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Abstract

BACKGROUND: Studies have shown that abnormal bone marrow microenvironment is involved in the development of chronic
myelomonocytic leukemia. Colony forming unit-fibroblast represents a group of multipotent mesenchymal stromal cells that can reflect the
bone marrow stromal microenvironment in terms of cell function and number.

OBJECTIVE: To investigate the abilities of bone marrow mesenchymal stromal cells to form colony forming units-fibroblast and to differentiate
towards osteoblasts in patients with chronic myelomonocytic leukemia and to study the relationship between colony forming unit-fibroblast
counts and clinic characteristics (peripheral blood cell count and clinical phenotype).

METHODS: (1) Fifteen newly diagnosed chronic myelomonocytic leukemia patients admitted to the Department of Hematology, Guangdong
Provincial People’s Hospital, and 10 volunteers (control) were enrolled. Functions and osteogenic potential of colony forming units-fibroblast were
compared between two groups. (2) There was a correlation analysis between colony forming unit-fibroblast counts and clinical characteristics
(peripheral blood cell count, clinical phenotype, percentage of bone marrow blasts and gene mutations). The study protocol was approved by the
ethics committee of Guangdong Provincial People’s Hospital (Guangdong Academy of Medical Sciences) with the approval No. [2018]002.
RESULTS AND CONCLUSION: (1) The number of colony forming units-fibroblast formed in the patients with chronic myelomonocytic
leukemia decreased as compared with the control group (P=0.04). The 10 of 15 (67%) patients showed remarkable reduction in the colony
forming unit-fibroblast counts (P=0.00), while the rest 5 (33%) patients exhibited normal colony forming unit-fibroblast levels (P=0.14). (2)
Expression levels of Osterix and Runx2 in the bone marrow mesenchymal stem cells of patients with chronic myelomonocytic leukemia were
significantly lower than those in the control group. There was a limited osteogenic potential in the bone marrow mesenchymal stem cells of
patients with chronic myelomonocytic leukemia (P=0.00). (3) Colony forming unit-fibroblast counts of patients with chronic myelomonocytic
leukemia were negatively related to peripheral white blood cells, neutrocytes and monocytes counts, and were positively related to peripheral
platelet counts. (4) Nine out of 10 (90%) patients with reduced colony forming unit-fibroblast counts exhibited a higher white blood cell level (=
13x10%L) (P=0.01), and 5 out of 10 (50%) patients carried NRAS/KRAS mutations. Findings from this study show limited function of colony
forming unit-fibroblast formation and osteogenic differentiation in bone marrow mesenchymal stem cells of patients with chronic
myelomonocytic leukemia. Moreover, the number of colony forming units-fibroblast seems to be correlated to peripheral blood cell counts and
clinical features, indicating underlying significances in the diagnosis and prognosis of chronic myelomonocytic leukemia.

Key words: colony forming unit-fibroblast; bone marrow; mesenchymal stem cells; chronic myelomonocytic leukemia; KRAS gene; NRAS

gene; osteogenic differentiation; peripheral blood cell count; MPN-CMML type; MDS-CMML type; bone marrow microenvironment
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Table 1 Primers used in real-time quantitative PCR

JEA WI5IFE (5% 3) JEIBIFE (584 3)

Osterix TCT CCA TCT GCC TGG CTG CAC GCT GCC GTC

CTCCTT AGC ATG

RUNX2  TCTTCAGCACAGTGACAC CTG TTG CGC AGC CAC
CAT CAC CG

ALP CAA CCC TGG GGA GGA GCATTG GTG TTG TAC GTC
GAC TTG

GAPDH AGC CAC ATC GCT CAG CGGCCATCACGC CACAG
ACACC
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B PRI o 53R R R AH DG
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H it Pearson HZAHE R THEUHREERH IUR R R T7
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fi: 2.33+0.57 vs. 3.15+1.22, P=0.00), i F-¥1H 54k
FRARALP ) 1k 5 U0 W] % 2% (AACHE . 3.21+1.02 vs.
3.67+0.66, P=0.21).

25 CFU-F#Z5 &4 A mmipititmxit  WE4.
100 CFU-FIFAR 4L R4, 9411(90%) #h JE 1L (3 41 fi 1T 8=
13x10° L™, JLARSHICFU-FIE % &% (1009%) /9 40 4 1 11 46
M $<13x10° L™ (P=0.01); ML ik 40 i 1 iy i
FHCRU-FAU S54RI g i, b 4n i v-£0 2 A
Ky HAMA MR E S IEAR DS 55 A0 i Az i i R
ARG S CRU-FEUR 5 /M & il 20 8 KT DLACE i
JE Gt 440 B L A8 G B S A DG

26 CFU-FHEZE5AREE WK, 106ICFU-FIHEL
B, 561(50%) 1k TNRAS/KRASAY 1558745, 54|CFU-F
R BT, 16 (20%) 5 NRAS/KRAS A7, /i 58 74%

(P=0.58), CFU-F# 41 4 1170%(7/10) 5 CFU-FIE# 41
T A0%(2/5) 45 1 A7 = 34N LR £ (1) 5847 (P=0.33) .

3 it+i® Discussion

WEFCR N, 58 1006 IR S5E 52 0 T 36 1410 a1 72
M AN R ICL R a4 Rihe, BUR T BEROA BT 1 S IR
A, SRS, RGBS AR T A E(MDS) B
AN T B CFU-FRE 1 2400, 56 TH18 Mokt B A% 4 i 19 i
I S B RECFU-F IR0 1 2R L SCHRIRTE o e 9 R 3R
D P T BELAZE AT G 1 95 S B B R A CFU-F I st
B, BRSNS L T SBTEAESNU, A L)
PRMAN . AR TR IEAROMEIRAM N, AREE D)
ReZ 1, B MR R K Osterix. RUNX2E A F [, 221
() ZE TN M BB 20 B AT REVER 7E H M 59 T B s S A S5 )
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Table 2 Characteristics of patients with chronic myelomonocytic leukemia and controls

Gy LW BRFHE  FR(Y) MR CPU-F AR JOAE JERRA

1 CMML-1 MPN- 62 M 0.67 EH WT1

2 CMML-1 MPN- 62 M 0.33 +8 NRAS. ETV6S. ETBP1. ASXL1. PTPN11. CSF3R. LYST. GATA3. SH2B3
3 CMML-1 MPN- 76 M 125 H SF3S1. TET2. RBBP6. NOTCH. DNMT3A
4 CMML-1 MPN- 40 M 267 79- SETBP1

5 CMML-2 MPN- 23 F 9 IEH NRAS. WT1. KRAS. PDS5B. FAT1

6 CMML-2 MPN- 41 M 75 XY(-Y) FLT3. NRAS. KRAS. TET2. ASXL1

7 CMML-2 MPN- 66 M 0 w NPM1. KRAS. TET2. DNMT3A. CUX1. PLCG1
8 CMML-1 MPN- 54 M 125 EH CEBPA. TET2. CBL. TET2

9 CMML-1 MPN- 64 F 2.33 E% KRAS. RUNX1. TET2. ASXL1

10 CMML-1 MDS- 66 F 24.3 B FANCC. DIS3. PIK3CA

11 CMML-1 MDS- 59 M 165 IEH -

12 CMML-2 MDS- 49 F 16.67 B NPM1. NRAS. DNMT3A. MPL/IDH1

13 CMML-1 MDS- 67 F 3.33 EH WT1

14 CMML-0 MDS- 54 M 20 EH SRSF2

15 CMML-2 MDS- 64 M 1567 EH -

16 fit 25 M 20 - -

17 fit 60 M 17 - -

18 fit 50 M 10.67 - -

19 it 48 M 14.67 - -

20 it 52 F 10 - -

21 e 18 M 3867 - -

22 fit 52 F 16 - -

23 E IR L 71 M 11 - -

24 E IR L 66 M 15 - -

25 it 56 F 11 - -

FVE: MPN-CMML: Lo b 1 3347
Ltk CFU-F: JRET4ESETK T AT .

*=3

SN A AT OSSR CMML 287, MDS-CMML: DA i 253 1M

HMJE (40 gD A RFAE Y CMML 287 M: 534k Fe

18R BAZ AR B MR (CMML) B2 B AT 4E 8 5 2 A BA S (CFU-F) 818 5 H IR FRHHE

Table 3 Clinical characteristics and colony forming unit-fibroblast counting in patients with chronic myelomonocytic leukemia

2151 n CFU-F #m M3 )] F g F M GE D] A JE 1t 4i 1 [n(%6)] 95 BERRAIE [n(96)] NRAS/KRAS %57
>13x10° L <13x10°L*  MPN-CMML  MDS-CMML

Mk CMML 15  3.33(1.25-16.50)% 16.69(5.80-54.39)" 9(60%) 6(40%) 9(60%) 6(40%) 6/15(40%)

CFU-F [ 40 10 1.79(0.59-4.37) 31.42(15.09-61.54)* °  9(90%)" 1(10%) 9(90%)" 1(10%) 5/10(50%)

CFU-FIE#4l 5 16.67(16.09-22.17) 3.85(2.67-9.36) 0 5(100%) 0 5(100%) 1/5(20%)

il 10  14.84(10.00-38.67) 4.19(4.11-6.21) 0 10(100%) - - 0

FTE: MPN-CMML: 30 4 1 i 98 5 110 2 TR0 P A M S A 0 P M5 IE 25 . MDS-CMMIL: I Ay 5 .0 9 F) 1 PR S A% 40 i 19 1095 .28 . CFU-F [AIR41: CFU-F
#R<10; CFU-F IE%4l: CFU-F & =10, Sx4IMILL, °P <0.05; 5 CFU-F [E#4xt, °P < 0.05,
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Figure 4 Correlation between colony forming unit-fibroblast counts and peripheral blood cells in patients with chronic myelomonocytic

leukemia
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Figure 3 Limited expression of osteogenic differentiation related
genes in bone marrow mesenchymal stem cells of patients with
chronic myelomonocytic leukemia
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