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Figure L2a: ALL (1a) 1986-9¢, and AML (Ib): 1976-84
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Figure 1.8: ALL 5-year relative survival rates by sex, race, age and
INBALLD time period, SEER (9 areas), 1975-84 and 1985-94
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Pui, C.-H. et al. N Engl J Med 2004;350:1535-1548
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MLLIZHOXEEFHORBREHFIT 2BENH 5.
EREEAEF & L T4OL L DEEFHH Y . dominant gain-of-functionZ 7~ L. HOXE{LFE
($}ICHOXAT7,A9) ORB/NZ—2EET,

Table 1 | Main biological subtypes of and chromosome changes in childhood leukaemia

Subtype Cell type involved Ch Molecular lesion Frequency (%) Functional product
abnormality
Acute lymphoblastic B-cell progenitor- 11g23 translocations  MLL-AF4, -85 {of infant ALL) Maodified transcription
leukaemia monocytic” MLL-ENL ~5 (of total ALL) factor*
(ALL) (infants) and other fusions
B-cell precursor Hyperdiploidy Increased gene ~35 (of B-cell Unknown
dosage precursor ALL)
12;21)p13,922) TEL-AML1 fusion ~20 (of B-cell Chimeric transcription factor*
precursor ALL)
1(1;19){q23;p13) E2A-PBXT fusion ~5 (of B-cell Chimeric transcription factor
precursor ALL)
1(9:22)(q34;q11) BCR-ABL fusion -5 {of B-cell Activated kinase
precursor ALL)
T-cell precursor 1q deletion; SIL-SCL fusion ~25 {of T-cell Dysregulated transcription
1{1;14)p32,911) precursor ALL) factor (SCL/TAL1)
Acute myeloid In infants 11g23 translocations ~ MLL-AFS, -AFJ, ~50 (ofinfant AML)  Modified transcription
leukaemia (AML) -AFT0 or other fusions factor*
1(8;21)q22,022) AML1-ETO fusion ~15 (of total AML) Chimeric transcription factor ¥

“This subtype of leukaemia has phenctypical features of both early B-lineage progenitars and monocytes. 'MLL might madify chromatin structure and control the expression
key genes (such as HOX). “AML1, which is an important positive transcriptional regulator, might be switched to a transcriptional repressor in these fusions'™¢,
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Classification of pediatric acute lymphoblastic leukemia by gene expression profiling.

Ross ME, et al. Blood. 2003, May 1
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Kaplan-Meier Analysis of Event-free Survival According to the Subtype of Leukemia in 467
Children with ALL Who Were Enrolled in Three Consecutive Treatment Protocols at St. Jude
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Pui, C.-H. et al. N Engl J Med 2004;350:1535-1548
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* RAUFE)L—MES

® JKZF1, ARID5B, CEBPEDYTE DIERFERFI(SNP)ZE T HI5E . RIE
R 61E(21D,
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—15 E Z B (Single Nucleotide
Polymorphism: SNP)

o JOE—S—DEERIICIKEAENHS.

* TNICEOTITAE—S—DFUMNELY  BEIEFOEEFEMHEL
HEBEXITS,

o EEUAE)IXSNPTEBHSN S,

JOE—5— 42021 4+F02 2
Promoler Intron 1 Intron 2
XN Y- X291 X2V 2 XHV2 3
Enhancer Exon 1 Exon 2 Exon 3

LR RE kT B
la ion Structural gene

ALLDFELE R 28

CHADT—4
NEAMBEMHRES | w
(2002-20084F) 160

oS EL IR | ™
2-5m MALLIZTEL- | & |
AMLIEREEZ BT 5 | o
B mfE ? =1

“ Others
= MLL-ENL

“ E2A-PBX1
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= TEL-AMLL
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° BRIEEHIREALLEV S THERENADRRA LGS TWSEEFESR
DEBICFHOTERECLCHFRELGHARLGY, B KREDES
KEBZIIFEIMELLY,

R =26 A N0
® MLLEEGFERE: (FEAENILREICRE., TEFR

* TEL-AML1EEFIEE:2~4m%IZZ L\, FTREIF. 2D 2E8Z 45
H5, REETEMLTLNS?
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ZELOBRMBEIFLDOMLFEKFLT
WADTLEOIN?

‘—‘

FLROBMmMEMNRBERICHEET S EDIEA

In utero rearrangements in the trithorax-related oncogene in

infant leukaemias.
Ford AM, Ridge SA, Cabrera ME, Mahmoud H, Steel CM, Chan LC, Greaves M.

Nature. 1993 May 27;363(6427):358-60.

—ORMEIAE R I< 5 4E L =3LR 58 TR =340 B8 fHm AR
—J0—2THAHILZHOTIALT=,
VEYICRATRE L-aMmfEHREA. REEZELC Tho—
ANIZERLIE-CLEEZEKRT S,

. bbb, BMREBRERICRELTWSZ EZHHTT
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* WMWFDA=YLFERNTRIET S
EWEH B, (10-15%)
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© ALL with hyperdiploidy and IGH/TCRS markers

© AML with multiple markers of chromosome instability

O No leukaemia
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=
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A=Y IFIXREEIZRE

!

o RRIETY TIcEMEEZRE (ZDL
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© T-ALL/NHL with TCRp marker
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© AML with multiple markers of chromosome instability
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BMRBROEAROMPICEHMRE
FRILEGEFREEZAI2MERENFETS

Table 2 | Backtracking paediatric leukaemias to birth: Guthrie blood spots

Leukaemia subtype Genetic lesion* Frequency of lesion in neonatal References
blood spots (%)

Infant ALL MLL-AF4 ~100 97,100%,101%

Childhood ALL TEL-AML ~75 98,141

Childhood ALL E2A-PBX1 ~10 17

Childhood ALL Hyperdiploidy? Most?s 102¢,103¢

Childhood AML! AMLI-ETO! ~50 99

“Clonotypic fusion-gens (genomic) sequencas were detected, except for cases of yperdiploidy and thase studies marked *. for which unique
immunoglobulin heavy chain ({GH) sequences were used as clone-specific markers, it is unclear what proportion of cases are prenatal as
judged by [GH cional markers, but 100% of necnatal blood spots were positive for the genetic lesion in one study'®. lin addtion to these
cases with AML 1-ETO, McHale et a2 report one case (aged 10 years, 7 months) with neonatal bicod spots positive for AVL-RAR, and
ancther (aged 9 years, 4 months) positive for CBFB-MYH11. ALL, acute ymphoblastic leulaemia; AML, acute myeloid leukaemia.

BL. BHTOEVHROMAE

TEL-AML12cEZF 9 il (&
BEFERILEETD

A, € & $§ & s . & £
B L s s 9 o8 F FTFEE 56T A6 ATR DM - T1=
RS )
————————— R
k Y,
GCCCATTGGGAGAAT AGCAGACTGTAGACTGCTTTGGG TEL
IJIIIIUI\IHHIHIHHIHI l
GCCCATTGGGAGAAT AGCAGAATGCATACTTGGAATGA B4
o acaomborrobbonabd ST L e v kDB EF-1000AI=— AT &
> N BIZRDE Y FHEL B,
M o‘? Aé) ég mé? r?éJ c?%} é‘g l
_ WEAHEY 1 ADEE

B
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218 B Y% (MLL-AF4) D FE

15t hit (MLL-AF485FE)

t(4:11) (MLL-AF4) D455k 14
° BIZFEAR

® MLL-AF4/994>ET JLTIL. B-lymphomaZFJE, LHL . RIE
if':ﬁFﬁﬁhih\h\éo
® MLL-AF4 & AF4-MLL%Lin—/Scal+#if8IZB A9 HLEEIZHIMIE

® AF4-MLLIZAF4HM) 7 JL—rF HDOTILMH3IK7IEMLLDHIKAD
methyltransferase;E & H 93 5,
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MLL-AF4 fusion gene is present and expressed in BM-MSCs from infants with MLL-AF4+ pro—B-ALL.

MLL-AF4+ MLLAFS/AF10/ENL+ TEL-AML1+ BCR-ABL+ AML1-ETO+

Patient MSCs T

MLL-AF4 8 I 5% £ & D
#[Zmesenchymal stromal
celllZ % MLL-AF4 fusion
geneMFHET B,

Patient Blasts

Hyperdiploi dy

Patient MSC
Jm
)
I
o=
=
o
e

MLL-AF4 R Il % T D first = -
hit(FHSCEMCSDREIER 7% =~ 0w
f& D mesodermal 7| 2 A

prehematopietic precursor —f
THLA"? A

Menendez P et al. J Exp Med 2009;206:3131-3141

© 2009 Menendez et al. JEM

NEBEIMRDEF

AEE

o ALLIZALZ 7V HPPETIXLEEMEN, FE. A1V, T4V
EVTIZAMLNZL, $9F nEH DD,

E3-3

* ALLIZBFIZZ LA, AMLTIZE ALY,
2-4FXTOHREDE—Y

o SEETERMLA, B LETIIFERK

o RETIETIUHRTIEE—ITEL,

27



MDAFEI (FRAVAS—EIEEFAD (CL 5B IMREDFEFH

o MRAVAS—EIEEFEEXRICHNFEFZHET 5.
o FLEALEDFRBMKEEIMLLEGFDEEEZRT S,
o ILIRBMBDIUEMLLEEFDEEEET S,
l
o R REBICHFEETHMRAVAS—EIEEMEDRHAICLSERAZLEEMm
ROFIEICREE 2
l

® topoisomerase IR EFAZE T S RERF
o F/OVRAEEI. 75K/ A K, ATxo RUEUREW. TR LAY Y

&

ipyrone, ¥% B %l: Baygon, H1E B &l: metronidazole, &

ﬁl:%o

° AMKIFEEEZELT DBIEFEEICEOTRET 5,
o NREMFELZERERNATH D,
°* ALEMBETHLRASEICHDEREEEZEZ T IMNELY,

o 1thitlFRRREAICEC Y., ATEMFEMEAEL S, FEAERFEDE
S IR HRRIHIR T A%, —ERD#AEA2nd hitIZ & Y AAET B,

o 2dhit(FHAERIZEL S,
o hitIFRAELRBER (?) IZKSEEFEE

* BAEERKRICEERFNIFREEZA N DM, REHEMENC
ENZDRAZYITTIND,

AIRETEIRATIE ? EDEZ
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(Ahlbom BJC 2000)
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OhE D /MR B INEDIEFIx BHARDT—IL 3

(Ahlbom BJC 2000)
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*t 3
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® l
1 o ® —
0
L01uT 0.1-<02uT 02-<04uT =04uT
WL R
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poyiic] 9,859 332 147 62(0.8%)

IARCE/4'S57 2002 /NRBMGK
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HHETERESN=EH X EHHE

(Kabuto 1JC 2006)

A2 RE 2 —AEDEEHhis
-570y%: 18 HFFIE-
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Nt S5 (o 2E

AU \Ea R+ E B s

9 —
8

.l

6 |

5|

.l

.l

2 [ —

1 @o— 4— J/t
° <01 0.1-0.2 0.2-04 >0.4
FEB 276 18 12

XTEE 542 36 20 5

% [E O = E R AR D fE ] R BT 38

(Draper BMJ 2005)

o fE: Z[E (England, Scotland, Wales) T1962-95(Z
ZETSNT=0-14m D /NRHA29,081FEH. D H
THMmEIE9,700%E 5!

— National Registry of Childhood Tumours (National
Cancer Registration System, UK Children’s Cancer Study

Group) [CE Fx S 1= EHI
c EATYFUI LI 1, HAEB ., HAH (birth
registration district:400) Z&HH 1=
— Birth RegistersHh 5 #E4E & 3 H
- [I<EEE HEROEMESEREDIER
— National Grid/\ 21,8008k D1 B &R % 151=




= TN DEEREE /MR

Distance, d (metres)

RR (95% CI)

A=1iik PP

RR* (95% Cl)

0-49

1.67 (0.40106.97)

1.65 (0.39106.89)

50-69

1.51 (0.48t04.79)

1.53 (0.48104.83)

70-99

2 02 (0.76t05.39)

2.00 (0.75105.32)

100-199

1.64 (0.99t02.70)

0-199

169 1.13102.53)

1.68 (1.1210252)

200-599

(
(
64 (1.00t02.71)
(
(

1.23 (1.02t01.49)

1.22 (1.01t01.47)

>600 (reference group)

1.00

1.00

*Adjusted for socioeconomic status.

& [E 0O = ERE D E B 7 FREF TR
(Draper BMJ 2005)
o BAS/ (477(731,
« FEHLGIICEER: SEEREILODIER
- XEEAFDRELF+5
— . FRATE ) IR

- HEEFLANILITE < OEH . BOHLEMDOES
SRAE X D Carstairs deprivation indexZE|Y & T

Socioeconomic status Leukaemia

1 (most affluent) 1.00
2 0.96
3 0.94
4 0.90
5 (most deprived) 0.88
y* for trend 6.79, P=0.009




WHO EHC No0.238 2007

« 2002FEMDIARCE/Y ST TE i F-BRZEIZ,
FDERO2AEZEMLTH. §HEIFELRMIZ
EH L

AFTER EHC
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2000£F LLBED /MR B Mim D EEFI N EBRAZE D T—IL o

(Kheifets BJC 2010)
. E5) fEF| *TEE e
— Brazil 162 565 2001 —2009
— Germany 514 1301 1988 — 1994
— Italyl 119 476 1978 —1997
— Italy2 46 184 1986 —2007
— Japan 312 603 1999 — 2001
— Tasmania 47 47 1972 — 1980
— UK 9695 9695 1962 — 1995
« OR WA E OR (95% CI)
<0.1 uT 1.
0.1-0.2 uT 1.07 (0.81-1.41)
0.2-0.3 uT 1.16 (0.69-1.93)
>0.3 uT 1.44 (0.88-2.36)

Figure 2 Nonparametric estimates of trend in log odds of being a case with a range
of levels of smoothing (A. 2 d.f.; B. 3 d.f.; C. 4 d.f.; D. 5 d.f.) from a

generalised additive model, with adjustment for study, age of diagnosis and sex.
Outer dotted lines represent 95% confidence limits.

A ] B
1.0 4
1.0
8 B @
g e 3 o
> 0.0 S 00—
3 _ 3
-
-1.0 H -1.0
. ' . e e | f ' r pui-Ly
0.0 0.1 0.3 i 0.0 0.1 0.3 1
Exposure in microtesla Exposure in microtesla
Cc D
1.0 1.0
© 0.0~ & 00 o =11
2 =)
g s
-1.0 -1.0
0.0 0.1 0.3 1| 0.0 0.1 0.3 1
Exnosure in microtesla Exposure in microtesla
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MR FE S DIE B BBFR DT — L34

(Kheifets AJE 2010)

Author, year Country case/control Yr Diagnosis
Feychting, 1993 Sweden 33/549 1960-1985
Kroll, 2010 UK 6,593/6,584 1962-1995
UKCCS, 1999 UK 602/611 1991-1994
Verkasalo, 1993 Finland 39/391 1974-1996
Preston-Martin, 1996 US 183/139 1984-1992
Savitz, 1988 [N 24/198 1976-1983
Schuz, 2001 Germany 64/414 1988-1994
Saito, 2010 Japan 54/97 1999-2001
Olsen, 1993 Denmark 624/1,872 1968-1986
Tynes, 1997 Norway 156/639 1965-1989
OR HMREE OR (95% CI)

<0.1 uT I.

0.1-0.2 uT 0.95 (0.65, 1.41)

0.2-0.4 uT 0.70 (0.40, 1.22)

>0.4 uT 1.14(0.61,2.13)

Figure 2. Nonparametric estimates of trend with a range of smoothing levels from a
generalized additive model using a natural cubic smoothing spline. Results were

adjusted for age at diagnosis, gender, and study.
Panel A, 2 df; panel B, 3 df; panel C, 4 df; panel D, 5 df. Dashed lines, 95%

confidence interval.
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KED2EEFMBHART VI TAH

(Kroll BJC 2010)

« Draperii 3 (Draper BMJ 2005)D7v 7T Ak

o FEH- BN ERIFITREBRL-SEREMN

DR IEEEHTE

~ BERDOMEEERZE National Grid | 5/F T, &8
ENLEERETDIEREZE HEE L1= (Draper 2005)

— The National Grid computer programme EM2D% F LY
T.BEELDSERDODHRZHELI-. CDA
EFEREELOX TR A M S TS
(Swanson, 1995),

/N B I 78 O fiE 51148 - o BR 4K

ot T
<0.1 9645 9647
0.1 to <0.2 6 3
0.2to<04 0 2
>04 2 1




INRBIMFRY RS

OR (95% CI)
<0.1 1.
0.1to<0.2  2.00(0.50-7.99)
02t0<04 -
>0.4 2.00 (0.18-22.04)

ERREHELT 1.14 (0.57-2.32) trend P=0.7

(/0.2uT)

T EBBENRELIEFIRRBIR

(Mejia-Arangure Epidemiology 2007)

TR FOVEERFIAEAMKBEA~ADKRZMN
MNEUV ) RI13£92068) . TDR I AEE
B CHIERREMRIICEDFELFRITT S,

BTy EBRFETI995 - 2003F(2/MNREAM B M

A (FEER0— 167%) ICRERBLI-EHI4261 &, HEER

LTV ER 12441 (A XSS T4— D25 ER
mis),

(X<EEFE: RARvRAITE (EMDEXII)
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BRI RY

Exposure Case Control ~ Adjusted* OR
<1.00 14 (33%) 43 (35%) 1.0

1.01-3.99 16 (38%) 55 (44%) 0.94(0.37-2.4)
4.00-5.99 2 (5%) 13(11%) 0.88 (0.15-5.1)
>6.00 10 (24%) 13 (11%) 3.7 (1.05-13)

*HAERKE. 1. i, BROEH . HZRFLAIL EOREE. RARE. Bz

G

B - REHEBEERICEAT ST —AA )8R

(Yang Leukemia & Lymphoma 2008)

¢ 2006 - 2007 EBO/NRERE L A—MMiENFHIAR
Lf=/MNREMA MR I123ES (FH0—155%)

o [X<EEHM: RENBEEMEFBLT, TER. SEHKEL
SN EEEEZAIE . Sl EMF detector (TriField Meter
AlphaLab, USA)TAR YN AIEZEHEL T, IR E{EE
BLIGHI LT, MR EEIL. 100mLLATO.14 uT,
50mEANTO0.18 uT,

« SNP: MassARRAY (Sequenom, USA)Z{# FH
— hMLH1 Ex8-23A>G (rs1799977)

— APEX1 Ex5+5T>G (rs1130409)
— MGMTEx7+13A>G (rs2308321)
— XRCCI1 Ex9+16G>A (1s25489)
— XPD Ex10-16G>A (1rs1799793)
— XPD Ex23+61 T>G (rs13181).
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Table V. Gene-environment interactions for combination of
XRCCI Ex9 -+ 16G > A and electric transformers and power lines
in childhood AL.

XRCC1

) Ex9+16G > A
Electric transformers

and power lines G/G A/G+A/A OR (95%CD*

Within 500 m
from houses

No 66 16 1.00 (Ref)
Yes 25 16 2.37 (0.94-5.97)
Within 100 m
from houses
No 75 17 1.00 (Ref)
Yes 16 15 4.31 (1.54-12.08)*
Within 50 m
from houses
No 82 21 1.00 (Ref)
Yes 9 11 4.39 (1.42-13.54)%

SEOMAEDARMEIZDNT
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Eden: Cancer Treatment Reviews 2010/ 5 ZEE
E—Evk

. g g ]
HIJE(iﬂ)Jﬁ7D R ALL/AMLESE
(B)
4.
1 %
BETHEIAMEIO—> =~ BMEHEE
F B KERE
= GEEFER
HR
H4a 2-15 %

(A) BMRHOIIBMEYO—2FEKIEH TIEEL, TEL-AMLEA S &R FIEBXRIR
D1%IZRWZEh3,
B) FEZDERIL. 1%DESIZ1% T, HFHER,

NEEMBEDREEICEHTHMA

« F—bEyhERIRMKBEYO—2 DR
— Z{DFIERBHEBALLE—EDAMLTEEZL KR E|IZR -,
- ZEFIEEODRRELETERIVZS,
— E;ﬁ_%blﬂﬁﬂl%b‘l COEBEILFEILIZEETHNEI M
« E_EvhEAMREDRIE
—~ ALL*-AMLDO ZLTIIHERDE_DELFEILLANE,

~ BAREGR) RV EF (. BREMSTR., (LEME (RUEV. TILFE
AEE], b RAVAS—E NEEMELRE) DH.
— AIBEBHIRIALLTIL, FRICRA T ORREFAADRIGA,
BN T (delayed) . Fll{EID FEL (dysregulated) KR TR H &
MNETAMEIO—NaMREL TRIET SEICEEL&EE
ERE-TIENHALNILGYDDH D,
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o E(IIELY versus HB
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- Bin-IREMEEA
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RAXRDEZF

« TRENGWNIZERTICI
- BIEERDEN (=BESBL)FET A5 R
AT ~E
- TN TR OBBA AL, THEH Ther
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