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Scheme 1. Representative structure for GIPCs used in this study, with
numbering of sphingoid (phytosphingosine) and myo-inositol (Ins) residue.
Depicted are predominant lipoforms of Man�1 → 2InsPCer (M�2IPC) from
Agaricus blazei, where sphingoid may be either t18:0 or t20:0,
fatty-N-acylation may be either h22:0 or h24:0.
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Table 1. Designations and structures for fungal glycosylinositol
phosphorylceramide fractions analyzed or referred to in this study
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Scheme 2. Characteristic fragmentations of glycosylated IPCs. (A) Nomenclature of
Adams and Ann23 for fragmentation of ceramide moiety, and of Singh et al.40 for
myo-inositol phosphoryl group; (B) sphingoid d3b ion, proposed by Hsu and Turk;33 and
(C) hydrated analog of d3b ion, proposed in this study as a product of t18:0
phytosphingosine-containing ceramide.

Scheme 3. Fragmentation of Li�-adducted glycans with
nomenclature according to Domon and Costello45 and Costello
and Vath.22 (A) Production of B and Y fragments and (B)
production of C and Z fragments. No definitive mechanism is
implied. (Epoxide structures for B and Z ions are drawn according
to Assam and Glish46).

Scheme 4. Fragmentation of M(�2/�6)IPC, with
nomenclature according to Costello and Vath,22 as modified for
GIPCs.40 Hydrogen transfers as in Schemes 2 and 3 are omitted
here.
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Figure 1. ESI-MS of MIPC from Agaricus blazei (Ab-1).
(A) Low OR Li� adduct profile; (B) Li� adduct precursor ion
profile, acquired in tandem ESI-MS/CID-MS mode with
selection of m/z 435 in Q3; and (C) section of in-source
ESI-CID-MS fragmentation spectrum acquired on Li� adducts
at high OR.
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Figure 2. Comparison of tandem ESI-MS/CID-MS product ion
spectra from [M � Na]� or [M � Li]� of MIPC from Agaricus
blazei (Ab-1). (A) Products of [M � Na]� at m/z 1160;
(B) products of corresponding [M � Li]� at m/z 1128; (C)
products of [M � Li]� at m/z 1100; and (D) products of [M � Li]�

at m/z 1072 (unlabeled peaks in (B) and (C) have same m/z as
corresponding peaks in (A)).
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Figure 3. ESI-MS of MIPC from mycelium form of Sporothrix
schenckii (Ss-M1). (A) Low OR Na� adduct profile; (B) low OR
Li� adduct profile; and (C) Li� adduct precursor ion profile,
acquired in tandem ESI-MS/CID-MS mode with selection of m/z
417 in Q3.

Figure 4. Comparison of single analyzer and tandem mass
spectra of MIPC from mycelium form of Sporothrix schenckii
(Ss-M1). (A) In-source ESI-CID-MS fragmentation spectrum
acquired on Li� adducts at high OR and (B) tandem
ESI-MS/CID-MS product ion spectrum from [M � Li]� at m/z
1100 (note that abundance of peak at m/z 417 only has been
attenuated by a factor of 8 compared with the rest of the
spectrum).
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Figure 5. ESI-MS of M2IPC from Aspergillus fumigatus (Af-2).
(A) Low OR Li� adduct profile; (B) Li� adduct precursor ion
profile, acquired in tandem ESI-MS/CID-MS mode with
selection of m/z 597 in Q3; and (C) tandem ESI-MS/CID-MS
product ion spectra from [M � Li]� at m/z 1274.

Scheme 5. Fragmentation of M�3M(�2/�6)IPC, with
nomenclature according to Costello and Vath,22 as modified for
GIPCs.40 Hydrogen transfers as in Schemes 2 and 3 are omitted
here.
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Figure 6. ESI-MS of M2IPC from mycelium form of Sporothrix
schenckii (Ss-M2). (A) Low OR Li� adduct profile; (B) Li�

adduct precursor ion profile, acquired in tandem
ESI-MS/CID-MS mode with selection of of m/z 579 in Q3; and
(C) tandem ESI-MS/CID-MS product ion spectrum from
[M � Li]� at m/z 1262 (note that abundance of peak at m/z 579
only has been attenuated by a factor of 4 compared with the
rest of the spectrum).
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Figure 7. ESI-MS of M2IPC from yeast form of Sporothrix schenckii (Ss-Y1 and Ss-Y2). (A) Low
OR Li� adduct profile of Ss-Y1; (B) corresponding Li� adduct precursor ion profile, acquired in
tandem ESI-MS/CID-MS mode with selection of m/z 579 in Q3; (C) low OR Li� adduct profile of
Ss-Y2; and (D) corresponding Li� adduct profile from precursor ion ESI-MS/CID-MS, with
selection of m/z 579 in Q3.
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Figure 8. Tandem ESI-MS/CID-MS product ion spectra from [M � Li]� of M2IPC from yeast form of
Sporothrix schenckii (Ss-Y1 and Ss-Y2). (A) Products of Ss-Y1 [M � Li]� at m/z 1290; (B) products
of Ss-Y1 [M � Li]� at m/z 1262; (C) products of Ss-Y2 [M � Li]� at m/z 1306; and (D) products of
Ss-Y2 [M � Li]� at m/z 1278.
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Figure 9. ESI-MS of GalM2IPC fractions from mycelium forms
of Histoplasma capsulatum (Hc-M3a, Hc-M3b) and Sporothrix
schenckii (Ss-M3). (A) Low OR Li� adduct profile of Hc-M3b;
(B) low OR Li� adduct profile of Hc-M3a; and (C) low OR Li�

adduct profile of Ss-M3.

Figure 10. Tandem product ion spectra of lithiated GalM2IPC
fraction from mycelium form of Histoplasma capsulatum
(Hc-M3a). (A) Tandem ESI-MS/CID-MS product ion spectra
from [M � Li]� at m/z 1424; (B) tandem ESI-CID-MS/CID-MS
product ion spectra from primary phosphoglycan fragment
[C3PO3(Li) � Li]� at m/z 759; and (C) tandem
ESI-CID-MS/CID-MS product ion spectra from primary
phosphoglycan fragment [B3PO3(Li) � Li]� at m/z 741.
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Figure 11. Expansions (m/z 200–400) of tandem ESI-CID-MS/CID-MS product ion
spectra from [Y0 � Li]� of GIPCs from Agaricus blazei (Ab-1a,b,c) and mycelium form of
Sporothrix schenckii (Ss-M1). (A) Products of Ab-1c [Y0 � Li]� at m/z 718; (B) products of
Ab-1a [Y0 � Li]� at m/z 662; (C) products of Ab-1b(1 � 2) [Y0 � Li]� at m/z 690; and
(D) products of Ss-M1 [Y0 � Li]� at m/z 690 (product spectra acquired for m/z 690 of
Ss-M2 and Ss-M3 were essentially identical to this).

Scheme 6. Fragmentation of M�3(Gal�4)M�2IPC, with
nomenclature according to Costello and Vath,22 as modified for
GIPCs.40 Hydrogen transfers as in Schemes 2 and 3 are omitted
here.
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Figure 12. Expansions (m/z 200–400) of tandem ESI-CID-MS/CID-MS product ion
spectra from [Y0 � Li]� of GIPCs from yeast form of Sporothrix schenckii (Ss-Y1 and
Ss-Y2). (A) Products of Ss-Y1b [Y0 � Li]� at m/z 718; (B) products of Ss-Y1a [Y0 � Li]�

at m/z 690; (C) products of Ss-Y2b [Y0 � Li]� at m/z 734; and (D) products of Ss-Y2a
[Y0 � Li]� at m/z 706.
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