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Supplementary Table S1 Serological data of the sera used in this study

Subject sIgE(KUA/mI) sIgE(KUA/mI) ISubjec:t sIgE(kUA/mI) slgE(kKUA/mI)
Age Gender I Age Gender
No. dog dander catdander 1 No. dog dander cat dander
1 29 F 42.60 n.d. : 23 23 M 67.50 10.5
2 63 F 70.10 n.d. I 24 21 F 55.60 17.8
3 39 M 18.90 0.65 : 25 52 F >100 43.9
4 38 F 23.00 1.02 : 26 32 M 5.17 84.3
5 18 F 77.30 n.d. 1 27 52 M 10.70 0.65
6 34 F 40.70 n.d. : 28 57 M 41.70 8.62
7 32 M 24.40 n.d. 1 29 60 M 46.30 0.52
8 48 F 10.30 nd. ,3 26 F 58.90 13.6
9 40 M 15.20 n.d. 1 31 38 M 14.10 33.1
10 41 F 12.80 n.d. : 32 29 F 6.62 13.0
11 28 F 78.80 n.d. : 33 23 F 8.04 12.6
12 26 F 14.90 72.9 1 34 24 F 4.49 71.9
13 39 F 14.20 20.4 : 35 39 F >100 12.5
14 56 F 70.60 n.d. 1 36 30 F 23.70 3.14
15 23 F >100 n.d. 137 30 F >100 2.43
16 22 F >100 n.d. I 38 58 F 58.10 9.33
17 40 F >100 nd. | NL 37 F <0.35 <0.35
18 27 F >100 n.d. I N2 27 M <0.35 <0.35
19 26 F >100 n.d. : N3 42 F <0.35 <0.35
20 22 F 4.16 50.3 : N4 51 F <0.35 <0.35
21 20 M 7.34 14.7 1 N5 62 F <0.35 <0.35
22 30 F 91.30 2.75 : N6 40 F <0.35 <0.35

n.d.: not determined

Supplementary Table S1 Yamamoto, K. et al.



Supplementary Table S2 Primers used in this study

Canf6 forward 5-GGGGGATCCCACGAGGAAGAAAAC-3’
Canf6reverse 5-TTTGTCGACTCACTCAGCACTGGAGAC-3’

mu-1 5’-GGAAACTTCGATATTGCAGCGGCTTCGGGAGATTGGTAT-3’
mu-2 5’-TTGGCCTCAGATATCGCGGCAGCGATAGAAGAAAATGGC-3’
mu-3 5’-ATCAAGGAAAAGATAGCAGCAGCTGGCAGCATGAGGGTT-3’

Underlines denote the nucleotides where mutations were introduced
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No. 16 No.1 No.2 No.3 No.4 No.5
Patient Non-dog allergic donor

Supplementary Fig. S1 Detection of Can f 6-reactive IgE by western blotting.
Sera from patient 16 and six non-dog-allergic donors were subjected to
western blotting for Can f 6-reactive IgE. The arrowhead indicates the position
of rCan f 6.
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Supplementary Fig. S2 Average root mean square deviation (RMSD) of
main-chain atoms from the mean structure averaged over the four molecules
In the asymmetric unit as a function of residue number. Positions of typical
secondary structures in rCan f 6 (chain A) are also shown.
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Supplementary Fig. S3 SDS-PAGE analyses of the purified mutated rCan f 6
proteins. Purified recombinant proteins of mutated and non-mutated rCan f 6
(2 pg/lane) were electrophoretically separated under (A) reducing or (B) non-
reducing conditions and stained with Coomassie Brilliant blue.
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Supplementary Fig. S4 Molecular mass determination of the mutated rCan f
6 proteins. (A) MALDI-TOF mass spectra of the mutated rCan f 6 proteins.
The m/z values of the main peaks correspond to the deduced molecular mass
of individual recombinant proteins (mu-1: 20221.77, mu-2: 20164.72, mu-3:
20177.85). (B) Distribution states of the mutated rCan f 6 proteins analysed
by AUC-SV. The molecular mass of rCan f 6-mu-1, mu-2, and mu-3 were
calculated as 18.7, 19.1, and 17.7 kDa, respectively.
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Supplementary Fig. S5 Circular dichroism (CD) spectra of non-mutated and
mutated rCan f 6 proteins. CD measurements were performed with a far-Uv
range at 200-260 nm with a J-820 spectropolarimeter (Jasco, Tokyo, Japan).
The temperature of the sample solution in the cuvette was controlled at

37° C by a Peltier PTC-423 L thermo-unit (Jasco). The path length of the
optical quartz cuvette was 1.0 mm and the sample concentration for the far-
UV range was 5 uM in PBS (pH 7.4). The data are expressed as the molar
residue ellipticity [4].
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Canf6 -HEEENDWVVKGINFDISKI|ISGDWYS I|LLASDIKEKIEENGSMRVEVKDIEV-[LISINSSL IFT 58
Feld 4 --HEEENVVRSINIDISKI|ISGEWYSI|ILLASDVKEKIEENGSMRVEVEHIKA-LDNSSLSFV 57
Equcl QQEENSDWVAIRNFDISKISGEWYSI|IFLASDVKEKIEENGSMRVFEVDV IRA-LDNSSLYAE 59

Canfl1 - - - - - QDTPALGKIDTVAVISGKWYLKAMTADQEVPEK---PDSVTPMILKA-QKGGNLEAK 51
Feld7 - - - - - QDPPASGEDTMAMSGKWYLKAMITDRETSWKK - -PELMTPMTLTYV -LEGGNLKAE 52
Canf2 ---QEGNHEEPQGGLEELISGRWHSVALASNKSDL IKPWGHFRVEIHSMSA-KDG-NLHGD 55
Canfd4 - - - - - - - QLPLPNVLTQVISGPWKTLY I SSNNLDKIGDNGPFRIYMRGINVDIPRLKMSFN 53
Cont-1 Cont-2
Canfé MHTKVNGKCTKISLICNKTEKDGEYDVVHDGYNLFRIIETAYIIFHLNNVNEFQ 118
AAA AAA
Feld 4 FHTKENGKCTEIFLVADKT -KDGVYTVVYDGYNVIFSIVETVYDEY ILLHLLNFDKTRPFQ 116
Equcl YQTKVNGECTEFPMVFDKTEEDGVYSLNYDGYNVFRISEFENDEHI ILYLVNFDKDRPERQ 119
Canf1l I TMLTNGQCQN I TVVLHKTSEPGKIY-TAYEGQRVVFIQPSPVRDHYILYCEGELHGRQIR 110
Feld7 TTLLTINGQCKEVELILEKTSEPKKY -TTYGGKRVVYIEPTEVKDHYIFYCEGEMQGEQAR 111
Canf2 ILIPQDGQCEKVSLTAFKTATSNKFDLEYWGHNDLYLAEVDPKSYLILYMIINQYNDDTSL 115
Canf4 FYVKVDGECVEN-SVGASIGRDNLIKGEYNGGNYFRI IDMTPNAL IGYDVNVDSKGKI TK 112

Canf6 LMELYGRKPDVSPKVIKEKFVRYCQGME I PKENILDLTQVDRCLOQARQSEAAQVSSAE 175
Feld 4 LVEFYAREPDVSQKLKEKFVKYCQEHGIVNS--ILDLTEVDRCLQARGSEVAQDSSVE 171
Equc1l LFEFYAREPDVSPEIKEEFVKIVQKRG I VKENI IDLTKIDRCFQLRGNGVAQA - - - - 172
Canf1l MAKLLGRDIPEQSQEALEDFREFSR-AKGLNQE|/I'LEILAQSETESPGGQ - - - - - - - - - - 156
Feld 7 MAKLVGRDIPESNEEALENFREFLR-AKGFNQE|/I FSPKQSDTICPPGTDQEPEV - - - - - 162
Canf2 VAHLMVIRDL SRQQDFLPAFESVCEDIGLHKDQIVVLSDDDRCQGSRD - - - - - - - - - - 162
Canf4 VALLMGRGAHVNEEDI AKFKKLSREKGII PEENI I YLGDTDNCPNHE - - - - - - - - - - - 158
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Supplementary Fig. S6 Can f 6 mutations within surface-facing regions that are
less conserved among the lipocalin allergens and their effect on IgE reactivity.
(A) Three successive amino acids at two sites within the less conserved region
were substituted with triple alanine and designated rCan f 6-cont-1 and cont-2.
(B) Schematic representation of the mutation sites of rCan f 6-cont proteins
(shown in green) as well as those of rCan f 6-mu proteins. (C) Relative IgE
reactivity to rCan f 6-cont proteins compared with rCan f 6 was evaluated by
ELISA. Can f 6-reactive sera from 18 patients were subjected to this assay. Lines
in individual columns denote medians.
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Supplementary Fig. S7 Structural Similarities of Can f 6 to Equ c 1, Can f 2,
and Can f 4. Superimposed X-ray structures (A) between Can f6 and Equ c 1
and (B) among Can f 2, Can f 4 and Can f 6 are shown. The mutation sites of
rCan f 6-mu-1, mu-2, and mu-3 are indicated in red and the corresponding
sitesof Equ c 1, Can f 2, and Can f 4 are indicated in blue, green, and orange,
respectively.
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Supplementary Fig. S8 Images of the representative protein crystals of
rCan f 6.
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