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The establishment and application of internal quality control system for real-time quantitative PCR
detection of BCR- ABL (P210) transcript levels Zhong Chaogin, He Na, Hua Minggiang, Wei
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[Abstract] Obijective To set internal quality control system of BCR-ABL (P210) transcript levels
for real-time quantitative PCR (RQ-PCR). Methods Using K562 cells and HL-60 cells, we prepared
high- and low-level BCR-ABL internal quality control substance. The BCR-ABL (P210) transcript levels
of internal quality control substance have been determined for 184 times together with clinical samples
from August 2013 to October 2015. The slope rate, intercept and correlation coefficient of standard curve
were calculated according to different reagent lots (lots number 20130303, 20131212, 20140411 and
20150327 are called R1,R2.R3 and R4 for short respectively ), and the detection results of quality control
substance were calculated according to different reagent lots and quality control substance lots (lots
number 20130725, 20140611 are called Q1.Q2 for short respectively). Then the results were analyzed by
Levey-Jennings quality control chart combined with Westgard multi-rules theory. Results (DWe analyzed
the slope rate and intercept of standard curve. Fifty-three times of the R1 reagent detection, 80 times of the
R3 reagent detection and 14 times of the R4 reagent detection were all under control. For 37 times detection
of R2 reagent, the slope rate was out of control for 6 times. It was lower than X—s for the 2-8 tests and
upper the average for the 12-37 tests. The intercept was out of control for 9 times, upper the x+s for the 1-8
tests and lower the average for the 12— 37 tests. (2) According to the detection results of quality control
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substance, for Q1 quality control substance, 49 tests by R1 reagent were under control, and 1 out of 23 tests
by R2 reagent was out of control. For Q2 quality control substance, 14 tests by R2 reagent detection, 72
tests by R3 reagent detection and 14 tests by R4 reagent were all under control. Conclusion The
preparation of high- and low-level quality control substance using K562 and HL-60 cells was convenient
and the detection results were reliable and stable. The application of quality control substance combined
with slope rate and intercept in the internal quality control may contribute to quality assurance for

-801-

quantitative detection of BCR-ABL (P210) transcript levels.

[Key words] Real-time polymerase chain reaction; Fusion proteins, BCR-ABL; Internal quality

control;  Slope rate; Intercept

Fund program: National Natural Science Foundation(81470319)

8 PEBETE 05 (CML) 2 B V8 5 1fi T 41 i
() TR MR , Ph Y (/AR BCR-ABL fili 5 2
K J& CML 2 Wi (1) & bR o RA YT 10 0 T3 . K
Il BCR-ABL (P210) % s A K -4 B T CML 8 5%
(1) B2 W 7 R0 I R U 0, R A
BCR-ABL (P210) #1285 S i e wff 1 vl bk A e
PERAT ok, A W E B Y, SER
PCR (RQ-PCR) J& H fij i illl BCR-ABL (P210) 7K *-
3k i ELUER ) 4> T A AR I EE AR, B H
ARG AL R SN S i 2 I R AR5
M AR I 5 22, A DR E [ B S0 50 5 A R T A, S
6 % 00" S AT AR IEAL R O R, HEAT E N T
Fsieeeetsl Sk T SEEURGIIN S5 R AT e, 2013 4F 10
At RN RERE M HIX S =, 1R K
25 568 R e IO ATF 9T % FH 20130303 1t 51 751 3k
BOTS6E T FE Brarififk (1S) 5 2 %0 (CF)0.36,
2014 4F 12 A Ji] 20140411 41t 538 7] F5- U B8 31E CF {4
FEoh0.3610 % BRI HE S 0] BB S R K I 25
R T BAEH AR 2R Y = A2 s
NI T T N BRI N AN
AL sl i — 43, H R G R g8 — 1 == P
Yy, B XA PCR S50 28 T AR 1Y 5L B L, FRATT il
T BCR-ABL(P210) £ iy vy APV BE == 9 =47
XoF Jo 42 A 100 45 S K o o it 2 1 A 3 R LA OG
REGAT G593 Hr , IE A Levey-Jennings Jit 45 [X]
45 & Westgard 2 #iL 0| JiT #%5 J7 7% , X BCR- ABL
(P210) 5 A 1 72 SR R 72 P4 s sh 5

ME5TTE
— AR R )

ABI7500 %% ) %€ i PCR # R 47 38 4 by 3¢ 5]
Life Technologies 2 w7 i . BCR-ABL(P210)fili &
SRR & [T A P 2 R B
7y Al o, 4t 5 20130303, 20131212, 20140411 i

20150327, 43 5 fai #< & R1.R2 \R3 R4 ; i f= 4 WAL
SEIG e 4%, 45 20130725, 20140611, 43 BRI FR N
Q1.Q2.

L ENBHEYIR SR S o

1. QUtt5 By - HUAS S 5 45 5% 19 K562 2
Jfi[BCR-ABL (P210) FH: |3 #4740 B 114k , 430%g
B0 5 min, 2 13, PBS YEVR 23 , fil A TRIzol Fi B
Sy 5% 10° /ml, 1E > & Wk B 5 #2 4 , H BCR- ABL
(P210) i 1 k5 i 45 SR 4H >4 T CML i 35 %112 K
- 1o T80 gz ] B ¥ B HL- 60 41 Jifd [BCR- ABL
(P210) B 1, PBS Pk 23k , Jil A TRIzol # %k 1x
10°/ml, ¥ K562 5 HL-60 4 g% 1:1 000, 1:2 000,
1:3 000.1:4 000 # # , 17 RQ-PCR Al , ik v &
JoT 4 W 1) 3 5 ) < 3 B 1S % # J5 BCR- ABL
(P210) & S 2 3k &= 2 4y F 2% I W (MMR) RfI
0.1% %% By R BEA ELAE Ay 1 AR MR B o 40
W Lk 2 B B 7E 4IRS, 430 7 2451 22 RNAase
1) Ep %%, 45 1 ml, -80 CUKFE A A ARAE

2. Q2 S it . 20144 6 A 11 H % ik &
QL LT =1y 1y Iy v Tl 48 I 43 B R A7 Q2 4t 5 ot

= JEFEY K CML B EBRAS A6 I

1. RNA $2& U : B A0 U 52 30 He 5 VE IR ™ A% 1F
17, B AR B s 45 148, e Ul B 5 5 11 R A5
AR BHHRHUE RNA,

2. I FIEC I K ANEE . LA ABL A NS RN, i 1R
VL4 5 Bc il ABL 1 BCR-ABL () PCR W 1%
B PCR KN N, SRS 7E L 3 i A L3R B R
(I PRARAS Sy AR BE B4 91 RNA, -5 B
P25 R BHPE X IR ABL RIS i (10°,10° . 10°,
10° #8500 , RO AR 15 pl

3. PCR Y i K 5 R m A SR (R L
42 °C 30 min; 94 °C 5min; 94 °C 155,60 °C 60 s, 40
MEHA,37 C 1 ming ARG, BEKE RN



-802- e 2

LR 20164F9 HEE 374559 Chin J Hematol, September 2016, Vol. 37, No. 9

5 000, R4 bR IERT 2, 115 H ARl AR A 1) BCR-ABL
(P210) Fil N 2 3 [ ABL 1945 D1 %, 45 S LI BCR-
ABL(P210)#8 D1 %/ABL #% D1 £ x100%3 7~ (3
HERN ISFHARRTES R .

LSy =2 L

L. Gt 2E o B AR S Ge o Hrbs e ih 42
RHE R U OC R B, IR S R4 it
ST AT AR B BRI 25 L X pR A i
LR RLR R B T e I 25 5 43 31 FH SPSS19.0 4%
TR R4 5 A [) 550 15 ) 79 7 b e 1 o 22 551k
ST ARSI, DL P<0.05 it 525 R 2 A 4t
7% S, I Graphpad Prism 5 #4497 1, 43
FXT QL. Q2 LT Jou 4 WA I 235 J 447 AN [] 3 7] ik
SR H A

2. JoTda I8« FH Excel MB0bmifE il 2 gt AHE 22
Jo 4 ) 45 R T 2 R I 6 o 4 BE R Levey-
Jennings JTi 155 (Bl 45 & 1s/2./Rud 4,410, 114 Westgard 22
TR 4% T AT PR T s 4 A i X+ 2s iR
(B, hy A {5 5 PR R AL 2 S T BT ), 40
ot — 20 W o 4 A 2 5 AR, S B0 L 25
RusAus 10 S F8 BN ( Loy 2 42 MU DN « 224 o5 42 W 5040 A
it X35 FRAEIT , R o458 5 25 R A2 AU - [ — B 3%
SRR IR )4 M x+28 BRAE, ak (R P A™ i 4 45
SR IAI 7 R 25 BRAA, S 2045 5 R BRI - ] —HHE
P R 25 T 2 22 48 M As Y I 5 4o SR P ) - [] —
JEE 4 Lk A YRR )R Y X BRAE, SRS 54
25 B[]} [v] 7 ) 3% 252 2 OB MY xes BIRAEL, Ry 242 5 10,
IO - [) — J4a Y 45 SR 2 10 YRI5 78 X A R —
], 57 4 S5 47 0 B 8 AR R A I 2 (ELAE P )
22 10N E (EVEAE X R —, Ry dedas) .

& R

— SRR R TSR
TSI EE R BIVERN 2SO0k B B, BH A
Xt B BH I, ELBC(EAE RLUE SR A, A of il B g (I

e RE S W B3 i 2 5L S AR 150 B A YR S A
yJO

T R R R

K562 5 HL-60 il g 22 51 B S ASr I 45 SR an 3 1
Fios AR HE e PR R, 52 12 3 000 Ff AR b K
IR A

F1 K562 40ffl5 HL-60 41 fifl 22 517 B 5 BCR-ABL Kl 45

RHE(%)
e L B
1:1000 1.84 0.66
1:2.000 0.83 0.30
1:3000 031 011
1:4.000 0.19 0.07

= bR B ZE R T

1. AS[RIE 530500 G M bR A 1) 22 5 40
AN R3] b o i 2 A e AR A O R AR
EERWNAE 2 R, 25500 Sl br o i 2 22 7 3
At B LR Gt 3 5, BAAR R 54K
FIFELEZE SR

2. RHR AN [ E5-370)  PR] A R I 46 S
o4 PR R A 88 < 4 390 FH R AG I 53 Y 1) A7 o 1hh 48 1)
AR EEZH L-0 By E R IE 1.2, R2 i i 2 1)
R RIS RL A ZE R G 2EE L (P>0.05),
EAEMRE 1.2, RIFIRAFRMEM L 5 R1 A 22 7
KA G247 L (P<0.05) , 48h 43 538 13 47544 0.98 |
0.96, % FE 43 0l 38 3 1% % 0.96., 0.94 % 4 J5 i H
K1.2,

3. BEEE AU Y BT T A R R S bR
P 2 R R AR s & 1.2 i o RLA
53 UK, BFRES 48 YR HL B a4k Westgard 43 B A< 2k
P R TC B ORI R2 KN 37 K, RER R
6K (557,11, 22, 30.31.34 1K), HE5 2~8 IRTE X5
FRAE R, 275 12~37 YRAE X A8 A, #0215 9 v (4
4.7.28.29.30.31.34.36.37 %), H% 1~8 IKTE X+s

R2 AR AGIARE R ZRER RO R R

b7 71| I a1 RER BB LSS

it A X s CV(%) X s CV(%) Q25 M Q75
R1 53 -3.46 0.12 3.34 41.73 0.82 1.96 0.9989 0.9993 0.9997
R2 37 -3.40 0.18 5.41 41.25 1.44 3.48 0.9980 0.9991 0.9996
R3 80 -3.38° 0.8 2.25 40.13® 0.52 1.30 0.9976 0.9988 0.9996
R4 14 -3.33*  0.09 2.70 39.04™ 0.43 111 0.9979 0.9988 0.9995

5 RIS HEL,° P <0.01; 5 R2LS LR, P < 0.01; 5 R34S 0% ,° P < 0.05,° P < 0.01



B MR 225 2016459 H 537 5559 Chin J Hematol, September 2016, Vol. 37, No. 9

-803-

FRAE LA, 55 12~37 YRERAE X {5 M, 6B R2 ANFa
7€ ; RIKGIN 80 Y FI RA K 14 Yk, HopbR ARIEA TG

« He o« ”»
Eﬁ%gl_l N %T}E o

%3,
1. Q15 = WA I 25 A )4t 53259 1) b
B ANE 3A TS, R2 RGN 25 e T R, 25K

VU 2 N S D A N 25 SR 23 b
AN TR 5 35700 A I AN [R) 415 o 42 My 45 2R L

R1 R2 R3

% it2# 2 X (P =0.000, P x=0.001 ) ; R3 5 R1 %L
(P 4=0.089, P x=0.184) ; R2 [ ¥ I 4% 5 1 =5 T° R3

R4

14 7101316192225283134374043464952 2 5 8 111417202326293235 1 4 7 101316192225283134374043464952555861646770737679 2 5 8 1114

B 1 FrifEfhZemh L-d i &l

46

as

B2 prifEdh i L-0 mE A
£33 RRBHEYHL S RG-S B B 25 5 5
A AN n
AL R i T;\f; e M‘"%?(% P (X I35
R1 Q1 2013-08-20-2014-04-11 49 & 185.95 54.46 29.29
ik 0.34 0.11 31.14
Q2 2014-07-21-2014-07-28 4 = 242.76 41.18 16.96
ik 0.51 0.22 42.34
R2 Q1 2013-12-31-2014-04-11 23 = 300.52 102.37 34.06 0.000(1.62)
ik 0.53 0.22 41.56 0.001(1.56)
Q2 2014-06-13-2014-08-01 14 = 246.10 38.78 15.76 0.000(1.32)
1% 0.36 0.11 30.94 0.575(1.05)
R3 Q1 2014-08-01-2014-08-26 8 & 221.11 43.67 19.75
ik 0.40 0.15 38.61
Q2 2014-06-13-2015-10-13 72 = 229.93 52.27 22.73 0.000(1.24)
1% 0.49 0.11 21.54 0.000(1.44)
R4 Q2 2015-04-07-2015-10-28 14 = 172.30 27.75 16.11 0.211(0.93)
1% 0.27 0.05 19.53 0.001(0.79)

T PAE (XAOAE0) S R ST A S 10, 15 RUKHIN Q1 B 45 S 5 LA



-804-

(P=0.005,P 1=0.126).,
2. QAL M S SR ML S BUFIR L 0.631, P =0.858) s i R4 15 RL HL , R H 2 i

BB A

PR LA

3

A: QUL Z Bz ;B : Q2 #Ht 5 sz )
NI SRR A [t B 4

BCR-ABL (%)

BCR-ABL (%)

R3/

162 456

(X
X}
o

20

T4
'

20

X
.‘

v
%0
X

20

x2
Q
’a

o4
Q
X

e
O

9,
'

),

*
XD

XX
2
XX

S

e
0‘

&

0.‘

0a

KR

e
.

.0
A

Ve
[
K2

'

R1

9
Q
Do %%

X
-’

0

o4
(X2
190%%

(XX
',
X2

T
0. 0.0
190%%"

e’

O

At S

B ik e )

R4/R1
S

AR IR 2285 2016 4F 9 H 55 374559 Chin J Hematol, September 2016, Vol. 37, No. 9

B 1A 3B B 7i , R3 BRI 25 2R 5 RLAE I (P =

i (P 5=0.001,P =0.111) ,R4 5 R3 I 4%, i ¥y 4%

BERR ) HARAE (P 5=0.000, P x=0.000) .,
BE Y

3. 83X 50 BT 4 W AL S B A ) A R
TR SRR A B W HESE < 4390 FH RLAS TN Q1 41t 5 Ji
T 49 YR TG AR BE I s W 24 SR 4 L0 IR
R 4 &5, W3k 3R, Bk it 5 B9
LS50, 5 RIK QL s, s g = T A 5
T X, P4y i R2 A6 Q1 R2 4611 Q2R3
Kl Q2 M R4 K5 Q2 i =W 45 R 2 3 Fr s 1
BB s I 4 F 5,

4. Y R s W s 4 B 5 PR,
RGN Q1AL Fdas ) 49 YR, va v 18 i f Wy 445 o5
712K AT IR R WS RS 40 ALK
57, 2 Westgard FI B A K45 ; R2 KN Q1 it 5 i %
Y23 UK, 1R v BE s W 45 A A 2 R R IR
TR YA 2.5 8K “EE” 4 Westgard Fl B4 2
R4/RS YR s R2 KT Q2 4L 5 Sy 14 U, ARk B I
Wy T4 10 Yk S | 2 Westgard )BT R e 45 ; R3
Rl Q2 b5 B4z 4y 72 Yk Je RA KL Q2 #t5 T =4y
14K, A R TG R ET

. \hA """"""""""""""" o Sw
A o T T =
et YEVALTA]

H4-Y AR ik M. o
___________________________________________________________________________ X-2s
o o o oo o o o .o e e S S e S G S MRS e SR G S MG e MG e M e e S M M M s M S M MM mmSs M - x—3s
B4 mvRE LSRR L s
T _}.___f__ ______________________________________________ —— BCR-ABL (%)
| T O T
b
4 0L L Y A P T
Y
L

I VI I Il [ro—— X-s
X-2s
......................................................................
= X-3s
14 710131619222528313437404346493 6 9121518211 4 710132 5 8§ 111417202326293235384144475053565962656871 2 5 8 1114
Rl (Q1) R2 (Q) R2(Q2)  R3 (Q2) R4 (Q2)

5 RSB MAA L Tzl



PRI A2 2016 4E9 H 253745459 Chin J Hematol, September 2016, Vol. 37, No. 9 -805-

o

H i3 N 7E HBV . HCV .CMV B R & 1
I 7 1T L AH 24 B, 2 B o AR T 1 45
EAT R WT , IR SCRRAR) FH g W 45 S 485 B b e
4 ARE 28 IR AR S 35 P B A0 I 3 B e e
BCR-ABL (P210) % s A /K - s kil i 55 N o 4%
H AT IEAN THRR B B, 54Kk Adelaide SE56 28 25 7E I
DT T —E TAES S {3 H A 64— BCR-
ABL(P210) % N i #E bR

ARG AR [ B B0 45 B A T 5T i £
T AR B o A SCHR R E |, BCR-
ABL % SEA KA i e, P92 35 PR A A ] T s i
W &5 S e Al s A AR , BT CF {E (3% A T BCR-
ABL"®<10%H} ; 2T MMR 81l R 15 5 2 X M CF{H
() 35 B, FRAT N ARk AR )
P NGRAI 52)  ivalll 1 697 R b N I VAL B 3 7 i
PIRGEIN | DA RUEAS 56 235 SR ) e i v, A N AT
PRI 25 15 30 e A PR S RE

TR AR E A AT 5 A o AR AN 1 i 44
RS E PR AT AR B 184 B 07 A b o il 4 bR R
8 4 SR HEA 0 58 R sh A W g 22 . FE PR UE R
Pl I ARG, TR B P 25 AT o4 )
MR E PCR 25 215 T &, 5 BARE A A . A<
SERHRFRATTI T AT B,
5 R0 5 250 B PR AR Y Adelaide 52565 % —
', RUKZM Q1 R3 KM Q2 S RA KN Q2 14 Jii 44
T SO S G CEE S (D =W LE (R ik
Y1orde BAFIGRRE RS . RL.R3 K RAFRIUEHIZERY
PR R WS O L1 B S O = Wi < B
5o R2AGINY 37 IR, R th 2 R AR 5 R ALK T
5%, HAPR AMEAR 7 R A KT HA = Htialn), 25
G RER R K B ) ) oA Wl AR A il
PP 1L RGBT Lae. 26 4 10N ), HZ WK LEVE
TE X AH— 00 2 4 x+s 5 x—s BRAA , FE7E ™ B R 58
BRZE FIBEAL R 22 BARFI A R2 15 2] 1 i 9
SERAUIAE LR AR S A, FLARVR B 454
G Z Y LB R A e R2 ISR A R
FE T S A T A

FR P Westgard 22 FILIH] 2 73, R 245 S e A
8 X+2s BRABAS J& T2 45, (B 40 5 3T ] 4 e
A R RG22, K e A D R 4R R R T
LA IER ABFIE b, B R2 AFR R 2 GE 22
PEAE XA — ) 22588 ) x+s 5 x-s BRAE 41, R1.R3,

RA FFRIE IR AL R A A s 4 Rl o B 1)
PERCAS , AT & B R st HEA SRR B 5 4
FERS BAEAN RS A G, Y IE KR IEH o

ARSI FFR AT, SEBR TAEH ] H AT
20 YR (R 45 S 2538 L-J 8], 454 Westgard 22 KL i 5
Ty AT AR H R B AS I Y 5 o, e B R 2
{8 AREZETFL -0 s 18 . SR sl i 4
5B, 7 LB A8 o 4 4 i 3k ) R A ) 2 /1> 20
WK, BBVEE 22 T A I Rl A R R AR ) £l
R o SR, 8 P ] ) JE S 7 1T TT BEAFAEAR
ZZIIE , 25 4 B A P2 1 R T LR [ U5 R Sk i e
XA, ARSI T IS ST s A S i
5T — S5 S YA AR B A8 ORI, I [
EF ARSI 24 10 YK, 38 2k 0 B 2R A T e A N 22 4
PR 3 B AR s R DR s [ s 4
W, AT N X R 45 vl 47, SRR = W 45 &
F EPI R s B L T 1

) B 5 ] RE 235 BCR-ABL 5% A /K V-1
R IE, 5200 CF{H, PR A 240 24 o 4R i 5
HORERR G E L TR BRIERAS Y CRE R
SR, A B B A PATARE LR E T &,
FERGHEATE NS, — BAGI 7 R A8k, 75
B UE CF {45205 | 28 CF AR R K I FERAIA , 7614
UEAS DU 25 B R AT SE R TTEE N, RDRR I RS AR
N 285 5 2 o 4 1 2 R 5 B0 A5 5 e Js 4 D CF
1B, DA TEAG IS5 SR i ] He A o

PRI, % PN B4 0 s 5 A 92 A B 5 R A A I
B R B AR, 5 P T R I ARSI v 2
A R Y b 7, AR S A T e AT B
T4, ) LRG0 45 SR 25 5 Bm o h 4 bR R
ITE NI, I R H Levey-Jennings it % Bl 45 &
Wiestgard 22 K0 5 45 Jy 2 4 7 o 4 0B, e S84 40
iR UE BCR-ABL (P210) % s AR 7K PR 45 2R i mf
SEME ERRPE

% % 3

[1] Melo JV, Hughes TP, Apperley JF. Chronic myeloid leukemia
[J]. Hematology Am Soc Hematol Educ Program, 2003:132-
152.

[2] Press RD, Love Z, Tronnes AA, et al. BCR-ABL mRNA levels
at and after the time of a complete cytogenetic response (CCR)
predict the duration of CCR in imatinib mesylate- treated
patients with CML [J]. Blood, 2006, 107 (11):4250-4256. doi:
10.1182/blood-2005-11-4406.

[3] Branford S, Fletcher L, Cross NC, et al. Desirable performance



-806- TR MR A2 2016459 H 453745559 Chin ] Hematol, September 2016, Vol. 37, No. 9

characteristics for BCR- ABL measurement on an international 12 2 (Il R A ) Ak 2 5 K 36 27 43 WY ), 2005, 26 (7):478. doi:
reporting scale to allow consistent interpretation of individual 10.3969/}.issn.1673-4130.2005.07.045.

patient response and comparison of response rates between clini- [12] ZE 4B I PR Sy A 30 1 T i R IE [ 3] rpr A ey 360 B 2 2% s,
cal trials [J]. Blood, 2008, 112 (8):3330- 3338. doi: 10.1182/ 2006, 29 (11):1053- 1056. doi: 10.3760/j:issn:1009- 9158.2006.
blood-2008-04-150680. 11.032.

(4] ZWE. ASPEBEME 0 53— 000 el BRbr i Al i 28 SCLO ). [13] ZEWt. = N T 322 T H-- iR i 14 L3 ] rh ARG B e 2y
rh B R A A%, 2014, 35(2) : 102-103.  doi: 10.3760/cma.j. 7% 7, 2003, 26 (11):710- 712. doi: 10.3760/j:issn:1009- 9158,
issn.0253-2727.2014.02.008. 2003.11.037.

(5] ZWIR, FME, FEA, 5. 2 Al ber-abl (P210) % st A /K- [14] sasftE. BN TP HIAEEA G 27 (1] h AR e 22 K g A A,
Z e e FFE [ ] AR I~ 7% 38, 2013, 34(2):104-108. 1996, 19(1):49-51.
doi: 10.3760/cma.j.issn.0253-2727.2013.02.004. [15] Z W%, BB, £ =5t & 40 1= brbs i 1k 1) BCR-ABL

(6] ZW¥E, MRARNS, A, 5. T 44 = brr k) BCR-ABL (P210) e S A /K- (i e 4 22 8 2 b PR A 5 [0 ] i 4R i
(P210) e A K V- (W 3t Z2 0 2 b DA RS 3 ] AR A2 M Wi 24 7% i, 2015, (10):814-817. doi: 10.3760/cma.j.issn.0253-
“# 7% k5, 2014, 35 (2):134- 137. doi: 10.3760/cma.j.issn.0253- 2727.2015.10.002.
2727.2014.02.016. [16] JU&EE, 45k, W o, 55, HBV-DNA SE Gl Y 28 P4 it 42

[7] Miiller MC, Cross NC, Erben P, et al. Harmonization of molecu- il (3], BEAC A 36 B= 2% 2% 3, 2010, 25(3):152- 153, 156. doi:
lar monitoring of CML therapy in Europe[J]. Leukemia, 2009, 10.3969/j.issn.1671-7414.2010.03.056.
23(11):1957-1963. doi: 10.1038/leu.2009.168. [17] EHERIGREIE G IM] Jeat: m5AE i, 2012:

[8] Hughes T, Deininger M, Hochhaus A, et al. Monitoring CML 13-24.
patients responding to treatment with tyrosine kinase inhibitors: (18] R4, A% 1. SEI ¢ 1 2R G Bl By Ay I & R 4 9 2
review and recommendations for harmonizing current DNA 25 4 Bifs ZRVEHR 93T (3], 36 2 516 K, 2011, 8
methodology for detecting BCR- ABL transcripts and kinase (15):1845-1846. doi: 10.3969/j.issn.1672-9455.2011.15.027.
domain mutations and for expressing results [J]. Blood, 2006, [19] HHZE, AN, B EF. 258050 E i PCRAIN Z
108(1):28-37. doi: 10.1182/blood-2006-01-0092. TURT 28575 DNA % NS R g I T ], BB0EARA, 2013,(4):

[9] Gabert J, Beillard E, van der Velden VH, et al. Standardization 123-124. doi: 10.3969/j.issn.0253-2743.2013.04.056.
and quality control studies of 'real- time' quantitative reverse [20] w2 ALSEHE , S2AF. D0 AE G PCR IR & BT ik A i
transcriptase  polymerase chain reaction of fusion gene SERWIE R[] WA 22, 2003, 1(4):37-39.
transcripts for residual disease detection in leukemia - a Europe [21] #2p i, PR, St FILFHBRIE T 2R 212 S EIE X HBY DNA
Against Cancer program [J]. Leukemia, 2003, 17 (12):2318- D E ft PCR Sl i i Wi s [ 3 I R AR 36 2= 5, 2004, 22(3):
2357. doi: 10.1038/sj.leu.2403135. 232-233. doi: 10.3969/j.issn.1001-764X.2004.03.046.

[10] Stanoszek LM, Crawford EL, Blomquist TM, et al. Quality [22] Z=4:0, FBMoe, TREAE, 55 RN R LM P E MEN e =E W
control methods for optimal BCR- ABL1 clinical testing in JoT A v B 3 R 1 [0 ). v AR TR 2% 7, 2003, 11(4):
human whole blood samples[J]. J Mol Diagn, 2013, 15(3):391- 228-231. doi: 10.3760/j.issn:1007-3418.2003.04.012.

400. doi: 10.1016/j.jmoldx.2013.02.004. (Wi H 199 . 2015-12-21)

[11] B2 PE0E it PCR % N BT IR R A& K ik 3], E4h (ARt . E055)

P A - G
&R

L 4RAS TSR B4R 25 55 (P AR I 27 2 75 ) R 3k ( http://www.hematoline.com ) , 2 L TUVE 2 bt R vh i “ S R 4 A1
“EERSRE.
2. VEH M ABTTIFAR Il o 0 a5 o “ A A BV AR A A s 24 25 I3 (http://www.cma.org.cn) o 78 93 1 00 i
HE A 2B A P 4 R Ry e T AR B 2 G — BB SRR BB TR ) RC SR Tl B PS4 RO .
3. Bef MR A LS L o i DR AR R R S ] AR A D RE RN R TE Ny s YEE R TR
WS A S TNV B R AT REPRAE O A% s Rl B R e AL TR0 TR ) . R (rh AR I R~ 247k
4. WRZFACRS B G345 G AR T 6 B T 0 SO G5 A AUTS 2 a6 5 J5 % [ SR 4 T ER R (i R Rs A4 5 ) —9F
A BRI GiETS
A G





