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Background and objectives Invariant natural killer T (iNKT) 
cells are a subset of highly conserved regulatory cells with fea-
tures of innate and adaptive immunity. They possess a wide 
range of effector and regulatory activities due to their ability 
to produce copious amounts of effector cytokines. The authors 
have previously highlighted their regulatory role in experi-
mental models of rheumatoid arthritis and spondyloarthritis. 
α-Galactosylceramide is a prototype of iNKT cell agonist that, 
however, simultaneously leads to potent secretion of Th1, Th2 
and Th17 cytokines. Therefore, optimising structure-function 
by chemical modifi cation of α-galactosylceramide to induce 
polarised Th responses is an attractive strategy for immune 
modulation.
Materials and methods Synthetic glycolipids were gener-
ated by modifi cation of at the 6’’-0H position of galactose by 
addition of aromatic moieties, the only hydroxyl group not 
involved in hydrogen bond formation with the iNKT T cell 
receptor, suggesting the possibility of introducing modifi ca-
tions without the loss of important interactions. iNKT cell 
responses were measured by cytokine release in serum, BrdU 
incorporation and CFSE dilution. Calcium level analysis was 
performed by the calcium-sensitive probe Fura-2, epifl uores-
cence microscopy and digital imaging. To evaluate the in vivo 
impact of Th1 bias, protection against murine B16 melanoma 
was studied. Surface Plasmon Resonance (SPR) studies were 
conducted using a Biacore 3000 (Biacore). Crystallisation and 
structure determination of CD1d-glycolipid-iNKT cell T cell 
receptor complexes were performed.
Results Structural analogs of α-galactosylceramide obtained 
by derivatisation of the C-6”-position of galactose ring 
with selected aryl moieties, combine a marked Th1 polar-
ised cytokine pattern, which is highly conserved between 
mice and men, with a marked tumour protection in vivo. 
Crystallographic data show that the strength of the Th1 
response correlates well with the particular binding mode of 
these derivatives to CD1d. Surprisingly, the authors found 
that CD1d can undergo a conformational change in the A’ roof 
upon lipid binding. Here, the modifi cation of CD1d appears 
to be highly dependent upon the length of the linker con-
necting the aromatic moiety to the galactose, which results 

in the formation of an additional narrow and hydrophobic 
pocket. This structural modifi cation is in striking contrast 
to the crystal structure of another Th1 biasing analog, α-C-
GalCer, whose interaction follows a conventional key-lock 
principle.
Conclusion These fi ndings highlight the previously unex-
ploited fl exibility of CD1d in accommodating galactose-
 modifi ed glycolipids. The authors therefore speculate that 
these glycolipids may be useful targets for inducing, superior 
and more sustained iNKT cell responses in vivo.
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