHRSWIAR 3 I ke T45 N alZs S M 7RI K B 241
Fa bk LR 1] . $42 R 2008 4F WHO k[ 5 1 2H 2 Brpogs
S R IR A A2 Wb AT e
P R PERHE 104 4] DLBCL #8240 ARFSE . DLBCL Y
43 %% Hans brifE 5 R 2 T8 . GCB £ (CD107 8
CD107/bel-6/MUM1™) Fl non-GCB FERI ABC #:(CD107/
bel-6/MUM1* &, CD107/bel-6/MUM1*) . HiH GCB-
DLBCL 39|, ABC-DLBCL 65 51,

1.2 Hik

12,1 RRZEPLL e R R B E R
177,

122 gk ge . RAIS-P =203, JF R4
PUAZOR AT IR AR 3 R B S . —$1 P-gP(GH
B w]) B bR A B s REHTA Ki-67(1:100)
F G g2 2 AR A AR & 38 | A2 A Fl . LL0.01IM
PBS(pH=7.2 ~ 7.4) iy PBS AR —HifE2s FAXS IR,

BH P 285 2 < P—gP BHAE A 5 8 057 F 4l i 2%
YA , Ki-67 PS5 6 TA M . Bskbl it
109~ 400 F5A0EF , 145 1 000 ™41 AE H B4 BH: 21 i
B0, BL10 1~ 400 5 LT B 24{E . Ki-67 25 11 LA 241
MR A 5300 5 Ry 2455, B <40% (IR3RGE ) M=
40% (R 23K ) o P-gP B F1 L 200 J5 A0 200 L s B A
B O Y i R8240 U 50>2096 R B PE
123 A20 BERIZR RGN A i3 ZH 2 DNA 42 5
K PCRY .3 ~8 um B & T EPEh, —H

RIS TOoK SR R R KA, -5k
FEIUDNA, 76 E EETHI AR H DNA B2 5 B i (260/
280 U HLAE ) o A20 L FIAM .7 3.6.7 1 PCR P 3 5|
YIF A A BT 3 E i 5~ TCTTCTCCTCCTTTCTGT
CC-3, Fiif 5~ GTACCCTATGCCCACCAT-3" (=¥
271 bp) ;M T 6 L 5'~CTTGTTTAGTAGAATACT
GTTTTACTTATG-3, T iif 5~ GGTGGCTGAGGTTAA
AGACA-3"(#)291 bp) ; #M &7 i 5~-CTGGTA
GATGATTACTTTGAACTTG-3, K% 5~GGGCGTTTC
ACATTTTACAT-3" (=4 150 bp) ; PCR 7G4
94°C i 7% 1 3 min; 94°CAE M 45 s, 1B K (R AR IR K
56°C .58°C .58°C )45 s, T2°CHEAH 40 s, JEHF 40 1K, B FiE
i1 72°C 10 mino PCR 7=HI LA 2% BB e H Uk a4 T
WL, PCR =4 L A T DA wl kA 7 X gl e
AT SR AN B P A T 1 S i PP e 5

124 RfV; BEUTRORHE S B T2 E A IERE
TIZE A R A RS . DA R B B2 W Bl U
FFUREHE], 2013 4F 12 H 31 H R Rfivi4h sRa a]

1.3 Giite0rik

K HISPSS 17.0 Geit 3 AT AL B0 Hr . 2] L
B, R AR, TR BORER A ST FEAR R, AR AT
TR H Kaplan—Meier 77 7522 il A A7 I ER, A7 26
Y HE 35 R X B KG 36: (Log—rank test) , DA P<0.05 4
ERATIERE L,

2 R
2.1 I AR R

104 5] DLBCL % il # 40 A WF 5 . Horp 55 14 59
], A5 ), Bz 1311, KIRAERR 24 ~ 87 %,
H AR 56 % 5 AR T45 N 64 151, 4551 40 191 5 1 PR 53
Wi 1 9394, T3 20 %51, I3 15431, IV 89 30 1 5 TPT

BHLO~2065%1,3 ~5 03944 BAEIK 38 4, T B
JiE IR 66 141] ; LDH {H 109 ~ 245 U/L 70 4, >245 U/L A
34441,

2.2 A20FE RIS AR £

104 14 DLBCL FEAS ) A20 B[R AM B 7 3.6.7 HY
PCRY 14 7 1) 28 2% B Rl B e v UK , 33907 UL H 19 2%
i (E),

104 5] DLBCL H 18 {7l f£ 7E A20 FE K 28748 |, f 58
AREE T 17.3%(18/104) o ¥R 3500+ 1 LR AR
(£1,K2),

2.3 A205:[H 355158748 5 DLBCL IS AL Kl AR
FRAERAE AY 2

Rz 2] A20 JE R 3 A7 A AR, 7E 73 Bk FEA A,
ABC-DLBCL %75 %7 18.5%(12/65) ,GCB-DLBCL %
A 2.5%(1/39) , 22 A Gt =R LRI 35
AR 73 0 SR A20 FE DA 1Y) FEEE AR A, A ARBEL
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AR 35 HN 208 Fl 131 37 15 1Y 9875 7] RE 2 FifibL
SR PRI EVR R (R 22 e R R (3R 2) .
A20 FEH SARTEImIAR S e . 13, 113 S5
(T3, IV a8 2 [B1 A e T2 25 5 IPLAE 40 ~ 2 41
553 ~ SARHIZ 1] A20 28457 E 2557 (3 3, P1<0.05)

DLBCL J}Jg3 21 Jifd 7 A [) B2 8 b 3 3k P—gP Al Ki—
67([¥13A,B), P—gP PHPELRIA AR 65.4%(68/104) ; Ki-
67 PH M2 35 3 27 191 <40% , 77 $1=40% , DLBCL
A20 FE K RASHE Ki-67 IR R IB 4 (<40%) 5 Rk 4
(=40% ) Z [0 LA S P—gP B 5 P SRk 4l 2 (0] 22 57

2.4 A20%75 5 P—gP FIKi-67 kIR £ WG Geit2raE L (P<0.05,34)

A

A. Exon 3; B. Exon 6; C. Exon 7
1 A203E[H 3.6.7 Mt F PCRA 4= My 5 BHe g i Tk 45

Figure I  PCR products of exons 3, 6, and 7 of A20 gene on agarose electropherogram

R OA0EFEENREHE

Table 1  Types of missense mutation of A20 gene

Exon site n Mutation rate Mutation site Base substitution Amino acid change Mutation type
3(1) 13 12.50% 73 G—T Glu—Ala Missense
3(2) 3 2.80% 208 C—T Ile—Val Missense
3(3) 2 1.90% 131 A—C Cys—Phe Missense

6 0 0 None None None None

7 0 0 None None None None

f T
R

Q
C GCT GAGC ACGC TCAAGGAAACAG

{ M’YWWM\AW\M

K L T S F € A K R L
C -

| il M[\MNM%

A. Mutational exon 3 (codon 73: G—T); B. Mutational exon 3 (codon 208: C—T); C. Mutational exon 3 (codon 131: A—C); D. Wild type of exon 3
2 A20 M55 35M i DNA TS
Figure 2 DNA sequence of exon 3 of A20 gene

5

T2 A0EFIESHIETRETSDLBCL EKAIF X R

Table 2 Correlation between the types of mutation in exon 3 of A20 and DLBCL

3 (1) mutation 3 (2) mutation 3 (3) mutation
n P P P
Yes No Yes No Yes No

DLBCL type

ABC-DLBCL 65 12 53 0.01 2 63 0.879 1 64 0.717
GCB-DLBCL 39 1 38 1 38 1 38
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3 A20 B [FE T 5 DLBCL IR RIBIFIERI X &

Table 3 Correlation between the genetic mutation of A20 and clinico-

pathologic features of DLBCL

Mutation

Characteristics n Ves N X P

Age (years)
<60 49 5 44 3.383 0.066
=60 55 13 42

Gender
Male 59 11 48 0.171 0.679
Female 45 7 38

Clinical stage

I, 59 6 53 4.842 0.028

I, v 45 12 33

IP1
0-2 65 7 58 5.015 0.025
3-5 39 11 28

Primary site
Nodal 64 14 50 2.584 0.108
Extranodal 40 4 36

B symptom
Yes 66 8 58 3.279 0.070
No 38 10 28

LDH (U/L)
109-245 70 10 60 1.315 0.251
>245 34 8 26

2.5 Klvi

104 ]R8 K B 20 M bk 1988 v A Bl 15 245 R 35 62
B, 3RV KA 59.6% . BEVIHTE] R 1~ 1234~ H , Hi i
BT E]A 40 4~ H o 62 Bk Ui i, A= 47 33 4],
HET- 29 1] (ABC-DLBCL 20 4] .GCB-DLBCL 9 ] ) , &
34490, BT 1 29 i Hh 23 FIBET R 4 BIBE TS
FRE, 2 BIBEF HAB PN o 62 () BEAT i L1553 5 P49y
VIBR G162 ], 47 B4 32 A I7 IR 97 , CHOP ALI7 J7
376 TR 1 ~ 64 AR BIRIT T BAKE

#4 DLBCL HA20 EFERESHMELRIENKXR

DLBCL 1 % % 5 DLBCL 2% %I I Ki- 67 £ ¢,
ABC-DLBCL J W28 4 i 55 34 58 1% 14 9 DLBCL & &
5 (P<0.05) . DLBCLAET I 61 5 A20 K 2878
Ki-67 fm 2635 | i IPLPE 3 Je BIEAR 55 ¢ R B V) (P<
005) [ i, AR 4% 62 491 DLBCL 5 1] A20 J [R5 75 4%

ML A A I 28 (B 4) , A20 F H 98725 55 oK 52 748955 14i]
z@iﬁ%ﬁﬁ%ﬁ%ﬂp—o 016). LA, 7E 62 il
B 59 191, A20 2875 13 5], HoH ABC-DLBCL 12 5]
(BET-9 1), GCB-DLBCL 1 {5l (3£ T 1 4) . #2440
1] ABC—DLBCL %5 1] A20 %L R 28 2555 1. 225 1 A= 17 i
L (EI5) . AAEIITEs R IR, A20 22748 & ABC-
DLBCLJ%BIA B 15 ik 2R (P<0.05,3K5) o

A. Expression of P—gP in DLBCL (SPx400); B. Expression of Ki—67 pro-
tein in DLBCL (SPx 200)

<13  DLBCL 414U P—gp Ki-67 Fik1E ML

Figure 3 Expression of P-gp and Ki—67 protein in DLBCL tissues

Table 4 Correlation of abnormality of A20 with expression of Ki—=67 protein and P—gP

Ki-67 expression

P—gP expression

Characteristics n X P X P
Low High Yes No
A20 mutation
Yes 18 1 17 0.208 0.03 16 2 0.22 0.021
No 86 26 60 52 34
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0.8

0.67

0.4 A20 mutation
: ~ Yes

Overall survival

0.21 - No

~#— Yes—censored

0.0 ~+ No-censored
0.00 20.00 40.00 60.00 80.00 100.00 120.00
Time (months)
P4 A20 3R PR A 5 ARG ASHA Bl %) AEA7 K 4L (P=0.016)
Figure 4 Comparison of survival functions between the cases with and

without A20 mutation (P=0.016)

#5 DLBCL BETESImAREBFFEA X &R

1.0
0.8
=
2
=~
= 0.6
7
E '_
Og 0.4 A20 mutation
—F1Yes -
0.24 —No
= Yes—censored
0.09 ~# No-censored

0.00 20.00 40.00 60.00 80.00 100.00 120.00

Time (months)
5 ABC-DLBCLJ ] A20 5 K 542 55 7R 5 A8 91 14 A= A7 I £ (P=
0.024)
Figure 5 Comparison of survival functions between the cases with and

without A20 mutation in DLBCL (P=0.024)

Table 5  Correlation between the relapse and death of DLBCL and its clinicopathologic characteristics

Characteristics n Death X P Relapse X P
Yes No Yes No

DLBCL type  ABC-DLBCL 40 20 20 0.473 0.492 26 14 6.124 0.02
GCB-DLBCL 22 9 13 8 14

A20 mutation  Yes 13 10 3 6.209 0.013 10 3 3.415 0.065
No 49 19 30 24 25

Age (years) <60 25 13 12 0.46 0.498 11 14 0.014 0.907
=60 37 16 21 23 14

Gender Male 30 14 16 0.023 0.987 19 11 1.703 0.192
Female 32 15 17 15 17

Clinical stage [, II 34 16 18 0.002 0.961 18 16 0.110 0.801
I, v 28 13 15 16 12

IP1 0-2 40 14 26 6.375 0.012 19 21 2.495 0.114
3-5 22 15 7 15 7

Primary site Nodal 34 18 16 1.730 0.188 21 13 1.462 0.227
Extronodal 28 11 17 13 15

B symptom No 39 14 25 5.501 0.025 22 17 0.105 0.746
Yes 23 15 8 12 11

LDH (U/L)  109-245 42 18 24 0.802 0.370 20 22 0.309 0.578
>245 20 11 9 14 6

Ki-67 Low expression 17 4 13 5.315 0.021 5 12 6.198 0.013
High expression 45 25 20 29 16

P-gP Positive 39 20 19 0.863 0.353 25 14 3.659 0.056
Negative 23 9 14 9 14

3 Wig A A2 X 5 MY DLBCLIG R R TS ARy 7 2R

DLBCL & —2H 5 BTk (1 4= 22 Pk bk T 988 , I 47k
R B BT, B ETRCSE E R L0 29 & NHL (1)
31% "™, 3 ERTHIE 5 $ NHL ) 45.8%"' . A DLB-
CL VA1 R AR A5 AN S — 25, SRR e AR 708
JIev 96 4 L B KK TRl PR 7 45 X (international prog-
nosis index , IPT) 45 W 4 Mg 38 FH A 3 70 R 284S

TN AT EE . IR it 22 N o AR ) U 5
M) Jidgg 9 T 0 0 2 i . PR, ZE 2 W 1R )
52 DLBCL I PR B TS A7 S50 i S Ak [
EO BTV () W e DA vt == | A A i L RS
2K DLBCL AT BT 5 i EZE LA

NF-kB RFEe M6 fb 2 g & A % R i — A2
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2. M T A20 5 NF-B il B 1A 56, #ploB 1E
S — IR A20 K o — R A A
fREA, LA KRz ZIARIge . 768 TNFAEH T 5k
H TNF-R1 2 Fik i}, A20 8 15 IKKyAH AR, B
W IKKy K5 b 37455 515 18 25 TKK o F TKK BV 3, M 1
BH 1E NF—«B 436 £6 1 38 5o 5 M 8 7 25 1 Bl 9 A 1
TN T . T A20 JEPR G Ik LR Ry 2l , A
BF5E 2 BR0K A  A20 JE [R5 A A20 B2k Y ik 2
JE AR SUDHL2 \RC-K8 . .-1236 A1 KM—H2 H1r] )
T/ NF-kB 23k, I FLAT LA 25 20 At oF 7~ Fn i
T 210 ) B 5 o R A TR A20 JHE PR A A20 JE B TF
oY TG NF- B Fa) B2 36 Ak B 4 B A , DU R & 4% AR
BEFIVERT o X —Z5 7R T A20 1 A A20 5% Jib s
B ] JE AT B AT AT . EANE RS RAE Y, 7E
LTk B9 FR A7 AR A20 LR Y Bl B 9878

H i & T A20 i R 7E bk 8 o i AL R A E
— BT, 1 A20 FE P 7E DLBCL 7284k By fF 53 ik =
RYARIE . AWIFEGE T A20 3R & A i 2k B 2 75 v
WRALSAEANE T 3 .6 F1 7™, AWFSTH ST PCR Y 1Y
FELREE A A T A20 3 A g F3.6.7 1 DNA %
ARG 459 % P DLBCL H A20 FE K ) DNA 4 X 2%
AR AN 17.3% , %5 Dong 55 W WF 5T H 38 h R LA
R (21%) WAk [FIF & # DLBCL HRAh i+ 3 A5 73
7 B BB I 28 A8 2R 3K 12.5% , 1117 5F5 208 {32 A1 131 437 il 3k
RAFRY K 2.8% 1 1.9% , 55 73 P Bl 5728 v 23k
BEMLZS AR, J5 A AR ANBRAMBENL R AZ T BE . 42
143 #7138 & ¥8 ABC-DLBCL 5 GCB-DLBCL Jp {4 2 [
A20 BRI F TG XL (21.5% vs. 10.2%) ,
(ke B SR AR (5 73 (B3 ) 4, LR P AL
Bl 2 [ 22 A Gt 2E Lo HEMNZ AR E A20 FE
TN BE , He ] fER2 M DLBCL Jt H /& ABC-DLBCL
1) M R AT e B R 25 BRI ST TR S

IPTAL B AR | I LR MO Ul A7 R RT3
Ann Arbor 73] KL EE S5 AN ZAREH " ARSI
PRI BRARRAE S0 AT 2 B0, 76 B I PR 43 J1 R 5 TP F8 54y
DLBCL R i H A20 JE R 282848 £ I, b4, £ 2Tt 245
F A (multi-drug resistance gene, mdr gene) /& NF-kB
B 0 L PR, A20 28 7% 1) DLBCL H mdr 2 5 1) 7= 9
P-gP A FRA I I L . A20 3 [H 2745 95 5] 5 B A=
TR 5 AH L, e 9Rd 40 Ki-67 2235 B 0 5, )5 % 12
JIFbyRE 240 it 14 5 T P AR R, AT AN A20 SE P S
B AT B Ak NF—w B XA B 35 AT Fry 8 15 1717 5 M o e
YU A HETEIG M . AR AR T R B, A20 BRI 2 AR 1Y
DLBCLY il &2 & R4 A 58248 (1) DLBCL o5 815 Tt =5 1)
HEH AR R AT & B A20 JE PR 58748 9 9] () A= 77
ARICIH B 22 TR AR . S5 FFH, A20 FE [H 28748

X DLBCL R4 i P 72 e 38 ik 245 0 750 A — o e 52
RN o 3K A] e R Hh A20 HE PR 28748 1M 2% 1%, X
NF-«B [ G538 15 45 IR A7 ¢, i NF-wB RF205 4k,

I E I T mde SFHEEE D o X — {55 i, NF-«B

PRI PR RLE A 15 T F — P IRABEIE . A20 %

ARRS A20 A FRIB AR AR

T 2,43 DLBCL H 7 1F A20 KL 281

M7 HL3X —35t% #2078 5 DLBCL 1Y & 4 Kk S s A

5%, % DLBCL [1lfi PR BURF I A — %€ B2 , i e

DLBCL A RS MARSG I 3
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