
tios greater than MORB have never been 
observed in arc terrains. 

Anderson (8) now argues that a "corre- 
lation between 3He and C suggests a recy- 
cling mechanism (IDP-rich sediments)," 
despite the facts that (i) He and CO, are 
both degassed from MORB and OIB lavas 
prior to and during eruption, so that con- 
centrations of these gases in the original 
magmas are not known, and that (ii) no  
data exist for comuarison of C and He 
concentrations in OIB magmas. He further 
areues (8) that there is no  mechanism for - . .  
material transport by mantle plumes. Be 
that as it may, Hiyagon's experiments (1) 
and the considerations detailed here show 
that there exists no  mechanism for signifi- 
cant transport of extraterrestrial He and Ne  
into the source regions of hotspot magmas 
by subduction of IDPs in downgoing slabs. 

Harmon Craig 
Scripps Institution of Oceanography, 
University of California, Sun Diego, 

La Jolla, C A  92093-0220, U S A  
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Response: I appreciate Harmon Craig's com- 
ment on my diffusion experiment (1) of 
solar He and Ne in IDPs in deeu sea sedi- 
ment as it gives me a chance to further 
examine the reliability of the experimental 
results. 

The samples used in my diffusion exper- 
iment were not pure magnetite, but con- 
tained silicate minerals, clay minerals, and 
so on, which might also have contributed to 
control of oxygen fugacity. Furthermore, it 
is not certain whether the ~ h a s e  chanee 

u 

could be accomplished within the relatively 
short heating duration of the ex~eriment .  u 

T o  answer this question, I conducted 
again the heating experiment under the 
same conditions as in the diffusion experi- 
ment and examined the run products as 
well as an the unheated sample with x-ray 
diffraction. I prepared three samples of a 
magnetic separate from Pacific Ocean sed- 
iment. The samples were wrapped with 
platinum foil, placed in a vacuum line, and 
heated in a molybdenum crucible at 500°C, 
800°C, and 950°C for 2 hours. Partial de- 
composition of magnetite into a metallic 
phase is presumed to take place at 500°C 
according to Craig's suggestion, and at 

800°C and 950°C the obtained diffusion 
data show linear correlations in the Arrhe- 
nius diagram. After cooling the furnace to 
room temperature, the samples were taken 
out from the crucible for analysis. 

In the x-ray diffraction analysis, magne- 
tite peaks were observed as major peaks 
together with many other peaks of silicate 
minerals. However, noticeable changes in 
the peaks were not observed among the 
samples; the intensities of the magnetite 
peaks were almost the same for all the heat- 
ed samples and an unheated sample; no 
peaks of FeO, Fe,O,, or Fe were observed. 
The results suggest that magnetite remained 
as a major constituent of the magnetic frac- 
tion during the heating experiment, and 
that the effect of the phase change, if it 
occurred, may have been minimal under the 
present experimental conditions. The mag- 
netite sample could have been self-buffered 
inside the platinum foil during the heating 
experiment, which could have prevented 
the magnetite from partial decomposition 
into iron within a few hours. 

From these observations. I conclude that 
the release of solar gases from IDPs in my 
previous experiment was mostly a result of 
diffusion, and that phase changes of mag- 
netite, if present, must have only a minor 
contribution to the gas release. A n  x-ray 
diffraction analysis, however, gives only 
qualitative information, and hence the pos- 
sibility of a small amount of phase changes, 
pointed out by Craig, may not be ruled out 
completely. In any case, the results of the 
x-ray analysis further support the reliability 
of the diffusion data and support my con- 
clusion that solar He and Ne would be lost 
from IDPs at shallow depths in the subduc- 
tion system. 

Hajime Hiyagon 
Department of Earth and Planetary Physics, 

University of Tokyo,  
Bunkyo-ku, Tokyo 113, Japan 
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Function of Maspin 

W e  have examined the primary structure 
of the tumor-suppressing serpin, maspin, re- 
cently discovered by Z. Zou et al. (1 ). Un- 
like most serpins, maspin is most likely not 
an inhibitor, but may be a ligand-binding 
serpin, possibly of thymosin P4. 

Serpins are a highly diverse group of 
proteins -most of which are inhibitors of 
serine proteases. Some have evolved new 
functions, such as cortisol-binding globulin; 
others have no  recognized function, such as 
ovalbumin. Although the amino acid se- 
quences of serpins are diverse, certain re- 
gions are virtually invariant. The reactive 
center loop, situated near the COOH-ter- 
minus, is one of the highly variable regions 
and is the domain which binds to the active 
site of the serine protease. The sequences 
flanking the enzyme-binding site are highly 
conserved, such as the hinge region on  the 
NH,-terminal side of the reactive center. 

This motif is important for the function of 
serpins as inhibitors, mutations within it 
interfere with inhibitory function (2), fre- 
quently resulting in the proteolysis of the 
serpin reactive center loop by proteases that 
would otherwise be inhibited. 

A survey of serpin hinge regions (Table 
1)  shows that the non-inhibitors have di- 
verged in sequence from the consensus at 
positions P14, and P12 to P8 [P-numbering 
according to Schechter and Berger ( 3 ) ] .  
The equivalent region of maspin has also 
diverged from the consensus. In particular, 
the P8 to PI2  residues share no  homology 
with any known inhibitory serpin, thus 
maspin is probably one of the serpins that 
have evolved new functions. 

What then might be the role of maspin? 
Both maspin (1) and thymosin Pq (4) have 
been shown to suppress cell motility and 
tumor metastasis, but not to  have any effect 

Table 1. A comparison of the hinge region sequence of maspin with that of other serpins, inhibitory and 
non-inhibitory. The hinge regions of 21 serpins that have been demonstrated to be inhibitors and 5 
ser~ins that, although well known, have not been shown to have any inhibitory activity were aligned by 
harid. The sequences were taken from C. J .  Marshall (6). Abbreviations for the amino acid residues are 
as follows: A, Ala; C, Cys; D, Asp; E, Glu; F, Phe; G, Gly; H ,  His; I ,  Ile; K, Lys; L, Leu; M ,  Met; N ,  Asn; P, 
Pro; Q, Gln; R, Arg; S,  Ser; T, Thr; V, Val; W, Trp; and Y, Tyr. 

Residue position PI7 PI6 PI5 PI4 PI3 PI2 PI1 PI0 P9 P8 
Consensus sequence E W K  G T E A A A A T  
Absolute conservation 100 55 100 77 61 94 72 55 55 77 

in inhibitors (%) 
Absolute conservation 60 60 80 20 80 20 40 20 0 20 

in noninhibitors (%) 
Maspin sequence E D G G D S  I E V P  
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on cell adhesion. Maspin, as noted by Zou et 
al., has a structure that is 43% identical to 
that of equine leukocyte elastase inhibitor 
(HLEI) which, as well as inhibiting elastase, 
also binds thymosin P4 (5). 

Dubin et al. (5) postulated that an inser- 
tion (DIEDE) between strand 3B and helix 
G was responsible for binding thymosin P4 
in HLEI; the negatively charged residues 
would interact with thymosin P4. Maspin 
has a similar sequence, DVEDE, inserted in 
an equivalent position. 

This suggests that maspin may be a li- 
gand-binding serpin that evolved from an 
HLEI-like serpin in a similar fashion to the 
evolution of cortisol-binding globulin and 
thyroxine-binding globulin from an  al-an-  
titrypsin-like serpin (6). 

Paul C. R. Hopkins 
James Whisstock 

Department of Haematology, 
University of Cambridge, 

Cambridge C B 2  2QH, United Kingdom 
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Response: W e  reported the discovery of a 
serpin called maspin, which is produced 
in mammary epithelial cells, but absent in 
invasive breast cancer and in lymph node 
and distant metastases ( I ) .  Maspin has 
tumor-suppressing properties; it inhibits 
tumor cell invasion through Matrigel and 
tumor formation by tumor transfectants 
that express maspin i n  nude mice. W e  
proposed that these properties could re- 
sult from protease inhibitor activity and 
cited structural similarities of maspin with 
the prototypic serpin, a,-antitrypsin. 

Mopkins and Whisstock suggest that 
maspin may not be a protease inhibitor 
because of particular amino acid substitu- 
tions in the hinge region of the molecule, a 
peptide stretch located 9 to 15 residues from 
the NH2-terminal of the PI-P'1 peptide 
bond. Although it had been proposed that 
insertion of the hinge region into the 
P-sheet A was essential for protease inhib- 
itor activity ( 2 ) ,  current reports ( 3 )  of the 
crystallographic structure of antichymotryp- 
sin suggest that this insertion may not be 

essential. Thus it is not established that a 
particular conformation involving the 
hinge region is a universal requirement for 
inhibitory serpins. To  determine the func- 
tions of maspin, solving the x-ray crystal 
structure of the protein is of key impor- 
tance, as is identifying the target protease, 
or lieands. or both that are associated with - ,  

maspin in the cell. 
Hopkins and Whisstock also propose 

that maspin may be a ligand-binding ser- 
pin and that its ligand may be thymosin 
P4. W e  are examining this interesting 
possibility. In the example they give of 
equine leukocyte elastase inhibitor, how- 
ever, binding of thymosin P4 does not  
block its protease inhibitor activity. Thus, 
the question of whether maspin has pro- 
tease inhibitor activity remains open. 

Ruth Sager 
~ana-'Farber Cancer Institute, 

44 Binney Street, 
Boston, M A  021 15, U S A  
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AAAS-Newcomb Cleveland Prize 
To Be Awarded for a Report, Research Article, or an Article Published in Science 

The AAAS-Wewcomb Cleveland Prize is awarded to the 
author of an outstanding paper published in Science. The value 
of the prize is $5000; the winner also receives a bronze medal. 
The current competition period began with the 3 June 1994 issue 
and ends with the issue of 26 May 1995. 

Reports, Research Articles, and Articles that include original 
research data, theories, or syntheses and are fundamental contri- 
butions to basic knowledge or technical achievements of far- 
reaching consequence are eligible for consideration for the 
prize. The paper must be a first-time publication of the author's 
own work. Reference to pertinent earlier work by the author may 
be included to give perspective. 

Throughout the competition period, readers are invited to 
nominate papers appearing in the Reports, Research Articles, or 
Articles sections. Nominations must be typed, and the following 
information provided: the title of the paper, issue in which it was 
published, author's name, and a brief statement of justification 
for nomination. Nominations should be submittedto the AAASZ 
Newcomb Cleveland Prize, AAAS, Room 924, 1333 H Street, 
NW, Washington, DC 20005, and must be received on or 
before 30 June 1995. Final selection will rest with a panel of dis- 
tinguished scientists appointed by the editor-in-chief of Science. 

The award will be presented at the 1996 AAAS annual 
meeting. In cases of multiple authorship, the prize' will be 
divided equally between or among the authors. 
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