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HHAY : Extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue (MALT 1) ¥ /3
BE), ety o8& (follicular lymphoma : FL), OVF AMEKHINEELY) > 3E (diffuse large B-cell lym-
phoma : DLBCL), K#§t: T Mfatt: ) > 23 (peripheral T-cell lymphoma : PTCL) ®¥EBIIZ 31T 5 MALT1
& B-cell lymphoma/leukemia 10 (BCL10) &HDOMIAIRIEZ BT 5. S 512, BWNIZBITS MALTI
& BCL10 W4 T- DS HBBE R Yett /N 7 — o % AR CIBMET L, B4% 1) > ¥fE (malignant lymphoma :
ML) FAEHMEICH1F 5 MALTL & BCL10 Wi F-OBNFEROBH#EELET 5.

HWEHLOHE  IEH) /838 8 #B X O"MALT Y /% 30 51, FL 25%I, DLBCL 44 %I, PTCL 16
Bz B17 %5 MALTI & BCL10 &ZHOMINETE 2 #OLZHE Y« CTFAT L7z, & 512 ML filatkx HwvC
IAS y7uay MERET L CHRNBECBT 2MEAOFEIH R ML~V T L7z

R CMALT Y U ECTEWMEAIIMREO A THRIBEENE 2> 72. LA L FL % DLBCL Tii# &
ML o F CHRBUEEA ML, 412 DLBCL TI3EREAMICHEA SN THAERIREZ 2L Twi.
LA L PTCL CTl3fZ & MIE & 12 MALT1 &RHOFEBUHEAH A LTz, BEfile <1k DLBCL
HIRR I BV THIRPA © BCL10 B & OF nuclear factor-kappa B (NF-xB) p-65 OG & & MAA S, [FE:
BT H BCLI0 BB HERR S 7z,

8% MALT Y ¥ ¥ E & e L C FL % DLBCL Tl MALT1 & BCLI0 & HOBNEBIEIML TH
D, WERHOBNIIHA A = X4 L L THERIEE S /e MALT B G fRiizi2 DAb o 2 5 = X 2 O Ba5-75

RIBENT. 9T Ay 7y MECEAEENS, ML, 2 DLBCL 2B 5 Wli5 T OENFEBUL AR
Ze N BCL10 & % MWL, & o4 2/l 2 N BCL10 X NFxB iGHALDLHEIZHFLS L TWb I &8
R ST,
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%5IHE B > /@, MALTI, BCL10, NF-«xB

Extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT U > /8HE) 1%, {#H1b
B, OMERER, RIS EB T o MY o E
(mucosa-associated lymphoid tissue : MALT) 7554
T AR Bt ) Y NETH S, MALTI #in T
MALT U > 7 SJ B e o i ¢ (11 5 18) (q21 : q21) 2
5HEEE N, F 72 B-cell lymphoma/leukemia 10 (BCL10)
(& MALT V) > 7S Jifi B G et fR r 82 ¢ (15 14) (p22 5 g32)
P OHEEINT T A ORI & o T o Bk

% 12 # 4 5 nuclear factor-kappa B (NF-xB) & B 4 5l
BCLIOWC X D{EHALL 7 R P =Y A% FET 5 — 77,
BCL10 #fn T AR T T R b— ¥ AEELW K LIE
BALIZEG T EEZLNTWAEY,. LaAL MALT Y ~
INEE &R A OEMY) o%E (malignant lymphoma :
ML) 2815 % BCL10 #{xF 2513 10% UL FTa ) ML
FEIEIZ BT 5 BCLI0 DR EFRIIAHTH 577,
BCL10 & H X IEH BB OMBBE KA T 528, 20
st (11:18)(q21: q21) B MALT Y » /3 Cix BCL10
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Table 1 Clinical characteristics of materials

. No of Sex Age range .
Histology  ;ces (M:F)  (Mean) Site
Stomach Colon Liver Lung Thyroid Tonsils Parotid Soft tissue Lymph node Gingiva Others Unknown

ML 115 61:54

MALT 30 9:21 36-83(630) 10 6 1 1 1 3 3 2

FL 25 7:18  35-87(66.2) 1 1 10 2 2

DLBCL 44 3410 15-87(60.3) 1 1 20 11 2 3 4

PTCL 16 115 3995(68.3) 1 1 7 2 1
Normal 8

Spleen 3

Lymph node 3

Tonsil 2

Total 123

M: male, F: female, ML: malignant lymphoma, MALT: extranodal marginal zone B-cell lymphoma of mucosa-associated lym-
phoid tissue, DLBCL: diffuse large B-cell lymphoma, FL: follicular lymphoma, PTCL: peripheral T-cell lymphoma

BWNSBUER 25% {, Rito gtk m2 k9 BCL10 #%
P ESEACICHE ST 25 2 EATRBEI N, HET
&, MALT Y /3 BB e to (R e % /K < natural killer
T (NK/T) Mgty »8E ¢ 5 BCL10 &N FE B & [A] by
12, NF-«B pb5DO#MNFH bR S /20T, BCLI0 BN
FEHIINFxBp6s & LTV Y ESAEICEE 35 2
EERRE LY. BT, U YN EMBYE Y o8 E/
Waldenstréom ~ 27 1 27’1 7 Y IifE (lymphoplasmacytic
lymphoma/Waldenstrém macroglobulinemia : LPL/WM)
TIIHWIZBIT 5 BCL10 HA2H 5 H DD NF-«B p65 5§
HaKL 2 EDHE SN, BCLIO BNFEEINED B #%AT ML
DOHWBIZL YRR B E %L 7Y BCLI0 & MALTI
\ZHMHEE Tl caspase recruitment domain-containing pro-
tein 1 (CARMA1)-BCL10-MALTI ¥ 7y — 2%
L. ZhaNF«B OWEHALZ FHET 2 2 2L Tw
LW fi 4 o MLIZBIT S5 MALTL & BCL10 @ 2 8
WOV TEHREMWSIZEAERL, F72- MALT1 OBWNZAT
AHZALB AR EHIL WY ZoH MALTL & BCL
10 OZENZEBUEFIAY MALT V) > 7SI B8 4 o AR i B % /K
< ML Ml T b & S ™, MALT V) > 7 $Jifi B Ge f fk
DAL A H = X 212 & A MALTL & BCL10 W51 0
NI IRIZ I N TE /-

Z DX HIZMALTL & BCL10 i& MALT V) >~ 23 JiE DLt
OML THOBNRBHL, L2d—MoRECIZELEL
MBI 5 2 Eh 5, WEHOBNEIIIEL LD 57
RIEEINTE LALWHOEL S MLIZBI W5
FOMBNRBEORBEKRFIZIZE A LT TRV, &
mbibiuid MALT V) > 28 30 61, u8fatEy >~ (fol-
licular lymphoma : FL) 25 %I, °F A M AHRgEL) >3
i (diffuse large B cell lymphoma : DLBCL) 44 1, FkY4

59 %5 %

M T M) >3 (peripheral T-cell lymphoma : PTCL)
16 BIZ BT B8 & MBS BV B 45T OFB M % g
Mad L, &wio ) v o ERC B 2 W& H O RABI5E
Mo oSEFEERREIC B 5 BCLI0 & MALT1 &H @
BNEHOERE R L7

MR ETE

1. &k Eimka

2008~2010 4F\CHIBRFEH L >~ ¥ — KWt & FK
T ERIR B TR O 7 DB S NI IEH ) » 735 8 ),
ML #efh 115 151 0 5 BEES Wi 2 D SR RIRRAR % ST IS H W 7.
IS ORI 45X MALT Y > 7380 30 fEBI, FL 25 4E
%51, DLBCL 44 %), PTCL 16 fEfI T A (Table 1). #l
I HUE [WHO I X 2= RN v o3 ifkic B 5
75 AHE]PIZHT X, hematoxylin and eosin (HE) ¥
12 X B2 W, CD20, CD79q, CD10, CD30, CD3
[LLF, DakoDenmark A/S (Dako), Glostrup, Denmark]
PURIC & B 5E Rt & BURRILA N Wb A & A I 1 E
L7, F2EHEY vo83E L LT3 HE B THER S L2
L ORHE, ) Vo5, Ba v

HENL L ROV BT B A ZEBURATICIE, RO EME
# CA46 Burkitt V) 8 [DS 7 7 =< XA F X714
Vo (#R), KBR], CCRF-SB &tk > Stk - B Al
BI(W) ta—< ¥4y 2FEMPHE 22— (T
VARG 7 (e a—< v A4 T R), KPR], TK
CFAMKMBE) V8 (b=~ A R), T
M) o8 (ba—< v A4 = R), HD-70 AT F
YU (ba—< % Af T R), CCRF-CEM &M%
U UEAINE - T HRAl (ba—< YA 0 R) 2l
HL7-.



Fig. 1 Expression of MALT1 and BCL10 proteins in normal lymphoid tissues.
A: MALT1 expression in the marginal zone of normal lymph nodes. B, C, D, E: MALT1 expression in CD79a-
positive B lymphocytes. Positive staining for CD79a (B), MALT1 (C), and DAPI (D) is indicated by green, red,
and blue fluorescence, respectively. A merged image (E) shows CD790 and MALT1 colocalization, indicated
by yellow fluorescence, in the cytoplasm of positive cells (arrow). F, G, H, I: MALT1 and BCL10 expression is
confined to the cytoplasm. Positive staining with BCL10 (F), MALTI (G), and DAPI (H) is indicated by green,
red, and blue fluorescence, respectively. A merged image (I) shows MALTI1 and BCL10 colocalization,

indicated by yellow fluorescence, in the cytoplasm of positive cells (arrow).
MALT: extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue, BCL10: B-cell
lymphoma/leukemia 10, DAPL 4', 6-diamidino-2-phenylindole

%% BAWIRE R R A E AR R RO KR EZ /T
% (KEEFE5 20004).

2. GEEBLE

1) EEdbikik

10% K<) YEEHRD/ST 74 70y 7 H 5 3um
WCHEY LT 74 VYRR 7 4 1%, PUEIRIGIE
W pHIOL(BE) =F L ANAFF AV R (=F L A),
FO] CRRIERS, EM (BIE) TmBVLBEEL, BEEEA b
L7 T7TEYY - ¥t F ¥ (labeled streptavidin biotiny-
ated antibody : LSAB#, DAKO) LA b774 v
TNVATA Y (=F VL A) TRIG S ¥ 33-diamino-
benzidine-tetrahydrochloride (DAB, DAKO) T4 & L
7z MR L7-— Wk PuikiEHi BCL10 (DAKO), Ht MALTI
[Abcam plc.(Abcam), Cambridge, UK], ¥ CD20, CD79¢.,
CD10, CD30, CD3#iufk (DLl Dako) Tdh - 7.

2) WGP

10% R =Y YEEHRD/ST T 4 70y 755 3um
WZHE L7 T 74 YOI R ST 7 4 %, HURIRIGAL
i pHO.0 (ZHRIE LT I8 (RE) TBVLEE 2 15 2 72 o 7.
Z D% MALT1 & BCLIO ik % [[FEIZ 4C T—BE Kb
4, PR RPUR % KIS S T2 5 fluorescein isothio-
cyanate [FITC, Vector Laboratories, Inc.(Vector), Burl-
ingame, CA, USA)]& Texasred avidine D (Vector) T
SOV LCHOBMEMSE (4 o8& (BR), WH] C°Eig
L7z i L 72 Ho 4k & 5T BCL10 (DAKO), #t MALT1
(Abcam), #i~w A - ¥4 F ULk, Ly HF - €F
F AbPifR, Texas red avidine D, FITC avidine D (Ll
Vector) TH -7z,

3. YIXAr70Ov hE

a0 [\ X % o 55 22 il fg % 2 x sodium dodecyl sulfate

WL A SMERE - 2012429 A



MALT1 & BCL10 &HOBMFEBL (5) 229

Fig. 2 Expression of MALT1 and BCL10 proteins in MALT lymphoma cells.

A: MALT1 expression in lymphoid follicles of MALT lymphoma (arrow). B, C, D, E: Coexpression of MALT1
and BCL10 in MALT lymphoma cells. Positive staining with BCL10 (B), MALT1 (C), and DAPI (D) is indicated
by green, red, and blue fluorescence, respectively. A merged image (E) shows MALTI1 and BCL10 colocaliza-
tion, indicated by yellow fluorescence, confined to the cytoplasm of positive cells. F, G, H, I, J, K, L, M: Coex-
pression of MALT1 and BCLI10 in the nucleus and cytoplasm. Positive staining with BCL10 (F, J), MALT1 (G,
K), and DAPI (H, L) is indicated by green, red, and blue fluorescence, respectively. Merged images (I, M) show
MALT1 and BCLI10 colocalization, identified by yellow fluorescence, in the nucleus and cytoplasm. Nuclear
staining in I and M shows homogeneous staining (arrow) and spotty staining of irregularly shaped granules
(arrow) positive for both proteins, respectively.

MALT: extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue, BCL10: B-cell lym-
phoma/leukemia 10, DAPI: 4', 6-diamidino-2-phenylindole.

(SDS) iL¥i N 7 7 —[05M bV A-HCl(pH6.8), 1%SDS, BREBYIZTOy T4 Y7L, AVT I VICEEINE
20% 7t v, 1%2-ANVHAT vy ) —)] 95C T1 HETNVH) T3 A7 77 —YiE#pi~7 X Ig [Cell Sig-
SEEBMFEL, 10% SDSZ NV [V FFAAT I = ; 2R naling Technology Inc. (CST), Danvers, MA, USA], 7
E N4 (BR), WH] T80~120V TiBE L 2. £ D VAN T+ AT 7Y — BRI % F Ig (CST) = Hw

59 %5 %
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A.  MALT lymphoma
MALT1 protein

Positive in cytoplasm and nucleus
(Diffuse) 7%
Negative Positive in
23% cytoplasm
and nucleus
(Granular)
17%

Negative
23%

Hire

B. MALT lymphoma
BCL10 protein

Positive in cytoplasm and nucleus
(Diffuse) 7%

Positive in
cytoplasm
and nucleus
(Granular)
17%

Positive in Positive in
cytoplasm cytoplasm
53% 53%
C. FL MALT1 protein D. FL BCL10 protein
Negative Negative
4% 4%
Positive in Positive in
cytoplasm cytoplasm
24% 24%
Positive in Positive in
cytoplasm cytoplasm
and nucleus and nucleus
(Granular) (Granular)
72% 72%
E. DLBCL MALT1 protein F. DLBCL BCL10 protein
Negative Negative
23% Positive in 14%
Positive in cyto;zlasm
cytoplasm 9%
Positive in and nucles
cytoplasm (Granular)
11% 68%
Positive in
cytoplasm
and nucleus
(Granular)
77%
G. PTCL MALT1 protein H.  PTCL BCL10 protein
Positive in Negantlve
cytoplasm 19%
Negative andnucleus o i in
44% (Gr;n;lar) cytoplasm
7%
6%
Positive in
b cytoplasm
Positive in and nucleus
cytoplasm (Granular)

19%

75%

Fig. 3 Comparison of numbers of lymphoma cells positive
for MALT1 and BCL10 among samples of MALT lymphoma,

FL, DLBCL, and PTCL.

Pie charts show the numbers of cells positive for MALT1 and
BCL10 in the cytoplasm and nucleus for each type of lymphoma.
MALT: extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue, FL: follicular lymphoma, DLBCL:
diffuse large B-cell lymphoma, PTCL: peripheral T-cell lym-
phoma

TTNHY T+ A7 75 —EE TR L I L72dik
i¥ HUBCL10, $iLt MALTI1, $i NF«xB p65 (CST)*, #i
CARMA1 (Sigma-Aldrich Co., St. Louis, MO, USA), #tip
7 2 9~ (Santa Cruz Biotechnology, Inc., Santa Cruz, CA,
USA) THo7-.

ééll.l
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4. MRETZHVERIR

YIRS y7ay METHRIBSNEANY FE A F ¥
F—TWDAARTYFIVILL, € DHEIE % Image ]

(National Institutes of Health, Bethesda, MD, USA :
http://imagej-nih.gov/ij/) TEEILL 72, ZDERAL S
N7-5¥i =% Stat View (SAS Institute Inc, Cary, NC,
USA) % 7z analysis of variance (ANOVA) #I2X 5
f#EHT %, Bonferroni % #H L, p-value<0.05 % A & %
EHE L7

7 =X

1. IEEUNEBEICH TS MALTI &EBCLI0EAD

SEHM

WEEY UNEICB 5 MALTL &EHIZ Y 78 080 #%

WHEB L (Fig. 1A), CD79a & @ —FEHAaHh 5 1) ¥ %
W AB O BANBICHEIH L TWwabE Z LR TE L
(Fig.1B, C, D, E). IEHRHTD Y ¥ 73 L iz o
BAHINBIZHE S FEBLL Tz, L7z TABUKTHE#B S
% MALTI EEAE MALT V) > 7S IESHE R C d 5 g0
BB WISEZ R LTV A Z LR TE /2. BCLIO
FPER DS & FARICY, JETR A O & 8 s A
M lZim < BB, Wiilialc EORBISA LN R
AR LYt I E & D ISHIE Ao RHME % R
L, S5ICHETRmYmIC CTHZEB QMBI RTEZ MG L
72, FOFERE, MALT1 & BCLIO W& & b 1My

BE)% L7 mR s (Fig 1F, G, H, D).

EMU S NE (ML) #E82CH(F 5 MALT1 & BCL

10 EHOFEEM

1) MALT Y »/8)@E

—fIZ MALT V) ¥ N EOBFERRAIC I, OV F APERGH
e & BOSPE ) v )R Y SRR 25 B 5EH 3 5 folli-
cular colonization BERATAR 5N 52, L|nl oy HH ke
B CIETMALTI EHE O T AMBE L D B follicular
colonization R CHi ¢ FEH L T\ 7z (Fig.2A). #t - H
P12 X 5 MALTI & BCL10 & 1 oM le R FE B %
5, AERITMALTI1 &H & BCL10 & H D JFAEER AL 1E 58
2% LT/ (Fig.3A, B). MALT Y »7SJEHER] 30
BloH bM&EEDOFBIERE 236 (767%) THYH, W
EHDOFRBD 2 WEEBNT 7B (233%) ThHotz. REH
DHL, BEMBELEL DITHEILL T 5 EPF A7 6
(233%) TH by, MwE»nHA (Fig.2B, C, D, E) O%
HUERNZ 16 B (534%), ¥DADIEBIL R D> 72 M
JOEDZBET WA FE ABICHILL, BTIEUE AN
DIEHES (Fig.2F, G, H, I) »241 (67%) & H K
WHRR O BER (Fig.2], K, L, M) 2356 (166%)
Tholz.
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Fig. 4 Coexpression of MALT1 and BCL10 in the nucleus and cytoplasm of diffuse large B-cell lymphoma cells.
Positive staining with BCL10 (A), MALT1 (B), and DAPI (C) is indicated by green, red, and blue fluorescence,
respectively. A merged image (D) shows MALT1 and BCL10 colocalization, indicated by yellow fluorescence,
in the nucleus and cytoplasm. Nuclear staining in D shows irregularly shaped large granules positive for both

proteins.

MALT: extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue, BCL10: B-cell lymphoma/

leukemia 10, DAPIL: 4, 6-diamidino-2-phenylidole.

2) Ny >~ o8 (FL)

FL Tl MALT1 &SR AOEIICHR I L Tw i
MALT V) > 78 & @Ak, FLIZBWTS MALT1 &F &
BCL10 & D5 IR FE I3 58412 —3, L Tw/z (Fig. 3C,
D). M&EHDFKBEEGIZ 24 H1 (960%) THY, WMEH
DIEBID T VIEBNZ 1 BITH - 72, LHEBID S A% L Ml
HEHITHIT BIEBA I8 B (720%) THH MALT Y
YOSBEAEBIE DS L TEB Y, Mo AT
BIEBIDT6 B (240%), DA DIEBUIERI % 9o 72
SEFNCBWTHEAISHRBE T AL, &T

T RCTHIRIERCIRICFEI L Tz,

3) OFAMKHIED) o %E (DLBCL) #ile

|28 L < DLBCL Ti&, BCL10 & & MALTI1 %
FIA355 < OV F AMEICRBIL T/, MF D& DO [ER 44
Bld 39 B (896%) T—3H L, RV DOSHIIRL S
X ZRL (Fig.3E, F), &fls#iiEo v AM5H
P LA ORI FRCIRFEBIME 2 /R L T /e (Fig. 4A, B, C,
D). DLBCL 44 il ® 5 H MALTI % [ %& BLJiE 112 35 5
(795%) ThH Y, BLMEE b “Iﬁtfuxérmfrso
Bl (682%) T ) MALT V) > 7SHEFEG & 0 B & A2
MLTHBY, MELEDARDFBIFER A5 6 (11.3%) f%
0, BOADTHIERNI R o7, ME T AED

FHBEFNEHFITH Y, BIIEFIHKRER RO FEHET
&7z, BCLI0 & DOFHERZ 38 B (864%) TH Y,
K & B O FEBRERIE 34 B (77.3%) TdH Y MALT
V) UNIEIEBI X DB S 2SI L TR Y, MlREoARDFE
BUEBIA 461 (9.1%), BDOARDIBFEGNIZ 2 H - 72.

4) EWVE T M) ~280E (PTCL) il

PTCL 16 v, Wi#&H O R 16 Bl 12 61 (75.0%)
T—HLTBY, BYD4PNIEL LRI ERL TV
72 (Fig. 3G, H). 9 H MALTI1 &P %BIRERNIZ 9 #1(56.3%)
TH Yo MLIZHRTHAD L, BEME L Hic583l

59 %5 %

T HIERNL 6B (375%) TH Y, ML DA DFEHAEH
X360 (188%), BDADRBIER XL h o7, ZhiZ
xt LT BCL10 & I O FsBUER I MALTI & F1 58 BUE B &
DHEIML 1361 (81.3%) TH Y, BEME L HICHH
T HEMIZ 126 (750%) TH Y, MHE D ADFBIE
BIAS1 B (63%), BDADFHIERI HHh -7 W&

& H I EBIAHIILE O O F AVERIL L oK JERIRFE B
HERL TV,

3. KEEME%EF /- MALT1, BCL10, NF-xB p-65,

CARMAl ZHOMBREROHIR M

¥ ML ML B X O /SBR[ s # B o
L XizBslr 5 MALTL, BCL10, NF-xB p-65, CARMA1
EOORBEZ2 YAy v 7ay METHRELYE (Fig 5
A). A RIZBIT A MALT1 £ O3B 1%, CCRF-SB
Bk Vo E MM - B AR & TK AHI A B
fatk ) > oI < <, TK Mg <& CCRF-SB iy %
B { T RToEEMIIC T LAEICHML T/ (Fig. 5
C). BCL10 & NF-xB p-65 {3 TK O"F A AL ) > %
JEM CRBlRED R D & <, FRICHRE Mo ESML X )
AEIZEMLTw/ (Fig. 5D, E). CARMALI i CCRF-
CEM 2%V v | imiila - T Mifasl & CA46 Burkitt
) Y SEML TR E A o 72 (Fig. 5B). ¥omiIcE
A RBRERIZTRTOMIELTMALTL &ABSHEI MR T
&, FHZBCLI0 &ZFO3EHIE TK O°F AMERMIAL Y >~
JSJERIIE TRV FEBLIATA Sz (Fig 5F).

z B

Ye et al®#FIC LU, MALT YV v o8EIZ BT 5 Yefs
PRIEHEERE T MALTL & BCL10 &1 & b ICHINa N
WCHH L, t (11:18) (g21 : g21) TiZ MALTI iZ e
M, BCLIO X # M, t (1:14) (p22: ¢32) T ix MALTI
A N, BCL10 &A%, t (14 :18) (q32 5 q21) Tl
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A B carmai
Whole cell 12
e e (— CARMA1
0.8
(S p— S — MALTL
e — e NF-kB p-65 —
'y — \t = B-actin o4 ﬂ |J-| I
U 1
— . — — acuo a b c d e i
a b c d e f p*<0.05
C MALT1 D
% NF-kB p65
16 9 %
I 1 12 —
12 9
0.8 1
0.8 1
0.4 1 |"'| ﬂ
n-“ | ﬂ Ill
0 0
a b c d @ f a b € d e f
p*<0.05 p*<0.05
E BCL10 F
1.2 1 I"-_-"'t_""l Nuclear fraction
- T N st CARMAL
Be: - — T ot s MALT1
— — g *~ NF-xB p-65
0.4 1 . — — N e [F-3CHN
|-L| = — BCLID
0 b 3 ¢ a b 3 d e f
a [+ [ ]

p*<0.05

Fig. 5 Western blot analysis of MALTI1, BCL10, CARMAI, and NF-xB p65 pro-
tein expression in cultured lymphoma cells.

A B, C, D, E: Western blot analysis in whole-cell lysates NF-xB p65, BCL10 (ar-
row). Bars represent densitometric analyses of the ratio of CARMAI1 (B),
MALTI1 (C), NFxB p65 (D), and BCL10 (E) to B-actin, in independent experi-
ments. Results are presented as mean + SEM (*p<<0.05). F: Western blot analysis
of MALTI1, BCL10, CARMALI, and NF-xB p65 protein expression in the nuclear
fraction BCL10 (arrow). a: CCRF-CEM acute lymphoblastic leukemia cells (T
cells), b: HD-70 Hodgkin lymphoma cells, ¢: CA46 Burkitt lymphoma cells, d:
CCRF-SB acute lymphoblastic leukemia cells (B cells), e: TK diffuse large B-cell
lymphoma cells, f: A4/Fuk T-cell lymphoma cells.

CARMAL: caspase recruitment domain-containing protein 1, MALT: extranodal
marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue, NF-xB: nu-
clear factor-kappa B, BCL10: B-cell lymphoma/leukemia 10

EH I E N OFBMED RO 5 83 fLoHiE T 7202 F 7221t MALTL & BCL10 BB DM RTE <
HITIZFEBEDOREEAED B, MALT Y /et Z—rHh o MALT U ¥ /8@ BE G AR ORIE S5 — > D
RIEBIER T 2MEAOMBARRELZILEELZ SN HET R Z L #RB L7, Lo LSRRI BT
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W& OMIBNBTEEREZETIX, 1EH) Y258 ) 3Bk
W B\ BR)S L 72 MALT1 & BCL10 % 14 %5 FL % DLBCL
TN E L O HIZFEBIAIIN L T/, Biasfifaic
BUZMBESWICB)2RHAREMET L&, HiE
DLBCL #ifie T Mg o BCL10 & & NF«B p-65 DA
BERFEBMEMAA SN, FEICEN TS BCLI0 &H D%
BEMAHER IR o2t b—#0 ML, JHiC
DLBCL I2351F 5 MALT1 & BCL10 @ &% P4 % B 61 13,
MR E N O 4 7 BCLI0 EH R 2 /83 & MR, ZofK
Fl 72 BCL10 &1 1& NF-xB &AL OTUHEICH ST 5 2 &8
RE I NIz

ek oS L FAB, MALT ) ¥ /86 TlX MALTL &
BCL10 W& A O NFEBA R S, 40, fEko il
2B o 72BNOADFEBERNIFERTE B oTz. IhE
TOMFE X EEHEPRE TR SN 2o RN O
FHMEDS, BEEOEWEOLR L E I L 72 2 & TR
Bl hodbbEZzOoNS. T/, WK sh-g
8% — 2 LT MALT YV ¥ 28D MNIC BT 5 BCL10
FEAOVE AW T 2SRRI S A L7, BEFT
DOFETIE, BCLI0 OFEPIFEHLAS, MALT YV ¥ /3 f B
Yeft (Riin i % K < NK/T MUY Y > 2 < R0 i 55 i 48
ThHEFEMY = — 7V VEFEFEOREY v BRIZB W T
HHER SN0 AKBFZEICHBWTIE FL, DLBCL, PTCL
T3 MALTI B X 0" BCL10 & WNZEB R SN2 2
NSO P EET S L, BCLIOEH DK NI A
MALT Y > /8 B o Gt ARl R R 3 % & v ) 1k
DB Z T, MALT V) > 7S B 5 e £ s b DA 4%
WRBIEEDSE S LTwb EEZ SN,

Aol O # TI&, DLBCL i MALT Y ¥ /3l & FL &
Wi UCTHIZ BT 5 MALTL & BCL10 Ol # o 3 B 51
HE L, MERAOENEBIEOBMNAGED b/, #IZH
N O A OWEE OB T MALT U ¥ N EICHD 5
{, HWTFLIZ®m <, DLBCL Tid#d T o7 2
i3 BCL10 #4772 DLBCL T b % <, MALT Y
YHNETH W EERT. ML TMLEM L FHOM
£21%, DLBCL IZH~RTMALT Y ¥ /83 #E4T 25847 T
HHIENMLNTWE 2D Zh b ot a5 BCLIO
BiP#4713 DLBCL OIS THICH S LT b 2 LaF
RSNz, F72, PTCL IR L TIdir4E Briones et al. X
Shen et al®OIMEIC L NIE, AL B ML CHRE S
BCL10 & H 52, THIETOHRA SN TWwp 0onas,
SRR S D BCLI0 HHDFHEHITDOWTiX 81.0% @
R TH Y, MEOAR (60%) (T8 & AT &
7 (75.0%) 2% B &N B v DLBCL & Mok
BB SNT. E5IZPTCLIZHEIT A MALTL HHICD
VT ORIRERNC i U TR0 RBIERIZE N 2 A2
MLz ZhdofEED2 S PTCLIZE W TS BCLI0 A°
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CARMAL & MALT1 DY 7+ 1y — AREA~DE G )
MESN LA, SlKZE L7 PTCLIZHE W TIE MALTI
HHORB MDY Y EL DRV &2 5, PTCLIZE
B3y — AR ORN S DT E W % BRI
ENz, SHPTCLICBITAY 7Fuy —ABERED
MBS LEEEZ b

PERIRIE X 172 BCL10 & H OMIBBE %R FH I L h
1, 1) Y8R TIE BCL10 AN 2 S BT %
Z & TBCLIO OMIMERAENSBEINL LEZHNTE
7o 2 LTt (11:18) (g2l q21) HAHwidt (1
14) (p22 ; q32) OYetaiRliziEi% 435 MALT ) ¥ /8T
XIS DM TR X ) BCL10 @ #ik A4 BCL10
W EEDE L D 2 & TERANOBITA T 55127 ) BN
2 BCL10 2"/ $ % LR s /0220 L LS o
KRB MALT V) > i BE 58 54 60 AR e o) S0 B2 D3 oD T
A7 FL % DLBCL T % BCL10 O 8 N3 HAE FI 5% <
S N/z0T, it F ki At o B A5 BCL10
BNRBLICHEE L TWA I EAVRB SNz, REDHTIE
CARMA1-BCLI0-MALT1 ¥ 7+ ua v — A 535iia g <+45
BREEENLE, ¥ FFuY— 2K TS 572 BCLIO I
M Z A SBPICBITT A2 2 EAMEB I TwaeY, =
DT i, BCLIO OBNBITIEY 7Ty — AR TH
B 22 M E N O BCLI0 ®&2 KL, ZO&FEZMBED
BCLIO B TAREDOY 7y — 2Bl ERLTWS &
Zzionb. F72—7J, CARMAL-BCLIO-MALTI ¥ 7+
0y — Ak NF-kB 02 FHET 5 2 L HHLTW 5.
COZEnH EETR LA 2 N BCLIO =25
FrenztoEny 7+uy —akiE, NF«B ¥ 7
FVAZETCHELS X 2 EGA LA B G L T 2 W RS %
A oMb, AEOMFETIE DLBCL Mtk (TK M)
2B W THILN O NF-xB & BCL10 ZBlE 254 &I <,
L2 N O BCLI0 B Hw 2 L R s iz, 4
W] X H A7 1 72 B8 2> &, DLBCL JE B ML BRI B 1) 5
NF-«B p655 BME LI T & o 724%, SRl OBkl
DOIFMTHEHA 5 ML, $#:12 DLBCL #2313 5 MALT1 &
BCL10 ¥ BERNIZ, LFiRoFEIC X ) NFxB O
PEATTHE L TV 2 W iEtEDS % 2 H 7z

PR EF R RBEOBM B TH 2 WA TS AL NEHE
REANBMIN % THREE W2 &, BB L LTFET. £/,
B RO BN S KR THE R THE L £ LARIK
PR AE TR B P R R L ORI L E T
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Aberrant Nuclear Expression of MALT1 and BCL10
in Malignant Lymphoma Cells

Tomoko Yokoo

Department of Pathology, School of Medicine, Faculty of Medicine, Toho University

ABSTRACT

Background: Nuclear expression of MALT1 and B-cell lymphoma/leukemia 10 (BCL10) was identified in
extranodal marginal zone B-cell lymphoma of mucosa-associated tissue (MALT lymphoma) associated with
translocation of t (1; 14) or (11; 18). Recently, aberrant nuclear expression of BCL10 was found in a subset of
malignant lymphoma not including MALT lymphomas. However, the significance of nuclear expression of
these 2 proteins in the pathogenesis of lymphoma cells remains to be elucidated.

Methods: Subcellular localization of the MALT1 and BCL10 proteins was examined in various types of
lymphoma cells, including 30 cases of MALT lymphoma, 25 cases of follicular lymphoma (FL), 44 cases of dif-
fuse large B-cell lymphoma (DLBCL), and 16 cases of peripheral T-cell lymphoma (PTCL). We also assessed
protein levels of MALTI1, BCL10, CARMAI, and NF-xB p65 in whole-cell and nuclear fractions of cultured
lymphoma cells.

Results: Nuclear and cytoplasmic expression of MALT1 and BCL10 was identified in MALT lymphoma,
DLBCL, and FL, and the number of cases that were positive for both proteins was markedly higher for
DLBCL and FL than for MALT lymphoma. DLBCL and FL displayed spotty nuclear staining with irregu-
larly shaped granules that were positive for both proteins. Cultured DLBCL cells had significantly increased
expressions of MALT1, BCL10, and NF-«B p65 in whole-cell lysate and markedly increased BCL10 expres-
sion in nuclear fractions.

Conclusions: The marked difference between DLBCL and MALT lymphoma in positive rates of MALT1
and BCL10 nuclear expression indicates that there is no significant correlation between the nuclear expres-
sions of these proteins and MALT lymphoma-associated translocation. The positive relationship in BCL10
expression between whole-cell and nuclear fractions of cultured DLBCL cells suggests that BCL10 nuclear
expression is mediated by its level in cytoplasm. This might represent the activation status of NF-xB, which
is mediated by the formation of the CARMAI1-BCL10-MALT1 signalosome.
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