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Multiple sclerosis (MS) is a chronic neurological disease of un-
known etiology, but a genetic basis for the disease is undisputed.
We have reported that CD24 is required for the pathogenicity of
autoreactive T cells in experimental autoimmune encephalomyeli-
tis, the mouse model of MS. Here we investigate the contribution
of CD24 to MS by studying single-nucleotide polymorphism in the
ORF among 242 MS patients and 207 population controls. This
single-nucleotide polymorphism results in replacement of alanine
(CD24a) with valine (CD24v) in the mature protein. We found that
the CD24v/v renders a >2-fold increase in the relative risk of MS in
the general population (P � 0.023). Among familial MS, the CD24v

allele is preferentially transmitted into affected individuals (P �
0.017). Furthermore, 50% of CD24v/v patients with expanded dis-
ability status scale 6.0 reached the milestone in 5 years, whereas
the CD24a/v (P � 0.00037) and CD24a/a (P � 0.0016) patients did so
in 16 and 13 years, respectively. Moreover, our data suggest that
the CD24v/v patients expressed higher levels of CD24 on peripheral
blood T cells than did the CD24a/a patients. Transfection with CD24a

and CD24v cDNA demonstrated that the CD24v allele can be
expressed at higher efficiency than the CD24a alleles. Thus, CD24
polymorphism is a genetic modifier for susceptibility and progres-
sion of MS in the central Ohio cohort that we studied, perhaps by
affecting the efficiency of CD24 expression on the cell surface.

single-nucleotide polymorphism � disease susceptibility � autoimmunity �
costimulatory molecules � T lymphocytes

Multiple sclerosis (MS) is a chronic disorder in the CNS that
affects �0.1% of Caucasians of northern European origin

(1). The incidence of MS is increased among family members of
affected individuals. The concordance rate of the identical twins
can be as high as 30% (1–3). The HLA loci is perhaps the most
important genetic element for MS susceptibility, because the
HLA-DR2 allele has been identified as the most important
susceptibility gene among Caucasians (4–10). Several additional
loci have also been proposed (8–12).

One of the whole-genome scans suggested a linkage disequi-
librium in distal 6q (8) whose identity has not been revealed. An
interesting candidate in the region is CD24 (13), which we
showed to be essential for the induction of experimental auto-
immune encephalomyelitis (EAE) in mice (13). CD24 is a
glycosylphosphatidylinositol (GPI)-anchored cell surface pro-
tein with expression in a variety of cell types that can participate
in the pathogenesis of MS, including activated T cells (14, 15),
B cells (16), macrophages (17), dendritic cells (18), and local
antigen-presenting cells in the CNS, such as vascular endothelial
cells, astrocytes, and microglia (our unpublished observation). It
is well established that in the mouse CD24 mediates a CD28-
independent costimulatory pathway that promotes activation of
CD4 and CD8 T cells (16–21). In addition, CD24 has been shown
to modulate the very late antigen 4–fibronectin�vascular cell
adhesion molecule 1 interaction (22), which is required for the
migration of T cells to the CNS and therefore the development
of EAE in the mouse (23). We have recently demonstrated that
CD24 is required for the development of EAE in the mouse (13).

Interestingly, CD24 controls a checkpoint of EAE pathogenesis
after the autoreactive T cells are produced (13).

Because MS patients have a high frequency of autoreactive T
cells, molecules that control events after T cell activation, such
as CD24, will have a unique advantage as therapeutic target over
those that are involved in early events. It is therefore of great
importance to determine whether CD24 is relevant for the
development of MS. Interestingly, the human CD24 gene has a
single-nucleotide polymorphism (SNP), resulting in a noncon-
servative replacement of an amino acid (from alanine in CD24a

to valine in CD24v) immediately preceding the putative cleavage
site for the GPI anchor (�-1 position) (24). The existence of such
a SNP provided an opportunity to address the relevance of the
CD24 gene in human MS susceptibility. Here we show that the
CD24v/v genotype is associated with increased risk and more
rapid progression of MS. Because the CD24v is more efficiently
expressed than CD24a, the CD24 SNP may influence MS
pathogenesis by affecting the expression of CD24. To our
knowledge, this is the first SNP to have a significant impact on
MS susceptibility.

Materials and Methods
Human Subjects. All sample collection and experimentation were
approved by the Institutional Review Board, and informed
consent from all participants was obtained before sample col-
lection. Patients with definite MS, as diagnosed by K.R. at the
Ohio State University Multiple Sclerosis Center according to the
McDonald criteria (25), were offered the opportunity to partic-
ipate. Consenting family members with or without MS provided
blood samples as well. When family members were in other sites,
samples were obtained by a local physician or nurse and trans-
ported or mailed to our center. Ascertainment of presence or
absence of MS amongst the relatives was by history only, and
relatives who provided blood samples were not subject to
neurological evaluation or MRI at our center. Of the 498
samples that yielded valid genotyping information, 242 were
from MS patients and 256 were from the non-MS relatives. Only
multiplex families were used for association analysis.

The clinical diagnosis of MS type and the expanded disability
status scale (EDSS) (26) were determined by two of the authors
(K.R. and N.R.). The time of first onset and the time when the
patients were first prescribed a walking aid (EDSS 6.0) was
determined retrospectively by analysis of case record.

Leftover blood samples from the American Red Cross (Co-
lumbus, OH) were used as a population control. A total of 207
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samples were selected on basis of availability only over a 1-year
period. It is therefore expected that the genetic distribution
resembles that of the central Ohio population from which most
of the patients and their family members were recruited.

PCR Amplification and Restriction Fragment Length Polymorphism
Analysis of the CD24 Gene. The reported SNP for CD24 is a
replacement of T at nucleotide 226 by C (T3C) in the coding
region of exon 2 (GenBank accession no. NM�013230), which
results in a substitution of Ala at amino acid 57 by Val near the
GPI anchorage site of the mature protein. The genomic DNA
was isolated from �5 � 106 human peripheral blood leukocytes
(PBL) by using the QIAamp DNA Blood Minikit (Qiagen,
Valencia, CA). DNA fragments bearing this SNP site were
amplified by PCR by using a forward primer (TTG TTG CCA
CTT GGC ATT TTT GAG GC) and a reverse primer (GGA
TTG GGT TTA GAA GAT GGG GAA A). The PCR condi-
tions were as follows: 94°C for 1 min, 50°C for 1 min, and 72°C
for 1 min, for 35 cycles. The predicted CD24 PCR fragment is
453 bp long. The T3C change yielded a BstXI restriction
enzyme site at nucleotide 215, which allowed us to differentiate
these two different CD24 alleles by restriction fragment length
polymorphism analysis. Briefly, an aliquot of CD24 PCR prod-
ucts was digested with BstXI for 16 h at 50°C. The digested
products were then separated in a 2.5% agarose gel. The
predicted digestion pattern is as follows: PCR products of C226
allele are cut into two small fragments (317 and 136 bp), whereas
those of theT226 are completely resistant. A combination of the
two types of the products at close to 50% levels indicates the
heterozygosity of the subject.

Molecular Cloning and Expression of CD24a and CD24v cDNA. The
CD24 cDNA was amplified from PBL or CD24v/v and CD24a/a

individuals by RT-PCR. The primers used were GGCCAAG-
CTTATGGGCAGAGCAATGGTG (forward, CD24F.H3)
and ATCCCTCGAGTTAAGAGTAGAGATGCAG (reverse,
CD24R.XhoI). The PCR products (256 bp) were digested with
HindIII�XhoI and then cloned into the pCDNA3 expression vector
at the HindIII�XhoI site, thus generating plasmid pCDNA3-
CD24A and pCDNA3-CD24V. The sequence of CD24 cDNA
inserts was confirmed by DNA sequencing. To test the expression
efficiency of the two CD24 alleles, we transfected varying concen-
trations of the plasmids into the Chinese hamster ovary (CHO) cells
using FuGENE 6 as described (27). Three days after transfection,
the cell surface expression of the CD24 was determined by flow
cytometry with saturating amounts of anti-CD24 antibodies.

Flow Cytometry. Expression of human and mouse CD24 was
determined by flow cytometry by using fluorochrome-labeled
anti-human CD24 (Pharmingen). PBL were isolated from fresh
blood samples and stained with saturating amounts of anti-CD24
antibodies in conjunction with anti-CD3 antibodies to mark the
T cells among the PBL.

Statistical Analysis
Case-Control Population Study. MS patients and normal controls
were examined for significant differences in their genotype
distributions in the CD24 SNP at the population level. Most of
the cases and the control subjects were from central Ohio,
reflecting, at least to some extent, a similarity in the disease and
control populations. Pearson’s �2 test (28) was used to perform
the homogeneity test between the two distributions of the
genotypes. In addition, we performed further tests to compare
the frequencies of CD24v/v genotype between the cases and
controls, again using the �2 tests, but with Yates’ correction.
Because the number of individuals falling into each of the three
genotypes in both the cases and controls is fairly large, the �2

tests should yield valid estimates of the P values.

Association Test for Transmission Disequilibrium of the v Allele.
Because results from population studies can be affected by
population admixture and stratification, we also carried out
transmission disequilibrium test (TDT) using family data. Fam-
ilies with at least two MS patients (multiplex families) were
ascertained for our genetic analysis to determine whether, in
families that exhibit evidence of familial aggregation, the v allele
in the CD24 SNP is transmitted preferentially to MS patients.

Two types of informative nuclear families were extracted from
the multiplex families and included in our analysis. The type I
families (trios) are those in which there is one MS patient and
both parental genotypes are available, with at least one being
heterozygous. The type II families (sibships) are those in which
both affected and unaffected siblings are available with at least
two different genotypes in the sibship. For a family that can be
either type I or type II, it is classified to be a type I family
following the recommendation of Spielman and Ewens (29).

A combined TDT (for type I families) and sibship TDT
(STDT) (for type II families) test, as suggested by Spielman and
Ewens (29), but with a Monte Carlo procedure for estimating the
P value, was used. Specifically, let XTDT denote the total number
of v alleles transmitted to the MS patients from heterozygous
parents in the type I families. Let XSTDT denote the total number
of v alleles among the affected siblings in the type II families.
Then Xobs � XTDT � XSTDT is the observed test statistic for all
informative families combined. Although one could estimate the
P value using normal asymptotic as suggested in Spielman and
Ewens (29), we opted for the Monte Carlo procedure described
here to avoid the need to rely on an asymptotic distribution with
a moderate sample size.

To estimate the P value of the test, 1,000,000 replicated data sets,
under the null hypothesis that the CD24 SNP is unlinked to an MS
locus, were generated as follows. For each type I family, we
randomly selected one of the two alleles in each parent to make
up the new genotype of the patient, whereas the parental genotypes
are unchanged. For each type II family, we followed the scheme
of Spielman and Ewens (29) by simply permuting the affection
status of the individuals in the sibship. For each simulated replicate,
a test statistic X was computed. The P value was taken to be the
proportion of the X values that were equal to or greater than the
observed statistic, Xobs, in the actual data. This Monte Carlo
estimate of the P value should be very close to the true P value given
the large number of replicates performed.

Comparison of Survival Curves. Patients with MS severity reaching
EDSS 6.0 or higher were classified into three groups according
to their CD24 genotypes. To assess whether MS progression is
different among patients with different genotypes, we first
estimated the survival curve, using the Kaplan–Meier method,
for each of the three groups, two of which had right censored
data. Then the estimated Kaplan–Meier survival curves were
compared by using the log-rank test (30). Here, survival was
taken to mean that a patient had not reached EDSS 6.0 yet, and
the time span was measured by the number of years lapsed since
the first symptom.

Results
CD24v/v Genotype and Increased MS Risk in a Population Study. We
obtained 207 unused blood samples from the American Red
Cross in Columbus and 242 samples of MS patients for the
distribution of CD24 genotypes. The demography of the
normal control population was not collected among the Amer-
ican Red Cross samples but was assumed to ref lect the general
demography of the central Ohio population. Moreover, the
distribution of the CD24 genotype among our control popu-
lation was similar to what was reported in a small population
analysis in Europe (24). Among the 242 MS samples, 233 were
Caucasian, 7 were African-American, 1 was Hispanic, and 1
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was Asian. The race distribution of the samples ref lected both
the demography of the central Ohio population and the higher
incidence of MS among the Caucasian, but not selective,
recruitment.

As shown in Fig. 1a, the CD24 genotype can be distinguished
by digesting the PCR products of CD24 with BstXI. The CD24a/a

products were completely resistant to the digestion, whereas the
CD24v/v products cleaved into two fragments of 317 and 136 bp.
Partial digestion of 50% or less indicated the CD24a/v genotype.
We therefore used this method to genotype the DNA isolated
from leukocytes of normal population control and MS patients.
The distributions of the genotypes among normal (CD24a/a, 109;
CD24a/v, 85; CD24v/v, 13) and MS (CD24a/a, 113; CD24a/v, 97;
CD24v/v, 32) were compared by the �2 test. It was revealed that
the distribution of CD24 genotypes among the MS patients
appeared to differ significantly from that of the normal controls
(P � 0.048). The difference was significant among the CD24v/v

genotype (6.3% in control vs. 13.2% in MS, P � 0.023). The
increased risk among the CD24v/v individuals of �2-fold suggests
that the CD24 gene may be a modifier for MS susceptibility.
Although some of the patients were related, they were treated as
independent samples in the tests.

Association of the CD24v Allele with MS in a Family Study. Eleven
trios (type I families) and 18 sibships (type II families) from the
multiplex families were extracted (see Fig. 2 for an example of
each of these two types of families). Three of the type I families
and one of the type II families are from the same extended
pedigree. However, the three type I families are only distantly
related, so they can be treated as independent for our purpose
and are included in our TDT analysis (yielding a total of 28
informative nuclear families). Among the 11 trios, there were 15
heterozygous parents with the genotype CD24a/v, of which 13
transmitted the v allele to their affected children. The contri-
bution to the overall test statistic was thus XTDT � 13, much
larger than the expected value of 7.5. Among the 17 sibships, the
total number of v alleles among the affected siblings was XTDT
� 20, still larger than the expected value of 18.57, although the
discrepancy between the observed and the expected was not as
striking as in the trios. Our Monte Carlo procedure with
1,000,000 simulated null data sets yielded a significant result for
the combined test statistic, Xobs � XTDT � XSTDT � 33 (P �
0.017). A pedigree TDT test that takes family dependency into
account (31) yielded similarly significant results.

Taken together, both the TDT test for the family data and the
�2 tests for the population data suggest that the CD24v allele is
a significant risk factor for the incidence of MS.

The CD24 Genotype Affects Progression of MS. The MS disease
severity is usually measured according to the EDSS score. MS
patients that have lost the ability to walk without aid would have
reached EDSS 6.0. For the majority of the patients, their EDSS
6.0 was based on follow-up at our center. A few of the cases were
based on interview. Because this is one of the most traumatic
events in the patient’s life, most MS patients can recall accurately
the time when their disease reached EDSS 6.0. We have chosen
all patients that have EDSS of 6.0 or higher, which resulted in 57,
40, and 15 patients with genotypes a�a, a�v, and v�v, respectively.
We then tested whether the CD24 genotype affected the time
span it took the patients to reach EDSS 6.0 from the day of the
first symptom of MS. As shown in Fig. 3, 50% of the CD24v/v

patients reached EDSS 6.0 in 5 years after the first symptom,
whereas those with CD24a/a and CD24a/v genotypes reached
EDSS 6.0 in 13 and 16 years, respectively.

Furthermore, comparison of the three estimated survival
curves in Fig. 3 reveals that the CD24 genotypes have a signif-
icant impact on the progression (P � 0.0008). Pairwise compar-
isons further show that CD24v/v patients progressed more rapidly
toward EDSS 6.0 than both CD24a/v patients (P � 0.00037) and
CD24a/a patients (P � 0.0016). There is no significant difference
between CD24a/a and CD24a/v patients (P � 0.30).

Fig. 1. Distribution of CD24 genotypes among MS patients and the normal
population control. (a) The reported SNP of the CD24 gene and its resulted
amino acid replacement. Note that the alanine (A) to valine (V) change occurs
immediately preceding the site (�) for the GPI cleavage. (b) Example of
genotyping by PCR followed by restriction enzyme digestion. The samples are
from normal donors. The genotypes of the individuals are marked in the lanes.
(c) Distribution of CD24 genotypes among normal population control (open
bars) and MS patients (filled bars). The data are based on analysis of 207
normal control and 242 MS patients. The distributions of the genotypes are as
follows: normal (CD24a/a, 109; CD24a/v, 85; CD24v/v, 13) and MS (CD24a/a, 113;
CD24a/v, 97; CD24v/v, 32). The P values are shown.

Fig. 2. Diagrams of type I (a) and type II (b) families used for the TDT analysis.
The numbers in the parentheses after the genotypes are the ages of the
donors when the samples were collected. For patients with genetic data, the
EDSS scores are also provided. The nuclear families used for analysis are
indicated by large gray ovals.
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CD24v Is More Efficiently Expressed on the Cell Surface. The CD24 is
a GPI anchored molecule and therefore needs to be cleaved of the
C-terminal sequence before GPI attachment (32, 33). This cleavage
requires specific sequence at and near the cleavage site (�), ��1
site, and ��2 site (32, 33). Moreover, systematic analysis of all GPI
anchored proteins with known cleavage sites suggests that the
amino acid at the �-1 and �-2 positions may have a quantitative
effect on the cleavage efficiency, and the optimal cleavage requires
that the side chains in the four positions have a combined volume
of 430A3 (34). As shown in Fig. 1a, CD24v and CD24a have a
nonconservative replacement of A by V at the �-1 site. Because all
4 aa in CD24a have the small side chains (A and G), replacement
of A with V at �-1 may increase the efficiency of cleavage. As a
result, the CD24v protein may be expressed at a higher level than
the CD24a proteins. To test this notion, we analyzed CD24 expres-
sion on the PBLs of age-, sex-, and disease-status-matched CD24a/a

and CD24v/v MS patients (Table 1, Exp. 1) by two-color flow
cytometry. The profiles of a representative sample in each group
were presented in Fig. 4a, whereas the mean fluorescence intensi-
ties of total PBL and CD3� T cells among the PBL were summa-
rized in Fig. 4b. As shown in Fig. 4a, CD24 is expressed on both T
cells and non-T cells, regardless of the genotypes of the MS patients.
However, the percentage of positive cells and intensity of expres-
sion were higher among the PBL of CD24v/v patients. Interestingly,
CD3� T cells from the CD24a/a patients expressed 6-fold less
cell-surface CD24 than did those from the CD24v/v patients. Al-
though the same trend was found for total PBL, this was not
statistically significant. In a separate experiment, we also compared
six CD24a/a and six CD24a/v patients for the CD24 expression.
Although the MS type was not well matched in this experiment, the
MS type did not appear to influence the CD24 expression (Table
1). As shown in Table 1 (Exp. 2) and Fig. 4c, although the CD24a/v

T cells expressed higher CD24 than the CD24a/a T cells, the increase
was �2-fold. The small increase may explain why the CD24a/v

genotype had no measurable effect on the risk and progression
of MS.

To directly address whether CD24 SNP caused variation in
CD24 expression, we cloned both CD24v and CD24a cDNA and
transfected the CHO cells with different concentrations of
plasmids. Three days after the transfection, the cell surface
expression of the CD24 gene was analyzed by flow cytometry. As
shown in Fig. 5a, across a wide range of doses, the CD24v cDNA
resulted in 30–40% more cell surface expression of CD24 when

compared with the CD24a cDNA. To avoid variation in trans-
fection, we also used the neomycin selection to remove untrans-
fected cells and compared the pooled drug resistant clones for
their CD24 expression. Again, CD24v cDNA transfectants ex-
pressed significantly higher cell surface CD24 (Fig. 5b).

Discussion
We have previously reported a critical role for CD24 in the
development of EAE (13), the mouse model for MS. To explore
the significance of this finding in human MS, we addressed the
potential contribution of the CD24 polymorphism in MS sus-
ceptibility. Our data reported here provided three lines of
evidence for a significant contribution of the CD24 polymor-
phism to the risk and progression of MS.

First, analysis of the distribution of the CD24 genotypes among
�200 MS patients and the general population of the central Ohio
region indicated that the frequency of the CD24v/v genotype in MS
patients is more than twice that of the general population. This
result suggests the CD24v/v homozygosity raises the relative risk of
MS by �2-fold. It would be of great interest to test whether this
correlation can be observed in other cohorts.

Second, using the combined TDT and STDT tests, we showed
that the CD24v allele is preferentially transmitted to the affected
individuals compared with unaffected individuals. These data
confirmed that the association at the population level most likely
reflects that either CD24 or a gene linked to CD24 contributes
to MS susceptibility in humans.

Third, in addition to an increased risk of MS, MS patients with
the CD24v/v genotype also have a more rapid progression, as
judged by the time lapse between the first MS symptom and the
time when a walking aid needs to be prescribed. We have chosen
EDSS 6.0 as the predetermined endpoint in experimental de-
signs because this is a readily identifiable milestone in MS

Fig. 3. CD24 genotypes and the timespan of MS patients from the year of
first MS symptoms to the year they reached EDSS 6.0. Note that 50% of
patients with the CD24v/v genotype reached EDSS 6.0 by 5 years as compared
to 13 years for the CD24a/a and 16 years for CD24a/v patients. The P values are
shown.

Table 1. Profiles of patients and CD24 expression among MS
patients with different genotypes

ID no. Sex Age, yr EDSS CD24 MS type

Mean fluorescence*

PBL T cells

Exp. 1
8a F 60 7.0 a�a SP 137 27
11z M 64 6.5 a�a SP 85 34
15z F 24 2.0 a�a RR 148 22
32a F 62 2.0 a�a RR 201 29
76z F 57 6.5 a�a SP 143 83
25a F 51 6.0 v�v RR 225 210
27a F 50 2.0 v�v RR 351 545
7y F 47 2.0 v�v RR 58 51
118z M 70 7.0 v�v SP 117 148
122z F 66 7.0 v�v SP 283 302

Exp. 2
42z F 56 6.0 a�a SP 71 35
43z F 43 2.0 a�a RR 264 65
45z F 54 2.0 a�a RR 56 20
46z M 61 7.5 a�a PP 69 30
48z M 64 6.0 a�a PP 180 66
12y F 59 6.5 a�a SP 49 37
44z F 54 2.0 a�v RR 204 92
47z F 33 2.0 a�v RR 110 60
11y F 67 2.0 a�v RR 158 52
21a F 51 5.0 a�v RR 125 30
22a M 61 7.5 a�v SP 185 92
23a F 59 2.5 a�v RR 88 72

RR, remitting relapsing; SP, secondary progressive; PP, primary progressive;
F, female; M, male.
*Samples from RR patients were collected during the remitting phase.
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progression. We found that, among the patients that have
reached EDSS 6.0, 50% of the CD24v/v patients reached that
milestone in 5 years, and CD24a/a and CD24a/v patients did so in
13 and 16 years, respectively. More rapid progression in the
CD24v/v patients suggests that more aggressive treatment may be
warranted in this group of patients.

An important issue is how the CD24 SNP affects the risk and
progression of MS. The CD24 is a GPI anchored molecule with
only 32 aa in the mature protein. The SNP in CD24 resulted in
a nonconservative replacement from alanine to valine at the site
immediately preceding the putative cleavage site for GPI anchor
(called the �-1). Although strict conservation at this site is not
necessary for the cleavage and anchor attachment, there appears
to be a general requirement for the total sites of the 4 aa at
positions ��1, ��2, �-1, and �-2 (34). Because the alanine and
valine have a substantial difference in size, it is plausible that
these two alleles may be expressed at slightly different efficiency.
Our comparison revealed that the CD24v allele is expressed at
30–40% higher levels than the CD24a allele.

Indeed, the T cells in the peripheral blood of the CD24a/v patients
expressed significantly higher levels of CD24 than those in the blood
of the CD24a/a patients. Although resting T cells expressed very
little CD24 in the mouse, its expression is rapidly induced after
activation (14, 23). Because our previous work established that the

CD24 gene must be functional in T cells for the T cells to be
pathogenic (13), the induction of CD24 in T cells may be an
important checkpoint for the pathogenesis of MS. For this reason,
more efficient expression of CD24v alleles on T cells may provide
a plausible explanation for the increased risk and progression of MS
in the CD24v/v patients. The more efficient expression of CD24,
however, is not necessarily limited to T cells, because the CD24v

cDNA is more efficiently expressed even in CHO cells. Thus, the
statistically insignificant difference among total PBL is most likely
secondary to the vast variation in the proportion of leukocyte
subsets with varying levels of CD24 (data not shown).

MS is a chronic neurological disease with strong familial
influence (1–3). The most dominant factor is the HLA loci (35).
Additional loci have also been suggested (8–11). Here we
showed that the CD24v/v genotype is significantly increased
among the MS patients and that this genotype associates with
more rapid progression of the disease. This SNP exerts a strong
influence in MS risk and progression. The impact of CD24 SNP,
together with the requirement for CD24 in the development of
EAE in the mouse, strongly suggests that CD24 is a valid target
for therapy of human MS.
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