HYte

RIBLIOTECA CENTRA! /?}

UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO
FACULTAD DE MEDICINA

INSTITUTO NACIONAL DE CIENCIAS MEDICAS Y NUTRICION
SALVADOR ZUBIRAN

b

T 47

Ausencia de asociacion entre el polimorfismo genético de la proteina

] o
DR
EaE Ty

de choque térmico (HSP70-2) v el lupus eritematoso generalizado, en
pacientes mestizos mexicanos

ek
ooHs

a
f

N T AT A A
RIRY IRTEC A

TESIS PARA OBTENER EL GRADO DE ESPECIALISTA EN MEDICINA

INTERNA PRESENTADA POR LA DRA. TATIANA SOFfA\REDRfGUEZ
REYNA |

TUTOR: DR. JULIO GRANADOS TESIS CON
FALLA DE ORIGEN
Octubre de 2002.



e e

Universidad Nacional - J ~  Biblioteca Central
Auténoma de México -

Direccion General de Bibliotecas de la UNAM
Swmie 1 Bpg L IR

UNAM - Direccion General de Bibliotecas
Tesis Digitales
Restricciones de uso

DERECHOS RESERVADQOS ©
PROHIBIDA SU REPRODUCCION TOTAL O PARCIAL

Todo el material contenido en esta tesis esta protegido por la Ley Federal
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México).

El uso de imagenes, fragmentos de videos, y demas material que sea
objeto de proteccion de los derechos de autor, serd exclusivamente para
fines educativos e informativos y debera citar la fuente donde la obtuvo
mencionando el autor o autores. Cualquier uso distinto como el lucro,
reproduccion, edicion o modificacion, sera perseguido y sancionado por el
respectivo titular de los Derechos de Autor.



population

G Vargas-Alarcén'?, | Gxamdos‘ J Martinez-Laso*, E Gomez-Casado®, | Zumga ,
G Hemandt—:'z-Pacheco1 R Hesiquio', TS Rodriguez-Reyna®, R Gamboa I Alcocer-Varela® and

A Arnaiz-Villena'

Genes and immunity {2000} 1, 367370
©. 2000 Macrillan Publishers Lid A rights reserved 1466-4879/00 $15.00

wwiv nature.com/gene

Lack of association between the polymorphlsm at th
heat-shock protein (HSP70—-2) gene and systemic
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Major histocompatibility complex (MHC) alleles have been recognized as genetic factors for developing systemic lupus
erythematosus (SLE). In the present study we analyzed whether a heat-shock protein gene (HSF70-2) is involved in
determining susceptibility to develop SLE in a Mexican Mestizo population. A HSP70-2 Pst | polymorphism was detected
by a restriction fragment length polymorphism analysis of polymerase chain reaction (PCH-BFLP)} in 107 SLE palients and
158 healthy controls No statistically significant differences were observed in the HSP70-2 allele distribution between
patients and healthy controls. HLA-DR analysis showed an increased frequency of HLA-DR3 allele in the patients group
(P < 0.05, OR = 2.26, EF = 6.0%) On the other hand, when we analyzed HSP70-2 polymorphism in refation to HLA-DR3
allete, we could only detect an increased frequency of AB genolype in the DR3 negative patients (pC < 0.05, RR = 2.8,

EF = 11.3%). Linkage disequilibrium was observed for three haplotypes: HLA-DR3-HSP70-2A (D= 003, D' =
=086, P < 0.01) and HLA-DR8-HSF70-2B (D= 0.02, O'=

0.01); HLA-DR1-HSP70-2A (D = 0.03. D’

067, P<
046, P=002) Our

data indicate that HSP70-2 gene polymorphism as opposed to. the other ethnic groups does not appear to be relevant in
SLE suscaptibility in Mexican patients and that the distribution of the different aileles depend on the frequency of HLA
alleles associated with them. Genes and Immunity (2000) 1, 367-370.
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introduction

Systemic lupus erythematosus (SLE) is an autoimmune
disorder in which the genetic factors play an important
role. Some major histocompatibility complex (MHC)
genes have been associated with susceptibility to develop
SLE. Among these HLA-B8, DR2, DR3, homozygous C4
and C4A and/or C4B deficiency,! are potential suscepti-
bility loci. The mechanism by which these genes deter-
mine susceptibility is not completely understood. How-
ever, the hypothesis of unknown susceptibility genes in
linkage disequilibrium with those currently detected is
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being suggested. Thus, other MHC genes detected in the
class Il region have been studied.? The heat-shock pro-
tein {HSP70-2) gene, encodes a highly inducible stress
protein fundamentally important for protein transport
and folding.® Several studies have proposed the HSP's
loci as possible susceptibility genes for the development
of autoimumune diseases; te, Grave’'s disease,’ insulin-
dependent diabetes mellitus,® celiac disease® and SLE™#
In Spanish patients with SLE, the association was due to
linkage disequilibrium between HSP70 and HLA-DR3/
whereas in African American patients the association was
independent of this disequilibrium® Since the lmkage
disequilibrium between HLA and HSP70-2 alleles h@s
been described in Caucasian populations, studies in ‘ilfer
populations are mandatory. To expand the knowledﬁ" of
this association, we have investigated by polyl’nelaqe
chain reaction (PCR) and restriction fragment..length
polymorphism (RFLP) analysis, the distribution -of the
HSP70-2 alleles in Mexican Mestizo SLE panents
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Table 1 summarizes the HSP70-2 genotype and allele fre-
quencies of 107 SLE patients and 158 controls. In both
groups, the most common genotype was heterozygous
AB (83.1% in patients and 72.2% in controls} and the most
frequent allele was A (68.4% in patients and 58.9% in
controls). The BB homozygous individuals were only
detected in the control group and showed an increased
frequency when compared with patients (5%, pC < 0.05
vs patients). No statistically significant differences were
observed when the HSP70-2 alleles distribution between
patients and healthy controls was compared. Complete
analysis of HLA-DR alieles in Mexican patients and con-
trols showed an increased frequency of HLA-DR3 (P <
005, pC = NS, OR = 226, EF = 6.0%) and decreased fre-
quencies of HLA-DR7 (P < 005, pC = NS} and HLA-DRS
(P < 0.05, pC = NS) alleles in the patient’s group (Table 2).
Because the HLA-DR3 is in strong linkage disequilibrium
with the H5P7( alleles, we analyzed HSP70-2 polymor-
phism in yelation to HLA-DR3 in 107 patients (20 posi-
tives and 87 negatives for DRB1*03) and 78 controls (six

Table 1 HSP7(-2 genotype and ailele frequencies (%) in SLE
patients and controls

SLE Controls

{n=17) (H=158)
Genotyp 1w {%) i 1%}
AA 18 (168) 36 (228)
AB 89 (83.1) 111 (72.2)
BB € .00 (50
Alliles
A 125 (58 4) 186 (58.9)
B 89 (11 5) 130 (41 1)

The P values were corrected by multiplying them by the number
of comparisons.
*pC < D05,

Table2 Gene frequencies (g of HLA-DR alleles in Mexican
patients with systemic lupus erythematosus (SLE) and controls

SLE Controls
{ JJ-—TO/) (n=78)
n SJ‘ " af pr RR  EF %)
DRI 17 007% 6 0038 NS - —
DR3 22 0.102 7 0041 <05 243 6.0

DR 57 0266 4 0.282 NS - -

" DR7 10 0046 16 0102 <005 042 e

DRS 16 0071 24 G153 <005 044 —
DRY 2 0009 2 0012 NS - o
DR1® 1 0004 1 0006 NS - o
DR11 15 0670 17 0108 NS — -
DR12 3 0014 2 0.012 NS e

DRI13 19 0.088 8 0.051 NS - -
DR14 16 074 16 0102 NS - e
DRI15 24 a2 9 0057 NS - -
DR16 12 0056 4 0025 ° NS - s

This amalysis included 78 controls typed for HL A-DR and HSP70-
2.*pC not significant. NS, not significant; RR, relative risk; EF. etio-
logic fraction.
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positives and 72 negatives for DRB1*03)

case, we did not find significant differen
2 alleles distribution between SLE patienf
An increased frequency of AB genotype w;
the DR3 negative patient’s group (81.6%
62.5% in controls, pC < 0.05, RR = 2.6, EF =
age disequilibrium between HSP70-2 a
alleles was noted: HLA-DR3-HSP70-2A (D =
0.67, P < 0.01); HLA-DR1-HSP70-2A (D = 0.03; D%
P < 0.01) and HLA-DR8-HSP70-2B (D = 002, I
P = 002) (data not shown)

Discussion
SLE is an autoimmune disorder with a large spe
of clinical manifestations and a variety of immunolg
features, In Mexican Mestizo patients the disease
been associated principally with the HLA-DR3 alle]
However, other susceptibility genes could be located
either close by or outside of the HLA class II region. The
chromosomal mapping of the three members of the
HSP70 gene family in the HLA class 1l region’ and thejr
linkage disequilibrium with other relevant HLA genes®
has led to investigation of the possible role of HSP7Q -
genes in the genetic susceptibility to autoimmune dis:
eases. Our results suggest that there is no significant
assoctation of HSP70-2B allele with the susceptibility to
develop SLE. The presence of BB homozygous individ-
vals in the control group could only reflect HSP70-2B
allele linkage disequilibrium with some frequent HLA
alleles in this group. The present results do not support
the findings in previous studies which have implicated
HSP70-2 gene polymorphism in SLE and other auto-
immune diseases "™ However, in most of the cases, the
associations were due to linkage disequilibrim between
HSP70-2B and DR3 alleles™ which are included in the
A1-B8-DR3 and A30-B18-DR3 extended haplotypes and
thus, probably secondary to, the DR/DQ associations.
On the other hand, previous studies have failed to
show significant relevance of HSP70 polymorphism in
the susceptibility to several HL A-associated diseases 12
The HSP70-2 polymorphism analysis, together with a
previous one in which no association was observed

Table 3 Distribution of HSP70-2 allele and genotypes in patients
and contrels considering the HLA-DR3 allele

DR3 () DR3 (+)
SLE Controls SLE Confrols
(1=87} (n=7?) (n1=20) (1=}

Gonotipe _

AA 16 (183) 27 (37 5y 2 (1 20333
AB 71 (8Le™ 45 (62 5) 18 (90.0) 166 6)
Alleles .
A 103 (59 1) 99 (68.7) 224550 B {666
B 71 {40 8) 45 (31 2) 18 5.0 $4333)

This analysis included 78 controls typed for HLA-DR and HSI70-
2. None of them were BB homozygous. The P values wete corrected
by multiplying them by the number of comparisons
*pC < 003, In the patients group, 20 individuals were DR3 posi- |
tives: 19 were DRB1*0301T and one was DRBI*0302, whercas in th
control group only six were DR3 positives: fonr were DRB1030Y
one was DRB1*0302 and one was DRB170303
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etween HSP70-1 polymorphism and SLE,'* appears to
ule out the relevance of the HSP70 locus in the suscepti-
ility to develop SLE.

The mechanism by which the HSP70 genes could deter-
iine the susceptibility to SLE and other autoimmune dis-
1ses is largely unknown. Recent information in rheuma-
id arthritis' suggests that FLA-DR4 and DR10 motifs
‘sociated with the disease bind a 70 Kb heat-shock pro-
. This could influence the processing of antigenic pep-
des and their inclusion in the HLA-DRB1 chain groove.
‘awever, this would be expected in the case of HSP70-
wr variation which lies within the predicted peptide-
inding domain,'” but not in the case of HSP70-2 in
hich polymorphism depends only on a silent change
\--G) in the coding region. Thus, any contribution of
e H5P70-2 polymorphism to SLE susceptibility could
e attributed fo a neighboring gene yet unidentified.

In conclusion, our results appear to rule out any rel-
.ance of the HSP70-2 locus in the susceptibility to SLE
' Mexican Mestizo individuals

laterial and methods

ample

ne-hundred and seven unrelated Mexican Mestizo
atients with SLE, who fulfilled the American College of
heumatology criteria, were studied. As controls, 158
salthy Mexican Mestizo individuals, without a case his-
1y of connective tissue disorders, were included
1SP70-2 polymorphism for this group has been pub-
shed previously)." We considered Mexican Mestizo
wse individuals whose fast two generations were born
« Mexica, This group is genetically well characterized
1wl has shown a proportion of 56% Indian genes, 40%
* Caucasian genes and 4% of Black genes '

'NA extraction
enomic DNA from whole blood containing EDTA was
stracted by standard techniques.®

reneric HLA-DR typing

enetic DR typing was performed by PCR.SS0O reverse
ot blot using the Amplicor Kit (Hoffmann La Roche,
asel, Switzerland).

yping for DR3 alleles

ubtypes of DR3 specificity were detected by a direct
xquence strategy DNA of each individual (patient or
ntrol) that was positive for DR3, was amplified using
e primers: DRBAMP-B (5'-CCGCTGCACTGTGAAG
TCT-3) and DRBAMP-3  (5-CACGTTTCTTGGAG
ACTCTAC-3"). Templates were purified using Qiaguick
el Extraction Kit (QIAGEN, Hilden, Germany) and
cquenced by the Sanger dideoxy chain terminator
1ethed, with dye-labeled dideoxy terminator chemistry.
INA samples were analyzed in a Perkin-Elmer 310 auto-
wated DNA sequencer (Applied Biosystems, CA, USA).

CR analysis of HSP70-2 alleles

. HSP70-2 restriction fragment length polymorphism at
osition 1267 was characterized by a PCR procedure”
his analysis was performed considering the polymor-
hic Pst | site at position 1267 of these alleles. We selected
e following primers spanning the polymorphic Pst [ site

H8P70-2 in SLE Mexican palients
G Vargas-Alarcon et af ’

{(nucleotide 1267) according to the previously described
sequence,” sense (nucleotide 1083~1102 within the coding
region) 5-CATCGACTTCTACACGTCCA-3 and anti-
sense {nucleotide 2180-219% within the 3" untransiated
end to avoid HSP70-1 homology) 5-CAAAGTCC
TTGAGTCCCAAC-3" Genomic DNA from peripheral
blood leukocytes of patients and controls was amplified
under the following conditions: 200 um each dNTP, 2 mm
MgCl;, 1X PCR buffer, 25 pmol of each primer and 1 unit
of Tag DNA polymerase {Promega, Madison, W], USA)
it 25 pl of reaction. The PCR was carried out by 35 cycles
of denaturing at 94°C for T min., annealing at 56°C for
1 min., and extension at 72°C for 2 min. The products of
PCR were cleaved with Pst I (Pharmacia, Uppsala,
Sweden) and electrophoresced on ethidium bromide
stained 1.5% agarose. The DNA lacking polymorphic Pst
1 site within the HSP70-2 gene generates a product of
1117 bp after reshiiction (allele A), whereas the Pst { site
produced two fragments of 936 and 181 bp (allele B).

Statistical analysis

Significance in genotype and allele frequencies was ana-
lyzed by using contingency 2x2 tables and the chi-square
test. The P values were corrected hy the Bonferromi
method multiplying the P values for the number of com-
parisons. The strength of the association was estimated
by the relative risk (RR) and etiologic fraction (EF).”'
Also, linkage disequilibrium (I = disequilibrium values;
D’ = normalized disequilibrium values, D/Dmax)
between HSP70 and HLA-DR alleles was evaluated using
the Arlequin v. 11 software kindly provided by 1
Excoffier and M Slatkin *
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ule out the relevance of the HSP70 locus in the suscepti-
ility to develop SLE.

The mechanism by which the HSP70 genes could deter-
iine the susceptibility to SLE and other autoimmune dis-
1ses is largely unknown. Recent information in rheuma-
id arthritis' suggests that FLA-DR4 and DR10 motifs
‘sociated with the disease bind a 70 Kb heat-shock pro-
. This could influence the processing of antigenic pep-
des and their inclusion in the HLA-DRB1 chain groove.
‘awever, this would be expected in the case of HSP70-
wr variation which lies within the predicted peptide-
inding domain,'” but not in the case of HSP70-2 in
hich polymorphism depends only on a silent change
\--G) in the coding region. Thus, any contribution of
e H5P70-2 polymorphism to SLE susceptibility could
e attributed fo a neighboring gene yet unidentified.

In conclusion, our results appear to rule out any rel-
.ance of the HSP70-2 locus in the susceptibility to SLE
' Mexican Mestizo individuals

laterial and methods

ample

ne-hundred and seven unrelated Mexican Mestizo
atients with SLE, who fulfilled the American College of
heumatology criteria, were studied. As controls, 158
salthy Mexican Mestizo individuals, without a case his-
1y of connective tissue disorders, were included
1SP70-2 polymorphism for this group has been pub-
shed previously)." We considered Mexican Mestizo
wse individuals whose fast two generations were born
« Mexica, This group is genetically well characterized
1wl has shown a proportion of 56% Indian genes, 40%
* Caucasian genes and 4% of Black genes '

'NA extraction
enomic DNA from whole blood containing EDTA was
stracted by standard techniques.®

reneric HLA-DR typing

enetic DR typing was performed by PCR.SS0O reverse
ot blot using the Amplicor Kit (Hoffmann La Roche,
asel, Switzerland).

yping for DR3 alleles

ubtypes of DR3 specificity were detected by a direct
xquence strategy DNA of each individual (patient or
ntrol) that was positive for DR3, was amplified using
e primers: DRBAMP-B (5'-CCGCTGCACTGTGAAG
TCT-3) and DRBAMP-3  (5-CACGTTTCTTGGAG
ACTCTAC-3"). Templates were purified using Qiaguick
el Extraction Kit (QIAGEN, Hilden, Germany) and
cquenced by the Sanger dideoxy chain terminator
1ethed, with dye-labeled dideoxy terminator chemistry.
INA samples were analyzed in a Perkin-Elmer 310 auto-
wated DNA sequencer (Applied Biosystems, CA, USA).

CR analysis of HSP70-2 alleles

. HSP70-2 restriction fragment length polymorphism at
osition 1267 was characterized by a PCR procedure”
his analysis was performed considering the polymor-
hic Pst | site at position 1267 of these alleles. We selected
e following primers spanning the polymorphic Pst [ site
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{(nucleotide 1267) according to the previously described
sequence,” sense (nucleotide 1083~1102 within the coding
region) 5-CATCGACTTCTACACGTCCA-3 and anti-
sense {nucleotide 2180-219% within the 3" untransiated
end to avoid HSP70-1 homology) 5-CAAAGTCC
TTGAGTCCCAAC-3" Genomic DNA from peripheral
blood leukocytes of patients and controls was amplified
under the following conditions: 200 um each dNTP, 2 mm
MgCl;, 1X PCR buffer, 25 pmol of each primer and 1 unit
of Tag DNA polymerase {Promega, Madison, W], USA)
it 25 pl of reaction. The PCR was carried out by 35 cycles
of denaturing at 94°C for T min., annealing at 56°C for
1 min., and extension at 72°C for 2 min. The products of
PCR were cleaved with Pst I (Pharmacia, Uppsala,
Sweden) and electrophoresced on ethidium bromide
stained 1.5% agarose. The DNA lacking polymorphic Pst
1 site within the HSP70-2 gene generates a product of
1117 bp after reshiiction (allele A), whereas the Pst { site
produced two fragments of 936 and 181 bp (allele B).

Statistical analysis

Significance in genotype and allele frequencies was ana-
lyzed by using contingency 2x2 tables and the chi-square
test. The P values were corrected hy the Bonferromi
method multiplying the P values for the number of com-
parisons. The strength of the association was estimated
by the relative risk (RR) and etiologic fraction (EF).”'
Also, linkage disequilibrium (I = disequilibrium values;
D’ = normalized disequilibrium values, D/Dmax)
between HSP70 and HLA-DR alleles was evaluated using
the Arlequin v. 11 software kindly provided by 1
Excoffier and M Slatkin *
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