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Evaluation of Intreleukin—6 Receptor in Hematopoiesis

We tested the effects of a recombinant human soluble
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interleukin—6 receptor (sIL-6R) in

hematopoiesis; a combination of sIL-6R and IL-6 dramatically stimulated expansion of hemopoietic

progenitor cells as well as CD34% cells in the presence of stem cell factor (SCF), and stimulated

megakaryopoiesis from CD34" cells in the presence of SCF or thrombopoietin, suggesting the possible

clinical application for ex #iw expansion of CD34% cells and i vivo platlet augmentation. We also

established the methylotrophic yeast Pichia pastoris secreting sIL-6R, from the supernatant of which the

sIL-6R was purified by a single affinity chromatography step using a monoclonal antibody to IL-6R.
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Fig. 1 Generation of hematopoietic progenitors from stem cells.
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Fig. 3 Generation of total progenitors from 2000 CD34 positive cells in serum—containing (a)
or non—-serum containing (b) suspension culture supplemented with single factors or
in combinations at day 7 (open bars), day 14 (oblique bars) and day 21 (filled bars).
One milliliter of culture mixture containing 2000 CD34 positive cells, «—midium, 20%
fetal bovine serum, 1% crystallized and deionized fraction V bovine serum albumin
(BSA), and different combinations of cytokines was incubated in 24-well tissue plates
at 37°C in a humidified atmosphere flushed with 5% CO, / 5% O, / 90% N,.
Serum—free suspension culture consisted of 2% pure BSA, 200 ug of human
transferrin per ml, 0.01 mM 2-mercaptoethanol, and 40 ug of low—density lipoprotein

per ml, instead of FBS and BSA.
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Table 1 Colony formation from 500 CD34 positive cells in
methylcellulose culture

No. of Colonies/ 500 cells

Factor

GM  Blast Meg B Mix  Total

{serum-containing culture)
IL-6 6 0 0 0 0 6
sIL-6R 3 0 0 0 0 3
IL-6 + sIL-6R 13 1 0 0 0 13
SCF 13 1 1 0 0 15
SCF + IL-6 54 10 1 0 0 65
SCF + IL-6 + sIL-6R 62 45 13 28 122 270
1L-3 23 1 0 0 0 24
IL-3 + 1.6 + sIL-6R 29 12 1 30 21 93
{serum-containing culture>

IL-6 0 0 0 0 0 0
sIL-6R 0 0 0 0 0 0
IL-6 + sIL-6R 0 0 0 0 0 0
SCF 1 0 0 0 0 1
SCF + IL-6 4 0 0 0 0 4
SCF + IL-6 + sIL-6R 5 7 5 8 45 70
1L-3 5 0 0 0 0 5
IL-3 + IL-6 + sIL-6R 6 0 0 0 6

One milliliter of culture mixture containing 500 CD34 positive cells,

«-midium, 0.9%

methylcellulose, 30% FBS, 1% BSA, 0.05 mM 2-mercaptoethanol, and various combinations
of cytokines was placed in each 35-mm Lux standard nontissue culture dish and incubated at
37C in a humidified atmosphere flushed with 5% CO;. Serum free methylcellulose culture
contained components identical to those in serum-containing culture except 1% pure BSA,
300 ug of human transferrin per ml, 160 ug of soybean lecithin per ml, and 96 ug of cholesterol

per ml replaced BSA and FBS.

(27)
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Table2 Mk colony formation from human CD34 positive
cells in serum—free methylcellulose culture

No. of Colonies / 500 cells

Factor

CFU-Mk BFU-Mk Mk-Mix  Total
IL-6 + SCF 1 0 0 1
sIL-6R + IL-6 + SCF 9.7 3.3 22.7 35.7
IL-3 2.71 0 0 2.7
IL-6+ ]L-3 3.7 0.3 2.0 6.0
sIL-6R + IL-6 + IL-3 4.7 1.7 4.3 10.7
TPO 24 1.3 0 25.3
IL-6 + TPO 26 2 0 28
sIL-6R + IL-6 + TPO 27.3 6 0 33.3
SCF + TPO 32 17.7 1.6 51.3

One milliliter of culture mixture containing 500 CD34 positive cells, a—midium, 0.9%
methylcellulose, 1% pure BSA, 300 ug of human transferrin per ml, 160 pg of soybean
lecithin per ml, and 96 ug of cholesterol per ml, 0.05 mM 2-mercaptoethanol, and various
combinations of cytokines was placed in each 35-mm Lux standard nontissue culture dish and
incubated at 37°C in a humidified atmosphere flushed with 5 % CO;. Significantly different
from their counterparts without sIL-6R (¥*P<0.05-0.0001) .
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Fig. 4 A construction of Pichia pastoris expression vector pPIC9-sIL-6R-spl.
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Fig. 5 (a) ELISA for sIL-6R composed of recombinant human IL-6¥'® and anti—sIL-6R
polyclonal antibody of a 20—fold diluted sample of his4GS115 cells transformed with
pPIC9 (control, [) or pPIC-sIL-6Rspl () or 0.25 pgg/ml of purified sIL-6R
expressed in CHO cells (). (b,c) Sandwich ELISA for sIL-6R composed of
anti-human IL-6R mAb MT18 which recognizes the NH,—terminal part of the IL-6R
(b) or PM1 which recognizes the cytokine receptor domain (c). For detection, an
anti-sIL-6R  polyclonal antibody “was used. Supernatants of hisdGS115 cells
transformed with pPIC9 (control) or pPIC-sIL-6Rspl or 15 g g/ml of purified sIL-6R
expressed in CHO cells were analyzed by using 100—fold (filled bar), 1000—fold (stipped

bar) or a 10000—fold dilution (open bar).
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Table 3 Comparison of BMMY and FMZ21

Medium OD600 IL-6R(mg/l)  Consumption of MeOH(g)

BMMY 438 1.4 125
FM21 260 10 244

(1) Fermentation with BMMY : One liter of BMGY (10 g/l veast extract, 20 g/l peptone,
13.4 g/1 yeast nitrogen base without amino acids, 100 ml/1 1 M potassium phosphate buffer
(pH 6.0), 0.4 mg biotin, 10 ml/1 10% glycerol) was inoculated with a glycerol stock and
grown at 30C for 24 h in 5 liter culture flask. Cells were pelleted, shifted to 1 liter of BMMY
medium (same as BMGY except that glycerol was replaced by 5 ml/l methanol) in two liter jar
fermentor. (2) Fermentation with FM21 : One liter of FM21 (21ml/1 H;PO, (85%) : 14.28g/1
K;SO, ; 3.9g/1 KOH ; 11.7g/1 MgSO,:7H,O ; 0.9g/l CaS0,:2H,0 ; 1.4ml/1
PTM-1(CuSO, *5H,0 6g/1 ; KI 0.8g/1 ; MnSO,*H,0 3g/l ; NaMoO,*2H,0 0.2g/1 ; H;BO,
0.02g/1 ; CoCly*6H,O 0.5g/1 ; ZnSO4 20g/1 ; FeSO,+7H,0 65g/1) ; 1.4ml/]1 Biotin(0.2g/1) ;
25g/1 glycerol) was inoculated with a glycerol stock. For both fermentations, a methanol feed
was initiated upon glycerol exhaustion.

Fermentation parameter included temperature 30°C, pH 5.6 and dissolved oxygen 30%
(maintained by agitation and airflow). Methanol was added every 24 hours. Fermentation was
performed for 8 days.
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Fig. 6 Fermentation of sIL-6R expressing Pichia cells. For fermentaion, the Microgen
Fermentor (Oriental Biotechnological Systems) was used. The saturated culture was
diluted 1:100 in 1 liters of FM21 (21m! H;PO,(85%) ; 14.28g K»,SO, ; 3.9g KOH ;
11.7g MgSO,4+7H,O ; 0.9g CaSO,+*2H;0O ; 1.4ml PTM-1{CuSO,*5H,O 6g/1 ; KI
0.8g/1 ; MnSO,+H;O 3g/1 ; NaMoO,*2H,0 0.2g/1 ; H3BO3 0.02g/1 ; CoCl,*6H,0O
0.5g/1 5 ZnSO, 20g/1 ; FeSO4+7H,0 65g/1) ; 1.4ml Biotin(0.2g/1) ; 25g glycerol).
Fermentation parameter included temperature 30°C, pH 5.6 and dissolved oxygen 30%
(maintained by agitation and airflow). Upon glycerol exhaustion, a methanol feed
was initiated to maintain the definite concentration.
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Fig. 7 Principle of ELISA for sIL-6R composed of anti-human IL-6R mAb PM1 and
anti—sIL-6R polyclonal antibody.
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Fig. 8 SDS/PAGE analysis. The purified sIL-6R was analyzed by electrophoresis on a 0.1%
SDS/15% polyacrylamide gel under reducing condition. Mw (kDa) of standards are
shown to the left. Lane 1, 3, marker; lane 2, 4, purified sIL-6R. sIL-6Rs of lane 2

and lane 4 are different lots.
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