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Thee role of a stroma l cell-derive d facto r 1 gene variant s in the clinica l 
cours ee of HIV-1 infectio n 

Background ::  A G-to-A transition in the 3' untranslated region <UTR) of stromal cell-derived factor 
(SDF)-11 gene <SDF1-3'A) has recently been described, which in the homozygous state was 
associatedd with delayed disease progression 
Objective ::  To analyse the effect of the SDF-1 polymorphism on AIDS-free survival and survival 
afterr AIDS diagnosis, also in relation to viral phenotype 
Design ::  Retrospective longitudinal study among 344 homosexual HIV-1 infected men 
Results ::  A more rapid progression to AIDS (Centers for Disease Control and Prevention 1993 
definition)) was observed in SDF1-3'A/3'A subjects than in wild-type (SDF1-wt/wt) subjects (relative 
hazard,, 1.75; P = 0.07). Using death as an endpoint, accelerated progression was no longer 
observedd (relative hazard, 0.93; P = 0.84), suggesting a late protective effect of the SDF1-3'A/3'A 
genotype.. Indeed, survival after AIDS diagnosis was significantly delayed in SDF1-3'A/3'A subjects 
(relativee hazard, 0.40; P = 0.02). No effect of the SDF1-3'A/wt genotype on disease progression 
wass observed. Interestingly, a higher frequency of Kaposi's sarcoma was observed as the AIDS-
definingg event among SDF1-3'A/3'A (40.0%) and SDF1-3'A/wt (30.6%) subjects than in SDF1-wt/wt 
subjectss (17.0%). At the end of the study the total frequency of syncytium-inducing (SI) HIV-1 
variantss was lower in SDF1-3'A/3'A subjects (22.2%) than in SDF1-3'A/wt (32.5%) and SDF1-wt/wt 
subjectss (40.5%), although not significantly. SDF-1 genotype did not influence the rate of evolution 
too SI HIV-1. Progression to AIDS after the emergence of SI HIV-1 was accelerated in SDF1-3'A/3'A 
subjectss compared with the SDF1-wt/wt genotypic group (relative hazard, 4.04; P = 0.06). 
Conclusions ::  In our study group, homozygosity for a G-to-A transition in the 3' UTR of SDF-1 is 
associatedd with an accelerated progression to AIDS but a subsequent prolonged survival after 
AIDSS diagnosis. 

G-protein-coupledd seven-transmembrane re-
ceptorss have been identified "as-coreceptors for 
HIV-1.. Syncytium-inducing (SI) T cell line-
adaptedd HIV-1 variants utilize CXC-receptor 
(CXCR)-4,, macrophagetropic non-SI (NSI) 
HIV-11 variants use CC-chemokine receptor 
(CCR)-5,, and primary SI HIV-1 variants can 
usee both receptors to enter human cells [1-6]. 
Otherr chemokine receptors including CCR-2b 
andd CCR-3 can function as coreceptors for a 
minorityy of viruses [4,5,7]. A 32 basepair 
deletionn (A32) in the CCR-5 gene has been 
associatedd with a reduced transmission risk and 
aa delayed disease progression [8-14]. In 
addition,, a Val to He switch in the first trans-
membranee domain of CCR-2b (CCR-2b 641) 
hass also been associated with a delayed disease 
progressionn [15]. 
Thee natural ligands for CCR-5, the pi-chemo-
kiness RANTES, macrophage inflammatory 
proteinn (MlP)-la, and MIP-lp\ can inhibit 

replicationn of NSI HIV-1 variants [16]. Stromal 
TelI-derivëcTfacfor(SDF)-1,, the natural ligancT 
forr CXCR-4 [17,18], can interfere with 
infectionn of SI HIV-1 [17-19]. Recently, a 
polymorphismm in an evolutionary conserved 
segmentt of the 3' untranslated region (UTR) of 
thee SDF-1 structural gene transcript 
(SDF1-3'A)) was described. Persons homo-
zygouss for this mutation had a significantly 
delayedd progression to AIDS and were even 
moree strongly protected from death [20]. It was 
hypothesizedd that the SDF1-3'A mutation 
couldd result in increased SDF-1 production, 
resultingg late in infection in strong competition 
withh SI HIV-1 variants at the CXCR-4 receptor 
level. . 
Here,, we analysed the effect of the SDF1-3'A 
polymorphismm in 344 participants of the 
Amsterdamm cohort on AIDS-free survival and 
survivall  after AIDS diagnosis, also in relation 
too the presence or absence of SI HIV-1 



322 SDF-1 polymorphism and AIDS pathogenesis 

variants.. In addition, we studied the prevalence 
andd rate of evolution to SI HIV-1 variants. 

Subject ss and Method s 

StudyStudy population 
Thee study population was the same as described 
previouslyy [14]. Briefly, between October 1984 and 
Marchh 1986, 961 asymptomatic homosexual men 
weree enrolled in a protective study on the prevalence 
andd incidence of HIV-1 infection and the risk factors 
forr AIDS. In the first serum sample taken, 728 men 
testedd negative for HIV-1 antibodies; 131 of these 
menn underwent seroconversion during the study. 
Thee remaining 238 men were positive for HIV 
antibodiess at entry between October 1984 and April 
1985;; five of these men refused to participate 
further,, leaving 233 seroprevalent study cases. All 
participantss were Caucasian. Epidemiological 
studiess on the incidence of HIV-1 infection have 
shownn that infection in these seroprevalent men 
mustt have occurred on average 1.5 years before 
entryy in the Amsterdam Cohort Studies. Therefore, 
thee time of seroconversion for seroprevalent men 
waswas set at 1.5 years before study entry. The 131 
personss with a documented seroconversion and 233 
seroprevalentt individuals were studied as one study 
groupp (n=364). 

Byy 1 January 1996 (the censor date), 189 men had 
developedd AIDS (median follow-up, 5.9 years; 
range,, 0.6-12.3 years). From one of these subjects no 
DNAA was available for SDF-1 genotyping. 94 men 
hadd not developed AIDS (median follow-up, 10.1 
years;; range, 0.3-13.7 years), and 81 men were lost 
too follow-up (median follow-up, 2.0 years; range, 
0.6-12.55 years). 

SDF-1SDF-1 genotyping 
DNAA was available for SDF-1 genotyping for 344 
(94%)) out of 364 men. Genomic DNA was isolated 
fromm cryopreserved peripheral blood mononuclear 
cellss (PBMC, Qiagen blood kit, Qiagen, Hilden, 
Germany),, and 100 ng of DNA was analysed by 
PCRR with primers SDF 3' UTR-F (sense, 5'- CAGT-
CAACCTGGGCAAAGCC-3')) and SDF 3' UTR-R2 
(antisense,, 5'- CCTGAGAGTCCTTTTGCGGG-3'). 
Thee G to A transition in SDF 1-3'A alleles eliminates 
aa Mspl site allowing the use of a PCR restriction 
fragmentt length polymorphism assay for rapid 
detectionn of SDF-1 genotypes [20]. Samples were 
amplifiedd with 1 U Taq polymerase (Promega, 
Madison,, Wisconsin, USA) in the buffer provided 
withh a final MgCl2 concentration of 2 mmol/1. 
Conditionss of PCR comprised 5 min denaturation at 
94°C,, 35 cycles of 1 min at 94°C, 1 min at 50°C, 

andd 1 min at 72°C, an 5 min elongation at 72°C in a 
Biometraa Uno II thermocycler (Biometra, 
Goettingen,, Germany). PCR products were 
subjectedd to restriction analysis with Mspl for 2 h at 
37°CC (Gibco BRL, Gaithersburg, Maryland, USA) 
andd analysed on a 1.5% agarose gel, yielding a 101-
andd a 193 basepair product in the case of a SDF-1 
wildtypee allele (SDFl-wt) and a 194 basepair 
productt in the case of a SDF1-3'A allele. 

ImmunologicalImmunological and virological assays 
Enumerationn of CD4+ T cells was performed every 
threee months using flow cytometry. Cocultivation of 
HIV-1-positivee PBMC with MT-2 cells was 
performedd to detect SI HIV-1 variants [21]. Time of 
SII  conversion was the calculated midpoint between 
thee last Sl-negative and first Sl-positive sample. 

StatisticalStatistical analysis 
Kaplann Meier and Cox proportional hazard analyses 
weree performed to study the effect of SDF-1 
genotypee on disease progression in HIV-1-infected 
individuals.. The following were considered 
endpointss for analysis: (i) AIDS according to the 
19877 Centers for Disease Control and Prevention 
(CDC)) definition [22], (ii) AIDS according to the 
19933 CDC definition, thus including CD4+ T cell 
countss below 200x106/l as an AIDS-defining event 
[23],, and (iii ) death. Kaplan Meier analyses were 
alsoo used to estimate the cumulative incidence of 
conversionn to SI HIV-1 in relation to SDF-1 
genotype.. The duration of AIDS-free survival in 
relationn to SDF-1 genotype for the period during 
whichh only NSI HIV-1 variants were present 
(conversionn to SI HIV-1 was used as a censor 
criterion),, or for the period after the emergence of SI 
variants,, were analysed separately. Significance in 
survivall  analyses was determined by the log-rank 
andd log-likelihood tests. 
Thee Mann-Whitney U test was used to compare 
CD44 T cell decline and CD4 T cell count. Fisher's 
exactt test was used to compare the frequency of SI 
HIV-11 and the frequency of Kaposi's sarcoma 
amongg the SDF-1 genotypic groups. All were 
performedd using SPSS (release 7.5, SPSS Inc. 
Chicago,, Illinois, USA). 

Result s s 

SDF-1SDF-1 genotype distribution 
Thee SDF1-3'A polymorphism was studied in 
3444 subjects enrolled in the Amsterdam Cohort 
Studies.. In this study group, 12 (3.5%) subjects 
weree homozygous (SDF 1-3'A/3'A) and 95 
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Tablee 1. Survival analysis for relative progression to different AIDS outcomes and conversion to syncytium-
inducingg (SI) HIV-1 variants by stromal cell-derived factor (SDF-1) genotype using the Cox proportional hazard 
analysis. . 

Endpoint t 
AIDS S 

CDCC 1993 
CDCC 1987 

Death h 
Deathh after AIDS 

CDCC 1993 
CDCC 1987 

SII conversion 
AIDS S 

Onlyy NSI present 
Afterr SI conversion 

n n 

344 4 
344 4 
344 4 

225b b 

173b b 

279 9 

267 7 
103c c 

Events s 

232 2 
188 8 
166 6 

164 4 
164 4 

106 6 

79 9 
74 4 

SDF1-3'A/wt t 
versuss SDF1 -wt/wt 

RHH (95% CI) 

0.84(0.63-1.14) ) 
0.84(0.61-1.17) ) 
0.89(0.63-1.26) ) 

0.88(0.62-1.25) ) 
0.99(0.69-1.40) ) 

0.73(0.47-1.14) ) 

1.08(0.67-1.76) ) 
1.00(0.58-1.73) ) 

P a a 

0.26 6 
0.30 0 
0.53 3 

0.47 7 
0.94 4 

0.17 7 

0.75 5 
1.00 0 

SDF1-3'A/3'A A 
versuss SDF1 -wt/wt 

RHRH (95% CI) P a 

1.75(0.95-3.22)) 0.07 
1.30(0.68-2.48)) 0.42 
0.93(0.45-1.90)) 0.84 

0.40(0.19-0.84)) 0.02 
0.49(0.23-1.07)) 0.07 

0.46(0.11-1.86)) 0.28 

2.52(1.08-5.89)) 0.03 
4.04(0.95-17.17)) 0.06 

aa Log likelihood P value." Lost to follow-up after AIDS diagnosis explains the discrepancy between the number of subjects in this 
analysiss and the number of events in the analysis using AIDS as an endpoint. c Three subjects developed SI HIV-1 after AIDS 
diagnosiss and were excluded from this analysis, wt/wt, wild-type; 3'A/wt, 3'A heterozygote; 3'A/3'A, 3'A homozygote; CDC, Centers 
forr Disease Control and Prevention definition [22,23]. 

(27.6%)) subjects were heterozygous for the 
SDFl-3'AA mutation (SDF1-3'A/wt). The 
remainingg 237 (68.9%) subjects had a SDF-1 
wildd type (SDF1-wt/wt) genotype, resulting in 
ann allelic frequency of 0.173. Genotype 
distributionn was comparable for the 
seroincidentt and seroprevalent cases. 

SDF-1SDF-1 genotype and clinical course of HIV-1 
infectioninfection .... — 
Kaplann Meier and Cox proportional hazard 
analysess were used to examine the role of the 
SDF-11 polymorphism in the clinical course of 
HIV-11 infection, using AIDS [22,23] or death 
ass an endpoint. In contrast to the reported 
protectivee effect associated with the SDF1-
3'A/3'AA genotype, progression to AIDS was 
acceleratedd in SDF1-3'A/3'A subjects 
comparedd with SDF1-wt/wt subjects in our 
studyy group: relative hazard (RH) was 1.75 
(P=0.07)) for AIDS according to the 1993 CDC 
definitionn (figure la; table 1) and 1.30 for 
AIDSS according to the 1987 CDC definition 
(figuree lb; table 1). Comparable results were 
obtainedd when seroprevalent and seroincident 
casess were analysed separately (data not 
shown). . 
Inn agreement with a more rapid progression to 
AIDS,, the group of SDF1-3'A/3'A carriers had 
aa more rapid, although not significantly, CD4+ 

TT cell decline (median decline of 80x10 /l per 
yearr versus 57 and 69x106/l per year for SDF1-
3'A/wtt and SDF1-wt/wt genotypic groups, 
respectively)) and a somewhat higher mean 
CD4++ T-cell count at AIDS diagnosis 
(accordingg to the 1987 definition; 240, 125, 
andd 191xl06/l for the SDF1-3'A/3'A, 
SDF11 -3'A/wt and SDF1-wt/wt carriers, 
respectively). . 
Kaposî ^ sarcoma is- an AIDS-defining event 
thatt can occur at relatively high CD4+ T-cell 
counts.. Interestingly, we observed a higher 
frequencyy of Kaposi's sarcoma as the AIDS-
definingg event among SDF1-3'A/3'A (40.0%, 
n=10;; P=0.09) and SDFl-3'A/wt subjects 
(30.6%,, n=49; />=0.06) than in SDF1-wt/wt 
subjectss (17.0%, n= 129). 
Wee no longer observed an accelerated 
progressionn associated with the SDF1-3'A/3'A 
genotypee when death was used as an endpoint 
inn our analysis (RH=0.93, P=0.84; figure lc; 
tablee 1), indicating that a late-stage protective 
effectt associated with the SDF1-3'A/3'A 
genotypee may compensate for the more rapid 
progressionn in the earlier phase of infection. To 
analysee this possibility, we examined the role 
off  SDF-1 genotype on survival after AIDS 
diagnosis.. Subjects carrying the SDF1-3'A/3'A 
genotypee showed a significantly prolonged 
survivall  after AIDS diagnosis: from AIDS 
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Figur ee 1 Survival analyses for progression to AIDS and death. Kaplan Meier plots are shown for time in years after 
seroconversionn to A) AIDS according to the Centers for Disease Control and Prevention (CDC) 1993 definition [23], 
B)) AIDS according to the CDC 1987 definition [22], and C) death. Kaplan Meier plots are shown for time in years to 
deathh after AIDS diagnosis according to D) the 1993 CDC definition, and E) the 1987 CDC definition. Number of 
patientss and P values based on the log-rank test for survival of SDF1-3'A/wt (3A/+) and SDF1-3'A/3'A (3A/3A) 
subjectss compared with SDF1-wt/wt subjects are shown. Solid lines indicate SDF1-wt/wt subjects, dotted lines 
indicatee SDF1 -3'A/wt, and dash-point lines indicate SDF1 -3'A/3'A subjects. 

accordingg to 1993 CDC definition to death, RH 
wass 0.40 (P=0.02; figure Id; table 1], and from 
AIDSS according to 1987 CDC definition, RH 
wass 0.49 (P=0.07; figure le; table 1). No effect 
onn survival after AIDS diagnosis was observed 
forr the SDF1-3'A/wt genotype (figure Id, e, 
tablee 1). 

SDF-1SDF-1 genotype and HIV-J biological 
phenotype phenotype 
Att the end of the study, the total frequency of 
SII  HIV-1 was lower in the SDF1-3'A/3'A 
carrierss (22.2%, n=9) than in SDF1 -3'A/wt 
carrierss (32.5%, n=80) or SDFl-3'A/wt 
carrierss (40.5%, n =190), although this was not 
significant.. Kaplan Meier analysis with the 
emergencee of SI HIV-1 as an endpoint criterion 
didd not reveal a significant difference in the 
ratee of evolution to SI HIV-1 in relation to 
SDF-11 genotype (SDF1-3'A/3'A: RH, 0.46, 

P=0.28;; SDFl-3'A/wt: RH, 0.73; P=0.17; 
figurefigure 2a; table 1) 
AIDSS free survival (AIDS according to 1987 
CDCC definition) in the presence of only NSI 
HIV-11 variants, using SI conversion as a censor 
criterion,, was significantly reduced for SUFI-
S'A/3'AA carriers compared with the SDF1-
wt/wtt genotypic group (RH, 2.52; P=0.03; 
figurefigure 2b; table 1). The same phenomenon was 
observedd when the period after SI conversion 
wass analysed, with a more rapid disease 
progressionn for SDF1-3'A/3'A carriers (RH, 
4.04;; P=0.06; figure 2c; table 1). AIDS free 
survivall  in SDF1-3'A/wt and SDFl-wt/wt 
carrierss was indistinguishable, irrespective of 
thee phenotype of the HIV-1 variants present 
(figuree 2b, c). Survival after AIDS diagnosis 
wass prolonged for SDF1-3'A/3'A carriers 
(figuree Id, e), and not restricted to the 
biologicall  phenotype of the HIV-1 variants 
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Figur ee 2 Survival analysis for progression to syncytium inducing (SI) HIV-1 and AIDS (Centers for Disease Control 
andd Prevention 1987 definition) in the presence of non-SI (NSI) or SI HIV-1 variants. Kaplan Meier plots are shown 
forr time in years to A) the emergence of SI HIV-1 variants, B) AIDS diagnosis in the presence of only NSI HIV-1 
variantss (conversion to SI HIV-1 as a censor criterion), and C) AIDS diagnosis after the emergence of SI HIV-1 
variants.. Number of patients and P values based on the log-rank test for survival of SDF1-3'A/wt (3A/+) and 
SDF1-3'A/3'AA (3A/3A) subjects compared with SDF1-wt/wt subjects are shown. Solid lines indicate SDF1-wt/wt 
subjects,, dotted lines indicate SDF1-3'A/wt, and dash-point lines indicate SDF1-3'A/3'A subjects. 

presentt (data not shown). However, a more 
detailedd analysis in a larger study group may be 
requiredd to obtain conclusive evidence on the 
rolee of SDF1-3'A polymorphism in relation to 
SII  phenotype in the course of HIV-1 infection. 

Discussion n 

Homozygosityy for the G to A transition in the 
3'' UTR of the SDF-1- ^gene Avas-previously 
shownn to be associated with delayed 
progressionn in HIV-1 infection [20]. In contrast 
too this observation, our results seem to show a 
moree rapid progression to AIDS at a higher 
CD4++ T cell count in individuals with a SUFI-
S'A/3'AA genotype, subsequently followed by 
ann elongated survival time after AIDS 
diagnosis.. Interestingly, we did observe a 
higherr frequency of Kaposi's sarcoma as an 
AIDS-definingg event among SDF1-3'A/3'A 
andd SDFl-3'A/wt carriers, which makes it 
temptingg to speculate that increased SDF-1 
levelss associated with a SDF1-3'A/3'A 
genotypee may promote the development of 
Kaposi'ss sarcoma, thereby only expediting the 
momentt of AIDS diagnosis. 
Thee basis for the discrepancy in the influence 
off  the SDF1-3'A/3'A genotype in the period 
fromm seroconversion to AIDS diagnosis 
betweenn the study by Winkler et al. [20] and 

ourr study is unclear. The MACS cohort in their 
study,, which showed an even stronger 
protectivee effect for the SDF1-3'A/3'A 
genotypee compared to their combined cohort 
study,, contained an almost identical number of 
participantss with a comparable estimate of the 
timee of seroconversion to our study group. 
Moreover,, the protective effect mediated by 
CCR-55 A32 heterozygosity and the CCR-2b 

-641-genotypee as analysed in previous studies 
wass the same for these cohorts [10,14,15] 
(unpublishedd data). Since the protective effect 
associatedd with SDF-1 genotype is most 
pronouncedd in a relatively late stage of 
infectionn one would not expect that an 
inaccuratee estimation of the time of 
seroconversionn of the seroprevalent individuals 
includedd in our study group would influence 
thee outcome of survival analyses. 
Evenn in a nested case-control study comparing 
HIV-11 infected progressors and long-term 
survivorss (AIDS-free survival and stable CD4 
celll  counts above 400x106/l for more than 9 
years)) [14], we did not observe an increased 
frequencyy of SDF1-3'A/3'A genotype in the 
long-termm survivor group (data not shown), 
whereass in the study by Winkler et al. the 
recessivee protective effect of SDF1-3'A was 
moree pronounced in individuals infected with 
HIV-11 for prolonged periods of time. Still, the 
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loww frequency of SDF1-3'A/3'A carriers in 

bothh studies may be responsible for the 

observedd difference in the pre-AIDS period. 

Furthermore,, studies in cohorts where different 

routess of transmission may apply are needed 

beforee general conclusions on the effect of 

SDF-11 genotype in the clinical course of HIV-1 

infectionn are justified. 

Itt was hypothesized that the SDF1-3'A/3'A 

genotypee may upregulate SDF-1 expression, 

whichh at the CXCR-4 level could select against 

thee emergence of T cell tropic SI HIV-1 strains 

inn infected patients [20]. In addition, increased 

levelss of SDF-1 may also compete for CXCR-4 

withh these SI variants after their emergence. 

Duee to the low number of subjects, we could 

nott exclude the possibility that evolution to SI 

HIV-11 variants was delayed in the SUFI-

S'A/3'AA genotypic group. However, since an 

acceleratedd disease progression was observed 

evenn in the SDF1-3'A/3'A carriers with SI 

variants,, and prolonged survival after AIDS 

diagnosiss was not restricted to carriers of SI 

HIV-1,, competition for CXCR-4 coreceptor 

availabilityy between SDF-1 and HIV-1 does 

nott seem a likely explanation for the observed 

protectionn after AIDS diagnosis. 

Revealingg the mechanism responsible for 

prolongedd survival after AIDS diagnosis will 

bee necessary, especially when the accelerated 

progressionn to AIDS in the same individuals is 

considered,, as observed in our study, in order 

too decide whether SDF-1 can form the basis for 

neww therapeutics for application in AIDS 

patients. . 
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Erratu m m 

Thee role of a stromal cell-derived factor 1 gene variant in the clinical 
coursee of HIV-1 infection 

AIDSS 1998, 12:F85-F90 

Inn our analyses on the effect of SDF-1 3'A polymorphism on HIV-1 disease progression in the 
Amsterdamm cohort [1], the time to AIDS according to the 1993 CDC definition of a number of 
patientss was incorrect. Consequently, the survival analyses for progression to AIDS according to 
thee CDC 1993 definition (figure la) and the time to death after AIDS according to the 1993 CDC 
definitionn (figure Id) are incorrect. The corrected Kaplan Meier curves and the results from the 
Coxx proportional hazard analyses are shown below. These new analyses do not point to a more 
rapidd progression to AIDS CDC 1993, nor to a prolonged survival after AIDS CDC 1993. We 
concludee that the SDF1 3'A/3'A genotype does not play a role in HIV-1 disease progression in our 
cohort,, which is in agreement with the results from a combined analysis of individual-patient data 
fromm the Amsterdam cohort and the Seroco cohort and from an international meta-analysis of 
combinedd data from thirteen cohorts [2,3]. 

Tablee 1. Survival analysis for relative progression to different AIDS by stromal cell-derived factor (SDF-1) genotype 
usingg the Cox proportional hazard analysis. 

Endd point 
AIDS S 

CDCC 1993 
Deathh after AIDS 

CDCC 1993 

n n 

344 4 

224 4 

Events s 

229 9 

14R R 

SDF1-3'A/wt t 
versuss SDF1-wt/wt 

RHH (95% CI) 

0.86(0.64-1.16) ) 

0.87(0.61-1.26) ) 

SDF1-3'A/3'A A 
versuss SDF1-wt/wt 

RHH (95% CI) 

1.32(0.70-2.51) ) 

0.69(0.32-1.49) ) 

wt/wt,, wild-type; 3'A/wt, 3'A heterozygote; 3'A/3'A, 3'A homozygote. 
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Timee after AIDS 1993 (years) 

Figur ee 1 Survival analyses for progression to AIDS and death. Kaplan Meier plots are shown for time in years after 
seroconversionn to A) AIDS according to the Centers for Disease Control and Prevention (CDC) 1993 definition and 
D)) death after AIDS diagnosis according to the 1993 CDC definition. P values based on the log-rank test for survival 
off SDF1-3'A/wt (3'A/+) and SDF1-3'A/3'A (3A/3A) subjects compared with SDF1-wt/wt subjects are shown. Thin 
liness indicate SDF1-wt/wt subjects, intermediate lines indicate SDF1-3'A/wt, and thick lines indicate SDF1-3'A/3'A 
subjects. . 
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