nase, ALK) J&—Ff 57 /K 7Y Ji% 2 2 1 il , L35
FELET Z Fh e vh, JF 5 g 19 & A & e % U0 Al
£,
LB SR 22— HOW R AR L TR R, A
KR IR R AR R 3 V) B RA T
FB. LR, EHAMITSE K K2 8% EI’J NB HfEA1E
T ALK DR 228 343 58708
iR 48
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JU i es B 41 gsi v ALK AL P28 /Y f 5
AL EWA I LR AW
(EREMRFEIDUEER 1. LRI 2. s MBA, - & &I 518026)
[ ZE] B8y PP EJLEMRZEA0 R (NB) pial A2 Pk CR B (ALK) SR RBTE L. FTiE N

22 TSR NB AR 22 b SR IBE N 41 DNA Jiid PCR-DNA B FPHEAR 7347 )L EE NB g 4141 ALK 5848
PR 20 ~26 SOMETRIFALTEOL. 458 22 filJLE NB 1,4 10 §i(46% ) 75 ALK %5 21 A8 7 EAFEE
] LA €3375A(Glyl125Gly)  AE RNy 27% 51 41 (5% ) 1E ALK 5 23 S A0 1 A B — AT 0 IR 3L
A7 C3586T(Leul196Leu) . ALK 575 C3375A [ A WA NB B LAY AF e 51 | b o0 AL JBE RS 75 5 7 J7 1
ZEFRIGI (P >0.05) o TEHAD S > ALK SN 7R Z R AZ, &k R PCR-DNA PR AR LB T

ALK —NHr iR C7E C3586T, JfUESE T JLE ALK A7 /e MR AL C3375A, HA A A3 NB LI RAFAE A9 5

M [hEL/ILRIZE,2012,14(10) ;763 -766]
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ALK gene mutations in childhood neuroblastoma

YANG Chun-Lan, YUE Li-Jie, JIANG Xian-Ping, WEN Fei-Qiu, ZHENG Miao-Miao. Institute of Pediatric Research,
Shenzhen Children's Hospital of Chongqing Medical University, Shenzhen, Guangdong 518026, China ( Yue L-J, Email ; li-
Jieyue@ yahoo. com)

Abstract: Objective
neuroblastoma (NB). Methods
mutations in the exons 20-26 which were mutational hotspots of ALK were analyzed by PCR-DNA direct sequencing.
Results A novel synonymous mutation C3586T (Leull96Leu) and a known synonymous mutation C3375A ( Gly1125Gly)
were found and located at exon 23 and exon 21 of ALK respectively. There were 10 cases (46% ) of known synonymous
mutation C3375A in 22 cases of NB. The C3375A allelic frequency was 27%.

found between mutation C3375A and clinical parameters of NB such as age,

To investigate mutations of anaplastic lymphoma kinase ( ALK) in Chinese children with

Genomic DNA was extracted from 22 cases of paraffin-embedding NB tumor tissues. Gene

No statistically significant correlation was

sex, metastasis and tumor differentiation.

’

Mutation was not found in the other 5 exons. Conclusions A novel ALK gene synonymous mutation C35867T was identified
using PCR-DNA sequencing. A known mutation C3375A in ALK was successfully identified in children, and its incidence
[ Chin J Contemp Pediatr, 2012, 14(10) :763 —766 ]

Neuroblastoma; Anaplastic lymphoma kinase; Gene mutation; Child

is not influenced by the clinical features of childhood NB.
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FALI NB i 2H 2L SE 4 DNA, 52500 66

1 {mREHZE THIE DNA 22 FIvk 32, 225K A280/A260 > 1. 80,

1.1 HRIK

TEICARIITT LS B 2006 ~2011 AE[RIFFR Y24
JRERRIE S A R ) NB ARAS 22 6], bR A< 24 K12
Wi BObE , e 55 15 1], 2o 7 5] 12 i i ep 467 4R 5%
225 H6d~T24H) , Hh <12 4-H3& 9 #,
> 124 H # 13 5], % NB %% ¥ 43 % ( Shimada &
TEZ) LWibniE " NB A 4HET 3 {5, NB 434k 25
6 1], NB 43 AL 5 3 i, A Zk 2 4], 5 40 g NB
(GNB)8 fiil . A MEbn A L F B Y 7 Yo, I
G P W R A2 WA . AR C SRR
Y JLE R BEAe P ZE 1 2 W A%
1.2 7k
1.2.1 ARz DNA2E K] QlAamp ® DNA
FFPE Tissue 171 & ( QITAGEN, & [&]) , #& 43 )i ]

Oy JE R T - 20°C yKAE N ABAE 55 o

1.2.2 PCR &3 XA PCR yH ALK Sh g ¥
20 ~26, ZH8 ALK 08357 51 (56 5 R85k 5 NC
000002. 11) F1:-Z % 3cHk' , v B Primer Premier 5.0
At PCR 514, 51975 B Tnvitrogen 23 W) &
(1), PCR SMIRRIE2S L, 05 1 pl itk
FEEZH DNA,2.5 mmol/L dNTPs 2 L, 10 pmol/T. |-
TSI 4 1 pl, 5U/pL EX Taq DNA %4 filf
(TaKaRa 23F])0. 125 ul,10 x PCR Buffer 2.5 plL,
ddH,0 %M E % 25 pL, PCR KW 454 :94°C HiAsPE
3 min;94°C 2PE 30 s, 1R KRS IR T, I [E] 30 s,
72°C A, WA 2 R 1, PR ER 40 UK 72°C AE fif
5 min, fE Tprofessional Std Gradient 96 # 7§ ¥4 1%
(Biometra, f2[%]) F##47 PCR §"1,

&1 ALK E[F 20 ~26 S5 2F PCR ¥ 185 ¥ FF 50514

ST S WFH](5'—3") B JGE K

" 5 5 1314 BE(C)  HE(bp)
ALK exon20 F1/R1 CAGGGGAGGATATGGAGAT CCTTTTGTGGCTAGAGGAGT 58 386
F2/R2 AGGAAGTGGCCTGTGTAGTG ATAACATTCAGCCCCTACAC 60 317
ALKex21-22 F1/R1 GTCCACTAAATGTGACGCC ATGCTAGGGACAACACGAT 58 469
F2/R2 TGACTCTGTCTCCTCTTGTC TTAGAAACCTCTCCAGGTTC 60 368
ALK exon23 F1/R1 CCAGTCCACGCACCAGTAT CTCAGCCATCATCTACCTCTA 58 644
F2/R2 AAGATTTGCCCAGACTCAGC TGTCCTTGGCACAACAACTG 60 231
ALK exon24 F1/R1 ACGGTCTGCCTCCTTGTGA GCAAGTGAATCCCTGATAGAA 58 531
F2/R2 AGATTTCCCTCCTCTCACTG ATGTGAGCCCTTGAGATCTG 60 237
ALK exon25 F1/R1 TCCTTATGGCCCTATGTTA GAGCGAAACTCCGTCTCAA 58 773
F2/R2 TAGTGATGGCCGTTGTACAC CCAGGAGATGATGTAAGGGA 60 257
ALK exon26 F1/R1 GCCACTTTCTCAACTTTCC CACTGTTGTCGGGTGTATT 58 324
F2/R2 GGCAGATGCTTAATGCCATC CTCCCGGCTTAGAGTATAGA 60 245

1.2.3  IRAs4EEE A & 5k & DNA ) 5 e Sl HER 2 0] 1) 5 R ] Fisher K i ME R L K 56, P

PCR /=% 5 pL 4355 1 ul 6 x Loading Buffer
(TaKaRa 22 7]) {4, 7E 80 V/em HLJE T17 2% 3l
BHEEE AL YK 20 min, 28 Gold View JY {8 (2% ¥t g
% 100 mL Hin 6 L Gold View) , 7E GDS800 #E %
AR 258 (UVP A7), SEE) A IR, 704 PCR
PR O BT A I ) DNA 934 B K. PCR
P AL BHEEF , i Invitrogen 24 H] 58/,
chromas BRAF I Y (B3, SRR A2, IF 2 B Gen-
Bank Ht ALK BEP Fp 21 4 Wi i — 8 5t
1.3 SZitEaHm

K SPSS 13. 0 GEit b trgeit~vorbre M
SEPTH G Ge it NB s 5] 5k PR 28 0 A8 o B PRA 3R
ALK %872 5 NB 8E AR M g o AL FE FE S

<0.05ERAGIH+T L.

4

=A

2 #R
2.1 PCR ¥ IEFINFLER

ALK B3 | BeAT 2% Bl i B i i 9, 1
GDSBO0 KA 73 Mt R GE 14 5 50O T M43 R
T SR — Y 1S R . R o, B A A T
B, AT PCR 934 0 28 F 4 0E S ) )
Bruka, 22 BlEILF A 1 H(5% ) 7E ALK 9255 23 5
S BRG] LRAE C3586T (Leul196Leu) ( &1
1) 54710 Bil(46% ) 7& ALK 55 21 S50 1 BT A
7] SL5AE C3375A (Glyl125Gly) (18] 2) , SFfr R R AR
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N 21% He 2 Bl a5 RAE, 8 Bl 2 R AL AE

5523 25 BANEF FA RN F1174 F1 R1275 3% Hi4~

ALK HAth 5 ASMNE FH R A B RAS , H AR 3] ALK FFERRAT 5 S AR
60
“l f‘l n
| I
/(\u i
'|| l:{I_” L |
1 ALK-C3586T(Leull96Leu) fii sl B A JyBf £ (CC) IE MM ¥ B 78 S8 (CT) 1E [ 5 C g7k S
(GA) I o ik AREAL Sk
70 280 270
GGCGCC TG G 6 CEBCC T 6
I'll r'|] Inl
/"l l|| l lII\ /|| ||| Jl'
FVA [
) .,-x_'l \. II \]|U|‘ ] ‘||I ,_IUJ IIL“ |
B
B2 ALK-C3375A(Glyl125Gly) fLmiMFE B A WBFER(GG) KA FE; B 2448 57 (GT) KA F; C Raid
A5 I (TT) SISk AR 2210 S it
2.2 ALK-C3375A RETSJ)LE NB g KRB
*7 3 itig

ALK-C3375A 578 (£ <12 /> A ) NB L 1
RABAN 33% (3/9) , >12 4~ H NB iEILIY K
Wi (7713, 54%) , H 22 7 KRG # 8 XL (P
>0.05) o 351, B2 A A R AE LS \NB HEF
TR TR HE AL SR 3 AR E 7 T 22 S 3 e T2
X(P>0.05), W#2,

%2 ALK EF C3375A /35 NB IG5 KRB E R

[Bi(%) ]
I RAFFAIE T B RAIZ P

P

% 15 7(47)

4 7 3(43) 1..000
i

<I2 H 9 3(33)

>12 A 13 7(54) 0.415
%

H 16 9(56)

X 6 1(17) 0.162
SRR

G2 RS A 9 4(44)

vig A 3 2(67) 0.545

4N NB 8 3(37)

AN ALK i T 2 S Qe R 1 (2p23) , A
29 4P, ALK mRNA 4K 4 6226 bp, 4ifid &5
1620 NR B P ISR E B RS R 2
BTG o ALK AN[RITE Rl A 25 R 5 o
A VLT 4L 20 R | R) A2 M O 4t Rk I 9 55 =2
[E] G R AR 6 R T AR B 4R ™ . ALK Bl A 2 1
EMIA-ALK JR8EIESCAEAET 2. 4% ~ 13% [HE/N4H
JafiisiE (NSCLC) # , EMIA-ALK FHM: 5 NSCLC 1 %
A AHDG , ALK 4111 551 5 e 25 Je ( Crizotinib ) Xt HAH Y7
Hu' . Crizotinib &8 F 2011 4F 8 H VE M4 —
ALK #1050 b i 73R 97 ALK BH % 59 e 1)
NSCLC, [BR T A Ah, w5 A8 )2 8 K 2R
SO G — FR LI R SR R T NB A
HAETERE AP ALK s 42, H i E AP Uik
ﬁE’JFﬁﬁ NB mft ALK %5 LR AR F A+ 20 ~
2510 Few WL WA S AR U5 S F1174 1 R1275,
bﬂ]/\”Mﬁﬁ 23 f125 SHNE T L, HITARAR
70% LA |, %ﬁ%ﬁﬁaﬁi’%% BT ALK i 3 M 3
i, AT 3 — R ARG | NB 4 A 6 56 3 hn | 4
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T2/, 5 NB i & A BAR B A 5

ARG T 22 i E L E NB g 2 41
ALK 2878 #1520 ~ 26 5 41 2 1 58 748 1
L, 45 SR AR A B [ A1 SCHRARE (9 ALK 4% S5 78,
WG BE 5 NB & 2E 842 22 PEH C 19 F1174 A
R1275 X B (SR A8 5 . ARG S ABFSELL T
2008 4E 43 B HGE TR PER K GE NB BE A
) ALK % L8 AR B R M NB o il v 1 2 A
H996.0% ~11.0% """ X BERRSE R AE H A FI
BR 3% [ 5 E AT B, b g R R AR O B A
(6.1% ) i B i3 (11, 19% ) o $5 30 o B A —
ANIFFELLIRTE 54 ) NB v R BT 2 f] ALK 4
SUHAR(3.7% ) MR AR - H A BT g 46
3.3% AL o W USR] E SRR % NB H ALK (1
FRAFWTR AR o A 5T AR RE & B 1] A1 SC ik Hiz 18 7Y
ALK 75, % 18 5 08 2 ) B i /> 5 b i 2 5 Ak A
XK, B 7 i — 208 KA R T 2 b B R

BRI AR K BUE SN SCHRIGE ) ALK 4 3%
A5 AHAHBEFEAE 22 L NB G 3] 10 4] (46% )
TEAE ALK B[R] X 287F C3375A(G1125G) , HAE I
URAIE 5973 191 v 11 25 A7 6 R 3R (3375A) Ol 27 % , FF
SrMiAs b e NBEULAERS 5 MR 2 AL L A
R TR TG F 5 L. HAh, 78 ALK 4
23 SANE T BB L BIH R X %A C3586T
(L1196L) . UTAE BT 5 % Bk PRI 44 B I P o4 B
I7] S 2785 T R DR [ — G R %o AR [+ 8 -5 - 174
PR R 84 KT 22 7 SR E A KB R
A O I B — R B AT AR R AR .
SNEBFFEIN R B AR Y ALK 25 1 22 8 38 2 45
B ELN AT BEGE NB 4 i ik 3 Bo@ v s . R,
[7i S 5738 o BRI S oA 7 T 7 5L

[l Y% NB o ALK €75 (4 1 5% 1t oK WL AH 56 3¢
RRIRIE . ASHFTEXT 22 4] NB By ALK 848 #EAT T 4%
Bt , AT BE H TR AS 1) 5500 /0 sl o i 25 5 M 1 G R R
oI Z [ S SCRRAR T8 19 ALK 4 L5848 (B ABFFE IR
ST E B AR ST R B 9 ALK 2[R S 5
C3375A, H: 78 A B 5% 0 191 b 1) 58 A8 3 Ry 46%
337SA S L U R Ky 27% , R & BL T — 5 10
ALK [i] S 5& 748 C3586T, ALK 5875 {37 i 41 4 B M

=R
i

DHRESCE X [ NB B2 A i T REEA 2
O 2 IR Z PRI SE, 9 ALK 0] BEJSCh NB
TR B A SR ] S ) B AL 22K

(& % x #]

W 22 SIS A0S P AR EEL R R o 4 A MR JRE OC R )t
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