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Megakaryocyte Colony Formation of Fetal Liver Cells

Byung O Kwon, M.D., Hye Young Ju, M.D., Chun Soo Kim, M.D.
Dong Seok Jeon, M.D.", Jong In Kim, M.D." and Heung Sik Kim, M.D.T

Department of Pediatrics, Sungkyunkwan University, College of Medicine, Masan,
Department of Clinical Pathology”, Obstetrics & Gynecologyf and Pediatrics—r_,
Keimyung University, College of Medicine, Taegu, Korea

Purpose : This study was undertaken to obtain basic data about the megakaryocyte colony for-
mation of fetal liver cells by using immunocytochemical staining and ex vivo culture with growth
factors.

Methods : The mononuclear cells were isolated from fetal liver and bone marrow with idiopathic
thrombocytopenic purpura(ITP) and pancytopenia. These mononuclear cells were cultured in Mega-
Cult™-C(Stem Cell Tech, Canada) media in the presence of growth factors and CFU-Mega-
karyocyte(CFU-Mk) colonies were counted on day 12. The expansion of CD34+ and CD41+ cell
was analyzed by flow cytometry after 5 days incubation using flask culture.

Results : The numbers of CFU-Mk colonies of mononuclear cells obtained from fetal liver in the
11th week gestational age were more than those in the 19th week specimens; growth factors could
not enhance the colony expansion in all cases. Total numbers of CFU-Mk colony of fetal liver
cells were higher than bone marrow from ITP or pancytopenia groups. The numbers of pure or
large CFU-MKk colonies of fetal liver cells were also higher than bone marrow specimens. The rate
of CD34+ cell expression of fetal liver was increased after flask culture and the enhancement ef-
fect of epression was seen only in cases which added thrombopoietin. The rate of CD41+ cell
expression of fetal liver was increased after incubation, but the enhancement effect of growth fac-
tors was unclear.

Conclusion : This study revealed good results about the megakaryocyte colony assay of fetal liv-
er mononuclear cells using MegaCultTM*C media. This study suggests that the fetal liver could
be a good source of megakaryocytic progenitor cells for clinical application in hematopoietic stem
cell transplantation. (J Korean Pediatr Soc 2002;45:247-255)
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=& 7Hs ZE AREste] A B FH, A
Fow A= RPMIZ 23] AlHg F A4ee 3
%ﬂﬂ}:% Atk FFE dddor AAY
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gt dMEE et ]E AEE&L trypan—
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blue dye exclusion™

3. AT FaHy

1) HY
Isocove’s modified Dulbecco’s medium(©]sk
IMDMoel&} 8k Life Tech, USA)el ejo} 7tz 24

o @A ZE 22x10%mL7t H%= s 2 mLe
MegaCult™-C kit(Stem Cell Tech, Canada) 3%
wjAlell 0.1 mL¥ ¥ ¥ 7] collagen £ 1.2
mLE FH7lete] 2"eldet o] £3ds gslor F
dste] 2709] chamber culture slide wellel Z+7}
0.75 mL* ?oﬂé}ﬂ A AE well®] WiA7E &L
=7l Mo 2% HAAEE o FU|HES I
gqoz F4 Zﬂﬂﬁ} ATk 4°CeAlA oF 2027 WAt
collagens #38 th& 37C 5% CO, wWA7lellA 129
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A7ZAA=  thrombopoietin(TPO; R & D sys-
tems, USA), stem cell factor(SCF; Stem Cell
Tech, Canada), interleukin-11(IL-11; Sigma-Al-
drich, USA)S A}£3F992™ chamber slide welll
Zk2k 100 /zL’&! s B 238ke] Fofstel

3) 1 %

Chamber slideE ®l¥7]elA 7ol oF 15%3F
WA 5 ZEekxd F43 g E AASAT
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lution(Life Tech, USA) 500 pLE &lo]=ol o



20%°] A73s F Tris/NaCl buffer® Sv‘i‘ A 33 Al
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Cell Tech, Canada)%} ’b‘%"ﬂﬁ 603k %/\] Edl jr
Tris/NaCl buffer= A2 a4 3
biotinylated goat anti-mouse Ig G2 E}%%ﬂiﬂ
(Stem Cell Tech, Canada)$} o4 601 RH-g
A7l & Tris/NaCl buffer® A3tk 500 L9
alkaline phosphatase conjugate® 60+-3F RFS-A]I
% Tris/NaCl bufferZ 3&4 33 A33191, alka-
line phosphatase substrate &<l 15%3F #H-3-AIH
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10% <184o] E3¥ RPMI #ol 1x10°%/mL2]
3 Q3 AARIAE HAUEE 2y WAEA
o7 &% 7 37C 5% CO; ¥Wig71el
ok wjF FAeF A 5ol 2x10°49] Al
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5. Colony forming unit-granulocyte

macrophage(CFU-GM) ZI&&M

1 mL9] methylcellulose(Stem Cell Tech, Cana-
da) iAol 2x107/mLe HAMEE Wi, g}
S 7Kk F 37T 5% CO #id7lolAl wigste] A
A7} 1496 =1 A stellA J=2 5 FH3A
o}, AAQIA= granulocyte-colony stimulating fac-
tor(G-CSF; 100 ng/100 rL; AL, 3=r) gran-
ulocyte macrophage-colony stimulating factor(GM-
CSF; 100 ng/100 pL; LG 38 g=), SCF (10 ng/
100 )& 27 &5 A7kt

Table 1. Numbers of Mononuclear Cell and Viabili-
ty of Fetal Liver Cells

Gestational age  Weight Cell numbers Viability
(weeks) (g) (%107 (%)

11(n=1) 2.0 3.9 96.7

19(n=3) 105*28 43*16 89.3*£1.2

The data are expressed as mean®*SD in 19th week
specimens.
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AEEL 91.2+34%ATH Table 1).

Fig. 1. Microphotographs of CFU-Mk colonies( X
100). (A) A pure and large CFU-Mk which is com-
posed of large numbers of GPIIb/Illa positive(pink)
cells. (B) A mixed CFU-Mk which is composed of
mixed state of GPIIb/Illa positive and negative
(blue) cells.
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Table 2. Numbers of CFU-Mk Colony(Pure/Mixed/Non) Following 12 Days Incubation with Growth Factors

in Each Fetal Liver

Case Control TPO SCF' IL-117 SCF+IL-11 TPO+SCF+1IL-11
1 162/16/14 117/22/4 175/28/17
2 65/8/1 52/8/1 69/4/1
3 66/7/5 18/13/6 69/14/4
4 117/13/5 57/18/5 78/40/7 100/26/6 49/47/9 75/34/7
“thrombopoietin, "stem cell factor, Tinterleukin-11

120

Table 3. Numbers of CFU-Mk Colony(Pure/Mixed/
Non) following 12 Days Incubation with Growth
Factors According to Origin of Mononuclear Cells

Origin Control TPO SCF
Fetal liver(n=4) 105/11/6 61/15/4 98/22/5
Bone marrow
ITP(n=9)" 38/23/17  37/23/12  47/29/11
Pan(n=3)" 3/8/8 5/9/5 32/10/3
“idiopathic thrombocytopenic purpura, 'pancytopenia
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small colony forming unit-megakaryocyte(CFU-
Mk), 21-5071 A2 T4 = F2& medium
CFU-MK, 5170 o3¢ Axz 450 A= ke
large CFU-MkZ A% W Fig. 1ATE &F AT
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ol zho] Suby Haw gaA AwFE 2 Wy
Haz Bokel o] MM folEHl Ehom(P<

pure Mk
[ mixed Mk

Colony numbers

|

Pancytopenia

Fetal liver ITP*

Fig. 2. The numbers of CFU*]\/{k colony according
to origin of mononuclear cells. ‘idiopathic thrombo-
cytopenic purpura.
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Fig. 3. Sub-population of pure CFU—Mk* colonies
according to origin of mononuclear cells. idiopathic
thrombocytopenic purpura.
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Fig. 4. The rate of CD34+ and CD41+ cell expres-
sion following 5 days incubation of fetal liver mo-
nonuclear cells. ‘thrombopoietin, 'stem cell factor,
interleukin—-11.
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Fig. 5. Cytospin preparation of megakaryocyte
(X200) of fetal liver mononuclear cells cultured for
5 days.
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Fig. 6. The numbers of CFU-GM colony following
incubation(7 days/14 days) with growth factors ac-
cording to origin of mononuclear cells. ‘fetal liver,
granulocyte-colony stimulating factor, Tgranulocyte
macrophage—colony stimulating factor, ‘stem cell
factor.

Fig. 7. CFU-GM colony(X200) of fetal liver mo-
nonuclear cells cultured for 7 days.
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