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KORNWIKASENGLEK: COMPARISION OF IMMUNOHISTOCHEMISTRY,
POLYMERASE CHAIN REACTION AND IN SITU HYBRIDIZATION IN THE DETECTION
OF MONOCLONALITY IN EXTRANODAL MARGINAL ZONE B-CELL LYMPHOMA OF
MUCOSA-ASSOCIATED LYMPHOID TISSUE (MALT LYMPHOMA).
THESIS ADVISOR: ASSOC. PROF. ﬂ)NGSAK WANNAKRAIROT, M.D.,, THESIS
COADVISOR: ASST. PROF. THAI!\:UM'ITIDRR ASSANASEN, M.D,, 135 pages.

Introduction: Diagnosis of extranodal marginal zone B-cell lymphoma of mucosa-associated
lymphoid tissue (MALT Iymphoma) remains a challenge especially when tissue source is endoscopic biopsy
specimen. The difﬁcult}.r _,in—'ﬂislinﬂiun af rcai?ivt‘. from neoplastic B-cell infiltrates by histomorphology and
immunophenotype is'the major problem: Thtﬁfﬂlflbﬂ use of molecular diagnostic technique might be helpful
We compared the pereént in detection of mo{g:lonality in MALT lymphoma with immunohistochemistry
(IHC), polymerase chain/reaction (PCR) and ‘i;fi};iﬁi hybridization (ISH). Material and Method: Analyses

were applied to formalin fixed pmfﬁnrcrniheddéﬂﬁissue from cases with diagnosis of MALT lymphoma from
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43 patients. Tissue sectigns ﬂ'cn: sm;n#d for " and lambda light chain by Automated [HC (Ventana
Medical System) and for light cha_iﬂ"ﬂ"iﬂ]'ﬁﬁ by ﬁw ISH (Ventana Medical System) using fluprescein-
tagged oligoprobes. Simple PCR wascamed nm@ﬁ extracled from sections using consensus primers to
framework 3 (Fr3) of the ¥ wﬁnm'ﬂsm\d 1o muﬁlu?piﬁﬂr from the 1 region of the immunoglobulin heavy
chain gene. Resulf: Twenty-three of 43 (53.5%) MALT lymphoma cases Jiad detectable light chain restriction
dividing into kappa restriction |3 cases and lambda restriction 10 efses by IHC whereas expression of
monotypic light-chain mRNA was detected in 28 of 43 cases (65.1%) dividing into kappa resiriction 17 cases
and lambda restriction 11 cases by ISH. The clonal rearrangement band was demonstrated in 21 of 43 cases
(48.8%) by PGR._Howeyer, there is no.statistical difference. (p=0.05).comparing 3 methods. Notably, there are
cases that monoclonality can not be denionsirated by any of 3 methods. Conclusion: Automaied 1SH (65.1%)
is useful in detecting light chain expression in paraffin section-and appeared superior to' THC (53.5%) for light
chain detection in\MALT lymphoma than PCR for heavy chain gene rearrangement using Fr3 and J region
prmer (48.8%). Combined automated THC and PCR is useful in detecting monoclonality to get most

percentage (81.4%) in MALT lymphoma comparing with each test (p<(.03) wi_llz reasonable cost.
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IHC = Immunohistochemistry
ISH = In situ hybridization
PCR = Polymerase chain reaction
MALT lymphoma = Extranodal marginal zone B-cell lymphoma of mucosa-associated

lymphoid tissue



1.1 anuwiwnuazanudagesifaym
Extranodal marginal zone B-cell lymphoma of mucosa — associated lymphoid tissue
(MALT lymphoma) fitienua1n World Health Organization (WHO) i)y Extranodal
d‘ v < A | Y

lymphoma fit/sznevliaae B-cell vinaranaizis1anare marginal zone (centrocyte

A = d 1 =
like) cell, monocytoid B cell %30 small lymphocyte ttazo1iltsaavinalvaiziudl
gﬂs'naé’w centroblast %39 immunoblast [1] 1ag MALT Lymphoma malanuvane

23872 nensamnnnataaze deazmanuliihaairanmsItiane MALT Lymphoma

s A a (% % g
NEoYA ian o AIY
v Y Y d‘ Y S 5Y
1) anbae lymphoma cell 32AIND Marginal zone cell BINDINANHUS

Y = ! ., A S S A dw
Aa1e centrocyte (38NN centrocyte—like cell NHIAASAIAN VALV Has
| 1 v A = = =< t) A A day a A
aﬂuimuuwmmmaﬁa u"lmiﬂwmamuuaﬂ HIQNLBAQADNV UALIYUD
E 2Aa = s T Y ' d A (A
monocytoid cell AHIAUAAYTUVHINLANAD UV IINANdEYNA LB AA mhmm
=S
Islanaradauihunans
2) Lymphoepithelial lesion (LEL) iuseslsanfidnyaziamszne
d & v 5 . !
saanzissazun s 1l epithelium TA8DZUNINEIY basement
N N Y | Y T A v
membrane 94 epithelium 111 1iogsanmuilunguiSen LEL Taaazdos
¢ . o v = Y <
NWULEaavUd3 Marginal zone B cell A4t 3 cell Ayl ua LEL fananse
wuldluanzonauinlailvuzsala

3) Reactive lymphoid follicle nulwuSnalaaimeany MALT lymphoma Y

v
a a

anHMz lymphoid follicle o101l follicle "Qﬂﬂﬂuﬂﬂa‘ﬁﬁ germinal

Y

! ¢
center 1%iitd380350UA Mantle zone %30t follicle Nrwad

=

Y = 1 . . . d'd
lymphoma  unsn¥1 11138031 follicular  colonization  JuASMN
colonization U®Wad lymphoma 19111/1u follicle Avauaneenaln
follicular lymphoma [1, 2]
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ANHUZNWPYWENTANWYY  MALT  lymphoma WU clonal
rearrangement U893 immunoglobulin (Ig) gene Hazil somatic hypermutation Y84
variable region VP9 Ig gene Sufumsvenduradduiniinues MALT
lymphoma 1933N NAAIUIZE post germinal center B cell Tun1iziln@ims
WAI1U09 B lymphocyte follicle L3184 cortex maadauﬁuﬂﬁmsﬁﬂiﬂﬂmsnazé’u
VY09 antigen (Ag) daNaltiing somatic hypermutation Y94 immunoglobulin gene
Gadorilusnuazues post germinal center B cell wazlilumsugn MALT
lymphoma 88n910 Small lymphocytic lymphoma ﬁ!ﬁﬂ 210 naive B cell “?;Qﬁlﬁllﬂj
1NA mutation [1, 2]

giiamsallutszmalnenwydl MALT lymphoma wuilsyanas 4.2% ves B
cell lymphoma Taasuiain)duosde maduerrms (51%), iedlou3nanth
m 21%), doa (10.2%), AT (9.3%), deathang (6.5%), thyroid (5.6%),
Waldeyer ring (2.5%), UN(1.9%) uazAuesu [1] NMIANEINY
histopathology 94 non-Hodgkin lymphoma (NHL) Gluﬂizmﬂ"lﬂﬂiﬂﬂ‘ﬁllﬁl
susmTeyannlsenenamaslna, aeval, veuuny, 1339, gwiasnseinaz
mzmqgméﬁﬁ“’mm 101 578 WuINiu MALT lymphoma 6.13% 03 B cell
lymphoma WTJ‘?; stomach 50%, orbit 25% tlas pulmonary 25% [3] nfSauiauny
msfnelulsanen1afS515uee  gastrointestinal lymphoma (GD  muailu
primary GI lymphoma (104 case) 1a¢ secondary GI lymphoma (16 case) WU
N:IT'J’JEI MALT lymphoma A9 10.6 % V09 primary GI lymphoma wulu Gastric
54.6% Intestinal 36.4% tlas Multiple sites 9% [4]

DNANENIBIEIHAUEMINENTANMNUPY MALT lymphoma Tnaghumdad
ainsanssan Idmudnmasiy 9 "lﬁ'ﬂsmqlnﬁnymzuag:ﬁmm%’ﬂmuﬁi}zuﬂn
Lymphoma cell 88N210 Reactive cell 1drae m3Itone MALT lympohoma g
Nidhaihudam udlumsUfiaess nuiifadesiafiozasiasiedemaeinuas
U949 Histomorphology {8 immunophenotype fo

1) mM3uegn Reactive lymphoid cell 990910 Lymphoma cell e

histomorphology 19 13i%a10% 11892910 Reactive cell (T4 cell viNaIdn 7
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gfa1e Lymphoma cell Taaming MALT lymphoma HBNINHTY
MALT lymphoma !ta¥ Reactive process A1l lymphoid follicle nal
Germinal center!ﬂﬁﬂuﬁu [1] 1A HME lymphoepithelial lesion a9
iuepyaizues MALT lymphoma &3lsimansavenineshanyiuen
. B .

weannnyldlusnmsaiemauilailvuzisedla 2]
U U = d'o d' Y

2) an¥UsYdd Immunophenotype 91335 marker NAUNWISNISELBUYNT

3 d’ v A 1 o Y Y v
HaAI8eNUBY protein WaAAaHINTY MALT lymphoma latas laun
doiionen immunophenotype U839 small lymphocytic lymphoma,
mantle cell lymphoma a2 follicular lymphoma aon 1/
L a2 Y Y dq! ) . . = o ¢4

3) Tutloguiusimalulaginn v 13nnUu 154 endoscopic biopsy 39911#M3s
- v . A s A o Yy To Q¥ o
biopsy lnl tissue Ndvinadnveannmduavesdilremainldiviv
histomorphology lalinsunnaiiuitesarn tissue  HifSananies

' < =) k . . ) 4 1
Taanyng hiiuseslsn LEL %30 reactive lymphoid follicle ¥i3013ilif
mAdaNl% Fine — needle aspiration (FNA) cytology Minasie
' A té o dd’ Y )
Lymphoma - wududatfain - luSesvessunuaadildoinmsiien
asromuny FNA dudulaiies screening tool ot lilgmsitiods
d'QJ Qy A" a v
lymphoma N¥au lasnsasuiemanasae 1 [1, 2,5]

4) P5A3I3N9  histomorphology (NE9RENLALINMEI iaINTOVEND
msnuiuldvedlsansehinsiumsulasunasves Reactive cell i
1ilu Malignant lymphoma 18 1y Sjogren’s syndrome (SS) iy

= o d‘d . . = d‘
autoimmune disease Y1} generalzed lymphoproliferation Hemanaea
v d'all a | a
ptnunnngiwazimaly  lymphoma %@  MALT  lymphoma
NIITRTUMIATIVAIY  histomorphology  (Nedaehafe laiainge
innala [6]
Y o v Y Y KX o Y aa v gs Vv

NnTodnaMInuI]fimsnTIdiens MALT lymphoma Huae

Histomorphology 1@z immunophenotype Hunsilagn 3uililg mansrom
clonality Y®4 lymphoid cells tauen lymphomacell 88N910 reactive lymphoid

cell WeNBAUAVDINIS INONUHABUINIINANMINIZAY lymphoid cell nanenily



transformed lymphoid cell #aziMSIANSIHININ clone AINA1UIENI clonal

2 [ d
expansion [1] FIdaI N monoclonal processmswwu'jumaamﬁﬂu

v
QU

lymphoma Higaaniiisesaidngmlounumnlszms  wulunsdi MALT
d'd dY o A d' a d! = wAa A [Y)
lymphoma Nityaanunuiiailu B cell Nanansonan Ig Fanaaanamiouny
v Jd J d' . .

nnﬂﬁzmﬂmmazma 13831 monoclonal Ig [1, 7] luueuzi reactive lymphoid

cells 0g/l4N1IZ polyclonal process IAgDZAMIINNIUIU B cell 11910 clone A1 9

Nranvaeiono UL IAONIINIZAUINHAINYAY epitopes VU Ag WU Tag Ig

1] d L4

Nadrennwaainviane clones # (38031 polyclonal Ig [1, 7]713¢ monoclonal

d' Y % = = QU &’

process ia polyclonal process LNUIVDINU Ig Taeiis1eaziRenna

Tnsaa313v04 Ig 221/52noUA8 polypeptide 4 @18 A® heavy (H) chain 2
d‘d (Y] =} Y " N d‘d (Y] A U .
e NAaNBUIHANEUNY uag light (L) chain 2aefiNanvaeiviouny 1ae light
. = a A U . = a A
chain 92U 2 ¥UAAND Kappa Has Lambda @3 heavy chain H 5 ¥4AA® Gamma
3 Y 1 o
(Y), Alpha (QU), Mu (LL), Delta (O) ttaz Epsilon (€) tazl¥uia)szian 1g ilu 1gG,
IgA, IgM, IgD naz Igk Mgy Ig uaazsiaianauaneanylihvminluanga,
Y a &
M3i38amIveInsaeiily, auilsznevvesmsluleasa, antigenic determinant
wn = v . . oA aa

Haz AMANUANINYININ HAAZa18YB4 L chain 4@z H chain Naduisznauniins

Y Ay Ay 1 Aa i - a 1 a a

(SeafmveInsnez iU inaNi3en variable (V) region UaLdnaIvNnIAeiily

Gﬂﬂéﬁﬂﬂﬁﬁﬂ Carboxy terminal constant region [7] Ig gene qH chain gene E]g!

vulaslalaui 1432 CURY region U84 H chain encoded 910 V (variable) gene

45 segments, J (joining) gene 6 segments, B0 D (diversity) gene 23 segments, aIu

C region Y94 H chain encoded Tae 10 gene 89810 UAIY H, 8, Y3, Y1, €2, A1,

Y . . Y = v

Y2, Y4, €1 t1az OL2 834 K light chain gene agiuulnslulaai 2p12 Usznovaie v

gene 35 segments A J gene 6 segments U C, genel segments Lambda light

chain ogUuIns a3 22q11 ANM3ITLIAIVBI V gene 30 segment 1Az J segment

(3890191 C, segment 4 § [5,8]THABUNIIIDIYVDI B lymphocyte THaIezilgu

aAd A v A Y3 |l =~ . . o U
au AelinsAIS8aR VD9 gene 1380 VDJ recombination m"lﬂgmm

= U a . d! | o | d'u
‘ﬁﬁ"lﬂ‘ﬁiﬂ?ﬁ“@\?ﬂ"lﬁﬁﬂ\‘lﬂ?ﬂl@ﬂﬂiﬂ@%lliuﬂu V region V94 Ig FJuMuruIndy



HU Ag aINANNYAINHABVDY Ig AD Ag AN 111BINA clonal diversity Y99 B
lymphocyte 2107151113817 antigen ¥ianvae¥HANNIZAY B lymphocyte
M1710A mutation VY93V gene VYOI H chain #a¥ L chain (38031 somatic
. v d'd aaa J = g: o v
hypermutation €1 Ig i3U§A3ens0 Ag 13@ B lymphocyte clone iuazgniidalag
apoptosis uatHUHA3ena0 Ag Tdmnniuazvilaeuniladliiily plasma cell w50
() d 4
memory B cell N5¥UIUMIAAADALAAHISENIN clonal selection [9]
M3ten B cell lymphoma 33099 MALT lymphoma 99n310 Reactive cell 9%
91618 clonal selection 91
4 I = _ A = A a .
Monoclonality aznamiu light chain ABITUNIILADNTUAUDA light
. | a = =) A . \J :’J = . .
chain HustiaAene kappa 199 Lambda chain (N1HUY 1380 light chain
restriction az1ilu Lymphoma cell ttas luauves heavy chain rearrangement
U3V, D, J segment NanFanuilu exon Tne lymphoma cell ZNANIDIN clone
1A8INUYB lymphoma cell 3ATIONVIVAAUMOUKAI91NT PCR 187 1 1o
= \
138N monoclonal
Biclonality lugiuves heavy chain rearrangement HaINTIIND 2
band 303y Biclonality%%!”ﬂ‘l—! lymphoma cell fifa rearrangement Y94 Ig gene
lunagved chromosome Miluswmiusfioguad gene dvvilvINAAIINEIIVOS
product MaNuINFilu 2 band [10]
Oligoclonality @523WY 3 band 'l Haan proliferation U943
4‘ \ U 4‘ a a ad \ = \ I
clone NUANAIINUAINYAE clone  MDaaNUAaLnANMINANIDININTUYA
MHAYe9 MALT lymphoma [10]
. = I . . = a . . Vv gs
Polyclonality noazueamily light chain NN13!NA light chain o
iy 4 . a = A
Kappa t1ay Lambda 92111 Reactive cell Tag Reactive cell Unfaziinmsiaon
Kappa: Lambda light chain iy 2: 159058 lamelemanozil rearrangement
Ud4 Ig kappa light chain gene Aou HadanHaIN rearrangement U93 Ig
. . \ a \ \l .
lambda light chain gene @@ 11flumsioSayves B cell eioli 1uaa1uo4 heavy chain

rearrangement Y893 V, D, J segment NanFaniilu exon 1ag reactive cell 923IM3



Uzilunuegves iae q clone 333aWaHA3910M5111 PCR saanuiluvaty q uay
A | U a dq! =~ U
visotluanyme smear IHATUISENN polyclonal [1]

AuanliAved Iz AaNNEAYluNIY I8N Reactive  cell 22NN
Lymphoma cell ldognagnfiaanazuiiuouniinisnsinnlg histomorphology
331N immunophenotype @131594111UgM375I9WD monoclonality UeI B cell
lymphoma

@150 paraffin embedded tissue @13150A539%1 clonality 1ag 3 35A0
immunbhistochemistry, polymerase chain reaction 4a% in situ hybridization Taaua

Aacd = = QU dw
az350s N A IDAN I
1. Immunohistochemistry

ad A % A d' d‘ 4 a
35 Immunohistochemistry (IHC) AdATIVH Ag faulafioznyld 3 uSna

A A

U994 cell A® N cell membrane surface, cytoplasm 4ag nucleus Iﬂﬂal‘lgf’miﬁ1ﬂ§]ﬁ%m
) 4 . . YAaY a A.qya a A 1A
M39VVDI Antigen — antibody reaction HalFAHaNHIHIDaTWOaAINNMS
Malfn3enwselal 6119 chromogen #1l¥anansanlanade light microscope ‘18
IHC #1¥A539%1 monoclonality ¥99 MALT Lymphoma Ha131500320803
¢ da o = . . v o
t5aa NA cytoplasmic immunoglobulin (W®8¢) light chain expression Taaanilu
Lymphoma cell 9z@iaiiels Kappa 139 Lambda light chain oeh9laoganiialunn
J Y]
q ksaa udéﬁﬁ]u Reactive cell i]zf?llﬁm?lﬂ Kappa 1tag Lambda light chain ﬂzﬂunu
d
T lunqanaaa (1]
msudawa THC Al¥lumséion kappa uaz lambda 1 tissue Naulony
9nITa I kappa: lambda >10 fo kappa restriction¥i30 kappa: lambda < 0.2 fo
. . | (Y} | d‘ U ] d' A d'
lambda restriction tfludasaumsulananvanumazyiuyedemnnigea (11, 12]
1HC 052 Temi S oswe s manazain maZliduden Tassadaves
d A A v o *{ o < . ¢ 1
aa naziHoEe lugniate Jadnuiuanyaz v histomorphology Yo UTaA0E
A ) 4 - v 4
we11n 111" IA329%1 immunoglobulin FalasnRaznulaneh surface uaz
v AAa d o o Y A ¢ a o v
cytoplasm ¥04 B cell el Ig iRdvo sraasingninlvidenlaes Wensanawilnlu
15903901 surface Ig 1AAUNM3A3599)A8 T immunohistochemistry D939

) . TN ) Aa
M1933091U immunoglobulin ‘neq‘lu cytoplasm iWunandasinnuly B cell Hlims



U I T d' . . d’
Wanlihilu plasma cell [1] uagiawuileayrilinseves background staining B30z
danariomstiara monoclonality

2. Polymerase chain reaction(PCR)
_ dq e <
NIA3I311 monoclonality Y93 B cell Lymphoma #1335 PCR 1ilums
= a = |
M3991 rearrangement Y09 IgH gene 108 IgH gene vz ol uiiundaalasaziily
d‘ ] 4 \ d’ | <3|
gene ‘nTwaq’sﬂmy sznoune segment 1119 q 11 DNA sequence uusoamily V, D,
J uaz C segment [1, 7, 8] 1a8 V, D 182 J gene segment dZIN8IV0INUNITAII
variable region U949 IgH molecule ltas C gene segment N VINUMIA3
constant region V94 IgH molecule [, 9] N1SVATIAVVOY gene  IHU
(rearrangement) Wumsiia V, D, J gene segment 1N3an1i)u exon Vo9 IgH gene
aMHUAN I 319 variable region Y94 IgH molecule [1]
11n13m539¥1 rearrangement Y99 IgH gene A28 PCR 220 168N1500NIUL
primer NVUNUEINY nucleotide NWulu Vv gene segment 114 consensus region ag
Y T ) % k%
J gene segment [1, 13] Jaei91 1313 rearrangement 9 13ia13n50a313 DNA @28 PCR
IWS1Z primer 9gH1INUINNNIT 1 kb PCR 9a13159% 38180 Reactive (polyclonal)
99N91D Lymphoma cell (monoclonal) Taeans DNA ﬁﬂijiz?‘i’jﬁ primer V94
rearranged IgH gene 1U1AaY reactive B cell 1012 1y 1Hea1ns1vIu
. Al V S Y . v a
nucleotide 108521314 primer 13N Iagazuen Polyclonality 102100159 B cell

= A, Y o A = d | (Y]
Aviag clone 1319711 PCR 112211313A010 INe13NA 353990 (band) sz udnyay
Wunawan 4 813 q viae q ueu uaduiy B cell lymphoma aZNUNAMHAINDIN
B cell clone g 11991 PCR #&2111310 32940 UU03 IgH gene 9z WLLAUIAL?

v U 33 S| a d'd Y . d' 1
2eN9FAIaY [1, 7] PCR Hntlunalinnil 3o8asn1350339WY monoclonalityNgd e

o 1 a d‘ o an o T d‘
Falaldmatinnanusalunisinnnsiaitiondludinues DNA e
monoclonality 14 MALT Lymphoma 1512 MALT lymphoma $i4Wumstha

. . U = o t4 . d' |
somatic hypermutation 11!%!’314 YDAV gene [9] mﬂﬂ?’i primer il consensus

sequence N3 umzifa False negative Talunsainilu DNA vos Lymphoma cell U

(A mutation Y wafinsvaevlddailu polyclonality [9]



Tagluaiuves v, azilszneulide 3 framework (FR) region tay
2 dIUV0Y complementarily-determination region (CDRs) Juvae il FRswums
nlasunastios luaauved heavy chain 1a light chain luvaii CDR AHYA
oY v . =] A d' 1 dq’ v
i;ﬂﬂﬂﬂ‘lﬂ!ﬂ]ﬁﬂﬂﬂ‘u antigen mum‘;!ﬂaﬂmsﬂaﬂuamumnmﬂu framework

. = g 1 Aa . . v ' v
region #as CDR duiluaruiia somatic hypermutatlon"lﬂumﬂ’n ualuaIuvey
. = a y . Y Y v ' a

framework region Alematia somatic hypermutation 1d1ieana1 uaftia

mutation llﬁﬁﬂtlﬁmﬁﬂ nucleotide substitution Ulﬁslj

V, domain (-50) D, domain (27) J,domain (6)
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Vi Dy Jy
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311 1 1@ 9 a3u1l5NeVYD3 Immunoglobulin
o k4 b, ] ' d‘ |
Jums#i PCR 9214 V,, consensus primer ¥83 FR 3 misizauiluysiiog

>4

Y v U d‘ d' d‘ . d' )
Indnduaiu ves J, Vv, wnganazilil 11110931910 specimen  Ariranldlu

L) >

= A T d a £ o Yo o a Y
ﬂ1§ﬂﬂ1&l1‘i—!N1Hﬂ1‘5!!‘ﬂH Wousuau mﬂﬂﬁm!ﬂuﬂ%mmaﬂmmmwm

A q v a . . Y= A y Ao o
product aunelh tha amplification Y94 product Iaaraenly primer NAUWIZTNY

v
' Vv I3

FR 3 %09 Vv, mnzilurisneglndnuanniiga uaniivedaiiiavulamsiz
product 13A50UAGUNNAIUVDI heavy chain [14] IAVVAVDS primer NI uMs
A
NAAvIND
FR3A 5-ACA CGG C(CT) (GC) TGT ATT-ACT GT-3’ 1ilut primer Hdv]uau
VDI V,, consensus [13]
LJH 5-TGA GGA GAC GGT GAC C-3 1ilu primer #9vluaiuvosJ,
consensus [13]

Product  9z0glu¥3370-140 bp  Jagldviimisnaaes Blast  primer  gilluy

http://www.ncbi.nlm.nih.gov/blast uaa 'la (request ID ¥®49 FR3A Ao 1164598529-30808-


http://www.ncbi.nlm.nih.gov/blast

19-223866979 way The request ID Y949 LIH fo 1164598142-12380-139742006359) 1Jﬁ1n§]:1'1
NIV Ig gene A3 dluriane 4 grudoya

3. In situ hybridization mRNA Kappa and Lambda

In situ hybridization (ISH) tilumafiaflFlunsmid1au nucleic acid Vo9
DNA 1az RNA voaraang  laghlassadiasad ligniane ludruvesanide
HldaIuves RNA mendedfanain (labeled single — stranded fragment of RNA)
= Aa = ) . A g o
1380 labeled probe NUNIIIUINI nucleotide il complementary U RNA

a v =
ithwang 1B hybrid melanzimianzan [15]
’ - = 1

msuawa In situ hybridization (ISH) lxlumsdon kappa H1a® lambda Tu
tissue Naulovzonsiaiu kappa: lambda >10:1 Ao kappa restriction1i30 kappa:
lambda < 0.2 A9 lambda restriction 1{ludns @M sulanaiFauuazinyens
nniigaiiueehsiios 500 wad [11, 12]

= o v A g . . A .

Amsnannanly probe i3 non — radioactive 1oAIVM monoclonality
Taely biotinylated synthetic oligonucleotide probe NAANUIUIIZHY kappa 130
Lambda mRNA (052934199889 2 immunocytochemical fitAa signal ¥A1M
STETR L I315Y specific localization UY94N13 hybridization mmwafiﬁmnwu oF
1% 52)e51ilun 358l morphology  laia1313011en 5211314 polyclonal Az
monoclonal plasma cell [16] In situ hybridization numsls 1J‘1J§Q probe Iviaauu €9
manseiinlIianeluaInves Plasma cell, germinal centrocyte, centroblast tiag
immunoblasts 14 formalin — fixed and paraffin — embedded section VY93
Lymphoid tissue 16 IngdotDunmstiudiuda specific 11as sensitivity U9IN3
M339%1 kappa %350 lambda light chain restriction u Ig light chain mRNA U843
@aa  [17]ua¥iiiedil In situ  hybridization MMMIANNETMITUTVEI Sjogren’
syndrome (SS) fumsnanenilu MALT lymphoma TABNUNALINUDY light chain
restriction 7/14 case ¥9SS AB 5 case (Hu Kappa light chain restriction
(éQJJﬂiﬁf’J‘lr!ﬁ’e) kappa : lambda fo >8.0) 1@ 2 case 11U lambda light chain
restriction (i;'fﬂﬂi;huﬁi’) kappa : lambda 9 <0.6) HazNavIN monoclonality lus

case AMIwa 1y lymphoma Tae 4/5 case 1114 low grade lymphomas U84
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MALT tazil 1 AHmaInMIUNINIZ01884 cell Lymphoma 3308131431 In situ
. 3. . I 4‘ A o o A dv
hybridization tJuasesdielumsiinemsaniivldveslsa SS  [61uena1aH In

v Y ad

situ hybridization (ISH) 834UdANdIINITOATIING Ig light chain mRNA Al
light microscopic TasIsmsneazly biotinylated tyramine signal amplification
3UHY streptavidinbiotin horseradish peroxidase complex (a1¢ detection A 3 —
. . .3 1 g Qdd' < gll v Y
3’diaminobenzidine wuauﬂmﬁwazmmmzmimnmumumﬂiu 13U uaz
%’uﬂeuqﬂﬁw counterstain #28 hematoxylin 22152134 cellular morphology a
on [18] msfanuly primary gastric MALT lymphoma NIUA 9 case ATIIND
WavuIn monoclonality ~ 5/9 Amiluiesay 55 [19] wenvnilmatialn  situ
hybridization (ISH) gaenansely specimen 10 fine-needle aspiration (FNA) &
WUHNAVIN monoclonality Amiluiosaz 80 Y03 B cell lymphoma [20]
y W 4 | aan o v = '
In situ hybridization iWumsnsinifodeludiuves mRNA  Heozwae
1’4 d' y d' 14 aa
!!ﬂﬁt‘g?‘iﬂﬂ!iﬂﬁ‘lﬂﬂfl background stain ‘VIW‘U‘I‘I—!ﬂYiﬂ’i’Jﬂﬂ’JEI'Jﬁ
immunohistochemistry uazm%’wﬁtym UD4 somatic hypermutation M
variable part fl primer 3113132939998 28 PCR 1A in situ hybridization f
AY o u A ' v v =
N 1naIi0391n mRNA liiaansasgli cytoplasm lavnunaz B cell lafla dims
@319 mRNA  ¥84 immunoglobulin AasmnIzaz iU lUas0luszazilal
A < s k4
cytoplasmic Ig hazasI9IHang lallA
1NN1IATIVY1 monoclonality process 1y MALT lymphoma A8
Immunohistochemistry, Polymerase chain reaction(PCR) Uag In situ
31 Y (v d
hybridization (ISH) H#u3n137539%1 monoclonality 1MaINNUANA 1A HVDIBAR
fo immunohistochemistry AV UTIUVDS protein, polymerase chain reaction
273231 Ua VDI DNA Nogluii unaaauas In situ hybridization (ISH) #35391%
v = . e =2 .9 Yy aas
aI4U09 mRNA 119290 transcription 29n}19¢lY cytoplasm 991143 3 I3

v
Y Y a A

a v o 4 9 v . vy
Yonvaraanunnmanuly naziiiedean1514¥iNan15m 339 monoclonality 1%i1a3ee

U

azYaINauINMNAgAly MALT  Iymphoma lusieiliannsedtiededse

v
U w

. . Y= o \ o A dwd‘ Y
histomorphology (8¢ immunophenotype 1a mm"lﬂqm‘mnimmmﬂﬂmmi

J ‘:’J add' ' Y v Y ad Y .
NIV N 3 ITNNANINUAIVINAH ’Jﬁﬁlﬂﬂzﬂ’i’mﬁﬂﬂaxﬂlﬂﬂwaﬂﬂﬂ monoclonality
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v
=S v

1danniigalugils MALT lymphoma ieiszlavilumsitiadansiaisuazan
ymlwsesvesmsldmssnmndiheilimunzay

[

1.2 MOINVDIIUIVY (Research Question)

a

% immunohistochemistry, polymerase chain reaction Ha¢ in situ hybridization’ﬁil
Taaz]¥isesazn151539 WU monoclonality 145i1)38 MALT lymphoma 3nniiga
(Y] J [
1.3 IngszasnveanuIde (Objectives)
A = Y . < v : A a
!‘Wﬂ!ﬂ%ﬂﬂmﬂﬂﬁﬂﬂﬁﬂuﬂTﬁﬂﬁ?ﬂﬁ] Monoclonality YDINZITINDNUUHABIVUA
Extranodal marginal zone B-cell lymphoma of mucosa — associated lymphoid tissue (MALT
lymphoma) 53‘Pi?.h\ﬁ%immunohistochemistry, polymerase chain reaction 1a% in situ
hybridization
1.4 aNNAFIUYDINUIVY (Hypothesis)
. . 1. v S| anANy .
In situ hybridization nuiliisnisesazlunisnsanuNaLINUeg monoclonality
ya A 4
14 MALT lymphoma 1a@figa imawa  1iioeunain
) . S A A
1. immunohistochemistry 9z1/5zauilay¥il509v049 background  NHADIN
serum 1Un3 biopsy damldmsuananilaenn nazazmlanaldmmzlu
plasma cell differentiation {312 specimen Y formalin 9 1¥ ldananse
uila surface Ig 1a
- - y 4 s
2. polymerase chain reaction 919lviNaauIHe391n MALT lymphoma 1l
lymphoma FHANNA somatic hypermutation luaauvea variable part Y93
I - N v X Y a .= 0 q Ya
Ig gene Fauduaiun primer 33U BINUNA mutation Yuazmldina false
negativeolu case WU 9 53409 MALT lymphoma il lymphoma AN
reactive cell lmﬁﬂi’)ijﬁzﬁﬁ'ﬁ lymphoma cell 34 tissue Doz PCR
979 reactive = cell 1ag lymphoma cell DUNANTUN reactive  cell 310NN
lymphoma cell alanailu polyclonal 1A1/9 monoclonal
s lgmadian  sitw  hybridization 3aTumsasiodfiadeluaiuves
d‘ | = | I ad d‘ aAa o
mRNA  #iogaelu cytoplasm Vo9 cell  d9i19z1uIBNN19 3 H0dw]u
lymphoma cell Talaglusuiludesnsaoluau plasma cell differentiation e

A a A ] vy =
981318 NYINIU THC uazaﬂﬂmﬁﬂuﬁmﬂlm background stain llﬂﬂ?ﬂﬁ?&lﬂﬂ
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lunsaii DNA transcription 14 mRNA #8219 mutation 11329 post
transcription 118213 translate 154 protein 9 lUmINsANIIV]AA 8 THC

&’u v Y3 d' . . k4
wenaniigialuaansodaileyr 509 hypermutation Y04 variable part o911/l

1.5 NFOUMHINAVDINHIVY

gINUMALT lymphoma

e
==
)
x
=
-
De
e
=
=)
=y
N
)
=)
=)
e

v
E4
AN immunophenotype Aall

3

CD20, CD3, cyclinD1 iag CD10 g udumsItang

wlamas i uneISunng

v A 4
[ IR
1lu MALT lymphoma 13ty MALT lymphoma
A 4 A 4

e

A,

75727391998 clonality #1287

[

Tl ARDPNIINITNADD

A 4 A 4 A 4

Immunohistochemistry PCR in sit uhybridization

\ 4 A 4
= = . 1 an
nlSeumeurauan monoclonality YBUIANLID
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v

a o
AUATICHHANTITNAAND

1.6 VOUIVAVDINHIY

vy v
(Y

1. Tumsinddeadstezimsanmnlugdibesilnefiinsnmdanlsanenna

d [ [ o
gwiasnsel azlasumsnsaedtiedeinilu MALT lymphoma e ¥engla q

MU IMgIUIUNIAY 44 5181

%)

A3298NYT immunophenotype NBEUTUNANMIATIVIHINY

o = ﬁ' - F4 ad v dw

MM ANHUNOATIVMINALIN monoclonality A 3 IBAIH

Immunohistochemisty, PCR Wa¥ in situ hybridization wazifSaunansnsnY
FASE NN aons, . an_ v

HaLIN monoclonality 114 3 InMerdsnangametianlFlumsnsiaitiaode

ao 1

Y & £
1.7 YannaAUdINY

1

=

ENR ]

1.8 smdnaanunlylunsioy

1.

Kappa restriction NansHoNAn kappa : lambda light chain >10 58N
Kappa restriction

Lambda restriction #ansgoufa kappa : lambda light chain < 0.2 58NN
lambda restriction

Monoclonal /19 heavy chain i products ‘ﬁulﬁ%llinﬂ PCR N]%QTJ‘H polyacrylamide
gel qualaglFuasuy.msulana 13 1-2 wow eehansi 2 1 3 dilutions iiladh
1l monoclonality

Polyclonal o heavy chains i product ﬁ"lﬁmn PCR N]%Q‘IJN polyacrylamide

gel gualaglinasuv.matlawad¥1nnna12 uanui)ad polyclonality

1.9 dszlamiinmanazlasy

1.

(Y]

< o A Y 4' Y 4' a a wa a aa
!‘lJ‘L!ﬂ1i‘n1’J‘i]El!‘INE]Gl‘lﬂuﬂ1i!!ﬂﬂﬁg1'11‘Vl!ﬂﬂaluﬂ'lii.lg‘lJﬂQ]Hi]‘NGU?Nﬂ1i’J‘Hi] ]

MALT lymphoma
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ililg anusluihenunisiaen]§I3ins19WD monoclonality  galums

L'} Y

aa o : ¢ o U U a
34998 MALT lymphoma Failuiszlorinemsidasnumazfamulinves

Aihemuninniuaia

1.10 YHABUNTIVY

1.

M3AVAIVEN (Sample Collection) IA3UMITUTDINNAMLATINMTHITAN
938533UMITBTUMIUszAUATIN 16/2549 Tun 8 AariiAN 2549
o ihalulsavenuiagwiasnsailudl w.e. 2544 B4 2549 NAFuMsITadama
wensIneInuazisaneninyiae v Hia Extranodal marginal zone B-cell
lymphoma of mucosa—associated lymphoid tissue (MALT lymphoma) 0814
o8 34 518
(Y] %) | d' Y o [ avu A n: tﬁ" EAl (v U Y o LY
o Jageeeeanl¥dimsunmsideneduievesyilednanlannmsimida
Y o 1 d' a an U <
#A1INAINTIDNMAIFINNTINDA Y paraffin blocks
o A A aa . YT
® MsAA@eNEaNAL NIMNAIIV immunophenotype 1a213itHu MALT
csq' 1= ¢ d' | A v
lymphoma HaznIAN 1l specimen milu paraffin block lin@dg
TUABUMSIANE (process of study)
1) Immunohistochemistry
2) PCR
3) In situ hybridization
a d
5IUSINTBYAAZINTIZHUBYA (Data collection)
< v . (% ng
INUVDYaVUDA Specimen AU
®  Pathology Number
®  Hospital number (HN)
" o unanadile
Organ UD4 specimen
Diagnosis

" gamsnaasdlumston H&E
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" panisnaaedlumsden THCVY8I marker(CD20, CD3, Cyclin D1,
CD43)

" panisnaaedlumsden THCYe4 kappa : lambda

" pan19naaod ISH Y94 kappa : lambda

" Wan13NAavy polymerase chain reaction o immunoglobulin gene lu
ANV heavy chain

" mamInaadd m polymerase chain reaction @® human B globin gene
!ﬁﬂﬂi?ﬂﬁﬂﬂﬂﬂ!ﬂ]ﬂﬂli‘)ﬂ DNA tta¥ PCR inhibitor

3N 1z¥veya (Data analysis)

1. ‘}'iélﬂ‘i’ﬂﬂﬁ?‘lJ5'JNWﬁfni‘ﬂﬂa@\1ﬁﬁﬁﬂﬂ!!éjﬁﬁ"lu?mﬂ"l%li’)ﬂﬂxmﬁﬂ HaUIn

monoclonality 910 NUIUNATIVNUNALIN monoclonality

2IUIU Specimen NIKUA

v
v U

2. i lelSaumaununa 3 35 lagl¥adad Cochran  test  duilums
Qad' Vo Y a v . d' =l =

NATOUNINADANI TN UToYaIBIanBAL (Categorical data) 1Wor/sauiiiay
an é d' Y U 6’3 an A

MsNATRL 3 35 FINaNIINAARINIANLINa 3 35 Ao THC, ISH nay PCR

v
U

4 o A =
NITAUANNYONUN 95



2.1

2.2

2

).

un

(Y Y

av a4
BNA1IUASIIHIVYNINYIVDI
a =
HHINALAZNE B
Extranodal marginal zone B cell lymphoma of mucosa-associatedlymphoid

tissue (MALT lymphoma) 111 extranodal lymphoma fidszneudie B cell vinatan
Taun marginal zone (centrocyte-like) cell, monocytoid B cell, small lymphocyte a2
v A | Y v g a d' T
893l cell vinalvayilzlule duilus lymphoma wiiah lymphoma cell snsniuogiu
Reactive cell inWU30al5ATANIZAD 3 lymphoma cell UNSNEIFY epithelium Haz
v % ~ v ' v 1A
#1Y basement _memebrane 94 epithetlium 141 1ogsamnumilunguisan
lymphoepithelial lesion (LEL)1uﬂ1ﬁeaﬁi]58 MALT lymphoma MNUANHULVDI

. d' v ¥ <1 = aAa (% v
histomorphology Ni¥auAsuNNan¥azveIseslsnnoy lifitaymlumsitedaun

. ! o d
1H489910M3 biopsy N1A tissue VIALEN 929114141 histomorphology ianugaids
v Qdd' 4 v aa v , v d‘
ﬂﬂQﬂTJﬁﬂ‘H!slﬂlﬂ‘lnﬂcluﬂTi’J‘H%‘ﬂﬂiﬂﬂ]‘iﬁ‘] immunophenotype HAIHDIIN MALT

[ =5 K d‘ U o k% = QU

lymphoma galafianpae immunophenotype Nvaui lauaiissia lymphoma

a A VO R A adaa o . . Ao
yHaoueen 1M 111 30 UaaNITINING clonal VD3 immunoglobulin gene NN
clonal rearrangement HazNYI MALT lymphoma 1l lymphoma FHANINA

. . . v ¥ A aaa
somatic  hypermutation U949 variable 1nsdeaaeniznoznsramimanan
\ v = v ' .

monoclonality Glﬁ"lﬂwamnmnﬂqﬂ a13159A5D IaNnalua e heavy chain uas
light chain U84 immunoglobulin gene uazidBNezAsIvI Hasle clonality faHl Ao
immunohitochemistry(IHC), - polymerase chain reaction(PCR) Ua% in situ
hybridization(ISH)

(% Y

PATIHaTNUINeNN IV
yA a v d' v =® aaAa U =) . . .
TadianuIdeninainnanisnsiod Hedle Lymphoma ' f1® immunohistochemistry,
polymerase chain reaction (PCR) 1% in situ hybridization(ISH)
= v a . .
MsAny ]l MALT lymphoma TaglHinniin polymerase chain reaction

(PCR) BN monoclonality 1% frozen sample nssuieunuly paraffin wax
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embedded tissue HANIINATOUAINITOATIVWUNALIN monoclonality 1A308az 86
14 frozen nazlu paraffin wax embedded WUNALIN monoclonality $oe0z 60 [21]

®  Sanya Sukpanichnant tazamelaviimsanuluil 1993 umsanyuite
ifSeufiey sensitivity ¥4 simple PCR 1a2 seminested PCR lun1sns193Hasie B
cell clonality Tu paraffin embedded endoscopic biopsy nauly primary GI
lymphoma of MALT type 7 518WL 1 M3 1Y seminested PCR techniques Tu paraffin
embedded endoscopic biopsy Y sensitivity Jeaz 75 (5/7) wag Simple PCR
techniques Y sensitivity Sosaz 57 4/7) [22]

® Rose C. uaznaeldimsfnuiliil 2003 1ilen379%1 monocional B cells

14

@MeAT THC, flow cytometry U2z ISH (automate) lagfataeniszyinsithvang
Narya 3 518 nasumsItedeinidu MZL 3 518 vaz msudanaldaaaiunail
kappa:lambda >10 iy kappa restriction 50 kappa:lambda <0.2 I u
lambda restriction HaN1INAABY IHC aIHNIIDATIDADUANALIN monoclonality 1a
A A I Y . 4 A A
2/3 visenaludesas 66.7 1az ISH @329a@UNALIN monoclonality 19 3/3 viena
ilusesas 100 301900131931 Automate CISH aansandlanalaisnazinii IHC
iesnndatfayrilisesved background  oonly sagllad tHC lumadiadi
. ¢ To o Yy A =
733911 monoclonality cytoplasmic Ig unduiuazaesdims express ﬂ%mmﬂqa uay
93HAN3ZNUDIN non  specific NBYUFIIMIOU 9 stroma 11AZN13 degenerate VD
tissue 32190 9 NI THC Tuisnsnozl i fixed paraffin embedded tissue
\ d' Y . . d' d' A d' [ U
uAMENL]F DY frozen lymphoid tissue luvauzh ISH Hitaen probe NVUNIENHY
! y S| Qdd' L4 2 d' aa %3
kappa (lag lambda light chain HuAsildinanann 1esa1nnsinltane Ig-
. d! d‘ Y Y v d‘ A [ d‘
producing cell Fawail lnvzgndenazuurenemmnszvIailayriilusesves
background lagNai 1021015 NAAR 1ANAIINHIZHIA paraffin embedded tissue
. d‘ = o Y 1 | 4
uaz frozen tissue MNHAMINAaaINlsIngaildmiuindez]ld Automated CISH
Tumsnaaeundanni Ig tHC hidszavmaduSonseudanamstionlaildiiiesnin

na high background[12]
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® Hiroshi Inagaki tazaazlanimsanuludl 1995 enfSeuiaumsitane
. Y d' Y aa v Y 1 g
monoclonality 11 §1heild5umsdtiadandr3nilu low grade MALT lymphoma Tu
stomach 10 518 @383 35 Ao IHC, ISH uaz PCR 140391nHamsIHadud e
Histomorphology e1atA8IABUUIENNNIITNT biopsy M0z VINAGINEY
U = . . . Ty v | Qdd'
UNITU neoplastic A reactive lymphoid cell 9g3INNY Tae THC Wu3tHinsvaeu
light chain restriction NazAINUAMINZNVZIFNU fresh tissue H1NNI tissue process
& ' v . v
!‘H’t’]x‘l%]ﬂﬂﬁﬁx‘lﬂﬁﬂﬂﬂ]i!!ﬂﬁﬂﬁ monoclonality lWi”IZ‘i]%!!‘iJi’lNﬁulﬂ!ﬂW]%
intracytoplasmic immunoglobulin luvauenIs ISH gnﬁ’mm?jwﬁaﬁﬁﬂiﬂ B cell
lymphoma Tagn15A3393 838 mRNA 13 formalin-fixed paraffin embedded Ha%
Qﬂ‘i’gllwﬁi’)mﬂﬁﬂ PCR a1y diversity U84 immunoglobulin heavy-chain (IgH) gene
= Y 4 A . Ao o o A
ﬂzmafﬂm primer Tl consensus V taz J region da1AUIUaAIH
Fr3 5> ACACGGC(C/T)Y(G/T) TGTATTACTGT 3°
LJH 5 TGAGGAGACGGTGACC 3
VLJH 5 GTGACCAGGGT (N) CCTTGGCCCCAG 3
Product 9zd¢l4%39 80-150 bp WaNI3NAABIVAINSANMIHWUIUNALA
[HC A359WUNALIN monoclonality 19 4/10 nenadlusesas 40 uamily kappa
restriction 3 918 #1aZ lambda restriction 1 318 NAHA ISH AIDNUNAUIN
: k4 A a g Y S| .« e
monoclonality 1 5/10 visenariludesaz 50 uamily kappa restriction 4 918 yag
lambda restriction 1 518 HaZMANA PCR AS9NUNAUIN monoclonality 14 710
A a | 14 FZAl 3| Qdd‘d eie o £’ d'
meﬂmﬂmaﬂaz 70 %1ﬂﬂﬁﬂ1‘§ﬂﬂaﬂﬂﬁl’§1ﬂﬂ'31 IHC !TJH’JﬁTIN sensitivity HaaNga
ad g = 4‘
1N 3 ’Jfﬁ!ﬂ‘I—!!‘Wi1$ﬂ1§!!ﬂﬁﬂﬁﬂﬁi§1’iﬂi&!iﬂﬁﬂlﬂﬂ background M1IUMIUUASTINIFG
d Y g.’l o

uilamalaluaaaiiily intracytoplasmic immunoglobulin M Ham i sensitivity

Y. a = n v v S X T o
Hod tlasmnun ISH N sensitivity Ha8n31 PCR 21N ISH AueenudIUIN

Y
v

=1 v Y

mRNA i transcription 90031 HAzIMANA 50909 RNA Hudefiozgnaoadie

Y

RNase ﬁmmﬁﬂﬂﬁﬁ%ﬂﬂﬁ‘lmzﬁin processing specimen [23]
#A9910 NUNIUITIUNTINNNLIVPS HEINVI 1IMSANBINIIATID
3948y Lymphoma uaazrHa1ena1nn15n5I9A 28 histomorphology i 3 35

a o A

ﬁﬁ'n“lun1ﬂﬁ'ﬂ’1’aymﬁaﬁumaﬂa immunohistochemistry, polymerase chain reaction
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Wazin situ hybridization FINIKNATNTNITOABUMONNHIVYVDAIDI M3

1S8R Un15AI9%11 monoclonality  VeINI5aANII KA I¥HA Extranodal

marginal zone B-cell lymphoma of mucosa—associated lymphoid tissue (MALT

lymphoma) Taes immunohistochemistry, polymerase chain reaction ia¥ in situ

[
v A

hybridization leiehenvigpanail

1.

Y \ v

nnaIdefinamnnsnnaiauAudeyariug1utoya www. Pubmed
g; \J | o a v y A Ay A A d'
com HHW‘U’N\'!Nﬁ1u1iﬂﬂi’J‘Uﬂ1013»1‘1163»111»!’3%8]19]“!1/‘81\1\111!’J%El!ﬂtlilﬂf)!’iﬂx‘i
Monoclonality in gastric lymphoma detected in formalin-fixed, paraffin-
embedded endoscopic biopsy specimens using immunohistochemistry, in
situ hybridization, and polymerase chain reaction fvmsanuliil 1995
1O oAaa = = axa . v
!Tl1‘|41!7|3Jﬂ1§!1J§ﬂ‘U!‘nﬂ‘U 3 IFNVLATIVNRINAUIN Monoclonality uanqu
Uszansmeenailylumsinuliusesiiily Gastric lymphoma tiigafitdien
vy = A A A
Nall@zinsanenlu MALT lymphoma US1ad¥ 13189910 MALT lymphoma
4‘ a d? \ o T = - d‘ \ Q] o b4 a v d‘ dw |
MAAVHUAAZAUTIHIVS N biology mmnmanumm‘lmma msam"lu

] |

d‘ d' o Y a v U d’

ansoveneRaienaziin flildnsoungu nazddediulvaiiirivana:
| = = = Aaxy \j g’J

iWumsnlSsumeuiies 2 35miu
Tunisanulunaazionaisnuddaudazise sinnuuanaianuluseuos

U d‘d o =< =< o t% d'a t; = U
nauilszansithwisneiimensninmsandsiilinanifaduiinnuanag
w ] ) = = U | .
pliannserinnlSeumeunulalaense ¥y diffuse  large B cell
. =K o & 9 o = v

lymphoma uaz follicular cell lymphoma mmzﬂummmmﬁﬂnyﬂunqu
UsznnsithwineNidlu MALT lymphoma (fiataen3Izminsrnammmauin

14

Ly oA
monoclonality "lﬂmnﬂqﬂllﬂ
ad d' a2 = v a v ci \ v U a d' k4
’Jﬁﬂﬁﬂﬂﬁlﬁ)ﬂ‘n!ﬂﬂuﬂﬁﬁmﬂl!a’ﬂuﬂu’s ﬂﬂwmmgmnmanmﬂﬂuﬂmﬂw
TumsfnyIseliuses msnfSeufioun15m5I911 monoclonality VY9N3
AoNY YR I¥HA Extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT lymphoma) Tae3s

immunohistochemistry, polymerase chain reaction M@z in situ

hybridization A
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madn THC waz ISH  NFlumIsnaaesiioz]y Automate system
(Ventana medical system) aﬁamc‘i‘fﬂﬁmuﬂﬂm%'awm background Hay
2 W ' 3
IANAN stable Y03 AIveNVHBININAIVRNATUMsHonalanusaz
) Y 1 U
uEu A q
a a v d' v Y R P
mada PCR lunn q 9n3denkenazliilu seminested PCR 1o
VoA, = g A A .
W IAN yield THgavunanozifaifayrinl a9 contaminate naz
\ S 0 Y dq! 4‘ v o
nonspecific  HaziAlF18lUNIINABDIIVUINBIDINIZADIN
U381 2 seudeilnaruIdmses malSemiaunisasram
monoclonality VDINZISINONITIADI¥HA Extranodal marginal
zone B-cell lymphoma of mucosa-associated lymphoid tissue
(MALT lymphoma) 1aeds immunohistochemistry, polymerase
chain reaction Ua% in situ hybridization raenfiazly simple PCR
4‘ d' a . 1 . < W =
maaﬂﬁtymmnﬂiu seminested PCR (91 simple PCR nN&/9®19UN13
(7@ nonspecific band aglauaziioandi Isdeantyrlagiims

o U A g A o ' A
NAADINH1 3 asanatilumssudgumsudananisnaasan band "

inavulaily nonspecific band

[V
(Y4

=X o Y YA v dl o a v = 4‘ Qdd' d'
‘iN‘VIﬂT‘iQ’J‘i]EIﬁ‘I—!Gli]ﬂi]Z"In\‘i11!’Ji]ElﬂSQH!W?)?‘iTJﬁTI!?‘i?ﬂ%%TN‘nZIﬂalH
T

1137M529%1WaVIN monoclonality 19 10ANgA1H MALT lymphoma

Q



‘mn‘ﬁ 3
IBAMIUMIIVY
3.1 3ulsuumsiae
lumsAnpuuy Descriptive study B¥ia retrospective
32 Uszrnsiilddnmn
Uszinsithnang ae gibelulsanenuiagwiasnsailiiil w.a. 2544 89 2549
f&5umsInasamanesinenduiluzissneniunaeariia Extranodal
marginal zone B-cell lymphoma of mucosa—associated lymphoid tissue (MALT
lymphoma) 2191108 34 518
D msanawulszrnssinoaen msfaneluay 2 ntjuﬁ"laiaﬂu%mz
(Two related group) ¥ ﬁﬂ%yaﬂ’u
n pair = [Zy, \ P.Q, + Zﬁ\/ (P,Q,)1"/ (P-P,)" [24]
TS msA O
fvuan Ol =0.05 uaz 3 =0.20
Zy, = 1.96 tag ZB =0.84
I 1WSsuieussrngis polymerase chain reaction (a2 in situ
hybridization [13]
1sH SinlodiFudiinsa9wy monoclonality Nugfilhevismuaiidenin 90%
[P1], P1=0.90, Q1 =0.10
PCR fiodiFudfinsaany monoclonatity lugihefianuafidenin 62%
[P2], P2 =0.62, Q2 = (0.38
unumlugasezlan =13
I Seuienszya193s in situ hybridization !la2 Immunohistrochemistry
[12]
1SH fnlesiFudfins1owy monoclonality Tudthevismuafidenan 69%

[P1], P1 =0.69, Q1 =0.31
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HC finlesirudfinsrony monoclonality Tudihenanuaiidenin 46%
[P2], P2 = 0.46, Q2 = 054

unumlugasazla n =34

. wWSeumeussnngds polymerase chain reaction (lag

2)

Immunohistrochemistry [23]
1SH fiediwudiinsiony monoclonality ludiheiinuafidonin 75%
[P1], P1=0.75, Q1 = 0.25
HC fulesimuAniasrony monoclonatity udihevismuafidenan 20%
[P2], P2 = 0.20, Q2 = 0.80

snumlugasezlan=>5

v
A o

= Y o = ] v

lFouamlszmnsiinaneedaios 34 au
[ A \ d' = =) v [ =S v I

msfaaennguiszyinsimedinyuasnlaglieidunguianuinezily
(non — probability sampling) 811 Quota Sampling
d (%
L 1haenmsna@eniinfns (Inclusion criteria)

1. AumgiheniiFuiomanenslui) w.a. 2544 99 2550 MASumsItiods
manensInsuiluizisineniinriaearHa Extranodal marginal zone B-
cell lymphoma of mucosa—associated lymphoid tissue (MALT
lymphoma) N paraffin blocks

v g g Yy o A A o v A o

2. AU H&E stained slides Y2918 angieguiiuiazaaaandiuny
2 & 4
FueNnNzay

Y d‘ (% . d‘ v A
3 .AUH paraffin blocks NATINY slides NAAIAdN
a d o aa o
4. Review wamsnaaadlagwensunngiainnuinnadnnglumsitony

<
g

[V | d a d
lymphoma 'lann 5a1. uw. waddna 21350dln3V50 uaz
A A ana v 1 d‘ = |

AL, UW. BITNET 0IAUSITY INDBUEUNTINNG N case Traonunily
MALT lymphoma 9341ag@ uiiumsnsI9a0U marker 914 9 tNoEUETUNE

aa v Aa A & d' U ) d' \ Y
mIHReANDNATuNeleanHN51 case N131% MALT lymphoma 141
1 uUNMINARL Az INMIANBINIG morphology HAINU VL

Lymphoma 2 ¥#afnilemaae3aulumsItiane MALT lymphoma Ad
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follicular lymphoma 4/a% mantle cell lymphoma Juaenly

immunophenotype Mtiuanyaz 3 UN1ZY09 lymphoma 113 2 ¥iiaandow

el

primary antibody Navinafluves DAKO weilumstiuiiupains

W A

S ReANDNAT

3) madadeyailudeyaednyaez(Categorical data ) ¥Ha 2 ngw

gllml CD 20 114 marker Y939 B cell
EIIE)N CD 3 114 marker Y94 T cell
éoal Cyclin D1 (Wolen mantle cell lymphoma 8290310 MALT

go) CD43 !ﬁﬂ!!ﬂﬂ B cell malignancy [25]

Q

(monoclonal, non — monoclonal)!ﬂmm‘u Nominal scale

4' A (Y] d' A
3.3 n3vaNeuaz Tagnlylumsidy

Saaailnsnl

1.

10.
11.
12.
13.
14.

15.

Freezer -20°C

Refrigerator 4°c

Digital balance

pH meter

Microwave

Microscope with CCD camera

Water bath

Autopipet Y412 0.5-10 LU ,10-40-LL1, 20-200LL1 L@ 200-1000LL1
Pipette tip:10LLL, 100 LLL, 200 AL, 1@ 1000 LLI
Vortex misetin

Forceps Uaemvian

Microtome

Hot air oven

Incubator

Hood



16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.

30.

Vertical Electrophoresis
Gel documentation
Thermal cycles
Microcentrifuge

Block /heater
Thermo-shaker

timer
Spectrophotometers
Parafilm

Glove

Stricker for label

Slide superfrost plus
Cover slip

Disposable microtome blade

VENTANA §'u BenchMark LT IHC/ISH Staining Module

P
ﬁ]i!ﬂuﬂi‘ﬂuﬂ1ﬁ"ﬂﬂﬁi’)\i

Absolute ethanol

95% ethanol

70% ethanol

Xylene

Digestion buffer

protinase K

phenol-chloroform-isoamyl alcohol

24



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

25

Chloroform

3M sodiumacitate

Ethidium bromide

20 base pair DNA ladder

. Polyacrylamide

Temed (Tetramethylethylenediamide)

10%APS (ammoniumpersulfate)

10X PCR buffer

Magnesium chloride

Deoxynucleotide triphosphates (ANTPs)

Oligonucleotide primers

Tag DNA polymerase

Genomic DNA samples

Autoclave H,O (DW Dwase RNase)

EZ prep(Ventana)

SSC(Ventana)

cell conditioner#1 buffer (CC 1) (Ventana)

UV INHIBITOR (Ventana)



26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

26

Primary antibody (kappa, lambda, CD20, CD3, CD10, cyclin D1,IgG

uaz IgM)

Reaction buffer (Ventana)

secondary antibody A9 UV HRP UNIV MULT(Ventana)
DAB ( di-amino benzidine) (Ventana)

UV DAB H,0, (Ventana)

Hematoxylin IT (Ventana)

BLUING REAGENT (Ventana)

LCS (ligules coverslip) (Ventana)

TBE Buffer 5x

ISH-PROTEASE 2 (Ventana)

Probe A9 kappa #30 lambda (Fluorescein isothiocyanate (FITC)-

labelled probe cocktails) (Ventana)
iVIEW ANTI-FLUOR (Ventana)
iVIEW-BLUE BIOT (Ventana)
iVIEW-BLUE SA-AP (Ventana)
iVIEW-BLUE ENHAN (Ventana)
iVIEW-BLUE NTB (Ventana)

Red stain II (Ventana)
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43. Mounting media

3.4 UMY

(4
N

YU

1)

2)

3)

4
=

aumdienizwiemanenslull w.a. 2544 99 2550 Hlasumsitiadams
wensIneuiunziSanentinaea¥ia Extranodal marginal zone B-cell
lymphoma of mucosa—associated lymphoid tissue (MALT lymphoma) nazil
paraffin blocks
. d‘ A v ana o 1 d' A I
Review Wan13NAaaunodudun 153NN case  Masnuuilu MALT
lymphoma  939)A8@ U HUNIATIVAOY marker  A19  iNOBUTUNANS
aa v a A :.’l d' Y ) d' v Y
FadaananaTuneiloanumsii case N13l% MALT lymphoma 193]y
MSNABDIUATIINMSANEINIG morphology HaINY N Lymphoma 2
sHaNNlomMa0033114n1539998 MALT Ilymphoma A® follicular
= A v, A
lymphoma 4182 mantle cell lymphoma aenly immunophenotype Mmilu
ANHMZIUNIZUD lymphoma 119 2 ¥HAMEON A8 primary antibody
:.’1 | dl [ = aa v a A :.’1 d'
Naviuaiuved DAKO maillumsaviunans I HansanonaTuio 1IN
919UMIUINANIAINA A9
Y |
® o CD 20 (iJif marker Y99 B cell
Y |

® o3 CD 3 11U marker ¥94 T cell

o o Cyclin D1 (Wolen mantle cell lymphoma 290910 MALT

® {0 CD43 1oen B cell malignancy [25]
o v ) d' v A 1% [ = % dv
whmeeaninamen laansiimsanuaai

1. Immunohistochemistry (IHC) 738 VENTANA 34 BenchMark LT

IHC/ISH Staining Module

11 1 Slide preparation

[ v
A A

1) ihBwitefieg]y paraffin block M9AAIBIATDI microtome 143
v . Y dasd X 44
ANNHI 2-3 Lm uddiitli)asany indy el A uieurnS
0o QY Yo = vy v A Ayy .
Az Ivasad laYauUy udIrensuiie 13Uy slide plus

2) au 56 esr e (°C) ¥1u 30 h



3)

[ [
v A

28

Deparaffinize {ta¢ Rehydrate @8 EZ prep HAIDNUUINY

gaurigiu iy 75 ssrusaBaa (°C)UN (incubate) 14 4 W11

U

k4

819 EZ prep 000028 SSC UAWAN EZ prepriad1niiuny

arigiwilu 76 osauasaidaa (CC)UN (incubate) WU 4 W17

e}

(Ventana)

UYUN 2 Epitope retrieval, Block endogenous peroxidase and Block non - specific

background

1)
2)

3)

v
U

1)

2)

3)

4)

1% Heat-induced epitope retrieval (HIER)

N (incubate) 134 cell conditioner#1 buffer (Ventana) nﬁu
qmﬁgﬁsﬁmﬂu 95 pasadaa (CC)UN (incubate) HIM 8 1T
nazilaeugamagiindlu 100 esmuwaiFea COUy  (incubate)
WM 4 907

9199138 Reaction buffer(Ventana)  1az angauvigiauilu 37
papusadsa (CCUN  (incubate) MU 4 WIN UAZIAN UV
INHIBITOR (Ventana) UM (incubate) ¥4 4 1171 uazal1aeen

ﬁ}’m Reaction buffer ?)ﬂﬂ%ld

VU 3 Antibody Application

YA primary  antibody  neMziURdeamstionadi A
kappa, lambda, CD20, CD3, CD10, cyclin D1,IgG ttas IgM U
(incubate) Y14 32 wIn

81390138 Reaction buffer (Ventana) ﬁqmﬂg:ﬁ 37 aaf s aiea
(°C)1n (incubate) 1M 4311 2 A%

it secondary antibody A9 UV HRP UNIV MULT (Ventana)
U (incubate) ¥4 8 wIn

8190138 Reaction buffer (Ventana)



v
U

1)

2)

3)

4)

5

6)

7
8)

[
U

1)

2)

3)

29

Y47 4 Color Development

(AN DAB ( di-amino benzidine) (Ventana) H1J UV DAB H,0,
(Ventana) U (incubate) H1U 8 Wi

21390138 Reaction buffer (Ventana)

1A% UV COPPER (Ventana) UH (incubate) #14 4 417

813628 Reaction buffer(Ventana)

Counterstain A28 Hematoxylin I (Ventana) 1Y (incubate) U1H
4

Post- Counterstain 9138 BLUING REAGENT (Ventana) 1Y
(incubate) YU 4 N

819038 Reaction buffer (Ventana)

Mount slide

Jun 5 msudawaminaasy

AON13AIIVYIN antigen faulono Ao kappa, lambda, CD20,
CD3, CD10, cyclinD1, IgG uag IgM fozAaluduves
cytoplasm %30 nucleus VYo waa

i1 light chain restriction Iﬂﬂ@ﬂﬁﬁ]ﬁﬂ!ﬁﬂ\‘l Kappa %30
Lambda  ¥iialavfianiienseld Srnuhdasiamed (light
chain restriction) uiawa3 1)y monoclonal iﬂﬂﬁmm"ﬁﬁﬂ‘ﬁ
Kappa: Lambda => 10:1 130 Kappa: Lambda =< 0.2 [11, 12]
ddfoandnais Kappa #tag Lambdalatiylmudasiau
Kappa: Lambda = > 10:1 %30 Kappa: Lambda = < (.2 HaAsI N

1l polyclonal [11, 12]
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2. Polymerase chain reaction (PCR)

(4
U

1)

2)

3)

4)

5)

6)
7

8)

9)

10)

11)

12)

d' v A g .
YUN1 MTANA AP UB(DNA extraction)

ﬁémﬁaﬁaq‘lu paraffin block N]éfﬂﬁ’]mﬂéﬂﬁ microtome 193l
ANNKH 20 pm 1310538 60 pm ldaaly Microcentrifuge
tubev¥1A 1.5 Nagaans (ml)

Deparaffinize Taanfa Xylene 800 Tulnsans (ul) Aan Y
wazyiluihun3esd 14,000 59 UAMT 1A 5 N

m @ula (supernatant) Rufunznowly

ydni 2-3 5 3 n%a

131 100% ethanol 800 13lAsans (uhwaal¥idnnu wazainlalii
38 14,000 s9UAVIN Wuai 10 A

M @aula (supernatant) Rufuazneuly

ilashudra13a30 thermo block Tne¥ganminii13F 50 eem
wawaa 7191350 3 ¥l

GHY working Digertion buffer (Digertion buffer 130223 (ml):
protinase K(20 mg/ml) 100 lulasans (ul)) 300 Talnsans (ul)
e 30 317 nazilan e parafilm 2199904 thremocycle
shaker finsgamR13i 53 esmwadoa falillunm 24 &

T4

v
= a

g 1fA3en (Denature) Y94 protinase KNQauvii 95 93
e NelIual 10 R

. o Y d‘ d' | gIJ d‘ Y .
spin down lagninunsestfumdauiluarduy iweld mixture

W d‘ Y < Sld' = Qw Y

aunsMNuNNuasa vazinulin -20 esauwadea naliilu
A 15 W
173 phenol-chloroform-isoamyl alcohol 600 Talnsans (ul)
weilunar 45919 i lilifurdsanaes

14,000 souaa 1iua 10 i
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13) gaarunulaluriaea Microcentrifuge tube Y1101 1.5 Hadans
(ml)
o ?: % =S g’/
14) Mah¥e 12-1390 2 A5
15) 1#i31 Chroloform 500 13las8n35 (ui) tveiuilunan 453%
ntii lifrdssinaensi 14,000 seuaeini e 5
=
W
16) gmfmuu (aqueous phase)ﬁlﬁﬂu‘l‘mé)ﬂ Microcentrifuge tube
YA 1.5 Naaans (ml)
17) 1A% 3M sodiumacitate 50 lulnsans (ul) wendunal 45314
:,J o o Y d‘ d‘ | gs
903furinlilspin down Tagnindunsesifumdaailunardug
18) 101 1 Aaaans (ml)Ys9 100% cold ethanol (20097 L BAITE)
] Y Y v
e o T

a

19) ¥ linuneamiaN -20 esrusaFea nalidwnar 24 ¥alug

Q k'

v v
= = <

20) Wi ldusideanneis 14,000 seunevni 1Wunar 5 i
21) 99 100% cold ethanol 88
22) 1) 1 Naaan3 (m)¥89 70% cold ethanol (20097 B ALTEI)
|} Y Y v
el q ldannu
23) i lliusideannensa 14,000 seuaeiny fwnar 10 wh
24) 9A 70% cold ethanol 90N VUIKAUANZNOUABUID (DNA)
d d‘:_’l Al Sld‘
25) szirieneanedoa 1ag1914 Thermo-blockNAsgauvini 13 37
aaraisee (Juwa 30 1n
A g Y :’ q‘J a d'
26) avaanzNOUAOMIB (DNA) Mg vinau 20 Tulasans (ul) #
QUNYNTied 24 139
27) il amiensiarlSuna@sue (DNA) Aaun30d
spectrophotometer (WA NMUNVHYBINDUID (DNA) 118y

MnarmdsinadlBueiidesnsline 20 i lun3u (ng), 40101

T1n3U (ng), 1az 60 MUNTH (ng)
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UN2 MmNy e (DNA)IﬂEFJ% polymerase chain reaction (PCR)
1) M PCR reaction @® human B-globin gene on3IDY

AUMNYDINBUIB (DNA) Nanalavindedne Taald primer A3

a
MINN 1

M13139N 1 uaaariauaza1Aunausd Primer 11414n15nAaa3ued o human f3-

globin gene [26]

. fiAma
Primer Sequence
PC03 5-ACACAACTGTGTTCACTAGC-3’ Forward
PC04 5-CAACTTCATCCACGTTCACC-3’ Reverse

® Product 93591410 110 bp lagl@v1n15naaes Blast primer g

Tu 1http://www.ncbi.nlm.nih.gov/blast uan g request ID U943
PCO3 Ad 1164598685-560145938426990 1az request ID VY94
PC04 A0 1164598771-2573-1135082176979

il p
©® (1A FYN mixture MNNIINNN 2



M3199 2 BEAIBNN AUV 5N 1T 14138 PCR (invitrogen)

33

Yy Y aaa
anmandulul§nsen

ﬂ?mmﬁ“l%‘luﬂﬁﬁ?m (ul)

1nau

- 18.625
10xbuffer(5 Mg) 1X 2.5
MgCL,(50mM) 1.5 mM 0.75
10mM dNTPs 200 pM 0.5
PCO03 (primer forward) 0.1 pM 0.25
PC04 (primer reverse) 0.1 pM 0.25
Taq 0.625 unit 0.125
DNA template 40 ng 2
Snassam - 25

® (ue ¥t spin down Tagintnsesthuvdsaiunm

o A qu o, o Ay
au WelH mixture 893N INHUNAUTIADA

©® 1i1 mixture N 1AW UA389 PCR JaglFan1iz damsran

4 i L 1% B .
M13197 3 yaasanzAlFuMIHNSIIVAISUOAD human [3-globin gene

JUnOU QUMY (°C) | 1 (11N) HINOU
Initiation 94 5 1
Denature 94 0.40

Annealing(touch down) 65 —»59 [0.30 7
Extension 72 1

Denature 94 0.40

Annealing 58 0.30 38
Extension 72 1

Final extension 72 10 1

Hold 4 o0 -
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® 11 PCR products U3mas 10 ul WNaNNU 5X loading dye
U5nns 1 ul”!ﬂ run 11 8% polyacrylamide gel electrophoresis
7 140 volts 118 25 mA/gel 1 i 1§ 1 %2Tua 30 it

® 103 gel A28 Ethidium bromide ¥1% 5 ¥17

® Destain 82810&1 3 17

® Product 3z3U119 110 bp Se3iuaziiufinnan1snaaes

2) M PCR reaction fo Immunoglobulin  heavy chain

rearrangement Taaly primer Gq‘llﬁminﬁ 4

15131 4 LaAITHALAZAA LU Primer MY UN15NA009 A0 Immunoglobulin heavy

chain gene rearrangement [13]

Primer Specific Sequence nams
Vu 5’-ACA CGG C(C/T) (G/C) TGT ATT ACT | Forward
FR3A
GT-3’
LJH Iy 5°-TGA GGA GAC GGT GAC C-3’ Reverse

® Product 9z0g/114539 70-140 bp Jagr1a1n15nA04 Blast primer
ﬁjﬁﬁi& 2http://www.ncbi.nlm.nih.gov/blast 18314 The request
ID Y949 FR3A ﬁ@ 1164598529-30808-19-223866979 1ay The
request ID U843 LJH ﬁ@ 1164598142-12380-139742006359

d g
© 1G58 mixture MNAIF1IN S



d‘ w 1 d‘ aaAa . .
AN S !!ﬁﬂQﬂﬂﬁ1ﬁ’ﬂﬂl®ﬁﬁ1§ﬂ1‘lﬂuﬂﬂﬂiﬂ1 PCR (invitrogen)

35

Yy Y aaa
anmandulul§nsen

ﬂ?mmﬁ“l%‘lmlﬁﬁ?m (ul)

1nau

- 16.2
10xbuffer(5 Mg) 1 X(1.5mM) 2.5
MgCL,(50mM) 2.5mM 1.175
10mM dNTPs 200 pM 0.5
FR3A (primer forward) 0.5 uM 1.25
LJH (primer reverse) 0.5 ptM 1.25
Taq 0.625 Unit 0.125
DNA template 20 ng, 40 ng, 60 ng 2
Snassam - 25

® (ue ¥t spin down Tagintnsesthuvdsaiunm

o A qu o, o Ay
au WelH mixture 893N INHUNAUTIADA

® 1i1 mixture N 1V UA399 PCR lagl¥an13z dams1ai 6

A15199 6 uaAIEN TR FIUN5IHNT1HIVABWBAD Immunoglobulin heavy chain

gene rearrangement

YUADY QNI (°C) | 13 () UINTOU
Initiation 94 5 1
Denature 94 0.40

Annealing 58 0.30 45
Extension oY 1

Final extension 72 10 1

Hold 4 o0 -
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® 11 PCR products 3mas 10 nl NANND 5X loading dye
Pnns 1 ul 14 run v 8% polyacrylamide gel electrophoresis
11 140 volts ttaz 25 mA/gel 1 ue 11y a1 1 F2lu9 20 i
v v . qe . =

® £19U gel M8 Ethidium bromide #14 5 ¥1N

® Destain AI8HINAY 3 W17

® Product 920811524 70-140 bp agiuaziiuinnanisnaass

3. 3% Insitu hybridization for mRNA @28 VENTANA ‘g'u BenchMark

LT IHC/ISH Staining Module

v
U

WU 1 Slide preparation

1) ah3uitediogly paraffin block MAAAIBIATD microtome 143
AN 2-3 Pm udvinlaeanu 25% alcohol 1MlHT UG
T = 0 QY & Yo X v vy A Ay .
uea3sazlifivsad lavaaudy  udrtousuie 1 Juu slide
plus
2) aUh 56 essnwsaaa (CC) ¥1u 30 N
3) Deparaffinize #42% Rehydrate A8 EZ prep HAIDINUMNY

aauvaNvwilu 75 esrusadea (°C) UM (incubate) 1M 4 MR

Q U

Y

919 EZ prep (Ventana) 20N7 38 SSC 1A AAN EZ prep
(Ventana) ﬁé'amn&mﬁuqmﬂgﬁéﬁmﬂu 76 99 IB AT @
(°C)UY (incubate) W11 4 WA
%‘Hﬁ 2 Pretreatment
1) 13 ISH-PROTEASE 2 (Ventana) UN (incubate) WIU 8 WIN

e pretreatment cell

2) 2139038 Reaction buffer (Ventana)

v
(4

YUN 3 Hybridization

1) 1A Probe P kappa %350 lambda (Fluorescein isothiocyanate

a

(FITC)-labelled probe cocktails)as luaziiisngarigiivily 85

L'
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passaiaa (°C) UN (incubate) 11U 12 W11 vida1nHiuan
gaungiiauily 47 ssrusadioa (°C) UM (incubate) W1u 4 1A
UAZUN (incubate) W14 1 ¥

a

2) 819928 2xSSC (Ventana) ﬁqm‘ﬁgu 37 eassasaa (CC)UN
(incubate) ¥4 4 11N 3 ¥

3) AN iVIEW ANTI-FLUOR (Ventana) U (incubate) H1U 20
i

4) 8190138 Reaction buffer (Ventana) 2 A39

v
U

U411 4 Color Development

1) i3 iVIEW-BLUE BIOT (Ventana) Y (incubate) ¥4 8 N

2) @13913¢ Reaction buffer (Ventana) 2 ﬂ%&

3) 1@3 iVIEW-BLUE SA-AP (Ventana) U3 (incubate) #1116 ¥17

4) #1308 Reaction buffer (Ventana) 2 ﬂ%\‘l

5) 1A% iVIEW-BLUE ENHAN (Ventana) UM (incubate) 414 4
i

6) (AN iVIEW-BLUE NTB (Ventana) #1az 1A% iVIEW-BLUE
BCIP Ul (incubate) W14 32 W17

7) 8139038 Reaction buffer (Ventana) 2 ﬂ%ﬁ

8) Counterstain A28 Red stain II (Ventana) 1Y (incubate) ¥1U 4
iy

9) 8139038 Reaction buffer (Ventana)

10) Mount slide

%ﬂﬁ 5 ﬂ1ﬁ!!ﬂﬁﬂﬁﬂ1’i‘nﬂa®ﬁ

1 thuanelunisnsivsaey Kappa tay Lambda (mRNA) mRNA

probes complementary afl kappa light chain #ta¥ Lambda light

chain mRNAs
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2) #1light chain restriction Tﬂﬂﬂwa’jﬁﬂ!ﬁﬂﬂ Kappa 130
Lambda  ¥iialavfianfianielal S muhdasiaden (light
chain restriction) uiawa3 1)y monoclonal iﬂﬂﬁ!ﬂmw‘iﬁﬁé
Kappa: Lambda => 10:1 %350 Kappa: Lambda =< 0.2 [11, 12]

4) $deandinaita Kappa 1az Lambdaliiulmasasiamu
Kappa: Lambda = > 10:1 130 Kappa: Lambda = < (.2 HaAI

1Wu polyclonal [11, 12]

3.5 MINUIIVTINTRYA

iNUToyava9 A0 AT
1.
2.

v
=

Organ VUd4 specimen

Diagnosis
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immunophenotype

Number Organ and Diagnosis WNanN1g Conclusion
nanodlu
)
N80
marker: IHC
1 Soft tissue mass; immunohistology: - No NA9D10 review NG histomorphology
o 4 7 I T Y I
Malignant lymphoma, B-cell likely to be A ,)“11] AWNI0A] 1] ‘lﬂ ’Nlll 1
MALT lymphoma of soft tissue. ****** = v o
MALT lymphoma INABIAADONIN
N1TNAaBN
2 Gastric biopsy: - Malignant lymphoma (non- cyclinD1+ AN review N9 histomorphology
Hodgkin's), small to medium sized cells, s"m ﬁ’u ﬁﬂ YL
consistent with MALT lymphoma.** Duodenal ) ¥
immunophenotype LAIT] 1N
biposy: - Malignant lymphoma (non- = 9 e
. ) ) !‘IJL! Mantle cell lymphoma INABDIAA
Hodgkin's), small to medium sized cells,
consistent with MALT lymphoma. BIMINNITNAND
3 Breast, excision; MALT lymphoma. CD20+ ARG nd_] 1 MALT lymphoma
CD3- NAINTATIINN histomorphology
cyclinD1-
LAY immunophenotype
4 Right neck mass, incisional biopsy ;- No AN review N9 histomorphology
1 1 Y ] Y I
Malignant lymphoma, morphologically ua 'thJ ANNT0Ag ﬂ “1 an HJ U
compatible with MALT or monocytoid B- = Y o
MALT lymphoma INFABDIAADDNIN
cell lymphoma.****
N1TNAABN
5 Left and right lobes of thyroid, subtotal CD20+ AARYI ﬁj 1 MALT lymphoma
thyroidectomy; Non hodgkin's lymphoma of CD3- UBINTATITN his tomorphology
the right lobe, partial involvement, cyclinD1-

morphologically consistent with MALT type.

L181 immunophenotype
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
6 Small intestine (segmental resection): - CD20+ ARG nd_] 1 MALT lymphoma
Malignant lymphoma (non-Hodgkin's), B-cell CD3- WEINMITATIVN his tomorphology
type, consistent with Low-grade MALT cyclinD1-
LAY immunophenotype
lymphoma involving small intestine and CD10-
mesenteric lymph nodes (4/40).
NOTE: 2545002801A: ' Gastric biopsy: -
Malignant lymphoma (non-Hodgkin's), B-cell
type, consistent with low-grade MALT
lymphoma.
7 Rectum, biopsy: - Consistent with MALT CD20+,Cyclin | 1189911 review N4 histomorphology
sfeksksk L 1 @ @
lymphoma DIFED3 | fyyfudnpaizng
9 Y1
immunophenotype LAIT] 1'1d
= = 9y o
L'l] ‘U Mantle cell lymphoma IIADIFAA
29NIINNITNAADN
8 Gastric biopsy: - Atypical lymphoid CD20- AN review N histomorphology
infiltration.- Highly suggestive of MALT TR USANAUEN
lymphoma.*#%** Y '
immunophenotype {4QINLIT CD20
. v
IIlll TIUITD highlight sheet B cell llﬂ
a7 o Y '
AUNINY T cell um"lmmmmasqﬂ
v = g
1@31312 MALT lymphoma 39694
AABDNIINNIITNAADI
9 Lacrimal mass, right; -Atypical lymphoid CD20+ ARG N yﬂ U MALT lymphoma
infiltration, suggestive of MALT lymphoma. CD3- NBINTATIIN histomorphology
Immunohistochemical study is needed. cyclinD1-
L1181 immunophenotype
Lacrimal mass, left; - Lymphoid aggregation,
suggestive MALT lymphoma.
10 Lacrimal gland, right, excision: - Consistent CD20+ NAID1D review NG histomorphology
: ot o R - 9 ' PR
with MALT lymphoma. See description CD3 lLﬁ’)lllli"ﬂiﬂiﬂﬁiﬂulﬂ’ﬂlﬂu
cyclinD1- = 9y o
MALT lymphoma INAIDIAADONIN
N1TNAQaBN
11 Soft tissue, biopsy; -Malignant lymphoma, B- No AN review N9 histomorphology

cell, low grade lymphoma of MALT type.****

Y ] Y
udr ldansoagy iy
MALT lymphoma 34@046A99AN

N1INAABI
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
12 Soft tissue, paravertebral, No AN review N histomorphology
immunohistochemistry; - Malignant L Lélﬂbhj AWN50AS ﬂ “1 @9{51 “dJ U
lymphoma, B-cell, possibly MALT lymphoma =2 Y
MALT lymphoma INFABDIAADDNIN
with large cell transformation. MT/PW****
NITNAABN
13 Lacrimal gland, right (excision); - Malignant CD20+ AN review N9 histomorphology
lymphoma, B-cell, extranodal of MALT CD3- LLéljhlijﬁWMﬁﬂﬁiﬂhlﬁ’juﬂu
type. *#** cyelinD1- = v o
MALT lymphoma INAIDIAADONIN
N1INAaBN
14 Duodenum, immunestains: - Malignant CD20+ A9 review NG histomorphology
lymphoma, B cell, low grade lymphoma of Ch35 !Lé}’lllll'fﬁiﬂiﬂﬁiﬂllg]}’j%ﬂu
MALT type.**** cyclinD1- = Y o
MALT lymphoma INADIANADONIN
N1TNAABN
15 Orbit lesion, cranitomy with near total removal; CD20+ AN review N9 histomorphology
- Atypical B-cell proliferation, suggestive of CD3- ué’a‘lajﬁmﬁnﬁiﬂl’lﬁinﬂu
extranodal marginal zone B-cell lymphoma of cyclinD1- = Y o
MALT lymphoma INFABDIAADDNIN
mucosa-associated lymphoid tissue (MALT-
= N1TNAABN
lymphoma).Comment: Limitation of
interpretation is due to degenerative artifacts of
tissue
16 Mass Buccal space Extranodal marginal zone CD20+ AINYIN yﬂ U MALT lymphoma
B-cell lymphoma (MALT lymphoma). CD3 - CD3- WEINTATIIN histomorphology
negative, CD5- negative, CD10 -negative, cyclinD1-
L181¢ immunophenotype
CD20- positive, CD23-negative, CD43-
negative, CD 79a - positive, Cyclin D1 -
negative.
17 Gastric biopsy (ulcer): - Extranodal marginal CD20+ ARG nd_] U MALT lymphoma
zone B-cell lymphoma of mucosa-assoicated CD3- UBINITATIVNIL his tommorphology
lymphoid tissue (MALT- lymphoma).**** cyclinD1-
L181 immunophenotype
18 Pleural biopsy: - Atypical B-lymphoid cells No 1119991NAU Block L1AZ slide 13190

infiltration, most likely non-Hodgkin
lymphoma B-cell type, small to medium sized
cell.DDx: 1. Extranodal margin zone B-cell
lymphoma, MALT type. 2.

Lymphoplasmacytic lymphoma.****

9993AADDNIINNINAADA
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
19 Mass, left and right side base of tongue No !ﬁ@q%]ﬂﬁ}u Block 1A% slide lljjmg
Lo . L . . v o
(incisional biopsy); - Atypical lymphoid F9ADIEA00AINNITNATDY
infiltrate, compatible with extranodal marginal
zone B-cell of mucosa-associated lymphoid
tissue (MALT lymphoma).****
20 Orbital mass, BE (incisional biopsy): - CD20+ AN review N9 histomorphology
1 k. 1 Y ] Y I
Extranodal marginal zone B-cell lymphoma of CD3 L Lﬁ?vlﬂfﬂiﬂi ﬂffﬁqﬂhl AN “Ju
mucosa associated lymphoid tissue (MALT cyclinD1- = Y o
MALT lymphoma INFABDIAADDNIN
lymphoma).**#* Bel2+
N1TNAABN
21 Left ethmoid sinus tissue: - Atypical CD20+ AARYI ﬁj 1 MALT lymphoma
lymphoplasmacytic cell infiltration, most likely Ch35 NBINISATIDN his tomorphology
extranodal marginal zone B-cell lymphoma of cyclinD1-
L18& immunophenotype
mucosa-associated lymphoid tissue (MALT-
lymphoid) Left orbital mass: - Atypical
lymphoplasmacytic cell infiltration, most likely
extranodal marginal zone B-cell lymphoma of
mucosa-associated lymphoid tissue (MALT-
lymhoma).
22 Small intestine (resection): - Extranodal CD20+ AINYI ﬁj 1 MALT lymphoma
marginal zone B-cell lymphoma of mucosa - Sl URINTATIDNY his tomorphology
associated lymphoid tissue (MALT- cyclinD1-
L18& immunophenotype
lymphoma).****
23 Gastric, antrum (biopsy); - Non-Hodgkin CD20+ ARG nd_] 1 MALT lymphoma
lymphoma, diffuse large cell. CD3- NIINTATITN his tomorphology
Gastric, body (mass) (biopsy); - Extranodal cyclinD1-
LAY immunophenotype
marginal zone lymphoma of mucosa-associated
lymphoid tissue. (MALT lymphoma)
24 Lacrimal gland, right, incisional biopsy: - CD20+ AN review N9 histomorphology
1 - - 9 ] Y
Extranodal maginal zone B-cell lymphoma of CD3 um‘lummmﬁ;ﬂ"lmuﬂu
mucosa associated lymphoid tissue (MALT cyclinD1-

lymphoma). ****

Yy o
MALT lymphoma ﬁﬂﬁﬂﬂﬁﬂ@ﬁ]ﬂﬂ1ﬂ

N1INAAB
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
25 Mass, subconjucntiva (RE): - NO 1199910 14T block 9d9dADEN
Lymphoproliferative disease, consistent with MNMTNARDY
extranodal marginal zone B-cell lymphoma of
mucosa-associated lymphoid tissue (MALT
lymphoma).**#%#%*
26 Mass, right anticubital fossa of right arm (block No !ﬁ@\‘jﬂ’]ﬂnljjﬁ block %qéf@qﬁ@@@ﬂ
No 828-47).; - Amyloid lymphadenopathy with MNMTNATD
atypical clonal lymphoplasmacytic B-cell
proliferation.DDx 1. MALT-lymphoma.
(extranodal marginal zone B-cell lymphoma of
mucosa-associated lymphoid tissue) 2
Lymphoplasmacytic lymphoma with increased
immunoblasts
27 Lacrimal gland, right (biopsy): - CD20+ ARG yﬂ 11 MALT lymphoma
Lymphoproliferative disorder, most likely CD3- UTINTATIDVNG his tomorphology
extranodal marginal zone B-cell lymphoma of cyclinD1-
L1891 immunophenotype
mucosa-associated lymphoma tissue (MALT-
lymphoma).
28 Gastric biopsy: - Consistent with MALT CD20+ A9 review N4 histomorphology
- Y ] Y1
lymphoma. S ud bigwnsoasyldini
cyclinD1- = 9y o
MALT lymphoma INAIDIAADONIN
N1TNAaBN
29 Eyelid, right lower (biopsy): MALT lymphoma CD20+ ARG yﬂ 11 MALT lymphoma
(Extranodal marginal zone B-cell lymphoma of CD3- UBINTATIVNG his tomorphology
mucosal associated lymphoid tissue). cyclinD1-
1181 immunophenotype
. . . .. A 12 = 9 o
30 Soft tissue from right eyelid, excision: = No m@qmﬂnlyy block VINDINADDN

Extranodal marginal zone B-cell lymphoma of
mucosa-associated lymphoid tissue (MALT-
lymphoma )W.@uﬁ%/Wiy.WE/’f].ﬁiﬁJ

‘ﬁj’****

ATINNITINAQADN
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
31 Gastric biopsy (SP47-9473): - Extranodal CD20+ ARG N nd_] 11 MALT lymphoma
marginal zone B-cell lymphoma of mucosa- CD3- UBINTATITN his tomorphology
associated lymphoid tissue (MALT- cyclinD1-
L181 immunophenotype
lymphoma).- Presence of bacterial organism,
morphologically compatible with H.pylori.****
32 Lacrimal gland, left (SP47-10887): - Consistent CD20+ AN gj'qu]dju MALT lymphoma
with extranodal marginal zone B-cell CD3- UBINITATIDNI his tomorphology
lymphoma of mucosa-associated lymphoid cyclinD1-
L18® immunophenotype
tissue (MALT-lymphoma).**#**

33 Lacrimal gland, right (excision): - Atypical CD20+ AINYN yﬂ 11 MALT lymphoma
lymphoid proliferation. DDx: 1 MALT CD3- NRINTATIING histomorphology
lymphoma. 2 Reactive lymphoid cyclinD1-

1i0Y immunophenotype
hyperplasia.****

34 Soft tissue mass, left lower lid, excision (SP48- CD20+ aﬁﬂﬁﬂquﬂu MALT lymphoma
5514): - Consistent with extranodal marginal €3~ URINTATITN his tomorphology
zone B-cell lymphoma of mucosa-associated cyclinD1-

L181 immunophenotype
lymphoid tissue. (MALT lymphoma).

35 Soft tissue mass, left lower eyelid(SP48- CD20+ AN gj'qu]dju MALT lymphoma
6279A) : - Non-Hodgkin lymphoma, B-cell CD3- URINTATIING his tomorphology
diffuse mixed small and large cell, compatible cyclinD1-

LAY immunophenotype
with extranodal marginal zone B-cell
lymphoma of mucosa-associatad lymphoid
tissue (MALT-lymphoma)
36 Skin, biopsy: - Mature B-cell neoplasm with CD20+ ARG yﬂ U MALT lymphoma
maturation to plasma cell containing CD3- HTINTATITN histomorphology
cytoplasmic lg. DDX. I.Lymphoplasmacytic cyclinD1-
L181® immunophenotype
2.MALT lymphoma with plasmacytic
differenitiation. 3.Plasma cell neoplasm.
4.Follicular lymphoma with plasmacytic
differentiation.

37 Ttissue, labelled left lacrimal gland, biopsy: - CD20+ ARG nd_] U MALT lymphoma
Extranodal marginal zone B-cell lymphoma of CD3- UBINTATITN his tomorphology
mucuosa-associated lymphoid tissue (MALT cyclinD1-

lymphoma).

L181 immunophenotype
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
38 Salivary gland, submental, S-49-15688: - CD20+ IR gyj]nd_]u MALT lymphoma
Extranodal marginal zone B-cell lymphoma of CD3- UBINTATITN his tomorphology
mucosa-associated lymphoid tissue (MALT cyclinD1-
LAY immunophenotype
lymphoma).
39 Mass, cardia of the stomach, S-49-2917: - CD20+ AN yﬂ 1 MALT lymphoma
Atypical small B-lymphoid cell proliferation CD3- NBINTATIIN histomorphology
suggtive of extranodal marginal zone B-cell cyclinD1-
L181S immunophenotype
lymphoma of mucosa-associated lymphoid
tissue (MALT lymphoma).
40 Stomach, total gastectomy: -Extranodal CD20+ M INY R yﬂ 1 MALT lymphoma
marginal zone B-cell lymphoma of mucosa- CD3- NRINISATIDNI his tomorphology
associated lymphoid tissue of the stomach. cyclinD1-
148 immunophenotype
(MALT lymphoma)
41 Tissue labelled "lacrimal gland" (right) CD20+ IR gj'qu]dju MALT lymphoma
incisional biopsy:extranodal marginal zone B CD3- URINITATIING histomorphology
cell lymphoma of mucosa - associated cyclinD1-
L4181 immunophenotype
lymphoid tissue (MALT lymphoma)
42 Mass, right upper eyelid, Monoclonal resul of CD20+ AUIRNYIN nd_] U MALT lymphoma
PCR - based detection of immunoglobulin (S e HURINSATITN his tomorphology
heavy chain gene rearrangment, Equivalent to cyclinD1-
LAY immunophenotype
extranodal marginal zone B cell lymphoma of
mucosa associated lymphoid tissue (MALT
lymphoma)
43 Mass, right breast S49-29677:extranodal CD20+ AIRNYIN nd_] 1 MALT lymphoma
marginal zone B-cell lymphoma of mucosa CD3- NRINTAT 1IN his tomorphology
associated lymphoid tissue (MALT lymphoma) cyclinD1-

LY immunophenotype
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
44 1 SOFT TISSUE (LEFT LOWER EYELID), CD20+ Siiaveuslu MaLT lymphoma
submuscular mass, biopsy: Extranodal marginal CD3- UFINTATIVNG his tomorphology
zone B cell lymphoma of mucosa - associated cyclinD1-
L181S immunophenotype
lymphoid tissue(MALT lymphoma) No
moclonal results of PCR - base detection of
immunoglobulin heavy chain gene

rearrangement (FRIIT) 2.Soft tissue (right lower

conjunctival fornix), biopsy: Atypical B

lymphoproliferation, mature small cell,

suggestive but not diagnotic of extranodal
marginal zone B - cell lymphoma of mucosa -
associated lymphoid tissue(MALT lymphoma)
No moclonal results of PCR - base detection of
immunoglobulin heavy chain gene
rearrangement (FRIIT)

45 Mass, left lacrinal gland, incusional biopsy : CD20+ ARG N nd_] U MALT lymphoma
Atypical B cell to medium B - cell, suggestive CD3- UBINTATITNG histomorphology
of extranodal marginal zone B cell lymphoma cyclinD1-

L@ immunophenotype
of mucosa - associated lymphoid tissue (MALT
lymphoma)
46 Mass, ring, orbit, incisional biopsy:Atypical CD20+, CD3-, | 3113 ﬁﬂj“‘ﬂ 1 MALT lymphoma
lympholiferation, diffuse small B - cell, cyclinD1-, NBINTATIIN histomorphology
suggestive but not diagnotic of extranodal bel2+
LAY immunophenotype
marginal zone b-cell lymphoma of
mucosaassociated lymphoid tissue (MALT
lymphoma)

47 Gastric biopsy, paraffin block No S49-33761A, CD20+ ARG nd_] 1 MALT lymphoma
Extranodal marginal zone B cell lymphoma of CD3- UBINTATITN his tomorphology

mucosa - associated lymphoid tissue(MALT cyclinD1-

lymphoma)

L181 immunophenotype
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
48 Eye, right, incisional biopsy: Atypical small - CD20+ AN gj'qu]dju MALT lymphoma
to meedium - size lymphoid proliferation, CD3- NBINITATIDNI his tomorphology
suggestive of extranoda marginal zone b cell cyclinD1-
1181 immunophenotype
lymphoma mucosa associated lymphoid tissue
(MALT lymphoma)
49 Skin, left side of neck Low grade B cell non CD20+ Siianeuslu MaLT lymphoma
Hodgkin lymphoma with plasmacytic s UBINTATIING histomorphology
differentiation, suggestive of primary cutaneous cyclinD1-
L181S immunophenotype
marginal zone B cell lymphoma
50 Lung (right lower lobe), transbronchial biopsy, CD20+ ARG yf] 11 MALT lymphoma
paraffin block 484797:extranodal marginal CD3- NEINTATIIN histomorphology
zone b-cell lymphoma of mucosaassociated cyclinD1-
L1891 immunophenotype
lymphoid tissue (MALT lymphoma)
51 Soft tissue (left upper eye lid), S49-11332:Non- CD20+ ARG nd_] 11 MALT lymphoma
hodgkin lymphoma, diffuse small to medium- CD3- AFINTATIVN his tomorphology
sized B-cell, suggestive of extranodal marginal cyclinD1-
LAY immunophenotype
zone B-cell lymphoma of mucosa associated
lymphoid tissue (MALT lymphoma)
52 Conjunctiva, right eye (salmon patch),S-50- CD20+ AINYIN yﬂ 11 MALT lymphoma
2003: Atypical B-cell lymphoproliferation, CD3- UEINTATIVNG his tomorphology
small cell, suggestive of extranodal marginal cyclinD1-
L4181 immunophenotype
zone B cell lymphoma of mucosa-associated
lymphoid tissue (MALT lymphoma
53 Mass, left upper eyelid: Malignant lymphoma, CD20+ AN gfﬂu MALT lymphoma
likely to be low grade lymphoma of MALT CD3- NBINTATIDN his Fomorphology
type cyclinD1-
L181C immunophenotype
54 Gastric biopsy, around PEJ: benign ulcer, CD20+ ARG N yﬂ U MALT lymphoma
Gastric biopsy; posterior curvature: Malignant CD3- ﬂﬁ AMIATIIN histomorphology
lymphoma, consistent with MALT lymphoma cyclinD1-

LY immunophenotype
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Number Organ and Diagnosis Wan1g Conclusion
naasdly
)
NTDU
marker: IHC
55 Soft tissue mass;left cheek; slide for review: CD20+ ARG nd_] 1 MALT lymphoma
Malignant lymphoma, most likely MALT CD3- UBINTATITN his tomorphology
lymphoma cyclinD1-
LAY immunophenotype
56 Parotid mass, right:Suggestive of MALT CD20+ ARG yﬂ U MALT lymphoma
lymphoma 8- NHINITATIIN histomorphology
cyclinD1- .
L181S immunophenotype
57 Gastric biopsy(oxyntic): Atypical CD20+ AUID gjfj“ﬂu MALT lymphoma
lymphomaplasmacytic infiltration, MALT CD3- NRINTATITN his tomorphology
lymphoma cannot be excluded, IHC is required cyclinD1-
L18& immunophenotype
58 monoclonal result on polyclonal background of CD20+ ARG yf] U MALT lymphoma
PCR - base dection of immunoglobulin heavy CD3- NBINMITATIIN histomorphology
chain gene rearrangement cyclinD1-
L1801 immunophenotype
59 Gastric biopsy: Mild chronic gastritis with CD20+ AMARYI ﬁj 1 MALT lymphoma
atypical lymphoid cell infiltration, MALT CD3- URINTATITN his tomorphology
lymphoma cannot be excluded, cyclinD1-
L181 immunophenotype
immunohistochemical staining may be
helpful(S47-28621)Consistent with MALT
lymphoma No H.pylori seen(S47-29130)
60 Duodenal biopsy: Moderate acut erosive CD20+ M Ny M yﬂ 1 MALT lymphoma
duodenitis, No malignancy seen, Gastric CD3- HNBINITATIDNI his tomorphology
biopsy: Presence of atypical lymphoid cells, cyclinD1-
1181 immunophenotype
malignant lymphoma cannot be excluded,
Immunohistochemical staining is required(S48-
11749) Duodenal biopsy: Moderate acute
erosive duo denitis Nomalignancy seen, Gastric
biopsy MALT lymphoma(S48-11938)
61 Gastric biopsy: suspicious lymphoid infiltrate, CD20+ AIRNYN yf] 1 MALT lymphoma
probably reactive, Colonic biopsy (retum): CD3- WEINMITATIVN his tomorphology
Nonspecific chang, mild hyperplastic mucosa cyclinD1-
LAY immunophenotype
62 Thyroid gland, right lobe: Non-Hodgkin CD20+ NN ﬁj U MALT lymphoma
lymphoma, medium size cell, CD3- NAINITATIINN histomorphology
immunophenotype study is required for futher cyclinD1

classification

L4181 immunophenotype
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1. WaNINAao9d immunohistochemistry
a ) vy Ao . . .
AaUT 1 HaAINAN 38BN IHC Y24 {1l38TiNa light chain restriction
v Yy A o A = o 1 an
wunludiheifignaamenininynaring 43518 A319NUNID
immunohistochemistry 81315875 9WUNAVIN monoclonality TaNavium 23 518l
43 Aailudesaz 53.5nuIuiluriia kappa light chain aviua 13 5181y 23 518 fin
iludesaz 56.5 naziiluwiia lambda light chain igviaq 10 318 Aafudoway 43.5
v I3 a / "’f”' - - 5% v v
® pam3doauily monoclonal viia Kappa restriction Tasaziions 1@ IUNMsHoNUeg
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4. gihevanaay 29

0N318IUVD Kappa (918): lambda (¥21) 1AV 16.7(50:3)

Hilevisneay 31

116 naas manfSeuauwansdion THC vosdihevmneay 31 Wil
8N 3181Y09 Kappa (318): lambda (Y1) 1N 57.5(230:4)
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9. Hihavinaay 47
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1. fihavanaay 16

sUN15 naae manfSauisuwansden THC vesdihevimneay 16 wunil
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3. dihevinaay 34

517 waas manlSaumaunamsdon THC vo st remvanaay 34 wuni

0N31831V89 Kappa (418): lambda (V21) 5N 0.02 (4:264)
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8318199 Kappa (418): lambda (¥31) sMAL 0.03 (7:275)
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519 waas msnlSaumaunamsdon THC vo s remanaay 50 wui

9N 310U YRI Kappa (418): lambda (¥21) 1MFY 0.03 (1:33)

6. Athavineay 51

31120 naas manfSaudisuwamsden THC vosdihevimnaay 51 wunil
U U

A3 19UV Kappa (Glaf!“lﬁl): lambda (V31) 1NHY 0.04 (6:134)



7. Jihevingay 53

siii21 waas manlauiaunamsdon THC vosriremvanaay 53 wui

U

0N318IUVD Kappa (918): lambda (¥21) /U 0.01 (1:180)

8. Athavanuay 54

3UN22 naas manfSewnguwamsden THC vosdtheavmneay 54 wuil

Y
(% U

8319109 Kappa (18): lambda (V1) tMND0.025 (12:126)
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9. Hihavinaav 60

X

-""l‘ T
o Sk
'I;':{"‘I.

¥

st Ac@Eean -
ST ey
P '.1.‘;_._'.‘.‘

-
.t.

b

5123 waas manlSauiaunamsdon THC vosriremanaay 60 WuH

U

0N318IUVD Kappa (418): lambda (¥21) (/AU 0.03 (3:103)

10. fiavisneay 61

sUN24 naas manfSauisuwamsden THC vesdihevimneay 61 wuil

Y
(% U

9318109 Kappa (418): lambda (¥31) tMHL 0.02 (6:280)
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fouil 2 !!T;WNNﬁﬂ]iﬂﬂﬁﬂﬂﬂ]iguguﬂﬁﬂ1iﬂi'3‘i]‘WUN€11J'Jﬂ monoclonality iﬂﬂﬂi?‘i]

heavy chain Y94 IgG ttay IsM

snguiszrnsithmneavas 43 318 finudiia light chain
restriction 28 318 MNATDUNAIALNITNTID heavy chain A IgG ttay IgM
wuanduriia 1gM 16 sefmiludesas 57.2 naz 1gG 125wamiuiosas 42.8
ulunefins19aeude IHC udida light chain restriction Tavam 23 neuen
i 1gM 14 eRmTudonas 60.8 182 1gG 9 eRmiudosaz 39.1 49

wamaeniluail

1. fihevisneay 3

-;:'t"hb o

31UN25 naas manlSaunaunanisden HC vosdihavinaay 3 1gG

($18) 9NHY 16 taz IgM (V1) 1NNY 305

2. dihavngay 5

ﬂﬁ26 naas marfSeuieunanisdon IHC "IJENNIJ'JEI??NRJ!WU 51gG

($18) HY 1 waz IgM (V1) (N 94
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3. fihevinaay 16

5127 nans msnlSauiauwamsédon THC vosdihavianaay 16 IgG

é

(Fer) MDY 11 18z IgM (V1) N 90

?
£/

4. dihavanaay 21 PONIES

3UN28 naas manfSeumaunanisden THC vosdiheavinaay 21 IgG

_

(48 MNY 109 1@z IgM (V1) 1MHY 2
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5. Jihavingay 22

. &

3129 waras manlSaumaunanisdon THC vosdiheavinaay 22 1gG

_

(8) 1ML 20 @ TgM (m;\n) W 104
4

6. fihavinaay 29 EECy

sUN3ouaas manfSeuniauwansdon THC vosgihevmnemay 29 1gG

(48r) IMNY 12 tag IgM (V1) 1N 176
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7. fihavanaay 31

531 waas manleuiaunamsdon THC vesrihevanaay 31 1gG

_

(Fer) AU 4 e TgM (V) 1D 245

8. Aihavanuay 34

332 naas manlSauisuwamsden THC vosdihevimneray 34 1gG

(48r) MDY 5 taz IgM (V1) (NN 206
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9. Giheavanaay 36

QW’]@‘Q NIUNVININERE

51.]7134 uans mafSeuieunanisden THC "Il@lﬁﬁjlhﬁlﬁﬁnﬂlﬂ"ll 38 IgG

(@8 MDY 1 waz IgM (V1) (ML 67
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11. fiheaninmay 41

ﬁ;aﬁﬂiw@msﬁ'eu THC vosgihevmnatay 41 IgG

v, v

(ae) ¢ 182 IgM (V1) MUl
’;I | ‘4‘

i

77 4

&

A;'j/..n

T
Pordrtr Jd
TEZN]

[

3136 naas mafSeunaunanisdon IHC vodiheriineay 43 1gG

(18) INMNY 247 uag IgM (V1) 1M 2
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13. fiheninmay 44

\.

rd 3 ¥

' f". ' P p _i_ v ,
51137 waas manleuiaunamsdon THC vesrihevanaay 44 1gG

) v v o
(418) 1 g IgM (°u1§|) MY 120
'y ./J_

14. fihemanag

Iy T R

G A S
Dt Yod=-

31138 naas manfSauiauwamsden THC vosdihavisneay 47 IgG

(41&r) AL 9 az IgM (Y1) 1AL 255
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15. fiheninsay 50

P —
“mﬂuwgmss’feu IHC w3gihevisngay 50 IgG
A ¥

uaz IgM (V1) Y 1

311140 vaas manlseuneunamsdon THC vosrihevanaay 51 1gG

_Y

(418) tMNU 1 wag IgM (V1) (MY 87
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17. dihemaneay 53

QW’]ﬂﬁﬂ'ﬁmﬁJW]’m el 1N E

5‘1]‘"42 naas marfSeuieumansden IHC ‘IlﬂxiN‘lJ'JEl‘l"iN]ﬂ!ﬁ‘ll 54

IgG (48) 1Y 47 1ag IgM (V1) 1mMHY 5
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19. fihevisneay 55

NOUUINUINIT
sifd4nans manfSeuigunansden THC vesdiheavingiay 57

'@I‘V\T’i]@ﬁ ik o oo ||
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21. fiherinaa 60

77

gﬂms yﬁém,ﬁmﬂ%’mumwnmsﬂau IHC vosgihetiangay 60

o 4 \

"9 J

IgG (418 mﬁ"u 1 a!au,IgM&sun) A 150

V
f S Cag
/ ¢ i
g W
4 add

1"//.‘

i P ZL i
22. fhevineaver
= RTSSTEN
2
N -
\ %
Y,
ii—';-"‘.l "."' =
I.r‘ s -.r". :-' LA
. "-.-' '.1' -.' :. L] fr :.!'-'-:1 -‘!‘ .I
. AT,
H\. 'I‘: ': ] ‘-l-‘: {:’ﬁ
qﬂ'l WQ*
)
]

K ﬂ‘smw

o

31146 naas masnfSaunauwamsden THC vosdihevimneay 61

Y

IgG (a8) 1Y 1 uaz IgM (V1) sMNY 146
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23. fihavingav 62

AOUUINBUINT )
RN ITNIMENAY
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2. HaN1INAaed Polymerase chain reaction

Aoufi 1 UAANNANIINTIDADUAUNINUBI DNA (’%I’JEJ human B Globin gene

U

wuiludihefigniaideninfnuiisnun 43 518 11 PCR reaction Ao
human B-globin gene sﬁamnaauqmmwmmﬁgﬁma (DNA) ﬁﬁﬁﬂ"lﬁlﬂm
deehs figaumwves DNA ldwawanasuite 43 11e

Product Y84 PCR reaction f1® human B-globin gene UYHIA 110 bp

v v

v a dy
amamsIdasail

31U 48uana uouABUe Y sFi)a8 M Ao marker 20 bp, P Ad positive

A A A A A A = A
control, 1 19 13,2 Ad 14, 3 A 27,4 A1 32, S N 33, 6 A9 41, 7 1D 48, 8 NO

58,9 Aa46 Uaz 10 AD 50
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517149 naas nouAB eV sRi)8 M Ao marker 20 bp, P Ad positive

_

= A A A = I A A
control, 1 Ad 38,2 N9 17,3 A0 44,4 A 54,5 A9 55,6 1D 57, 7 1D 43, 8 D

61,9 Ao negative control (No template)
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510 50 naag uov@Bwevesiae M Ae marker 20 bp, P AB positive
= A A =) A A A AN
control, 1 A0 15,2 fio 41, 3 AB 56, 4 10 59, 5 A 20, 6 Ao 21,7 A0 22, 8 AD

34,9 ﬁa 53 waz 10 ﬁa negative control(No template)

517 51 naas nouAdwevesilie M Ao marker 20 bp, 1 A849, 2 AD 51,

=y =) =y A A
3 035,419 36, 5 AD 15, 6 AD 41, Az 7 AD 29
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UG

5171 52 uaa g nouAB RV 38 M Ao marker 20 bp, 1 Av 33,2 A 33,

A = A A
3D 40,4 1B 37, 5 A 24,1102 6 A9 24

120

100 110°

80

a 2 P A A .
517 53 naag ua‘umamammqﬂw M f9 marker 20 bp, P 79 positive

UG

= A A A = A = A
control, 1 9 16,2 79 3,319 10,496,579 9,6 19 9,7 N 23,8 A9 27,9

7023 1az 10 Ao 17
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=~

™

R <4
500
ez
-

=]

51N 54 na@s uouABWOVE I8 M Ao marker 20 bp, P AB positive
= A A IS = =) = I
control, 170 9,2 A@ 23, 3 7D 24,4 Ao 45, 5 AD 48, 6 Ao 31,7 A0 14, 8 Ao

14,9 ﬁé) 14 uaz 10 ﬁi’) ﬁﬁ) negative control(No template)
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nouil 2 HAAINANIIASTIVEDL Monoclonality ﬁ?ﬂ!‘ﬂﬂﬁﬂ PCR

\ FIR q' v A =S gg I Aad
WU'Jﬂi!Q‘IJ'JEI‘ﬂQﬂﬂﬂ!ﬁ?)ﬂN1ﬁﬂ‘tﬂ‘n@ﬁuﬂ 44 318 AFIDNUVNIG

v

Polymerase chain reaction @14139A333NWUHAVIN monoclonality Tananam 21
s16lu 44 Aaniludoaaz47.7 wamsIveniluasil

Product Y89 PCR reaction 79 immunoglobulin gene rearrangement i)z’e)g,l'
1129 70-140 bp lAnans3eRl

1. Jihevisnaay 38

A A s oA A A .
31]7] 55 taag !!ﬂﬂﬂ!f’)ulﬂ"lﬁ’]\iﬁﬂﬁﬁl M f1® marker 20 bp, P A1® positive

control, 1, 2,3 fo 38



2. gihavanaay 46, 58

517 56 nans woUABWBVEI8 M Ao marker 20 bp, P Ad positive
control, 1,2,3 ﬂE) 46,4,5, 6 ﬂé) 58,7 ﬂﬂ negative control (No template)

3. Qibevinga 35

517 57 naas nouAduovesdilre M Ao marker 20 bp, P Ao positive

control, 1,2, 3 ﬂﬂ 35

80
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4. gihavanaay 29

5171 58 nans noUAB BRI I8 M Ao marker 20 bp, 1,2, 3 Av 29

5. dihevanaay 32

3171 59 naag nouAB eV Ii)Ie M Ao marker 20 bp, 1,2, 3 Ao 32
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6. Hiharinaa 39

517 60 1tang vauABWeVeIi)3e M Ao marker 20 bp, 1, 2, 3 Av 39

7. dihevangay 37

517 61 naag nouAwevesile M Ao marker 20 bp, 1,2, 3 Av 37



7. fihevaneay 16,3

517 62 taag vauABwevesilae M Ao marker 20 bp, P A0 positive

control, 1,2, 3 o 16,4,5,6 fo 3

8. Aiheavaneays,9

517 63 naas uouAduovesilre M Ao marker 20 bp, P Ao positive

control, 1,2, 3 ﬂﬂ 5,4,5,6 ﬂé) 9,7 ﬂﬂ negative control (No template)

83



9. gihavanaay 17

U

control, 1, 2,3 A9 17

8. 42

5164 naas novABeUD 8 M Ad marker 20 bp, P AB positive

51165 naaa ua AP UV

U

control, 1, 2, 3 Ao 42

EAl A A
Q‘IJ’JEI M A9 marker 20 bp, P 79 positive

84
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10. fibavisneay 49

=] =W Y A — ..
31/166 uaa noVAPBUILVYRIH I M Ad marker 20 bp, P Ad positive

control, 1,2, 3 ﬁﬁ) 49

11. fihavisnamy 50

= a2 EY A A .
gﬂ‘n67 uany unum@mammgﬂ’m M A9 marker 20 bp, P 79 positive

control, 1,2, 3 ﬁ@ 50
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12. fihevisneray 51

517 68uaas nouAB M H1 2 M Ao marker 20 bp, P Al positive

control, 1,2, 3 ﬂ@ 51

9. gihevimneay 54,56

317 69uans nauAB eV 138 M Ao marker 20 bp, P Ad positive

control, 1,2, 3 ﬂﬂ 54 1as 4,5, 6 ﬂﬂ 56



13. fihevisnaay 57

¥

= a g Y A B . = e
31]7]70 Ll amumamammgﬂw M A0 marker 20 bp, P A9 positive

control, 1,2, 3 A 57

14. Jihavisneay 59

51UN71 naas novAdwevesdilre M Ao marker 20 bp, P D positive

control, 1,2, 3 Fdlﬂ 59

87



15. Jihevimneay 61

51172 naas nav@dwoveilas M Ao marker 20 bp, P AB positive

control, 1,2, 3 A0 61 1Az 4 AD negative control (No template)

88
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3. NaNMINAadA In situ hybridization

aouil 1 uaaInanIsdon ISH ¥a4 f1leiiifia light chain restriction

v Y a o A = o 1 an .
WTJ’JﬂHQj‘]J’JﬂTIgﬂﬂﬂ!ﬁ@ﬂ&ﬂﬂﬂﬂﬁ’lﬂ‘}’mﬂ 43 318 AFIDNVINIG In situ
hybridization @1H130ATIINUNAVIN monoclonality lanaviag 28 5161y 43 Aanilu
Y A\ a . . o ]
$osay 65.1 wuIniuwiia kappa light chain Naviua 17 51814 28 518 Aaludesaz
60.7 uaztuviin lambda light chain 1aviya 11 518 Aailuiesay 39.3
e pansgonily monoclonal ¥iia Kap[}a restriction Tﬂm“uammmmmamm

Kappa: lambda > 10 Taaluaud UﬂﬁWU’J“IWﬂ’NEII?Nmi!ﬂﬂ Kappa restriction GN!!VI

13259900 J

1. gihevnmay3 |
’/,a :

L A ; ;j,{;

[ l
3ﬂﬁ73 Haag ﬂ]i!ﬂ !ﬂﬂﬂﬁﬁ’lﬂjﬂﬂu ISH ‘llf’NN‘lJ’JUﬂN]El!i’I‘U 3 ‘V‘I‘]J’J]N
s =5 SFONTEN

31@31@%@@ Kappa (°15‘I£I) lambda (V731) nmgm 25.13 (201:8)

2. wﬂwﬁmt@ﬁl 5

3174 naas manlSaunaunanisdon ISH vesdihevanaay 5 wuni

#3182 U9 Kappa (418): lambda (¥21) 111U 13.25 (107:6)
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3. dihevinaay 6

-

G
U

sUn76uans manfSaumnauwanisden ISH vesiherianaay 21 wunil

9A318I1V9 Kappa (418): lambda (Y1) 1NU 245 (245:1)
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5. dihavanaay 29

[

AIAINYDY Kappa (Glsﬁil): lambda (V731) Y 111.67 (335:3)

9 WA SRR ARL i

=]
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7. Jihevingay 33

D

51179 waas manlSeuiaunanmsdon ISH vesihevanaay 33 wunil

9M 3183V Kappa (918): lambda (¥21) (AU 19.95 (399:20)

8. ihevingay 36

31780 nama manlsaumavnanisdon ISH vesgilemanaay 36 wuni

0N318IU VD4 Kappa (4181): lambda (¥27) 11U 35.3 (318:9)
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9. Hihavinaay 38

suiis1 waas msnlSaumaunanisdon ISH ve i evanaay 38 Wyl

U

9N 310UV Kappa (418): lambda (¥21) tMU 0O (49:0)

10. gilevisnaay 41 7y 4

3182 naas matlSaungunanisdon ISH vosgienangay 41 wuni

9M318IU VD4 Kappa (418): lambda (¥21) 191HU 112 (112:1)
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11. fihenanaay 44

.
G

51784 uaas msnlSeumounanmsdon ISH vesrihevangay 46 wuni

@IW%@%Q@MW&Q i te k)
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13. gihemaneay 47

-
sUNssuaas manlSewnauwanisden ISH vesiharianaay 47 wunil
on

518UV Kappa (ci’f'm)f lambda (¥21) 1IN 275.5 (551:2)

\ &
v,
44
! 73k 4
: 4
Y % 7
14. gihemanatay 49 Sl

311186 ans manfSaunavwamsden ISH vesjiharinaay 49 wunii

873181 V04 Kappa (918): lambda (¥21) /U 110 (110:1)
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15. fihevaneay 55

ﬂﬁssnmm msrfSeuieunanisdon ISH ﬂl@ﬂﬂﬂ?ﬂﬁ&ﬂﬂ!ﬁ‘“ 57

NUNHONT T IUVDY Kappa (°]ﬂ£l): lambda (Y231) N 47.6 (333:7)
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17. gihevaneay 62

ljﬁ89 !!ﬁﬂ\i ﬂ]i!ﬂ%ﬂﬂ!ﬂﬂ\i]ﬂﬁﬂ]iﬂﬂu ISH ‘llENN‘IJ'JEJ?‘iN]E]!@I‘U 62

wmmommamoa Kappa (°lf’|£l) lambda (¥21) 1D 181 (181:1)

.r' - -

),
4

—
’/H 4'

® wnmiﬂomﬂu monoclonal ‘lmﬂ Lan{bda restriction Tﬂﬂmuommmmmou

L
1iluKappa: lambda < 0. ziﬂﬂ“lm]mm*wmmmmmmsmﬂ Kappa

7 .
restriction msm 0.01 89 0.12 G

N -

1. dihavngay 16

31190 naas msnfSauiauwamsdon ISH vesihevinaay 16wyl

9M318IU V09 Kappa (418): lambda (¥21) 91V 0.01 (1:97)
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Aihevianeay 22

sUftot ans msnfpuifiaunansdon 1sH vosfjiheviangay 22 wun

o

ﬁﬂﬂﬂif})ﬁléﬁ Kappa (‘ﬁ]ﬂl): lambda (U131) Y 0.07 (19:207)
F 4 i

sifio2 uaas msilSeumaunanisden ISH vasgihevinaay 34 wun

v

103181 V09 Kappa (418): lambda (V31) (1NU 0.02 (4:264)
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4. fihevinaay 40

5. Jihavinaay 43

31194 naas manfSewnauwamsden ISH vesiherianaay 43 wunil
v

8518 3UU89 Kappa (418): lambda (¥21) 11 0.02 (14:641)
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6. Hihavinaav 50

2 /'l

3UN95 iaas ,nmjl'%ﬂmﬁémwamiﬁ'au ISH vasfji)aavisnatay 50 Wyl

9M 3193109 Kappa (q’s'm% lambda (¥21) 1111 0.03 (1:33)

31796 naas msilsaumavnanisdon ISH vo il emaneay 51 wuni

8318 23UU89 Kappa (1418): lambda (V1) 104 0.01 (2:193)
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8. Aihavanaay 53

311198 naas msnlSauiauwamsdon ISH vesiheviinaay 54

WUNTONT 1T INVBS Kappa (418)): lambda (V1) 19119 0.09 (18:192)
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10. fihevanenay 60

|
31799 uaﬂﬁmsnﬂ%wmﬂ\}mnmiﬂw ISH vasfilavianaay 60

WUJ13J®VI§_]€T)M%®Q Kappa (f]ﬂtl): lambda (V31) A 0.02 (1:55)

ﬂﬁlﬂﬂ!!ﬁﬂ@ msnfSeuievnaniséon ISH ‘llENN‘IJ’JEl‘HN]EI!’S]‘U 61

NUNNOATIEINVDL Kappa (1¢): Tambda (¥31) 1111 0.12 (25:210)

43 waagUnmsmaasanavug 43 918 ldwamsnaaesdan i 8

M15199 8 vaaImSyunsUNanISNAADINITAIIVY monoclonality YBING 3 35
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Number | WANIT NANITINAAD NN WNANITNAABNISH | Wan1g AG1NE AG1NE
2GRN Gluﬂﬁfal}ﬂh naaeslu VBN 2GRN 126N Nnaao
lums | THCYv04 msdou Kappa:Lambda PCR¥®Y | PCR¥0I | lums
) )
gou Kappa:Lambda | IHCY®Y beta human | Kappaand | 89U
H&E IgGuag globin Lambda THCw®3

IgM gene CD43

3 MALT 165 (165:1) IgM 25.13 (201:8) Positive Monoclonal CD43-
lymphoma

5 MALT 18 (107:6) IeM 13.25 (265:20) Positive Monoclonal CD43-
lymphoma

6 MALT 4.75 (19:4) 1gG 405 (405:1) Positive Polyclonal CD43-
lymphoma

9 MALT 1.89 (227:120) NA 3.49 (377:108) Positive Monoclonal CD43-
lymphoma

16 MALT 0.08 (6:70) IgM 0.06 (1:97) Positive Monoclonal CD43-
lymphoma

17 MALT 2.76 (105:38) NA 2.06 (62:30) Positive Monoclonal CD43-
lymphoma

21 MALT 37.3(112:3) IgG 245(245:1) Positive Polyclonal CD43-
lymphoma

22 MALT 0.005(1:190) IgG 0.024(3:219) Positive Polyclonal CD43-
lymphoma

23 MALT 1.15(31:27) NA 3.33(40:12) Positive Polyclonal CD43-
lymphoma

27 MALT 0.8(4:5) NA 2(12:6) Positive Polyclonal CD43-
lymphoma

29 MALT 16.7(50:3) IeM 38.5(77:2) Positive Monoclonal CD43-
lymphoma

31 MALT 57.5(230:4) IgM 111.67(335:3) Positive Polyclonal CD43-

lymphoma
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Number | WAN137 WHaNINADBN NaN1g NANITINAQBNISH | WaN13 WaANg WaNg
2GRN Tumséou naaoalu U 2l 21N 2GRN
lums | THCYv04 msdou Kappa:Lambda PCR¥®Y | PCR¥0I | lums
fow Kappa:Lambda | IHCY®Y beta human | Kappa and fow
H&E IgGuag globin Lambda THCw®3

IgM gene CD43

32 MALT 2.31(104:45) NA 5.12(200:39) Positive Monoclonal CD43-
lymphoma

33 MALT 0.34(20:59) IeG 19.95(399:20) Positive Polyclonal CD43-
lymphoma

34 MALT 0.01(1:153) IgM 0.02(4:264) Positive Polyclonal CD43-
lymphoma

35 MALT 5.5(11:2) NA 3.14(22:7) Positive Monoclonal CD43-
lymphoma

36 MALT 28.6(286:10) 1gG 35.33(318:9) Positive Polyclonal CD43-
lymphoma

37 MALT 1.2(29:24) NA 1.6(60:36) Positive Monoclonal CD43-
lymphoma

38 MALT 60(60:1) IgM 49(49:1) Positive Biclonal CD43-
lymphoma

39 MALT 2.57(18:7) NA 5.34(43:8) Positive Monoclonal CD43-
lymphoma

40 MALT 0.25(12:48) IgM 0.01(1:121) Positive Polyclonal CD43-
lymphoma

41 MALT 103(206:2) IgG 112(112:1) Positive Polyclonal CD43-
lymphoma

42 MALT 3.5(7:2) NA 2.78(25:9) Positive Monoclonal CD43-
lymphoma

43 MALT 0.03(7:275) 1gG 0.02(14:641) Positive Polyclonal CD43-

lymphoma




105

Number | WANIT NAaN1INANDY AlGIANE] WNANITNAABNISH | Wan1g WNAaNI3 NAaNI3
NAaDY Gluﬂﬁfsl}ﬂh naaeslu VDN NAavY NAaY 11126GRN
lums | THCYv04 msdou Kappa:Lambda PCR¥®Y | PCR¥0I | lums
P P
gou Kappa:Lambda | IHCY®Y beta human | Kappaand | 89U
H&E IgGuag globin Lambda THCw®3

IgM gene CD43

44 MALT 38.33(115:3) IgM 343(343:1) Positive Polyclonal CD43-
lymphoma

45 MALT 0.97(34:35) NA 2.28(41:18) Positive Polyclonal CD43+
lymphoma

46 MALT 7.5(15:2) IgM 14(14:1) Positive Monoclonal CD43-
lymphoma

47 MALT 18.2(182:10) IgM 350(350:1) Positive Polyclonal CD43-
lymphoma

48 MALT 1.92(23:12) NA 3.71(26:7) Positive Polyclonal CD43-
lymphoma

49 MALT 6.5(13:2) IgG 110(110:1) Positive Monoclonal CD43-
lymphoma

50 MALT 0.03(1:33) IgG 0.03(1:33) Positive Monoclonal CD43-
lymphoma

51 MALT 0.04(6:134) IgM 0.01(2:193) Positive Monoclonal CD43-

lymphoma
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Number | WAN137 WaN1TNANDY Wan1y NANITINAQBNISH | WaN13 WaNIT WaNIT
nAavy Tumséou naaoalu VDI naaoy naaoy naaoy
lums | THCYv04 msdou Kappa:Lambda PCR¥®Y | PCR¥0I | lums
fow Kappa:Lambda | IHCY®Y beta human | Kappa and fow
H&E IgGuag globin Lambda THCw®3

IgM gene CD43

52 MALT 1.5(15:10) NA 2(12:6) Positive Polyclonal CD43-
lymphoma

53 MALT 0.01(1:180) IgM 0.03(5:135) Positive Polyclonal CD43-
lymphoma

54 MALT 0.025(12:126) IeG 0.09(18:192) Positive Monoclonal CD43-
lymphoma

55 MALT 61.25(245:4) 1gG 247(247:1) Positive Polyclonal CD43-
lymphoma

56 MALT 1(13:13) NA 1.54(67:44) Positive Polyclonal CD43-
lymphoma

57 MALT 14.69(235:16) 1gG 47.57(333:7) Positive Monoclonal CD43-
lymphoma

58 MALT 4.5(63:14) NA 1.23(16:13) Positive Monoclonal CD43-
lymphoma

59 MALT 0.8(72:90) NA 0.83(99:119) Positive Monoclonal CD43-
lymphoma

60 MALT 0.03(3:103) IgM 0.02(1:55) Positive Polyclonal CD43-
lymphoma

61 MALT 0.02(6:280) IgM 0.12(25:210) Positive Monoclonal CD43-
lymphoma

62 MALT 46(46:1) IgG 181(181:1) Positive Polyclonal CD43-

lymphoma
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4.4 agﬂwamamamwamnm‘mnwmamn monoclonality ﬁlﬂmﬂﬂﬁﬂ IHC, ISH ttag PCR Y03

MU0 IEZNAA MALT lymphoma

1. HaMIAIIDWUHNALIN monoclonality Y94 MALT lymphoma NDAVUS1IRY Orbit

1529115 MALT lymphoma fins2anuludwnuaiily orbit finariua 17 518 Tag THC

AINIAIIINVUNAUIN monoclonality

16 6 11 17 579 AuiluSenas 35.3 uantily kappa

restriction 3 918 i8¢ lambda restriction 3 318, ISH @14130A3319NUHNAVIN monoclonality la's

T 17 510 Aailudesas 47 uamilu kappa restriction 6 518 1z lambda restriction 2 518 Ha

PCR eN3159AI9NUHNAVIN monoclonality 10 814 17 518 Aandluewas 47

M13197 9 HAAINANIINAABINIIATIDH monoclonality 134 orbit MALT lymphoma Q281Naia

IHC, ISH ttay PCR

Number | WaN17 WaN1TNANDY NONIT NANITINAQBY | WaNIT WaNIT NaNIT
QRN Glum‘a‘&’f@u wﬂaaﬂu ISH U943 NAADIPCR NAadIPCR RGN
lums | IHCY®4 M38ow IHC | Kappa:Lambd | Y04 beta YodKappa | lums
dou Kappa:Lambda | U934 1gGlias | a human and Lambda fou
H&E IgM globin gene [HCv®4

CD43

9 MALT 1.89 (227:120) NA 3.49 (377:108) Positive Monoclonal CD43-
lymphoma

27 MALT 0.8(4:5) NA 2(12:6) Positive Polyclonal CD43-
lymphoma

29 MALT 16.7(50:3) IgM 38.5(77:2) Positive Monoclonal CD43-
lymphoma

32 MALT 2.31(104:45) NA 5.12(200:39) Positive Monoclonal CD43-
lymphoma

33 MALT 0.34(20:59) 1gG 19.95(399:20) Positive Polyclonal CD43-
lymphoma

34 MALT 0.01(1:153) IgM 0.02(4:264) Positive Polyclonal CD43-
lymphoma

35 MALT 5.5(11:2) NA 3.14(22:7) Positive Monoclonal CD43-
lymphoma
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Number | WAN137 WHaNINADBN Wan13 AANITNADDY | WANIT WaANT NaN1g
2GRN Tumséou naaoalu ISH ¥93 NAaoIPCR | NABIPCR IGIGRN
lums | THCYv04 Mséey IHC | Kappa:Lambd | Y04 beta Vo4 Kappa | 1ums
fow Kappa:Lambda | U904 IgGuay | a human and Lambda fou
H&E IgM globin gene [HCv®3

CD43

37 MALT 1.2(29:24) NA 1.6(60:36) Positive Monoclonal CD43-
lymphoma

41 MALT 103(206:2) 1gG 112(112:1) Positive Polyclonal CD43-
lymphoma

42 MALT 3.5(7:2) NA 2.78(25:9) Positive Monoclonal CD43-
lymphoma

44 MALT 38.33(115:3) IeM 343(343:1) Positive Polyclonal CD43-
lymphoma

45 MALT 0.97(34:35) NA 2.28(41:18) Positive Polyclonal CD43+
lymphoma

46 MALT 7.5(15:2) gM 14(14:1) Positive Monoclonal CD43-
lymphoma

48 MALT 1.92(23:12) NA 3.71(26:7) Positive Polyclonal CD43-
lymphoma

51 MALT 0.04(6:134) IgM 0.01(2:193) Positive Monoclonal CD43-
lymphoma

52 MALT 1.5(15:10) NA 2(12:6) Positive Polyclonal CD43-
lymphoma

53 MALT 0.01(1:180) IgM 0.03(5:135) Positive Polyclonal CD43-

lymphoma




2.

NAN5ASIVNUANAVIN monoclonality Y99 MALT lymphoma Hpau3 1

Gastrointestinal tact

152%1n5 MALT lymphoma fias2anuludmnsanilu Gastrointestinal tact i

[
U
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NN

13 s1euanti)y Stomach 10 518 Hag Small intestine 3 518 1% Small intestine IHC ad159A33

WUNAVIN monoclonality 16 2 11 3 518 Aaifluseeas 66.7 uamily lambda restriction 13 2 518,

ISH 131399339 NUNAVIN monoclonality 10 3 T 3 518 Aauiudesaz100 uamilu kappa

restriction 1

918 ey lambda

restriction 2 918 ttag PCR ﬂﬁt‘l’]&lTﬁﬂﬂ’i’J%WUNﬁﬂ’Jﬂ

monoclonality 12 144 Small intestine @214 MALT lymphoma faN Stomach THC a13159A529

WUNAVIN monoclonality 19 5 11 10 518 Aadlusesazs0 uamily kappa restriction 3 518 uay

lambda restriction 2 518, ISH a13158A359WUNAVIN monoclonality 19 6 14 10 518 Anuilu3ee

az 60 uamily kappa restriction 3 918 t#a¥ lambda restriction 3 518 ttas PCR a3N159A39NY

WauIN monoclonality 19 6 14 10 518 AatluSesaz 60

msnﬁ 10 4FANINANIINAADINITATIVYI1 monoclonality Gh! stomach MALT lvmphoma ﬁ’mmﬂﬁﬂ

IHC, ISH ttay PCR

Number | AN AANITNADDN | HANITNAGB NANIINADBDY | WANII WaN13 WanN13
naaod | lumsdou lumsdou ISH 494 nAael nAaed | naaedluy
Tums [HCu®3 [HCv83 IgG Kappa:Lambd | PCR U84 PCRv99 | m3diow
oy Kappa:Lambd | uag IgM a beta Kappa THCw®3
H&E a human and CD43
globin Lambda
gene
17 MALT 2.76 (105:38) NA 2.06 (62:30) Positive Monoclonal | CD43-
lymphoma
23 MALT 1.15(31:27) NA 3.33(40:12) Positive Polyclonal CD43-
lymphoma
31 MALT 57.5(230:4) IgM 111.67(335:3) Positive Polyclonal CD43-
lymphoma
39 MALT 2.57(18:7) NA 5.34(43:8) Positive Monoclonal | CD43-
lymphoma
40 MALT 0.25(12:48) IgM 0.01(1:121) Positive Polyclonal CD43-

lymphoma
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Number | WANIT NONITNAADY | NANITINAADY WNONIINAADY | WaNIT WNaNIT WanNI3

naaey | lumsdou lumséion HC | 1sH V04 | NAA0Y GEN naanglu
Tums THCUDY V9  IgGiay | KappaLambda | pcR  v®d | PCR V04 | MIdou
é’f@y Kappa:Lambda IgM beta human | Kappa and | HCY®Y
H&E globin gene Lambda CD43

47 MALT 18.2(182:10) IgM 350(350:1) Positive Polyclonal CD43-
lymphoma

54 MALT 0.025(12:126) IgG 0.09(18:192) Positive Monoclonal | CD43-
lymphoma

57 MALT 14.69(235:16) IeG 47.57(333:7) Positive Monoclonal | CD43-
lymphoma

59 MALT 0.8(72:90) NA 0.83(99:119) Positive Monoclonal | CD43-
lymphoma

61 MALT 0.02(6:280) IgM 0.12(25:210) Positive Monoclonal | CD43-

lymphoma




mi“lﬂﬁ 11 4aeNEaN1INAaadIN137A33911 monoclonality 114 small intestine MALT

lymphoma Q8nAYA THC, ISH taz PCR
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Number WNaN1I WNanN13 WaN1INeaold | Bani3 WAANIINADBDY | WANI1T | WANIT WanN13
Nnaasvy GG RN Gluﬂ?ﬁé’ljﬂll “I/lﬂﬁﬁ]\ﬂu ISH Y94 Nneav QRN Nnaaol
Tums | Tums | IHCves M3t Kappa:Lambd | 4PCR | PCR Tums
fou dou Kappa:Lambd | THCV®4IgG | a vy | U9 dou
H&E marker: | a uag igM beta Kappa [HCv®4
IHC human | and CD43
globin | Lambda
gene
6 MALT CD20+ 475 (19:4) 1gG 405 (405:1) Positive | Polyclonal | CD43-
lymphoma | CD3-
CyclinD1-
CD10-
22 MALT CD20+ 0.005(1:190) 1gG 0.024(3:219) Positive | Polyclonal | CD43-
lymphoma | CD3-
CyclinD1-
60 MALT CD20+ 0.03(3:103) IgM 0.02(1:55) Positive | Polyclonal | CD43-
lymphoma | CD3-
CyclinD1-

2. WAN3ATIVNUHALIN monoclonality Y99 MALT lymphoma Tifiau3ias oy q

uanmﬁamn Gastrointestinal tact {ias Orbit

U529103 MALT lymphoma Nasanuludmmvaidy uSnaeu linaviua 13

518 1A THC @13159A5I9NUANAVIN monoclonality 10 10 134 13 518 AatTluSesas 76.9

nemily kappa restriction 7 318 1tas lambda restriction 3 978, ISH a14130A39NY

WaLIn monoclonality 19 11 1% 13 518 Amtiludesas 84.6 uemilu kappa restriction 8

318 uag lambda restriction 3 318 1tag PCR @d139A59NUNALIN monoclonality a7

14 13 518 AuiluSouay 53.8
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M3199 12 UAAINANIINAABINITIAITIDYI1 monoclonality 1“ STETI 31! 9 uanmﬁamn

Gastrointestinal tact i1a¥ Orbit ﬁl’mmﬂ‘ﬁﬂ IHC, ISH uay PCR

Number WaNT WANIINAQBY | WaNIT AANITNAADY WNaN1g NaN1g NaN1g
RN TL!ﬂ'lﬁEsl}ﬂll ‘ﬂﬂﬁﬂ\ﬂu ISH U943 IRGBRN VG RN QRN
lums | IHCv®4 M3dou IHC | Kappa:Lambda | PCR¥04 | PCRU®Y | lums
oy Kappa:Lambd | v®4 IgGllag beta human | Kappa and dou
H&E a IgM globin Lambda [HCv®4

gene CD43

50 MALT 0.03(1:33) IeG 0.03(1:33) Positive Monoclonal CD43-
lymphoma

58 MALT 4.5(63:14) NA 1.23(16:13) Positive Monoclonal CD43-
lymphoma

36 MALT 28.6(286:10) 1eG 35.33(318:9) Positive Polyclonal CDA43-
lymphoma

49 MALT 6.5(13:2) IgG 110(110:1) Positive Monoclonal CD43-
lymphoma

16 MALT 0.08 (6:70) IgM 0.06 (1:97) Positive Monoclonal CD43-
lymphoma

21 MALT 37.3(112:3) 1eG 245(245:1) Positive Polyclonal CD43-
lymphoma

55 MALT 61.25(245:4) IgG 247(247:1) Positive Polyclonal CD43-
lymphoma

38 MALT 60(60:1) IgM 49(49:1) Positive Biclonal CD43-
lymphoma

56 MALT 1(13:13) NA 1.54(67:44) Positive Polyclonal CD43-
lymphoma

5 MALT 18 (107:6) IgM 13.25 (265:20) Positive Monoclonal CD43-

lymphoma
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PathoNo Wan13 WNan1INaaed | Nani1y Nan1INaaol WNan13 WNan13 Wan3
Nnao 11!?!155911 ﬂﬂﬁﬂ\ﬂ“lr!fni ISH VU3 Naao Naao Naaoy
lums | mcweq dou 1HCYD9 | Kappa:rLambda | pcRY®Y | PCRUDY | ums
é’]’gu Kappa:Lambda | jgGuag igMm beta human | Kappa and é’j’gu
H&E globin gene Lambda IHCUD9

CD43

62 MALT 46(46:1) IgG 181(181:1) Positive Polyclonal CD43-
lymphoma

3 MALT 165 (165:1) IgM 25.13(201:8) Positive Monoclonal CD43-
lymphoma

43 MALT 0.03(7:275) 1gG 0.02(14:641) Positive Polyclonal CD43-

lymphoma
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a3iwansIde anliena naz Tarauenus

5.1. agUwamsideuazenilsemna

U d'u A Y =S Vo . A

nauisznsnaaenandneaglddnyazing histomorphology ABZAIID
NUANHULVDI Maginal zone cell Hameny centrocyte 4az913NU monocytoid cell 19
wennnHanuseslsafidAAeanYaLY0d  lymphoepithelial lesion (LEL) uazdi
immunophenotype Al CD20+, CD3-, CyclinD1- #as 9533 CD 10 — mnglusien
asdeduily follicular lymphoma [1,2] faaennguilszsinsithringld 43 s1edelasy

aa W v \ | [ d‘ o |
myItadendInily MALT lymphoma uemilyy MALT lymphoma Héuvius
Gastrointestinal tact 13 1gnenudsivaniily Stomach 10 518 az Small intestine 3

o | . d‘ o | d‘ = \l I
518, AWHUS orbit 17 518 1182 MALT lymphoma N@ w0y 4 9n 13 518 Taeuiiaily

skin 2 318, lung 2 318, upper aerodigestive mucosa 3 318, salivary gland (submental) 2

518, thyroid 2 51811a breast 90 2 518

dszmnathnnagnilineaeudie 3

ad

e IHC, ISH 11az PCR 110

nfSaufeunanan monoclonality Y031 3 35 laNanat THC a13159ATIVNUNALIIN

monoclonality 14 23 1w 43 518 Amdlusesaz 53.5 namily kappa restriction 13 318 fn

1iludesaz56.5 uaz lambda restriction 10 s1wAMIusaeaz 43.5, ISH a13158A59NY

WauIn monoclonality 10 28 131 43518 Amilusesas 65.1 usndlu kappa restriction 17

518 aauilusosaz 60.7 uaz lambda restriction 11 18l uSogaz 39.3 uaz PCR

AN IVNUNALIN monoclonality 101 21 14 43518 Ailudosaz 48.8 lawaagilas

M319N 13

M1514971 13 uarad waayilmsnsIINUNAUIN monoclonality YOIAAZIT]YM MALT

lymphoma 12313
3’%mamnmwamn %I?JEIC‘IZNQTJ’Jﬂ %ﬂﬂi‘l%iﬂi!ﬁﬂ %’ﬂﬂi‘lziﬂi!ﬁﬂ
monoclonality | monoclonality kappa restriction lambda restriction
IHC 53.5 56.5 43.5
ISH 65.1 60.7 39.3
PCR 48.8 - -
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21A15199 13 WUN38aTMSINA Kappa restriction: lambda restriction Ay

1.5:1 (56.5:43.5, 60.7:39.3) N31UNM5ATIVNWENAHA THC 1oz ISH A%‘Ju"lﬂﬂmﬂqyﬁﬁ

I S

a_ A A . .8 =< a vy
azinAaziimstaen Kappa: Lambda light chain 11 2:159e5elaqeTemaiiozil
rearrangement U84 Ig kappa light chain gene fou Fadaariaal rearrangement
Ud4 Ig lambda light chain gene[1]

luran1snAae AT IWNLAAYIN monoclonality AeNAiA THC 2xWUBITU
M3na kappa restriction fauA 14.7-181 1182 lambda restriction 9zWu14%23 0.0005-
0.08 1A HANINAABINATIVNVNALIN monoclonality AeMALin ISH 9z WUFITUMS
INA kappa restriction (131 13.25 99 00 1Az lambda restriction aWulUB 197316 0.01
9 0.12 wazlunguiszrnaihuanaiins 1913wy monoclonality dennaiia THC 3 20

v = = ' .o
518920811134 0.25 84 7.5 1oy ISH 117530 IIWLNAUIN monoclonality 3 15 518 92

nuNdMegluye 1.23-5.34

[
v A a

&’ o a v = A o d' . .

wenmnHlumsihmsIteasstaziimsaudupnalusieiba  light  chain
restriction ¥aunAdA THC ﬁ'wm‘smm@msa%'n heavy chain Y94 immunoglobulin
iWoVUenI monoclonality NNT29%Y1aIY light chain Y93 immunoglobulin 73y
1% monoclonality 131¥012%  polyclonality lawamsnaaespmily 1gM 3esay
60.8(14/23) waz IgG Sesay 39.1(9/23) Ninsv@eune THCINTWNHA light chain
restriction UAD15INTIBNNA light chain restriction MNNAHA ISH wudniusiia igM
16 seamiludesas 57.2(16/28) uaz IeG 12 Seamiluieaas 42.9 (12/28)3319na17 18
NluswiiDa light chain restriction HHINITATIINUIUEINVOY heavy chain VB9
. . S| a A=
immunoglobulin uriia IgM annnItanae

1525105 MALT lymphoma fins3anuludmyivisiiiy Orbit inariua 17 51e

. v a o« Y

Tag THC a11150ATIINUNAVIN monoclonality 18 6 11 17 518 AaduSosaz 35.3 uan
il kappa restriction 3 318 1@y lambda restriction 3 318, ISH @4139039NUNAVIN
monoclonality 18 8 T 17 518 Aaiiluiesay 47 uamily kappa restriction 6 518 az
lambda restriction 2 518 4az PCR a13159A39NWUNALIN monoclonality 10 8 Tu 17
518 Amiluiesas 47

1529105 MALT lymphoma fiasaanuludmnuaiily Stomach IHC aanse

ATIVWVHAVIN monoclonality 16 511 10 518 Acmiludesazso uemily kappa restriction
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3 518 uaz lambda restriction 2 518, ISH a13159A339WUHNAVIN monoclonality 14 6 11
10 7¢ Amiludesaz 60 uamily kappa restriction 3 518 1az lambda restriction 3 518
. k4 a S| k4 4
uaz PCR a13159A329WLHAVIN monoclonality 1 6 11 10 31e Amiludesas 60 nazla
= = P y &y au A g . v
imsanulaneuniitings 2 nudseiilunisasianiwauIn monoclonality Tungu
Uszrinsithvaneily MALT lymphoma #iuS1as stomach o
1) AWMZUDI Sanya Sukpanichnant 1ANISANYINITATIVNING monoclonality A28l
ma¥in Simple PCR 1S8ufieuny siminested PCR WU 1H150ATIIND
WawIn monoclonality 19 4 Tu 7 s1efmiluiesas 57 Arenatia simple PCR 1310
= = o au A = = .
wisueunuluauddeises madSauneunisns1911 monoclonality Vo9
W15 9NN UHAD 1WA Extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT lymphoma) 1ae3s immunohistochemistry,
polymerase chain reaction #a¢ in situ hybridization USae stomach ASIAND
NAaUIN monoclonality Ia3esaz sonunluanuIdaves Sanya Sukpanichnant
HaTAME ANNITOATIVNUNALIIN monoclonality AIENAHA simple PCR 1Aiioe
vy & ° A A o v = A
A1308a2 3 91HBINIINDHIUYSLHINTNANAIIUIUM N UIAINE UMD

= a g N \ = A =
094N131NA somatic  hypermutation Gl‘l-!‘]J§$M1ﬂ§ﬂqul‘ﬂ1ﬁu1ﬂﬂgmm}mﬂﬁﬂ‘hﬂ

(4
=

a t; \ U = o 4 d‘ a S Y
NAVYHANNDH ‘ﬂﬂ‘ﬂﬂﬁwﬁﬂ1§‘i’lﬂﬁi’)\1ﬂ!ﬂﬂﬂl HIVYATVOINIIATIDNUNAUIN
), 7 | U i Ty (Y} |} AN U o W
monoclonality nlﬂﬂNﬂ‘l«!!lﬂﬁllﬂlﬂNﬂHBfJNNHﬂﬁ1ﬂiy[22]
2)  (JunuITeves  Hiroshi Inagaki 48z  AMSTINMTIVUNOATIVVINALIN
monoclonality 1% GI low grade lymphoma @8 335 [23]"l€1’wamsaﬂ%'ﬂmﬁﬂu€fe

M519N 14

M99 14 vaasam 1S aunguNalIn monoclonality Y94 Hiroshi Inagaki UaznMe

=) = U a 4‘ = = . < \
(A)!ﬂiﬂ“ﬂﬁ’lﬂ‘ﬂﬂ‘lﬂuﬂ‘u’)ﬂﬂ!iﬂﬂ MalseungunMsnsIaT monoclonality YBINTIIINBN

ﬁ]mﬁﬂ&‘ljﬁﬂ Extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid

tissue (MALT lymphoma) Iﬂﬁleﬁi immunohistochemistry, polymerase chain reaction {a% in

situ hybridization(B)

IEnaaeu A (n=10) B (n=10)
IHC 4/10 30818z 40 5/10 S81az 50
ISH 5/10 o8z 50 6/10 308182 60
PCR 7/10 Sem@z 70 6/10 3082 60
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A A9 143V Hiroshi Inagaki 1O AN
A X% d' =l = . < J
B Ao (11981509 Ms1fSa g un15A539%1 monoclonality Yoauzi5 3p10u
W 11a99vHA Extranodal marginal zone B-cell lymphoma of mucosa-associated
lymphoid tissue (MALT lymphoma) 1ne3s immunohistochemistry, polymerase chain
reaction (a2 in situ hybridization
v =) = d' a .&’ = ' v A Ay A . .
wunwamsSeuisuihadulinnuuanmanunelunuddemAnves  Hiroshi
. v Aa | A a . v
Inagaki tas AasHUIUNAUA PCR iihunaiafiasanumauIn monoclonality Tdann
4' A Yy Y a v d' = = .
Niganansivlansdonaz 70 ualun3dens09 MsnSeuiiaun15nsI9t1 monoclonality
Gllmw.:!%‘ﬁﬂ’ﬂuﬁuﬁa@ﬁ%ﬁﬂ Extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT lymphoma) 1ne3s immunohistochemistry,
polymerase chain reaction 2 in situ hybridization HuUNUN ISH taz PCR 1Hwmaiin
N1n3529NUNAUIN monoclonality lenniiganesesay 60 sxwiuldiunalia 1SH Tu
ifagiiunsI9WLNAYIN monoclonality Ioannadiniddeaniinnudiormilumgraly
d' a d'd U d? a v £ n: yA (%4 k4
sevaunaiianimsiannvwlaglumsdaglufegiuitladinmsiaanlaald Automate
system lumsimsden ISH eunilamnlusesvesnanlylumsdiilas Automate
Y = q‘J q' Y d' a Y v
system azldaauiies 4 Hlauasaziiunnunnllusesves gurgivesmsdenluunas
v =] A %4 Yy a A ; U R o t%4 eie o
UHY SINDINMSTWAY  probe THRszaNEMmINnTuluilogivuaanld  sensitivity
A’ d' 4 R g:v v Y a
g9 [12,14] Tuvaiziin1s19 manual technique HHEIAIHAlAIDA background M5UNIU
Tumsmlanamsnaaedla drunaiin PCR @uansansrnunauiInlageoianaain
ANNANAIYRANATA PCR ABIMNUIVEUDY Hiroshi Inagaki ey sz iy
, 239 19 |/ 21l _ y
seminested PCR %995 H 38NN yield, NINVYHIINITIINUNALIN monoclonality Ialudes
azgan I uaIdetnliy simple PCR
MALT lymphoma #f@lyt #az Small intestine WUHIvNA 3 518 11 Small
. 4 . v a & Y
intestine THC aM338A39NWUNAUIN monoclonality 14 2 1u 3 519 Amiludesaz 66.7
uesntilit lambda restriction N9 2 318, ISH aN39033NUNAVIN monoclonality a3

14 3 518 Aaeilusoaaz100 uamily kappa restriction 1 318 118 lambda restriction 2 318

uaz PCR laia3158n59WUNALIN monoclonality 1@ 114 Small intestine
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v

1529105 MALT lymphoma fnsdanuludumsaidu v3naou finavua 13
. Y a & Y

518 Tag THC @13139ATIDWDHNALIN monoclonality 10 10 11 13 51e Aadludesaz76.9
el kappa restriction 7 318 i8¢ lambda restriction 3 518, ISH ad130A3I9NY
NauUIN monoclonality 18 11 v 13 570 AauTluSesay 84.6 namilu kappa restriction 8
318 #a¥ lambda restriction 3 518 #as PCR a13139A339NUNAUIN monoclonality a6
Tu 13 519 Aeniludesaz 46.2 azUwanmsnsIaNLNALIN monoclonality TuunazeTadz
mamatia THC, ISH tag PCR 73A15191 15

A151991 15 HTAINANIIATIVNVNALIN monoclonality Y94 IHC, ISH #as PCR sumuﬂ'az

23871952911 MALT lymphoma

o3tariiina IHC ISH PCR
MALT lymphoma
Orbit (n=17) 35.3 47 47
Stomach (n=10) 50 60 60
Small intestine (n=3) 66.7 100 -
Other (n=13) 76.9 84.6 46.2

1NMINTHU I UIAEze I8IziNA - MALT lymphoma WUATIDWUNALIN
. YV \ adly) VY1 Y a
monoclonality lagmenAazdtlnmany  Jagmada [HC  e3N5aAIIINUNALIN
) v = o A = ' . . . &
monoclonality ‘lﬂmnﬂqﬂ“lu 2IYITOU #1319 orbit uaz gastrointestinal tact A9MN33Y
vy . v a
wulddesaz 76.9(10/13), ISH @13159A529WLNALIN_ monoclonality 'l@nniigalu
Small intestine “AonsaNUIATe8az 100. (3/3) UazmAian  PCR ADNUNALIN
. v A Ay v
monoclonality lesnpiigaly  Stomach fe3esaz 60  HATINIIATIDNUHALIN
. Y 1w a 1 = % a d' a
monoclonality Tatmnumatia ISH wuRiednuly Orbit AitnAlia ISH 1az PCR @135
. Y 1 v A Y dw o t% U
A39NVNAVIN monoclonality latmnunesesa 47 aipwamsnaaestimlinums

A3IIMINALIN monoclonality IuuAaz@wriUItHa MALT lymphoma wuiinau

v
ad A

UANAINHIMNIHMS1E9nIBTNATIVYINALIN  monoclonality  AISIABNAINANN
d‘ 4 4

HHIZTNNUNANINAABDINUAAINTIVINAU
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lumsilSeufisunanin monoclonality Y99 MALT lymphoma 135190844
WU THC a13N39ATIVNUNAVIN monoclonality 1030802 53.5, ISH a13N50ATIINY
NaUIN monoclonality ifludosaz 65.1 naz PCR aunsonsanumNauIn monoclonality
yy o U . d’ U ana d‘ U
Ja%esay 48.8 1M wWaVIN monoclonality #1AlUnareumMMIaDAEIIAINN
HANFaveaRa 3 3 B Nanuanmanueeiivadnnniela Taaenly Cochran test
=X | anaag) Yo Y a v . =
mazﬂumim@raumatmmﬁlwnmagawmnymz (Categorical data) onSudiaums
naaay 3 35 FawanInaasai lanune 3 35 A IHC, ISH taz PCR lufinnuuanmg
nuetiiiad i p<0.05 masﬂ"lmme 39% Ao IHC, ISH 118z PCR aNa1390339WY
. U U o QU ld‘ . d‘w Y
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10X Tris Boric and Disodium EthyleneDiamine Tetracetic Acid (1X TBE buffer)

Tris-base 108.0 g
Boric acid 55.0¢g
0.5M EDTA (pH8.0) 40.0 ml

£

@nnauaula 1,000 ml. wawanliannu inulaneamgiivies
0.5 M EDTA (pH 8.0)

Disodium ethylenediamine tetraacetate.2H O 93.06 g
2

Sterile water 500.0 ml

azanaluinau ua2l5u pH 1imny 8.0 1aals NaOH
yd‘ t4

@nnnauaunsy 500 ml 1 liatuielaads autoclave 1f 13 Ngamgiivios

Q

Digestion buffer

10 mM NaCl 1.7352 g
10mM Tris-HCl 3.0 ml
25mM EDTA, pHS8 15.0 ml
0.5%SDS 15.0 ml
Sterile water 267.0 ml

8% Polyacrylamide gel

10X TBE 3.0 ml
40% acrylamide gel 3.0 ml
Sterile water 9.0 ml
TEMED 13.0 pl
APS 130.0 pl
10% APS
(NH)S O 1.0g
422 8

Sterile water 10.0 ml



6. Phenol-chloroform-isoamyl alcohol (25:24:1)

Phenol 25 volume
Chloroform 24 volume
Isoamyl alcohol 1 volume
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