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| Mix aCD22 Ab and NHS-azide and incubate for 3 hours at 4°C |

l

| Remove free NHS-azide using Zeba 7k MW desalting column |

!

Mix the azide-modified aCD22 Ab and cyclooctyne-modified ASO for 30 minutes at 37°C

!

| Remove free ASO unbound using Zeba 7k MW desalting column |

!

[ aCD22 Ab-ASO conjugate |

Supplementary Figure S1. Flow chart of the synthesis of the aCD22 Ab-ASO conjugate.
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Supplementary Figure $2. «CD22 Ab-MXD3 ASO conjugate demonstrates MXD3 knockdown in preB ALL cells in a concentration-
dependent manner. (A) Reh cells were freated with the aCD22 Ab-MXD3 ASO conjugate at four different concentrations (0.0005,
0.005, 0.05 and 0.5 umol/L of the Ab in the conjugate). MXD3 protein expression was measured at 4 and 24 h after the freatment. The
overlay pictures show a composite image of both MXD3 protein (with Alexa488) and nuclei (with DAPI). Images were acquired at 40x
maynification/1.4 numerical aperture at room temperature using a Nikon Ti-U inverted microscope and NIS-Elements BR software. Scale
bar indicates 50 um. The images shown are from one representative experiment out of three experiments. (B) Mean fluorescence
intensity (MFI) was used to quantify MXD3 protein expression from (A). Each bar represents the averagye MFI of all measured cells per
freatment type from three independent experiments. Error bars represent SEM (n = 3). (Overall ANOVA p < 0.001 for both A and B).
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immunocytochemistry immunoblotting
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Supplementary Figure S3. MXD3 knockdown in Reh cells is confirmed by immunocytochemistry and immunoblotting. Reh cells were
freated with the aCD22 Ab-MXD3 or -control ASO conjugate (0.5 umol/L of the Ab in the conjugate). MXD3 protein expression was mea-
sured on the same samples at 4 and 24 h after the freatment. Significant MXD3 protfein knockdown was observed in the cells freated
with the aCD22 Ab-MXD3 conjugate compared with untreated or cells treated with aCD22 Ab-control ASO conjugate. (A) Immuno-
cytochemistry results are shown. The overlay pictures show a composite image of both MXD3 protein (with Alexa488) and nuclei (with
DAPI). Imayes were acquired at 40x magnification/1.4 numerical aperture at room temperature using a Nikon Ti-U inverted microscope
and NIS-Elements BR soffware. Scale bar indicates 50 um. The images shown are from one representative experiment out of three exper-
iments. (B) Mean fluorescence intensity (MFI) was used to quantify MXD3 protein expression from (A). Each bar represents the averaye
MFI of all measured cells per treatment type from three independent experiments. Error bars represent SEM (n = 3). Average MXD3
knockdown in the cells freated with aCD22 Ab-MXD3 ASO conjugate, compared with untfreated or aCD22 Ab-confrol ASO conjugate,
was 56% and 55% at 4 h and 52% and 54% at 24 h, respectively (** ANOVA p < 0.001, significant differences from multiple comparisons
shown). (C) Immunobloftting results from the same experiment in (A) are shown. Histone H3 was used as an internal control. The imayes
shown are from one representative experiment out of three experiments. (D) MXD3 expression levels relative to those in untreated cells
(after corrected with Histone H3 expression levels) are shown. Error bars represent SEM (n = 3). The results are average data from three
independent experiments (same as in B). MXD3 knockdown in the cells freated with aCD22 Ab-MXD3 ASO conjuyate, compared with
untreated or aCD22 Ab-control ASO conjugate, were 81% and 77% at 4 h and 85% and 84% at 24 h, respectively (Overall ANOVA

***p < 0.001, significant differences from multiple comparisons shown).
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Supplementary Figure $4. The aCD22 Ab-MXD3 ASO conjugate, but not naked aCD22 Ab, shows MXD3 knockdown. (A) Treatment of
Reh cells with the aCD22 Ab only at 0.5 umol/L or 5 umol/L did not show significant MXD3 knockdown. Jurkat cells were used as a neya-
tive control for MXD3 expression. (B) Reh cells were tfreated with the aCD22 Ab-MXD3 ASO conjugate (0.5 umol/L or 0.05 pmol/L) with or
without cold aCD22 Ab at indicated concentrations above. MXD3 knockdown by the conjugate treatment was partially inhibited when
cold aCD22 Ab was added simultaneously at the concentrations of equal or 10 times higher than the Ab concentration in the conju-
gate. Imayes were acquired at 40x magnification/1.4 numerical aperture at room temperature using a Nikon Ti-U inverted microscope
and NIS-Elements BR software. For both (A) and (B) the imayges shown are from one representative experiment out of three experiments.
(C) MFI from (A) and (B). For 0.5 umol/L of the conjugate, the percentage knockdown was 86% of untreated. Addition of the Ab, at

0.5 umol/L or 5 umol/L, reduced the percentage MXD3 knockdown to 73% and 53%, respectively. For 0.05 umol/L of the conjuyate, the
percentage knockdown was 74% of untreated. Addition of the Ab, at 0.05 umol/L or 0.5 pmol/L, reduced the percentage knockdown
to 75% and 63%. respectively. MXD3 protein expression were measured at 4 h after treatment. Scale bar indicates 50 um. Error bars rep-
resent SEM (n = 3). Each bar represents the averagye MFI of all measured cells per treatment type from three independent experiments.
MXD3 expression in cells tfreated with 0.5 umol/L conjugate only versus addition of 5 umol/L Ab (Overall ANOVA **p < 0.001, based on In

MEFI, multiple comparison results shown).
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Supplementary Figure S5. Mice show stable weight gain during treatment. Average body weight of the mice during freatment in the
Reh (A) and the patient sample A (B) experiments. None of the mice lost weight during the treatments.
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Supplementary Table S1. HLA and CD22 expression of the cells harvested from leukemia xenograft models. Reh (A) and patient-derived
leukemic cells (B and C) enyrafted in the mice, respectively, showed high expression of HLA and CD22 as quantified by flow cytometry.
*indicates the samples which were fixed for subsequent analyses.

A

| Mouse HLA% CD22% CD22/HLA

1 72.5 70.4 1.0

2 74.8 70.8 0.9

PBS 3 62.7 57.6 0.9

4 63.3 58.7 0.9

1 73.6 52.4 0.7

2 82.7 72.7 0.9

3 90.0 77.0 0.9

Free Ab (1mg/kg) 4 80.0 93.2 1.2

+ free ASO (0.8mg/kg) 5 924 79.9 0.9

6 92.6 77.4 0.8

7 90.5 74.7 0.8

8 92.8 79.1 0.9

1 86.3 83.8 1.0

Free Ab (5mg/kg) 2 90.7 84.1 0.9

+ free ASO (4mg/kg) 3 91.3 82.2 0.9

4 91.2 82.3 0.9

1 91.9 71.0 0.8

Free Ab (10mg/kg) 2 90.1 824 0.9

+ free ASO (8mg/kg) 3 91.0 87.6 1.0

4 78.0 60.2 0.8

1 94.9 79.4 0.6

Conjugate (0.2mg/kg Ab) ; ggg :gi gg

4 93.0 91.2 1.0

1 96.2 83.2 0.9

2 84.2 72.3 0.9

3 79.4 69.3 0.9

covametirarem | 4 B3 B2 07

6 89.7 77.3 0.9

7 93.6 88.9 0.9

8 93.7 77.9 0.8

1 85.2 68.1 0.8

comamaney | 3 85 70 C8

4 93.4 77.3 0.8

1 89.8 78.8 0.9

. 2 89.9 80.2 0.9

Conjugate (10mg/kg Ab) 3 831 687 0.8

4 90.0 75.3 0.8

Continued on next page
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Supplementary Table S1. Continued.

B

Mouse HLA% CD22% CD22/HLA ‘

1 99.0 93.1 0.9

2 93.0 93.0 1.0

3 96.4 77.5 0.8

4 96.6 22.9 0.4

FBS 5 94.5 79.8 0.8

6 90.1 58.9 0.7

7 94.5 62.8 0.7

8 92.0 65.5 0.7

1 93.6 97.2 1.0

2 92.7 76.1 0.8

3 92.7 47.4 0.5

Free Ab (1mg/kg) < 89.0 59.3 0.7

+ free ASO (0.8mg/kg) 5 96.5  68.6 0.7

6 99.4 94.6 1.0

7 92.1 90.3 1.0

8 85.8 55.2 0.6

1 90.0 95.3 1.1

2 94.3 83.4 0.9

3 94.2 93.9 1.0

) 4 94.4 84.4 0.9

Conjugate (0.2mg/kg Ab) 5 93.8 86.1 0.9

6 92.0 87.8 1.0

7 96.0 94.2 1.0

8 97.6 96.5 1.0

1 91.6 93.5 1.0

2 93.1 93.9 1.0

3 91.4 93.6 1.0

Conjugate (1mg/kg Ab) : gi; :g? 83

6 90.8 84.8 0.9

7 92.6 88.0 1.0

8 86.6 76.0 0.9

Continued on next page
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C

| Mouse HLA%  CD22% CD22/HLA |
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Conjugate (0.2mg/kg Ab)

Conjugate (1mg/kg Ab)

O U WNEFEPFOUELE WNRFRP OO WNERPOOURERWNPR

84.3
75.4
73.9
65.6
88.8
69.0
87.8
87.6
90.9
88.8
82.5
90.3
76.3
73.2
94.2
91.6
88.6
87.6
77.5
74.5
80.2
87.1
85.6
87.9

Supplementary Table S$2. Characteristics of the two primary leukemia samples used in
the study. WBC: white blood cells, CNS: central nervous system, MRD: minimal residual
disease, CD22 expression: the numbers indicate % relative to HLA expression on the cells
at inoculation and at harvest (in parenthesis) for the xenoyraft models. MXD3 expression
was tested on the primary cells (before xenoyraft).

Sample A Sample B

initial WBC (x10e3/uL) 439.6 2.2
Age (year old) / sex 4 / male 16 / male
CNS disease Neyative Negyative
Cytoygenetics 47 XY +mar(13)/46.XY(7) No metaphase cells
MRD on day 29 bone marrow Neyative Neyative
Morpholoyy Lymphoblast Lymphoblast
Phenotype CD10, 19, 20, TdT, CD10, 19, 20, TdT,

cCD79a positive cCD79a positive
CD22 expression* % 92 (87) 92 (93)
MXD3 expression (relative to Reh) % 148 246

73.7
73.4
70.5
66.9
88.1
67.1
78.9
78.5
84
81.9
76.6
74.6
75.1
66.6
88.2
79.8
83
82.5
73.3
69.8
73.2
82.3
74.7
79.3

0.9
1.0
1.0
1.0
1.0
1.0
0.9
0.9
0.9
0.9
0.9
0.8
1.0
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
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Supplementary Table S$3. Blood test results of the mice from the patient-derived leukemia xenograft model. (A) CBC and (B) chemistry
panels for the patient-derived leukemia xenograft mice during treatment. One representative mouse from each freatment arm was
tested weekly.

A

Davs afterleukemia inoculation Days afterleukemia inoculation
PBS | 0 7 14 28 free Ab (1mg/kg) + free ASO (0.8mg/kg) | 0 7 14 28
WBC (Kiul 1.3 0.8 12 6.2 WBC (Kiul 1.1 0.8 2.6 15
Absolute Neutrophil cells (Kiulf 0.7 04 09 13 Absolute Neutrophil cells (Kul)f 0.5 02 04 01
Absolute Lymphocyte cells (Kiulj 0.3 0.2 0.2 27 Absolute Lymphocyte cells (Kiulj 0.3 0.3 0.6 11
Absolute Monocyte cells (K/ul 3 .2 1 21 Absolute Monocyte cells (K/ulf 0.3 0.2 1. .3
Absolute Eosinophil cells (K/ul 0 0 0.0 0.0 0. 0.
Absolute Basophil cells (K/ul 0 i 0 0.0 0.0 0. 0.
Neutrophil %] 52 429 741 214 4 26.8 16.8 -
Lymphocyte 22 282 147 433 Lymphocyte 252 40.8 22. 753
Monocyte %| 23 244 B 346 Monocyte 278 304 579 17.7
Eosinophil %| 3 43 . . Eosinophil . 0. 24
Basophil %) .5 .2 i 3 Basophil 3 1.2 0.
RBC (M/ul)f 5 8 10 RBC (Ml 9. 8. 10. .
Hemoglobin (g/dL) 134 4 15, 3 Hemoglobin (g/dL)| 141 1.7 14 4
Hematocrit %| 36. 43 51 43 Hematocrit %| 417 6. 51 .
MCV (L] 42 44 50. 43. MCV (L] 42 44 50 4
MCH (pg) 15 } 14, 4] MCH (pg)| 14 4 X 145 4
MCHC (g/dL)[ 36. 30.6 23 30. MCHC (g/dL)[ 33 . 285 32.
RDW %| 18 5 19 19.0 RDW %| 1 3 18.7 17
Platelets (KiuL) 7840 6320 9900  317.0 Platelets (KAL) 8320 4940 6200 4320
MPV(fL) 57 55 50 54 MPV(fL) 56 55 51 52
Presence ofclots| None None None None Presence ofclots| None None None None
Days after iainoculati Day. iainoculati
conjugate (0.2mglkg Ab) [ o 7 14 (1mglkg Ab) [ o 7 14
WBC (Kl 0.7 1.0 1.0 WBC (Kl 1.1 07 12 11
Absolute Neutrophil cells (Kl 0.2 0.6 0.2 Absolute Neutrophil cells (KAl 0.4 0.3 0.1 0.3
Absolute Lymphocyte cells (Kiulj 0.3 0.2 0.3 Absolute Lymphocyte cells (Kiulj 0.3 0.2 0.5 0.2
Absolute Monocyte cells (K/1 0. 0.2 5 Absolute Monocyte cells (K/ulf 0.3
0. 0. 0 Absolute Eosinophil cells (K/ul| 0.0
0. 0. 0 Absolute Basophil cells (K/ul 0.0 .
60. 23! N i 387 220 |
Lymphocyte . 22 28 Lymphocyte 266 § 7 196 |
Monocyte % 33 14. 44 Monocyte 285 291 425 56.6 |
Eosinophil %| - 2.3 3. Eosinophil 2 2
Basophil %) . 0.3 0. 3 Basophil 2 0.2 7
RBC (Mul) 8. 104 9. .2 RBC (Ml 9. 9 7 5
Hemoglobin (g/dL} 3 14 14 127 | Hemoglobin {g/dL} 5 . 0 2.
Hematocrit %| 37 47 1 49. 40,1 Hematocrit %| 40, 43 447 41.2
MCV (L] 43 46. 51. 44. MCV (L] 4 44 7 4
MCH (pg) 14 4 14. . MCH (pg)[ i 0 4
MCHC (g/dL] .2 30. 23 3 MCHC (g/dL)[ 33 1 313 |
RDW %| i . 19 6 RDW %| 175 . 19.2 18.
Platelets (KiuL) 4490 1460 7580  458.0 Platelets (K/uL) 768 179.0 3810  733.0
MPV({fL) 57 6.1 52 50 MPV(fL) 58 59 53 50
Presence ofclots| clot None None None Presence ofclots| None None None None

Days after leukemia inoculation _ Days after leukemia inoculation __

PBS 0 7 14 28 free Ab (1mg/kg) + free ASO (0.8mg/kg) 0 7 14 28
Albuming/dlf 3.6 338 41 33 Albumin g/dl] 3.9 41 37 36

Alkaline Phosphatase U/L] 41.8 0.2 73.6 68.7 Alkaline Phosphatase U/L] 729 61.0 9.0 6.3
Alanine transaminase 322 67.2 36.2 378 Alanine transaminase U/L] 389 404 422 465
Aspartate transaminase UL] 1213 3552 126.0 1485 Aspartate transaminase UL] 154 1 1702 2038 2133
Blood Urea Nitrogen mg/dL]  25. 32. 212 15.6 Blood Urea Nitrogen mg/dL] 26.0 25, 34. 237
Creatinine mg/dL} 5 5 .2 0. Creatinine mg/dL} .2 0.2 .2 3

Total Bilirubin mg/dL| .2 . 5 . Total Bilirubin 1 5 I 0

Total Protein g/dL{ i . i 5. Total Protein g/dL{ 7 6.2 .5 0

Hemoly + + + 2+ Hemoly + 2+ + +

Days after leukemia inoculation Days after leukemia inoculation

(0.2mg/kg Ab) 0 7 14 28 j (1mg/kg Ab) 0 14 28
Albuming/dl] 3.7 39 39 32 Albuming/dL] 3.8 38 29 35

Alkaline Phosphatase 422 56.0 154 <0.3 Alkaline Phosphatase U/L] 62 <01 <0.1 72.0
Alanine transaminase U/l 352 634 476 237 Alanine transaminase U/L| 29 64.8 451 270
Aspartate transaminase UL] 1194 3674 2218 7.5 Aspartate transaminase ULl 81 3384 2354 109.2
Blood Urea Nitrogen mg/dL] _30. 21.0 264 21.3 Blood Urea Nitrogen mg/dL|{ 28.5 234 242 21.0

Creatinine mg/dL| .2 . A 0. Creatinine U .2 01 . 2

Total Bilirubin mg/dL| 1 Total Bilirubin mg/dL 5 0.0 5
Total Protein g/dL . .8 4. Total Protein g/dL| 4 7.3 . 2
Hemolysis| + + + + Hemolysis| + 2+ + +
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