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Immunoprotection by Sap2 and dendritic cells against systemic Candida albicans

infection in mice
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Abstract: Objective To investigate the effect of combined immunization with recombinant Sap2 and dendritic cells (DCs)
against systemic Canddida albicans infection. Methods We constructed a prokaryotic expression vector carrying sap2 of Candida
albicans to obtain Sap2 protein. Murine DCs were sensitized by pulsing with Candida albicans spores and rope. Five groups of
mice were immunized with recombinant Sap2 protein and sensitized DCs, sensitized DCs, naive DCs, Sap2, or PBS alone for 3
times, and the effect of the immunization against systemic Candida albicans infection were assessed by observing the survival of
the mice, detecting the percentages of CD4" and CD8' cells, CFU in the kidney homogenate, and examining renal pathologies.
Results Immunization with Sap2 and sensitized DCs and with DCs or Sap2 alone all prolonged the mouse survival and
produced obvious effect in renal protection and immune enhancement, but such effects were more obvious with the combined
immunization. Conclusion Combined immunization with Sap2 protein and DCs offers strong immunoprotection against
systemic Candida albicans infection in mice, which provides experimental evidence for the development of new combined

vaccines for immunoprotection.
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Fig.2 Electrophoresis of the PCR product of pET32a-Sap2
vector. M: Marker; Lanes 6, 14, 16: Target gene; Lanes 1-5,
7-12, 15: Negative.
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Fig.3 Electrophoresis of pET32a-Sap2 vector

digested by EcoR I and Xho I. M: Marker; 1:
Before digestion; 2: After digestion.
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Fig.4 12% SDS-PAGE of Sap2 obtained after induced
expression at 18 °C overnight. M: Marker; 1:
Supernatant of 1.0 mmol/L IPTG Induced breakdown;
2: subside of 1.0 mmol/L IPTG Induced breakdown).
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Fig.5 Result of Western blotting. 1: Marker; 2:
protein of supernatant; 3: protein of subside.
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Tab.1 Analysis of survival time and CD4" and CD8' cells of the mice

Group Median survival Survival rate(%) CD4'(%)* CD8'(%)*
Test group 7 90% 43.10 17.58
Sensitized DC group 5 50% 40.58 15.62
Not sensitized DC group 3 20% 25.31 13.23
Sap2 group 4 40% 30.98 14.44
PBS control group 2 0 20.98 11.46

B 7 /R ESRE A

Fig.7 Renal pathologies in the mice (HE, original magnification: x40). A: Combined immunization group; B: Sensitized

DC group; C: no sensitized DC group; D: Sap2 group; E: PBS group.

AL A PCRAEZA KT Tl HH A B 22 e B T
BT SAP2JFF, i B/ INS W M5 FAHAT 465 1)
HT T TSRO S8 E SRS Ak ik,
TR EE T J5A% 261k PET-32a-SAP2, # 41 Fi ki £ fe 1
PBFEAF18 °C,1.0 mmol/L IPTG 44 F ki3 iy B
MEH. DHRSUE R EA EAE A, LM
PRFIRTA PR PRI A (0 B2 A T UTE i
A,

DCAEN RN I BB AP IRHR SE AnE , LR 2k
PERZ AR RO i A A S L R iRl , B
Ao KSR E ARG s LG T 4N AaE S . DC
S H AT E— AT ATE AL iR 4 B PE T 40 (Th 40
JitL) B APC, 2 F2 [ Gl B RS A M e
IR ™, DC XTI AR 2 T sl i
WIBLC IR Z R (PRR) ™, PRR AT (R i4 AT fi2
HERAIR TR FRIR  SEAE S A 2 AT R AL, SR PR A
Y2 N IR L [RIERHIE ) 530 1L-12 1L-23 4 At A 5

RS EERARAFE G E N A e BR A, DC Y mir-15548
A% DC YIS R , R I SY DC X IR il )
JE IR [R5 mir-146a 2381 A S 2 1R
FEZ AP microRNAY B (18 22 R S AL
DC i b A YL B LRIk B 5T B R A Rl
TECHAIAAEEBhE T 40 (Th 408 Hs3E", 4 Th 41
MOAEDRE_EA% EE A, AR ELHIZY , B T AR PSR T
(RGN A iR SRR ) ARSI B
R 22 BRI AT SR Z AR ETR, JFH e 8 N DC
J& 51 B A ARSI B DC 41 5 AR B DC 4L
By TR i \CD4",CD8 4 i & 22 57 i B i s AR UL
DC 41 DC AL Feii AR I ., AEAF PR R e
F2ES  (HEUH DC A E N DC A A AAIE K, i3
BH S DC X PR 22158 B PR TEL - B R 22 AHRT ™ A s
TR VA TiER 7 B RN B S L S S K )
PERAPRCR A

BUARST R 2215 BT 1 e UL A 456 [ A esie Fl



- 1034 - http://www.j-smu.com

J South Med Univ, 2014, 34(7): 1030-1034

PAFE L , DCTEHURGL S rh U EHT ke, HER
S TP —TE B2 R ) , SURRAHE
SEMIR S AR A S, R T CDA'T
(Th1.Th2)M1CD8" Tk A ftm AL, At H Hhsi
5540 535 53U DC 4 \Sap2 41 CD4",CD8" & i Tl it
HRAT 22 R, S 5 Sap2 4 AR A AR
FH2ES VI G e i 5 HA R ERT, X m]
fie A2 Fh T E 418 1 Sap2 Jl N R AE BT Sap2 Bidk—
F SRR 0 s B DC £ 21455 CD4’ T(Thi,
Th2)F1CD8" T itk L A A3 fb— 3= T B2 A A A e,
WIB B RV TP R G R 24 B B iy T B
AR IS RS SEU DC A7
W TG 2R S (RS A A A A s DC A Fir
FEF A JE ARSI R AT A AR TSR I

/INERUEF WIS DT ARy BT s s S B 2 S At A%
ZHAR LT BB CR VR B B S SO, S /)N
BRI FE T/ INRUE /NS, Y B DC 24
JK e B 48, e R R, O R R DC 4 AR
1 Sap2 ZH FE LA ., B /INER T e 1 40 s PBS X FEZH
B /INVEEE K Feim JEISE, A AAERL, X
HAWSISZERARLT

PHAR AHT RGP S BR B I R PERE RE S T4
Pl S L RES AR i 27 LR AR 1 Sap2 5
A DC 1 2 451 BRSSP R A BOE R RGE Y
GPELRI T, 30N RGEME FUBR LI B PRI A2 B T & B8
TE SRS X AEARIG PRIV B E S

SEk

(1] JEREE, fISOHT, frBiie, 45 SRSk P A B E 2 A R 5
JRA AR IR P RIEARBTTE[I]. fRefiEE-y, 2009, 4(6): 648-9.

[2] Long SS, Stevenson DK. Reducing candida infections during
neonatal intensive care: management choices, infection control, and
fluconazole prophylaxis[J]. J Pediatr, 2005, 147(2): 135-41.

[3] Chang MR, Correia FP, Costa LC, et al. Candida bloodstream
infection: data from a teaching hospital in Mato Grosso do Sul,
Brazil[J]. Rev Inst Med Trop Sao Paulo, 2008, 50(5): 265-8.

[4] Villar CC, Kashleva H, Nobile CJ, et al. Mucosal tissue invasion by
Candida albicans is associated with E-cadherin degradation,
mediated by transcription factor Rim101p and protease Sap5p [J].
Infect Immun, 2007, 75(5): 2126-35.

[5] Murad AM, denfert C, Gaillardin C, et al. Transcript profiling in
Candida albicans reveals new cellular functions for the

transcriptional repressors CaTupl, CaMigl and CaNrgl[J]. Mol
Microbiol, 2001, 42(4): 981-93.

[6] Tongchusak S, Leelayuwat C, Brusic V, et al. In silico prediction
and immunological validation of common HLA-DRB1-restricted T
cell epitopes of Candida albicans secretory aspartyl proteinase 2[J].
Microbiol Immunol, 2008, 52(4): 231-42.

[7] Degel B, Staib P, Rohrer S, et al. Cis-Configured aziridines are new
pseudo-irreversible dual-mode inhibitors of Candida albicans
secreted aspartic protease 2[J]. Chem Med Chem, 2008, 3(2): 302-15.

[8] Cassone A. Fungal vaccines: real progress from real challenges[J].
Lancet Infect Dis, 2008, 8(2): 114-24.

[9] Vilanova M, Teixeira L, Caramalho 1, et al. Protection against
systemic candidiasis in mice immunized with secreted aspartic
proteinase 2[J]. Immunology, 2004, 111(3): 334-42.

[10]Steinman RM, ldoyaga J. Features of the dendritic cell lineage[J].
Immunol Rev, 2010, 234(1): 5-17.

[11] Takeuchi O, Akira S. Pattern recognition receptors and inflammation
[J]. Cell, 2010, 140(6): 805-20.

[12] Ceppi M, Pereira PM, Dunand-Sauthier 1, et al. MicroRNA-155
modulates the interleukin-1 signaling pathway in activated human
monocyte-derived dendritic cells [J]. Proc Natl Acad Sci USA,
2009, 106(8): 2735-40.

[13]Lu C, Huang X, Zhang X, et al. miR-221 and miR-155 regulate
human dendritic cell development, apoptosis, and IL-12 production
through targeting of p27kip1, KPC1, and SOCS-1[J]. Blood, 2011,
117(16): 4293-303.

[14] Martinez-Nunez RT, Louafi F, Friedmann PS, et al. MicroRNA-155
modulates the pathogen binding ability of dendritic cells (DCs) by
down-regulation of DC-specific intercellular adhesion molecule-3
grabbing non-integrin (DC-SIGN) J]. J Biol Chem, 2009, 284(24):
16334-42.

[15] Gantier MP. New perspectives in MicroRNA regulation of innate
immunity[J]. J Interferon Cytokine Res, 2010, 30(5): 283-9.

[16] Zhu J, Paul WE. CD4 T cells: fates, functions, and faults[J]. Blood,
2008, 112(5): 1557-69.

[17]Romani L. Immunity to fungal infections [J]. Nat Rev Immunol,
2004, 4(1): 11-23.

[18]Shoham S, Levitz SM. The immune response to fungal infections
[J]. Br J Haematol, 2005, 129(5): 569-82.

[19] Le Blanc DM, Barousse MM, Fidel PJ. Role for dendritic cells in
immunoregulation during experimental vaginal candidiasis [J].
Infect Immun, 2006, 74(6): 3213-21.

[20] De Bernardis F, Lucciarini R, Boccanera M, et al. Phenotypic and
functional characterization of vaginal dendritic cells in a rat model
of Candida albicans vaginitis [J]. Infect Immun, 2006, 74 (7):
4282-94.

(i AN EA)



