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Introduction.
multiprotein

Aim. To investigate protein level of all subunits of the eukaryotic elongation translation factor eEFI1H
(eEF1A4, eEF1Bo, eEF1Bp and eEF1By) in glial tumors of human brain in comparison with normal brain.
Methods. The eEF1H components content has been investigated in human glioblastoma clinical samples by
Western blot analysis. Results. To determine the eEF1Bo, eEFI1Bp and eEF1By content, the polyclonal
antibodies against all eEF1H subunits were obtained. The tendency of the eEF' I By protein level to increase
in glioblastomas was observed. There were no significant differences in the eEF 1A, eEF1Ba. and eEF1BfB
protein contents. Conclusions. In the previous report we analysed the expression of all eEF1H subunits in
human glial brain tumor on the mRNA level. This study showed that eEF 1By was overexpressed while no
significant changes in other eEF1H subunits were observed. It suggests a possible function of eEFBy
which is cancer-related and is not connected with the functioning of eEF1H complex in translation.

Keywords: translation elongation factor eEF1H, human glial brain tumors.

Elongation factor eEFIH is a eEF1Ba and eEF1Bp apparently perform the same

which  comprises four function to catalyze exchange of GDP for GTP in the

functionally different subunits: eEF1A is responsible
for delivery of correct aminoacyl-tRNA to the A site of
80S ribosome and supposedly facilitates the transport
of deacylated tRNA back to aminoacyl-tRNA
synthetase for recharging. Structurally different
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eEF1A molecule, and the eEF 1By subunit is believed
to serve as a “glue” to keep all subunits of the eEF1B
complex together [1,2].

Recent research has shown overexpression of the
mRNA coding for the eEF1H individual subunits in
different types of cancer [3-6]. Despite this, there is
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absolutely no information on how the amount of
different eEF1H subunits in tissue depends on
carcinogenesis. It is believed that the elongation factors
are essential for the tumor functioning since the
inhibition of polypeptide elongation reduced the tumor
chemosensitivity [7].

Previously we demonstrated the changes in the
level of mRNA coding for eEF1H subunits in human
glial tumors [8]. Glial tumors represent heterogeneous
widespread (40%) intracranial group. Glioblastoma is
the most aggressive tumor of human central nervous
system with infiltrating ability.

Since the alteration of mRNA amount in tissues
does not always correlate with a corresponding protein
level we have analyzed whether the amount of eEF1H
subunits changed in human glial tumors.

Materials and methods. Tissue samples.
Glioblastoma samples (astrocytoma IV grade by WHO
classification) were obtained from A.P. Romodanov
Institute of Neurosurgery of Academy of Medical
Sciences of Ukraine, Kyiv. The surgical samples of
histologically normal brain tissue adjacent to a tumor
were used as a conditionally normal tissue.

Isolation and purification of anti-eEF1A,
-eEF1Bo, -eEF1Bp, -eEF 1By antibodies. Rabbits were
immunized with purified recombinant eEF1By (0.15
mg in 50% FCA (Sigma, USA) into six points
intradermally on the back. The second injection was
performed with the same amount of antigen in FCA 8§
weeks later. After 2 months rabbits were boosted with
0.1 mg of antigen in 50% FIA (Sigma, USA).

Mice were immunized by intraperitoneal injection
with 0.02 mg eEF1Ba or eEFIBfB in 50% FCA.
Animals got the same doze of antigen in 50% FIA four
weeks later. The last immunization was performed in
25 days. Rabbits or mice serum was removed in 8 days
after the last immunization. The titer of antibody
specificity in immunized animal serum was determined
by ELISA assay.

Isolation of total immunoglobulin fraction was
performed by ammonium sulfate precipitation with
subsequent purification on DEAE-cellulose (Serva,
Germany) and Protein-G Sepharose (Sigma, USA)
according to the manufacturer’s protocol.

The antibody specificity was checked by Western
blot analysis against recombinant protein and human
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tissue extract of surgical samples using manufacturer’s
ECL-system protocol (Pierce, USA).

Western blot analysis. Frozen tissue samples were
homogenized in liquid nitrogen and lysis buffer (10
mM K, HPO, pH 7.4, 100 mM NacCl, 1% NP-40, ImM
DTT, 0.1 mM PMSF), incubated in ice bath during 30
min and centrifuged 13000 g during 20 min at 4°C.

Protein concentration was assayed by Bradford’s
method [11]. The equal amount of each protein extract
was resolved by 12% SDS-PAGE and transferred onto
nitrocellulose membrane. The membrane was blocked
in phosphate buffered saline (PBS: 1.47 mM K,HPO,,
4.29 mM Na,HPO,, 137 mM NaCl, 2.68 mM KCI, pH
7.3) containing 0.1% Tween-20 (PBS-T) and 5%
powered milk for lh, and incubated with primary
antibody.

Mouse monoclonal anti-eEF1A (Upstate, USA),
polyclonal anti-eEF1Ba and anti—-eEF 1B}, and rabbit
polyclonal anti-eEF 1 By were used to estimate a level of
corresponding proteins in tissue extracts. After each
ECL treatment, the membranes were stripped with
PBS-T and re-probed with anti-f-actin antibodies
(Santa Cruz, USA). Endogenous B-actin was used as a
loading control. The densitometry analysis of signals
was performed by the Scion Image program. Target
protein expression was evaluated using the relative
intensity ratio of target protein/loading control.

Results and discussion. Reactivity of polyclonal
antibodies against subunits of eEF1B complex
(eEF1Ba, eEF1BB, eEFIBy) with corresponding
purified recombinant and endogenous proteins as well
as the absence of recognition of nonspecific proteins in
human tissue extracts were demonstrated using
immunoblot technique (Fig. 1).

Western blot analysis of eEF1A amount in
glioblastoma as compared with normal samples did not
show significant changes (Fig. 2). Earlier we have not
observe differences in the eEF1 A mRNA expression in
tumor and normal tissues [8]. The same situation has
been found for eEF1Ba while the eEF1B mRNA
level in glioblastoma is decreased. Though the total
eEF1BB mRNA amount in the tumor as well as in
normal tissues is very low, a content of corresponding
protein in investigated samples is readily detectable by
Western blot analysis. The eEF1B[3 amount was found
to be equal in tumor and normal tissues (Fig. 2).
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Fig. 1. Western blot analysis of polyclonal antibodies against
eEF1Baa (a), eEF1p (b) and eEF1By (¢).

(a) 1. eEF1Ba, 0.1 pg. 2. Human cardioesophageal tissue extract
(40 pg of protein). 3. Human lung tissue extract (40 nug of protein).
(b) 1.eEF1Bp, 0.1 pg. 2. Human cardioesophageal tissue extract (40
ng of protein). 3. Human lung tissue extract (40 pg of protein).

(c) 1. eEF1By, 0.5 pg. 2. Human cardioesophageal tissue extract
(40 pg of protein). 3. Human lung tissue extract (40 pg of protein).

The tendency of elevation of the eEF1By level in
human glioblastoma (Fig. 2) was noticed. The
interesting results concerning the e¢EF1By mRNA
content have been found recently by us in human brain
tumor [8]. Based on the stage disease analysis we have
detected the increased eEF1By mRNA level in
astrocytomas WHO grade II - III. However, the
decreased eEF1By mRNA amount has been found in
glioblastomas (astrocytoma WHO grade 1V) as
compared to normal tissue [8]. Thus, the current study
does not demonstrate any correlation between changes
in the eEF1By mRNA and protein in glioblastomas
which suggests a possibility of post-translation
regulation of the eEF 1By level in this type of tumor.

An increased amount of mRNA coding for eEF 1By
was found in breast, gastric, colorectal and pancreatic
tumors by other authors [12 — 15]. In our study the first
evidence of cancer-related increasing of eEF1By in
glioblastoma has been obtained. The lack of
coordinated changes in a level of other components of
the complex may indicate the appearance of free
eEF1By, which is not involved in the multisubunit
complex in cancer cells. Summarizing our and
literature data we hypothesize that eEF1By may

possess other than translational function during
carcinogenesis. For instance, eEF 1By was reported to
perform a specific function separately from the
complex in the oxidative stress response [16].

This report is the first attempt to study
cancer-related changes in the amount of all
components of the elongation translation factor eEF1H
on the protein level. Unfortunately, restricted
availability of the biological material did not allow us
to investigate sufficient quantity of normal human
brain samples for the classical statistical analysis. The
changes in subunits level and tendency of increasing
eEF1By amount in cancer will be investigated in
further experiments with tumors of different
localization.

Conclusions. The comparison of amount of
different subunits of multiprotein elongation
translation complex in human glioblastomas and
normal brain tissue was performed using Western blot
analysis.

The antibodies against eEF1Ba, eEF1Bf and
eEF1By were obtained. No cancer-related changes in
the amount of eEF1A, eEF1Ba and eEF1Bf were
found except the tendency of increasing eEF1By
amount in tumors.

The up-regulation of only one eEF1H subunit
indicates that eEF1By might perform a separate
cancer-related role besides its eEF1H-related
translation function.

The investigations were partially supported by
SFFR of Ukraine ®28/276-2009 and cooperation
program between NAS of Ukraine and CNRS. We are
indebted to prof. V.V. Filonenko for the help in the
production of antibodies.
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MynabTucybonunnunnii kommiaeke eEF1H y ruianpHux myxiaumHax

roJIOBHOTO MO3KY Jitoauuu: Big MPHK 1o 6inka

Pesrome

Mema. IIpoananizysamu eémicm ycix cy6oounuys ¢akxmopa eiom-
eayii mpancaayii eEFIH (eEF1A, eEF1Bo, eEFIBB i eEFIBy) 6
2NIANBHUX NYXTUHAX 20I06HO20 MO3KY NI0OUHU NOPIGHIHO 3 YMOG-
Howo  nopmoro. Memoou. Komnonenmu romniekcy eEFIH
00CHIOAHCYBANU Y KATHIYHUX 3PA3KAX 2NIANbHUX NYXJIUH NH00UHU Bec-
mepH-010m-ananizom. Pesynomamu. [nsa eusnauenus emicmy
oinkie eEF1Bo, eEFIBB i eEF1By ompumano nonikioHanbHi au-
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Fig. 2. Comparative analysis of the level of eEF1H subunits (¢ —eEF1A, b —eEF1Ba, ¢ —¢EF1Bp, d — eEF1By) in human glioblastomas. The
densitometry analysis of signals was performed by the Scion Image program. The target protein expression was evaluated using the relative
intensity ratio of target protein B-actin; NB — sample of normal human brain, GB — sample of human glioblastoma.

mumina 00 yux cy6oounuys. Cnocmepieanu menoenyiio 00 niogu-
wenns piens oinka eEF1By ¢ eniobnacmomax. Biominnocmi 6 pigni
oinkie eEFI1A, eEFIBo. ma eEFIBB 6 enianbnux nyxaumax y
NOPIBHAHHI 3 YMOBHOIO HOPMOIO BUABUNUCA Hecymmesumu. Bucnoes-
Ku. L{s poboma € npo0osaicennsm nonepeoHix 0ocaioxcens, e 6Us-
uanu pieenv MPHK, ki kodyroms cyboounuyi komnaekcy eEFI1H y
NYXAUHAX 20T08HO20 MO3KY N100UHU. Buaenene spocmanns konyen-
mpayii 6inka eEF 1By 6 eniodracmomax, wo 6io- 6yeanocs Ha ¢hoHi
npakmuunoi giocymuocmi po36idchocmeti 8 ekcnpecii iHuux cyo-
00UHUYL KOMNIEKCY, MOdiCe C8I0UUMU NPO BUKOHAHHSA CYOOOUHU-
yero eEFIBy negHnoi nyxauuosanesicHoi poni, oxkpemoi 8io
mpancaayitnoi pyuxyii komniexcy eEF1H.

Kurouosi cnosa: paxmop enoneayii mpancasyii eEF1H, enianvni
NYXTUHU 20T08HO20 MO3KY THOOUHU.
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MynbTcyObeauHnuHbIH koMIuleke eEF 1 H B rimnanbHbBIX 01Ty Xomsax

roJIOBHOTO Mo3ra uenoBeka: oT MPHK a0 Oenka

Pesrome

Hens. IIpoananuzuposams codepaicaniue 6cex cyOvbeOuHuy Gaxmo-
pa snoneayuu mpaucaayuu eEFIH (eEF1A, eEF1Bo, eEFIBB u
eEF1By) 6 enuanvHulX ONyXoasx 2008HO20 MO32d 4el08eKd No
cpasnenuio ¢ ycaoenoi Hopmou. Memoodwl. Komnonenmuol Komniex-
ca eEF1H uccnedosanu 6 Kiunu4eckux oopasyax auaibHulx 0nyxo-
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neil yenoeexka Becmepn-6rom-ananusom. Pesynomameol. /(s onpe-
OdeneHus cooepacanus 6eikos eEF1Ba, eEF1BB u eEF 1By nonyue-
Hbl NONUKAOHANbHbIE AHMUmMeNd npomue dmux cyoveounuy. Ha-
61100anacy menoeHyusl K NO8blueHU0 ypoeHs beaxa eEF 1By 6 enu-
obnacmomax. Omauuus 6 yposusix benxoe eEF1A4, eEF1Bau eEF1B
B oxazanuce necywecmeennvivu. Boreoodst. Oma paboma npooon-
Jicaem npedvioyujue ucciedosanus no uzyuenuio yposeus mPHK,
Kooupyrowux cyowveounuysl komniexca eEF1H 6 onyxonsax 20n06-
HO20 MO32a Henogexa. Buisasnennoe ygenuvenue konyenmpayuu 6ei-
ka eEF1By ¢ enuobnacmomax, npoucxoosiujee Ha (oHe npakmu-
YecKu OMCymcmeylouwux UsMeHeHull 8 YpOGHIX IKCAPECCcuu Opyeux
CcyOeOUHUY KOMNIEKCA, MOJNCEM YKA3bI8ANb HA 8bINOHEHUE CY0b-
edunuyeii eEF1By onpedenennoli onyxonv-3a6ucumotl poiu, om-
0enbHOU 0Om MPaHCAAYUOHHO20 Komniekca eEF1H.

Knwouesvie crosa: ghakmop snoneayuu mpancasayuu eEF1H, enu-
anbHble ONYXO0aU 20J106H020 MO320 HeN0B8eKd.

REFERENCES

—

. Negrutskii B. S., El’skaya A. V. Eukaryotic translation elon-
gation factor la: structure, expression, functions, and pos-
sible role in aminoacyl-tRNA channeling // Prog. Nucl. Acid
Res. Mol. Biol.-1998.-60.—P. 47-78.

2. IUMBMB. Prokaryotic and eukaryotic translation factors. Ad
Hoc Nomenclature Subcommittee Report // Biochimie.—
1996.-78, N 11-12.-P. 1119-1122.

. Joseph P., O’Kernick C., Othumpangat S., Lei Y., Yuan B.,
Ong T. Expression profile of eukaryotic translation factors in
human cancer tissues and cell lines // Mol. Carcinogen.—
2004.-40, N 3.-P. 171-179.

4. Ogawa K., Utsunomiya T., Mimori K., Tanaka Y., Inoue H.,
Murayama S., Mori M. Clinical significance of elongation
factor-1 delta mRNA expression in oesophageal carcinoma //
Br. J. Cancer.—2004.-91, N 2.—P. 282-286.

. Ender B., Lynch P., Kim Y. H., Inamdar N. Y., Cleary K. R.,
Frazier M. L. Overexpression of an elongation factor-1 gam-
ma-hybridizing RNA in colorectal adenomas // Mol. Carcino-
gen.—1993.-7, N 1.-P. 18-20.

. De Bortoli M., Castellino R. C., Lu X. Y., Deyo J., Sturla L.
M., Adesina A. M., Perlaky L., Pomeroy S. L., Lau C. C., Man
T. K., Rao P. H., Kim J. Y. Medulloblastoma outcome is ad-
versely associated with overexpression of EEF1D, RPL30,

w

W

N

10.

1

—

12.

13.

14.

15.

and RPS20 on the long arm of chromosome 8 // BMC
Cancer.—2006.—6.—P. 223.

. Robert F., Carrier M., Rawe S., Chen S., Lowe S., Pelletier J.

Altering chemosensitivity by modulating translation elonga-
tion // PloS One.—2009.—4, N 5.—e5428.

. Veremieva M., Shostak K., Malysheva T., Zozulya Y., Rozu-

menko V., Kavsan V., Negrutskii B. Expression of different
subunits of eukaryotic translation elongation factor eEF1 in
human glial brain tumors // Biopolym. cell.—2008.—24, N 4.—
P.310-317.

. Kleihues P., Cavenee W. K. World Health Organization clas-

sification of tumors of the
IARC/WHO, 2000.

Maier T., Guell M., Serrano L. Correlation of mRNA and pro-
tein in complex biological samples // FEBS Lett.—2009.—583,

N 24.-P. 3966-3973.

nervous system.—Lyon:

. Bradford M. A rapid and sensitive method for the quanti-

tation of microgram quantities of protein utilizing the prin-
ciple of protein-dye binding // Anal. Biochem.—1976.-72.—
P. 248-254.

Al-Maghrebi M., Anim J. T., Olalu A. A. Up-regulation of eu-
karyotic elongation factor-1 subunits in breast carcinoma //
Anticancer Res.—2005.-25.-P. 2573-2578.

Chi K., Jones D., Frazier M. Expression of an elongation fac-
tor 1 gamma-related sequence in adenocarcinomas of the co-
lon // Gastroenterology.—1992.—-103, N 1.—P. 98—-102.
Mimori K., Mori M., Tanaka S., Akiyoshi T., Sugimachi K.
The overexpression of elongation factor I gamma mRNA in
gastric carcinoma // Cancer.—1995.-75, N 6 (Suppl.).—
P. 1446-1449.

Lew Y., Jones D., Mars W., Evans D., Byrd D., Frazier M.
Expression of elongation factor-1 gamma-related sequence in
human pancreatic cancer // Pancreas.—1992.—7, N 2.—P. 144—
152.

. Olarewaju O., Ortiz P. A., Chowdhury W. Q., Chatterjee I.,

Kinzy T. G. The translation elongation factor eEF1B plays a
role in the oxidative stress response pathway // RNA
Biol.-2004.—1, N 2.—P. 89-94.

UDC 577.217:577.112.7
Received 05.05.10

321



