Microsatellite analysis of childhood leukemia : 9p
and 12p abnormalities and expression of related

genes
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WNBREIMIBICBIT A=A 70% 55 4 NEMT
Geth /R 12p,9p FEI DO FE B E B+ DS IICEE§ A 13

SRREEFMEEFDRBFHIE (T DR S—5dD)

[ R = S '

VA7 RYT T4 MBSO BEFREEOBITICB TH—OFHTAF 04O (oss of heterozygosity,
LOH), DNAEHEE (replication error, RER) DA H # ML T X BN/ FETH D, AEOERIZ L ) ERBEO X% 531
MBS 2B VTS LOH, RERDIETH L ENE L) 12k o725, ZOERMITESHVEVTH B, KL Tt/ NG s
BEGHREMNELLTTEROTA 7045754 bv—h—% BV CRERDHEE X WET % L FARIC, MNEEMEIIBNT
BOBEEA T & SN HGEAE 12D, IpFAMD LOH OMERE % L7z, £72, 12p, 9p i f¥ % B 6124 L TEL, KIPL,
pl6#{ZTF 15 & O'TEL/AMLL % X 5 R{ZF DRI % M55 PCRIE (reverse transcribed-PCR, RT-PCR) 1= CHEf L7:. RER®
BRI IZHERT 65 AEBIH SAER] (7.7%) LB LEL <K<, Lod 2 TOEMCBLTIEHO~Y—3 —0AiZBWT
RO LNz, REROFEEMIICHL COURBLOHFETLLD, BREBIZEONI LN EHATSH Y, ANBILEEEIC
BIZDNABREAREOBSHEV DL Bbh/:. 12p TLOHBHE TTEL/AMLI BH % 58072 3T L RSN Y /9
I (common acute lymphoblastic leukemia, CALL) @ 2E#CIZiF¥ TELOREA D 5N, 2BMBORETEIZ L
BEHATRENTZ, 9p TLOH £ Rz CALLD 11Tl pl6BIE T 5 L W2 DRBEA LW EXTREN, pl6&{EFOLOH I
LBFEBATRE SN, EETNEHREIRERPTLOHOS & &N 5 12p, IR THD LRI &, B L U25EHITIp,
RpW#RIZE 72> TR A 20375 1 FEE, REFREFMBROONIETH S, 9l LOHE# 0 7-CALLD 1
BITIEpI6 IZEREIZRD SN L h o 2f0b D12, TEL/AMLI O %87, 12p CRER & 32 7 LIEFITIZKIPL, pl6 B
DEEFERIBOON LD o7z, TREDF = —IW/NEAMRE, 5512 CALLIZES W Tid gt hiimop, 12p 13451 0ET
2L (R fER%, LOH, RER, BETER) 2BILRTVAY PAKY N THIIEARELTWALDEEL SR,

Key words replication error, loss of heterozygosity, TEL/AMLI fusion gene, KIP1(p27), p16

DG FHEYRNMATOMEEIZL Y, Be RO
BIZFLRVCRESNDDH5, IHHZRHTLE, EHE
RF L HIaAIEREECEDL 2 BEET OB SR, Bk
BEETFONTOEAMEOWHE (loss of heterozygosity, LOH) 12
K BBEEMRE, BIOWMEZHENS LS 2k -7-DNAK
EHRMOREIZL 5 DNAMEEEE (replication error, RER) A%
oz, —onOsE (£ =T — 3 3 inisiation) B
L ORE (79— 3 ~ promotion) (212 N5 OERAHES
HIZHSLTWwEHDEEZLNTWS,

BIZELOH® REROBHBEOH 2 Ly DAt~ 4 s a5 5
A MES (microsatellite analysis) TH5Y. <~ 7 u¥57 34
I (microsatellite) & itk +4'/ LDNALRIZEHKAEET 2, &
IEHARE D BRI L IFHEFI O R LI O Z & T, BWAIZL
S TEBENRELEARCHEECELM A RAD SN A, PCRIEIZL
NZOEHERBT A LT, B—OFHTLOH, REROW

FROEIIR2THRZN, FHI104E 1 H 19H%H

F O HTTRETH B .
2N ETLOH, REROAFZEIE FIC MG % i ST
&7z, KBHEICB T BRERET, BIHREFOEROERKIC
LB BEMREBOEZ T T ENEEL LTED LN
Twa LYY, A, KB, BN S EBEA L E LT
RERASE B CH 25 FAH 5212 8, DNASHE R
DREFIFIBUIRETEROEELVEL LD 0E L
THEASATVEY D —F MRS B T et fRin i
20D F X ZHEET, ¥FATEA (Tabbf#st, %<k
HEHTF) ORBEAEEOR LML LTSN T & 724
id B AT, LOHIC X B HIHE G T O 4 k2 DNA IS5 et
DEREDOUEG bEEREENL LI ITh o TEY,
ARMBES BV TR EHEEICLOHA RO bR 20k
125 Pt amlE (12p), % 5 NC9FRAHEN Op) TH 59,
& % OFMIZIXTEL, KIP1(p27) 3B & U pl6 & {EF o L #

Abbreviations . AML, acute myelogenous leukemia; ALL, acute lymphoblastic leukemia; CALL, common acute
lymphoblastic leukemia; LOH, loss of heterozygosity; RER, replication error; RI-PCR, reverse transcribed-PCR; TE,

Tris-EDTA
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DG IS TV B W,

DNA I A7y FHBEBBICEL X, —KiIZnEEE o
RERDMEBEE I LV E ENTWBATD ™ japm ahp: o
MFTOBMEILIEY, BMENMERRED, =1 J@Ey o~
NRIE® % ETETORERMMEEDREDH 5. 72 DNABEE
BWORKN T H 2 RIZHEIFIRIEYE KIS O R A T HMHEARRE L
rEOBELH B,

ZOLHIMHEEE I CBVYTL <A 7 0¥ F F 4 M D
L:MZLOH, RERDHFFEN A SN TETIEIVED, 20% 1L
BRBOSEMERETLVEHBIL2b0TH A, MEIEE
BINBAIBIZ BV TREBEDE 7V CRERDSTIETS 5 20t
gMTHAHL, ¥4 2709551 MEH LOLOH, RER &%
BORY (%, B3 LOER, D-FEFrsEomR
WKBLT, 2OERMTEFSICE 2 SN TV RO BIRT
»H5.

REFFEIE, ANRMTEEBORE, %26 CIZERIZLOH®
DNABEBIZFOREFLDLIICHE LT E R~ A &
0774 MERERAVWTHLPIZTAZ L4 EBE LTARE
iz LOHWEEEOR W E SN 5 12p, Op I H > THRE L
COFEBIIET B AR OBRE T ORI 2 HEEF PCR (reverse
transcribed-PCR, RT-PCR%) (2 THIE L, LOH OH¥EEE kD
FIZDOWTHEEZMA 7. RERIZEL CTIZLOHFO~v— % —
TED, REELBACHBTATEFOYL 2045754 b
TRz, WER S E—ESNCE L EEEOBREE AVvEE o
HER L DREEIZDOWT HIRE L7,

WRBLUFHE

I. #¥%

19874~ 1997 E DM, SIRAKBEEEH/A B HIE T
EREHD 2 SNINRIMEEBEE D S b IRERBA T T
HolNBEM Y L MERMIE (acute lymphoblastic leukemia,
ALL) 46%, ek % ) /3E (non-Hodgkin's lymphoma) 7
%, BHEBBME M (acute myelogenous leukemia, AML) 7 %,
AFP6SZAMR E L7 (K1), W5, HRELEET 8L,
TEGI b &0 G780 MK & AT L 7. % B ALLIZ DV Tl s
FWRE 2 — 7 —ORFIZTBMBR, TEHBRFRIZSHL .
FIZBHINLRIE CDI0KYE, CD19MEYE, #MRAZ N 1 BiREVE %
TE BB MMM (common acute lymphoblastic
leukemia, CALL), CDI1OMGTE, MINIEM . $EBTE%E 7L Bl
) 2 SHEFIfE (pre-B ALL), # N b4 % 5K 8 (other B)

Table 1. Patients and samples

Discase NQ. of No. of
patients samples
CALL 32 39
pre-B All 5 5
other B 2 5
T-ALL 7 7
NHL 7 9
AML 12 15

CALL, common acute lymphoblastic leukemia; pre-B ALL,
pre-B acute lymphoblastic leukemia; other B, other B-cell acute
lymphoblastic leukemia; T-ALL, T-cell acute lymphoblastic
leukemia; NHL, non-Hodgkin's lymphoma; AML, acute
myelogenous leukemia.
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I. #&

KHFFE DN FNEOBEE % 7R3,

D w4707 54 MEREBVCRRIMEEE O LOH %2
LUIZRERDEE L 12T 5,

2) Bt kOB EM £ 2o feta iR 12 FEM T LOH, RER% 3
OIIEBI & HLINS, F OB ALE T % pl6, TEL, KIP1 (p
27) & TEL/AML] #zRE 85 F DB % W5 E PCRIE T T 2
& TR BRI L & O BREM IOV THRET S,

1. bR

ISR S IS ERNOBROBIE, KM E 713 >3
%% Ficoll-Hypaque O [t B & (5 12 T B BR & 58 L Rk & L
2. REHROEEHROLEE, Wy 0% ETEEH
OB EDPTH o7, LR ET 2 EEMEE, [
RGBT B AR & BB MEA % O KRS I ALk E
(AVAN

2. BEEOMMH

M2 X 108 % ) > BHR S i 1ml IZF i, 10mg/mlo 7
D7 F-HK (REMBETE, KE) %100, LEN#%
DNA/RNA /77 X 3 Fllilh > A 54  E5 341 (Perkin-
Elmer Applied Biosystems Division, California, USA) = T & 411
LD RERDNAZE L. 57 DNALLO0.2 X Tris-
EDTA (TE) % C2mM ) X737 2452, 0.2mM
EDTA, pH 7.0) 12 L7z, —E8%HLY 260nm OWGE %
5E L CDNAME B L7z, 720081215 U RNaseA (= v #
Y=, BN ICTRNAZ MR L 7 =) — /70 0FRIL 4
Hith, =% /7 —LibBICTHEWL 2. #RNAOHIH I
Chomczynski 5D HE? ZLUTFTOL I IZHR L TITo7:. 1%
EODW UM Y72V aF+ 27 4— b, 25mM 7 T8
FRUYAPHTO0, 0IM2—ANH T RIF /=, 0.5%
N—=Fo0f Loy BT M) a) 121/1085802M B
Bk b 7L pHA0 &, 1IBRED REBEYZF L (diethyl
pyrocarbonate, DEPC) LHUKIZTHMLZ 72/ — L2 REL
Xz B L7z, 1 CHEE L Z2MIH2 5 X 1012 4 L X 1m)
EMARCESEL, 02mlO 700k bA ({2 T IAT L ad—
WEMRENED) ZMEAFLTF » 7 23 F4—12T20~ 308
MRS L 7o SURC SR R, MR s AR08 (b 3 -
1L, WED) 12T 15,000 rpm, 20450, 4CTHELSEEL, |
BIEEDA Y 708 =L e IARRML, RiRT50E
BB PEU15,000 rpm, 20901, 4CTHEAL L7z, BOB i x
5T, B RNA) 275% T4 2 — b Iml 2 iRl S 4214
15,000 rpm, 577f, 4TCTTHEO Lk ZEEILL 72, ikt es
IBREFEIRTOSMEE L, Ll Z8HB s, 1X Tris
EDTA (TE) #&## (10mM ~' A7 3/ 2% >, 1mM EDTA,
pH 6.8) 12 L 260nm DR % MI%E L CHRRNAME % )%
L7z, %7z, 260nm, 280nm DOWELIEREED H % Ml%E L RNA Ol
EOBEL LD, KEIZX->THESNSRNAIE OD 260nm
£ 0D 280nm DALY ~20 &£ EbDTRIFTH 72,

3. 17R${cDNA DA

R o THONHARNAL 4 g 4B E LI Y ¥ L TT
A7 —IZTIRGEDNAE SR L. 9, HRNA 2mg IC
80mM 7 ¥ AAFHR I LI F KT T4 <— (Fifik, HR)
15u1%mMA, IXTEREGE (pH 6.8) THE 25 4 LI L
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Table 2. PCR primers for microsatellite analysis

i)

Locus Chron"losqmal Repeat Primer sequence
or Gene localization sequence

D9S17 9p21 CA 5'-AGCTAAGTGAACCTCATCTCTGTCT-3'
5'-ACCCTAGCACTGATGGTATAGTCT-3'

D178261 17pl2-pl1.1 AC 5'-CAGGTTCTGTCATAGGACTA-3'
5'“TTCTGGAAACCTACTCCTGA-3

D16S260 16q22.2 CA 5'-GGTTGAGATGCTCACATGC-3'
5'-CAGGGTGGCTGTTATAATG-3'

FGA 4q28 TCTT 5'-CCATAGGTTTTGAACTCACAG-3'
5'-CTTCTCAGATCCTCTGACAC-3'

D12S89 12p13 AC 5'-ATTTGAGAGCAGCGTGTTTT-3'
5'-CCATTATGGGGAGTAGGGGT-3'

D12598 12pl3 CA 5'-ATTGGGGACCCGTGCTA-3'
5'-CAAAGCCTGACGTAGAAGCATT-3'

DCC 18q21 TA/TA 5'-GATGACATTTTCCCTCTAGA-3'

5“TTTAGTGGTTATTGCCTTGAA-3'

FGA, fibrinogen alpha chain; DCC, deleted in colorectal carcinoma.

Table 3. PCR primers for amplification of 12p or 9p related genes

Gene Primers Sequence Ta ()

TEL TEL-5 5-ACCACATCATGGTCTCTGTC -3' 55
TEL-3  5-GTTCTTATGGTTTCCCCACA-3'

TEL/AML1 TEL-5 5-ACCACATCATGGTCTCTGTC-3' 55
fusion gene AML1-3 5'-TGGAAGGCGGCGTGAAGC-3'

KIP1(p27) KIP1-5 5-CTTGCCCGAGTTCTACTACA-3' 55
KIP1-3 5-TGGGGAACCGTCTGAAACAT-3'

pl6DNA pl6-5 5-GTAACCATGCCCGCATAGAT-3' 55
pl6-3 Ex 5'-AAAACTACGAAAGCGGGGTG-3'

pl6RNA pl6-5 5-GTAACCATGCCCGCATAGAT-3' 55
pl6-3In 5'-CGGGCTGAACTTTCTGTGCT-3'

Ta, annealing temperature.

72. GeneAmpTM PCR System 9600-R (Perkin-Elmer Applied
Biosystems Division, California, USA) % i\ 65 C T 10 4l {4
%, 052 T2CTETHALL, ZOBBTRNADEMKE L
TEGAR—DT == )y ETol, Bl &K ERIDHK
[100mM Tris-HCI (pH 8.3), 200mM KCl, 20mM MgCly, 20mM ¥
F4 AL A =)l (dithiothreitol), & 2mM O 4 FIHDO T+ F ¥
VARX 7 LFF F=1) 2B (deoxyribonucleotide triphosphate,
dNTP), #iEE#EZ RAV-2 (FiEE) 10867] 25 4122,
42°CTO0 MK L cDNAR AL S ¥ /=%, 90°C, 24 M TH
HEME (RAV-2) 2LiGFsE7. RE#ETH1XTERER
(H7.0) 50 1 1 & M ZAEE 100ml & L, 1EDPCREFENIE p 1%
I L LTHW .

4, A7 O¥F I A MEH

ARz BITBE~A 7095 T4 MR L LClE, AR
JEETLOH D%\ 9p 26 1 AT (D9S17), 12p 25 2 &
(D12S89, D12S98) & [EIHED L& 6 CEME ICRERD A 5
5 AEFT (D17S261, D16S260, FGA, DCC), &t 7fiAT%
WELL., 794 v—OEERY 2 5 ICEMIE, K218
KELTHELE. BBT7I74v—0EERINE, 1% —Fv
k (http://gdbwww.gdb.org/) % 4 L Genome Data Base (GDB,
Baltimore, USA) & 713 3CikA & 51 L™, 72 L&t
(EE) ICABREEL- 02 F0F FHH L.

<A 7 a%5 54 bOPCRIGHH L7z gtEDNAOL 2 g &
HEE LT, B2, MOKETI4~v—, £200, MD47H
#{ ANTP, PCRFIS#EEE (10mM Tris-HCl, pH 8.3, 50mM
KC1, 1.5mM MgCly), Tag DNAHR Y 27—+ (Perkin-Elmer
Cetus, Norwalk, USA) 1.25 B ZMZ &&50 u 1 TiT>72. K
JilZ GeneAmpTM PCR System 9600-R % >, 94C X 55D %)
WAk, 95CTX30/, 7=o—1) ¥ FilEIZ55C~57CT
30F, 72CX 30O 1 7 L E35~40Y 1 7 Vif-7.

ISR 2HDIEED Y 1 THLIKEREK (025% 7 0E 7
/=T h—, 025%F VLT /-0, 50% 7))
¥) A, sml%6%~9%FELFRY T2 LT I FI VI
ks L7, KEIHRO YL % Bio-Rad#igef ¥ v b (Bio-
Rad,Hercules, USA) % W THa L 7=,

TR & I8 Wl % [ R IRKE 2 1Ty, S T
SEMEEMEE BB EONY FEROONEAT
RERMGMEE W L7z, 72 LOHOHIEE, [EHMET2A Y
FAGBELTWAIZS b b6d (~NFEES), BEEMRTIE
ALY RBETED NGB WEESE L, EFEMTNY T
BIRLPEO LNE VIS CREER) F0<1 70t 754

MCELTIRHERE E L. 2BREFZEOONLESR,
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Table 4. Result of RER and LOH

No. of informative cases /

No. of RER cases /

No. of LOH cases /

I(;;) éu:ne no. of patients no. of informative cases no. of informative cases
(%) (%) (%)

D9S17 51/65 (78) 3/51 (5.9) 251 3.9)

DI75261 44/65 (68) 0/44.(0 ) 0/44 (0 )

D165260 37/65 (57) 1/37 2.7 0/37 (0 )

FGA 57/65 (88) 0/57 (0 ) 0/57 (0 )

D12S89 47/65 (72) 1/47 (2.1) 3/47 (6.4)

DI12S98 39/65 (60) 0/65 (0 ) 0/65 (0 )

DCC 43/65 (67) 0/43 (0 ) 0/43 (0 )

FGA, fibrinogen alpha chain; DCC, deleted in colorectal carcinoma; RER, replication error; LOH, loss of

heterozygosity.

PCR&M 2 EZ 475 L b 2M EZHE LB % Ml L 7=,

5. PCR, RT-PCRiE

AU T I A MG CREE 2RO 7 108 B & 0
ARG G YL T 12p REE RO 18] (86, KT 124
L RI-PCRIZTTEL, KIP1(p27), TEL/AML1, p16 mRNA®
REOGEEZE L7z, F72, pl6IZM L Clig /A DNA * 8§
Be LAPCRICTHVBETHITOKEDHMIZD XML
o W7o 77 4= =, @TSEHLICERE L2 o TERE
ERBLUEHET =—) Y VREZE3ICT LHTHET. PCR
BCRiE, LECEHEE L 721K cDNAD ) b5 4 1% 1EORIED
BMLLT, ¥4 27u¥F7354 b PCR & [AIBf I A% 0.2 0 M D
K774 <=, £200 u MO 4 %40 ANTP, PCRIISHE i,
TagDNARY A 5 —F 125 L &N Z2 &850 1 1 TiF- 72,

BUBSMFIE, 94CTX5HOWMEED, 95T X305, #3
R T == Y FIRET308, 72CX30804 4 71 %35
~ATFA T NAT o7, HIBRI10DD1IRED ¥ 4 711 ikBhe
il 0.25%70E 72/ — LT h—, 0.25%F LT )
=, 15% 7 1 32— 400) 2%, 10mlz3%7H 00— 24
VH1M4—-Takara, il 1KLL FTya 70
1 FRARK, FHBLER (b5 240 34— —, 7
aY) LTEEEL .

1573 &

1. =1 o045751 MR

TEHTOZ A 79555 A bv—7h— % [T/ i
65IEMR, SOMINAE RN L7z, 1, 212 (CEMW A Y Ry
—YERT. FRERORO EEIZLOH, FEIZRER O %
Rz, RANRL 2 L IZ65EM DN, 5481 (7.7%) T
RER % FH& 7245 F R O EB) & MBS Co WF LD 2 -
2. SEEBIOMALLA 4H], AMLA 161 Tah - 7. %7 RERH,
MEFLVBIZEOON L0, FREBICHOTHETS L0
REBATHo, RIZERIZUFFF4 b v —H—TO
RERZ & UNC LOH D#E % £ 410 F L TRt. RERFFL
725 B 3HIAHTO B et AR ATIE IS AT B 4 2 DIS17 THREN KL
iz 3520018, 1284 EMAEHIC(IE T 2 D12S89 & 16 %
BetofRIZfZ B % D16S260 T#I 21 1619 RER A &1
L. EOMABFOYA 2 0% F 54 bv—H— IRV TIE,
WENDEFITH RERIZA BN o 72 (E5).

LOHZ, D9S17 T51HIH 261, 3.9% Th o 7-. DI2SSI Tid,

Fig.1. LOH and RER of D12589 (12p). LOH and RER are
shown in the upper and the lower panels, respectively. LH1,
LH2, LH3 and RE1 indicate the patient’s numbers, the same as
shown in Table 6. Each arrow indicates a loosed allele in
LOH. O, CR, R, IR and 2R denote at onset, complete
remission, relapse, first relapse and second relapse,
respectively.

RE 4
O 1R CR

W

Fig.2. LOH and RER of D9S171 (9p). LOH and RER are
shown in the upper and the lower panels, respectively. LH4,
LH5, RE2, RE3 and RE4 indicate the patient’s numbers, the
same as shown in Table 6. Each arrow indicates a loosed
allele in LOH. O, CR, R, IR and 2R denote at onset, complete
remission, relapse, first relapse and second relapse,
respectively.
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47BIF 3B, 64%TH - WKL SEHDTA 7 FTI1 ¢
V—H = ETIROWTROREF T LOHIFED b, 9% L 12
FORERIZIRE L T (F4).
I. 12p, 9p E#¥ %#RYEN TNHOTEL/AMLL, TEL,
KIP1(p27)7% 5 U pl16 BIEF D RIRAEAT

WRET—ERIZLTEREIZIRT.

1. TEL/AML1 & [E% TEL DR %
TEL/AML1 (3% LH1, KT1, LH4 T#HHE Sz (23). KT1
DN Fidfih & IE$ 5 & 78, TEL/AMLL D) # it 2
Hard ), HVHOERR (variant type) TH o7z, Wihd
CALLOER TH o7z, LhBEREBESITGHEETIX, 2FL
1 FRBADM IR S TR,

TEL/AML1 O#zE% 4 LT 5 3 ik 2 1T (LH1, KT1)
TEETELORBE2BO Lo o7, LML A6 LHAIZ AW
TIREFTELORB2E0H 7.

Table 5. Microsatellite markers of the RER-positive cases

f

2. KIP1(p27)D5EH

KIP1(p27) i, EBIREITE LK BHENPET LTz (M
4). TRUHNOEFTIE, THIcBRAI TV, T OEF
RE1D#ETRE L, KIPIE2DEEOA 704754 b~
— N —T#HHDI2S8Y CRER % Wb L DA TLOHIXFRADOTHEL
3, P L RELDNARKR L, MARE, BERL
EZE 5 mRNA BEMDEALEF LI A F LR LI L 2 EE
BOEMIEZ LN,

3. pl6EIEF & ZDEH

PIGEIEFNII VY 2E 4y Oy 3DOMTYELDNAD
PCR, =27V >»2&x 7 3 TCRI-PCRE# 4T 2R %2 RT
4.

pl6EEFIE DIS17 DI F LB L, ZTHiz k) LOH »%iE
B X 72 LH5 Cid #ekDNA DR S % <, RI-PCRTHILD
BHY, Wt LBEEFOLERREIEZ SN, —T7, FkE

Markers

Patient Disease State

D9S17 DI178261 DI16S260 FGA D12S89 DI12S98 DCC
RE1L CALL 1R/2R - - - + - -
RE2 AML 1R + - - - - -
RE3 T-ALL (0] + - - - - —
RE4 CALL O/1IR + - - - - -
RES CALL (¢] — + - - - -
+, RER-positive; —, RER-negative; CALL, common acute lymphoblastic leukemia; AML, acute

myelogenous leukemia; T-ALL, T-cell acute lymphoblastic leukemia; IR, first relapse; 2R, second relapse;

O, at onset.

Table 6. Clinical characteristics and the gene expression of LOH- or RER-positive cases

. S Karyo- TEL plé6
Patient Disease State type LOH RER JAMLI TEL KIP1 DNA/RNA
LH! CALL (0] NM D12S89 — + — + +/+
KT1* CALL (0] a — — + — + +/=
LH2** Infantile @) b - — - + -+ +/+
leukemia

R ND D12S89 — — + + +/+

(CNS)
LH3 AML (0] c D12S89 — - + + +/+

R d D12S89 — - + + +/+
LH4 CALL [¢] NM D9S17 - + + + +/+
LH5 CALL (0] e D9S17 - - + + —/=
RE! CALL R ND - D12S89 - + - -/
RE2 AML R ND — D9S17 - + + +/+
RE3 T-ALL (0] ND - D9S17 - + -+ +/+
RE4 CALL R ND - DI9S17 - + + +/+
RES CALL (o] f - D16S260 - + + +/+

NM, no metaphase; ND, not determined; LOH, loss of heterozygosity; RER, replication error; +, positive; —, negative; CNS, central nervous
system; CALL, common acute lymphoblastic leukemia; AML, acute myelogenous leukema; T-ALL, T-cell acute lymphoblastic leukemia; O, at
onset; R, relapse; a, 45, X, -X, 1p-, 6¢-, 8q-, 12p, 13q+ (9/20) 46, XX (11/20); b, 47, XX, +Xt (11;9) (g23;p13); c, 46, XY, t (7;8) (p22;q22) del
(12) (p11.2p13); d, 46, XY, t (7;8) (p22; qww) del (12) (p11.2p13) del (17) (p13); e, 45, XX, 4q-, -9, 9p+, 16q-, 17p+; f, 46, XY. *Although
KT1 shows mosaicism in karyotype, almost all cells for analysis were leukemic blasts. **LH2 has mixed lineage leukemia (MLL) gene

rearrangement. ***Variant type.
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(2 LOH #%ER & L7z LH1 T, 4t {kDNA & RT-PCR CHIIE
Ny FEBHTEY, [FLLOH TH W IEETFOIREIZR
hoTwhrEZHNT,
FpIRFEEROLVRELITIE, P2 ELd—FDple#k
EFPEEL TR IO TREBIER L T/, o
COEFITIEAETRO B Y, pl6 &[RRI E I REE T

M L1K1L5 M L4

TEL/
AML1 139bp
100 bp >> <4 139bp
M RIL1KI L5 M L4
TEL
208 bp—p> < 208 bp

Fig.3. RT-PCR analysis of TEL gene and TEL/AMLI1 fusion
gene. Each black arrow indicates a PCR product size. The
white arrow head indicates TEL/AMLI variant. M denotes a
molecular weight marker. L1, L4, L5 and K1 denote patients
LH1, LH4, LH5 and KT1, respectively, shown in Table 6

M L1R1LS14
KIP1
<€ 290 bp
M L1R1L5L4
plé6
DNA
<4 125bp
M L1R1 L51L4
pl6 x
RNA

< 163bp

Figd. RT-PCR analysis of KIP1 and p16 genes. The p16 gene
was also analyzed by genomic PCR (p16 DNA). Arrows
indicate the PCR product, the size of which is shown on the
right. L1, 14, L5, and R1 denote patients LH1, LH4, LH5, and
RE1, respectively, as shown in Table 6.

& 5 KIP1(p27) DEEHB AT L T 7z,
% =

BERIC BV T4 2 BB EF PRI EETORENE
B4 A LICX D ERMESSITEHRE LB THEMIZ SNt
BIENFMLENTNDEY, ZOBLOHIZ & 1 k4 ISHEHIHIE
BEFPREL TV ZHEVEOBENER LA L, #fioDNA
BIERBOET 2 Jat L TREROBIERE 75 < 22 5. DNA
BEEMEFEROEEFERLBES I ERIL, LT
BOBRETERIIMEEIZER SR TWL

=77, MHMEEICB) 2 RETFEROMEE, BMEMtn
MAFIZBITB T 1570717 (phl) etk E % B H iz
R BRI ) £ A T MIETORBE NI SATE S,
FRNB BRI MR C IR B R e BRI R, ¥ 2 5 (%
FEAVSHAMONDZ LI 2R, T05 4 TOREFEED
EEIZROEETHY, 2oRLBEHEE2LTHAZ Lk
BOLIDLVERIIL>TETVAEYN, —FT, 40Tl
BRI B VT B RAS, p53 4 EOMETH T N3, —In% ek
AL TH SN TS, LA LFOERMTIZEREIZY
ELTIEL .

ML M T 5 ECTEE L ER %> LOHR RER % [H
RIS T AENFEL L TIA Y I99 75 1 MEHFD
b, T4 27Ut TS5 ez b4 LDNAFICHEET 21
FEPOHIEEAREOBM A EERNOBEE LD &
T, WAL o TR LABRIZEHEDOS ST SR,
SHTRETORBAEOH SO AMAICEESME Rd v 4
TR TIAMDPER Ty TERTWAED, oKL
WA OWMMzHL LI IZPCRT I A~ — % s LR 2
X, BOELEEOBENEZ N FOBSOEWE LTHRETS
ZENTESL, WHBEEOYL 7 0%F 5 4 MISEMEE
FALIEE TRCHEER, BBHEONTEZFICHIEL T2
KON FAERBENE, TOHFIETIZLOH v BE$IT,
EHA TR ER A RTN Y Fo— L EgEaiacidydk L 1
KON FLTHIEENS, 2F W P8 To- - hardEL
TWVDIENFEDIIRENS, FEEMNIC BT &
LOH 2 @it S o 5, SEHIHI B 51 0 2 BRI &1L 3t (two
hit theory) (252 &, WRE L7z~ —F — OGS0 GE
T OLEEDSH AR SN D, EEFIEHIZ BV TIZE R
A AT LOH T oG & L TR ST &7,

7z, MIMIIEACK, DNABIBIOB Iz L7 & Zfs it (3
LRRPLEIEIME E TORIRIEAL L) 2 IBHE T 5175
HoTwvid, ZAUIDNA I 2~ v TIEEER L WRITR, L b
T ZAUZ T 285 & L ThMLH1, hMSH2 7% X0 # {7
MR sO—-2 7SN TwE?, JEEMTDNAISHERED
P LZREICH DL, DNAGHOB= A 20455 4 + i
ALY L 2L TETRDELEBIZEBLIEL
B, Thbbv 4704554 MEFTIZHRGWT, FEMIE Y E
B TIINY FORSPEFRELZ LBSMFBE SR, Int
RERF2id, ¥4 204554 P ARLEM (microsatellite
instability, MSI) & IFUFDNABEERTO—20EE L LTwn
B, GEE, COL) BBEFEROEEEED S L REE
FEEOFEEIHES SN, DNA I Ay FBERE LITF
BN TwWa, ZORFEE, SUGEEEEREEREHEE VD
BIEEESTHL ISR, MASEIEWEL - REE
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Abstract

Microsatellite analysis is one of the excellent methods of gene analysis, which can detect both loss of heterozygosity
(LOH) and replication error (RER). Recently, malignant solid tumors in adults have been vigorously examined by
microsatellite analysis, but the meaning and interpretation of the results are not clear for hematological malignancies,
especially childhood leukemia and lymphoma. In this study, 65 cases of childhood leukemia and lymphoma were examined
using 7 different microsatellite markers in order to estimate the frequency of RER. Additionally, LOH in the two loci (9p and
12p), which have been most frequently identified in childhood leukemia, was investigated. Furthermore, the TEL, TEL/AML 1
and KIP1 genes on 12p, and the pl6 gene on 9p were analyzed by the reverse transcribed (RT)-PCR method. RER was
detected in 5/65 cases (7.7%) which showed very low compared to that of solid tumors. There were no cases which showed
RER at more than one locus. Three cases showed RER at onsets, and 2 cases at relapses. From these data it is suggested that
RER was not the major abnormalitis in childhood leukemia, and that the abnormality of DNA mismatch repair system was not
involved in leukemogenesis. Gene expression analysis showed that 2 cases with common acute lymphoblastic leukemia
(CALL) with 12p LOH expressed TEL/AML] fusion gene, but not the normal TEL gene. Another CALL case with 9p LOH
had no p16 DNA and its expression, suggesting two—step'leukemogenesis in these cases. More interestingly, most (4/5 cases)
RER were selectively detected in 9p and 12p, which were also the major loci of LOH. There were 2 cases that had DNA
abnormalities both of 9p and 12p. One case with CALL showed 9p LOH without pl16 abnormality, but with TEL/AMLI
fusion gene. The other CALL with 12p RER had a diminished expression of both KIP1 and pl6 genes. These data suggested
that 9p and 12p might be the hot spots of DNA rearrangement and gene mutation in childhood leukemia, especially in CALL.
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