
ˤ·͋ͦͪ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͔͙͙ͭͪ͊ͨ ̆˸˶ 
-ͪͦ͡Έ ͔ͣͦͯ͟͡͡Ύ͎ͪͤͦͦ 
͙͙͎ͣͦͤͭͦͪͤ͊ 

±LL ˤ͔͙͚ͫͪͦͫͫͫ͊͟Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ

ζˢ˴́̂ˢ˶̎˹̍˩ ˤ˻˽˾˻˿̍ ˥˩˸ˢ́˻˶˻˥ˮˮ ˮ ́˾ˢ˹˿̅̂˭ˮ˻˶˻˥ˮˮη

мо ͣ͊ͪͭ͊ нлнл ͎.

ʜ.ʙ.ʥ. ʄʠʩʶʨʠʥ ɸʥʜʨʝʡ ɺʠʪʘʣʴʝʚʠʯ 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʆʆʆ çɻʝʥʦʊʝʭʥʦʣʦʛʠʷè



мфсл ͎ͦ͒ΥPh-ͻͪͦͣͦͫͦͣ͊

A Minute Chromosome in Human 
Chronic Granulocytic Leukemia

P.C. Nowell, D.A. Hungerford

University of Pennsylvania, 
Philadelphia



1973: translocation of chromosomal 
material

Rowley JD: A new 
consistent chromosomal 
abnormality in chronic 
myelogenousleukemia
identified by 
quinacrinefluorescence
and Giemsastaining. 
Nature, 243, 290-293, 
1973

ΧǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ǘƘŜǊŜ Ƴŀȅ ōŜ ŀ 
hitherto undetected translocation 
between the long arm of 22and the 
long arm of 9, producing the 9q+ 
ŎƘǊƻƳƻǎƻƳŜΧNational Medal of Science



́ͪ͊ͤͫͦ͊͟͡ͼ͙Ύt(9;22)
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t(9;22)



(˴͊;͔͍ͫͭͦ ͙͎͙͙͒͊ͤͦͫͭ͟) U (̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͙͙ͭͪ͊ͨύ

1960 -ͦͭͪ͟·͙͡ ͙͔̅͊͒͡͡Έͺ͙͚ͫͯ͟Ό ͻͪͦͣͦͫͦͣͯ
(NowellP., Hungerford D.)

1973 - Ph-ͻͪͦͣͦͫͦͣ͊ -͔ͪͯ͘͡Έͭ͊ͭ ͭͪ͊ͤͫͦ͊͟͡ͼ͙͙t(9;22)
(Rowley JD)

1983 -͎͔ͤ abl͍͍͔ͦ͡;͔ͤ ͍ ͭͪ͊ͤͫͦ͊͟͡ͼ͙Όt(9;22) 
(Bartram CR, de Klein A)

1984 -͙ͯ͘;͔ͤ͊ ͦ͋͊ͫͭ͡Έ ./w нн ͻͪͦͣͦͫͦͣ· 
(GroffenJ, Stephenson J, HeisterkampN)

1990 - bcr-abl -͎͔ͦͤͦͤͤ͊͟Ύ ͙͙͙ͭͪͦͤͤ͊͊͘͘͟ 
(Lugo TG, PendergastAM)

1990 -͙ͤ͒ͯ͟ͼ͙Ύ ̆˸˶ ͯ ͣ·΄͔͚ ͎͔ͤͦͣ Ǉнмл bcr-abl͙͘ Ph
(Daley G, Van Etten R)

1995/7 - STI571 (͙͙͙ͣ͊ͭͤ͋ύ ͙͎͙͙ͤ͋ͭͦͪ ͙͙͙ͭͪͦͤͤ͊͘͘͟·bcr-abl
(David Baltimore, Owen N. Witte, Alex Matter, Nicholas B. Lydon, Brian J. Druker

2004ςͪ ͔͙͔ͫͭͤͦͫͭ͘Έ͟ ͙ͣ ͙͙͔͔͊ͭͤ͋ͯͨͪͦ͒ͦͤ͊͡ ͙ͨͪ ͨͦͣͦ΅͙ ͙͙͒͊͊ͭͤ͋͊͘
(Shah NP, Tran C, Lee FY, Chen P, Norris D, Sawyers CL. 



͔̂ͫͨͻ ͔͡;͔͙ͤΎ ̆˸˶
˻͙͔͗͒͊ͣ͊Ύ͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ͙͙͍͗ͤͤ͘ ͍ͦΈ͙͒ ͎͙͍͊ͤͦͫͭͪͦ͊ͤͤ·ͻ
͋ͦ͡Έͤ·ͻ̆˸˶͍ ͻ͙ͪͦͤ;͔͚ͫͦ͟ͺ͔͙͊ͯ͘ ͍͒ͦͪͦ͘·ͻ͡Ό͔͚͙͒ͨͪ͊ͭ͟;͔͙ͫ͟
͍ͫͪ͊ͤΎ͊ͫ͡Έ

(ThielenN. et al. 2016, HehlmannR, et al. 2017)

˻ͨ·ͭ ͎ͣͤͦͦ;͙͔ͫͤͤ͡·ͻ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͨͦ ͔͡;͔͙ͤΌ ̆˸˶ 
͔ͦͭͪ͊͗ͤ ͍ ͔͔ͪͦͣͤ͒͊͟ͼ͙Ύ ͨͦ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΌ ̆˸˶ European 
LeukemiaNet(ELN)

(Baccarani M, et al. 2006, 2006, 2013, Hochhaus A.et al. 2020)

˴͙͔͙͙͍ͪͭͪ·͔͍͋ͦͪͨͪͨ͊ͪ͊ͭͦˮ́˴͒͡Ύ͔͡;͔͙ͤΎ̆˸:˶ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ
͔͔͙ͨͪͤͦͫͣͦͫͭΈΣͪ͊ͤͤΎΎ͙ͦ ͔ͭ͒͊ͤͤ͊͡Ύ͙ͭͦͫ͟;ͤͦͫͭΈΣ͙ͫͭͦͣͦͫͭΈ

(Hochhaus A.et al. 2020)

ˣͦ͡Έ΄͔ͦͤ͊͘;͔͙͔͙͔͔͔͙͔͍ͤͨͪͦ͋ͪͦͫͭͪͣͤͨͦ͟͡͡·΄͔͙ͤΌ͊͟;͔͍ͫͭ͊
͙͙͗ͤ͋ͦ͘͡Έͤ·ͻ̆˸˶Σͪ͊ ͔͎͙͙͔͚ͪ͊͋ͦͭ͊ͫͭͪ͊ͭͫͦͪ͘͟͟΄͔͚͔ͦͭͣͤ·ˮ́˴
͙͙͔͙͙͔ͨͪ͒ͦͫͭ͗ͤͤͦ͋ͻ͙ͦ͒ͣ·ͻ͍͙͚͙͔͔͍ͯͫͦͨͪͦ͒͋ͦ͡͡Έͤ·ͻ͙ͫͭ͊͒Ό
ζ͔͙͙͙͔͔ͪͣͫͫ͋͘͡ ;͔͙ͤΎη(TFR- treatment free remission)

(Hughes TP et al. 2016, Hochhaus A et al. 2017, Rea D et al.2017)



˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͔͡;͔͙ͤΌ ̆˸˶ 
European LeukemiaNet2020

HochhausA,BaccaraniM et al.
EuropeanLeukemiaNet2020recommendationsfor treating chronicmyeloidleukemia.
Leukemiahttps://doi .org/10.1038/s41375-020-0776-2



ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͤ͊ ͔ͣͦͣͤͭ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ 
͙͎͒͊ͤͦ͊͘ ̆˸˶

Á ˸ͦͪͺ͎͙ͦͦ͡;͔͔͙͔͍͙͔͙͎͎ͫͦͫͫ͒ͦ͊ͤ͊ͫͨͪ͊ͭ͊ͦͫͭͤͦͦͣͦ͊͘͟͟͡:

͋͊ͫͭ͡·͙͋͊ͦ͘ͺ͙͡·-͔͔͔͙͔ͦͨͪ͒ͤ͡ͺ͊͘·̆˸ ό˶̆̅Σ̅ˢΣx˴ ύ

Á ͔͙͙́ͪͨ͊ͤͦ͋ͦͨͫΎ͒͡Ύͦͨ ͔͔͔͙ͪ͒ͤ͡Ύ͔͔͙ͫͭͨͤͺ͙͋ͪͦ͊͘

Á ͙͎͔͔͙̇ͭͦͤͭ;͔͔͙͔͍͙͔͎͎ͫͦͫͫ͒ͦ͊ͤͦͫͭͤͦͦͣͦ͊͘͟͟͡ό˿̇ˮͨ˥ͦ ͙͔ͣ͘)

Á ˴͊;͔͍͔ͫͭͤͤ͊Ύ˻́˽ ̇-˾͔͔͔͙͔͙͙ͦͨͪ͒ͤͭͨ͊ͭͪ͊ͤͫͪͨͭ͊͟͡

Á ˴͙ͦ͡;͔͍͔ͫͭͤͤ͊Ύ˻́˽ ̇˾͔ͤͦ ͋Ύ͔͊ͭ͘͡Έͤ͊

Á ˽͙͙͔ͪͨͦͦ͗ͭ͡͡Έ͚ͤͦ͊͟;͔͍͔͚ͫͭͤͤͦ˻́˽ ̇˾κ͙ͦͭͪͼ͔͊ͭ͡Έ͚ͤͦ˿̇ˮ

͔ͤͦ͋ͻ͙͍͔͙ͦ͒ͣͦͨͪͦͫͭFISH

Á ˻͔͔͔͙͔͔͔ͨͪ͒ͤͪ͊ͣͪ͊ͨ͘͡;͔͙͙ͤͫ ͔͔͔͙ͤ͘͟͡Σ͙͋ͦͻ͙͙ͣ;͔͙͚͙ͫ͊ͤ͊͘͟͡Σ

͎͔͙ͨ͊ͭͭB,Ή͔͙͎ͭͪͦ͊ͪ͒ͦͪ͊ͣͣ͊͟͟͡
(A. Hochhaus,et al. ELN2020)



͙͎͔͔͙̇ͭͦͤͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͙ͨͪ ̆˸˶

1 2 3 4 5

6 7 8 10 119 12

13 14 15 16 17 18

19 20 21 22 x Y

˿ͭ͊ͤ͒͊ͪͭͤ·͚ FISH

Å˻ ͋Ύ͔͔͊ͭͤ͘͡ ͙ͨͪ ͔͍͙ͨͪ;͚ͤͦ ͙͎͙͔͒͊ͤͦͫͭ͟

Å˹ ͙͊͘͟Ύ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ό͒ͦ р҈ύ

Åʕ ͦͣͦ͗ͤͦͫͭ͘Έ ͙ͦ͋ͤ͊ͪͯ͗ͭΈ 
͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͻͪͦͣͦͫͦͣͤ·͔ ͙͙͊ͤͦͣ͊͡

Åʕ ·ͫͦ͊͟Ύ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ

1 2 3 4 5

6 7 8 10 119 12

13 14 15 16 17 18

19 20 21 22 x Y

FISH

Å˻ ͋Ύ͔͔͊ͭͤ͘͡ ͙ͨͪ ͔͍͙ͨͪ;͚ͤͦ ͙͎͙͔͒͊ͤͦͫͭ͟

Å˹ ͙͊͘͟Ύ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ό͒ͦ р҈ύ

Åʕ ͦͣͦ͗ͤͦͫͭ͘Έ ͙ͦ͋ͤ͊ͪͯ͗ͭΈ 
͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͻͪͦͣͦͫͦͣͤ·͔ ͙͙͊ͤͦͣ͊͡



˴ͦͤ͊͡͡Έͤ͊ΎΉ͍ͦ͡Όͼ͙Ύ

8

8

Å тр҈ ͍͙ͭͦͪ;ͤ·ͻ ͙͚͊ͤͦͣ͊͡ ͙ͨͪ ̆˸˶

Å ˤ͔ͫͭͪ;͊ΌͭͫΎ ͔͔ͪ͗Υ+19, +21, -7, +17

Å ˽͙ͪ ͋͊ͫͭͦͣ͡ ͙͔ͪ͘͟ ςͯ  ул҈ ͋ͦ͡Έͤ·ͻ

Å ˤ ͺ͔͊͘ ͔͔͊ͫͪ͊͟͡ͼ͙͙  -ͯ мл҈ ͋ͦ͡Έͤ·ͻ



̆ͪͦͣͦͫͦͣͤ·͔ ͙ ͔ͣͦͯ͟͡͡Ύͪͤ·͔
͊ͤ ͙͙ͦͣ͊͡ ͙ͨͪ ͙͔͋͊ͫͭͤͦͣͪ͘͟͡ ̆˸˶Υ

͙͔͙ͣͦ͒ͤ͡·͚ όM-BC) ͙  ͙ͣ͡ͺ͙ͦ͒ͤ·͚ όL-BC)

̆ͪͦͣͦͫͦͣͤ·͔ ͙͙͊ͤͦͣ͊͡

˨͙͔ͦͨͦͤͭ͡͡Έͤ͊Ύ
Ph ͻͪͦͣͦͫͦͣ͊          (30%)

͙͙́ͪͫͦͣΎchr 8 (40%)

ˮͦ͘ͻͪͦͣͦͫͦͣ͊i(17q) (20%)

́ͪ͊ͤͫͦ͊͟͡ͼ͙Ύ  t(3;21)

́ͪ͊ͤͫͦ͊͟͡ͼ͙Ύ  t(7;11)

˸ͯͭ͊ͼ͙͙

p53                               (ол҈ ͙ͨͪ M-BC)

p16 INK4A, p19 ARFdel (5л҈ ͙ͨͪ L-BC)

Rb mut/del     (18҈ ͙ͨͪ L-BC)

ASLX                            (32%)

RUNX1 (13%)

R46                                ͔ͪ͒ͦ͟

BCR-ABL ͣ ͯͭ͊ͼ͙͙ ͙ ͙͊ͣͨ͡ͺ͙͊͟ͼ͙Ύ

JP Radich, 2007 Hematology; J Menezes,  2013 Blood Cancer Journal 



ˤ͙͊ͪ͊ͤͭ· ͻ͙͔͎͎͔ͣͪͤͦͦͦͤͦͤ͊͟ BCR/ABL

BCR

ABL 

рΩ

оΩ
Ph

Ŝм                           ŜмΩŜнΩ           e2 e3e4 e5   e6 e7e8   e9e10 e11e12e13e14e15 e16 e17e18 e19e20e21 
e22e23  

b1   b2b3  b4                                c3  c4

BCR

ABL

e1a2 

b2a2 

b3a2 

e19a2 

Ib                                            Ia                  a2   a3   a4   a5    a6   a7    a8    a9   a10             a11

p190

p230

p210

p210

m-bcr M-bcr ҡ-bcr

͎͔ͤͦͣͤ·͔ ͭͦ;͙͟ ͪ͊ͪ͘·͍͊ Ϥнлл ͭΦͨΦͤΦ

v-bcr





˴͊;͔͍͔ͫͭͤͤ·͚ ͙͊ͤ͊͘͡Υ 
˻́ ˽̇ -˾͙͎͙͒͊ͤͦͫͭ͊͟ͻ͙͔ͣͪͤ·ͻ͎͔͍ͦͤͦͤͦ͟
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ˢ͔͍ͫͤͦ͊͟ ˩ΦˤΣ ˸͙ͫΌ͙ͪͤ ˢΦˤ ͙ ͍ͫͦ͊ͭΦ ˭͍͒ͪ͊ͦͦͻ͔͙͔ͪ͊ͤͤ ͙ 
͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔ͭͻ͙ͤ͊͟Φ нллрΦ Ѕ нόмсύ ͫͭͪΦмм 



ˤͦͣͦ͗ͤ͘·͔ ͍͙͊ͪ͊ͤͭ· ͙ͭͪ͊ͤͫͪͨ͟ͼ͙͙ 
ͻ͙͔͎ͣͪͤͦͦ ͎͔ͦͤͦͤ͊͟ BCR/ABL

e1, e6, e12(b1), e13(b2), 
e14(b3), e19(c3), e20(c4) a2, a3, a7

̏ͦͤ͘͟·BCR ̏ͦͤ͘͟·ABL

˸͎ͦͯͭ ͙ͫͭ͡ΈͫΎ ͔͋͘ ͤ͊ͪͯ΄͔͙ͤΎ ͙ͪ͊ͣ͟ ͫ;͙ͭ·͍͙͊ͤΎ

e2, e3, e5, e7, e8, e10, e11, 
e15, e16, e17, e22 a4, a8, a9, a10,a11

ˤ͔ͫͭͪ;͊ΌͭͫΎ ͍ Ή͔͙͔͔ͫͨͪͣͤͭ͟

b2a2, b3a2 e1a2

e1a3b2a3, b3a3
M-bcr m-bcr ҡ-bcr

e9, e21 a5, a6

͔мф͊н ͔с͊н

˸͙ͫΌ͙ͪͤ ˢΦˤΦ  ͙ ͍ͫͦ͊ͭΦ ˥͔͎͙ͣ͊ͭͦͦ͡Ύ ͙ ͭͪ͊ͤͫͺ͙͎͙ͯͦͦ͘͡ΎΦ 
нллтΦ ́Φ рнΦ Ѕ нΦ ˿Φ ор-40.



˾͔͙͔͒͟ ͍͙͊ͪ͊ͤͭ· ͙͍ͭͪ͊ͤͫͪͨͭͦ͟ BCR-ABL

e6a2 BCR-ABL

˻ͨͯͻͦ͡Έ 
ртͻнсͻрл ͣͣ
͍ ͔͔ͭ͡ ͍ͨͦͦͤ͊͘͟ L1,
͔͍͔ͣͤͦ͗ͫͭͤͤ·͔
ͦͨͯͻ͔͍ͦ͡·͔ ͦ;͎͙͊ ͍ 
ͨͦΎ͙ͫͤ;ͤͦͣ ͔͔ͦͭ͒͡Σ
͔͙͔ͪͫͭͤͭͤͦͫͭ͘Έ ͟ 
͙͙͙ͣ͊ͭͤ͋ͯ

b2-del/ins- a2 BCR-ABL

46,XX,t(2;3;10;7)(q13;
q21;q22;p15),t(7;13)(
q36;q13),t(9;22)(q34;
q11) [20]



˴͊;͔͍͔ͫͭͤͤ͊Ύ ͙ ͙ͦ͟͡;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ ͙ͨͪ ͙͔͊ͤ͊͘͡ Ή͔͙͙ͫͨͪͫͫ͟ 
͎͔ͤ͊ BCR/ABL:

͙ͪ͊ͤ͘ͼ͊ ͍ ͙͔͒ͤ͡ ͺ͎͔͍ͪ͊ͣͤͭͦ ͙ ͦͻ͍͔͊ͭ Ή͍ͦͤͦ͘͟

e1a2 

b2a2 

b3a2 

e19a2 

p190

p230

p210

p210

˴͙ͦ͡;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ όReal Time PCR)

˴͙ͦ͡;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ όReal Time PCR)

˴͙ͦ͡;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ όReal Time PCR)

˴͊;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ όConventional PCR)

˴͊;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ όConventional PCR)

˴͊;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾ όConventional PCR)



˴͙ͦ͡;͔͍͔ͫͭͤͤ·͚ ͙͊ͤ͊͘͡Υ 
˽̇˾ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ



˿͙ͭ͊͋͡ΈͤͦͫͭΈͦͤͭͪͦ͟͡Έͤ·ͻ ͙ͨ͊ͣ͒͘͡BCR/ABL+ABL
(˻͙ͤͦͫͪͤ͟͟ϰ, ˻ ˻˻ ζ˥͔͔ͤͦ́ͻ͎͙ͤͦͦ͡Ύη(˸͍ͦͫ͊͟, ˾ ͙ͦͫͫΎ)

27.03.2008

18.09.2008

23.03.2009

ˢ͔͍ͫͤͦ͊͟ ˩ΦˤΦΣ ˸͙ͫΌ͙ͪͤ ˢΦˤΦ ˮ ͍ͫͦ͊ͭΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͎͔͎͙ͦͤͦͣ͊ͭͦͦ͟͡ΎΣ нлмлΣ ЅнΣ 
ͫͭͪΦмсл-165



ˤ͙͍͙ͦͫͨͪͦͦ͒ͣ͊͘Ύ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͔ͭͫͭ-͙͔ͫͫͭͣ· ͒͡Ύ ͙ͦ͟͡;͔͍͔͎ͫͭͤͤͦͦ 
͙͊ͤ͊͊͘͡ Ή͔͙͙ͫͨͪͫͫ͟ BCR/ABL 

(˻͙ͤͦͫͪͤ͟͟ϰ, ˻ ˻˻ ζ˥͔͔ͤͦ́ͻ͎͙ͤͦͦ͡Ύη(˸͍ͦͫ͊͟, ˾ ͙ͦͫͫΎ)

˽͙͊ͣ͒͊͘͡BCR/ABL+ABL 10
͙͚ͦͨ͟κм ҡƭ

96 ͨ ͍͍ͦͭͦͪͦ 

ό͙ͨͪ͋ͦͪ AB 7500)

Cͭ  Mean = 33,95

Cͭ  SD = 0,63

CV % = 1,86

(˾͔͔ͦͣͤ͒͊͟ͼ͙͙ EAC:

CV % < 5%)

1,86% < 5 %

ˢ͔͍ͫͤͦ͊͟ ˩ΦˤΦΣ ˸͙ͫΌ͙ͪͤ ˢΦˤΦ ˮ ͍ͫͦ͊ͭΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͎͔͎͙ͦͤͦͣ͊ͭͦͦ͟͡ΎΣ нлмлΣ ЅнΣ 
ͫͭͪΦмсл-165



˴͙ͦ͡;͔͍͔ͫͭͤͤ·͚ ͙͊ͤ͊͘͡Υ ͔ͣͦͯ͟͡͡Ύͪͤ·͚ 
͙͙͎ͣͦͤͭͦͪͤ ̆˸˶

30%

10%
15%

0% 0% 0% 0%

ʦʪʨ.ʦʪʨ.

3.85

2.13
1.7

0.93

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

3 ʤʝʩ6 ʤʝʩ9 ʤʝʩ12 ʤʝʩ15 ʤʝʩ18 ʤʝʩ21 ʤʝʩ24 ʤʝʩ30 ʤʝʩ

ʤʝʩʷʮ ʪʝʨʘʧʠʠ

ʧ
ʨ
ʦ
ʮ
ʝ
ʥ
ʪ
 
P
h
-
ʧ
ʦ
ʟ
ʠ
ʪ
ʠ
ʚ
ʥ
ʳ
ʭ
 
ʢ
ʣ
ʝ
ʪ
ʦ
ʢ

0

1

2

3

4

5

6

l
g
 
ʩ
ʥ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 
ʦ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
 
ʅ
ɹ
ʋ

0 0
5

0 0 0 0

35

0

85

8

1.53 1.43
1

0.43
0.26

0

10

20

30

40

50

60

70

80

90

100

6

ʤʝʩ.

12

ʤʝʩ.

18

ʤʝʩ.

24

ʤʝʩ.

30

ʤʝʩ.

36

ʤʝʩ.

42

ʤʝʩ.

45

ʤʝʩ.

48

ʤʝʩ.

54

ʤʝʩ.

60

ʤʝʩ.

66

ʤʝʩ.

72

ʤʝʩ.

ʤʝʩʷʮ ʪʝʨʘʧʠʠ

ʧ
ʨ
ʦ
ʮ
ʝ
ʥ
ʪ
 
P
h
-
ʧ
ʦ
ʟ
ʠ
ʪ
ʠ
ʚ
ʥ
ʳ
ʭ
 
ʢ
ʣ
ʝ
ʪ
ʦ
ʢ

0

0.5

1

1.5

2

2.5

3

3.5

4

l
g
 
ʩ
ʥ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 
ʦ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
 
ʅ
ɹ
ʋ

͔̂ͫͨ΄͔ͤͦ ͔͡;͔͙͔ͤ ˾͔ͼ͙͙͍͒

͔̉͡·΄͔͍͊˩Φ̑ΦΣ ͙́ͯͪͤ͊͟ ˢΦ˥ΦΣ ˸͙ͫΌ͙ͪͤ ˢΦˤΦ ͙ ͍ͫͦ͊ͭΦ ͔͔͍͙́ͪ͊ͨͭ;͔͙͚ͫ͟ ͊ͪͻ͙͍Σ нллтΣ тфόпύΥ пф-53 



͔͙̏ͫͨͪͫͫ͟Ύ
BCR-ABL, IS

̇˻

Җ1% ˽̇˻ ς91,4%
̉̇˻ ς6,6%
˸̇˻ ς2%

1%-10% ˣ̇˻ ς82,4%

˩ΦˤΦˢ͔͍ͫͤͦ͊͟Σ ˢΦˤΦ ˸͙ͫΌ͙ͪͤ ͙ ͍ͫͦ͊ͭΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͎͔͎͙ͦͤͦͣ͊ͭͦͦ͟͡ΎΣ нлмлΣ ЅнΣ ͫͭͪΦмрм-159 

˿͍͔͙͔ͦͨͦͫͭ͊ͤ͡ Ή͔͙͙ͫͨͪͫͫ͟ BCR-ABL͙  
ͼ͙͎͔͔͙ͭͦͤͭ;͔͎ͫͦͦ͟ ͍͔ͦͭͭ͊ ͙ͨͪ ̆˸˶



˿͍͔͙͔ͦͨͦͫͭ͊ͤ͡ ͼ͙͎͔͔͙ͭͦͤͭ;͔͎ͫͦͦ͟ ό̇˻ύ ͙ 
͔ͣͦͯ͟͡͡Ύ͎ͪͤͦͦ ͍͔͍ͦͭͭͦ
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IS=0

n=29 n=16 N=18 N=43 N=168

ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʥʳʤ ʎʆ ʥʝʦʜʥʦʨʦʜʥʘ

ʧʦ ʫʨʦʚʥʶ ʵʢʩʧʨʝʩʩʠʠ BCR-ABL

˩ΦˤΦˢ͔͍ͫͤͦ͊͟Σ ˢΦˤΦ ˸͙ͫΌ͙ͪͤ ͙ ͍ͫͦ͊ͭΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͎͔͎͙ͦͤͦͣ͊ͭͦͦ͟͡ΎΣ нлмлΣ ЅнΣ ͫͭͪΦмрм-159 



˩ΦˤΦˢ͔͍ͫͤͦ͊͟Σ ˢΦˤΦ ˸͙ͫΌ͙͙ͪͤͫ ͍ͦ͊ͭΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͎͔͎͙ͦͤͦͣ͊ͭͦͦ͟͡ΎΣ нлмлΣ ЅнΣ ͫͭͪΦмрм-159 

n=31

n=15
n=13

pғлΣлллм ͙ p=0,0011

ˤ͔ͪͦΎͭͤͦͫͭΈ ͫͦͻ͔͙ͪ͊ͤͤΎ ˽̇˻ ͯ ͋ͦ͡Έͤ·ͻ ̆̅ ̆˸˶ 
ͫ ͪ͊ͤ͘·ͣ ͍͔ͯͪͦͤͣ Ή͔͙͙ͫͨͪͫͫ͟ BCR-ABL



˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ̊͊͊͟͡(IS) BCR-ABL

[IRIS ͋ ͊͊͘͡Έͤͦ]

[IRIS x ˸;˻ ͙͔͙͔ͫͤ͗ͤ ͤ͊3 log]

˶ͦ͊͟͡Έͤ·͔ ͔ͣͭͦ͒·

Hughes et al. Blood. 2006;108:28-37
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