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&R
BHBamiptRi@RE T NEFHREY > VDI AE E @3]
FREHHEAKES > BERAN BB L RA BB X o
%, 7% 3% %& & # B (membrane immunoglobulin » 4% mlg) » 3% 4b4m i 2
Loy B(recepton) ¢ ML BRI M > AL BRKEEGTEEAR L
& 0 &K B 48 it R % (somatic mutation) 5k, B X 4¢ (point mutation) & 15
A - RBRBREHE A EHEBHER  wRETKE
5 (follicular lymphoma) ~ ZERBE48 B 4k 2. 4848 B %8 AE 3k & J& (mucosa
associated lymphoid tissue lymphoma - # 4% MALT lymphoma)% » =]
RER CRBEBRYAFERNEL - MMUERBIT » STHEELE®
B 4m s BE J3 &9 1% M K B 3 M & s (B-Chronic Lymphocytic
Leukemia » fi#% B-CLL) » o # L £ AR E G FRTHEAR > BEF
ATCAB@p REFHELE > LE—FHEOLDKRTHE LR TM
EEBRHKECERTELERAR  mE2HMAEARFIHREERE -
% %3] A PCR(polymerase chain reaction) % @ 4t#+{EE& G TR T
RERBEERSE A B iR R EHRE G B E6 0 4HE
BHREABERLTEEAF FR3-FR4 BIRABE K > Ao HEMHKEIR
HhhmkERR  BEETNEEAAEREELE - BT

—~F TH B iR e G ake LR EETREAR




EHB@BRERE  $HHA Y =ZMEEH > &L PCR Fk > KA LK
KEGBE4THE FRIFJJH B8 L #TARNBEARER o #4152
MESRTEERREF B AT CAERY germline A 7L # > IR
X, M R 4 (replacement mutation @ f§ #& R) v 57 B M R ¢ (silent
mutation » f#% St SRS H - £FEH— > CDR-FR B
BEZOI BTRAEREGEHE L - E6H =~ =6) CDR B3 Z 4.0~
FR &% 0.25 &R B~ CDR 2 R/S tb{g & FR & 16 4% » H bR
THRARBRRNESFE D AAfG > 2R CEHEHZEES &
TREAERGRE  ERREFEMER  HRA % JH KE
fr o PRESBLE) R Bl & £ codon 99 ~ 102 ~ 105 Z & ME4F4E % £ - AT
Ao ERA A E&REEST > B-CLL T4 8 W HfE R E subset > 2 2R
B AT &k BeA X 3/ ey B-CLL SR AU8A Ml (2R KRR A3
TAF A ATEFT clone BAR M EBRKEGRERE > 2L In vitro 89 R,

Bk — 5 8 A A AR 3 -
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Abstract

VDJ gene rearrangement occurs during the final stage of B-cell
development and membrane immunoglobulin appears on the mature B
cells as a result. Subsequently, antigen stimulation results somatic
hypermutation in those genes encoding variable region for antigen-
binding. Previous findings have shown that somatic hypermutation in
some lymphomas including those of follicular 1yrﬁph0ma and mucosa
associated lymphoid tissue lymphoma (MALT) are frequently found. In
this thesis study, B-cell chronic lymphocytic leukemia (CLL) has been
used to examine the changes in its heavy chain gene to determine if the
somatic hypermutation occus in this similar lymphocytic disorder. Firstly,
the polymerase chain reaction (PCR) method was taken to amplify the
FR3-FR4 region of the heavy chain gene of each of the cases to verify
their monoclonarity. Among them, six were confirmed as the B-cell
malignancy. In order to further determine the possible hypermutation of
heavy chain genes within these cases, the full length of the heavy chain
genes were PCR amplified in three of these cases. Subsequently, the
DNA sequences of these PCR products were determined and used to
compare with the published germline sequences. A R/S ratio was used to
estimate the presence of hypermutation and significantly high R/S ratio
were found in two of the cases in this study. Indicating possible antigen
stimulation in these cases. However, no obvious mutation was found in
the D gene segments in all cases. Interestingly, mutations were found
only in certain nucleotides in J; gene segment of the heavy chain gené.

These data suggest that B-CLL might origin from at least two different
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subsets. As well as some B-CLL might be derivative from antigen
stimulation, however, direct evidence would be necessary to draw a more
clear picture of the theory. Future study using the heavy chain gene
clones prepared from this study would be able to further characterize the
involvement of antigen-stimulation among these B-cell proliferative

disorders.
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Ag antigen
Ab antibody
bp base pair

B-CLL  B-chronic lymphocytic leukemia
B-NHL B-non-hodgkin"s lymphoma
B-ME [ -mercaptoethanol

CDR complementary determine région
CLL chronic lymphocytic leukemia
DNA deoxyribonucleic acid

EDTA  ethylenediaminetetraacetic acid

FISH fluorescence in situ hybridization |

IFN-v  interferon gamma

IL interleukin

IPTG isopropylthio- 5 -D-galactoside
MALT  mucosa associated lymphoid tissue

OD optical density




PBS

PCR

SDS
Tris
TE

X-gal

phosphate buffered saline
polymerase chain reaction

replacement

substitution

sodium dodecyl sulfate
tris(hydroxymethyl)aminomethane

tris-EDTA buffer

5-bromo-4-chloro-3-indolyl [ -D-galactopyranoside
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2 ~ &% (Introduction):

HILBEMATRABIET A ERXE RN BEDRRBER » FT
Mo BTHESRBRER  £FELCEEY  FRE-FHAEFEY
REAG c AR EBELRSET 5 | mitt %% (Cellular immunity)
BB % 7% (Humoral immunity) » 3 ¥ i 3 36 S5 B AESR T ik
RAERRFZRHBAE REZWENREANBARRILE-FHK

ZHB e E VS Hmiptt £kt 0 835 1 KB (ymphocytes)
$8#1 3% (granulocytes) ~ E *# 4= B, (macrophages) ~ £\ 4Rk (platelets) & -
CAIER B A G Ik 0 2R 8 7 F Bi(bone marrow) o AN EERME £
% 0 & 8 9 A M 4 F (soluble molecules) A 42 A% © B4 - FLEE
(antibodies) ~ lymphokines - cytokines - monokines - chemokines -

complement ~ acute phase reactants % o

TR tRAi&:

ket B-EEA e BE TREN
H (mediators)7F 1t &% R 4 R AEE ) He 2 LU B3R s B R 48 1 -
e EE T cell ~ B cell 718 subset ATz * BAIE AR A £ FH
pluripotent stem cell (Keller. et al. 1985 ; Fulop & Phillips. 1989 ;

Phillips. 1989 ; Smith. e al. 1991) - AR EHREFTBRE T » NETH




7% mx, lymphoid stem cell » i& #b lymphoid stem cell F & — &% F >
# A AT 3R &) lymphoblast 2 4% » Fibtmfn g4 d thymus ZHF A& T
4 j 0 A b 4 BB B 48 & bone marrow 7 5 B tm B o T 4m fi = 4 31 Cellular
immunity &4 %a 58, 4K E 1 HE 7T & 4 & 7K B 84 52 B# (subpopulation) :
— ~ helper T cell (Ty cell) — KE L mpkFeyfELEEE S
FEEFTHASALE  THEES A Tyl R
Ty2 W48 subset > Ty-1 cell X2 2 FEH A BHRE
(Delayed hypersensitivity reaction) ¢ Ty-2 cell & # %
interleukin-4(IL-4) ~ interleukin-5 (IL-5) &5 CD4* T cell » =]
TR EEL - FNEANE AR RETHALEN B
Z Ty-0 cell (Elson LH. et al. 1995) »
= Cytotoxic/Suppgessor Tecell —» #A@ipE L& T tajodn
JB 3% B (receptors) » W B AIE OB FRL B ER
B B9 TE X bm i o
= - Intraepithelial lymphocytes — &€& IFN-y ~IL-5 w#&
wmi i E  TENAHETRELRER IR RERFEH

REB XA -

B mAE R %




B %9 A% % #2 humoral immunity > £ B faffiehta B £ & -
45 % receptors PEEAE E #H LB (Antigen ; Ag) > BB A E —
B 2 1% 0 B %88 B %438 74 (proliferation) ~ 44t (differentiation) » 4
AL EE S A 4= B (antibody forming cell) » 3k & F AP — A2 P35 84 % 4a
fea(plasma cell) e C @ A ERZ BB E Sk EERI  REERE

#R e mpn ik @ receptors £ AB R 494548 0 WA A A B SRR AE L

FAL B fmfa g R E S -

T-Bae )L RME -

SEGHEERREBBRO LRI ANABTETER Tk
B C xEEErimary) RE BT EE R HHERGER -
& ey(secondary) ME B B4 B A BB L& K & E R X 1B KB
ey EILE & #2 (lymphocyte repertoire)# A g4y o AAFEREZARE
ZHMRER BT T @it R A KA (thymus) B 4= fe & 4= F #(bone
marrow) o & BB T &4 | B 4 (lymph node) ~ BEAE (spleen) ~

Jk BB K, B A3k B & (peyer’s patches) ~ B BkAE (tonsils)fo K B H &

g3 (Nossal.G.L.V. 1994 )0 f2gb it Z B8 B2 8RB E

BRE & T BEkiE/b ML BERE -

B a1 fg 69 A2 R B3 A8

PO - —



B #h B tafio 4R B F % FE1F A &) % % fe (pluripotent stem cell) 7
4 & (Smith. er al. 1991 » 1R BB AR %5 vk =T 5 & 7 18 85 #7 ( Antonius
Rolink & Fritz Melchers. 1991) :

—.  RIRHB 9 R 4R 65 B (Antigen-independent) » ¥ 4% 1k
WEREREOEHEE S AANTRHA B MRy
tafn g L Ak -

=. LB 1K #8987 (Antigen-dependent) > # ta B BE & @ o
CF £ERKEE BHeE £ KHIEE P L d positive
selection * K% BB F _BEKERT  KRBEARARY
WE o BT BB WHARTREERA
2% M 4 B (memory cell) 2 5% 4a fa(plasma cell) 5y ik Hu g
(%K% a) -

FREA > B MEHGLBEEE K _FENBE  EEARAARARZIE
AN RIEREERBIRIE - LB % M (diversity) » B &40 &
£ B RERERHM  #HERERE@EMEAL (Ursula Stord ;
1996) :
— ~ & % & A& bone marrow ° pro/preB cell & » V ~ (D) »
J # B % % (recombination) ° 1’5"’3 SEAARR &K RBRA

mE—EMeER i%% EHEORAR ATH#E S




% germline encoded V(D)J sequence #lE# 44 » URE
VD) 2 &eeR T BERD EHTERAMERFo o > FF
SRR SRR -

Z v R B KEE A& B somatic hypermutation &5i& %2 -
£ V~D~J X &% (rearragement) B 9 T8 A K > £ 5K
GHEENELT  ERBE —?— % #% M (antibody diversity)

A, B & somatic hypermutation (Berek, C. 1993 ; Storb,U. 1996) ¥ A
45 B P B %84y somatic hypermutation 28 4 # germinal center » J&
HERRMKT FENERREA>TFLE SBFENSHEERYE
F 2y 33 — B4R 45 4-7% G (Antigen-binding protein) & 4 K /& o 1B
B2 R Y > {24 germinal center &7 selection B f2 > EEIZEH
R F B A0 A (high affinity) - BpiB42 B R e9iEf8 B #hE ke
W 25 R 4 (point mutation) » & R A — 18 H Ao B IEE 5T 0 SPEHR

BB LREFEESE -

B SR IR
C 4L # (Antibody s AD)MI T EH > RamEBETEERANE

4&(heavy chain)Fe 18 52 248 F] & 2 4& (light chain)prsa g - &— B &

b&Fu T 4B ER 61,35 F 9] 4 & (variable region)#v B & & (constant region)




ESAwWEKR R & =8 % &Fo—18 B & &F74a sk (Tonegawa S.
1983) N e 8 F +wH EH ¥ 32(14932)891 & (Capra J.D. &
Tuker PW. 1989) - A A#EEEAH » K& EFH 90 {8 variable
gene(Vy) & BB A H 89484200 25 & 18 families( Cook G.P. & Tomlinson
.M. 1995); 30 {8 funtional diversity gene(D)#v 6 4& joining gene(J)
segment Ff %A% ( Schroeder & Dighiero; 1994)-V (D) J B &
MTREES B D gene ik I gene £ ESRMME A AELE 0 KRR
V gene F 3% DJ gene & %> & 4 — 18 rearrangement DNA( Fotini P. ef al.

1997) -

B A& EmA R (cenome)E&E  HAE—HE LM LR
RJE» B RIAAH R Hey 22 » H B3 one gene-one protein #9#, 8 °
FRAE RRASGLBBHEXERAIER £ T B Lo
BEARELE EALTEAENAEMEIFay 46 25 & 41(gene
rearrangement)i@ £2 > 4 4 4 5 —18 pre-T #o pre-B #k & 3k( Nossal G.J. V.
1994) - yt—fAtafe A A — A KXG AR Bk > B KRR
S 2 & & —18 receptor specificty * ko bk FE AR ELSBEE—HE
M HEHSHAEARE Ml LEARXRBEATAET

& receptor (T 4B f%= T cell receptor ; TCR ~ B 4= fn #% 2 membrane




immunoglobulin ; mlg) - £ F] 48 i — 181 fr B B A Mg praliy B 4 -

B tmfa 34 4 i X % (Somatic mutation )

FRAGHGHEERH LR T BRfEwmlh > MAPUBEE
EREFRGBLNL  AALEES—EHEFLH B REKL 5% F —18
Foaa BN EREETE  CROEHRREL S SHeH
#R(clone)#t &4 EHE B R > BB @%&&ﬂ’ﬁ%%ﬁ/ﬁ & 1£ 4% (Antigen
selection) - {2.% » B EM R RAELRLMK B EFRKEEER -
FH—FH A TEBRLEELE - EXE -RATHERETHEN
RAEBFBREALEIF L B etk R EE R Re—FEL

BRARESLLBRITE B lafeth Bl 4121280 £ 2% =(Liu Y.J.

et al. 1989 ; Mangeney. et al. 1991 ; Shokat K.M. & Goodnow C.C.

1995) « TR R AR REM A% 0 B afn 47 4738 69 Ao b AR 3
(Affinity maturation) ( Jacob J. er al. 1986; Berek C. & Milstein C. 1987 ;
Liu Y.J. et al. 1989) « Aotk s g E#H 4] > RN EARKEETE
& V-D-~J AHFE®» CDRs &941 F » i#£47T gene somatic mutation
PR R — %3 A BB B B IRSUR B #3345 094 & (Shlomchik M.J.
et al. 1987 ; Berek C. 1992 ; Robert M. et al. 1996) €A E &L M@ &

Wi VD JayEm RBEM—EHROEE LT LS Point




mutation z% Somatic mutation > 3% g — b I ey R A EL 6Y e B 0 KR
BRBRECRITOEMEB ootk MR BEF R E—Fay¥a -
46 o £ somatic mutation #9#%# > BRI R E R - (2 RRFERE
Bor CRERZNALE —EIFEE (ot spo)y i E o LR AER
fir7r CDR1 ~CDR2 ~ CDR3 &9 A H b d& o f£iE4fr F k&) somatic
mutation © R T HE & A K E b & € 3% % gene lesion © B4 &%
3% — 4 mutation E& o #1995 FH L EREREL A
(Maizels N. 1995) :
— ~ Templated depentent : ¢t 4% X, & & 7 449 donor templated
32 it — 18 genetic information 4545 o
—~ Templated indepentent : & — #& [ #% (random) &y & 4& 15 H » 1R
T H E — b mutation | A H b & > % A ATEE 49 somatic

mutation °

4 # ¢ (Germinal centers)
B A7 €. 4v somatic mutation g 18 #% %] &9 %5 4 » & & germinal centers
i — B4k 44 (Berek C. et al. 1991 ; Berek C. 1993 ; Liu Y.J. et al.

1997 ;s Han S. et al. 1997 ) o ¢ &5 — ¥54E %] &4 microenvironmental zone

(MacLennan,I.C.M. et al. 1991 ; Hardie,D.L.. 1993) R mwEx %
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& B 48k (Hardie,D.L. ef al. 1993) » 45| & Dark zone ~ Basal light
zone ~ Apical light zone ~ Follicular matle zone - T & EBHREZ &
Centroblast ~ Centrocyte ~ Follicular dendritic cell ~ Secondary B cell blast
B CD4 T cell /463 - B B lafo b SEBARNERT » HXRR
BRBE— TR LEFEFTENANKRERY  8HRE
MAEE B B AEBHRIFE N3 4o L) receptor &

7 somatic mutation * ¥ 5 F A WA h i E B Bk

(MacLennan,I.C.M. et al. 1992 ; Berek C. 1993) - k35 1996 & ¢4 3%

x (Kallberg K. et al.1996 ): ¥ & — 3 3588 Germinal centers #1 somatic
mutation Z B &y FE I Rithk - BETREIUBIIMER R LB IZHAR
# F 35 & : somatic mutation #£ Germinal center 3B IBIEF » BT
RERHANKZI T2 el 2 BEBERAE > T2 @BE
IL-3 ~ IL4 ~ IL-5 g9 tmpp B 324 CD 40 ligand » #x 48 & /m L85 R 64935

B R R ] 2 #R e (Kallberg E. et al. 1996) -

18 Mk B3 & 2% (Chronic Lymphocytic Leukemia ; CLL)
BMEMR AR eRENAEFREZIEH  BEREFHZ
SFHER - ZBEEEFTARYRE > FATREENREFF X > &

WA B el AR EXREEN  REBRKRZEEAREAEE specfic




antibody-mediated immunity #)RisEMEATE - 2R £RKEEARY
T RELTRHRETHRMERZIG THBANER  FFalt k
R TEREARZNS B e BAARNER > HAELH R
Elf & SRR A XEN R RZRE - & —EE¥4 B &
fo o BEARMHATHAEENSEMAREEFTHFLTZHL K
ERM—FEFEN  SHBREETHERBRRYE  NRE L

AEMLE » ERBEBHERTE R XY AR B ol E AR o

Gk A —EEAREESGER  BAERAEER LR HE
BE¥RE » CLL B#> /R BhmBa R A8 — AR5 7% 80 & % 60 ~70
RZE o 12F 10%5% AL 50 R AT# 28 4 & (Brittinger G. et al.
1997) BRARFBERBABIE  REXBK EohRE > AEFR
95%CLL & B-cell lineage (B-CLL)» #/& & Bl subset’ Z#H &% —
#HEM B /g - AE&E CD5 >~ CD19 ~ CD20 #L R » AEfREF B
MBI — 4 el E 2R @A K £7% 3K & G (membrane Ig)
(Foon,K.A. etal. 19903 /R EH 2 i B A H X Z45#4( >5%X10°/L) -
SN Fo IEF B AR EEREE A - > UM €12 J0 B B (bone marrow)
AR SaRNRERET LN ELE BT REAE  FHTHEE

B2 p% ~ ATBE (Cheson B.D. et al. 1988; International Workshop on CLL.



1989 ; Cirh R. et al. 1995 ) 48 45 4m B 1R 4% & 5-#7 (Crossen P.E. 1997) -
#I A FISH o o> F £ #4587 > 3388 50% &4 F &8 A E % Trisomy
12 . # 13ql4 5 fu(translocation) & & % B, 69 & % (Juliusson G. et al.
1990 ; Hernandez J.M. et al. 1995) » £+ 13ql4 4 & MF > £ CLL
BHE T AKE 20% (Martin M. e al. 1998) £ % 68 R E¥E
T RIFTUAAFEHRA R BRI R - 1994 FZAreg3R 440
B B-CLL SfpBaith  HBRLEVAE BB RERE
(Moeker T.C. et al. 1988 ; Kuppers R. er al. 1991 ; Kipps T.J. 1993 ;
Schroeder H.W. et al. 1994 ) » s KA L3 H 5 (Cal. et al. 1993) » B &

LA 547 V251 gene 898 R F > 237,69 R/S ratio & 4.26 » — %32

BHEN 29 R ARE EE > 2 E B R/S ratio 4.26 (£ 57 E

4840 — 2 BEARBMRK - THRBRLEMN - 57 1997
#3488~ (Oscier D.G. et al. 1997) » trisomy 12 4m j 4k & ¥ %72 3K
FaT4eE > BAFEFTINHRY (034%+0.86%) {274 13q14 %
ERAEFOEE BABRGRELEHGRXAERN 65%F
1.67%) » 1B R R RAE > RHA R mix pattern - A RE L
A #k P9 #8 {2l M (intraclonal homogeneity) » 3/10 &4 pattern E- %/ Ag-
selection B s~k » AR g w > B-CLL &M RIRT 46 A {8

<7 2

subsets » X F T UARFEZ AT X Bk E R B BB 2 F3 M o A 40 1995

11



FeyaEaE s B-CLL ¥ RA2e9AR » & Vyl 46 45% > Vi3 %z
(Rassentl L. & Kipps T.J. 1995 ; Surinder S. et al. 1998) > i {H4 &
%0 B-CLL # AR e%e Bap@mExxRELA 4L > M

ERFEFTRE  BEXMKEHEEE @GR RE?

Lymphoma’s

Lymphoma’s 73 & # 2| M EB &R KE L2 e e a8 » bF T
MBI R LR GSleIE L RR - KRB ESKES A
)R E 0 T & o % ' Non-Hodgkin’s Lymphoma(NHL) #2 Hodgkin’s
lymphoma » A+ NHL » B AKERZEEKREAZ R IEFRIPMR LK
(oftdk— ) FEAEHEEHZ B X T HEHME LRRK > TH
CARAFE S M R Bk ey K 388 o i3 ak NHL ¥+ 5 B-NHL #4945 80%
(Lim LC 1996 ) » # B-CLL #v B-cell lymphoma &9&=m R H » T#
MERR SRR —LERE FHREY  BERFRAZHRIAL
BB BAF R HEERER > SERF O REBER
B EERE (Pearce. 1992) ; K &% %& (Mueller N.E. ef al. 1992) ~
B 2phimiz ~ Eyiosk (Bernstein. 1992) U R B BB E
BERE -0 B wHRETY  FEARBIYXIMERFERER
B apaffit AERRMANT Y EEZRENOARRT

GEAEMBERG 2 MY - BATH — B A%  B-cell lymphomas &

12



5 A SLEUR R BT 458 B » 1940 :Follicular lymphoma =T 4k #2 Retroviral
By & 8995 F s B B & G (virus envolope protein) A B (David W.&Levy
R. 1992); MALT lymphoma 2| T #6581 8 8% %75 B4 F 1895 14 » 17

# 5t % £ (cold agglutinins) ~ %8 E& M B 8 X B F (reheumatoid
factors)fv 3] A2 4= BE M IR B 2 A% B2 (anti-DNA antibodies) % (Qin Y.
et al. 1995); % 4b salivary gland MALT #2 ¢ 3k 4% & (Helicobacter pylori)

PR mE e E — T2 E e HiE(David W. et al. 1997) -

CLL g2 NHL Z i &9 Bfjz&tE 7
B-CLL # B-NHL Fl## & B e > ©MxMAEF —E£E
& k2 A A (Cartwright er al. 1987 ; Weisenburger et al. 1990) >
B-CLL £ & & fo sk B-NHL #4 > BAR B EFERZEALATEX

fRE WX T RERTH -

R

WX RS RERA A LSRR ESEHRARYF I 4
# #H B-CLL # B-NHL == F#&)Bi4% > F] 85 — % T somatic

hypermutation 4 1% /i #& tumor &% 4 B R M1 -

13



A ARk
— A

SR ARB RS Autoclave

2 8 % DNA & F 514 ABI PRISM Model 377 :

Automatic DNA sequencing analyzer

KK E &g BRL Horizontal 58 : DNA Horizontal
Electrophoresis Apparatus
TIRALEE R COMPACT power supply
k) e Hot/Stir plate
2 iR BE O A High speed Centrifuge
WME AR B IWAKI (CFM-100) : microcentrifuge
R o 18 IR AR JENCO MICROCOMPUTER PH-
VISION 6071
: PH meter
- Light box
MEREE Micfopipette
b ZRORE Microwave
DNA T2 X8 ¥ % PTC-200 Peltier Thermal Cycler :

DNA thermal cycler

38 34548 M 1 R BB AR PHOTODYNE DNA. analytical system

14



IR E B

RINA-T R AT &3t

2 AL Nz A
aik"é_’ /bb{:r\ g
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Shaker

UV/Vis scanning spectrophoresis
apparatus

Vortex mixer



Bl 8- R
(—) e &am
AEBRAERAZELIYHRERRALERU L
Seakem : Agarose
Sigma : Ampicillin - Boric acid ( H;BO, ) » CaCl, , 2H,0 >
D-(+)-Glucose (CzH,04) » EDTA (Ethylenediamine -Tetraacetic
acid ,C,H,N,0O4Na, ) > NaOH (Nodium Hydroxide ) » NaOAc
( Sodium acetate,C,H,0,Na ) » Potassium acetate ( KC,H;0,) -
SDS(Lauryl sulfate,C,,H,;0,SNA) > Sucrose (C,,H,,0,) » IPTG >
X-gal » TBE buffer » Dimethylformamide
USB : Agar » LB broth (20g/1L ) » Tris -Base > Tris Hcl

Merk : Absolute ethanol » Choloform > Phenol

(=) #Hzhm i XA

SOLUTION 1 :

Glucose buffer
25 mM Tris, pH 8.0
50 mM glucose
10 mM EDTA

Lysozyme solution

16




1Rz A ¥Eae Y - B %7 glucose buffer ;5 A 8 & 7,49

lysozyme.

SOLUTION 1T :

0.2M NaOH with 1% SDS  (45—k{s PR aLiisy )
10% SDS 5 ZF+
H,0 44 =7}

10 M NaOH 1 Z7}

SOLUTION 1T -

Potassium acetate solution
29.4 77 potassium acetate
11.5 ZF} glacial acetic acid

h0 H20 % 100 ZF

TE buffer :

10 mM Tris-HCI, pH 7.5
1 mM EDTA, pH 8.0

MHO0 E1L

17



10% SDS (Sodium Dodecyl Sulfate ) :

*  Electrophoresis-grade SDS 100 3514 A 900 ZF H,0.
TNELE 68 CHEST RIEFE.
% EFERRR pH {EE%E 7.2.

*  HA HO SREEnzE 17T

()&%
EcoR I (BioLabs Lot : 28)

Taq DNA Polymerase ( Bio-Thermal DNA Polymerase,
KST).

() E A
AdvanTAgeTM PCR Cloning Kit CLONTECH, #K1901-1)
Genomic DNA Extraction Kit ( Genomix )
QIAquick PCR Purification Kit ( QIAGEN,#28104)
QIAprep Spin Plasmid Miniprep Kit ( OIAGEN,#27106)

BIO 101 (GENECLEANMII KIT Cat# 1001-600)

18



(#) Primer
A. Primers used for DNA sequencing

M13 (-40) forward primer :

5°-GTTTTCCCAGTCACGAC-3°
M13 Reverse primer :
5"-AAACAGCTATGACCATG-3"

B. Primers used for PCR (& —)

(7)) BRAE2kiR
By~ BBEEToRBLEHERE CLL &R E5E CLL

Z AR TR A R &R Ak o

19



[Ksiiez]

%34 B-CLL 22K EGARTEEZRENH

Peripheral whole blood with EDTA anticoagulant

|

DNA extraction

|

PCR analysis with nested primers

|

PCR products

|

Electrophoresis

!

Band pattern analysis
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% =34y B-CLL £ Ea &4 A B2 R 50

Peripheral whole blood with EDTA anticoagulant

|

DNA extraction

|

PCR analysis with multiple primer pairs

}

PCR products

}

PCR products direct cloning

|

DNA sequencing
{

Sequences analysis

21




— ~ RHEHEH G K R DNA 2 45844t

& 4% GenoMIX Kit » 48 2.4 ml K sk B # N 4 EDTA $nit
BRET > RAHY > #FZE 15ml 4% & 35 polypropylene 3% -
s 4.8 ml Lysing Solution (Solution 1) » (Bt s 2z bR £ 2
1 THMRBEEZ EFRALE) LTFTREAHY  68CARE 5 oé 0 K
B BE R AR o fun 7.2 ml Chloroform * 4% F & 4% F T4
IRA AR EARAMEY 2600 Xg g 15 548 (52000 xg &
5 25 548 ) A8 DNA -8 R - B4 DNA &) EE &8 Ao 8 ml
Precipitating Solution ( Solution I ) &1284 > H 2|43 % & DNA
VLB AR 0 48 d 1200Xg BES 5 4% 0 3 DNA mAULE o ek
PR R o ¥ et % & DNA » suA 4 ml Ionic Exchange Solution
(Solution ) &i&#% - 4ft DNA - Fl 95% ~ 96% Ethanol &%t
B > 4 715% Ethanol 7k » Bt3E > 1BIE 2 & B £ 877Kk TE buffer

¥ > £ 0OD260/280 TFihé > 4540 DNA 2 4 ERIRE -

—~ B 48R4 RE (PCR) XX CDR3 &%
FERANARMREMEBHRERM A EREXES  BACLL®YY
BriBA2 » RBEK LR R b2k AR ikm Ly

R UEptald iRk k - B B mfneyg 4 » 85T 0H]
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& & & % Light chain & kappa % lambda > /&% # ¢43F & - {248/ -
mix cell »H KL THREN LA BIRE T4 ERIFRELE R AA
PRRAER - RAMZER - ATl RRREGAR EE > A —
A ERF—1 B RERIAREER > —RFHk - £F B
WM AR EGERAREEN VD] £EMA— MBS
B0 & V-D-J & aye54% - DNA basepairs €4 5893 V-D Fo
D-] #4622 Kk > Hm=18 CDR Bk BHLEHFEM - Bk EF
Blafofl AR MABERZEMNEE > £ Vv ] segments 2 fi] - A PCR
FiER AR 0 F agarose gel b4 2 3 — 1B K & diffuse DNA - {2 & 4
B-CLL & &% BATCLZEREE —# 4 FAEL > f& agarose gel b

2R A E—8band » Btk 0 A= LAIR B BE 6948 B BT o

A£ 3542 &Y Primer % i# 47 nested PCR &4y Primer IT 24 Ak FR3-FR4
Bk (Mk—) BITH ~:k)iz@ éﬁﬁi{’} L1 57 Tz —RE#e 10X
PCR buffer ( £ ¥ #,4- 500 mM KCI» 100 mM Tris-HCI pH9.0> 15 mM
MgCi21.0% Triton X-100 )>dNTP(200 M )~DNA template -~ Primers

( FR3A primers: 40 pmole LJH primers: 40 pmole )~2.5 U #) Taqg DNA
polymerase ; PCR R JE 8 4% 1 % : Predenature 94°C 5 44~ Denature

94°C 15 #b ~ Annealing 58°C 30 #b - Extention 72°C 50 #» - Final

23



extention 72°C 7 448 » 24 30 cycle; #4778 —%k PCR REH R

#réudE © + 52— B4y 10X PCR buffer (£ 4 6,35 500 mM KCI

100 mM Tris-HCI pH9.0 » 15 mM MgCl, , 1.0 % Triton X-100) ~ ANTP ~
(200 uM)~ % —=% PCR 43 £ (5 w1)~Primers( FR3A primers :

80 pmole » VLIJH Primers: 80 pmole )~2.5 U &) Taq DNA polymerase °

PCR R_JfE 894% 44 : Predenature 94°C 5 4r4% - Denature 94°C 15 # »

Annealing 58°C 30 #) ~ Extention 72°C 50 # » Final extention 72°C 7

4% ~ 40 cycle » % 24 Peltier Thermal Cycler model PTC-200 % 4% %

LA #h ke 44 (hot start)i& 1T PCR R & -

= REABFEGRE (PCR) KA VDI AR K &

BT o EREey VDI AH > BbiE A Primer I (f#4& —) # FR1
Z FRA 8y DNA KK > A H—RE T &8+ o2—8He 10X PCR
buffer( & ¥+ ¢, 500mM KC1> 100mM Tris-Hcl pH9.0» 15mM MgCl, >
1.0% Triton X-100)~DNA template( >200 ng )~ Primers: ( Vy primers :
84 Vil V2 V3~ VidA -~ VdB ~ V5 & V6 % -£4 primer
£ 8 20 pmole » J; primers : 140 pmole ) ~ 2.5 U # Taqg DNA
polymerase » PCR #44%& 4 % © Predenature 94°C 5 4;-4% ~ Denature 94

" C1 44 -~ Annealing 60°C 1 #-4% ~ Extention 72°C 1 %-4% - Final

24



extention 72°C 7 4-4% ~ 25 cycle » A Peltier Thermal Cycler model

PTC-200 % 4% 25 2 #hA¢ 45 (hot start)i#47 PCR R & °

M E PCR #X &K 10 yl # 2% agarose gel » p4 ethidium

bromide % &4 > % UV & FRBAB UM 4R -

-~ PCR 22 B #4k

PCR Z #7124 2.0% agarose gel & kskilz 1% » #they PCR &4
24 QIAquick-PCR  Purification Kit #h4t » & 5uff — 58 ey PCR &
P NTIAEREFE 4 PE buffer » 24218 » ] A T4 4F Collection tube
&) QIAquick spin column #2 & - &< 30-60 £ > £/RE QT RERK
g% > tbad DNA @M% 4 QIAquick spin column’ A PE buffer 7%
v Elute buffer & DNA sk R > 20 260/280 ¢ % K AE 8 &

H i DNAEE -

% ~ Ligation
% 4% Advantage™ PCR Cloning Kit » j% #1644 89 PCR & #» 24
(JNBE Y 4T ligation - £ — KRB ¥ &35 1 PCR 4 (L@ 4 5 0.5-

1.0 £ 1)pT-Adv Vector( 50 ng )~10 2 — & F#49 10X ligation buffer




T4 DNA ligase (3 weiss units/ 1) Fl 28 FREE Z B EEE A 10

> MCTRITREBED 4B E -

Ligation 7% % & 4% & #: # 47 Transformation » 3 &% 3 Bpd& 1k »

BER 20C %4 -

7% ~ Transformation

# 4% Advantage™ PCR Cloning Kit » 4% 2.3 % PCR & #& pT-
Adv %8 > si#k % (heat shock) B ¥ K # A TOPLOF E.coli- %
BR—% (50 ul) A& TOFI10F’ competent cells # 7K E#E&R + Hho
A2 ul B-ME (0.5M) WA 4°C~30 548 > 8R4 2042°C ~ 30 £ >
LHERAC 2 HeEu45444% %) Transformant cell» 24 AvA 250 o
I SOC 3% BN 3TCAR— /o (EEKRE) REFH U 50
wl B 200y #9& ¢ E 4 £ 4 LB/Ampicillin 2 Kanamycin (1 g 1/ml)
/IPTG (0.01 gmole) /X-Gal (1 mg) z3x&HE L+ » &i8F b 18 /)

B ~37C % 2B BHH 4C 30 pég  FRHZER2 - # A

ol

Blue/White selection 89 R 2 > fFEELF A ZH Y B M afh > Fk
ta AR I A% 0 3ERE B2 DNA 4 EcoR 1 W% » sk aET
WA BT R SATE DNA R &

+ ~ g3 (Plasmid) &5-#41k |



BB — BN 5.0 ml 8 LB broth(l 4 1/ml & ampicillin) % -
B 37°C - 225 pm #HBemAL T RAIEE - 4°C ~ 5000 rpm
LA LB 5 4% 0 w100 11 Solution I(4- lysozyme) » 24214 &
BERS g min s i) 2 1% # A Ependoff /N84 % HAu A 200
w1 Solution II(stock—10X #%%#%) - E TR &34 ~ EKLE S 454&(H
4o B BE GG RE E B AREALER RO B AR) 0 Ao 150 1] Solution TI (A%
denature Z protein - cell ZE # & & single DNA 728 T 4 Solution
46 A Z AT L BEHF K L) RE3HE - RihHRES 10 4548
N IR B E i iR B 378 corex tube > A A RNase A 15 1 1(%£ % RNA) »
LTRSS 8% BmANFEEH SS-phenol > L FRAHE  Fik
%'8-5 548 B EW 0 hu A+ 52— & & sodium acetate(3 M ~pH7.4
#50ul) BAuN 95% ethanol 2% & -200C 4 20 /\ 42(3%2 DNA
TLER) o B ik A 10 o4 o PRkl EER 0 BT R4 DNA
pellete » A 75% & ethanol B #8 0 B HRBC—REBREZBRHNR
%2 > 7% DNA 3% > oAl €8y TE buffer -

* Solution I : SolutionII : Solution III Z & =1:2:1.5

% 8% 89 44t 24 GENECLEANR III KIT » Cat #1001-600 445 A -

G 4% s TE buffer 2 DNA fu A =42 88 #% 84 Nal (Sodium Iodide) #1
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10 41 EZ-Glass milk » & &R A 12 44246 —K > & DNA 7
BEEA TR BB S o4 HRECZBEREFR > &AM 20
w1 Elution solution » % i & 4% DNA j&#:H & - X OD 260/280 F -

b, o sER4biL2 1% DNA #4982 » Z44 DNA £ 7 -

A~ R E e E A (DNA sequenceing )

DNA F7l R AR BT ERBE T AT ERAE A API3T7T-

Ju ~ DNA 7 7] 4 ¥t
DNA BFHthpH EEAFMNA THEARAFARBTH ALK

Kabat DataBase ~ BLAST program -~ GenBank DataBase °

28




58X

— - EoBAEHRE (PCR) 241

ik

it £ 10 BEesrfifnsd B @B hekits
EZ RS REEEFXA UL — AW LEEDTA) S L
Bl & 2 KA fik - #hBL DNA 244 » A3 BT HEMEKY PCR

RJE

& 4 # A primer II £4 nest PCR Fik » AT & BB G EHT
$EHAR FR3 £ FR4 B KA > HARE PCR 2B AT 25
AKX REFCLEEGETSL B mpRHEkeREE0RK > R
FAZ RN R BEMEEL - &R 10BESFAH 6 BEHE PCR
FiEgHAMLERAEE e B LEBERASE R TRE SRS
(k=) #HABN B w2 HEEEG LR - wiB A%
#5@%@HBEFMMMER&%E@L%%%%%%°ﬁ%%

BEMEEREBE —#4A > BAEMY B @B -

BT B el B M HEKE S E T F B EERE R
BB EG A AT 6 BEERRYEs » #—F A PCR
FEBRRERBRREEGTHELR 57452 thinx e VDI R &

LA A 0 2R A primer 13847 FR1 £ FR4 B a9 K - 6 B EH| +
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183 1873 2) 548 VDI K& %4 3 BRI MABREZLER

HBERFERHE = -

—PCR ##2iE%# (Cloning)

BN PCR EH TR LA Ber RENAR » Btk
BIEHEZU DNA R Ao EER - RARMA AR EARN K
PCR & 8L 8 2 (vecton B3 (Ju gk =) » E B AL AN - UE
1% % PCR A h H& e B4k o HAIA Blue/White selection & »
FEAARREER(plasmid) B A mph - BAEZEERERER
lacZ F B » #E4] [ -galactosidase #9 & it > & PCR Z#F 2 ANiEME
A2 Bl ekt lacZ AW 0 miE B -galactosidase &9 & i o {i,%a ]
BEMNAFILRE AEZZRE - ARHF PCR EWEE ZAR
B MR R lacZ AR 3% E.coli s #AF54  AA
“EZES - |

EARRT > 5AlEZ A 6 MEFAFEE PCR 240 48
& QIAquick PCR Purification Kit #hit = 1% > 18%] £1 pT-Adv #2247
# > HiEA TOPIOF’ E.coli competent cells » /TR HEH R Bk
B R RO AMRE T EHRES EE 10 EFF &

¥k o 4B AT R3E K o A A miniprep FikREUE 82 DNA » B TR
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BAGENR AN HRTATALEAMN PCR A4 0 FURR
EcoRI #:%2] % PCR EW B RBKAZFE  MEEFHW R E

Zm e

ECRBRREOEKTRELARN I AFARESH

* AL (DNA)Z Z K £ &R 4KHE ABI Pusv™ Big Dye™
Terminator Cycle Sequencing Ready Reaction Kit> A PCR &) # i 47 >
EEKEETOEARE 0 A M13 (-40) forward primer B 57 3% B 453
A2 o DNA EFZ B NBERFIIRBERAELBFIINT 28
AA B BAEBRAGAR M % 4 * BLAST program - Kabat
Database + EMBL/GeneBank Database » & %% & A& B B 3% & & 4834
{2,849 germlines » 48 B B4k @ 4044y germlines 3k B 5 7| f#Ltb ¥ - Bk —

Lo REANME o

LERERY  EARFINREZ o BEL ;T RIFHET - Vy
segment Fv D ~ J; segment o V,; segment &4 kb ¥} & 4k 35 Kabat % £ 32 R
BRwyxg i B AE (Kabat E.A. eral. 1991 ) D o J, segment &3 75 #7 °

B & 4% 3% Yamada % 2742 o4 28] (Yamada M. eral. 1991) -

&V, segment iE — 34y ¢ Ao T B EF > £4—FEAIE 10
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18184k 01 = 3R Z 25 5 MEMAE S 8 4 8 3] 47 B 4416 DNA
BFIAE - @B AR FFBT  F—FATHRE EHREFRGEARR
B AekEAE RAAFI| &AM E4—9XREREE A 334 bp »
Rl ERAKERA 325 bp- £ = AR K ERIR 330 bp 0 EAFIER
Bz ey VDI AH - K AR BLHHLER ﬁ%?ﬁf@'"ﬁi#@:\@(
& germline % V. 3-11 > mE A MBE S 99% > £ 5] — 481189
germline & Vyl-DP10 - WmZ 40 MeBEL 95% > 2N EH ZAlH
FH—ARERBR V3-11 ERAAMBE S 9% - HELEEH BT T
FE A ’Lﬁtﬁxﬁf‘?’ﬂifﬁ T EFIREFR - Kl —EFEaeeT 8
BAABEH(codomey B > MBEBREMPAME - £ 4 BHFLL
CDRs & 3% 4 181 %5 & #£ FRs & 3 AT %% & 1 B B4R M R 4 (replacement
mutation) » 3 48 T 2k M & 4 (silent mutation) » R/S ratio(replacement/silent)
A03; BEER I ERAMERE - 3ENKMEEY  R/Sratio £ 0.3 -
ERE—GFT 10 BAaRBEHKR ¥ 5 EEALMN CDRs B> 5
B35 A 7 FRs Bk 0 ATH & 4 BB ES > 1 ERRERE - R/S
ratio & 4.0 ; £ F% R 1 BERAMRE > 4 BEINEKMERE - R/S ratio 4
025 - REF=ZRILF TREARBEGH L > 5EHE A CDRs B3k 0 2
B4 A&7 FRs &3k > aTdigm 4 BAABORAMERE > 1 Bk

R4 R/Sratio & 4.0; 14 F 4% BNt B R % > R/S ratio & 0° CDRs
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# FRs EABRABEEENE  FHEAMEZ W~ ZHEBA ~ >

4 o

D ~ J, segment #3547 * 4£ 6 18 CLL 84 €] ¥ & & PCR F K K
CDR3 ¢4 X B R £ » tb ¥} B 37 048 4038 8y germlines D gene Database °
BT SEEFERBBAEHERF ] 6 K45 — =8 germlines D
gene Database & DMS5-a/DM5-b» £#4—124 | BAABYBK . £
BIZRA 2BAKBNBER > B2 BAABORAERYE - HEH
=~ @~ EAB A4 germlines D gene Database B & DXP'1: £ —
A 2EAEBHENR R 2 EAERORAMERYE - £6lw -~ 28]
&K 1EAaABRGE R o Fsheh £45]5x £ B A74) Database 3% F 2] &

B LT o GREAMEAN)

Ju AE o > AEG—EHRET 10 BEE4k £ 25X
FEAEHES BRAKREIHN B TEHN_RSHERAKRTERELEH
HEHH 0 7R 2 BRARBHREZARNEARFIEL > AR
BES > BAhZEEEL PCR FEABMRGEARKE  BFABRSHME
HAEREAARE  FFERRZIRAE Y 1 BMEKETRE - BLEEF FHER
# A EE ey Database te¥f 2 &% #8150 J5b ARBHEEZEM 4

RE—wW B ARG —F 1 BEARNER > EHw - EE5HF 4
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(=X éﬁ%ﬁ BEANMERAGNFERE R 4Ry - BEH =48
FEHARZE I 4b > 2-1 BkF 2 BARABOBXR  #a | BEaER

MERHERE N 22 MEKRERE 3SEREABRNE R 2R 2EELA
BREBAOBRARMERE - FHI=F 4 BEAABOBR B 3 EALEHY
BRAX o BN BRI Tda ARAELS 0 Tda & T 4b A AT
ﬁ%&ﬁﬂﬁw’R£IMﬁﬁ&%%£’E%mﬁ%%%i5m%

ﬁ:@xéﬁéﬁ B2 EARABRGBRAERYE - GRHAWE L)
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% 3
— ~ Vu ER &4

—EAAREMNEBEREENEL AU ERRET
BA & BREFGELY B ety TUEBRERNHRM  EA LR
e G ¢ 8 KR 8 EE4e i R % (somatic mutation) > ¥ R4 B &
AT REXBHMRNR oM - SR EABRKEEERAGH
PR M2 0 & AR Ao Mg B (affinity maturation) s £ 4] - E/ER
wfa A R QM E — &30 A X 247 CDRI # CDR2 & 3#(Qin Y.
et al. 1995 ; Wotherspoon A.C. et al. 1996) - B imbt B4 43R % » 7]
HExEw THEAREEIEE germline V R R M4 - &

WX TR RE S S 0 £2 21U CDRs ~ FRs B5i#9 R/S thfd
o HER - RBREIEL > EEM—EKETEH RS bEAD

2989 T H T A B A B i RE (Zelenetz A.D. eral. 1992

HABAERTF4 B e R EKREIRME G ok Ak 8 (X
follicular lymphoma £#]) * ME L FRKEGERTHEME -
P94 H BB A KRBT IR > UEH — 1ot > BREMER
W REZREFLRBRGER -B el R HEHERME RS
CDR -~ FR & 3% R/S bbE 4 & 0.3 » {2 % 4 follicular lymphoma > & &)
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CDR - FR &34 R/S Hﬂﬁ%ﬁd% 2.3~ 1.4 - 4R 1996 9 FBRE
85 (EvaK. eral 1996): #24mpo R 95 4 » 2 % 4 germinal centers
BB T HEZHR RS B T2 ey ikt e RRe
CDA40 ligand * £ 14 H /v b 85 89 35 % - 1997 4 e 30k ( Yong-Jun Liu.
et al. 1997) B 3#mey3 A » CD40 ligand ## germinal centers ¥ &)
B tmpa R HE—BgFHEE MMM E | germinal centers B
WRSEBHBRENBeER RG22 % FEL —BERRA YRR
%% RAHFLR&XEAE follicular dendritic cells » A7 LA germinal
centers ¥ 4 B 4= f 4R 84 4T 4m B 8 T (apoptosis) ; # germinal centers
T8 B el @BERERY 2 BAASHARORERELE > 8l
LB w4 b follicular dendritic cells > 2384 T @b » 7E418 CD40
ligand RN E > EEANF WS XKEF ISR R AHTE
B o BE-_REBRBHE > EERESRIMEHA - Bk

HEF—HIHER > TUHRERE B R ERCREG R Y
BRMERR > BEAZEEGRBRE  REBE—RWARLRHIEED
¥ » #f B A polyreactive autoantibody activity & if o ZiE{BEE B &=
fe4E 4% self-antigen » BAE %8 B afe & kT8 Hh B B

EHEHMNEXTFT > B iv B i 2 M & 3% (malignant

transformation) M Ao i B &9 75 mR, 2

36




E-FSEREREEBZA h\*ﬁ’éﬁ%g’tﬁﬁé FRTHE
ARFIEFT SR 0 £ —FiE A e germlines Vy £ B & V,3-
11 » @ follicular lymphoma 8] & HUMISGHYAAD ( B » V,II
family ) » XER4E & - VIl A AR %78 3K & & germline V, A R# F >
HEERAAE L ey —% (Pascual V. ef al. 1992) > {5]4o : $ER
AR -1 DNA B % - Bk R 8 BABEZ T/ 230

BARABRRRETREA-—EEER £ -

EEH B el BHKE M Ehmey S ¥ VAR P » 2L R/S
LM #K CDRs BikeytbE 4.0 b 2.9 e45 - X R AR K BA >
{220 FRs &% 0.25 syt f4tb# » CDRs tb FRs B3 G 4 16 422
% of CDRs GHRIERMREHBEBYME > AT BRESHRAEX
% B tajn & germinal centers % | positive selection #J&% o B s A
RN ﬁ#}?(intra-clonal)‘%%éﬁ;% Bl BB AR Vy ARHRE
BB REE NG BREEE AT TRELRABRTE LRG3

AU VAR SR AR AT RE R R -

EEHFZH S H Ve AR FRBN VE3-11> s RIS (b E
ey EEEN » CDR B & 4.0 FR B3E 025 sERME A& Vy
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%Hﬁ%%%wﬁ@;W%E%%%%%&ﬁﬁw;&ﬁw’mm
B R/S thiift FR B R/S thfi & i 16 45 » R 24 4 B 5
REE  AREEH T > FR BEA RS0 F R4 H B o) S 4048 B
Bl HAEE > BA FR ERABALAREG S FHESD £ 14
Ay 0 A TAR G e F % conserved region 89 5 X2 — - CDR &
BHREUXT > THEMAERBEEUE  —BEFYNEALH
R G ARE - B — AR RM A $4b - TRATR R A F

AL o

Ve A B &5 £EZBER T > £ — > Z A7 A 49 germline
Vy ARERAE =N EH_RRBNE 5 - SRESEABR LR
HEEG Vi AEHT RE¥ANEEa BB — % BRI
KEIE B fafld ik b G o 2R 2 1 8 R ) X S
Z 3 RFE o 4RIE 1997 89384 > B e el Mk BERM & ok 84k
MER > eRALCHETHNERE AP EERES VyER L
BB mpn RS LA R A ARE - Trisomy 12 2R Es] > Vy AR X
RORRERBRM ) B REaER > ™ 13ql4 Haak
BIERYERDMEEYEER (David G. ef al. 1997 )~ E b » 35

2o BRI =R

38



@ﬁ‘%%ﬁﬁmg%é’ﬁ&ﬁﬁm%éﬁiéﬁﬁﬁ’@
HEEREREHERARERIR > 7T \%@@Kﬂéﬁ subset ©

(Z)~REF| =~ ZREBEHET - FESRILR MBS L
&) AEE o

(E)-RTEEBOHV ARG PR EEMME?

FrA R RAZETER T » L3 E%IE chromosome 3] AAR B

S UE-—TFELERELRRNBER > AT R AEARFEH subset -
BHALERRXT > BPALFTEEERLACLERRET A LR NS
B EREBRMARRETTHARTHA clone 89 £REHKE S EHE
s B In vitro 89 F R, B i B840 § % 3R & 89 4--F (Immunoglobin-like
protein) » 4 ¥F 7] LAF] B 18 5% Ig-like protein #% A fo i 84 45 A 35
% %& &£ % A ligand-binding 8915 DU & - 3 & — % 547 P & 649 ligand
BT B R A8 RN T 0 BER T oA ligand S HE 4048
MeEmET 24 EvaK eral 1996) RELGERBBREFR
Foeh Bk o fLi % — SEFF ¥ 35 Helicobacter pylori $2 MALT % W
(David W. et al. 1997) & F H.pylori & 5 508 T LA R s pE i &4 &
Ko P A B R L e 3R o 2 e kg 0 45 %) & 4 follicular

lymphoma M EZ B ‘i@ MK ERMEELE MAFE—F TR E
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3EEH o

— D~ ABHESE I

D ARG S AENBES T 12T E6 5K 24854 germline
DAR > £4— ZpEMAe D AR L DM5-2/DMS-b> &4 =~ m »
Z8%Z DXP'1-DXP'1 ARAEK LA S > DXP 2 —%4 B o
Bl Ak B B h R L BB R #45 50% - AEATERT &
RAERSE BEEHRERBA h KRG - o B REER
BRASMOLLE HE 5 EEH > 484 26 18 codon & F > AE 7

BELAELBOBR  BRTEAKLEGIRA > LB E4ET 37% -

ERUHDEARNNREER LRAERLERA —HENRREL >
RERRETaNEEARLEE ) UXEMT > HEFEHTET S

K BB AR SRR EA -
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I B NBER T £ — @ LAE R & germline Jy
ARZ ISbe m=EEMMLLE 9 BAKXBHER > EHENELEE
BHRE > BRALRAKLBAOBIR - NEH = = - NAERY
germline J, 2 B & J,4a Tdb - BN BB i T o £RKEES
Jy h £ > 4& codon 99 ~ 102 ~ 105 & 474 B (hot spot) R &4 & - &K
BB R EABEME L > {2k 5 RAFHEBRY  BETER

BRI MRBYH AR > £i5k codlon B EZTFEWMAEL -

EERARE ZE B MEIKAER & germline Jy gene
Database ¥ » Jy4 45 52.5% ( Yamada M. ef al 1991) » BLKFE T 49
ppiAap e Bt J 4 AR AR B ERALE  RES L&KL

Gl AR ERRLAE  BETHEBBEAT O BERE-

Iy AR EBRAERGRE > THAELBFEEEL - 55
& codon 99~ 102105 kL EHMBAZESHE AR AR » 40 99

g Y=>F> X0 102 1 & : Y>P Q>R B R RN
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BEEBNEHINRLESFEEB LA I FHEHE - I o REE

ERME G —AANARBASES S SRR BRANTHE
AB > AAURFPIEFETEME FRIA YW AEABRREE &
Bl > b3 — B4 T &4 CDR3 - Hp sk m o) & 4 & 48

EERY  BF - AHNEBRABETRALIEREILE S LA —

A

W14 o BEHRE T BT RAAG I EERRIAFL

RERBERBROEEINER L SHMARRRE- D XEHRH -
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15 ~ Mt

M:molecular weight marker
N:negative control
(lymphoid hyperplasia )
P:positive control
( malignant lymphoma )
l:case 1
2:case 2
3:case 3
4:case 4
5:case 5

— LU PCR 4 F ik A . BB & £4 4 B FR3-FR4 & 5.

B RN AR,
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MPN 1 2 M:molecular weight marker
- B N:negative control
(lymphoid hyperplasia)
P:positive control
(malignant lymphoma)
1:case 1(B-CLL)

300 bp— 2:case 2(B-CLL)

B —.04 PCR &) F ik, KA %723 % 6 24K F FR1-JH &3

WE RF 0.




(continue)

MNP123

M:molecular weight marker
N:negative control

1.2:false negative

3:case 3(B-CLL)

300 bp—

Bl — BAPCR 84 F ik, R A& BKE S T4 4 FH FRI-JH B 3.

WAL AR 2t
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MNP1 2345

M:molecular weight marker
N:negative control
(blue colony )
P:positive control
1:case 1 plasmid DNA
(white colony but non-inser )

56 4 bp— 2-5:case 1 plasmid DNA

=3 EcoRI ¥77%| % %% DNA(FR1-JH)z & &
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M12345PN

M:molecular weight marker
N:negative cortrol
P:positive control

1-5:case 1 plasmid DNA

olony 1-5
300 bp—> | (colony 1-5)

w. 3 PCR 7k B — R A § 8% DNA(FRIJH)Z & £.
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Amino acid and nucleotide sequences of VH gene from different B-cell disorders

A. Nucleotides sequence

Case 1 <FR]—>< CDR1

>< . FR2

A S G F T F S S Y A
HUMIGHYAAD GCC TCT GGA TTC ACC TTC AGT AGC TAT GCT
Clone 1 =~ --- --- mme e e e een Y e I
Clone 2=~ --- --- e mmm mmm e e e e oo
Clone 3=~ «-- --- e e e e e e ——- —QC
Clone 4 = -—-- -o- —em —-- wwm mme e —-T e -GC
Clone 5 = --- --- S fme e o

A S G F T F S S Y W
VH3-11 GCC TCT GGA TTC ACC TTT AGT AGC TAT TGG
Clone 1 -=-- --- B - WD S,
Clone 2 —-=-- --- S« WP e e oo
Clone 3 = = ~w- --- e mwD mem e mmo Cll eee e
Clone

Clone

(9} %3] >
i
[
!
1
|
'
1
1
[
t
{
i
1
1
1
!
1
1
1
'
1
1
|
l
i
[
1
1
1

Clone
Clone 7 = ~-- ===~ R Ty S e
Clone 8 = --- --- T G T T
Clone 9 = --- -=- T G N
Clonel0 = ~-- --- —-= —-A e e e m-— == =--

(continued)

M H W v R Q A P G K G L E W vV A

ATG CAC TGG GTC CGC CAG GCT CCA GGC AAG GGG CTG GAG TGG GTG GCA

____________ Y

M S w v R 0Q A P G K G L E W v A
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(continued)

HUMIGHYAAD

Clone
Clone
Clone
Clone

Clone

VH3-11

Clone
Clone
Clone
Clone
Clone
Clone
Clone
Clone

Clone

N o ok WN

9

Clonelo0

(continued)

<

CDR2

>

FR3

\Y I S

GTT ATA TCA

N I K

D G

GAT GGA AGT AAT

S

N X

A

D S

K G

R F

A I S

GCA GAC TCC GTG AAG GGC CGA TTC GCC ATC TCC

v

49

D S

K G

R F

R D N S K

AGA GAC AAT TCC AAG

R D N A K



(continued)

HUMIGHYAAD

Clone
Clone
Clone
Clone

Clone

VH3-11

Clone
Clone
Clone
Clone
Clone
Clone
Clone
Clone

Clone

1

2

3

(=]

Clonel0

N

AAC

TAT



(continued)

B. Amino acid sequence

Case 1
HUMIGHYAAD
Clonel
Clone2
Clone3
Clone4
Clones
VH3-11
Clonel
Clone2
Clone3
Clone4
Clones
Cloneé
Clone7
Clones
Clones

Clonel0

[ N @

51
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(continued)

HOMIGHYAAD N TLYLQMNSLZRAED
Clonel T - J T VR X
Clone2 @ =~ - = = - = = - - - - - - X
Cloned = - - - - - = - - - - - - - X
Clone4 - - - - - = - - - - - - -~ X
Clone5 = - - = - - - - - - - ~ - - X
VH3-11 NSLYLQMNSLRAETD
Clonel = - = =« = = = — — « - - - - -
Clone2 @ - = = = = = « « — - - - - -
Clone3 @ - - - - - - - - -« - - - - -
Cloned = - = = = = = = = — — - - - -
Clone5 = - - = - - - -« - - -« - - - -
Clone6 = - =~ — = = = - — = « - - - -
Clone7 = - = = = = = = = « - - - - -
Clone8 @ = = - = - - - « - - - - - -
Clone9 = =~ - = = - = = - - - - - - -

Cloneld = - - = = — &« - - - = - - - -

BE. &6 1 RMEREHRM G 0K LRKE S EHRARTYER, R Kabat F/R 1 LRI L H44BRREAH T 7693
AT £ 1 /8% CDR ¥1 FR 89tb# 2 4b, 4w follicular lymphoma Z F#tb#k .
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Amino acid and nucleotide sequences of VH gene from different B-cell disorders

A. DNucleotides seqguence

Case 2 <~

>

CDRI1

>

FR2

S S v K Vv
VH1-DP10 TCC TCA GTG
Clone
Clone 2= --- ---
Clone 3 e e e e e
Clone 4

Clone 5

><-

K

A

GCT

S G G

TCT GGA GGC

T F S S

ACC TTC AGC AGC

CDR2

Y A I
GCT ATC

T

S W V R Q A P G Q

AGC TGG GTG CGA CAG GCC CCT GGA CAA

“Ae e

-D- —_—— - == - - e e -
“Ae mme mme - e e e e -
eBe e e e - oo oo oo ——
-A-~ —_——— e oo - e m = - ——

Cr FR3

G L E W M

VH1-DP10 GGG CTT GAG TGG

Clone
Clone 2 - - ---

Clone 3 e e

Clone 4 T

Clone 5 e

P I F

ATC TTT

G T A N

GGT ACA GCA AAC

53

Y A Q
TAC GCA CAG
A-A

A-A

K F Q G R Vv T I T

AAG TTC CAG GGC AGA GTC ACG

e mmm e e e —eo T —mm e
e mme e e e
- ——— e === _——— e -=-T - == -
U, S U



(continued)

A D E S T S T A Y M E L S S L R S B D T A \% Yy Y C A

VH1-DP10 GCG GAC GAA TCC ACG AGC ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG TAT TAC TGT GCG

Clone 1 =-C === === oo —ow =oe —oo A A-- --

Clone 2 ~=C === —e= mee —om oo o A A-- - o s —mm mee —m —e —eo R ey ST L e —m- m==
Clone 3 B S T e - S . G i R e G ——— .-
Clone 4 R S e T e < G S e mmm mem mee o e e
Clone 5 R S ey G R e R ey s G - -
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B. Amimo acid sequence

VH1-DP10 S S VKV

Clone |
Clone2

Clone3
Clone4

Clones

VH1-10
Clonel
Clone2
Clone3
Clone4

Clone5

G

R

CDR]

F S

ATIS WV

<~ CDR2 —

s T G
e 7 - G
D I G S
G,
e P T

SSLRSEDTAVYYCA

- - =N - - - -

BN .E6 28K hR ERRES E4ARATHER, KKk Kabat St B e BRI H MR R AFF o Lth ¥ .

7N
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Amino acid and nucleotide sequences of VH gene from different B-cell disorders

A.Nucleotides sequence

Case3

VH3-11
Clone 1
Clone 2
Clone 3
Clone 4

Clone 5

VH3-11

Clone 1
Clone 2
Clone 3
Clone 4

Clone 5

<FRI-><

A S

GCC TCT

CDR1

N

G

T F

ACC TTT AGT AGC TAT TGG

S 5 Y W

CDR2

M

ATG AGC TGG GTC CGC

S

W

v

R

Q A P G

CAG GCT CCA GGC

P
T ¢
e ¢
mmm mm e -G

>

E w Vv

GAG TGG GTG

D G

GAT GGA

S E K Y

AGT GAG AAA TAC

Y

TAT GTG GAC TCT GTG

v

D

56

S

v

K G R F

AAG GGC CGA TTC

T I

ACC ATC

R D N

AGA GAC AAC



(continued)

K N S
VH3-11 AAG AAC ACG
Clone 1 --=- --= T-A
Clone 2 --- --- T-A
Clone 3 --~ --- T-A
Clone 4 --=- --- T-A

Clone 5 --- --- T-A

L Y L Q M N S L R A E

CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG
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B.Amino acid sequence

Case3 FR1 CDR1

VH3-11 A
Clone 1 -
Clone 2 -
Clone 3 -
Clone 4 -

Clone 5 -

VH3-11 N
Clonel -
Clone2 -
Clone3 -
Clone4 -

Clone5 -

B t.%1/53

SGFTFSSYWMSW

FR2

CDR2

FR3

58
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D gene segments and N region additions

Patient FR3 N D segment N

DM5-a/DM5-b
G M T @& T

GGT ATA ACT GGA ACA

G

Case 1 GCGAGA GATTTC ——= mm- --= GG- CACAGCAGCGGGC
\Y G
Case 3 GCGAGA CATTTC ~== G- --= GG-

DXP'T
I T M V R G v I I

ATT ACT ATG GTT CGG GGA GTT ATT ATA

L L
Case 2 CACAGG GG S o g
Case 4 P @
Case 5 e

[B/\ .Sequences of the CLL D gene segments compared with their

most likely germiine counterpart.
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Jy; gene segments

A.Nucleotides sequence

Patient CDR3 FR4
JH5Db ACAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG CAGT
Case 1 = s e et e T- -
Cage 4 R R e e D R et A ———-
Case 5 ey - S R Al - m e e - A --——
JH4Db ACTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

Cage 2-1 -~=Tomommmm o o e e e e e - T~

Cagse 2-2 ---T-~--mommmme e o Grmmmmm e m e e e - T-

Case 3 e R e Grmm e e T-

JH4a ACTACTTTGACTACTGGGGCCAAGGAACCCTGGTCACCGTCTCCTCAG

Case 6 --GG— C---CC-----=ncmm - Tommmmm e — A-

B. Amino acid sequence

Patient CDR3 FR4

JH5b WFDPWGQGTLVTVSS

Case 1 R T T CAGT

Case 4 e T CAGT

Case 5 T CAGT
99 102 105

JH4Db YFDYWGQGTLVTVSS

Case 2-1 F = = = = = = = = = = = - - -

Cage 2-2 F - - - = =« R - « - « - - - =
Case 3 F - - P - R - « = =« = =« =« =
JH4a YFDYWGQGTLVTVSS
Case 6 We->-p-=--=- === = - =

[ElJL.Sequences of the CLL JH gene segments compared with
their most liked gerline counterpart.
A.Nucleotides sequence.

B.Amino acid sedquence.




M. M &

) Y D J Rearranged
L] FR1| CDR1 | FR2 | CDR2 | ¥R3 | CDR3 | FRr4 | variable region gene
b .
el Primer 1
L <
~ 200-240 bp LBA
FRIA <= Primer II
VLJH e
100-120bp €&

Amplified region| Primer name| Primer sequence (5' to 3')
FR3A 5-ACACGGC(C/TYG/C)TGTATTACTGT-3'
i . FR3-FR4 LJH 5-TGAGGAGACGGTGACC-3'
VLIH 5'-GTGACCAGGGTNCCTTGGCCCCAG-3'
VHI 5'-CCTCAGTGAAGGTCTCCTGCAAGG-3'
VH2 5'-TCCTGCGCTGGTGAAAGCCACACA-3'
VH3 5'-GGTCCCTGAGACTCTCCTGTGCA-3'
I VH4A 5-“TCGGAGACCCTGTCCCTCACCTGCCA-3'
VH4B 5-CGCTGTCTCTGGTTACTCCATCAG-3'
VHS | 5-GAAAAAGCCCGGGGAGTCTCTGAA-Y
VHG 5'-CCTGTGCCATCTCCGGGGACAGTG-3'
FR1-FR4 JH 5'-AACTGCAGAGGAGACGGTGACC-3'
FR1-FR3 FR3A- 5“ACAGTAATACA(G/CY(G/A)GCCGTGT-3

Table 1. Sequence of the Primers(5'-3') used to determine monoclonality of
immunoglobulin heavy chain gene rearrangement.

(BEEZEHALTHI)

i A —
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4% 2. Laboratory data and of B-CLL tumor cells

Case No Circulating Lymphocytes CD5 CD19 CD20
(X 107/L) (%) (%) (%)

1 16.6 75 93 93

2 30.1 95 93 81

3 9.0 95 86 85

4 21.4 65 83 85

5 15.2 | 83 90 89

6 29.4 74 89 91

Tumor cells obtained from peripheral blood.
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* 3.

Analysis of CLL-derived VH sequences

Case

VH family GL Donor Dy Iy % Homolgy

Identical sequence
/Cloned sequenced

VH 3 VH3-11  DXP'1 JH5b  99%
VH 1 DP10 DM5-a JH4b  95%
VH 3 VH3-11  DXP'1 JH4b  94%
DXP’1 JHSb
DXP’'1 JHSb
JH4a

10/10
5/5

5/5

5/5

5/5
5/5
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- % 4. Distribution of mutations in CLL-derived sequences

Case No # of nucleotide difference

FR1 CDR1 FR2 CDR2 FR3 CDRs
1 0 1 3 3 1 4
2 0 3 0 2 5 5
3 0 2 2 2 1 4

FRs
4
5
3

Total
8
10
7
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% 5. Distribution of mutations in dominant VH sequence

Case No Region Gbserved Expected

R S RS R S (R/S)

1 FR I 3 (0.3) 5 2 (3)
CDR 1 3 (0.3 2 1 (2)

2 FR 1 4 (0.25 6 2 (3)
CDR 4 1 (4.0 2 1 (2)

3 FR 0 4 (0.25) 4 1 (4)
CDR 4 1 (4.0 1 1 (1)

$%  R/S is the ratio of replacement (R) to silent (S) mutations observed
in CDRs or FWRs , as compared with those expected by chance alone.

%  Calculation of number of expected R mutations in Ig V- gene CDRs or FRs:
Number of expected R mutations =
nX(CDR Rf or FR Rf) X(CDR,, or FR,,)

where: n=total number of observed mutations
Rf=replacement frequency inherent to CDR or FR sequences
CDR,,, or FR ,=relative size of the CDRs or FRs
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Table 80-6. Terminology Among Four Classifications Schemes

Working Formulation

Rappaport

Lukes-Coliins

Kigi

Low Grade

Matignant lymphoma
Small lymphocytic
consistent with CLL

plasmacytoid

Malignant lymphoma,

folucular

Predominantly smal! cieaved

cell
Diffuse areas
Sclerosis

Malignant lymphoma . fofiicular
Mixed, smail cleave

large cell

Intermediare Grade

Malignant lymphoma.

foliicuiar
Predominantly larg

Diffuse areas

Scierosis

2 and

Maiignant lymphoma, cifiuse

Small cieaved celi

Malignant lympnoma, dift.
Mixed small and large

Sclerosis

Epithelioid cell compenen:
Makgnan: lymphema. Cifiuss

Large cell
Cieaved cell

Noncieaved cell

Scierosis

High Gragde

Mahgnant lymphoma

Use
rol
cel

Large celi immunobiastic

Plasmacytoid
Clear celt
Polymorphous

Epithelioid cell compgenen:
Malignant lymphoma

Lvmphobiastc

Convoiuted ce!!
Nonconvoluted ceili

Malignant lymphoma

Small noncleaved
Burkitt's
Foliicular areas

Miscellaneous

Composite

Mycosis fungoides

Histiocytic
Extramedullary

plasmacytoma
Unclassifiable
Other

Lymphocytic, well
difierentiated
Lymphocytic with
plasmacytoid

features
Nodular, poorly
differentiated

lymphocytic (PDL)

Nodular, mixed
(NML)

Noduiar, histiocyuz

Difiuse. mixed
(DML)

Cifiuse hishocytic

Difiuse histioeytic

Lympnobiasuc
(previousiy
referrec 1o as
diffuse PDL)

Undifierentiated
lymphoma,
Burkitt's and
non-Burkit!'s

Composite

Histiocytic
Extramedullary

piasmacytoma
Unclassifiabie
Other

Small lymphocyte, B and T celi types
Piasmacytoid lymphocyte

Small cieaved FCC

Small cieaved or large cieaved FCC

H tmemz P
Large cieaver ¢ria"ge ronclezved
~
FCC

At e

Diffuse, sma! cieaved ce't FCC

Predominan: cel tyoe, inciuding FCC
subseis (smal cleavec. largs
cieaved. large noncieaved) anc
some PTCL

Precominant ce' iyode. la-ge
noncieaved FCC > lagz cleaved,
some PTCL

Immunobdlastic sarcoma. B cel:

DTC!

(predommawny trymxc or: g[n),
rarely B cel.

Small noncieaved FCC. Burkiti s and
on-Burkitt s

Composite

Cutaneous T cell lymphoma
Malignant hist:ccytosis
Piasmacy.oma

MU lymphocytic, CLL
ML lymphoplasmacytic/lymphoplasmacytoid

ML centroblastic-centrocytic (small),
foliicuiar = diffuse

ML centrobiastic-centrozytic (small);
folhicular = diffuse

LN r N
ML cenlroblastic-centrocyt

ytic (large),

ML centrocytic (small)

Mo centroblastic-centrocytic (small), diffuse
ML lympnoplasmacyticicyioid, polymorghic

ML centrobastic-centrocyuc (larg
ML centrocytic (large)
ML centrobiastic

e) diffuse

M. immunobiastic

T zone lymphoma
Lympnoepithelioid cell iymphoma

V.. lymphoblastic, convoluied celi type

ML lymphoblastic, unciassified

ML lymiphoblastic, Burkitt type and other B

lymphaoblastic

Mycosis fungoides

ML plasmacytic

Abbreviations: ML. malignant lymphoma; NML, noduiar mixed lymphkoma, DML, difiuse mixed lymphoma; FCC, follicular center cell; PTCL,

peripheral T cell lymphoma; > greater than or more common than; PDL.

poorly differentiated

lymphocytic.
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