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Construction of Inactivation Mutant for Candida albicans CaHSL1 with the
Novel CRISPR/Cas9 Approach and Its Phenotype Analysis
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Abstract Calcium-homeostasis and calcium signaling pathway are important for the morphogenesis,
drug tolerance and virulence of Candida albicans. In both C. albicans and Saccharomycese cerevisiae, the plasma
membrane protein Rchlp is enriched at the bud neck between the mother cell and the daughter cell, while Hsl1p
related to the control of cell cycle is also localized to the bud neck. In this study, the results show that conditional
repression of CaHSLI expression or inactivation of CaHSLI expression through the novel approach CRISPR
(clustered regularly interspaced short palindromic repeat)/Cas9 leads to calcium sensitivity of cells. This calcium
sensitivity was suppressed by the block of calcium signaling through cyclosporin A, the specific inhibitor of
calcineurin. This work suggests that calcium homeostasis and calcium signaling might be related to cell cycle
control. In addition, the CRISPR/Cas9 mutant for CaHSL! is sensitive to sodium dodecyl sulfate, fluconazole,

ketoconazole, congo red, hygromycin B, caspofungin and anidualafungin, indicating that CaHsl1p is involved in the
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response of C. albicans cells to cell membrane and cell wall stresses.
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wall stress
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JE71. T2V TR KAERMBURIEA & 20 HEK)
PER™O, EARZ A, 55 8 1/8%5 P BEIR IR i 15 5 &
1R LR ST BT e 2 R 4 4 o 4 1
TR v 23 A 25 T 1E (I Mid 1ps Cehlp Al
Ecm7p4 ) A 5% Al 45 28 1 18 38 (Figlp), PL&E N
JB PR T v 2R S AR L 1145 22 (Spf1 p AT Pmr 1p) AR V2
JE E S 2 (Pmelp) 28 Bk 52 ™5, 40 i )og N 45
B TR FEAC T IE 5 Y I, 90 1 405 B8 7o
B BTYvelp AT UKD H BT B R T3 4 i fo
th, DL 7 40 A7 35 T o B A IR T . i o
JE_L IR ch1p/2 SOl 85 & 7 IR KR 7, & B Bkk
3 BN P B A G ARG B T/ A R i
15 T IR HIHON, 3G AN x5 3 vy FE Rk >
AT A BT R B ) T eI /A T R R I
AR S AR AROE PR 45 1 7 SR AL N VR 2 2L R Y
RILRLIBAEHFFRET, RERMATSS
X E BRI S B TE S LB R T
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(1 TR PR I 405 T RABAR [ R A0, fHE, XA
GRACE FE 1 & 45 CaGIN4 I CaSWEI P A~ %= A 1)
W ik. BT CaCDC28HE—/>uh 755 K1Y, 7E DU IA 2
HAEMZAE T, CaCDC28%: K () GRACEH Frih .4
AELE ™ BRI, DR FRAT 1% A X 1 GRACE B R
HE— B 7T . (HIRAT6 CaHSL1%: A ) GRACE
WRIEAT 185 85 T USRI R B o0 A o FNET A B BRI PR
AH b, CaHSLIJGRACE B & 75 VU 35 2% 4715 1) 2% 1
T TR (B A) .

CRISPR(clustered regularly interspaced short
palindromic repeat)/Cas9 & — Fft 7 14 % [l 4 45 T+ B,
B N AR R R AP T
IR I CaHSL 15 R 585 3 7 Ut 1) 08 R, 3R
ATTR FH 3 i 3 5 O] 2 4 = BN CaHSL 15 R i3k AT
e vE, INER1E T CaHSLI) 9% RAF A4 F, Hxt
BT T RGEMERBL T

1 MRI5REE
1.1 E#. FRFNS[47

A S5 B F B R PR AR L, 51 W2
1.2 EBHRE

Ry 775 YPDR: I7 BRI AR AN E 1) 8 A IR20 g.
P RHEEUI10 g FATHE20 g, 53 F/KERZED L(H
B IR B ANFEINN20 gl ), 121 °C kK G
4 °CIRAT7 % H; LBE: 77 5+% % 7 %5 & (Ampicillin,
Amp) (AR A): B A R10 gv BERHR IS -
FALEN10 g B TFIKERET L REE 72 5 4
FHIIAN20 gEi i), 121 °CrE & K 5 A 100 pg/mL
FJAmp, 4 °CIR A7 %% F; SD-URART 7 3 (¥ 14 Al
): BERERIR(S MIRE)6.7 g« M ATFE20 g &I
B2 VR A Y(JF R 82200 mg. L-4H% #2150 mg. L-{0 %
240 mg. L-H %20 mg. L-F% % FR30 mg. L-#i %
F230 mg. L-5# 5230 mg. L-ZK A Z 50 mg. fiit
PR HRERS20 mg. L-F5 2820 mg. ZHZFR20 mg. %
RAR100 mg), 5B F/KER A1 LA AR E; 775 55 4
FIA20 gBifiR), 121 °Cra b KB Ja4 °CARAF 44 FH
1.3 RF
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+100 pg/mL Tet

YPD+0.2 mol/L CaCl, YPD+0.4 mol/L CaCl,

S6c leees fooos:Joo- - T
co ] o

(B) +100 pg/mL Tet

YPD+0.2 mol/L CaCl, YPD+0.4 mol/L CaCl,

A XXX D & ¥lo o & x -]6 . - [N
+50 pg/mL CsA
( YPD YPD+0.2 mol/L CaCl, YPD+0.4 mol/L CaCl, YPD+0.6 mol/L CaCl,

(D) YPD YPD+0.2 mol/L CaCl, YPD+0.4 mol/L CaCl, YPD+0.6 mol/L CaCl,

0O O mileo oo cloo e« cloo s - [NNE
[N EEENCNENED NN IR /7o of-H5L1.0

+50 pg/mL CsA
B: 7 %I NGRACE® 4= B CaSS 1 [ Mk Allhsi1/Tet_off~HSLITE FRAEAIIATEM 50 pg/mL CsAZEAE T RIS B 7 HURE R . GRACEX & thhsll/
Tet_off-CaHSL1 B ¥k CaHSLIE R (I FIATE VU R AL R, C. D: 43 B AGRACE 1.0 4 #1CaSS1 1.0B ¥k flhsll/Tet_off-HSL11.0#
FREEAR AT NS0 pg/mL CsAZ:AF: N HIAS B UK . GRACE 1.03CE i hsl/Tet_off-CaHSLITE Mk CaHSL1FEK EFE LG = VUM K I264E T
WABENS RIE . SR E MG EMAERIAYPDEE TR AL B, 30 CCREIREE TR . 30 RXT I RIEFR AT 10F5 I RSN RE . AU L DY AN F R
M EL2 WL FHRGEFAR Fe SFARTE30 CCHE R M T T 7R2~3 R JE A id s R A
A,B: represent the calcium-sensitive phenotypes of the wild type CaSS1 and its isogenic mutant As/1/Tet_off-HSL1 in the absence or presence of 50 pg/mL

CsA, respectively. CaHSLI expression in hsll/Tet off-CaHSLI strain from GRACE library is repressed in the presence of tetracycline. C,D: represent
the calcium-sensitive phenotypes of the wild type CaSS1 1.0 and its isogenic mutant Asl//Tet off~-HSLI 1.0 in the absence or presence of 50 pg/mL
CsA, respectively. CaHSL1 expression in hsl1/Tet_off-CaHSLI strain from GRACE 1.0 library is always repressed even in the absence of tetracycline.
Test strains were inoculated in liquid YPD and cultured overnight at 30 °C. Overnight cultures were serially diluted by 10 times, and cells of 2 uL from
each dilution were spotted onto plates. Plates were incubated at 30 °C for 2-3 days before photos were taken.
&1 GRACEFIGRACE 1.089hsll/Tet_off-HSLIFFAX1$553 F3 A
Fig.1 Calcium-sensitive phenotypes of GRACE and GRACE 1.0 hsll/Tet_off -HSLI strains

K1 ERFIRAL
Table 1 Strains and plasmids

P SR SR K
Name Phenotype of genomic or description Source
Strain
CaSS1 CAIl4 HSL/HSLI LEU2/leu2::hisG-URA3-hisG-tetR-GAL4AD [20]
Tet off-HSL1 CAI4 hsll::HIS3/Tet off-HSL1 LEU2/leu?::hisG-URA3-hisG-tetR-GAL4AD [20]
CASS1 1.0 CAl4 HSL/HSLI LEU2/leu2::hisG [25]
Tet oft-HSL1 1.0 CAIl4 hsll::HIS3/Tet off-HSL1 LEU2/leu2::hisG This study
SN148 Arg4/arg4 leu2/leu? hisl/hisl ura3::imm434/ura3::imm434 [26]
HHCALI SN148 hsl1/hsll Nat® This study
HHCA2 SN148+pCR4 This study
HHCA3 SN 148 hsl1/hsll Nat*+ pCR4 This study
HHCA4 SN 148 hsl1/hsll Nat*+ pCR4-CaHSLI This study
Plasmid
pV1093 Amp" Nat® [24]
pV1093-sgHSL1 Amp® Nat* This study
pCR4 Amp" URA [16]

pCR4-CaHSL1 Amp" URA This study
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&2 ZWFTASI
Table 2 Primers used in this study

EIEVE2R S

Name of primer

ekl

Sequence of primer

HSL1-sgF ATT TGT GAC TCT CCG AGT AAT CAT TG

HSL1-sgR AAAACAATG ATT ACT CGG AGA GTC AC

HSLI1-RF CAATGT CAA CAG TTG TTA ATA GAC GGT CAT CAC ATCAGT TTT AAC TCT CCG AGT AAT CAT CTG CAG
HSLI-RR GAT TGAACC ACC TTATCC ACATTC ATC GAA GAT GAA TGA TCT GCA GAT GAT TAC TCG GAG AGT TAA
HSLI1-CF CCAACC TTCACT CAT CAACG

HSL1-CR CTG GTG AAG CAT AAT GAG GAG

LR159F CCAAGAAGCATC TAATCAACT CCC

LR159R CGC GTCTAA GTTAGT CTC CGT TC

HSL1-clonF GCCAAG CTT GCATGC CTG ACG CAC ACA GAAGGCAATTGG TTACTAC

HSL1-clonR TAC GAATTC GAG CTC GGT ACC CAG GAT CAA GTG GAT GAATTG TTG

NRIGARE A Pst TRED) 7 A

Under line marked sequence are Pst I restriction enzyme site.

Iy H); Wi IR 22 1 2 (nourseothricin, NAT) H Werner
BioAgentsA F]; i BEiG A0 BSR40, ik £ F5DNA
(salmon sperm DNA, ssDNA)AI & 2. — #PEG 3350
DL 41 i 24 i B (Iyticase)« &% 27 2 (Ampicillin,
Amp). %% 1 A 7l (calcofluor white, CFW). NI &
2 (Congo Red)~ i 5 M (ketoconazole, KCZ). ] %%
% B(hygromycin B). % i M (fluconazole, Flu). +
155 1§ (caspofungin, Caspo)FHanidualafungin(Anidua)
) H Sigma /s 7 ; FALES . EALFEAI+ e AL ER AN
(sodium dodecyl sulfate, SDS)I H [E 25 4E4]; 514
B < s AR YRR BR A W] 5 B ClonExpress® 11
B H i MER AR PR A F
14 SHNRS5XRE

SEEG AN #S B HE: PCRAV(TE [H U AME A ], 4
RBMAECR B ASLRmE AT ). G EE O
(HAHSLA R 3L 77 28050K B e i 1l
SRR A RS ) R HKAAE RN —
) EEIR BB F G A B bR A (36 B Bio-Rad &
Ao
L5 CRISPR/Cas975 4K 7E Sk EEE CaHSLI
1.5.1 CRISPR/Cas9% % /"3  CRISPRIA F & i
IR I T 40T 1 — Fh e ik /P, ANE AR AL IR
F HIHTIRNAR J5 0T LA B D) 5 -2 21 41 1 J5E DR 4H
SEALE by R F R R R IRNAR I, B B FE
FHIIR P B3RS, 5% RBEDNAS &, 3 8UR B K

SH TR ) G958 R GEIR I, 4 R ) Cas9 i 1 PRI )6
T ER AL A AT B D). ARk, XM AR R O dusE
eHTHEE . EAAshY) e R R 5@
PRE XS AR, HARFAAAAE A RTER, bR
— N5 R 1) T 1 S o 25 DR 7 290 W 2 SR, TR IR
I ATEEB, — e R B2 T B B B A R Dy R At
FUHERE o s T CRISPREA P I B, Fink 4 #52 S 56
FEPVRIT IR T — P AE SR ] DURE R
CRISPRAA 2, A DAXT [ 4 2k b 11 2 DR 4 AT 9 4,
B PR AR 3 . 4T B 1) Cas9pE 23 Bk B 41 g A
ANBEIE R FRIL, M F S AL, B 40 T 9 65 Cas9p
FFHICTGE M 1 B # ACUG, SRAFAE H 2 Bk b 41
o A IE Rk B ThRE I Cas9p sk M, J HENOI S
BT H R IE(E2AFE2B). CasOpis B— 15
[ RNA(synthetic guide RNA, sgRNA)ff H g % 71 5
DR 25 5 A A EAT B D). sgRNAJ& — B20 bplf %
TRF 51, fett S5 AR A B AL KT FIEAT 2R 2L, %7
Y| & K IR E — A HENGGH. B [T PAM(protospacer-
Adjacent Motif)fiZ f., Cas9pRE % 1R 1% AL & I 15 1%
A7 BT BT D) (K2C AT KI2D). sgRNAKFRIAH A&
PREERNAZ & BRI J5 311 SNR5 2p35 il (2 AR 4]
2B).

1.5.2 34kt (1)'5 1) RNA(synthetic guide
RNA, sgRNA)5|#J. sgRNA & EPAM(NGG)HZ 45 Fil
11120 bp. F| FH7F 28 # {4 Benchlingdt T £ $k . %k F%
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BRI

52 1T k2 46 %5 19 T ATG L X On-TargetH1OfF-Target /)
R = sgRNA . T sgRNAT E i i BsmB 15
AL 55 2 32 31 R pV 1093 124, ] iHe 75 BEAE 1E 7] 5
Y 5-ATTTGX0G-3'(#2, HSL1-sgF), 2 [f] 5| ¥)
Bn_E5-AAAACX,C-3'(32, HSL1-sgR), PAMAY i 7E
1E 19 51 #3"5(E2C) . (2)1& . DNA(repair DNA) ]
Y. 155 DNAR IR RA IR, & A KA 75
[EIRT7 5. AR 7 HI AL HE = & : (a)7E 2 [FIORF
thdE N LS (UAA. UAG B UGA); (b) B3R
PAMA 555 () FI N — MGV A1, R I8 IERA I 4k
+, e PEBE U Ay H o A BR R B DA R(EcoR
I. BamH 1. Hind 1ll. Nde 1. Xba 1. Xho 1. Pst 15§,
[F35 7 1) 2 L TE [a) R 2 7] 51 420 B4 5 % 7 50l Vs 140 bp

R 40 FsgRNAW ] 1) F7 31 (%2, HSL1-RF/HSL1-
RR). (3)iFik51 4. 1EsgRNAMMIBE 54, 715
1 KbZE A B4 o BEFDIAE s XA Fr B gy i AN 2%
5y X 43 Fr Bt(#2, HSL1-CF/HSL1-CR).

1.53 sgRNALKE  FHIFREIEAZER A VIR BsmB 1
By V) #AApV1093, 48 J5 FHCIPEG AT /0 22, JEH A
B ali Ak 4 57 & 3t 47 [ [R] B F T4 Polynucleotide
kinase X} sgRNA] 5| ¥ @E AT 18 JCA I i 2 [
Ja ¥ sgRNATE R IR Bt 5 8k T4 Ligaseidh 47
R, AR IR A

1.54 A&HEH  FHKpn IFSac 18] B3R
R RIpV1093-sgRNA; [F]I), PCRIEFFIEEDNA,
B Ja o i V) 5k A& R DNAGE 4T 46 4k Bk,

AmpR\ Kpn 1(658)
¢ ENOI-5' targeting
Sac T (11 8642

©)

SNR52p w BsmB 1 v SgRNA
CGTAAACTATTTTTAATTTGGAGACGGAATTCCGTCTCGTTTTAGAGCTAGAAATAGC ENOI-3' targeting

GCATTTGATAAAAATTAAACCTCTGCCTTAAGGCAGAGCAAAATCTCGATCTTTATCG pV1093
A BsmB 1 pV1093 14 062 bp
. l BsmB 1 (9 705)
RNA
SNRS52p CaHSL1 guide sg. BsmB1(9 681) \CaCASQ
CGTAAACTATTTTTAATTTGTGACTCTCCGAGTAATCATTGTTTTAGAGCTAGAAATAGC

GCATTTGATAAAAATTAAAG CTGAGAGGCTCATTAGTAZ@AAAA']‘C’l‘coA’I‘C’]"rI‘ATCG SNR52p

pV1093-sgHSL1 7
NAT® CYC1 terminator

L ———

(D) % - 7 P

#
+
Repair template *

Genomic DNA

*

Mutant DNA ~ *

PAM

(E) WT DNA of CaHSL1: ATG TCA ACA GTT GTT AAT AGA CGG TCA TCA CAT CAG T:{T GAC TCT CCG AGT AAT CAT TTG GAT CJ?;T TCA
Mutant DNA of CaHSL1: ATG TCA ACA GTT GTT AAT AGA CGG TCA TCA CAT CAG TTI TAA CTC TCC GAG TAATCA TCT GCA GAT CAT

Pst1

A TR p V10934 B B — RIA A R, B4 2L KA LENOIFERAIE . B: pV1093J5iHi i CaCas9FE K 13 K bl 453X SVA0HZ &
f45 5 13X FLAGHRAS; CasOpf¥ A s T2 HRMRIE MIENOLR Z) ¥, [A it Casop e & FIBE K 4 LB &7 it FIHIRNAZE & ML JH 501
SNR52pH#iksgRNAs. C: FBsmB I FipV1093, [N 44 B it (1 guide 7 51 (ZL AR 42 P IRIHSLI guide T 31)iE K, KB K 1 B H IR (H
SR 81 e B R B A Guide KTk R GE. D: Cas9TEAR T7 1 (1 S PR, IX A SR8 B B 7E L K (K1 (F: PAMA 5B s 2R 406 TR AR, AN
B RASKRIL AL & R B TTY) . B B A R R ATKRAE HSL I RAZ AL s i 7 505 AN ESR N 25 1L 85 1Y 7 /EHSL T ORFHI B ERAELE |5 7/EPAM
PL R BINY Pst TR B DIA 55

A the solo system consists of one plasmid, pV1093, which targets ENO!. B: profile of plasmid pV1093. The Cas9 gene is fused to sequences encoding

the 3X SV40 nuclear localization signal and 3X FLAG tag for in-frame fusion to the 3’ end of the gene. The Cas9p from this construct is expressed
from the constitutive ENO! promoter at the plasmid integration site. The RNA polymerase III (Pol III) promoter SNR52p was used to express sgRNAs. C:
guide expression system permit rapid cloning by digestion with Bsm BI followed by ligation of annealed oligos (shaded sequences) with desired guide
sequence (HSL1 guide sequence in red box). D: schematic of Cas9 mutagenesis method. The system can create homozygous mutations in the gene (*:
PAM site) and simultaneously mutate sequences to prevent repeated cleavage subsequent to integration. E: DNA sequences of HSL! locus in wild-type
and mutant isolates. Two consecutve stop codons are on frame within HSLI ORF. Pst I restriction enzyme site is introduced at PAM region.
E2 HSIHKECRISPR/Cas9F St
Fig.2 Candida albicans CRISPR/Cas9 system
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LIACH AL A B S B AR 40 I, IR AT 7E200 pg/mL
NATYPDFAR_EHEAT ffiik, 30 °CHEFR2R, K 3k1F
6417200 pg/mL NATHYPD P-4 _E &I 2k 4lifk,,
30 °CH;FR2K Ja e UL K 4, i@ I PCRIRAS H I A
BE, #ATEEDISE .
1.6 pCR4-CaHSL1[EE FRAFESIE

¥ pCRAJF KL Fl Kpn TFIPst T3 AT XU 1), 38 it
PCRY ¥ CaHSLIW] 35T ORFLA M2 17, FiH
5| ) JNHSL1-clonF/HSL1-clonR, HClonExpress® II
RN B 2B B pCRAF AR LI,
1.7 FRESW

PR A V% 2 Rh 313 mL YPDR; FR 3L b, 30 °C
220 r/mini W 159516 h, HEEDIE N2, 10052566 F
BRI PIR FEN10° B 2. N2 pL, sE|YPDAI
T AN FE S AR R B 30 CCEEFRAE B
Fr2~AR, TR ER L5 R .
1.8 GRACE 1.0E¥khsll/Tet off-HSLI 1.089#33&

N TR A 2 VU3 2 42 1 IGRACE  1.0F4 £k
hsll/Tet_off-HSLI1 1.0, #EGRACETR Phsll/Tet_off-
HSLI¥EFhAE AR Y PDES 75 kv 35 32 1 7, it
B IR 00 BT s R 11 10°~10%, AR 5 BL100 pL7E &
A1 mg/mL 5-FOAMIYPD VW b #E47 35 A, 3515
ERFURAIFRICHIFEAL T B FAEYPDAISD-
URA A FRIVE 56 uF F B R Y, fEYPD R Ik
A KAH R TESD-URA EANREAE K I H AL, w2 i
I S R 41 b 3% 35 URA 3% 90 AltetR-GAL4H 1E #ff
AT

2 H#R
2.1 $HICaHSLIEEMFIZSH B SIRE A
I 45 B F Bk

Whiteway S5 45 % S T F i 7 &5 A 887 AE 0 75
FHFIGRACE 1.03JF, iX LeBLRIA 52 DU A 2= 40 5
BT g, BRI — EAATE AN HI IR, X
FEIRE G T VYA 35 AT B A0 16 A0 5 0 7 AR AH ELAE F )
TEAE B, A AT AR B IRIES. (H/2, GRACE
LOSCJE B BFEHSLIZE R T MR N T 5 A
A 1B HSL 1% A (I GRACE T #k 45 5 1 U % 7Y,
IR AHT I GRACE 1.03CJE )7, 3/45 T HSLI
R FYIGRACE 1.0 k. 5 '€ MGRACER tk — ¥,
B AR I A BT ) MU 1C) . HSLIEE A (1)
GRACE [ ¥k fIGRACE .07 Fk ) 45 125 7 fi s 38 7Y

AT DA 5 R B I i i 1) T — PR A R R
(CsA)HMHi . IXASG5 R 3R B, HSLIF: R 6k 3 501
FEFRURERMER T OSKREARASE SRS
AR BE I R
2.2 CRISPRFFERSHICaHSLIEFE K ERT
MREVRE DA

N HE B AR DL A B R A, JRATIE
i — Ff 3 Y (I CRIPSR/Cas9 T Bt #4) 1 CaHSL 13
(1) 35 S AR AR . B S TEFink 0 4% 52 56 = PRy 2 1)
1 & Bk B CRISPR/Cas9fA & #% #kpVv1093+, #4
& 4 sgRNA Jii KipV1093-sgHSL1(&2C). 5 ¥
J7i RipV1093-sgHSL1 FH Kpn 181Sac 13 V) £ 14 4k
J&, 5B DNA R BRI 40 & 2R 1A B AR R 40 il
SN148120,  MIRA3 If1 #% 4 7 2 [ 4ADNAH, PCRY™
B —21 Kb (E3A). I TE®RIHEEDNA
I, I T Pst TREYIAT £, By LA A2 AR B 4k 1
Fi Pst THAT Sl V) J, RER% 3R 157001300 bp P AN F
B, Ty AR B ) B R 20 BN S A R I R, B D)
JEA AR 781 KbIIPCRY B A8 5 b T 2
7 A T 98 (1) 1R 1 4% A6 7 (E3B), H Hod ik —
CDNAW R AE . Kk, FA1IRAG T CaHSLIH
afi &1 R

55 Wy A= RUSN 14818 Mk #H Lb, CaHSLIFE %% ik B
SRR IR FE 45 55 1-(0.2 mol/L)i% 5 % B, {H /& %t
0.4 mol/LAN0.6 mol/LAT & -4 B Rk, HLIX Fh 45 25
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(A) PCR Primer: HSLI-DF/DR
1 2 §3 4 05 o0 B icH Craons

B) Digest: Pst 1
1 2 3 4 5 6 7 8 9 10 CK

A HALSRAFHAL T )5, T VRPCRY™ M H AR B, WEWRA L. B: B DNAT G| NREYIAL niPst 1, F IR MEAZ IR N TR Pst DO PCR™ I BEAT

BT, TRt IERRROREAL T o 1~10fCR10D A RIBEAL T CK: X IRAL

A: colony PCR was used to amplify the flanking region including mutant site. B: to verify correct transformants, the PCR products were subjected to

digestion with the restriction endonuclease Pst I whose site was introduced during the mutagenesis. No.1 to No.10 represent 10 different transformants.

CK: control group.

El3 CaHSLIMNEE& TR IEREMREVE R BILIE

Fig.3 Genotype confirmation of the homozygous inactivation mutant for CaHSL1

(A) YPD YPD+0.2 mol/L CaCl,

YPD+0.4 mol/L CaCl,

YPD+0.2 mol/L CaCl, YPD+0.4 mol/L CaCl,

YPD+0.6 mol/L CaCl,

A SN148+pCR4
hsl1/hsli+pCR4
hsl1/hsll+pCR4-HSL1
YPD+0.6 mol/L CaCl,
SN148+pCR4

hsl1/hsll+pCR4

hsl1/hsll+pCR4-HSL1

+50 pg/mL CsA

(B) yPD+0.01% SDS YPD+4 pg/mL Clo

YPD+8 pg/mL Flu YPD+8 pg/mL Kez

SN148+pCR4
hsl1/hsll+pCR4

hsl1/hsll+pCR4-HSL1

YPD+500 pg/mL CR YPD+100 pg/mL Hyg B YPD+0.5 ug/mL Anidua YPD+0.25 pg/mL Caspo

-

SN148+pCR4

hsl1/hsll+pCR4

hsl1/hsll+pCR4-HSL1

SEU R RS HEM AERAA SD-URASE R L L, 30 CCRERIZFRIE R B2 R IO TR HEAT 1068 (K R B RE o DSBS L DY AR P 2w

BRI T Lo FARAE30 CCHEFRA P BT R2~3 R A TR IS SRR Y

Test strains were inoculated in liquid SD-URA medium and cultured overnight at 30 °C. Overnight cultures were serially diluted by 10 times, and cells

of 2 uL from each dilution were spotted onto plates. Plates were incubated at 30 °C for 2-3 days before photos were taken.

El4 CaHSLIfCRISPRIEZE#kR A
Fig.4 Phenotypes of the CRISPR mutant for CaHSL1
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— RS IRATH 45 R AR B, CaHSLIR T 7R KX
R SRRERE . BB H . WIRZAEL A Y BUR(E
4)o WIRZLR T K A BE a8 1) 2500, B felis 5
2R 2 BRI R A A, JCHXE LT BAIR(1,3)-H %
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