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Decreased expression of FcyRIII mRNA in leukemic granulocytes
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Morphologically mature granulfocytes from patients with chronic myeloid leukemia show significans impairment in their ability to internalize

aggregated IgG, a ligand hat is rapidly phagocytosed by normal human granulocytes. With a view to understand ine molecular basis of this c=fect,

normal and leukemic granulocytes were examined for the steady-state levels of mMRNA for FcyRII, a memb:ate-associatod receptor that initially

binds and traps the IgG-opsonized antigens. Northern blot analyses revealed that the level of the specific mRNA in CAML granulocytes was between

0.08 and 0.69 times that scen in the normal granulocytes. This could be one of the contributory factors for the observed endocytic defect in the
leukemic granulocytes.

FeyRIMH; Leukemic; Granulocyte

1. INTRODUCTION

Human neutrophils express two classes of Fcy re-
ceptors which mediate the binding and subscquent in-
gestion of IgG-opsonized bacteric. « 7RIl is a 40 :Da
transmembrane protein, while FeyRI1II is a 50-70 kDa
molecule linked to the membrane via a Pl-tail [1).
Recent studies have shown that FcyRIII, present in
greater number (1.35x10° sites/cell), is required for the
initial trapping and binding of the opsonized particles,
while FcyRIl is involved in the subsequent signal
transduction and phagocytosis of the bound particle {2].
Deficiency of any of these receptors on the cell surface
could reduce the phagocytic ability of granulocytes and
render the host prone to infection.

Morphologically mature granulocytes from paticiiis
with chronic myeloid leukemia (CML), exhibit several
biochemical and functional defects. One of these is their
impaired ability to internalize aggregated IgG. a ligand
cfficiently phagocytosed by the normal human granu-
locytes [3). This defect could arise due to change(s) in:
(a) the structure/amount of FcyR on the cell surface, (b)
its association with the underlying cytoskelcton, and (c)
subsequent transmembrane signalling cvents,

With a view to understand the molecular basis of this
defect, we have investigated the steady-state levels of
FeyRII mRNA in normal and CML granufocytes.

Abbreviatiung. CML, chronic myeloid leukemia; PL. phosphatidyl-
nositol; PNH, paroxysmal nocturnal hemoglobinuria.
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2. MATERIALS AND METHODS

2.1. Preparation of cells

Peripheral blood from normal veluntery donors was collected in
acid-citrate-dextrose solution, wahile that from untreated CML
patients (with WBC counts of 100-450x10%1) was collected in heparin
(10 fU/ml). Morphologically mature granutocytes from each sample,
were recovered from the peliet after Ficoll-Hypaque sedimentation [4]
of the respective buffy coats. Msnonuclear cells and immature
myeloid precursors, which ac.nmuleted ai the interphase, were atso
collecied from the normal and CML samples respectively. After lysing
the contaminating RBCs with 0.83% buflered ammonium chioride,
the cells were washed twice with icecold PBS (136 mM sodium
chloride. 1 mM potassium chloride. 3 mM disedium hydrogen ortho-
phosphate, 70 mM potassium dihydrogen orthophosphate, pH 2.3).
The pelleted fractions from normal and CML samples contained an
average 9%% and 90% viable granulocytes, respectively.

2.2. Northern blotting

RNA was isolated according to the sing!s step method of
Chomczynski and Sacchi [5]. Twenty ug of total RNA from each
sample were fractionated on 2 1.8% agarosce gel containing 2.2 M
formaldchyde, according to Maniatis [6]). The scparated RNAs were
transferred to Hybond M embranes {Amershar - sentialiy ws we-
seribed in the gyccompanying instructions [7] using 20xSSPE (5 M
NaCl, 200 mM NaH,PO,. 20 mM EDTA, pH 7.4). The FeyR1I
transcript was detected using the pGPS clone for FeyR1T [8]. The
human catalase transcript was detected using the 0.8 kb insert from
a pSP64 clone following HindlI! and EcoRI digestion.

The FcyRIN plasmid DNA was labelled with [a-P¥IdCTP (BRIT.
India) by nick translation using the BRL nick translation kit, while
the catalasc insert DNA was labelled using the Multiprime labelling
kit purchased from Amcrsham. UK. Specific activities of 10710
cpm/ug were obtained.

The filtcrs were prehybridized for | h at 42°C in 59% formamide,
SxSSPE. Sx Denhardt’s solution, 0.5% SDS w/v, 100 gg/m| denatured.
sonicated Salmon sperm DNA and then hybridized ovemnight at 42°C
in the same solution contmining 107 107 epm/mi of the denatured
nrobe. The filters were v asind twier with 2xSSPEA.1% SDS for 15
min at 65°C and onge with La8LFEG 1% SDS for 30 min at 65°C,
They were Saran-wrapped and ¢ rosed 10 Fuyi X-ray film between two
Lightning Plus Dupont Cronex intensiflying screens at ~70°C,

Thz intensitics of the bands on the autoradiographs were measured
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aezg a Demstometer (EC Apparates Corperation. USA) equipped
with a Hendelt Pacierd 3390 A lotcgraton.

3. RESULTS

The steadv-state levels of the mRNA for FcyRIil in
normzal and CML granulocytes, the mononuclear cells
from CML blood were analysed by Northern blot.ing.
The integrity and amount of RNA loaded were as-
certained ‘using the catalase probe. since the catalase
gene is constitutively expressed and it has been shown
that the signals on Northern blots are proportional to

Fig. 1 shows the ethidium bromide-stamed RNA
profiles on agarose gels and the autoradiographic
profiles of the corresponding blots probed with the
catalase cDNA and the FcyRII clone, It can be seen
that the mRNA for FcyRIIl is present in normal and
CML granulocytes, but it is absent in the meronuclear
cells and the immature mycloid precursors. The in-
tensities of the bands in the normal and CML granu-
locyte RNA lanes reveal that the expression in the latter
cell population is very low. This difference was quan-
titated by measuring the ratios of the intensitics of the
FcyRIII signal to the catalase signal, for cach lane and
comparing the value thus obtained. for the normal and
CML samples, Table L. It is seen that the FcyRIII sig-
nals for the CML granulocyte samples, three in blot A.
two in B and two in C are lower than the corresponding
normal samples on each blot.

4. DISCUSSION

CML is a clonal hematological disorder charac-

terized by discordant matvration of the mycloid pre-
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Table 1
Compartson of the sieadv-state tevels of the FcpRIH mRNA in
normal and CML granulocyies
Northemn Sample FoyRIMICatalase* % Granulocyles
blots
A NG 1.0 Y%
N.G 098 9%
NG 1.2 99%
C.G 0.3% %1%
C.G 0.14 83%
C.G 0.14 W%
B NG 1.00 9%
CG 0.23 N%
C.G 0.08 %1%
C NG 1.00 NP
CG 0.69 A%
C.G 0.56 89%

*Ratio of the intensitics of the FcyRHI and Catalase signals from the
corresponding blots.

N(G-N,G and C,G-C-G refer 10 the different normal and CML gra-

nolocylc samples. respectively.

cursors [10). This results in circulation, in the peripheral
blood of morphologically mature but functionally im-
mature granulocytes which are unable to internalize
soluble aggregated IgG [3}. To investigate whether this
defect was due 1o an abnormal expression of the re-
ceptor for IgG, the steady levels of mRNA for FeyRIII
were measured. Qur data shows that the mRNA for the
molecule is present in reduced amounts (0.08-0.69 times
that of normal) in leukemic granulocytes. The lowered
amounts may be due to a decreased rate of transcription
or due to the instability of the transcript. This may be
onc of the causes for the observed defective endocytosis
of aggrepated IpG.

H O H O = O
T 0 0
O 0O

.y ] -

LA
- -4y -

Feg. ). Norhers blotting of RNA from nomms and CML granulogytes. moncnuclesr cefh and imenature mydoid precurior cebls from normal

#nd CML peripteral Blood, roypentively. A, B € how the 183 apsronc goh uained with ethidium bromide and the avtoradiographs of their

ft*'ef:w'ﬁz blote probed with Cataluse (Can) and ForBill ciomes, C, b and C, £ refer 1o (he immature tiveloid celly and pranuiorytes,

rexpegtively, from ¢ifferom CML petiesty N, J and N, G refer 3o O mononuctesy colls s gramudouyies, reypectively, from differest normal
ridrvadenls,

ts



Volume 300, number 1

We have confirmed the underexpression, by calculat-
ing the FcyRIII mRNA signal relative to the catalase
mRNA signal. The expression of the FcyRIII protein
has been shown to begin at the metamyelocyte stage
with the levels increasing as the cell matures to the
granulocytic stage [11]. Since immature myeloid pre-
cursors from CML cells do not express the RNA for the
protein, its lowered expression in the morphologically
mature CML granulocytes, suggests that these cells may
be ‘frozen’ in an earlier stage of differentiation with
respect to this molecule. This lowered expression cannot
be attributed to contamination from myeloid precursors
as the decrease is not proportional to the percentage of
immature cells in the granulocyte preparations (Table
D.

In an earlier study, Rambaldi et al. [12] have reported
that the mRNA fo” leukocyte alkaline phosphatase is
absent in CML granulocytes. This protein is also a PI-
tailed protein like the FcyRIIl. The lowered expression
of these two Pl-linked proteins in CML seems to follow
the trend that is observed with respect to the decreased
expression of Pl-linked proteins, leukocyte alkaline
phosphatase, acetylcholine esterase, FeyRIII and decay
acceleration factor in PNH patients [13-16]. In the latter
disorder however, the lowered expression of these pro-
teins is believed to be associzted ....&5 a deficienc; in
glycosyl-phosphatidylinositol synthesis or its transfer to
the protein [17] and not due to decreased levels of the
mRNA for these molecules [12,18]. [t is most probable
that in CML cells too, there is a common mechanism
which controls the steady levels of the mRNA for these
Pl-linked proteins.
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