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they were derived, thetr chenieal properties and their
mtigenicity (Stewart, 1979) 77 £ IINs were
recognized: letkooyte (alpha), fibroblast (beta) and mimune
{gamma). Whereas TFNg ;th; and betan were acid-stable,
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uted among mammals, It constitates multiple genes i cattle,
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rise the only species, HFN-gamma,
1965 (Wheelock,
A is

Tope 1 TENs comp
which was discovered by Wheelock |
1995). In contrast to the type T ITFNs, ITFN-g
labile and 1s iactivated a pt 2 few minutes, [ts induc-
tion oceurs during immune reactions i milogen- or anti-
gen-stimualated T killer cells. Of particular im-
portance are the immunomaodulat w«»r‘rmm the TFN-gam-
ma, which 1s one of the few p hvw ological inducers mﬁ the
tibility class [T antigen (Billia I‘;)‘)(»), Ihe of-
fect of IF Nw- ganmma s highly speci m»hgm/zﬁ\i«x;: and 15 medi-

ated via the type TN receptor. In the JAK-STAT signal-

ling pat hw.ly WWN-gamma induces phosphorylation and
activation of ,M\ul and Jak-2. "ngvmxm‘zﬁ was cloned
1982 (Gray et al., 1982, Devos ef al., 1982). Only a single
gene for [IFN-gamma which contains thrt;tc mtrons and codes
for polypeptides shorter than other type T IFNy has
detected in n‘mmrmﬂmn and avian spectes. The functional
upit of FN-gamma s a homodimer and its 3D structure
salick etal 1991 (Balick et al, 1991).
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Evolution of IFN
The type T HENS possibly evolved from a common pri-
mordic ancestral TEN-heta - by gene
duplication. It ha I that the sphit of TFN-
alpha/beta penes could have happened ju IWMM; the mam-
mals-birds/reptiles divergence about I 0 million years
ago (Miyata ¢r al., 1985, DeMaeyer ;xmﬂ m;r«,mwm;‘mg
nard, TOREY (Fig. 3y Since several mawmmals including man
contain multiple IFN-alpha gene loct, it appears that the
mm[tip sle Toct had been established before the mammalian
raciation (85 million years ago), whereas the ovigin of therr
sequences is new and goes back to o smgle ancestor about
40 muithon yvears ago (Miyata et al., 19851 As the next
evolutionary oldest type s considered TFN-delta, whaose
ancestral wqumwu diverged from [FN-alpha gene about
Fs0 mithion years ago, while TFN-omega and [FN-alpha
ol mithion years ago (Capon ef al.,
L uta,wc and Boulay, 1993} The HEN-tau genes
evolved from viras-inductble THN-omeg
30-65 million years, Their most recent
explain why their existence in mammals |
minants (Leaman and Roberts, R‘)F 21
type TN b encoded by oo mudtigene Family, but
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the reas
son for the evolutionary sclection of such gene families is
largely unknown,

Loastence of the avian TEN-gammaindicates that the emers
gence of the two principal o ypm ol TN predated the diver-
gence of birds and mammals that had oceured some 350 nul-
lion years ago (Dighy and Lowenthal, 1995), Nevertheless,
and 11
wy relationship remains

an evidence for a common ancestral gene for type |
TEMs still Tacks, and their evolution:

bach class M”

arnia shows no

unclear, [FN-y apparent homology in amino
acid sequence to type | IFNs. Although partial stroctural sim-
ilarity between human IFN-gamma and human [FN-alpha/
beta was already reported (DeGrado ef af., 1982), their se-
gquence abgrnment on the Ew is of predicted secondary stru

ture does not mdl(\m a significant homology. However, com-
parison of 31 structures of type 1 and 11 [FNs reveals some
similarity in fe I % ing topology of polype pT ides (Ealick er al,
1991} m}“r‘mcr}l the most sigmificant evidence on the possi-
ble evolutionary relationship between type T and type 1 TFNg
comes fron HEW structural homology between their receptors
(Bazan, 1990} and extstence of the shared cormponents used
in the signal transduction pathways of type [ and type 1TTFNs

(Vil¢ek and Ohverra, 1994),
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