
Table S1. VH region genes in human Ph− ALL cells 

 

Case       VH                   DH            JH        Mutation frequency  Cytogenetics   Genes involved 

                                                           [per 10
3
 bp] 

 
 

1 V6-1 D2-2 J4 0   Hyperdiploid    N.N. 

2 V4-61 none J4 26  t(9;15)(p2;q1)    N.N. 

3 V3-13 D2-15 J5 0  Hyperdiploid    N.N. 

4 V3-66 none J4 67  Hyperdiploid ; del(6)(q2)   N.N. 

5 V4-34 none J6 0  Hyperdiploid    N.N. 

6 V4-34 D3-22 J4 30  del(6)(q2q5)     N.N. 

7 V4-39 D3-22 J6 4  Hyperdiploid, trisomy 14   N.N. 

8 V4-59 D3-10 J6 0  Hyperdiploid    N.N. 

9 V3-64 none J5 19  t(17;22)(q25;q11)    BCR locus 

 V7-4 D6-19 J2 22    

 V1-18 D3-3 J6 11    

10 V3-33 D2-2 J6 0  t(3;12)(p11;p13)    TEL rearranged 

 V4-4 none J1 4    

11 V4-34 D1-20 J4 0  Hyperdiploid    N.N. 

12 V1-3 D6-6 J5 0  Hyperdiploid    N.N. 

13 V6-1 D2-8 J6 4  Hyperdiploid    N.N. 

14 V5-a D2-15 J6 4  t(4;11)(q21;q23)    MLL-AF4 

15 V3-74 D2-2 J4 0  t(1;12)(p32;p12),t(7;7)(q22;q36)   TEL rearranged 

16 V3-33 none J6 0  no gross abnormality    N.N. 

17 V6-1 D2-21 J6 0  t(2;14)(q23;q32); t(12;21)(p13;q22)  IGH locus; TEL-AML1 

18 V6-1 D3-10 J6 0  Hyperdiploid    N.N. 

19 V4-34 D3-16 J4 4  Hyperdiploid    N.N. 

20 V1-3 none J4 4  del1(q?)     N.N. 

21 V2-5 D5-12 J5 7;  69-bp in VH Hyperdiploid    N.N. 

22 V2-70 D3-10 J4 4  der(9)t(9;22)(p11;q11)    BCR locus 

23 V3-9 D3-3 J6 7  Hyperdiploid    N.N. 

24 V1-58 none J6 4,  70-bp in VH Hyperdiploid    N.N. 

25 V2-5 D2-15 J4 0  Hyperdiploid    N.N. 

26 V2-5 D3-10 J6 7  t(11;19)(q23;p13.3)    MLL-ENL 

27 V3-23 D2-2 J6 4  Hyperdiploid    N.N. 

28 V2-5 D3-10 J6 0  Hyperdiploid    N.N. 

29 V4-34 D6-19 J4 4  Hyperdiploid    N.N. 

30 V3-53 D2-21 J4 4  Hyperdiploid    N.N. 

31 V6-1 D2-2 J6 0  Hyperdiploid    N.N.   

32 V4-34 D3-9 J6 0  no gross abnormality    N.N. 

33 V1-8 D3-3 J4 4  t(1;19)(q23;p13)    E2A-PBX1 

V3-66 D2-2 J4 0   

34 V2-70 D3-10 J6 0  der(12)t(12;14)(p12;q11)   TEL rearranged 

35 V6-1 D2-2 J6 0  del(10)(p11)    N.N. 

36 V3-21 none J6 0  del(9)(p11),del(17)(p11)   N.N. 

37 V3-9 D2-15 J4 0  Hyperdiploid    N.N. 

38 V3-30 D3-10 J6 0  Hyperdiploid    N.N. 

39 V2-5 D2-2 J3 0  t(12;21)(p13;q22)    TEL-AML1 

 V3-15 D3-19 J6 4        

40 V4-34 D2-15 J6 4  t(12;21)(p13;q22)    TEL-AML1 

 V4-39 none J6 0 

41 V3-13 D3-22 J6 7  t(4;11)(q21;q23)    MLL-AF4 

 V2-5 D2-2 J6 0 

42 V3-20 D2-8 J5 0  t(4;11)(q21;q23)    MLL-AF4 

 V6-1 D1-7 J4 0 

43 V3-15 D3-10 J6 4  t(12;21)(p13;q22), t(16;21)(q24 ;q22)  TEL-AML1 

44 V4-34 D3-22 J2 0  t(1;19)(q23;p13), del(6)(q21)   E2A-PBX1 

 V2-26 D2-2 J4 4    

45 V3-7 D3-10 J4 4  t(1;19)(q23;p13), t(3;14)(q27;q24)   E2A-PBX1 

46 V3-15 D3-16 J5 0  t(1;19)(q23;p13); t(9;9)(q21;q11)   E2A-PBX1 

47 V1-69 D3-10 J6 7  t(5 ;12)(q33 ;p13)    TEL-PDGFRB 

48 V6-1 D5-5 J6 0  Hyperdiploid    N.N. 

 V4-59 D2-8 J6 0 

49 V1-8  J5 34  Hyperdiploid    N.N. 

50 V1-8 D2-15 J6 0  Hyperdiploid    N.N. 

51 V3-13 D3-22 J6 4  Hyperdiploid    N.N. 

52 V1-18 D3-10 J4 0  Hyperdiploid    N.N. 

53 V3-23 D3-16 J4 0  Hyperdiploid    N.N. 

54 V3-9 D3-22 J4 0  Hyperdiploid    N.N. 

55 V1-18 D2-8 J6 0  Hyperdiploid    N.N. 

56 V3-15 D2-2 J4 7  Hyperdiploid    N.N. 

57 V1-2 D3-22 J5 0  Hyperdiploid    N.N. 

58 V6-1 D3-16 J4 0  Hyperdiploid    N.N. 

59 V1-45 D3-9 J5 7  Hyperdiploid    N.N. 

60 V3-53 D6-19 J6 10  Hyperdiploid    N.N. 

 

Mean ± S.E.M.:   4.85 ± 1.23 mutations per 10
3
 bp 

 

Cases 1–9 were previously described (Height, S.E., G.J. Swansbury, E. Matutes, J.G. Treleaven, D. Catovsky, and M.J. Dyer. 1996. Blood. 87:5242–5250). 
Sequence data were reanalyzed based on the full sequence of human germline IGHV genes according to Matsuda et al. (Matsuda, F., K. Ishii, P. Bourvagnet, 
K. Kuma, H. Hayashida, T. Miyata, and T. Honjo. 1998. J. Exp. Med. 188:2151–2162). Cases 1–40 and 49–60 are primary cases of Ph− leukemia. Cases 41–
48 represent leukemia cell lines BEL1 (41), RS4;11 (42), REH (43), 697 (44), Kasumi-2 (45), MHH-CALL3 (46), Nalm-6 (47), and HPB-Null (48). Deletions 
were counted as one mutation.  
 
 
 



Table S2. VH region genes in human Ph+ ALL cells 
 

Case VH DH JH         Mutation frequency  Cytogenetics    Genes involved   

                                                            [per 10
3
 bp] 

 
1 V3-66 D3-3 J4 44  t(9;22)(q34;q11)    BCR-ABL1 
2 V3-49 D2-21 J4 78  t(9;22)(q34;q11), add(2)(q37), add(4)(q33)  BCR-ABL1 

V3-48 D6-13 J4 181    

3 V4-30 D4-23 J6 26  t(9;22)(q34;q11)    BCR-ABL1   

4 V2-70 D2-2 J6 30;  87-bp in VH t(9;22)(q34;q11), add(9)(p2)   BCR-ABL1   

5 V4-59 D3-9 J4 0  t(9;22)(q34;q11), +15, +18   BCR-ABL1 

6 V1-18 D3-3 J3 15  t(9;22)(q34;q11)     BCR-ABL1 

V3-74 D4-17 J4 11    

V3-7 D6-13 J4 37     

V3-53 D3-22 J6 59     

7 V4-31 D2-2 J4 48  t(2;9;22)(p11;q34;q11)    BCR-ABL1   

8 V4-34 D5-12 J2 63  t(9;22)(q34;q11), +der(22)   BCR-ABL1   

V4-31 D2-2 J4 48    

9 V3-7 D6-13 J5 15  t(9;22)(q34;q11), i(17)(p10)   BCR-ABL1 

V1-2 none J5 15    

V3-74 D3-3 J5 48     

10 V3-49 D7-27 J6 81  t(9;22)(q34;q11)     BCR-ABL1 

V1-46 D5-5 J4 22     

11 V3-49 none J5 78  t(9;22)(q34;q11), add(3)(q29), +mar  BCR-ABL1   

12 V4-34 D6-13 J5 15  t(9;22)(q34;q11)     BCR-ABL1    

13 V4-61 D2-2 J4 0  t(9;22)(q34;q11)     BCR-ABL1 

14 V3-33 D3-22 J4 0  t(9;22)(q34;q11)     BCR-ABL1 

15 V5-51 D3-22 J4 15  t(9;22)(q34;q11)     BCR-ABL1  

 V5-51 D6-19 J3 11  t(9;22)(q34;q11)     BCR-ABL1  

16 V5-51 D1-26 J1 19  t(9;22)(q34;q11)     BCR-ABL1  

17 V3-30 D3-22 J3 15  t(9;22)(q34;q11)     BCR-ABL1  

18 V1-46 D6-13 J4 0  t(9;22)(q34;q11)     BCR-ABL1  

 V1-2 D3-10 J5 15  t(9;22)(q34;q11)     BCR-ABL1  

19 V2-5 D3-22 J3 11  t(9;22)(q34;q11)     BCR-ABL1  

20 V1-46 D3-10 J5 22  t(9;22)(q34;q11)     BCR-ABL1  

21 V1-18 D2-2 J6 26; ID  t(9;22)(q34;q11)     BCR-ABL1  

 V3-21 D6-25 J6 15 

22 V1-3 D1-14 J4 7; ID 

V3-7 D2-2 J6 15; ID  t(9;22)(q34;q11)     BCR-ABL1  

 V3-30 D5-5 J4 41 

23 V1-8 D5-18 J6 0  t(9;22)(q34;q11)     BCR-ABL1  

 V1-46 D2-21 J5 133; ID 

24 V3-33 D2-2 J4 89; ID  t(9;22)(q34;q11)     BCR-ABL1  

 V3-30 D6-6 J4 78; ID 

 V3-33 D1-20 J5 0 

 V3-30 D2-15 J6 63; ID 

25 V2-5 none J5 7  t(9;22)(q34;q11)     BCR-ABL1  

26 V3-21 D2-15 J3 22; ID  t(9;22)(q34;q11), add(1)(q42), add(8)(p23), +mar BCR-ABL1  

27 V4-34 D2-8 J2 22  t(9;22)(q34;q11), t(6 ;7)(q24 ;q35), del(11)(q22.3) BCR-ABL1  

 V3-74 none J5 137; ID 

28 V3-43 none J4 11  t(9;22)(q34;q11), -3, -13, -18, del(9)(p11),  BCR-ABL1  

 V6-1 D3-9 J6 22  t(15 ;18)(q21 ;q12) 

29 V1-8 none J2 37; ID  t(9;22)(q34;q11) , dup(13)(q21)   BCR-ABL1  

 V2-70 D3-16 J4 26; ID 

 V3-43 D3-9 J5 11 

 V3-9 D2-21 J5 22; ID 

 V4-31 D3-16 J4 26; ID 

 V4-59 D3-16 J4 22; ID 

30 V1-46 none  J4 22  t(9;22)(q34;q11)     BCR-ABL1  

 V3-30 none J5 44 

 V3-30 D6-13 J3 41; ID 

 V4-34 none J5 52 

31 V1-2 D2-2 J6 70; ID  t(9;22)(q34;q11), t(1;1)(p11;q31), t(1;4)(q11;q35) BCR-ABL1  

 V3-53 D2-8 J6 11  add(10)(q25), del(14)(q23q31), t(9;16)(q11;p13)  

 V4-4 none J6 44 

32 V1-69 D3-22 J6 15  t(9;22)(q34;q11), +8, +16, del(7)(p14), del(9)(q13q34) BCR-ABL1  

 V4-55 D3-22 J6 7 

33 V1-2 D2-21 J5 144  t(9;22)(q34;q11)     BCR-ABL1 

34 V1-3 D5-24 J6 96; ID  t(9;22)(q34;q11)     BCR-ABL1 

35 V1-3 D2-21 J6 11  t(9;22)(q34;q11)     BCR-ABL1 

36 V1-45 D1-26 J3 141  t(9;22)(q34;q11)     BCR-ABL1 

37 V3-43 D1-26 J4 7  t(9;22)(q34;q11)     BCR-ABL1 

38 V3-43 D3-9 J5 0  t(9;22)(q34;q11)     BCR-ABL1 

39 V1-3 D3-10 J5 0  t(9;22)(q34;q11)     BCR-ABL1 

40 V1-2  J4 30; ID  t(9;22)(q34;q11)     BCR-ABL1 

41 V3-11 D3-16 J6 7  t(9;22)(q34;q11)     BCR-ABL1 

42 V1-69 D3-9 J4 7  t(9;22)(q34;q11)     BCR-ABL1 

43 V3-66 D3-22 J4 4  t(9;22)(q34;q11)     BCR-ABL1 

44 V1-2 D2-2 J4 7  t(9;22)(q34;q11)     BCR-ABL1 

45 V1-46 D1-20 J4 0  t(9;22)(q34;q11)     BCR-ABL1 

46 V1-2 D3-16 J4 7  t(9;22)(q34;q11)     BCR-ABL1 
 
 
Mean ± S.E.M.:   34.45 ± 4.42 mutations per 10

3
 bp 

 

Cases 1–10 were previously described (Height, S.E., G.J. Swansbury, E. Matutes, J.G. Treleaven, D. Catovsky, and M.J. Dyer. 1996. Blood. 87:5242–5250). 
Sequence data were reanalyzed based on the full sequence of human germline IGHV genes according to Matsuda et al. (Matsuda, F., K. Ishii, P. Bourvagnet, 
K. Kuma, H. Hayashida, T. Miyata, and T. Honjo. 1998. J. Exp. Med. 188:2151–2162). Cases 1–25 and 33–46 are primary cases of Ph+ leukemia. Cases 21–
25 represent lymphoid blast crisis of chronic myeloid leukemia (LBC cases in Table II and Table S3). Cases 26–32 represent cell lines BV173 (26), CMLT1 



(27), K562 (28), Nalm1 (29), SD1 (30), SUP-B15 (31), and TOM1 (32). Intraclonal diversity (ID) denotes the presence of multiple sequences for one VH 
gene rearrangement, which share common mutations but differ in diversifying mutations. Deletions were counted as one mutation. N.N., unknown 



 
 
 

Table S3. Somatic mutations within non-Ig loci 
 

 

Cell type  BCL6
a
    MYC

a
    TCRB   

 TCRG 
 
   Mutation  Mutated  Mutation  Mutated  Mutation  Mutated 

 Mutation  Mutated 

   frequency  clones  frequency  clones  frequency  clones 

 frequency  clones 

 

BV173   1.41   6/9  0.91  2/13  germline   

 6.05
b
  4/4 

CMLT1
c
    2.31  15/22  1.05  4/9  11.56

d
  4/4 

 7.44
b
  3/5 

NALM1   0.36  3/15  0.47  2/7  germline   

 5.15
b
  2/4 

SD1   0.84  5/13  0.09  1/16  n.d.   

 n.d. 

SUP-B15  0.49  3/11  0.24  2/13  n.d.   

 n.d. 

TOM1   0.72  6/15  0  0/7  germline   

 n.d. 

LBCII   1.12  12/16  1.21  2/4  germline   

 0  0/2 

LBCIII   2.10  13/20  0.40  2/9  8.67
d
  4/5 

 2.23
b
  2/4 

LBCIV   0  0/14  0.18  1/10  2.52
d
  3/6  

 7.45
b
  6/6   

LBCV   1.31  11/19  n.d.  n.d.  2.21
d
  3/3 

 0  0/4 

Ph
+
 ALL   1.07 ± 0.23 74/154  0.51 ± 0.15 16/88  6.21 ± 2.31 14/18 

 5.66 ± 0.96 17/29 

Mutated cases  7/10    3/9    4/4   

 5/7 
 

697   0  0/11  0  0/8  n.d.   

 n.d. 

HBP-NULL  0.56   2/8  0.56  4/10  n.d.   

 n.d. 

NALM6   0  0/4  0  0/8  germline   

 germline 

REH   0  0/7  0.13  2/8  n.d.   

 n.d. 

RS4.11   0  0/14  0.11  1/10  germline   

 germline 

Ph− ALL   0.11 ± 0.11 2/44  0.16 ± 0.11 7/44 

Mutated cases  1/5    1/5    not applicable  

 not applicable 
 

CD3
+
 T cells

e
  n.d.    n.d.    0.17 ± 0.14 2/30 

 0.18 ± 0.18 1/16 
 
 

a
BCL6 and MYC alleles were amplified by PFU DNA polymerase and sequenced from both DNA strands. BCL6 or MYC alleles amplified 

from ALL cases were considered mutated if at least two mutated sequences were amplified per case with an average mutation frequency 
of all amplified sequences significantly (P < 0.01) above the error rate of PFU DNA polymerase. 
b
The following TCRG gene rearrangements were amplified and sequenced: V3-1 J2 (1 mutation) and V8-1 Jp1 (2 mutations) from 

subclones of BV173, V4-2 J2 (0 mutations), and V4-2 J1 (1 mutation) from CMLT1; V5-1 J2 (2 mutations) and V5-1 Jp1 (unmutated) from 
subclones of NALM1; V3-1 J2-1 (unmutated) from LBCII; V3-1 J2 (unmutated) and V8-1 J2 (1 mutation) from LBCIII; V2-2 J2 (3 mutations) 

and V4-2 J2 (1 mutation) from LBCIV; and V3-1 J2 and V4-2 J2 (both unmutated) from LBC V. 
c
CMLT1 are heterogenous with respect to expression of B cell (CD19), T cell (CD3) and myeloid (CD13) antigens. For this experiment, 

CD19
+
 CD13− cells were sorted and analyzed. 



d
The following TCRB gene rearrangements were amplified and sequenced: V4-2 D2 J2-3 (3 mutations) and V18-1 D2 D2-7 (5 mutations, 

with intraclonal diversity) from CMLT1 cells; V6-5 D1 J1-1 (1 mutation), V20 D1 J1-2 (0 mutation), and V28 D2 J2-5 (8 mutations, with 
intraclonal diversity) from case LBCIII; V28 D2 J2-7 (0 mutation) and V12-5 DD2 J2-3 (3 mutations) from case LBCIV; and V20-1 D2 J2-7 

(1 mutation) and a TCRB germline allele were amplified from case LBCV. 
e
As control for Taq DNA polymerase error, TCRB and TCRG gene rearrangements were amplified and sequenced from normal peripheral 

blood T cells. TCRB and TCRG gene rearrangements amplified from ALL cases were considered mutated if at least two mutated 

sequences were amplified per case with an average mutation frequency of all amplified sequences significantly (P < 0.01) above the error 
rate of Taq DNA polymerase. 



 

Table S4. Summary of oligonucleotides used for DNA-mutation analysis, RT-PCR, RNA 

interference and ligation-mediated PCR 

 

IGHV and IGHC primers 
 
VH1 F     5’-CAGTCTGGGGCTGAGGTGAAGA-3' 
VH2 F     5’-GTCCTRCGCTGGTGAAACCCACACA-3’ 
VH3 F     5’-GGGGTCCCTGAGACTCTCCTGTGCAG-3’ 
VH4 F     5’-GACCCTGTCCCTCACCTGCRCTGTC-3’ 
VH5 F     5’-AAAAAGCCCGGGGAGTCTCTGARGA-3’ 
VH6 F     5’-ACCTGTGCCATCTCCGGGGACAGTG-3’ 
JH1.4.5 R   5’-GACGGTGACCAGGGTKCCCTGGCC-3’ 
JH2 R     5’-GACAGTGACCAGGGTGCCACGGCC-3’ 
JH3 R     5’-GACGGTGACCATTGTCCCTTGGCC-3’ 
JH6 R     5’-GACGGTGACCGTGGTCCCTTKGCC-3’ 
C  R      5’-AGACGAGGGGGAAAAGGGTT--3’ 
Cδ R      5’-AGAGCTGGCTGCTTGTCATG-3’ 
Cγ1 R     5’-GAGTTTTGTCACAAGATTTGGGCT-3’ 
Cγ2 R     5’-GCACTCGACACAACATTTGCG-3’ 
Cγ3 R     5’-TCACCAAGTGGGGTTTTGAGC-3’ 
Cγ4 R     5’-ATGGGCATGGGGGACCATTT-3’ 
Cα2 R     5’-TGTTGGCGGTTAGTGGGGTC-3’ 
Cε R      5’-GAGGTGGCATTGGAGGGAAT-3’ 
 
 
TCRBV and TCRGV primers 
 
TCRBV 1/5  5’-ACAGCAAGTGACDCTGAGATGCTC-3’ 
TCRBV 2    5’-GAGTGCCGTTCCCTGGACTTTCAG-3’ 
TCRBV 3    5’-GTAACCCAGAGCTCGAGATATCTA-3’ 
TCRBV 4    5’-TCCAGTGTCAAGTCGATAGCCAAGTC-3’ 
TCRBV 6.1   5’-ATGTAACTYTCAGGTGTGATCCAA-3’ 
TCRBV 6.2   5’-GTGTGATCCAATTTCAGGTCATAC-3’ 
TCRBV 7    5’-TACGCAGACACCAARACACCTGGTCA-3’ 
TCRBV 8    5’-GGTGACAGAGATGGGACAAGAAGT-3’ 
TCRBV 9    5’-CCCAGACTCCAAAATACCTGGTCA-3’ 
TCRBV 10   5’-AAGGTCACCCAGAGACCTAGACTT-3’ 
TCRBV 11   5’-GATCACTCTGGAATGTTCTCAAACC-3’ 
TCRBV 12   5’-CCAAGACACAAGGTCACAGAGACA-3’ 
TCRBV 13   5’-GTGTCACTCAGACCCCAAAATTCC-3’ 
TCRBV 14   5’-GTGACCCAGAACCCAAGATACCTC-3’ 
TCRBV 15   5’-GTTACCCAGACCCCAAGGAATAGG-3’ 
TCRBV 16   5’-ATAGAAGCTGGAGTTACTCAGTTC-3’ 
TCRBV 17   5’-CACTCAGTCCCCAAAGTACCTGTT-3’ 
TCRBV 18   5'-TGCAGAACCCAAGACACCTGGTCA-3’ 
TCRBV 19   5’-ACAAAGATGGATTGTACCCCCGAA-3’ 
TCRBV 20   5’-GTCAGATCTCAGACTATTCATCAATGG-3’ 
TCRBV 21   5’-CAGTCTCCCAGATATAAGATTAYAGAG-3’ 
TCRBV 22   5’-GGTCACACAGATGGGACAGGAAGT-3’ 
TCRBV 23   5’-CTGATCAAAGAAAAGAGGGAAACAGCC-3’ 
TCRBV and TCRGV primers (continued) 
 
TCRBV 24   5’-CAAGATACCAGGTTACCCAGTTTG-3’ 
TCRBV 25   5’-GACAGAAAGCAAAATTATATTGTGCC-3’ 
TCRBJ 1.2   5’-TACAACGGTTAACCTGGTCCCCGA-3’ 
TCRBJ 1.3   5’-CACCTACAACAGTGAGCCAACTT-3’ 
TCRBJ 1.5   5’-CCAACTTACCTAGGATGGAGAGTCGA-3’ 
TCRBJ 1.6   5’-CCTGGTCCCATTCCCAAAGTGGA-3’ 
TCRBJ 2.2   5’-CCTTACCCAGTACGGTCAGCCTA-3’ 



TCRBJ 2.3   5’-TCCCGGGGCGCCCCCTCCCCAGTT-3’ 
TCRBJ 2.6   5’-CAGCCGCCGCCTTCCACCTGAAT-3’ 
TCRBJ 2.7   5’-TCCATCGTTCACCTTCTCTCTAAACA-3’ 
TCRGV11 F  5’-TCAGGAGTTATAAGCATTCACC-3’ 
TCRGV1-9 F  5’-ACGGCGTCTTCAGTACTATGAC-3’ 
TCRGJ1 R  5’-TTACCAGGCGAAGTTACTATGAGC-3’ 
TCRGJ3 R  5’-GTGTTGTTCCACTGCCAAAGAG-3’ 
 
 
MYC and BCL6 
 
MYC1 F    5’-CACCGGCCCTTTATAATGCG-3’  
MYC1 R    5’-CGATTCCAGGAGAATCGGAC-3’  
MYC2 F    5’-CTTTGTGTGCCCCGCTCCAG-3’     
MYC2 R    5’-GCGCTCAGATCCTGCAGGTA-3’  
BCL6 F    5’-ATGCTTTGGCTCCAAGTT-3’ 
BCL6 R    5’-CACGATACTTCATCTCATC-3’ 
 
 
Human RT-PCR primers 
 
GAPDH F    5’-TTAGCACCCCTGGCCAAG-3’ 
GAPDH R    5’-CTTACTCCTTGGAGGCCATG-3’ 
BCR-ABL1 F  5’-ACCTCACCTCCAGCGAGGAGGACTT-3'   
BCR-ABL1 R  5'-TCCACTGGCCACAAAATCATACAGT-3'   
AID F         5'-TGCTCTTCCTCCGCTACATC-3' 
AID R         5'-CCTCATACAGGGGCAAAAGG-3' 
ID2 F     5'-TACAACATGAACGACTGCTACTC-3' 
ID2 R     5'-TTGCTGTCATTTGACATTAACTC-3' 
 
 
Mouse RT-PCR primers 
 
mAid F      5'- AAATGTCCGCTGGGCCAA-3'   
mAid R      5'- CATCGACTTCGTACAAGGG-3'   
mObf1 F  5'-AGCTCCCTGACCATTGAC-3'  
mObf1 R  5'-CTGTCCCATCCCCCTGTAA-3'  
mOct2 F  5'-ATCGAGACGAATGTCCGCTT-3'    
mOct2 R  5'-GTAGCTGGTCGGCTTTCC-3' 
mHprt     5’-GGGGGCTATAAGTTCTTTGC-3’ 
mHprt  5’-TCCAACACTTCGAGAGGTCC-3’   
 
 
 
 
siRNA duplices 
 
Non-targeting siRNA  5’-UUGUACCUAAUUUCGUCCCAC-3’ 
            3’-CAUGGAUUAAAGCAGGGUGUU-5’ 
AID siRNA             5'-UUGCUCUUCCUCCGCUACAUC-3' 
                        3'-CGAGAAGGAGGCGAUGUAGUU-5' 
 
LM-PCR primers 
 
CDKN2A F 5’-CCAGGAATAAAATAAGGGGAATA-3’ 
CDKN2A F2 5’-GGAATAAAATAAGGGGAATAGGG-3’ 
CDKN2A R 5’-CTTTCCTACCTGGTCTTCTAGG-3’ 
CDKN2B F1 5’-GTGAACATTCCCAAAATATTAGC-3’ 
CDKN2B F2 5’-AAAATATTAGCCTTGGCTTTACTG-3’ 
CDKN2B R 5’-AGACTCCTGTACAAATCTACATCG-3’ 
V3-21 R  5’-CTCTCGCACAGTAATACACAGC-3’ 
V1-2 R 5’-CTCTCGCACAGTAATACACGAC-3’ 



V1-69 R  5’-TCTCTCGCACAGTAATACACG-3’ 
V3-73 R  5’-GGTTTTCAGGCTGTTCATTT-3’ 
V3-53_R 5’-CACCTTTTAAAATAGCAACAAGG-3’ 
V3-30_R 5’-AGCATAGCTACTGAAGGTGAAT-3’ 
Linker F1 5’-CTGCTCGAATTCAAGCTTCT-3’ 
Linker F2 5’-GCTTCTAACGATGTACGGGG-3’ 
Linker R1 5’-GTACATCGTTAGAAGCTTGAA-3’ 
Linker R2 5’-GTTAGAAGCTTGAATTCGAGC-3’ 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4F7F75288FD94E9B8BBE7F6E6765521B5EFA7684002000410064006F006200650020005000440046002065876863517759078F8552A95DE55177FF0C53735305542B68077B7E30018D8594FE63A530014E667B7E30014EA44E9251437D20548C56FE5C423002521B5EFA76840020005000440046002065874EF653EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200037002E00300020621666F49AD87248672C676562535F003002>
    /CHT <FEFF4F7F752890194E9B8A2D5B9A5EFA7ACB7684002000410064006F006200650020005000440046002065874EF651775099535452A95DE55177FF0C53735305542B6A197C6430018D8590237D50300166F87C6430014E9252D551437D20548C57165C6430025EFA7ACB76840020005000440046002065874EF653EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200037002E00300020621666F49AD87248672C958B555F3002>


    /ENU (Use these settings to create accessible Adobe PDF documents that include tags, hyperlinks, bookmarks, interactive elements, and layers. Created PDF documents can be opened with Acrobat and Adobe Reader 7.0 and later.)





    /NLD (Gebruik deze instellingen om toegankelijke Adobe PDF-documenten met labels, hyperlinks, bladwijzers, interactieve elementen en lagen te maken. U kunt gemaakte PDF-documenten openen met Acrobat en Adobe Reader 7.0 en hoger.)




  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers true
      /IncludeProfiles true
      /MultimediaHandling /EmbedAll
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


