
HLA-B7 by 50% (IC,,) was 34 nM, where- 
as the IC,, for the SMCX peptide was 140 
nivl (Fig. 3B). Thus, the significant differ- 
ence in the ab~lity of the SMCY and SMCX 
peptides to sensitize targets for T cell rec- 
ognition is almost entirely due to the fine 
specificity of the T cell receptor, rather 
than the differences in M H C  binding affin- 
ities. The SMCX peptide was also present 
in naturally processed peptide extracts of 
HLA-B7, although its abundance was only 
25% of the SMCY peptide abundance (1 7)* 
Therefore the peptide epitope representing 
the HLA-B7-restricted H-Y antigen is de- 
rived from the protein encoded by SMCY. 

The location of the SMCY gene and the 
control of its expression fit well with those 
expected of the H-Y antigen based on pre- 
vious work. Express~on of SMCY has been 
detected In all male tissues tested, as has 
H-Y (4,  7, 19). Deletion mapplng in hu- 
mans has placed the HY locus in a portion of 
interval 6 on the long arm of the human Y 
chromosome (22), and SMCY maps to this 
same interval (20). Our work also establish- 
es that the H-Y structural gene is encoded 
on the Y chromosome, rather than being an 
autosomal gene controlled by Y. The SMCY 
and SMCX proteins are 85% identical, and 
the SMCX gene is expressed frorn both the 
active and the inactive X chro~nosomes in 
both mice and humans ( 1  9, 23). Therefore, 
self-tolerance to SMCX will limit the nurn- 
ber of SMCY peptides that could give rise to 
H-Y epitopes in association with different 
MHC molecules. O n  the other hand, SMCY 
contains almost 1500 residues, and the over 
200 amino acid sequence differences be- 
tween it and SMCX are scattered relatively 
uniformly throughout its length. Thus, a 
large number of distinct SMCY-specific pep- 
tides could be generated as H-Y epitopes. 
Whether the H-Y epitope peptides present- 
ed by other MHC molecules are also from 
SMCY is unknown, because genetic map- 
ping of the mouse Y chromosome has sug- 
gested between two and five distinct loci 
encoding H-Y antigens (24). However, a 
murine H-Y epitope restricted by H-2Kk has 
also been shown to be derived from the 
murine Smcy protein (25). The demonstra- 
tion that two H-Y epitopes frorn either 
mouse or human are derived from the same 
protein makes SMCY the prime target in 
searching other H-Y epitopes. 

The identification of the protein that 
gives rise to an H-Y antigen culminates 40 
years of uncertainty regarding its origin and 
many attempts to identify it. The  77% 
DNA sequence identity between SMCY 
and SMCX provides a likely explanation for 
past failures to identify H-Y-encoding 
genes by subtractive hybridization. Both 
proteins share significant sequence homol- 
ogy to retinoblastoma binding protein 2, 
which has been suggested to be a transcrip- 
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tion factor (26). If SMCY functions as such, 
its presumed intracellular location would be 
inconsistent with detect~on by male-specif- 
ic antibodies that have been shown to rec- 
ognlze cell surface structures (27). Al- 
though the function of SMCY, as well as 
the homologous SMCX, remains unclear, 
this and other H-Y specific peptides are 
candidates for immunomodulatory ap- 
proaches in bone marrow transplantation, 
genetic probes to be used for prenatal diag- 
nosis in sex-linked congen~tal abnormali- 
ties, and investigating minimal residual dis- 
ease and chimerism. 
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Neutrophilia in Mice That Lack the 
Murine IL-8 Receptor Homolog 

G, Cacalano e t  al. describe neutrophil and 
B cell expansion in mice lacking the murine 
interleukin-8 receptor homolog (mIL-8Rh) 
( 1  ). Neutrophils frorn these mice did not 
inlgrate toward ligands of the mIL-8Rh, and 
many fewer neutroph~ls arr~ved at sites of 
inflammation. These results could be ex- 
pected, but the profound increase in the 
neutrophil and B cell populations was un- 
expected. Cacalano et al. offer several pos- 
sible explanations for this result, but strong 
evidence to support any one is lacking. 

We would like to offer an alternative 
explanation, namely, that the neutrophil 
and B cell expansion are compensatory 
changes for poor resistance to normal flora 
and pathogen exposure. We base this argu- 
ment on functional, histological, and clinical 
similarities between these mice and patients 
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with leukocyte adhesion deficiency (LAD). 
Humans, dogs, and cattle can have LAD, 
and all afflicted individuals suffer a defect in 
the CD18 gene and lack expression of p2- 
integrin adhesion molecules on their neutro- 
phils (2). Consequently, neutrophils are un- 
able to adhere to and cross the endothelium, 
so they cannot reach sites of infection. Indi- 
viduals with LAD may appear generally nor- 
mal, especially when bacterial exposure is 
minimized, but they often suffer chronic, 
subclinical infections. Classical signs of LAD 
include gingival infection with abnormal 
dentition, and among cattle, growth retarda- 
tion (3, 4).  Increased size of lymphoid organs 
and profound persistent neutrophilia with 
extensive granulopoietic activity outside of 
the bone marrow are hallmarks of this dis- 
ease (5). Similarly, persistent neutrophilia 



Fig. 1. Peripheral blood neutrophls 
from IL8Rh(+/+) and (-/-) mice 
derived under SPF and GF condl- - 

E 75 tions. Blood was collected by retro- 
6 z orbltal venous puncture and was 
x analyzed n a Serono-Baker Dlag- 

g 50 
nostics System 9000 Dlff Model He- 

n matology Analyzer. Blood smears 
2 .- were staned wlth hematoxylin and 
% 25 eosn for dfferential cell counts per- 

formed microscop~cally. The total 
number of neutroph~ls was deter- 

0 mined by multiplying the percentage 
SPF of neutrophils by total whlte cell 

counts. Bars represent individual 
mice. 

and periodontal disease are also observed with 
LAD type I1 where P2-integrin expression is 
normal, but neutrophils have altered L-selec- 
tin expression and reduced efficiency to egress 
into tissues (6). Our experience with LAD 
cattle suggests that cytokine and chemoattrac- 
tant production by tissues encountering nor- 
mal flora or pathogens is not effectively down- 
regulated, as the eliciting agents are not re- 
moved bv normal inflammatorv Drocesses. , L 

Not down-regulating inflammatory cytokine 
production (for example, granulocyte-macro- 
phage colony-stimulatory factor) in infected 
tissues could be expected to result in the 
observed histopathological changes in the 
host, such as a progressive neutrophilia. In 
support of this hypothesis, the neutrophilia is 
much lower in LAD animals raised under 
germ-free conditions (3) than they are in 
animals raised conventionally. 

The work of Cacalano et al, shows that 
mice lacking the mIL-RRh, like LAD pa- 
tients, suffer a tnarked impairtnent in neu- 
trophil recruittnent, and the hematological 
and histological changes in these mice are 
nearly identical to those associated with 
LAD. Furthermore, sotne of these  nice suf- 
fer growth retardation and abnormal denti- 
tion 17). ~, 

Together, these data suggest that a se- 
vere impairtnent to neutrophil recruitment, 
whether through absence of adhesion tnol- 
ecules or chemoattractant receptors, reduc- 
es host defense to norinal bacterial exposure 
and leads to cotnpensatory changes in the 
imtnune system. This conclusion leads to 

the tnore significant itnplication that li- 
gands of the mIL-8Rh must be essential for 
the surveillance function of neutrophils, at 
least in mice. Apparently, none of the other 
neutrophil chemoattractants-for example, 
leukotriene B4, complement fragments, or 
bacterial products-enable adequate neu- 
trophil recruittnent for nortnal host defense 
in the absence of the mIL-8Rh. 
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Response: Shuster et al. point out some sim- 
ilarities in the phenotype of leukocyte ad- 
hesion deficient (LAD) animals and the 
IL-8 receptor-deleted mice [IL-8Rh(-I-)] 
that we have generated. There are sotne 
differences in the taro anirnal models. In the 
LAD anitnals, adhesion and extravisation 
are blocked, whereas in the IL-8Rh(-/-) 
mice, only the chemokine-stitnulated tni- 
gration is affected. The IL-8Rh(-I-) mice 
do not show the extretne susceptibility to 
infections that occurs in LAD animals. In 
both cases, the net result is a dramatic 
increase in neutrophil production. Thus, 
one can hypothesize that blocking neutro- 
phil function causes a st itnulation of gran- 
ulopoiesis in an apparent attetnpt to re- 
plenish the "lost neutrophil activity." In 
the discussion portion of our report, we 
raised the possibility of compensatory 
mechanisms being responsible for the ele- 
vated neutrophils and plastnacytosis. In 
order to test directly whether an impaired 
pathogenic response is involved in the 
increased neutrophil production, we cotn- 
pared IL-8Rh(-/-) mice bred in our con- 
ventional specific pathogen-free (SPF) 
environment to those rederived in a germ- 
free (GF) condition. Our initial results 
indicate that in GF conditions, the blood 
level neutrophils are not elevated (Fig. 1). 
This result shows that environmental 
pathogens are required for the neutrophil- 
ia observed in the IL-8Rh(-I-) mice. 
This may indicate that the inability to 
properly survey tissues and eliminate ex- 
ternal pathogens results in the release of 
cytokines that,  in turn, stimulate neutro- 
phil production. 
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