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The human gene TC4/ran (also called spi in yeast) codes for a
small molecular weight GTPase belonging to the ras superfamily
(1, 2, 3, 4). Unlike other members of the ras superfamily which
play a variety of roles in the cytoplasm including the regulation
of the actin cytoskeleton, and control of vesicular traffic and cell
proliferation, Ran is hypothesized to function in the nucleus. Ran
is bound to genomic DNA through its association with the RCC1
protein (5) and expression of a mutant form of Ran blocks DNA
replication (6). These results suggest that Ran plays a direct role
in DNA metabolism and may couple the completion of DNA
synthesis to the onset of mitosis.
Upon starvation, growing Dictyostelium discoideum cells enter

a developmental cycle which culminates in the formation of
basically two cell types, spore cells and stalk cells (7). The
decision to become a stalk or spore cell is determined in part
by the position in the cell cycle the cell happens to be when
starved (8). Thus, regulation of the cell cycle can profoundly
influence the future differentiation pathways followed by the
amoebae.
The apparent Dictyostelium homologue to the TC4 and spi

genes (Dict TC4, Genbank accession number L09720) was
isolated during a screen of a lambda gtIll cDNA library (prepared
with poly A+ RNA from 4 hour developing cells) using an
oligonucleotide coding for a very conserved amino acid sequence
(DTAGQE) found in all GTPases belonging to the ras
superfamily. The cDNA insert of 804 nucleotides was sequenced
on both strands and found to contain a single long open reading
frame beginning with an ATG at nucleotide positions 27-29 and
ending with a TAA stop codon at position 663-665. The
predicted protein product of 212 amino acids showed significant
homology at the amino acid level to both Spi and TC4 proteins
over the full length (69% identity, Figure 1), although Spi and
TC4 were closer to each other in homology (80% identity) and
both were 216 amino acid long. However, the Dictyostelium T-
C4-like protein was nearly identical to these other GTPases in
all the regions known to be important in GTP binding (boxed
regions in Figure 1). In addition, all three proteins contained a
high percentage of acidic amino acid residues in the carboxy
terminal regions. Northern blot analysis (results not shown)
indicated that the slime mold TC4 gene was expressed at relatively
high levels in growing cells but at greatly reduced levels late in
development.
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TC4 MAAQGEPQVQFKLVLVGDGGTGKTTFVKRHLTGEFEKKYVATLGVMPLVFHTNRGPIKFNVWDTAGQEKFGG

Dd. TC4 MnAKWQIKLVLVGDGGVGKTTFVQRHLTGEFEPRYIPTLGVSVHPLIFYTNFGKIHFNVWDTAGQEKFGG
111111111 111111 11111111 11 1111 1111 1111 11111111111111

Sp. Spi MAQPQNVPTFKLVLVGDGGTGKTTFVKRHLTGEFEKKYIATLGVEVHPLHFHTNFGEICFNVWDTAGQEKLGG

80 90 100 110 120 130 140 150

TC4 LRDGYYIQAQCAIIMFDVTSRVTYKNVPNWHRDLVRVCENIPIVLCGNKVDIKDSKVKAKSIVFHRKKNLQYYDI
11111111 11111111111 11111111 11 IIIIIIIIIIIIIIII 11 III 11111 111II

Dd. TC4 LRDGYYIQGNCAIIMFDVTSRISYKNVPNWHSDLTRVCENIPIVLCGNKVDVKDRKVKPSQIVFHRRYNLSYYDV
IIIIIIIIIIIIII I I I 1 1 1

Sp. Spi LRDGYYIQGQCGIIMFDVTSRITYKNVPHWWRDLVRVCENIPIVLCGNKVDVKERKVKAKAITFHRKKNLQYYDI

160 170 180 190 200 210

TC4 SAKSNYNFEKPFLWLARKLIGDPNLEFVAMPALAPPEVVMDPALAAQYEHDLEVAQTTALPDEDDDL
1111111111I11il11 111 11 1 111 11 111

Dd. TC4 SAKSNYNFEKPFVWLTSKLLGWKAVTLVQQPTLKLPETVLDSNLMSLYEKEVADAAALPLPEDNDDL
IIIIIIIIIIII lii 1 1 1 1 1I11III

Sp. Spi SAKSNYNFEKPFLWLARKLVGNPNLEFVASPALAPPEVQVDQQLLAQYQQEMNEAAAMPLPDEDDADL

Figure 1. Homologies between various TC4-like proteins. The amino acid
sequence information in the conceptually translated protein was used to search
the NBRF data base (release 31.0). Dashes indicate gaps introduced for optimal
alignment by the Macvector program (IBI). The boxed areas are highly conserved
stretches of amino acids and are involved in GTP binding. The symbol * represents
identical amino acids between the human and yeast proteins.
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