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Aberrant expression of BCL6, KLF5, and NCL in pediatric patients with acute
lymphoblastic leukemia
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[ Abstract ] Objective:To investigate the expression of transcription factor genes BCL6, KLF5 and nuclear protein gene
NCL in the bone marrow cells of pediatric patients with acute lymphoblastic leukemia ( ALL ) in different ALL stages.
Methods: A total of 100 pediatric ALL samples were selected from patients treated in Beijing Children’ s Hospital from
January, 2004 to December, 2005. Five non-ALL patients were used as control. The aberrantly expressed genes in the
bone marrow cells were examined by microarray assay; the mRNA levels of BCL6, KLF5, and NCL genes were detected in
paired bone marrow samples during preliminary diagnosis and after complete remission by GeXP multiple gene expression
analysis system. Results: The microarray results suggested that BCL6 and KLF5 mRNA levels were down-regulated and
NCL mRNA level was up-regulated in all the 100 ALL samples, which including various subtypes. The mRNA levels of
BCL6 and KLF5 in 10 pediatric ALL were low during preliminary diagnosis and elevated after complete remission
(0.380 +0.16 s 0.850 £0.10, 0.074 +0.021 vs 0.228 £0.049, both P <0.01 ); the mRNA level of NCL was high
during preliminary diagnosis and decreased after complete remission ( 0.234 £0.054 vs 0. 151 £0.055, P <0.01 ). The
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expression patterns of the three genes were similar between TEL-AMLI and E2A-PBXI positive ALL patients during prelim-

inary diagnosis and after complete remission. Conclusion: BCL6 and KLF5 are down-regulated in the bone marrow cells of

pediatric ALL during preliminary diagnosis and are elevated after complete remission; the expression pattern of NCL shows

an opposite trend to those of BCL6 and KLF5. The three genes have a potential to serve as predictive biomarkers for evalu-

ating the therapeutic effect of leukemia.
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Tab.1 Subtype distribution of 100 ALL patients

ALL subtype Number of case

BCR-ABL 6
E2A-PBX1 7
MLL-AF4 4
T-ALL 10
TEL-AMLI 29
No fusion B ALL 44

1.2 RNA 425U cDNA &%,

TR #E 2 ml, ] & e U £ R ER( ED-
TADPUEE 0 A I B A0 AR B Y L A% 40 g
Jii A TRIzol( 35 Gibeo/BRL A HE] )1 ml, R4
BT 80 CUKA# M. B0 E RNA 42 1
BF, 7™ K% 22 BB TRIzol 3% 5 7= 6 BH 5 $81E. #%
MMLV 3357 Sl = S i B, SR S5 1 90K RNA

SRR SRl ¢DNA
1.3 A ARKES A M ALL %)L 8 20 10 P 69
EHREAR

FZHR 3R TRIzol 3242 HUE RNA, Jf X & RNA
PR B . SR RNA 38 hRicik & e £
FRICH) cRNA, 5 HG-U133A 2. 0( Affymetrix Incorpo-
rated )ith ' 2238, % FH RankProd F& )% R Bl 22 B F ik
HH
1.4 GeXP % THAW £k 244 m ALL &IUA#
) A PO B Sl AR e S
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HIZRE L, L GAPDH fE NS 3N, 514 1H H
DNASTAR #AF85E3, B Tnvitrogen 23 F)45 8 62 ).
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Tab.2 Primers used for GeXP multiple gene expression analysis system

Gene Primer sequence
BCI6 Sense primer: 5'-AGGTGACACTATAGAATAAGAAGAGAGACCCTCCTCGG-3'
Reverse primer: 5'-GTACGACTCACTATAGGGAGCATTCTGGTTGAGGCTGTT-3
KLFS Sense primer: 5'-AGGTGACACTATAGAATAAGTTTCTTCCACAACAGGCC-3'
Reverse primer: 5'-GTACGACTCACTATAGGGAATTGTAGCAGCATAGGATGGAG-3’
NCL Sense primer: 5'-AGGTGACACTATAGAATAGAGCCTGTCAAAGAAGCACC-3’
Reverse primer: 5'-GTACGACTCACTATAGGGAAACCAGTGAGTTCCAACGCT-3'
GAPDH Sense primer: 5'-AGGTGACACTATAGAATAAATCCCATCACCATCTTCCA-3’

Reverse primer: 5'-GTACGACTCACTATAGGGATTCACACCCATGACGAACAT-3’

GeXP £ # %t [H 2% 35 ik 7 & ( GenomeLab™
GeXP Start Kit ) [ 22 [ D1 5 2 PR /RRE A Fl o Kl
It FH 3 L5 995 B 355 5% SR ) B € 1] Amersham Phar-
macia Biotech 2\ A]; GeXP i 1% /30 ¥ &R 48 o 35 H
Beckman Coulter 2577 5, 5K CEQ8000,

PCR AR R 5 Sl A 519 1wl 512k i
4200 nmol/L ), 3" 4l A 5140 1 wl( GILUREE N
500 nmol/1),GeXP PCR Buffer 2 pl, Taq fif 0.3 pl,
Mg "2 l,cDNA #i#R 3.7 pl. PCR £1F:95 °C 10
min,94 °C 30 5,55 °C 30 5,72 °C 1 min, 3:#EFT 35
AMEFR . K1 wl PCR P29 A 96 LA, F5-45 H i
JliE( sample loading solution )5 P45 marker DNA Frife
mi 400 TRATJE A 96 FLAR , 547 B 448 FL Ik 53 15 o
1.5 %itsam

BAELL x 5 Fo8, K SPSS 13. 0 GE ik, %
P BAE AT « K58, P <0.05 B P <0.01 £n2E
SAGIFE X
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IR LML X 3 DNEEFAEAS R ALL g Rk AR
7 1.5 £5 2L b BCL6 . KLF5 . NCL 7£ 100 1)

ALL bRAR () - 2y e ik Ol i 3R L5 5 0 )
390 156.05 £128.51.28.71 +5.88.1 951.37 =
384.61;7E 5 lAE ALL #rAs th (P28 33k 52 53 51 Ny
758.36.195.70.,1229. 49, Xix 3 NHEHAE ALL 4%
A H 2 6] {4 3k M B, BCL6 (KLFS #£ MLL-AF4
AU ZH ek i B AT A AU ZH( P <0.05 ),
NCL TE MLL-AF4 7.5 20 v 38 3k o sy T H A 7 AU 2
(P<0.01),fHiX 3 MIEHETE MLL-AF4 Sh HAth 41
R (8] ik 1Y 22 7 T Ge i3 OB AR R ).
2.2 BCL6.KLF5 .NCL # 10 #) B3+ ALL & )L#144
R %% fif 0B B 2 L P RA WY AR

Ky ik— R} BCL6 KLF5 NCL RN 7 ALL %
A FPRES T (W12 5 S0 ) i R IR B0 O, A
WF5E AR BI%F 10 BN ALL B L¥I2 M i
HEAHL R H] GeXP Z2H I RKIX RG AN T BCL6
KLF5 F1 NCL mRNA ) 3Rk KV e ARk, 45
(E1)&#,BCL6 mRNA 7E 10 fi] ALL LWL 8
WEAH A rh 4R BUIR, P R IA 7 0. 380 +0. 16,
SRR A B 58 I R IN T PR
N 0.850 £0. 10, 2 A PIZRIBKF 2 5P <
0.05 ); KLF5 mRNA 7£ 10 {4 ALL %2 & L (1) °F
KIFRAEN 0.074 £0. 021, &G IKIG T I8 B 58 4 2%
fit)o, FH X BRI EZ 3 5,8 0.228 +0.049
( P<0.05);NCL mRNA 7E#]12 ALL (L8 #E40 M
I RIA RN 0.234 0. 054, &G RIBIT 2 2%
fift )5, FIRREAL, S F B /R 0. 151 £0.055( P <
0.05 ). ZERULH, 76 ALL LB 8640 il , BCLG .
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fift e AT
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E1 10 6l ALL 12 REMFEILSEMAT BCL6( A ).KLF5( B )#1 NCL( C )mRNA KiF&Ki%
Fig.1 Expressions of BCL6( A ), KLF5( B ) and NCL{ C )JmRNA in bone marrow cells

of 10 ALL patients during preliminary diagnosis and complete remission
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i R 1K, 4390 0. 288 £0.035 Fi10.510 +
0. 197 ; Zllm RIG Y7 IR B 58 R T it Jm Rk ¥ Ty, &
IEE3 51 M 0. 820 +0. 060 F10.893 +0. 143( P <
0.05),{H P WA [H] JC 2 (P >0.05), KLF5
mRNA TEW]12 TEL-AMLI BATEZL A E2A-PBX1 FHTE

] I35
ii
W
.25
LN} .
[ A | e |
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-— n 1k13
i
. 5 {INE]]
|.1 1%
il — ]

FCT & mEMNA Tewe]
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ZHB B A M b SR A8 5 40 o 0. 067 + 0. 014 F
0.084 = 0. 028, T & & it Ja & B TH &, 0 5l Hh
0.228 +0.035 F10.227 +0. 072, {HH4H . Y ja] Jo 2=
S(P>0.05), ¢ TEL-AMLI A4 5 E2A-PBX1
PR, w112 )L sE 4 il th NCL mRNA Fik K
750 0.224 £0.053 F10.250 +0. 058 ), 29697 584
AW I 3 IR EARC 0. 138 +£0.039 F1 0. 170 0. 076,
¥IP<0.05), HHEAHAWRETL2EF(P>0.05),
Mg B8R, T TEL-AMLI PA M40 5% E2A-PBXI
FHMEZH ALL 28 L, BCL6 . KLF5 . NCL F& K 7 5 21 []
IR R —BL

Wik

AL mHEMNA ey

FEL-AML | E2A-PHN)

FEL-AM T

E2A-PHAT IEL-ANLI EXA-POX]

B2 TEL-AMLI PR1E4E70 E2A-PBXI FRIEA %S K R ALL 2L
BEEMAH BCL6( A ).KLF5( B )#1 NCL( C ) mRNA HIFRi%
Fig.2 Expressions of BCL6( A ), KLF5( B ) NCL ( C ) mRNA in TEL-AMLI positive or E2A-PBX1
positive ALL patients during preliminary diagnosis and complete remission
*P<0.05, "*P<0.01 vs PD
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TRZNIMAPIX L BS54, 5 PCR 334 A R
JED AR ICRIR F B, TR H B 4045 HL ko AN [
KEEM R BEE AT 0 5, NN 24 B A 3R Rk T A
BT o HARBAEF S 20 BUR R T HEAR D,
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FIE AR O )42 D b LR 0 & 2B . R, Rl
— TG R 9T S B, e AR AT A ik B 4 v
BCL6 mRNA S HAK Vs Rk G RI4F, X 5
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Ve s TERT LI T 40 i 3T3-L1 434k 14 5 190 B Bt , KLFS
B Ak WImAE SERR I AL /A . PRI, #E ALL
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(0.151 £0.055 ), /" NCL 1£ ALL &4t B A
—EMEH . CAHUEERV 75 B 40k L, NCL
25 c-Myc FEF I EB R BEHUR 1 LR 30 , 12
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JUF 173 B ALL 95 B AE7E e Ak B 437, 4 Tl 32
BRI ALSE  TEL-AMLI [ « 12521 ) ], E2A-PBXI[ t
(1;19) 1,BCR-ABI[ 1( 9;22) 1,11 S tafk 23 |
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TEL-AMLI FAYEZH X E2A-PBXI FAVEZH . 78 W6 495
i, BCL6 . KLF5 mRNA 432 31} 9112 B B A%, 2%
fiff )5 T s NCL mRNA W g 9112 B i85, 22 I [
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