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ized the myoglobin and hemoglobin of
Biomphalaria glabrata

Myoglobin- The myoglobin oB. glabratawas
The Myoglobin and the purified to homogeneity from the radula of the ani-

. . . mal. The protein has a characteristic spectrum of
HemOgIOb'“ Of B’O”’Phala"’a heme proteins in the Cyanomet state, it does not

g[abra[a’ an Evidence of show any evidence of polymerization in gel filtra-
tion and has a molecular weight of 16 kDa in SDS-

RESEARCH NOTE

Gene Dupllca’[lons PAGE. The circular dichroism analysis showed a
L. . high content of alfa-helices, characteristic of
Marcio HL Arndt, Danielle G “globin-folded” proteins. The sequence informa-
Nascimento, Luciana P Xavier, tion from gDNA and cDNA of this myoglobin was
Marcelo M Santoro™ extensively analyzed and interpreted under a evo-

lutionary and structural point of view as well as its
Laboratorio de Enzimologia e Fisico-Quimica de oxygen binding properties (S Dewilde et al. 1998
Proteinas, ICB, Departamento de Bioguimica e J Biol Chem273 13583-13592). This globin can
Imunologia, UFMG, Av. Antonio Carlos 6627, 30161- be classified as representative of the graugf
970 Belo Horizonte, MG, Brasil Vinogradov.
Hemoglobin -The hemoglobin oB. glabrata
is a glycoprotein of 1.75 MDa (AP Almeida &
AGA Neves 19748Biochim Biophys Acta 37140-
146) and was purified to homogeneity from the
hemolymph of the animal. The dissociation prod-
ucts of the hemoglobin were analyzed by a 5-15%
gradient SDS-PAGE and 3% agarose gel electro-
phoresis (SDS-AGE), giving a band of 360 kDa
and a band of 180 kDa after reduction with
ercaptoethanol. The hemoglobin was digested by
our different proteases (thrombin, trypsin, chymot-
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Among invertebrate animals, hemoglobins an
myoglobins (globins) occur in most but not all
phyla and display a great variability in their pri-
mary and quaternary structure more than in the
vertebrate counterparts (AF Riggs 19%h Zool ) g : :

rypsin and subtilisin) showing several equivalent

3L 535-545). The invertebrate globins were difragments with molecular weights multiples of its
vided in five distinct groups based on their Strucfninimum molecular weight - 17.7 kDa (EA

ture: (1) single chain with one heme-binding do-

main; (2) single chain with a truncated heme-binc1l-:i(~:’ue"edo etal. 19/3omp Biochem Physidhi

ing domain (with 100-120 residues instead of thdo1491) suggesting the presence of several heme
common ~ 150 residues domain); (3) chimerica mdmg doma'f‘s mlthe same polypeptide cha!n.
one heme-binding domain (with the globin domain Qe C|(rjcularhd|chtr0|§rp Sﬁeﬁtruhzn ﬁf IFhe protetzlnt
attached to unrelated proteins); (4) chimerical, twg 1O WEC & characteristc high affa-helices conten
heme-binding domains covalently linked and (SYVh'Ch. is compatible with the |“dea of herrle domains
chimerical, multi heme-binding domain globinscontalnlng the characteristic “globin fold”. We pro-

. . : that this hemoglobin is a pentamer of ~ 1.8
(SN Vinogradov 1993 omp Biochem Physiol pose .
106B 1-26). The widespread occurrence in eukary- Da composed of 360 kDa subunits, each formed

otes and prokaryotes suggests that the globins / two 180 kDa chains linked in pairs by disulfide
scended from a monomeric, single chain, single2/1dges, and each of these chains comprises ten
domain globin existed prior to the time of diver- em,a glndtlng dlogn;glzns of é.l8thaP(hMH!' IAndt
gence of eukaryotes and prokaryotes at 1,500-2,06‘0'\/I antoro omp Blochem Fhysiolie

million years ago (M Goodman et al. 19BBlolec  PeSS). The cooperativity and Bohr effect of this
Evol 27: 236-249) hemoglobin was observed in an approximation of

. natural conditions of pH and osmolality of the so-
In our laboratory we have partially CharaCterlution. The Ryand Hill coefficient obtained were
5.4 mmHg and 1.6, respectively. Nevertheless,
these data were demonstrated to be dependent on

Supported by CNPg, Pro-Reitoria de Pesquisa UFME1€ ionic strength and rupture of the disulfide

and FAPEMIG. bridges (MCS Nascimento et al. 19&bmp
*Corresponding author. Fax: +55-31-441.5963. E-maiBiochem Physiol3B: 251-256). The high affinity
santoro@mono.icb.ufmg.br (P5o = 5.4 mmHg) of this hemoglobin can be re-
Received 4 May 1998 lated to storage of oxygen that can be used during

Accepted 31 August 1998 the diving of the snail.
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Within the mollusks, this kind of structure onduplications from a myoglobin ancestor as an ad-
hemoglobin (group of Vinogradov) was reported aptation to increase the molecular weight of the
in other Planorbidae snails (Gastropottglisoma protein. This increase of molecular weight appeared
trivolvis (NB Terwilliger et al. 1976Biochim not only after the gene duplications but, addition-
Biophys Acta453 101-110),Planorbis corneus ally, after the appearance of cysteine residues (not
(EJ Wood & LJ Mosby 197Biochem 149 437-  present in myoglobin) with the formation of the
445), Planorbella duryi(TT Herskovits & MG disulfide bridges and after the aggregation of the
Hamilton 1990Comp Biochem Physiol 95821- subunits in an higher level assembly (Arndt &
326), Indoplanorbis exustugrO chiai et al. 1989 Santoro 1998&c. cit). This high molecular weight
Comp Biochem Physio®3B: 935-940),B. glob!n evolved probably to responq to the physi-
tenagophyla B. straminea B. ocidentalis B. ological need to control the'osmonc pressure of
amazonicaB. obstructaMHL Arndt et al. 1996 the hemolymph and to avoid its .Ioss afte_r filtration
XI International Conference on SupramoleculaPY the renal system of the snail. Many important
Organization and Functional Regulation of InverP0iNts are already known about this respiratory
tebrate Dioxygen Binding Proteins, Padova, Itéliagigmem' Nevertheless, there are several questions
p. A2) and in two families of clams (Bivalvia), "at remain u'na_nsw'ered.’)How many different
Astartidae and Carditidae (RC Terwilliger & NB CNains exist within this Hb? How similar are the
Terwilliger 1985aComp Biochem Physi@1B: domains within a chain? Are they a_1|| fgnctlonal?
255-261). This structure was also reported i‘n thHowlong ago occurred the first duplication event?

brine shrimpArtemiasp. (Crustacea) and one 0fl‘-alow similar are the domains compared to its own
. miasp. ) .~ .~ ° myoglobin and other invertebrate and vertebrate
the chains containing nine globin domains is th

only of this kind fully sequenced (AM Manning etSIObin-S? How are the domains organized in the
al. 1990Nature348 653-656). IrB. glabratathe subunit and these subunits are disposed on the qua-

f this kind of h | b_ternary level? As one can see, many important
presence of this kind of structure on hemoglobilyestions concerning the structure, function and

was interpreted as a strong evidence of several gel\&|ution of this protein remain to be elucidated.



