
Table S1   Summary of the effects of P97 residues on HLA-B*27, HLA-B*51 and HLA-B*7 free heavy chain (FHC) 
expression studied in this paper 

HLA-B alleles 
studied 

Association 
with AS 

Baseline 
FHC 

Mutations of  
P97 residue 

Association of 
residues with AS 

 

Change of  
FHC 

HLA-B*27 (N) Risk High T  Risk Increase 

S Protective No effect 

V Protective Mild increase in 
C1R cells, no effect 

in HeLa cells 

R Non-associated No effect 

W Non-associated No effect 

HLA-B*51 (T) Risk High N Risk Increase 

HLA-B*7 (S) Protective Low N Risk Increase 

T Risk Increase in  
C1R cells, no effect 

in HeLa cells 

 
 



Figure S1  P97 amino acids affect HLA-B*27:05 expression on the cell surface. C1R or HeLa cells were transfected using 
lentivirus to express HLA-B*27(N) and six mutants at position 97 (N97T, N97S, N97V, N97R, N97W and N97D).  HLA-B*27 
free heavy chains (HC-10 antibody) and classical HLA-B*27 complexes (ME-1 antibody) cell surface expression by C1R 
transfectants (A) and HeLa transfectants (B) are shown.  Representative of N=3 experiments. 



Figure S2. Similar stability of cell surface classical complexes between HLA-B*27, HLA-B*7 and HLA-B*51.  C1R (A) or HeLa 
(B) cells expressing HLA-B*27 (N97), N97T or N97D mutants were treated with 6 μg/ml of Brefeldin A to stop egress of 
classical HLA-B*27 complexes to cell surface.  Cell were then stained using ME-1 for cell surface HLA-B*27 classical 
complexes at different time points (0h, 3h, 6h, 9h and 12h).  The experiment was repeated three times, representative 
results are shown as mean and standard deviation. 



Figure S3.  HLA-B*27 N97T mutant free heavy chains are expressed at the cell surface more rapidly than HLA-B*27.  C1R 
cells expressing HLA-B*27, N97T or N97D mutants were treated with 4 mg/ml activated papain (10 mM Cystine, 30 minutes 
at 37 oC) for 30 minutes, then recovered in cell culture medium for 14 hours.  Cells were stained using HC-10 (A) or ME-1 (B) 
for cell surface HLA-B*27 FHCs or classical complexes at different time points (before treatment, after papain treatment, 
0.5h, 1h, 2h, 4h, 6h, 8h, 10h, 12h and 14h).  The experiment was repeated three times, representative results are shown as 
mean and standard deviation. 



Figure S4.  Comparison of intracellular HLA-B*27 expression levels between HLA-B*27, N97T and N97D mutants.  C1R 
cells expressing HLA-B*27, N97T or N97D mutants were either cell surface or intracellularly stained using HC-10 (A) or ME-1 
(B) for HLA-B*27 FHCs or classical complexes. The experiment was repeated three times, representative results are shown 
as mean and standard deviation.  P value was determined using unpaired two-tailed t-test ( * = p<0.05, ** = p<0.01).  Of 
note, cell surface HLA-B*27 also contribute to intracellular staining, albeit to a smaller extent than intracellualr HLA-B*27 
molecules. 



Figure S5. Deficiency of TAP, Tapasin, ERAP1 and β2m in T2, 220, HeLa.ERAP1-KO and HCT15 cells respectively.  Expression 
of TAP (A), Tapasin (B), ERAP1 (C) and β2m (D) is shown by western blot.  Absence of HLA class I expression in β2m-deficient 
HCT15 cells is shown by staining with W6/32 antibody (D). 



Figure S6. Deficiency of β2m and absence of HLA class I expression in β2m-knockout HeLa cells. β2m expression is shown 
by western blot, HLA class I expression is shown by staining with W6/32 antibody. 



Figure S7. Comparison of HLA-B*27, HLA-B*7 and HLA-B*51 cell surface expression levels. Free heavy chain expression is 
measured using the HC-10 antibody (A).  W6/32 antibody is used to measure classical HLA complexes (B).  P value was 
determined using unpaired two-tailed t-test ( *** = p<0.001, ns = not significant).  The experiment was repeated three 
times. 


