
forward: 50-CCCAAGACCTCGTGGACCCTAGAACTGACCAA
CGATGG-30, reverse: 50-CCATCGTTGGTCAGTTCTAGGGTC
CACGAGGTCTTGGG-30; T54V: forward: 50-CTACATCAAAG
TCTCCACCACCGTGCG-30, reverse: 50-CGCACGGTGGTG
GAGACTTTGATGTAG-30; R111M: forward: 50-GACCTCGTG
GACCATGGAACTGACC-30, reverse: 50-GGTCAGTTCCAT
GGTCCACGAGGTC-30; R111V: forward: 50- GACCTCGTG
GACCGTAGAACTGACC-30, reverse: 50- GGTCAGTTCTACG
GTCCACGAGGTC-30; R111E: forward: 50-CCTCGTGGACC
GAGGAACTGACCAACG-30, reverse: 50-CGTTGGTCAGTTCC
TCGGTCCACGAGG-30; R111K: forward: 50-CGTGGAC
CAAAGAACTGACC-30, reverse: 50-GGTCAGTTCTTTGGTC
CACG-30; R111H: forward: 50-GACCTCGTGGACCCAC
GAACTGACC-30, reverse: 50-GGTCAGTTCGTGGGTCCAC
GAGGTC; L121E: forward: 50-GATGGGGAACTGATCGA
GACCATGACGGCGGATGAG-30, reverse: 50-CTCATCCGCC
GTCATGGTCTCGATCAGTTCCCCATC-30.

CRABPII protein expression and purification

The expression of the CRABPII proteins was carried
out as previously described.21 Briefly, expression of the

CRABPII mutants in the pET17b vector was performed
at 328C for 5 h in Escherichia coli strain BL21(DE3)-
pLysS. The overexpressed proteins were purified by ion
exchange chromatography using Q SepharoseTM, Fast
Flow resin followed by FPLC (Source 15Q resin).

Determination of extinction coefficients of
CRABPII mutants

The absorption extinction coefficients (e) were deter-
mined according to the method first described by Gill
and von Hippel.34 The calculated values are (in M21

cm21): R132K:19,202; R132K:Y134F:18,317; R132K:Y134
F:R111L:16,654; R132K:R111L:20,846; R132K:Y134F:
L121E:18,422; R132K:L121E:17,981; R132K:Y134F:
R111L:L121E:21,500; R132K:R111L:L121E:23,136; R132
K:Y134F:R111L:L121E:T54V:19,362; R132K: R111L:L12
1E:T54V:19,706; R132K:L121E:T54V:20,925; R132K:R11
1L:T54V:21,190; R132K:Y134F:R111L:T54V:17,798; R13
2K:R111M:L121E:18,678; R132K:R111V:L121E:19.027;
R132K:R111H:L121E:19,550; R132K:R111K:L121E:15,068;
R132K:R111E:L121E:17,611.

Figure 2
(a) Retinal bound to R132K:R111L:L121E-CRABPII as a Schiff base through Lys132. (b) Overlay of retinal bound to R132K:R111L:L121E -CRABPII
(yellow carbon atoms) and RA bound to WT-CRABPII (blue carbon atoms). [Color figure can be viewed in the online issue, which is available at
www.interscience.wiley.com.]
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