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Figure S1. Thymic differentiation is impaired in young, non-leukemic NP23-NHD13 mice. (A) Flow cytometry of
young (22-30 days) WT and NP23-NHD13 thymus before depletion of DP and SP CD4 and CD8 cells. (B) Flow
cytometry of WT and NP23-NHD13 thymus after depletion of DP and SP CD4 and CD8 cells. (C) Fractionated DN sub-
populations (DN1, DN2, DN3 and DN4). Data are expressed as means = SD, n=3 mice. ““P<0.001, by one tailed

student t-test.
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Figure S2. Schematic representation of Tcrb gene rearrangements and PCR strategies to determine clonal D-J
rearrangement. (A) Schematic representation of Tcrb-DJ and VDJ rearrangements during thymocyte development.
(B) Figure indicates position of the primers (D1.1, J1S4.2, J1S6.1; D2.2, J2S84.2, J257.2) used to amplify regions of the
Terb locus and potential PCR product sizes. (C) Table indicates specific Tcrb-DJ rearrangements found in different
leukemic mice, none of the primary leukemic samples showed Tcrb-VDJ rearrangements (NO=no Tcrb VDJ

rearrangements detected).
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Figure S3. Clonal Tcrb-DJ rearrangements in the Mac1-/Gr1- fraction of leukemic NP23-NHD13 thymus. (A) A
clonal Tcrb-DJ rearrangement (D1J1S3) is shown in NP23-NHD13 (#4352) AML; note that BM shows only the germline
DJ fragment, not the clonal D1-J1S3 rearrangement, whereas the thymus shows a clonal D1-J1S3 rearrangement.
Unrelated lanes between the size standard marker (M) and samples have been removed. (B) Gating strategy for flow
cytometry of primary leukemic mouse demonstrating myeloid (BM and thymus) and non-myeloid (thymus) populations
in mouse 4352, propidium iodide (Pl) is used to discriminate live and dead cells. (C) Mac1*/Gr1* and Mac1-/Gr1-
populations, sorted from NP23-NHD13 #7573 for Tcrb-DJ clonality assay. (D) PCR amplification demonstrates specific
DJ rearrangements (indicated by white asterisk) in Mac1/Gr1- fraction, whereas no rearrangements are found in
Mac1*/Gr1* fraction. Germline (GL) PCR products are indicated with a red asterisk. Amplification of the scid locus is
used as a DNA quality control indicator. (E) Table of clonal rearrangements in the Mac1-/Gr1- fraction from two different
NP23-NHD13 thymi.
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Figure S4. Gene expression assessed by nanostring technology. “Volcano” plot from nanostring assay identifies
genes significantly up or down-regulated in NP23-NHD13 AML samples compared with WT Lin- BM. Log 2 (fold
change) is on x axis, and -log10 (p value) is on y axis.
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Figure S5. Strategy employed for transplantation experiments.
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Figure S6. AML samples from QN transplanted recipients cluster with AML samples from primary NP23-NHD13
leukemic mice. Hierarchical clustering of #4369 QN transplant recipients (blue) cluster with primary NP23-NHD13
leukemia samples (green).
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Figure S7. The Mac1*/Gr1* population can also transmit AML. (A) FACS sorting of Mac1*/Gr1* and Mac1-/Gr1-
populations from NP23-NHD13 thymus, 1x10* cells were transplanted to each recipient, n=2-3 mice per group (one
Mac1-Gr1- recipient died within 2 weeks of transplant and was excluded from analysis). (B) Survival curve; data
analyzed by Log-rank (Mantel-Cox) test; P=0.054. (C) Flow cytometry of recipient indicates that both Mac1*/Gr1* and
Mac1-/Gr1- cells engraft and generate AML(CD45.2*/Mac1+Gr1+).
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Figure S8. Schematic representation of thymocyte differentiation. Thymocyte differentiation from early T-cell
precursors (ETP) to mature CD4*and CD8* thymocytes, adapted from Yui et al., 2014.
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Figure S9. Kit+-OP9 and Mac1+/Gr1+ cells from OP9 co-culture develop progressive pancytopenia. (A-F) Serial
blood analysis of the Kit+-OP9 and Mac1+/Gr1+ cells transplant recipients. (G) H & E staining depicts leukemic cell
invasion in parenchymal organ (Spleen and liver) of representative Mac1+/Gr1+ recipient mouse. Myeloperoxidase
(MPO)staining confirms the presence of myeloid cell population in the invaded tissues. (H) Blast count from
(Mac1+/Gr1+ (BM) and Kit+-OP9 (Spleen) cells transplanted recipients. (I) Total number of BMNC harvested from 2
femora and 2 tibiae. Spleen was used for blast count in Kit+-OP9 transplant recipient. Scale bars=800um (low power
view), 50um (high power view).



Figure S10

Figure $10. Histology and Immunohistochemistry confirms tissue invasion of leukemic cells. (A and B) H & E
staining depicts characteristic perivascular/periportal leukemic cell invasion in liver of representative DN1 and DN2
recipient with AML. Myeloperoxidase staining confirms the presence of myeloid cell population in the invaded tissues.
Scale bars=800um (low power view), 50um (high power view).
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Figure S11. DN1a and DN1b populations are increased in NP23-NHD13 thymocytes and transmit AML. (A)
FACS sorting and transplantation of DN1 subpopulation from NP23-NHD13 mice (DN1a=120 cells/mouse, DN1b=400
cellss/mouse, DN1c=11cells/mouse, DN1d=114 cells/mouse, (DN1e were also transplanted and did not show
engraftment at week 10, (however most of the mice in this group were euthanized because of wounds from penis bites
and, therefore, excluded from the study). (B) Bar graph indicates increased DN1b and decreased DN1d sub-population,
Data are expressed as means + SD, n=2 mice per group. (C) Survival curve indicates DN1a and DN1b recipients
develop disease, n=4-5 mice per group. Data analyzed by Log-rank (Mantel-Cox) test. Serial engraftment of donor cells
(CD45.2%) in DN1a (D) and DN1b (E) recipients (dotted circle indicates engraftment data obtained from BM). (F and G)
Flow cvtometryv indicates presence of donor-derived (CD45.2*%) AML cells in DN1a and DN1b recipients. ‘P<0.05.
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Figure S12. Identification of CD25 positive MPP3 and MPP2 populations in NP23-NHD13
thymus. (A) Analysis of CD25 expression in LSK fractions from NP23-NHD13 and WT BM. (B)
Analysis of CD25 expression in LSK fraction from NP23-NHD13 and WT thymus. (C) Quantification
of MPP3 and MPP2 CD25 populations in BM and thymus. Data are expressed as means + SD, n=3
mice per group, ~ P<0.001 by one tailed student t-test.
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Figure S13. Thymic resident LSK cells engraft WT recipient mice. (A) Gating strategy for cell purification.
WT_BM(LSK)(1420 cells/recipient), N/N_BM(LSK)(158 cells/recipient), N/N_Thy(LSK)(5136 cells/recipient). (B) Initial
engraftment at 4t and 8t week. (C) Flow cytometry of BM and thymus from a representative mouse in each group at 5t
week.



Figure S14 BM Thymus
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Figure S14. Thymic resident LSK cells can transmit AML. (A) Flow cytometry profile of leukemic recipients of LSK
cells from NP23-NHD13 BM (upper two panels) or thymus (lower two panels). (B) Blast morphology in BM of recipients
that developed AML (C) H &E and myeloperoxidase (MPO) staining demonstrate infiltration of MPO positive cells. (D)
CBC and blast percentage at the time of death. N/N= NP23-NHD13 mice. Scale bars=800um (low power view), 50um
(high power view). ND (Not Determined), T+ WBC for recipients indicate high cell count,” Indicates cell counts from two
femur and two tibia.
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Figure S15. Thymic resident LSK cells from NP23-NHD13 mice migrate to the thymus of transplant recipients.
Thymic LSK cells from N/N_Thy (LSK) donor migrates to the thymus of the transplant recipients (N/N_Thy(LSK)
recipients R2 and R5) and produce a homogenous MPP2/3 population. N/N= NP23-NHD13 mice.
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Figure $16. LIC are more frequent in thymus than BM. (A) Flow cytometry of BM and thymus from leukemic donor
mouse. (B) engraftment of 40, 100, or 1000 cells injected into 2-4 sublethally irradiated recipients.
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Supplementary Table 1. Detailed characterization of NP23-NHD13 leukemic mice

Age, CBC IHC pathalogy Flow Cytometry(%)
Days] WBC | PLT | Hb | LY | Poys | Mono .
D (W) | pul) | o) | ) | (o) | () Myeloperoxidase Maci/Gri: | B220- |CD4-/CDB- Diagnosis
Spleen + BM 95.83 0 0.00
4318 Liver + Spleen 1676 005 | 000 AML
60 | High' | 765 | 75 | 8046 | High | 9887 Thymus - Thymus 9576 030 | 000
Spleen + BM 87.84 153 0
4324* Liver + Spleen 4255 116 | 002 AML
67 | 56832 | 2508 | 108 [25672| 20492 | 7864 Kidney + Thymus 98.45 145 0
Spleen + BM 98,36 ND | 030
4351 Liver + Spleen 29 ND 163 AML
68 | 1182 | 658 | 810 | 4052 | 4580 | 26.90 Kidney + Thymus 87.1 ND 059
Spleen . BM 98 19 014 | 000
4352 Liver i Spleen 81381 204 | 004 AML
40 | 3282 | 387 | 690 | 2013 | 655 | 555 ¥ - Thymus 6273 193 | 084
Spleen i BM 56.18 124 | 034
4361% Liver i Spleen 10.21 0.96 013 AML
51| Hight | 1118 | 820 | High | High | High ¥ e Thymus 8583 07 014
Spleen e BM 83.50 038 0
4360 Liver e Spleen 74 255 028 AML
56 52504 1994 104 138 | 28432 | 6888 Thymus - Thymus 64.05 0.02 014
Spleen - BM 4491 151 057
4369* Liver r Spleen 6.81 114 | 002 AML
51 | 17174 | 643 | 42 [11282] 3800 | 17.48 - Thymus 84.89 ND 014
Spleen - BM 857 054 | 004
1283% Liver ++r Spleen 313 068 013 AML
67 | 444500 | 32 | 39 1324485 45339 | 1.3 Kidney +++ Thymus 878 054 010
Spleen e BM 915 136 | 001
1286 Liver + Spleen 363 033 006 AML
50 ND ND | ND | ND | ND ND Kidney i+ Thymus 953 100 | 013

AML (acute myeloid leukemia); CBC (complete blood count).
+/++ (moderate expression),; +++/++++ (high expression).

"wBC for samples 4361 and 4318 were out of range for the instrument and reported as “High”.

Indicates mice in which thymic invasion was greater than BM.

ND (Not Determined).



Supplementary Table 2. CBC and flow cytometry of young WT and NP23-NHD13 mice

CBC Flow Cytometry
Age, Gri- [CD19-/B220- CD4- cD8-
Days | WBC PLT Hb Mac1* |Maci1*/Gri* (KfuL) {KfuL) {KfuL) {KruL)
ID Sex {KuL)| (Kul} {g/dL}| {KfuL) (KfuL}

76450AT) F 36 | 962 | 757.00 | 1240 | 0464646 | 0204906 | 0207792 | 55796 | 0.706108 | 0.97162
7659(WT) M| 30 |1268| 97900 |1270| 04438 | 0486912 | 0656824 | 505932 | 181324 | 1.28068
T692(WT) F 36 | 1224 | 845.00 | 1470 | 1.33416 | 0.604656 | 0.454104 | 561816 | 1.88496 | 1.7136
7653(NP23-NHD13) | M | 33 | 420 | 571.00 |1130| 0504 12558 | 0.02016 0.0135 00693 | 00714
7660(NP23-NHD13) | M | 30 | 546 | 1070.00 | 1030 | 011739 | 214578 | 0.10374 | 0020202 | 0.115752 | 0.068796
7661(NP23-NHD13) | M | 30 | 308 | 48500 |1090| 008778 | 1.0318 | 0.051744 | 0068068 | 0.06622 | 0.018172




Supplementary Table. 6 CBC from QN cells transplant recipients

CBC
WBC PLT Hb LY Polys | Mono
Leukemic Donor {K/uL}) {K/uL) {g/dL} | (KfuL)} | (KuL) | (KiulL)
4369_QN thymocyte_R1 190.520 469 7.7 | 11054 | 51.40 20.8
4369_QN thymocyte R2 High* 597 67 | 7171 | 15740 | High
4369_QON thymocyte_R3 FD FD FD FD FD FD
4369_QN thymocyte R4 208.800 598 6.1 61 18 20
4369 QN thymocyte R5 110.7 571 102 | 6757 | 27.44 | 13.30

FD (Found dead).

ON (Quadruple Negative Cells).
ingh (out of range of the instrument and reported as “High”).



Supplementary Table 7. CBC from QN cells transplant recipients

CBC

WBC | PLT| Hb | LY [Polys |Mono
NP23-NHD13 Donor (KiuL) |({K/uL)|(g/dL)|(K/uL) |{KiuL) |[{KiuL}

QN thymocyte_ 100 cells_R1 181.06 | 753 |10.70 (2781 | 114 |22.25

QN thymocyte_100cells R2 | 162.14 | 305 | 540 |28.15 | 96.77 | 26.61

QN thymocyte 100cells R3 | 144.62 | 415 (10.20)42.11 | 70.05 | 21.26

QN thymocyte_100cells R4 | 161.50 | 346 | 8.60 | 20.70 | 97.51 | 20.70




Supplementary Table 8. CBC from kit-OP9 and Macl /Gr1'-OP9 population transplant recipients

CBC{at time of death)
NP23-NHD13 Donor| WBC | PLT Hb LY Polys
Kit*-OP9 {KiuL} | (KfuL) | {g/dL) | (K/ul} | {Kiul)
Recipients-2 6.97 401 9.1 9.6 0.27
Recipients-3 9.38 161 7.70 3.93 0.95
Recipients-4 6.96 170 9.8 9.31 1.29
Recipients-5 228 128 8.1 1.93 0.26
CBC(at time of death)
NP23-NHD13 Donor| WBC | PLT Hb LY Polys
Mac-1*/Gr-1*-0P9 | (KiuL) | (Kful) | {g/dL} | {KiuL} [ {K/ulL)
Recipients-1 4.32 224 8.40 3.17 0.78
Recipients-2 11820 218 9.20 20.78 72.44
Recipients-3 7.44 453 11.70 4.44 2.33
Recipients-4 2.68 137 2.30 1.06 1.45
Recipients-5 1.42 261 7.50 1.07 0.29




Supplementary Table 9. CBC from DN subpopulation transplant recipients

CBC (10" Week)
WT-Donor |(WBC | PLT | Hb | LY |Polys |Mono

{DN cells) Kiul}| {(K/ul) |{g/dL) |{K/uL )| {K/uL} | (K/ul)
WT-Recipient-1 | 706 | 490 | 116 | 539 | 085 | 0.55

WT-Recipient2 | 912 | 506 | 152 | 659 208 | 04
WT-Recipient-3 | 846 | 639 14.10) 5.806 | 209 | 042

WT-Recipient4 | ND ND ND | ND ND ND
WT-Recipient-5 | 774 | 665 |15.00) 529 | 2.06 | 0.37

NP23-NHD13- CBC (10t Week)
Donor WBC | PLT | Hb LY |Polys | Mono
{DN1 cells) {K/uL}| (K/uL) [{g/dL}|(K/uL}| (K/uL} [{KfuL)
DN1-Recipient-2 (248.36| 469 | 510 |94.56 113.10| 30.82
DN1-Recipient-3 | 724 | 747 (1350| 481 | 192 | 040
DN1-Recipient-4 | 670 | 147 | 680 | 536 | 0.87 | 0.38
DN1-Recipient-5 | 976 | 128 | 880 | 759 | 154 | 039

Donor WBC | PLT | Hb LY |Polys | Mono

{DN2 cells} {K/uL}| (K/ul) |[{(g/dL} (K/uL}|{K/uL} | {K/uL)
DN2-Recipient-1 | 318 | 295 | 960 | 243 | 051 | 023
DN2-Recipient-2 | 492 | 401 1110 319 | 141 | 0.27
DN2-Recipient-3 | 600 | 309 11.50| 408 160 | 0.28
DN2-Recipient-4 | 564 | 761 (1290| 3.85 | 132 | 0.15
DN2-Recipient-5 | 1564 | 163 | 740 |1240| 210 | 1.00

NP23-NHD13- CBC(" 0th Week
Donor WBC | PLT Hb LY | Polys |Mono

{DN3 cells) |(K/uL)| (K/uL)| (g/dL) | {K/uL) | (K/ul) |(K/uL)
DN3-Recipient-1 | 922 | 471 | 1250 | 6.71 220 | 028
DN3-Recipient-2 | 766 | 638 | 1200 | 507 | 208 | 0.25
DN3-Recipient-3 | 834 | 698 | 1310 | 618 | 181 | 0.30
DN3-Recipient-4 | 904 | 748 1440 | 678 | 154 | 0.55
DN3-Recipient-5| 884 | 729 | 1390 | 667 | 164 | 049

NP23-NHD13- CBC(10™ Week
Donor WBC | PLT | Hb LY | Polys |Mono
(DN4 cells)  |(K/uL)|(K/uL)|{g/dL) | (K/uL} | {K/uL) [(K/uL)
DN4-Recipient-1| 854 | 629 [ 1280 | 604 | 217 | 0.28
DN4-Recipient-2 | 1124 | 662 |1270| 757 | 3.08 039
DN4-Recipient-3| 706 | 722 |1350| 501 | 166 | 030
DN4-Recipient4 | 9.76 | 747 [ 1290 | 635 | 293 | 0.38
DN4-Recipient-5| 806 | 473 | 1060 | 677 | 0.81 | 0.41

NP23- NHD13- CBC(at time of death)
Donor WBC | PLT Hb LY | Polys |Mono
(DN1 & DN2) |(K/ul} (Kful}|(g/dL)} | (K/uL) | {K/uL} [{K/ul)
DN1-Recipient-2 248.36 469 | 510 | 9456 | 113.10 | 30.82
DN1-Recipient-5 | 10.56 60 3.3 929 | 034 | 015
DN2-Recipient-2 | 286 | 173 76 | 2288 | 321 | 137
DN2-Recipient-3 | 506 | 230 | 1040 | 402 | 054 | 0.10
DN2-Recipient-5 | 256.56| 168 | 830 | 1202 | 851 | 429

Not determined is indicated as “ND”.



Supplementary Table 10. CBC from DN1 subpopulation transplant recipients

NP23-NHD13 CBC (10" Week)
Donor WBC | PLT | Hb LY |Polys | Mono
(DN1acells)  [{KuL)| (KuL) [(gidL)|(KmuL}|(KMuL} | (K/uL)
DN1a-Recipient-1| 6.40 365 | 820 | 526 | 045 | 066
DN1a-Recipient-2 | 7.92 811 [11.00| 489 | 224 | 0.74
DN1a-Recipient-4 | 1032 | 970 |11.30| 515 | 458 | 042
DN1a-Recipient-5| FD FD FD FD FD FD
NP23-NHD13 CBC (10" Week)
Donor WBC | PLT | Hb LY |Polys | Mono
(DN1b cells)  [(KiuL)| (KiuL) |{g/dL)|(K/uL)|(K/uL) | (K/uL)
DN1b-Recipient-1| 7.16 973 | 870 | 573 | 0.76 | 0.60
DN1b-Recipient-2| 9.50 249 (1090|653 | 232 | 061
DN1b-Recipient-3| FD FD FD FD FD FD
DN1b-Recipient-4| 4.86 158 | 750 | 400 | 042 | 039
NP23-NHD13 CBC(10™ Week
Donor WBC| PLT Hb LY |Polys |Mono
(DN1c cells) (KluL)J (K/ul)| {g/dL) | (KL} | (KruL) |(KruL)
DN1cRecipient-1| 906 | 623 | 1360 | 627 | 201 | 066
DN1cRecipient-2| 876 | 929 | 13.00 | 6.12 195 | 0.65
DN1cRecipient-3| 976 | 919 | 1190 | 6.83 197 | 0N
DN1c-Recipient-4 1096 937 | 1270 | 642 | 361 | 080
DN1c-Recipient-5| 926 | 834 1150 579 | 292 | 042
NP23-NHD13 CBC(10" Week)
Donor WBC| PLT | Hb LY | Polys |Mono
{DN1d cells) jK/uL}| {K/uL dL) | {K/ul} | (K/ul} [{K/ul
DN1d-Recipient-1| 786 | 890 | 1440 | 476 258 | 029
DN1d-Recipient-2 |[10.90| 1060 | 1200 | 810 213 | 0.59
DN1d-Recipient-3| 8.08 | 752 | 13.20 | 6.00 149 | 0.55
DN1d-Recipient-4| 6.52 | 753 | 1280 | 454 1.94 | 0.39
NP23- NHD13- CBC{at ime of death}
Donor WBC | PLT | Hb LY | Polys |Mono
{DN1a & DN1b) (KIuL)|jKIuL) {g/dL} | (K/uL) | (K/uL) |{K/uL)
DN1a-Recipient-1| 26.86 231 | 850 | 1544 | 992 | 0.78
DN1bRecipient-1 |128.30 330 30 | 9199 84 47
DN1bRecipient-4| 1532 | 98 410 | 8.24 557 | 112

Found dead is indicated as “FD”.



Supplementary Table 11. CBC from NP23-NHD13(LSK) transplant recipients

CBC (10 Week)
Donor WBC PLT Hb LY Polys | Mono
WT-BM (LSK) {KiuL) | {KfuL) | {gidL) | (K/uL) [(K/uL}| (KfuL)
Recipient-1 9.34 833 14.00 549 3.11 0.72
Recipient-2 11.00 988 13.00 5.91 5.16 0.61
Recipient-3 13.10 803 13.10 8.39 3.86 0.79
CBC (10t Week)
Donor WBC PLT Hb LY Polys | Mono
NP23/NHD13-BM (LSK) {Kiul) | {KfuL) | {gidL) | (K/ul) [{(K/ulL}| (K/ul)
Recipient-1 13.58 212 7.70 1020 | 222 0.78
Recipient-2 710 250 11.70 459 1.96 0.53
Recipient-3 4.76 384 10.10 3.30 1.06 0.33
Recipient-4 ND ND ND ND ND ND
CBC (10" Week)
Donor WBC PLT Hb LY Polys | Mono
NP23/NHD13-Thymus(LSK]} | (Klul) | {K/ul) | {(g/dL)} | {K/ul) |[{K/ul}| {K/ul)}
Recipient-1 764 621 13.30 473 241 0.47
Recipient-2 7.28 231 8.50 4.93 1.86 0.39
Recipient-3 11.02 539 12.70 6.95 3.31 0.64
Recipient-5 6.16 218 8.90 4.02 1.49 0.56




Supplementary Table 12. Primers used for different experiments

Primer name Sequence 5°-3° Gene
NUPPHF(F) ATTTAATACTACGACAGCCACTTTGG NUP9S
PHF23 (R1) CATCCAGATCAAAGAGAGAGTCC PHF23
HOXD13-L1(F) GGCTTCTAAGCTGTCTGTGGCC HOXD13
NUP98001(R) TGGAGGGCCTCTTGGTACAGG NUP98
5TCRBD1.1(F) CTTATCTGGTGGTTTCTTCCAGC TCRED1
3" TCRBI1S4.1(R) CAGACAGCTTGGTTCCATGACCG TCRBJ1S4
3'TCRBJ1S6.1(R) AGACCATGGTCATCCAACACAGGC TCRBJ1S6
5"TCRBD2.2(F) TGTATCACGATGTAACATTGTGG TCRBD2
3'TCRBI2S4.2(R) TACTGGGTGTCTTGGTTCACAGC TCRBJ2
3"TCRBI2S72 (R) TTGAGAGCTGTCTCCTACTATCG TCREJ287
TCRVE(F) TAAGCGGCCGCATGKDYTGGTAYMRRCAG | TCRVB
TCRCB(R) CCCACCAGCTCAGCTCCACGTGG TCRCB
SCIDA(F) GGAAGAGTTTTGAGCAGACAATG SCID
SCID

SCIDB(R)

CATCACAAGTTATAACAGCTGGG
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