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GPI-anchored proteins in Candida albicans : recent progress
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[Abstract] Glycosylphosphatidylinositol (GPI )-anchored proteins are important cell surface proteins in Candida albicans
(C. albicans) , and they have important impact on the adhesion, morphogenesis and cell wall synthesis of C. albicans. In recent
years, more important functions of GPI-anchored proteins have been identified along with the progress in research of
C. albicans. By introducing the concept of C. albicans GPIl-anchored proteins, we reviewed the progress in GPl-anchored

proteins research from the perspective of family classification and functional classification, and discussed the future research

direction for C. albicans GPI-anchored proteins.
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Fig 1 Domain structure of a typical GPI-anchored protein
GPI. Glycosylphosphatidylinositol. The figure is revised from that of

Nather et alt®!

Cell membrane

B2 SHmEHESEAN GPL#EEE B (GPI-PMPs; A)F0
59 EEH 45 & # GPI $#E & B (GPI-CWPs; B)

Fig 2 Plasma membrane GPI-anchored proteins (GPI-PMPs; A)
and cell wall GPI-anchored proteins (GPI-CWPs; B)
GPI: Glycosylphosphatidylinositol; Man: Mannose; GleN: Glu-
cosamine; EtN: Ethanolamine; Ins: Inositol; P: Phosphore. The

figure is revised from those of Richard et all*Jand Nather et al‘t’

1.2 am2LEdd GPI# T kan s rmikiE  WE 3 i

IR B 22 B T AR N GPY 4l 5 38 1 I & B4 GPT 4l
B BRURT AR B L A R AN AR . GPT 4 A B o
Jem 4 MEHENFTMNIEREABE &Y. 2R H AL
AT A T 22 52 6 0 T T 4 M-k M TR UL B L 4R S I L H
FEWE BRI B AR TR B A A B - AR kLR L OB AL
GPL 4, A A (8 DR A B, H N ik A
B 51 30 P L P JT ) T I AR 25 C g 1Y
FEAE 5 BRI S o 0705 1 AR 3L L T GPT # 2K uifi R e 25 44
FP I i 3R 5 9 b 0 IR 5 0o IR B A A 45 & L T L GPI B e
M. B R GPL #  & [@ 4r W30 40 M B 3% L B
GPI-PMPs, #843 GPI-PMPs 7E 41 Jfd I I 7% , 5 240 Ml B | 1Y
B-1.6-% R WA 45 & . JE AL GPI-CWPs'™!, B #5548 i, GPI
BHE R C RS EIERRT A LR o O ST Y 5 A E
W2 7 91 45 6F GPT B A 2R 1 10 40 Al 5 s 40 i e o £ i 38 O
FERS, BARME L LB PR GPT 4 & A X 51 0, (278
SRR S 46 A B b L AR N X P FP GPT B E B 1 IX 4 TR OR T,

q GPL-CWPs
(
GP1PMPs

mi\

N fremf)C
\ Secretory
ER NC pathway
aaﬁ—’ :
l»!j’i"

B3 BR£EBSEGPIHEEEARMEELRE

Fig 3 Synthesis and transport procedure of a

Cell'wall

GPI-anchored proteins in C. albicans
GPI. Glycosylphosphatidylinositol; GPI-CWPs: Cell wall GPI-an-
chored protein; GPI-PMPs: Plasma membrane GPI-anchored pro-
tein; C. albicans: Candida albicans. The figure is revised from that
of Richard et alt*). The first step of GPI anchor biosynthesis occurs in
the endoplasmic reticulum (ER) or at its surface: synthesis of the
GPI core structure and translation through the ER membrane of the
future GPI-anchored proteins. The subsequent attachment of the pro-
tein onto the GPI anchor takes place in the ER lumen. Then the GPI-
anchored proteins follow the secretory pathway to be presented at the
cell surface. The particularity is an additional step in which the GPI
anchor is cleaved after the glucosamine and the protein with the rem-
nant part of the anchor is directed to the cell wall and covalently
linked to -1, 6-glucan. Solid square: Lipid group; Solid circle: My-
oinositol group; Hollow square: N-acetylglucosamine group; Hollow

circle; Mannose group
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Tab 1 Main families of genes corresponding

to GPI-anchored proteins of C. albicans™!

Family Member gene
1 orf19. 4652, orf19. 4653
2 CHT1, CHT2
3 DFG5, PGA51/DCW1
4 ECM331., ECM33. 3
5 EXG2, SPR1
6 PGA37, PGAS7
7 PGA59, PGA62
8 SAP9, SAP10
9 CRH12, UTR2, CRH11
10 PGA2/SOD4, PGA3/SOD5, PGA9/SOD6
11 PGA15, PGA41, PGA42
12 HWP1, RBT1, PGA8/HWP2
13 PGA29, PGA30, PGA31
14 PLB3, PLB4, PLB5
15 CSA1l, PGA7, PGA10/RBTS8. RBT5
16 PGA4/GAS1, PGA5/GAS2, PHR1, PHR2
17 ALS1, ALS2, ALS3, ALS4, ALS5,
ALS6, ALS7, ALS9
18 HYR1., IFF1, IFF2, IFF3, IFF4,

IFF5, IFF6, IFF7, IFF8, IFF9

Families have been classified according to a BLASTP analysis of

C. albicans genome sequences
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ALY B AL (SOD) B I KR4 3 A~ F K . SOD4
SODS5 Hl SOD6 . EAi143 5l 4t F R 22 B2+ 76 SOD 1 A [ T
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FITTREAE R BLIR 25 T (IR 22 WE 1 1 8 e ML AR 1 e AR Y
PGAS59 1 PGAG62 P/~ DA 1) i 2% 3 25 i B TR1 ke Xof 200 it B+
o2 Yy R o I I N R E S E AW T AR
TR B T 400 i B 1) ¥ £ A AR E M. PGA4 . PGA5 . PHR1 il
PHR2 BRI R gk 3-1, 3-7 R AH % B B , 5% 19 {22 1% B
P B-1, 3-% OB B-1, 691 R 3E KD . PGA29 . PGA30
M PGA3ST Ry B 22 B B BT 45 A 19 — A 32 T R
Plaine 255 BF5T & 30, 76 PGA31 B2 (0 B Ak b, (1R 22 18 B
B A0 E R LT AR R
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R o R H R A 0 ol MRS i R o i TR 8 4 i Rk L T %
P it 2k A 2 3 8 T ok 85 BT B T R0 AR W B R R BE D 1 R
B, PGAL H PGA26 1 i 2 24 fg . 25 400 il o8 ik 14 %66 BT A
S F A PR IR g T 18 T R 9 OB 5 BEAR, B E AT
21 fif0 BE 25 ) A5 45 5 I Uk YWP T ) B e X IR 24
BERR (0 3858 T8 25 5% 0 2 7 WA 5 i, (H 2 066 115 3 5 1R
PR B A AE D B T B R F T RES 5 T Al
PR B RS T
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KA W 05 L S 5 22 W R B A0 0 BE 2R A i T
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T 5 T A0 B ) 5 K T R 2 I A R 0 8 5 AR L IR R

B 22 8 B T 5 10 B R 20 i ) 2 B RR L (AR AR 2 B
WEUK I PSS, PHR1 M PHR2 %t p-1. 3-% BAHH #
it , 5% ) (B 22 TR B TR 31, 370 SROBE R B-1, 67 SR Wl 1y 58 B
CATR R Z A A pH M5, 7E 50 pH & T 5.5 1
PHR1 # 35 FE 18, M 2 PHR2 % ik E WM, R PHR1 #
PHR2 ¥ B8 5% Wi [ {5 22 T BF 0 14 266 B AN 80 157, UTR2
Gt 1,3-1, 4R SME i, X 1 1R 22 I R B 400 M 1) & i
FIET/EH . B M RIEZHBI pH AT PLBS Al
PLBS5 2y BT TR A 1 3 B L 9 B0 4 B I8 B B 09 3E T,
EXG2 Fl SPR1 BA 1.3-p- MR EM. 25 TR0
RE (R AR AL AT A dofe 2 1 S T A 6T T B 4 PR RE B B2 A 1 A
ST,

3.3 R GARLTEE W IR 6 A R e i B HA S B
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GPI i E R H MRS FE N RSB, BT RIM101 A M HK
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FEC AT RERY GPI 4ifi 7 8 1 AR K — #8432 2k T R
e B [ 58 B PR Dy 8 i R AT A S0IN , JHG b 2 ER A  BE S
P B EE2EN R IE Richard 255 5 70000, 11 1R 22 1%
BETR A 115 Fh GPIL #8513, LU R B2 & 9 58 A~ GPI 4
FEREMAZL TN, B 40 5 H b 8 2k 6 & BB 1T L
TR N R B A 70 FpZe 47 10 1 IR 22 B B 1 GPL e 3R 1
2 R 2 A 7E A A1 22 W B TR A Tm) U R IR i R —
K5 HAb Y A B — sk BLE R R PR 2 ALS KR
FIFF 206 i KR o e, X ek e M GPL R EdEH 5 1
1B 2 T B TR A At M1 2 T B T J LA B o 100 7 PE L B0 M
MR R T REA A B VTR IR R 0 AE H AT 60 M e A R Tl g
B GPI g A, A 3K 90 % ¥ )@ T 1R 22 B ) 18 4% 5 1
GPIHiEEA . HP MR U RE LN GPI#iEEA,
MWorf19. 4652 Al orf19. 4653 K . PGA37 Ml PGAS7 Rk,
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TR, R, X 3 86 1l 22 A T R S % GPL Sl e sE Y
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