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Abstract: Candida albicans is one of the major causes of invasive fungal infections and a
serious opportunistic pathogen in immunocompromised individuals. The antimicrobial peptide
AMP-17 has prominent anti-Candida activity, and proteomic analysis revealed significant
differences in the expression of cell wall (XOGI) and oxidative stress (SRR/) genes upon the
action of AMP-17 on C. albicans, suggesting that AMP-17 may exert anti-C. albicans effects by
affecting the expression of XOGI and SRRI genes. To further investigate whether XOG/ and
SRRI genes were the targets of AMP-17, C. albicans xoglA/A and srrid/A mutants were
constructed using the clustered regulatory interspaced short palindromic repeats-associated
protein 9 (CRISPR/Cas9) system. Phenotypic observations revealed that deletion of two genes
had no significant effect on C. albicans growth and biofilm formation, whereas XOGI gene
deletion affected in vitro stress response and mycelium formation of C. albicans. Drug
sensitivity assay showed that the MICg values of AMP-17 against xogl4/4 and srrlA4/4 mutants
increased from 8 pg/mL (for the wild type C. albicans SC5314) to 16 pg/mL, while the MICgy
values against srrid/A::srrl revertants decreased to the level of the wild type SC5314. In
addition, the ability of AMP-17 to inhibit biofilm formation of both deletion strains was
significantly reduced compared to that of wild type SC5314, indicating that the susceptibility of
the deletion mutants to AMP-17 was reduced in both the yeast state and during biofilm
formation. These results suggest that XOG/ and SRRI genes are likely two of the potential
targets for AMP-17 to exert anti-C. albicans effects, which may facilitate further exploration of
the antibacterial mechanism of novel peptide antifungal drugs.

Keywords: antimicrobial peptide; AMP-17; Candida albicans; XOG1; SRRI; clustered regulatory
interspaced short palindromic repeats-associated protein 9 (CRISPR/Cas9)
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T XF A 3 PAT A S A5 i 5 B R ) s B
FIR A SR — AR D  l d R
CRISPR/Cas9 #H kb F #F 45 #% IR i (zinc finger
nucleases, ZFNs)F15% SE 06 FFRERUN 4% B2 1
(transcription activator-like effector nucleases,
TALENs)HJE AT HOR , HARCRE | BN
B OSAAE A S AT B,
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HFAX A&ERE NDTS0 KKk M Fi# AT T
Oy Tt 2E 50 M . Hameed 25170 1o 45 AR K
DIeibR HAER & I1dhl . Ecol . Rom2 Fl Taf10 &
W, DR AT T 2 77 DhRE . I,
CRISPR/Cas9 A HIHEA: 1y G ER 1A 245 W40 A
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PR 1L (e B TR 7) B . UKL pADH99
Fl pADH100 1] | HERNDAY 252 K
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TaKaRa A w5 HABGE R A AL I d, & W
PRIEERIARILER 1, 519003 2, gRNA LFFIH
17 18] B 57 5148 30T 3 [ (protospacer adjacent motif,
PAM){ 5L 3
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Table 1  Strains used in this study

Strains Genotype Parent strains Sources
SC5314 Wild type (WT, clinical isolate)

xogla/4 xoglA/xoglA SC5314 This study
srrid/A srrid/srrid SC5314 This study
srrld/A:srrl srrid/srrid::srrl SC5314 This study
x2 KBETASY

Table 2 Primers used in this study

Primer names Primer sequences (5'—3") Size (bp)
X0G1 Up F GAAGAGAGGATAAACCAGCAATC 23
XO0G1_Up_R CCTCATGTCGAGCACTCGTCTCGTTAAGGCGTCTTGATTCTACAAGAG 48
XOGI1_Down_F GACGAGTGCTCGACATGAGGAGCTGATTATGTATTAATCTTTGATATG 48
XOGI1_Down_R CTTTGTTGATCCAGTTTCAGTTTCA 25
XOG1_ORF_F CCAACTCCAGAAGACCCAG 19
XOG1_ORF_R GGTGGCAACGAATACTCTG 19
SRRI Up_F CTGACATATTGTGTTGTCACATT 23
SRRI_Up_R CCTCATGTCGAGCACTCGTCTCGATGCATTCAGAACGGGTTTTTT 45
SRRI _Down_F GACGAGTGCTCGACATGAGGTTAGTGTGTACAATGAATTCAATAATAAC 49
SRRI_Down_R CTGCCTGCCTCAAACTAATATT 22
SRRI_ORF_F GTGGTTACAGCAACCATTCC 20
SRRI_ORF_R CATTCTTCCACTGTTGACTAC 21
pADH100_F GTTTTAGAGCTAGAAATAGCAAGTT 25
pADH100_R CAAATTAAAAATAGTTTACGCAAG 24
CRISPR/Cas9_F TCACCAACCGTAGCCTATTC 20
CRISPR/Cas9_R CATCACCACCCAATTGAGA 19
Primers were designed using Snapgene3.2.1.

%3 HHXEE gRNA $£F5F1 PAM {5

Table 3 gRNA target sequences and PAM used in this study

Gene names gRNA sequences (5'—3") PAM Sources
X0G1 TTGACCAGCGACGTTCCAAT GGG This study
SRR1 TGGAGATGGAACGACAGTGG TGG This study

gRNA: Guide RNA; PAM: Protospacer adjacent motif.

1.1.2 #HFHE. RFEHER
LB i35t . YPD 553t . /R4 HZ .
PWPEEZR B, RIAZNEM S-F R gl 3 b

Polymerase 4 H TaKaRa /A 7 ; FastDigest R
Wil N VI Mss 1 /Dpn 1 W H Thermo 2 A ;
RPMI 1640 }iFRIEMIH Gibco 22 H]; 2,3-bis

HEREERHFEAHARZA A YeaStar Genomic
DNA Kit™ Jl§ [ BioTeke /A ; DNA =4 4l
1R & . ookl B2 KR & . DL2000 .

DL5000 DNA Marker, PrimeSTAR HS DNA

&: 010-64807509

(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-
5-carboxanilide, XTT #%Eh M H I g I i 2
A5 BRI ARG A BBI A A 5 M A Sigma
ARSI
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1.1.3 {U&F/e&E

NanoDrop 2000 HEEEE T, WA
Thermo 73 #); DYY-60D I3k {¥ . DYCP-
31DN BK-F okl , A db 58 —2AF;
4600SF &L I AR 7 Bt &2 48, W H _E i Tanon
] 801 RIS WA, W H Nikon A+l ;
D2012plus F & xCELLHL, 1 H AL DLAB 24H];
SPX-150B-Z FUA:ALIEFR46, WA _FIFHEERAF];
iMark™ fifi AR, T ] Bio-Rad 2 F] .

1.2 A%
121 HE#REL RIS

Wt 1E T-80 C . 30% Hil-# 32 NI W
C. albicans SC5314 #%FF YPD [E1AL; 53
Wi, 35 CHEFR 24 h J5, 4kSEifpisifb 2 K.
Ie)E, BREBUEfL 2 IR VR M 2 5 mL
JCR YPD WAREE R H T, ThefE R3S C.
220 r/min) 3537 X84 KB (0Dg00=0.6-0.8)
1.2.2 HERK AMP-17 #l&

R H R A R R R E A
AMP-17 M. WHTM 24 pET-28a(+)-
AMP-17 FiLFR AR K AT R BL21(DE3)
o, Ky E 4 F Ak BL21/pET-28a(+)-AMP-17.,
PR e M BH M SR e Fh 2 5 1 RIBE R 1
LB WikKE g3, 37 CHFRK. K H#%
1:100 e+ 2 & RABE R ) LB Biapdkp
PIGESE . WS, BOUCERE, B EWHET
GEENER 2 N RTINS TN cd S EL IR SR P 2
BARAFA WG PER AMP-17,

123 HMEFERIEHNHESLEE

M HE Nguyen 2P H i) CRISPR/Cas9 J7
PR SR XOGI T SRRI KK, B %G,
FIFHTEZ 314 Benchling (www.benchling.com)
I+ # “Design and Analyze Guides” T. H % i}
CRISPR #3731 . #UH3RK HUH) 20 bp #2351 i
I LLUR M3 F ) . 5-CGTAAACTATTTTTA
ATTTG (20 bp gRNA) GTTTTAGAGCTAGAA
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ATAGC-3', BEfEA T AY) TR )R A R
S FEVHAT A L A SR SRR TR IR R A i A
{1 52 [ (single-oligonucleotide circular polymerase
extension cloning, soOCPEC)¥& a1 20 bp gRNA
P A 5] A 2 LM ALK IR TR pADH100-1, H:
W, ilid overlap-PCR J7%¥ XOGI Fl SRRI
F K ¥ ik %] 52 HE (open reading frame, ORF) [~
T#4 500 bp A4 1) DNA J@5llif it ADD-
TAG J¥5 948 H — 2% 1 kb 245 (18 2 [A] J5 R
YK {fi FH] FastDigest Mss 1 i) Biki pADH99
il pADH100-1-gRNA i Z 2644k, SR)5 % [
16 52 Bt — e 1L 2 Candida albicans SC5314
BEAZ AU M, BB E RIS T
200 pg/mL NAT ) YPD FEl{AR; 3235 |, 30 C
B g% 48 h 5, RHALPkE PR g R 1T I V% PCR
W . N EBREEFBR R CRISPR 243 H1
B R PUHEFRIC(NAT), B LR % A 5 8 T i
FRVRIEM R YP-Z PR R R B LIS
FLP S A=, M HIS-FLP ZR G 1k i 14
Fhrh 2B CRISPR 243 Fll NAT #3iC .
124 [EEMHESEE

R 1 3 i PART e I S I X i 2K 4T i A
[k, RS R IR, FEEXONTET gRNA
TSI RAE, T RIEMY gRNA #[7 ADD-
TAG ¥%1: CGAGACGAGTGCTCGACATG, H:
R BRI S R O s — 2
125 HKMZENE

SN xoglA/A F srrid/d BAEH ) YPD
AR RS R E PRI e PR 2 5 mL YPD W
TR, 30 CHiFE 16 h, BLOWURTEIER,
H JC B B R 2% wp £k V%5 W (phosphate  buffered
saline, PBS)PE% 2 k. FH i K 481 il 40 g 1141
oK Bk VR 2 1.0x10° CFU/mL, 455
200 L F 30 CHALIGFAE G, &% 2 h i
HIEH iMark™ SR EEAR AR ODgso H-22: 1l
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a2
1.2.6 H£FFNE

WK KR % . 43l YPD+10% FBS |
RPMI1640+10% FBS. Spider A8 F5%HH 5
B Z 1.0x10° CFU/mL,37 C# & 1535 2.5
J WSS T 22 iy AR o LA 3% . FIJCTA PBS
2 WO T T R E & 1.0x10° CFU/mL, B 10 ul
B VR £ YPD+10% FBS . Spider ., Lee’s [&E {4k
FRIEE, 37 CHEFE 5 d Ja M 224 KAB I .
1.2.7 RSB #NE & 7E

PRRETE AL, IR VR PR 28 1.0x107 CFU/mL,
FHTCH PBS ZZMRGESE 10 f5F5 AR 5 ANk
JERREE . B 2.5 pL WWRH 25 AMP-17. Ptk
#HE B (AMB)., FHEME(FLC), S5-I w5 nE
(5-FC). RS (CAS). mifh(NaCl, CaCly)
F0 40 M BE TP 7] Congo Red Y YPD [ AR K% 57 3%
b, 30 CHERSF 48 h, MEK B HE TS
KRBT
1.2.8 AMP-17 3 ERKRE B4 SRk 1

R 4 5 I PR 5 55 55 % 45 1 1 23 (Clinical
and Laboratory Standards Institute, CLSI)#fE## A0
M27-A3PD S kA7 25 W O R T .
Z, HEAS R E T PBS 2% vl Uk
U2, FER VR AT E 2.0x10° CFU/mL.
B 100 pL AMP-17 (0—64 pg/mL)F1 100 pL &
LRI Z 96 LA, 30 ‘CHESE 48 h, BRI
KAl ODgso {8, FHEELLE M . 16 IR & Pt &
#2459 AMB. FLC. 5-FC. CAS 1 X} 254y,
SEAHEXT AR L, AR A1 >80%FL Fr %t i 1)
S A2 Wk B B A2 52 3R 24 ) 1) e AT T VAR
(minimum inhibitory concentration, MIC){H .

1.2.9 AMP-17 355K & 4 Y4 IR A2 B B9 30 )
EF
HRRIEAL . F RPMI1640+10% FBS Wi 145

FRIKFEHE R Z 1.0x10° CFU/mL. H{ 100 uL
AMP-17 (0-64 pug/mL)F1 100 pL &R 2

&: 010-64807509

96 fLAR T, 37 CHiFE 48 h, FF Ly, HXAE
PBS &7k 3 WK, 45kl L im A 100 uL XTT/
Fl Z5 1R (menadione)iR &, #EER 2 ho H
iMark "™ f 2 A AR ARSI 45 L ODago WG E
1.2.10 AMP-17 X 5K & B A BR B B FRAE PR

HEIE 1L, ] RPMI1640+10% FBS ¥ 1455
FR I H P 2 1.0x10° CFU/mL., BL 200 pL
AT 96 fLAR 1T FF 48 h ARG,
WFEIFEBE . 014 ALH 7B A 200 uL & A A
e 1Y AMP-17 (0-256 pug/mL),37 “CH% 3% 48 h,,
s+ 1%, HJCT PBS WEM 3 WK, [ 45 Kl fL
I 100 uL XTT/H Z5BRIE G, L
B 2 h, A iMark™ fc i BEARMUAG I 45 FL OD.4oo
WG RE A
1.2.11 FHiITFEHH

ff /1 GraphPad Prism 8.0 (Graph Pad
Softare) i J2 Student’s r-test X} SZ I %4 4T
Giit2E b, P<0.05 Fon T HA G E L.

2 BRS04

2.1 CRISPR/Cas9 7 A BB IHE
XOGI #1 SRR1 AL HE

HHIH SR XOGI 1SRRI FEPH (11&
EIRJEE, it overlap-PCR J7 k¥ iR FE
ORF - T4 500 bp Z2 471 DNA J¥ 5173
(K 1A). 458K 1B iR, XOGI Fl SRRI
B L TERTEE T 500 bp £ 44N (XOGI
FRUEEVRRE . 504 bp M1 516 bp; SRRI L Rijif
W5 . 537 bp 1 501 bp) A Fill H &4 . B
it overlap-PCR ¥ M 5T 1 kb ZE474b
(XOG1 B E RITFEF . 1020 bp; SRRI &E [
. 1 038 bp)A WU HM &M (B 10), R
XOGI F1 SRR1 B P& [5) 5V #4 2 i 1) -

i H FastDigest Mss 1 E§Y]Jik. pADH99
1 pADH100-1-gRNA fifi Z £kt:Ak, SR )5 1% A 15
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Btk —EE LR C. albicans SC5314 &2 75
Yuffarp, XA T UEITH 75 PCR %80 . %
ZERANE 1D Fran, XOGI F SRR1 F:H AL 1
ZMFE RSPS9 %F XOGI Up F/Down R Hl
SRRI Up F/Down R ¥ M5, 457 1 020 bp
11038 bp 40 U K/INH (457, T 28 Target
ORF #5751 #%F XOGI _ORF_F/ORF R A
SRRI_ORF_F/ORF_R ¥ HiJ5 AR B H ML,

VL 1S ER XOGI F1 SRR FE R i i .
Ak, B B RS TR R YP-F
ZEFRRAR RS 3R 3 P L 2Bk CRISPR 4143 il NAT
Prid. R BN, 2 DNEFEHLFEZ CRISPR/
Cas9_F/R B S PER 1 Y4 38 5 ¥R B0 H (19 Faly
(K1 1D), VLI FEH B RS CRISPR 4H 43
NAT &9 LBk

B, ABFZEXT SRRI HLIA [0 % & BE 4744

A Genomic DNA ka
. UB—,F Target ORF DO_WH—F ;
! ‘I"II"II"II ; 1 20
3/ Down 5/
~ Down_R 1.0
. U N 0.5
, Down ,
. > 0.1
Down R
ADD-TAG B
[CGAGACGAGTGCTCGACATGAGG]
XOG1 SRRI
C D WT  xogld/A srrid/4 WT E F srrid/d:srrl
kb kb M1234 5 6 M456 12 3 M 1 2 3
5.0
2.0 3.0
10 2.0
05 1.0
’ 0.5
0.1 0.1

B 1 PCRIIE XOGI. SRRI ZFRFREMIN SRRI B [F [ %M E

Figure 1 Validation of XOGI, SRRI gene deletion mutants and SRR/ gene reconstitution mutant. A:
Schematic diagram of the repair homology arm. B: Construction of the upstream and downstream flanking
homologues of the XOGI and SRRI genes. Line 1-2: PCR amplification products of XOGI, SRRI _Up_ F/R
(upstream: 504 bp and 537 bp) and Down_F/R (downstream: 516 bp and 501 bp) primers. C: The repair
homologues of XOGI and SRRI genes were constructed by using overlap PCR. Line 1: PCR amplification
products of XOGI, SRRI Up F/Down_R (1 020 bp and 1 038 bp) primers. D: Validation of XOGI, SRRI
gene deletion mutants. Line 1-6: PCR products of parental and gene deletion mutant strains after
amplification of XOGI, SRRI Up F/Down R, and XOGI, SRRI ORF F/ORF R and CRISPR/Cas9 F/R
specific primer, respectively. E: Construction of the repair homologous fragments of the SRR/ gene deletion
mutant. Line 1: PCR amplification products of SRR/ Up_ F and Down_ R primers. F: Validation of SRRI
gene revertant mutants. Line 1-3: PCR products after amplification of the transformants by the
flanker-specific primers SRRI Up F/Down_R, target ORF-specific primers SRRI_ORF_F/ORF R and
CRISPR/Cas9 F/R-specific primers, respectively.
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. RN, SRRI L M & & [FJRE 2
3R S % SRRI_Up F/Down R 41
J&, T 1864 bp &b Tl H B 2%+ (Kl 1E), ¥t
WG R A HE ) o A, b F 2
Y PEs Y% SRRI_Up F/Down R Fl Target
ORF 4 M5 ¥ % SRRI_ORF_F/ORF R "1
J& . 23 AE 1 864 bp Fl 632 bp AbA F K/NH
P55 (K 1F), BEW A BRTE SRR1 FE A [lAp
W, FHAh, BIAMNE 4 CRISPR/Cas9 F/R 4§ 5+
PES I8 J5 A B H W45 (& 1F), B [
M) CRISPR 4H 43 Fl NAT B 8% =5, ks
WX A LSERE XOGI. SRRI H: N Bk 2 #i
(xogla/A I srrid/A) F1 SRRI & A [9] %b B4
(srrid/AzsrrDFEERL I
22 EEBRELFAEZWMEIEKENEK
FF%EE XOGI F SRR &R B 155
SEREAERKEIEA W, WE 7 &R R
Py -AE R Ze . B R ANE 2A FoR, HoEA
B SC5314 AHLL, xogld/A G HEE 12 h 7, 4=
KA R AT SC5314 f418, 12 h JEEK
JEBCEARTE SC5314 Fith, HERTRIT¥E
SL(P>0.05); 17 srrid/A §ede i A Bas e
0—24 h 3 EAE SC5314 Rith(& 2B), (HER

A
201 wSC5314 (WT)
o xoglA/A

I | | | I
8 10 12 14 16 18 20 22 24
Time (h)

S
N -
~
-

B2 EFESEEBIEE-EKH%

Figure 2 Growth curve of gene deletion strains. Deletion of XOG/ (A) and SRR (B) genes did not affect

TG 2F B L (P>0.05), FRgERER XOGI
FSRRI HE R R AN i 25 52 ) S BR TR AR
2.3 EEBHEWNBITREE LK

FF%EE XOGI Fl SRRI FE& PR B4 15 5 )
F SR A W 22 I8 8, A BE WS AR AN ]
W 22175 3 IR e & UK TR T 2 AR KR O .
g A 3A BN, SRR SC5314 ML,
xoglA/A F srrid/A §RETE RPMI 1640+10%
FBS W IAK: PR IE W IE W4, 18
YPD+10% FBS F1 SPIDER & {4 % 35 3,
xog1A/A ARG P 22 4= K 52 I B A, Kk
B S L WIE N 0 srrid/A FBASRAE iR 5%
FEPRENE IS TR LML N, TSR IR
o (E 3B), xogld/d Fl srrid/d &R B FE
YPD+10% FBS [EA:F 3 Bn HHEIES
e R, 5EATE SC5314 M TEIE A
A—%F(, 7 SPIDER #l LEE’S [E/AREF=IE 1,
FER W E 22 KEA—WEA, K
xoglA/A FEAZNK) T 22 4 K BB B B,
srrlA/A SRS TR TR 22 AR AR SZ B I Al . b
WEEIRAE IR, XOGT FEPR B AT 5200 1 2K b
WA BRI AR K, HirP7E SPIDER 1%
I T Bk A R

B aor = SC5314 (WT)
o srriA/A

| | 1 | | 1 | | 1 | 1
0 2 4 6 8 101214 16 18 20 22 24
Time (h)

the growth of C. albicans. Data are represented as the X +s of three independent experiments and were
analyzed by Student’s ¢-test. Compared to the SC5314, P>0.05.
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SC5314 (WT) XOG14/4 SRRIA/A

YPD+10% FBS RPMI 1640+10% FBS »>

SPIDER

B3 EERAMEBSHERZEARF M

SC5314 XOG14/4

NNy

SRRI14/4

YPD+10% FBS ¥

SPIDER

Figure 3 Effect of gene deletions on mycelium formation in Candida albicans. Mycelium formation of
XOGI! and SRRI deletion mutants in RPMI 1640+10% FBS, YPD+10% FBS, SPIDER liquid medium (A)
and YPD+10% FBS, SPIDER, LEE’S solid medium (B). Scale bar=20 um.

2.4 ERFERKEX AMP-17 B A B

NHEEL AMP-17 X} xoglA/A T srrid/A
S M srriA/Azsrrl BV ) 25 W BBUSE, R
P AT R 1 RN B g BRE 5, S 56 (spot assay)
Aer 1 ke 2 TR RN 1] 2 B 6 AMP-17 K CH 4T
W25 BURE . A5 R B OR, AMP-17 Xf
x0g14/4 T srr1A/A 62K B 1) MICso B 5 — 4~
WPERE B, MICso {1 8 pg/mL 3 % 16 pg/mL,
Xt srriA/A::srrl [0 52 T A MICgo (B 2 7 A4 T
K- T At 245 o) B 2K B G Y S e (R 4),

x4 PEEHYNERBPRERERINEE

UL XOG1 1 SRRI H& P B J5 vl 20 - ik
X AMP-17 B9 25 s o Ak, BE
MBS RERN, 5HEAW SC5314 M,
xogl1A/A Fl srrld/A 8 TE AT AMP-17 1 25 4)
B R AR, T R BT B TR 24 ) 1 R
P BEmE 4, LARGEREN X0GI
Ml SRRI FER GG, 2 A3 gk 2k X
AMP-17 W HURMH AL, #R XOG1 A
SRRI KW HEE AMP-17 & ¥40 W 1E FH 1
AR

Table 4 Antifungal susceptibility test of antifungal agents against Candida albicans strains

Strains MIC (pg/mL)

AMP-17 FLC CAS AMB 5-FC
SC5314 (WT) 8 2 0.125 0.25 4
xogla/4 16 4 0.125 0.25 2
srrid/A 16 2 0.250 0.50 4
srrld/A:srrl 8 2 0.125 0.50 4

MIC was a representative consensus value for at least three independent replicate experiments. MIC: Minimal inhibitory
concentration, AMP-17: Antimicrobial peptide-17; FLC: Fluconazole; CAS: Caspofungin; AMB: Amphotericin B; 5-FC:

S-fluorocytosine.
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SC5314

xoglA/A

SC5314

xoglA/A

SC5314

xoglA/A
Congo red (200 pg/mL)

SC5314

srrld/A
srrlA/A::srrl
AMP-17 (16 pg/mL)

SC5314

srrid/d

srrld/A::srrl

CAS (0.5 pg/mL)
SC5314
srrid/A

srrld/A::srrl

NacCl (1.5 pg/mL) CaCl, (0.4 pg/mL) Congo red (200 pg/mL)

B4 SREEXIEREGYBIRINT N

Figure 4 In vitro stress response of deletion mutants to multiple antifungal agents. A: Spot assay to
determine the sensitivity of C. albicans SC5314 and xogl4/4 to AMP-17 and antifungal agents. B: Spot assay
to determine the sensitivity of C. albicans SC5314, srrid/A and srrid/A::svrl to AMP-17 and antifungal

agents.

2.5 MERKAMP-17 MEREAEEMERZ KWV, A58 XTT 6 sk
N TRV AMP-17 X xog1A/A Fl srrld/A Sk 58 T BT LW R B AE 71 DU Ik AMP-17
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XoF A 0 T 1S 1 40 o A R0 ol 2 A9 ) 9 B
YER . 5K SA i, xogld/A F srrid/A
R B AE W I Y R T SR AR BB SC5314
FEAR—F(P>0.05), $E7R L 5L PR N 52 e
PSR B AE WA TE i o G T A2 R 1 1 10
il 76 P (& 5B), HUEAK AMP-17 % 2 Bk H
A= W BT 38 B AR . 5 R A B R
SC5314 AL, XOGI Fl SRR H&[F kg n] FEAI
BRI AMP-17 X 148 BR 1 Az 0 B 18 i) 410 )
WM. R T AP (El 5C), AMP-17 X}
2 PRERC TR B I BT REH . SoRA
PRk SC5314 AL, SRRT FE R Hie gk 1] 38 Jiin i e
JE AMP-17 X 18R B B0 A: W08 B %) 775 R A
H, X xog1a/4 2% A= w5 R JC W I 35
EH .

3 3w

DU BRI A ) AR A 5 i 1A 4R 22 i
PR — RN T 2R, XL YA A
B AL F T 222 X /N 2 IR
P OLRE R 8O0 5 2. BRI LR, d
JRKS A BR R R PR FIAILE] 1 R 58 4= MU .

o]

FERI, dHMLREAE SN AR BR L A R A
BBk, AR LERRAN M A K RN IE R AR BT RE
Wt TR, BeAl, R T A0 R
(LR Ay, AT B R 22 B0 L B 24 0 1
FEAEFTHE SR, Bian, MR Ry RInoF
el P FKST SER RS B-1,3-D-H
RWH A Tl B R B B AN i BE o MR T K T
FLEMERP Hoh, B5eie & BT KT i
51 A TR TR ) SRk I 3 T S AN i R R R
b 455 P00, AE w1 BT 5T b & B & Ik
AMP-17 fEHJG , 5 5 P 2R 3 40 i RE 2 )65 B
T AL PR 25 S R IK R H P29717 (XOGI)FI
Q59MS56 (SRR % LA, XOG I J&: i A&
TR DA 20 i S0 R R ) S L R, LA LIRS
T BT R IB A R IR AER, DUE
HE B-1,3-H M2, SRRI SR
BRI, fEASERENIES K4 g
VIR A LAY R L = R (Y N N S RE
KB, XOGI F SRR1 R B ¥4 ] FAR BT B ik
AMP-17 X &K P ) OB BO6) A P BT 1l
FIANEIEME, I AMP-17 W] Al it bk
FLH Dy RE Sk &5 AT B R

A 107 ns 120 @ — SC5314 (WT) == xoglA/A C 120 s, == SC5314 (WT) = xogliévA/A
s = srrld/4 < I fis e == SIT
08k = gélOO-*ll St £ 100 M- @ =l s
’ 22 R M
= I * o
£ 06F =2 s <2 l?|
8 : S 60 1 z [ ns 5 g 60 o
0.4+ 2 z 2 i
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L 23 s =95
0.2 22 20 I Iﬁﬂﬂ 22 20
0.0 L L 1 1 1 il 1l
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W
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Figure 5 Effect of AMP-17 on biofilm of gene deletion mutants. A: Deletion of XOG/ and SRR genes did
not affect the formation of C. albicans biofilms. B: Deletion of XOG/I and SRR genes reduced the inhibitory
activity of AMP-17 against C. albicans biofilm formation. C: Effect of AMP-17 on mature biofilms in XOG!
and SRR deletion mutants. Compared to strain SC5314, ns: P>0.05; " P<0.05; ™. P<0.01.

http://journals.im.ac.cn/cjben



WIEE ZAMERK AMP-17 RESHEEREREE

EAESK, B CRISPR/Cas9 H&[H 4+ A
PIERABIFSY , LT R &k o i R D R oY
) B B R T B, Nguyen 2520 % 1T —Fpa] 18
AR Rk, Pl . mT DY CRISPR &
85, ARG AUEGET URA3 bric Xt H S ERHE
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FIFH Nguyen 25 299F % ) CRISPR £ 4t % i 1 &
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BhbfHYE L RRMEMEORMERTY BT LR,
ABFFERT xog14/4 T srr1A/A 52K T 0 6 22 TE 1%,
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