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Abstract

AIM: To investigate the relationship between the
expression of CARMA1 and nuclear factor xB
(NF-xB) proteins in common subtypes of gastro-
intestinal B cell lymphoma.

METHODS: Fifty-four specimens of lympho-
mas, including 34 cases of diffuse large B-cell
lymphoma (DLBCL) and 20 cases of mucosa-
associated lymphoid tissue (MALT) lymphoma,
and 21 specimens of gastrointestinal reactive
lymphoid hyperplasia (GRLH) were selected
for H&E staining and immunohistochemical
staining. The mRNA and protein expression of
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CARMA1 was detected by Real-time PCR and
immunohistochemistry, respectively. Expression
of NF-kB proteins was assayed by immunohisto-
chemistry.

RESULTS: The positive rates of CARMALI,
NF-xB/p65 and NF-kB/p50 proteins were sig-
nificantly higher in lymphomas than in GRLH
(75.9% vs 47.6%, 48.2% vs 14.3%, 38.9% vs 9.5%;
P =0.042, 0.007, 0.013). The expression levels of
CARMAI1 mRNA and protein were significantly
higher in DLBCL than in MALT lymphoma (P
= 0.019, 0.020). There were significant differ-
ences in CARMAL protein expression between
lymphomas which were positive and negative
for NF-kB/p65 or NF-xB/p50 (84.6% vs 67.9%,
71.4% vs 78.8%, P = 0.030, 0.031). CARMA1
mRNA expression was significantly higher in
advanced cases than in early disease (P = 0.011).
Expression of CARMAI protein was signifi-
cantly higher in cases which infiltrated through
the wall than in those which did not (91.7% wvs
66.7%, P = 0.003). The levels of CARMA1 mRNA
and protein were significantly higher in cases
with a high proliferation rate (P = 0.035, 0.006).
Expression of NF-xkB/p65 and NF-xB/p50 pro-
teins was obviously increased in cases with a
later TNM stage or a high proliferation rate (P =
0.015, 0.05, 0.018, 0.001). The type of lymphoma,
stage, CARMA1 and NF-kB/p65 protein ex-
pression were independent factors affecting the
prognosis of lymphomas. Survival was poor in
cases with strong expression of CARMA1 pro-
tein than in those without (P = 0.02).

CONCLUSION: Expression of CARMA1 was
correlated with that of NF-«xB in gastrointesti-
nal MALT lymphoma and DLBCL. CARMA1
expression may induce activation of NF-kB and
thereby participate in the pathogenesis and pro-
gression of gastrointestinal MALT lymphoma
and DLBCL.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BRI T E M F LB Ak &g P 4
caspase’r 4 45 My 300 AR X B 3 8RB R
@ 1(caspase recruitment domain-containing
membrane-associated guanylate kinase protein 1,
CARMAI1) & i 5 4% B -F«B(nuclear factor kB,
NF-kB)#& ik 6 % 7 B L Fk €98 69 % 7.

Fiik: ihiks546) B B ik e, P Rig
K B4m ek 7% (diffuse large B cell lymphoma,
DLBCL)3441] \ ZkJAR % Ak B2 22 45 9] i 25 K
B4m itk &7 (extranodal marginal zone B cell
lymphoma of mucosa-associated lymphoid tissue,
MALT# & 9%)204] R 214 § M #k €40 2% R
JAEYE % JA ). Real-time PCRAZMICARMAL
mRNA, %0% 208405 F & A A 98 2m e i
CARMAI1. NF-xB/p65#=NF-kB/p50% & % ik.

Z£8: CARMAIL. NF-xB/p65#2NF-kB/p50%
SF 8 R NIk NI RS-y Wk c X e 2
2B Jm ) B 3G B (AR Rk AL R R A 3
A CARMAI1475.9% : 47.6%, NF-xB/p65#
48.2% : 14.3%, NF-kB/p50#38.9% : 9.5%, P
= 0.042, 0.007, 0.013). 5MALT# & J& bz,
DLBCL%%# #CARMAl mRNAF& & &%
X (DLBCL : MALT# & ECARMA] mRNA
2745¢53.073 1 1, CARMALZE & #88.2% :
55.0%), P1E40.019420.020. CARMA1%& &
%3k 5NF-kB/p654°NF-kB/p50% & 4% & ik
HEAR# % Z(NF-xB/p65 M ME2E © [abE4
67.9% : 84.6%, NF-kB/p50FA P40 : AL
$478.8% : 71.4%), PAE 4% %) 40.030420.031.
CARMA1 mRNA £ 8.5 2 (1 #= IV H1)5% 5] F
RARFZTFoM] A1 80)5m0 (%04
: P50 HCARMAL mRNA 224 = 4416 : 1),
P=0.011, £HILE B Rz iEmB) PCARMAL
B O FKART R0 EE BN IRB) (R A
FREIN66.7% : 91.7%), P = 0.003. Jit I 20 i
53 E AP FPCARMAL mRNAFEK G
FEARREA S (HIGAEN  RIEAE S
CARMA1 mRNA 242 =22885: | CARMALI
E G #88.6% : 52.6%), PIEA A #40.035,
0.006. NF-kB/p65. NF-kB/p50% & /2151
Sl B IG fm L % ¥ T MR 5] P AR KR
BB & T4 R R B E (a0 o
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HINF-kB/p65468.2% : 34.4%, NF-kB/p50%
54.5% : 28.1%, 233G IHE P AK3G 74 7 ENF-
kB/p65460.0% : 26.3%, NF-kB/p50451.4% :
15.8%), PAE % %1 40.015420.05, 0.0184=0.001.
A B REIEEA . RSB, CARMAL
& 8 BNF-kB/p65% & & ik AR M &5 ik 5
# )G % em B, 4% B e Aaxd R 1
CARMA % & 3% o bk £ 3k 69 BT Ak €58 o
DLBCLJ& ] 44 A& 73K S22 FA P o — % PR b &
1K (<50%) 849 A48 B 9% 1) £ (PAA #10.020, 0.045).

2518 H MMALTH# &9 #»DLBCL " NF-xkB#F
SE T ECARMALI R G S £k 4%, 3
MCARMAIL 3 & ik i it FENF-kBA 5 48 %
NI e W ek
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4 5hik % X B4m bk @ 8 (extranodal marginal zone
B cell lymphoma of mucosa-associated lymphoid
tissue) ik B % A= 7R % K B 28 JtL ik €. 9% (diffuse large
B cell lymphoma) ¥ #% B -F«B(nuclear factor kB,
NF-kB)% & %iA 5CARMA1 mRNA %A LA 2
X, 12 FCARMALR & k¥ m 3 ik, H
£ ILCARMA1#=NF-«B/p65. NF-xB/p50849 % ik
o bR B 5 09 e Rom B A AR — R W .

REE BHYE =5, R =25 SheaN8VBMHR
MEBPCARMATSNF-kBRIEBIKFZR. BREANHBK
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I HITRIFFE I Ay Ji e 40 i A A7 0 S B R ke T 4% A
FkB(nuclear factor kB, NF-kB)[{JFF&iG 1k, ff
FURE R IR P B A AENF-« B RF S 4002, 56
FEEAF IRk B2 2R 45 A0 ads Sk IX BAT ik E2 98 (e xtra-
nodal marginal zone B cell lymphoma of mucosa-
associated lymphoid tissue, MALT# B0 AT 57k i
KBk B2 9% (diffuse large B cell lymphoma,
DLBCL)J& ¥ W1 15 I TEB I bk LR 2R 2. 5
caspased: A 44 10 IR AH ¢ 15 1 BRI & 1
1(caspase recruitment domain-containing mem-
brane-associated guanylate kinase protein 1, CAR-
M A1) 2 bk T 40 J Ay S P 60 58 A % 1% 7 TR Y Ml
FI RO WFHRED "CARMAE M e 1,
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LBk I8 10(B cell lymphoma 10, BCL10)
N TR SR EL 98T 5y A7 HE A 1 (mucosa-associated
lymphoma translocation gene 1, MALT1)JZ K
CARMA1/BCLI0/MALT1IE &5#)(CBM com-
plex), MVHUNF-kB. AWFFTHCARMAILIA L
NF-kBH A MR RAEAT 04T, 3D HIFIMALT
SR NIDLBCL I & AL e HIMLH.

1 #ERSA

1.1 A4 B 5t BH B2 2% Bt B R 15 g s B R
1999-01/2011-032 Wi ¥ ' 1718 BN o 41 77 <6
MRER. JEISHEY) A 3 K e i i o i R
R, 4% M8 2008EWHOMK EL 3 i 2 27 g 73 25
0 32 H S 4451 LA 58 H 995 BRI PR 9% Rk 1) 95 481
(BL534%DLBCLAROBIMALTHK IR, Horh
I 17450, 31540, e, IVI16M). [
W AE2 1451 5 i bk B 20 2 e I 4 A 95 451 Aokt
TRAFE ST, R R K 0 A 2 & L Ann arbor )
M. ZyikE—HCARMALWHEEBETHYL;
NF-xB/p65. NF-xB/p504 [1Santa Cruz; %
PR AR & A e an;, 4
FEAEWEBEZ(DEPC). R HMKIW H Sigmai Al;
TRIzol. dNTP. RNAFRGHHIFIE A TIANGEN
Nl AMVISEsEEE. SYBR Premix Ex Taqly
H Takara; — 5% L2 58 FGE(Trishik) . | e 2
TR EN(SDS) M & —fi VY .18 —#H(EDTA)M
b A AT R .

1.2 7

1.2.1 i sg e RSP =0k, i
PUAR BR UEAT MR 5 5 = p HIWED TA 2% o
WHATHURAE R, — P NF-«B/p65(1
1100). £ EHIIACARMAIL(L : 400). NF-
«kB/p50 (1 :100). LipH7 4\ PBSACE —PifFEas
6, I DL bk B 4 20 o e 484 2 95 491kt
CARMAI1. NF-kB/p65 K NF-xB/p65Fric f) 5L
Knf IR, 45 A CARMAL. NF-xB/p65 K&
NF-«B/pS0BH AT 5 5 A7 - 40 i % F/ 5l 4 A%
CARMA 1 (55K D1 WLE2101N 4005 PR EY, T
HOkR B A R R A R M, (R T20%
WA B, 20%-49% 19 187 41 fa BH 44 10 4 BH 1,
50% A LA b (1) i 9eq 40 B BA 1 v A 5 BA 2. NF-«B
B BH A 52 A Al MR LTSRS A
A&, I DL I A A% N R IE e v 4 TN F-« B
1.2.2 CARMAL mRNA®#M: (1)F k5420
HRNASEHC: #8225 SR [12] 9 ok, S5
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L DEPC/AKE180 C mi B4 KIERNA
fg. V15 pmEAEEY]Fr, P54 UK /N U I
YLAD)F10-15 7, ZH IR . LK B
VeIE T8 0 N 222 ol B A K (8
& °400-500 ng/mL), &% 4655 Crlb ik
28 IMATRIzol, Z il E 5 N7 73
RNA; WHUKAAE-20 CLLRNEEVIERNA,
V5 LLO.1%DEP CIY # /K RN A,
FEWEL -85 ClRAr# ;5 (2)Real-time PCRAS
J: RT-PCR: HUMRNA 2 pugf AM VIl 5% i
sk A e DN A, T Sk &R 4 AF 4 i -1
HH1T. Real-time PCRY HE/AR: HSYBR Premix
Ex Taqi{ & 17T, i#liCARMAL mRNAZK
gt 519, 519 et BlEs 19
5-CCATCACCAACTCCTTCAC-3"; FiFs|4
5"TCCTCCTTGTAGCGTCTG-3', /=K %i112
bp. LAGAPDHA IR, 519 on R Bl
Y45 -TGAAGGTCGGAGTCAACGG-3', Filf
514 45-CCTGGAAGATGGTGATGGGA-3', **
YK HE225 bp. § 144 50 'C 2 min, 95 C 10
minfiAEE, 95 °C 15 s, 60 'C 1 min, fEFF40
K. SteponeSE I %)t HPCRICKRAEFFNICAR-
MAIFER KNS GAPDHY B9 615 5. b
HACt, AACHE. HX)E H(relative quantity,
RQ)H, RQfY =222,
1.2.3 M RGBS D7, UL EYIRAE
Bt A Bt U5 FF A A ], LA2011-11 A it 1y 45 B ).
it BT R IUSPSSI7.048 1A 3T 43
BT, SRR FIRRFIAS 56, T YRR A7
FEARAGE:, 477 Hr Rk HKaplan-Meier /7 i£4:
A A 4R, AR A7 i e 1 LR 0 SRR A 56
(Log-rank test), 5ZMAAEA71K 2 Fh K+ Hr K H
Cox[FJH 44T, P<0.054 22 St G il X

2 B8

2.1 CARMAL. NF-xB& it HAALIE £ F
42491 15 F bk U AR I HHGAPDH mRNA$
ik, FEORFEHUIRN AT LUl 2 K ICARMAL
mRNAF 2. CARMAl mRNA5E A #ik
—F (2= 2739, P = 0.046), H{EDLBCLY}!
CARMAI mRNAKIA W = TMALTHECUH
(P = 0.019), CARMA1H [1RIA (K 1): #RERIZ
75.9%(5mPHE12/54, BHIE29/54), B Ik L4148
SN BE AE A1 47 6% (5 BHPE3/21, BIET/21), PN
Y1l 2 CARMAL R (A RIEHG G0 %25
(P = 0.042); NF-xB/p65FINF-kB/p505K 1 i #%

Wi £ E
NE-xB#F % &4
%L 2ZDLBCL,
LA RAABCH
DLBCL# & &4F
FEZ —, X —4F &
kM Z B S
0 KIE, AR A
#.: DLBCL¥ &
JFECARMAI A 7
o % K Fo kA F
. B AR R
ZARAE 54 CAR-
MA1% % Fwmp
B, FEHLEG
BB CHA T X 3R
Y BEER AL, A8 I Ak
% 5BCL10% A,
tasERK,
H R CARMAL/
BCL10/MALT1 &
44 (CBM com-
plex), 1 5 &L
£ TIkKE AW,
4 Tk B T 8 37
NF-kB. CARMAL1
M
PG AR X B 3
BRI R AR,
#H CARMAL T
A4 ) I 7 W NF-
kBl %89 7 ¥ &
L. B 3t ABC-
DLBCL, CARMAL1
ARG
BT deAT.
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KB KK AEF
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& #ADLBCL ¥
CARMAL, NF-
kB/p65F2NF-
kB/p5S0%& & & ik
22FHTHe
20 4R Rt B
289%%). CARMAL1
mRNAf= & & £
E R SIS
LU/ N
FERE B
o e 36 54 75 M AR
#. NF-xB/p65.
NF-kB/p50% &
JE W 5 2 9% )
M S 4w e 3 35 7A
AR
KFHEEG T
PR LI A R
#. NF-«xB%& &
#i5 5 CARMAI
mRNA % i& 7 o
BME, 2 E
CARMAI1%E & &
I I Bk, A
B oM KM e
TER L NG R N
#. CARMAL%
@ ZNF-xB/p65%&
b Rk AR A M E
R LE =
e B -F-. CARMAL
E Gkt ki
(GRS
DLBCLY% % 8% 4
B R DL E T M A
— A kA
H8 R JR ) £ .
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NF-«B/P65&H NF-«B/P50
n = iBiE FE Bt patE PE
CARMA1ZES 54 0.030 0.031
UEas 9 4 7 6
laljes 16 13 25 4
Giez{ w2 3 9 1 11
CARMA1 mRNA 42 0.694 0.862
ACt mean +SD 3.574+1.850 3.09+1.724 3.519+£1.956  3.206 +1.620
P 1 1.393 1 1.243
NF-«B: #Z&R=«B.
CARMAIZEH CARMATMRNA NF-«B/P65 NF-«B/P50
é;:ﬁ[ n=>54 AE n=42 =] n=>54 AE n=>54 ABE
BRI PRI SmFENE ACHmean =SD) 27449 L ! %P %P8
IEERRZERY 0.020 0.019 0.138 0.635
MALToma 9 8 3 4.105+1.745 1 13 7 13 7
DLBCL 4 21 9 2.485+1.333 3.073 15 19 20 14
iz ap:i 0.341 0.011 0.015 0.050
IF0 0 7 21 4 4.400+1.650 1 21 11 23 9
Il 701V 6 8 8 2.291+£1.118 4.416 7 15 10 12
Ki-67 0.006 0.035 0.018 0.001
<40% 9 8 2 4.096+£1.766 1 14 5 16 3
>40% 4 21 10 2.568+1.385 2.885 14 21 17 18
MEBR R = 42) 0.542 0.355 0.126 0.028
7c 3 7 4 3.049+£1.763 1 9 5 11 3
=) 8 14 6 3.566+1.715  0.700 11 17 12 16
REREMN = 42) 0.003 0.668 0.063 0.078
RN 10 17 3.338£1.703 1 17 13 19 11
BBEIN 1 4 3.405+1.906 0.955 3 9 4 8

NF-«B: #E<«B; CARMA1: ScaspaseBESIISIBEBASEREESED1; DLBCL: IREABMIBHEE.

SR IR B AR R g2 IR EL IR £148.2%(26/54)
38.9%(21/54), B bk LA 23 s Pk 1 AR 21
14.3%(3/21) 9.5%(2/21). WFliE (A RIEAL MW
Y99 ) 2 () 3545 G vl 2% 22 S (P{E 233 29.0.007,
0.013, %1).

2.2 CARMA 14eNF-kB £ ik 3t ik €98 16 JR o 2245
AER v CARMA LFINF-ic B2 32 % 9k T3 I IR
93 BRARFAE [R5 M W e 2 T s,

2.3 K5 Sk BRI ] v 29 B SR A Bl Vs (045
LIFIMALT#E L8 1184/ DLBCL), 3k 253.7%.
TBIT T % Lol AT R UIBR, 20 HHICHOP %
37, 1701 T AR5 LAY Y7 (12414 TCHOP TS
%, ABATR-CHOPT &, 14T HAh iR YT), 241
FAbYRIT 7 %, 2B IRTY. CoxZ BRI A 4)
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Mras B3R, WAk ER HCARMALRIA
R AR L 2. 3R,

317E

NF-xBi& 2665 2 Pk 4 )5 21 28 5 1 11
kB SR AR R 4 R L S 4S5 0
T IEA ORI SFINF-k BS R 511, A ]
LA IR — SR A sl S Y0 SR AP B 1 o 45 M A7 A
TRZH b, & WIHNF-«B R tp6s
FipSOZ k. 7EFHEAIRE T, NF-xB K5 NF-
kB3] 2 [ (inhibitory B, IkB)4i &, LLLIE
PR = AR TE A7 AE T a0 e b LA T Il
AAFfENL, FEE PN ZMIER F, NFxBREA
N TR UG e s, DT R 428 2 R 4 B DX~ 2 F
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CARMA1 £ ik
THALS T B W

MEERE S CARMAT mRNA CARMAIZEE  NF-kB/p65  NF-xB/p50 HEZERR  Ki-67 MALT# %f f;
DLBCL# &

RR 7.801 5.601 0.648 6.135 5.889 0.515 0.127 0560 g itz ik

PE 0.017 0.043 0.208 0.035 0.034 0.424 2.324 0.358  NF-«kB#F % #

NF-«kB: #RF«B; CARMA1: ScaspaseS =SSR SERASIEE 1.

1 DLBCLEPHICARMAIZZEFRIA(ISP, x 400). CARMAL:
B caspase B R AERIRTIIRAE S S RIS (1 1; DLBCL: 3R
B K BARIEHELIE.

Oy T Sk R T A g A R DR ) R, AN
HEan s, fludar L EESTR T 3R NBCL2 K
JH T B AR R O S A survivin R IA,
i 98 £ 06 S O T, RCA R 4 B A A ) G
K212 DavisB PRI, WAL IIBAN MK PR
DLBCLAI M #f A7 FENF- BIF) 57 3 RF4Lim 1L,
Ik B#BF(IkB kinase, Tk K)WG 4858, TicB AR
4, M EGCBFEDLBCLH A& BE WX R . Jf:
AW UIRIENF-«BHE H/EABCHDLBCL. f£H
EBV/&J:DLBCLJ il 1= &1k, A4MIHINF-«B,
HEPFLRBCL2. survivinZeik N B A% 40 Hu
T2 20084E 8 IWHO 3 J 42 $INF-« BZE
ABCHDLBCLH A 3 #t, MGCBIEA R
RIS,

CARMAREAT b3 A5k A 40 Ml 145 5
R, AT 2 RGN F-« BIS A 1
PERP. 5T IRIE: CARMAIL{EBYN L 32 14
FTYN M2 ARTRIBCR 51 RIKKE S5, fINF-
w B O Ak, AT R s Ik 40 B 4 A O
YRR AN A AR, AR PR A A S Al
CARMA 1 Z4E T-4h i i, 5 3UL 8 A Cil
TS R AL, I RERS S BCL10MIMALTI
i, IS ERMNTEECARMAL/ BCL10/
MALTI1E &%)(CBM complex), F&fi#TxB M i iff
TINF-k BIFHE AL T4 M 43 4b (A 55 = B,
CARMAIN: FBCLIOM L3, fETANZ AN S
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A

o
(o)}
T

BRUERER
o
N

o
N
T

o
o
T

20 40 60 80 100
t/mo

/INFCARMA1 mRNA
CTHIER B

- NTCARMA1I mRNA
""" CTHfEIH - CTEIREEI-H
B HAFEREL

/NFCARMAT mRNA
CTHHERGI-THZ
. KT CARMA1 mRNA

g
(o)}
T

N
N
T

BRUELER

o
N
T

o
o
T

0 20 40 60 80
t/mo

/NTCARMAT mRNA -+
CTH){ER

. KT CARMA1 mRNA
""" CTHIfERI

/NFCARMAT mRNA
CTHHERGI-THZ
. KT CARMA1 mRNA

- CTIERE-

2 1RIBCARMAT mMRNARIKIFEDENEFHRLLL .
A: FEIR29ENR FIAAZS T @ = 0.351); B: 3KI5HI18HIDL—
BCLAEAES T = 0.482). CARMAL: & caspase 52 4515 HY
TEAESE O HEREEEE (1.

[FINF-x Bifi {6 Ik 2 o 2 A 25 1. CARMA LR
THELL, FHICARMALGE Sl sk, Mg L7~
A RONAN R TR L R 48, BRI T-ABC-DLBCL,
CARMA AW 5] 77 1E T HEARE 2,
AWFIEE L Real-time PCRA bk (5 41
ZUTICARMAL mRNARFRIEIKF, H fe 4141
P 2E Gt A M C ARMA LR (I RINF-x B (1
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