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DRUG-RESISTANT
CANDIDA AURIS
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Candida auris (C. auris) is an emerging multidrug-resistant yeast (a type of fungus). It can cause severe
infections and spreads easily between hospitalized patients and nursing home residents.
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The first case of clade I Candida auris candidemia in a patient with
COVID-19 in Japan

Yusuke Ohashi?, Takashi Matono® , Shotaro Suzuki”, Shumpei Yoshino ¢,
Mohamed Mahdi Alshahni®, Aya Komori 4’ Koichi Makimura ¢

2 Department of Infectious Diseases, Aso lizuka Hospital, Japan

b Department of General Internal Medicine, Aso lizuka Hospital, Japan
¢ Department of Intensive Care Medicine, Aso lizuka Hospital, Japan

4 Teikyo University Institute of Medical Mycology, Japan
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REFIE s
1. TR J7RJ —LRNA TS Ts2
ERIEERERIEHICHER L.
37°CCaAOZ—AFER &SNS £ TS — 18S 5.85 D1/D2 26S 55
2. PCR - ) ITS-D1/D248 15 >
rRNAEEFREICHFEET HITSTHEIE. rRNABIET | o TR o
" DD1/D2 large subunitZ #igd 2 75 4 v — | 771%— mss_y, NLT - NL4
(JRENITS5 - NL47Z= (¥ F8) = FBL TPCRZ £/ TS -
* FEEAYER O 5N LB EIXITST - NLA TEHE e

3. PCREYDHEFT
PCRXIGRD1/10& % 1.5% agarose gel CEUKEN L. EBREMDO R X % R
(Candida aurisD & . ¥11kb DDNAKTH A EIE X 115)

4. PCREMODORBE - IBEEIIATE !
PCREIGEDIZREXFEH L., v— 7 T > AT TEERY A2 AT
(>— 27TV RA7 74 ~— ITS1. ITS4. NL1. NL4)

5. 1RERCHIEENT

RE L7-IBERSAZRB WL, BERENICARINTVWET—EXR—XELBEL, ITS5-NLA4
7]‘@ ﬁ'rﬁj‘ﬁg{i % ’f—_]__ h\iﬂ/?—l%_gﬁi?—/\ % %i% t [/ T ﬁi % ﬁ A—'_El_l_ M NEBll(b Plus DNA Ladder
(7 — X X— XD —4 : MycoBank <https://www.mycobank.org>) 2 BT A

3 Btk v b v —)L (pCR4-ITS-NL-Hph-PC)
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Candida aurisigZ 1 . IS B Ad 5 EEHTrE IS,

(ACCESSION No. CP043535, Candida auris strain B11220 chromosome 50 953864-954828 : 96518 X (IEig581E) )

953821

953941

954061

954181

954301

954421

954541

954661

954781

CTCGCCGCGC

GCCGGAGAAG

CTGGTCAAAC

TTGGTCATTT

ITS5

ITS1

AGAGGAAGTA AAAGTCGTAA CAAGGEITTCC GTAGGTGAAC CTGCGGAAGG ATCATTATTG ATATTTTGCA

ITS3
---------'>

TTTGGATTTT

CTTGCAGACG

AATTACAGCT

AAAACTAACC

TGAATCATCG

TGCACGAARAA

CAACGTTAAG

AATCTTTGAA

AAATCTACGC

TTCAACTAAA

CGCACATTGC

TTTTTTTTCG

CTATAAAGAA

GCCTTGGGGT

TTTTGTTGTC

AACTTTCAAC

ATTCCCCAAG

GCCTCAAATC

AACGGATCTC

GCATGCCTGT

AGGTAGGACT

TTGGTTCTCG

TTGAGCGTGA

ACCCGCTGAA

CATCGATGAA GAACGCAGCG AAATGCGATA

ITS2

TGTCTTCTCA CCAATCTTCG CGGTGGCGTT

TACACACTGA

CGTAGTATGA

GCATTCACAA

NL1 I

CTTAAGCATA TCAATAAGCG GAGGAFAAGA

—
ITS4

GATTGCCTCA

AGGCGCCAGC

AATATTGGCG

TTTCGGCCGG

AGGATGCTGG

GTAACGGCGA

GAGGGTGACA

AGAGACCGAT

GCCAGCATCA

CGCAATGGTT

GTGAAGCGGC

GCCCCGTACC

AGCGAACAAG

AGTAGAACGG

AAGAGCTCAA

TGCTTTTGCT

TACAGTGATG

GGTTAAAAGA

CTTTGGAATC

AGTGCTTCCT

GAAAGATGAA

CCTGGGGAAT

GCTCCGGCGA

GTGGCCCACC

AAGCACTTTG

GTAGCTACCT

GTTGTAGTCT

GACGAGTCGA

AAAAGAGAGT

CTTGGTAGTG

GGAGGTGGCC

GTTGTTTGGG

GAAACAGTAC

TTATAGCCCT

ACCACGAGGT GTTCTAGCAG CAGGCAAGTC

AATGCAGCTC TAAGTGGGTG GTAAATTCCA

GTGAAATTGT TGAAAGGGAA GGGCTTGCAC

TGGGTGATGA CCCCTGTTTT GCTTGAGGAC

AACCAACAGG

CTTTGGAACA

TCTAAGGCTA

CCAGACACGG

AGCGGTCTCT

GCAAGCCAQC

CGTCTTGAAA

CACGGACCAA

NL4

GGAGTCTAAC

TSR, IEERCHAEMTERAL (4001 )
D1/D2%81s, I&ERCHEMNTERGL (B441EE)

GTCTATGCGA

GTGTACGGGT

GAAAAACCCC TGCGCGGAAT GAAAGTAAGA

GGTTGGAACC
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> BERAREREREICHITHEREL . ETFEZO—D2 & L T{EAT
* Brukerfr : MALDI Biotyper
* bioMérieuxft : VITEK-MS

> BEEEEICAVWAEOTFTES gl B nEE
« HIK- < h ) 9 ZADKATIEBNTTET. FEICL2E1LENNE
« I X/—I- FERHHE FBA 7L —bEHRE

> CandidaaurisRITEICAWSBRDFER | T—2XR—XDEH
e MALDI Biotyper : MBT Compass L|braryver4L/(|§¢T7_f/ﬁ% )
e VITEK-MS : Saramis ver 4. 14L& TE&Eixd V)

<Eift EEEE TOIREE>

HEES + BLLkor Biot " HEAER  Candida auris Non-C. auris
XAy - Bruker Blotyper

T—RAN—X ! Candida auris 23 0 23
MBT Compass reference
Library (ver.12)

—B(EE © 100% 23 5 28

Non-C. auris 0 5 5




Candida aurisi 3R ZHT © K5 ERreal-time PCRIC & 2 &1

Exclude regions common to Candida spp. Choose the appropriate primers In silico screening
(from genome database) (with Primer3) (with Candida auris genome)

r Primer Design N Primer Screening
Candida auris ««‘””l «V“IIIII %
Candida albicans Primer design algorithm Primer screening algorithm

MNP\ Candida glabrata
NMPNIN  Candida parapsilosis

Use 166 Candida auris genome

«” GC content : 40 ~ 60%

Candida haemulonii Exclude primers not

3' base is otherthan T : -
Candida duobushaemulonii v v matching some strains
Candida lusitaniae v Amplification product : 140 - 160bp Check complementarity / dimer possibility
Candida tropicalis + No consecutive 4-base repeats Exclude primers not
Candida krusei _ suitable for this criteria

e + No complementary regions v
o between primer pairs Pick up primers for next steps
Genome database \ J U y

No' of targ_ets/ 5124 regions _> 622 pairs —> 15 pairs

primer candidates



Candida auristiRZHT © FFEBreal-time PCRIC & % f#iR

Confirm the work of primers Confirm the work of primers Confirm the work of primers
(Conventional PCR) (SYBR green real-time PCR with DNA) (SYBR green real-time PCR by colony PCR)
- Primer selection N Primer selection N O Primer selection ~
« <o « L
Primer selection with C. auris DNA Primer selection from real-time PCR Primer selection from real-time PCR

(by colony PCR method)

Check the length of the band Confirming th itivit
' Check the length of the ban v/ Confirming the sensitivity Confirming the sensitivity / specificity
(¥ 4 Checl_( th_e numbe_r of the bands V¥ 4 Ch_eck the specificit_y . Check single peak on melting curve
(Confirming the single band) (with 8 other Candida species)

+ Check singlg peak on melting curve

No. of primer _ _
candidates 15 pairs ﬁ 4 pairs
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