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HLA-B27 Subtypes Positively and Negatively 
Associated with Spondyloarthropathy 
ACHMAD R. NASUTION, ADIWIRAWAN MARDJUADI, SRI KUNMARTINI, NYOMAN G. SURYADHANA, 
BAMBANG SETYOHADI, DYONISIUS SUDARSONO, NEUBURY M. LARDY, and THEODORUS E.W. FELTKAMP 

ABSTRACT. Objective. Eleven subtypes of HLA-B27 have been identified. If some of these subtypes had a 
stronger association with spondyloarthropathy (SpA) than others, this might tell us which peptides 
are of pathogenetic importance. A subtype preponderance has not been proved in Caucasians or in 
Asian Indians. Our objective was to determine whether some subtypes are positively or negatively 
associated with SpA in Indonesia. 
Methods. Cells of 34 HLA-B27 positive patients with SpA (fulfilling the European 
Spondylarthropathy Stud)' Group criteria) and 26 HLA-B27 positive controls, all living in Java, 
Indonesia, were sampled. Patients and controls were divided according to their presumed ethnic ori
gin. HLA-B27 subtyping <B*2701-O9) was performed by polymerase chain reaction in combination 
with sequence specific oligonucleotide probes to analyze polymorphism in exons 2 and 3 of HLA-B27. 
Results. HLA-B*2701, *2702. *2703. *270S. and *2709 were found in neither group. HLA-B*2704 
was found in 23/34 (6$^) of the patients and in only 4/26 (15%) of the controls (p < 0.01). HLA-
B*2706 was found in none of the 34 patients, but in 21/26 (S\9c) of the controls <p < 0.01). One 
drawback of the study was that most patients were of Chinese descent and most controls were native 
Javanese. Nevertheless, the absence of SpA among HLA-B*2706 positive individuals is noteworthy. 
Conclusion. HLA-B*2704is positively associated with SpA (RR = 11.5). while *2706 is negatively 
associated with this disease (RR < 0.007). The results confirm the findings of Lopez-Larrea, ei al in 
Thailand'. (J,Rheumatol /997.24:1111-4) 

Key Indexing Terms. 
HLA-B27 
INDONESIA 

SPONDYLOARTHROPATHY 
HLA-B*2706 

ANKYLOSING SPONDYLITIS 
HLA-B27 SUBTYPE 

HLA-B27 is so strongly associated with ankylosing 
spondylitis (AS), reactive arthritis (ReA), and acute anterior 
uveitis that it is presumed that the molecule plays a role in 
the pathogenesis of these diseases2. This role may be related 
to the normal function of HLA-B27 as a class I HLA mole
cule, i.e., the presentation of antigenic peptides to the recep
tor op cytotoxic T cells and natural killer cells. 

t ! : \en different subtypes have been described (HLA-
B*2701-*2711)3. The differences between the subtypes are 
all found in the peptide binding groove area3. If some of 
these subtypes had a stronger association with the above dis
eases than other subtypes, this might reveal pathogenetic 
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information about the peptide profiles. Studies have not iso
lated a preponderance of a certain subtype for AS or acute 
anterior uveitis in Caucasians4-5. A recent study of Asian 
Indians showed that it is possible that patients with AS have 
more HLA-B*2704 and less HLA-B*2705 than the normal 
population, but the difference was not statistically signifi
can t . A negative association for HLA-B*2706 was 
observed in patients with AS in Thailand'. This negative 
association even suggested a protective effect of this sub
type. During a recent meeting on the pathogenetic role of 
HLA-B27. however, the existence of some HLA-B*2706 
positive patients with AS was reported-1. 

We investigated the association between certain HLA-
B27 subtypes and SpA in Java, Indonesia. Our results con
firm the findings of Lopez-Larrea, et al in Thailand'. 

MATERIALS AND METHODS 
Patients and controls. HLA-B27 typing was performed with a positive 
result on the cells of 34 patients with SpA, all fulfilling the European 
Spond>lanhropathy Study Group (ESSG) criteria7, living in Jakarta or 
Scmarang on Java. Indonesia. Patients with SpA were not divided into 
those having AS. ReA. or Reiter's syndrome or less defined forms of SpA. 
Cells of 1002 healthy Indonesians were typed for HLA-B27. These controls 
were staff members of laboratories and hospitals, blood donors, or patients 
from the departments of obstetrics or traumatology. Relatives of patients 
v.ith SpA were excluded. This study was not designed as an epidemiologi
cal investigation. Consequently, the patients were divided by ethnic origin 
according to their self-reported origin or appearance as follows: 8 native 
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Indonesians. 23 Indonesians of Chinese descent, 2 Indonesians of Asian 

Indian origin, and one Caucasian. After sampling, [he controls were divid

ed in the same manner into 403 Indonesians who were probably native. 18 

(4.5%) of whom were HLA-B27 positive, and 599 Indonesians who were 

probably o f Chinese descent. 8 ( 1.3%) of whom were HLA-B27 positive. 

Subtyping. Nucleated cells from patients and controls were separated by 

Ficoll isopaque fractionation, stored, and shipped at -30*C. HLA-B27 sub-

typing was performed as described by Lopez-Larrea'. Polymerase chain 

reaction (PCR) amplification was achieved using primers E40s and E90s 

for cxon 2 and primers E9IAs and EI36as for exon 3. The following 

sequence specific oligonucleotide probes (SSOP) were used to analyze the 

presence of the various HLA-B27 alleles: CL-1 for H L A - B * 2 7 0 I . CL-2 for 

•2702. CL-3 for «2703. CL-4 for «2704 and '2706: CL-5 for «2705, 

•2703, and '2707; CL-6 for *2706. CL-7 for ' 2 7 0 1 . '2702. "2703. «2704. 

•2705, and «270S; CL-8 for «2707: CL-9 for »2708; CLIO for »2705. 

•2703. and *2707; PAN-B27 for HLA-B '270 I -«270S except HLA-

B*2707. 

Suirixtics. Chi-squares were determined with tales' correction and. i f nec
essary, with Fisher's exact test. I f relevant, the p values were multiplied by 
9 (the number of subtypes studied). The relative risk (RR) was calculated 
as the number of patients with the marker times the number of controls who 
did not have the marker, div ided by the patients w ho did not have the mark
er times the controls with the marker. The protective factor (PF) is the fre
quency of the marker in the controls minus the RR 

RESULTS 
The results of HLA-B27 subtyping (B*27( ) l - *2709) are 

presented in Table I, which indicates thai H I ,A -B*27( ) I . 

*2702, *2703, *2708. and *2709 were found in neither lite 

patients nor the controls. HLA-I i *270-1 was present in 23/34 

(68%) of the patients. This is signif icantly higher than the 

rale in lite controls (4/26 = I 5 t t ) (RR = 11.5) [p < 0.01). 

HLA-B*2705 was found in 9/34 (269! ) of the patients. This 

is not significantly higher than the rale in the controls ( 1/26 

= 4%) (RR = 9) (p = 0.18). HLA-B*2705 was observed in 

neither the patients nor the controls of Chinese descent. 

Among the native Indonesian subjects, however, I l l .A -

B*2705 was associated with SpA. since il occurred in 6/8 

(757r) of the patients ami in only l / IS (6',i ) of the controls 

IRR = 5 l ) ( p < 0 . 0 l ) . 

HLA-B*2706 was observed in none of the patients, but 

in 21/26 (817c) of the controls. This difference is statistical

ly significant (p < 0.01) (RR < 0.007) (PF > 0.8). and i, 

strongly suggests that in the Indonesian population HLA-

B*2706 is negatively associated with SpA. HLA-B*2707 

was present in only 2/23 (9%) of the patients of Chinese 

descent and in none of the controls. The difference is not sta

tistically significant. 

The HLA-B27 positive patients were mostly of Chinese 

descent (23/31 = 74<7r). while the HLA-B27 positive con

trols were mostly native Indonesians (18/26 = 697r) ip < 

0.1). This would have been a serious shortcoming of our 

study, had the positive association between HLA-B*27f t ) 

and SpA only been found among the Chinese Indonesians 

and the negative association between HLA-B*2706 and 

SpA only been found among the native Indonesians 

Although the association between HLA-B*2704 and SpA is 

stronger among the Chinese Indonesians (RR = 17.5] (p = 

0.05) (han among the native Indonesians (RR = 5.7j p = 

0.2], the figures of the latter group do not point in another 

direction. Among native Indonesians (he disease is. as men

tioned, especially associated with HLA-B*27()5 (RR = 5|) 

(p <().() I). The negative association between SpA and HLA-

B*2706 was observed in subjects of both races, since this 

subtype was absent in both patient groups, while the native 

Indonesian controls showed Ihis subtype in 16/18 = X97r 

(RR < 0.016) ( l ' l : > 0 87) and Chinese Indonesians showed 

this subtype in !^K = 62.5',; (RR < 0.026) ( l ' l : > O.6O1 

That most II1.A-H27 positive patients were Chinese 

Indonesians and most I1I.A-1J27 positive controls were 

native Indonesians is probably partly due to the high fre-

quenc) of l l l „A -B*270- l among Chinese Indonesians (24/31 

= 77':!). significantly higher than the I I I .A-H '2704 fre

quency in native Indonesians (3/26 = I 27, ) (p < 0.011. and 

to Ihc low frequency of I I I .A -B '2706 among Chinese 

Indonesians (5/31 = 16'/; ). which is significant!) lowet 'ban 

the l l l .A -B '27 ( )6 frci|uenc) in name Indonesians (16/20 = 

62C; 1 (p < 0.05). 

Tul:k- 1. 

Indonesi 
HLA-B27 subtypes in I ILA-B27 positii 
1. presented as numbers. 

patients with SpA and HLA-B27 posilh 

HLA-B27 Subtype 

-2701 

*2702 

-2703 

-2704 

-2705 

-2706 

-2707 

-270S 

-2709 

Total 

Native Indone 
Patients Co 

1 
16 

Chinese In 

Patients 

-Include 

'Findins 
2 HLA-B*2705 Asian Indians and one HLA-B*2705 Caucasian, 

printed in bold typo arc significant!) increased (p < 0.05). 

Total J.1 

Patients« 

23 

9« 

4 

I 

21 
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Tabic 2. HLA-B27 subtype distribution over patients with SpA and controls. Data given as percentages. 

Netherlands'* Indiah Thai land' Indonesia 
HLA-B27 Patients Controls Patients Controls Patients Controls Patients Controls 
Subtype n = 9l n = 70 n = 2-i n = 17 n =45 n= 17 n = 34 n = 26 

•2701 
•2702 
•2703 
•2704 
•2705 
•2706 
•2707 
•2708 
•2709 

47 91 47 68 15 
47 4 6 

47 
26 4 

81 

Findings in bold type are significantly increased (p < 0.01). 

DISCUSSION 
In Table 2, the results of previous studies'""' and the present 
study are summarized. The studies in Malaysian populations 
clearly show that the subtype distribution in patients and 
controls is different. 

This study showed that the HLA-B27 subtypes HLA-
B*2704 and '2705 are positively associated with SpA and 
that HLA-B*2707 occurs in some patients. HLA-B:S2706. 
how or. was seen in man) controls, notably in S97< of 
nativ c Indonesian controls, but in none of the patients. The 
results thus confirm an earlier observation that HLA-
B*2706 does not occur in patients with SpA'. If. however. 
HLA-B*2706 is present neM to other B27 subtypes. SpA 
can occur. Like Dr. Breur-Vriesendorp. we observed a 
patient with SpA being heterozygous HLA-B*2704/*2706. 
The families of such patients merit further study; we can 
already say that HLA-B*2706 cannot protect against SpA if 
the •: tient is also HLA-B*2704, 

Une drawback of our study was that most HLA-B27 pos
itive patients were of Chinese descent, while most HLA-
B27 positive controls were native Indonesians. The HLA-
B27 frequency in healthy native Indonesians nevertheless is 
higher (4.57r) than in healthy Chinese Indonesians (\37c). 
These figures are. probably due to typing errors in the earli
er study, lower than the frequencies that were previously 
observed (97c in native Indonesians and 47c in Chinese 
In. iesians). although the observation that the HLA-B27 
frequency in native Indonesians is more than twice as high 
as the frequency in Chinese Indonesians still stands8. In the 
earlier study, it was found that native Indonesians represent 
an extraordinary population since this is the only population 
in the world in which SpA is not associated with HLA-B27 
(8% of patients B27 positive, 97c of controls B27 positive). 
From the present study it is now clear that in native 
Indonesians SpA is associated with HLA-B*2705 and pos-
sir'; also with *2704. The lack of the overall association 
bemeen HLA-B27 and SpA is due to the high frequency of 
the negatively associated subtype HLA-B*2706. The exis

tence of such a protective subtype in native Indonesians was 
suggested in the previous article*. 

HLA-B*2704 and *2706 differ in only 2 amino acid 
residues at the positions 114 and 116. Both residues help to 
construct the bottom of the groove'. At position 114. HLA-
B*2704 has histidine and *2706 aspanic acid. At position 
116. HLA-B*2704 has aspartic acid and *2706 tyrosine. 
HLA-B*2707 also has tyrosine on position 116. Both in this 
study and in the study performed in Thailand' some HLA-
B*2707 positive patients with SpA were observed. This 
makes it less likely that tyrosine at position 116 contributes 
to the differentiation between pathogenetic versus non-
pathogenetic peptides, which is probably governed mainly 
by the differences on position 114. 

The amino acid at position 114 is situated on the rim 
between the D and the E pocket''. The highly negatively 
charged aspartic acid at position 114 probably prevents the 
binding of pathogenetic peptides. Such pathogenetic pep
tides may prefer the positively charged histidine at this posi
tion. Position 3 of the amino acid residues is meant to be 
taken by the D pocket, while position 7 fits in the E pocket1". 

Studies comparing pool sequencing of peptides isolated 
from HLA-B*2704 positive cells with peptides isolated 
from *2706 positive cells might determine whether typical 
"pathogenetic amino acid residues" can be found on posi
tion 3 and/or 7. Such amino acid residues then should not 
occur on position 3 and/or 7 of peptides isolated from HLA-
B*2706 positive cells. Such studies might also determine 
whether peptides isolated from HLA-B*2706 more fre
quently have arginine at position 3 than peptides isolated 
from HLA-B*2704'. Studies comparing the binding of syn
thetic peptides, differing only at the positions 3 and/or 7, to 
HLA-B*2704 versus *2706 will probably increase our 
knowledge of the existence of amino acid residues associat
ed with the pathogenesis of B27 associated diseases". 

In conclusion, the difference between the association of 
HLA-B*2704 and of HLA-B*2706 with SpA can teach us a 
great deal about the pathogenesis of this disease. 
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