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Euglena gracilis chloroplast translational initiation
factor 2 (IF-2.,) occurs in several complex forms rang-
ing in molecular mass from 200 to 800 kDa. Subunits
of 97 to >200 kDa have been observed in these prepa-
rations. Two monoclonal antibodies were prepared
against the 97-kDa subunits of IF-2.,. Both of these
antibodies recognize all of the higher molecular mass
forms of this factor, suggesting that these subunits are
closely related. Gel filtration chromatography indi-
cates that the higher molecular mass subunits of IF-2.
are present in the higher molecular mass complexes,
whereas the smaller subunits are present in the 200~
400 kDa forms of IF-2.,. Probing extracts of light-
induced and dark-grown cells with the antibodies in-
dicates that the light induction of this chloroplast fac-
tor results from the synthesis of new polypeptide
rather than from the activation of an inactive precur-
sor form of the protein. Both the higher and lower
molecular mass subunits of IF-2., are present in 30 S
initiation complexes as indicated by Western analysis.
The binding of IF-2., to chloroplast 30 S ribosomal
subunits requires the presence of GTP, but does not
require fMet-tRNA, messenger RNA, or other initia-
tion factors. Neither polyclonal nor monoclonal anti-
bodies against E. gracilis IF-2,,, cross-react with Esch-
erichia coli IF-2 or with animal mitochondrial IF-2.

During the process of protein biosynthesis, initiation factor
2 catalyzes the binding of initiator tRNA to the small ribo-
somal subunit promoting the formation of the initiation com-
plex. Prokaryotic initiation factor 2 (IF-2)' and eukaryotic
cytoplasmic initiation factor 2 have been isolated from various
types of cells and have been well characterized (1-7). In
prokaryotes, IF-2 promotes the binding of fMet-tRNA to 30
S ribosomal subunits in a message- and GTP-dependent
reaction. In all prokaryotes studied to date, IF-2 is present as
a single polypeptide chain ranging from 68 to 97 kDa. Esche-
richia coli has two forms of this factor designated IF-2« (97.3
kDa) and IF-23 (79.7 kDa), which are synthesized by the use
of two different initiation codons on the same mRNA in vivo
(8). The mechanism and the significance of this occurrence
are yet to be understood. In the eukaryotic cytoplasmic pro-
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tein biosynthetic system, eukaryotic cytoplasmic initiation
factor 2 mediates the binding of Met-tRNA, and GTP to the
40 S ribosomal subunit. This factor has a molecular mass of
145 kDa and is composed of three different subunits (9).

Organellar initiation factor 2 has recently been identified
and purified from chloroplasts and mitochondria in our lab-
oratory (10-13). Purified mitochondrial initiation factor 2
(IF-2,,;) is a monomeric protein of 85 kDa (11). It promotes
fMet-tRNA binding to mitochondrial, chloroplast, or E. coli
small ribosomal subunits (11). Chloroplast initiation factor 2
(IF-2.1)) from Euglena gracilis promotes fMet-tRNA binding
to chloroplast 30 S ribosomal subunits in the presence of GTP
and messenger RNA (12, 13). Its activity is stimulated by E.
coli IF-1 and by either E. coli IF-3 or chloroplast IF-3. The
organellar system of protein synthesis is believed to be similar
to that of prokaryotes. However, IF-2.,, does not promote the
binding of the initiator tRNA to E. coli small ribosomal
subunits (12, 13). More interestingly, IF-2., is present in
multiple high molecular mass forms ranging from 200 to >700
kDa (13). Subunits ranging in size from 97 to >200 kDa have
been detected in the purified factor. In previous work (13),
the high molecular mass forms of IF-2,,, were grouped together
and designated IF-2.,«, whereas the 200-kDa form of this
factor was designated IF-2.,8. This smaller form of IF-2,,
appears to occur primarily as a dimer of 97-kDa subunits.

In this investigation, we have obtained polyclonal and
monoclonal antibodies against the 97-kDa subunits of IF-2.,8
and have examined the immunological relationships between
different forms of IF-2, using these antibodies.

EXPERIMENTAL PROCEDURES

Materials—Pure nitrocellulose blotting membranes were obtained
from Schleicher & Schuell. Immobilon-P polyvinylidene difluoride
membranes were obtained from Millipore Corp. Goat anti-mouse IgG
(heavy + light)-alkaline phosphatase conjugate was purchased from
Jackson ImmunoResearch Laboratories. Nitro blue tetrazolium and
5-bromo-4-chloro-3-indolyl phosphate p-toluidine salt were obtained
from Sigma. E. coli IF-2 was partially purified as described (14), and
1 unit of IF-2 is defined as the amount of factor required to promote
the binding of 1 pmol of fMet-tRNA to E. coli ribosomes in the
presence of poly(A,U,G) and GTP (14). Antiserum against E. coli IF-
2 was a generous gift from Dr. John W. Hershey (Department of
Biological Chemistry, University of California, Davis, CA). IF-2,,
was kindly provided by Dr. Hua-Xin Liao (Department of Chemistry,
University of North Carolina) and was purified as described (10).
One unit of this factor is defined as the amount of factor required to
promote the binding of 1 pmol of fMet-tRNA to mitochondrial
ribosomes under the assay conditions described (10), and 1 unit
represents ~0.3-0.5 pmol of this factor. IF-2., was isolated as de-
scribed previously (13), except that the gravity DEAE-cellulose col-
umn was omitted and the phosphocellulose preparation was applied
directly to the preparative TSKgel DEAE-5PW HPLC column. One
unit of 1F-2., is defined as the amount of factor required to bind 1
pmol of fMet-tRNA to chloroplast ribosomes under the assay condi-
tions described previously (13).

Buffers—Buffer A contained 25 mM Hepes/KOH, pH 7.0, 25 mM
NH,CI, 0.1 mMm EDTA, 12 mM 2-mercaptoethanol, and 10% glycerol.
Buffer B consisted of 25 mM Tris-HCI, pH 8.3, and 192 mM glycine.
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