I fudgsl P Badel o]
MI6XlI Workshop X8

2 Al 1 20054 11 11¥(3)

O
O% & M& AIURUEH WZT(XIO 35)

[ ot o & 2 ot 3l u
Published by the Korean Society for Medical Mycology

S9! . SO (F)



I fudgsl P Badel o]
MI6XlI Workshop X8

2 Al 1 20054 11 11¥(3)

O
O% & M& AIURUEH WZT(XIO 35)

[ ot o & 2 ot 3l u
Published by the Korean Society for Medical Mycology

S9! . SO (F)






[H 3O A 52 Bl -HI6XFWorkshop A H

e ——
Al 3 g 2

14:00-14:30 T =

14:30-15:45 T 9 Py M= W (HRI7EE)
BHMAO| T
.............................................................. EXHE mf‘\_ ([H.T.ljl-%g{gl[ﬂ)
Candida spp.2l T8
.............................................................. 20|t W2 (& At 9 O
Malassezia Z2 72| GHE™M 22
.............................................................. OP.I_.IIES— J—.LI.—JF (a E gl [H)
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3) Malassezia TR0 HE eI =22
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2. 72 XLt O AEE

215 WA Bolat 242 /N o] mhite] 1 AMSEE thath W] e FuAHe] et
oRhH thEn] g AielehE AxAel mhe wek ol Y thesl EhtnR A
Ao ol ol AR OTA WMAS Azshs Zo] A5 Foli= otk

1) Sabouraud glucose agar

Sabouraud agar == Sabouraud dextrose agar (SDA)EFILE 3F= FHj
FHE 7= v FFAOE AREHE Aotk 1Yy drbH o= ule
Bk, 29 §EHA (pleomorphism)S AIEHA] Bk ok o] T

%432 glucose 40 g, Bacto peptone (Difco) 10 g, agar 15 g, =H-<= 1 LoJth WAoo ¢S #)st uj
ALgeE AR AR ARESEE W of 7)ol A8 JA|S= chloramphenicol®} gentamicin, T4
Z3t& oAlSk= cycloheximideE 1 7Fetth (SDA-CCG). frAkgh vi«] €] 755+ © = Mycosel, Mycobiotic
Agar, Selective Agar for Pathogenic Fungi 5] 1th
2) Potato dextrose agar—corn meal—tween 80 (PDACT)

SDAS] T2 Helslr] 98] agkw ujx|o]t}, o)A 2] A3 o 2= Trichophyton (T) rubrume] 5%
oMo ZAS ZA 7|, R EH ol 10% KOHE9 = SH74S gojrexlS u) T. rubrum
o5 ¢bd F3k T. mentagrophytest™ ©1& F3HA w024 F #ES HA HEE 5 9

3hH, SDAAM = F-Ho] QFE = T. mentagrophytes] #2321 ¢ (granular-asteroid type), &2

(powdery type), =2 213 (persicolor type), 58 (downy type)e] H-S &-olalA 3faL, Athulek

SRRl 4713 oAlH W, Candida albicans®] FH¥EAL P& FXFORMN o] o] TS

Al sk Aol
W= 9] 2442 potato dextrose agar (Oxoid) 20 g, corn meal agar (Difco) 20 g, peptone 4 g, tween 80°] 6

mL, =¥ 1Le]th
3) Potato dextrose agar (PDA)

T. rubrum®] 5741 AMS SAA7IH, 28 2ate] A8 FA4S SXetnz 1 ek 54, B
= iR 2 AFE-ETE 242 patato dextrose premix 39 g, 5+ 1 Lot}

4) Christensen urea agar

Hj x| o] 24 AE-9) urea’} R to] HH|E= ureaseo] olaf HaE ul wix]e] M7} A (pH 6.8)
ANA A (pH 8.1 o) o= WAE= FAS o83t AL &<l x4 T. mentagrophytese}
27321 T rubrume 73 Q1T

70 B A2 urea agar base 29 ga ST 100 mLoll WA l%‘od & Wate] o] oJupA)7)aL ol
AR S 900 mLoll agar 15 g& o] 78l §- gk et F 50TE A7 Aol A7k &5
3},

5) Trichophyton agar #1~#7 (Difco)

HIERS NS Ggart e wiA = 9 FAPe] ZF itFo) Sold A 3 QRS XA
sto g 1 A4S e 3l A4S W, #12 vitamin () casamino acids agar; #2+= #1 + inositol;
#3-2 #1 + thiamine + inositol; #4+ #1 + thiamine; #5 #1 + nicotinic acid; #6-2 vitamin (=) ammonium
nitrate agar; #7-> #6 + histidine®] t}.

ol G 2ol wA R A
Jarel B Gl FaA

> oft X, FlO FB

T

¢
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6) Salt (NaCl)—amended Sabouraud agar (with chloramphenicol, cycloheximide and gentamicin)

(1) 3% F=&7t SDA-CCG

Zy #Fol Bold AR (EEitE)e] Aol 22o]™, T. mentagrophytes2} Microsporum (M.)
persicolore] tjiE-A3#} A& FZIA|ZIY) & Epidermophyton (E). floccosume] §R S A3,
o] WiAE e deo] WEA dAPHgo R IJEATh

(2) 5% HE&7F SDA-CCG

AEUNA Aol AFEE, A5 T. mentagrophytes$} M. persicolor #2]52] thEA} A4S =21

1. @7 2o 22l=%E 73 H O Bl

=

1) 1940—41 (GERIER)

M. ferrugineum (74.2%), T. rubrum (9.6%), T. mentagrophytes (9.2%), T. violaceum & glabrum (5.1%), E.
floccosum (1.0%), M. audouinii2] <=.

2) 1976—95 (A &8)

T. rubrum (87.1%), T. mentagrophytes (5.8%), M. canis (5.7%), T. verrucosum (0.6%), E. floccosum (0.5%), M.
gypseum (0.2%), M. ferrugineum (0.04%), T. tonsurans (0.03%).

olel whz} ¥ workshopell A A= He] U 8] #Fws tdow 4o Bad Aks &
ofgh o foltt.

i)

2. 39 8 WA #Zo &7t =

rr

2 474

nn

1) YA 2TFHA

VitaminS F=23F JU%A7F 2 Trichophyton agaroll i, =2 A% A%
A3k

2) Urease AA}

T. mentagrophytes (%/3) ¢} Hl=2gh eS| T. rubrum (4)& 83tk

T. rubrum3} FAEE H-24 28 1 olu urease YA Q1 TS T. raubitschekiit T. megniniiZt 1tk

A4S shaAl sl Aol Mol 2AEe] o FA3e Ayl 1o, T. mentagrophytes var.
erinacei+™ Y& urease =73 °]t}

3) 27t gFEo| njxls Q¥

T. verrucosum-> A2 1T} 37°Col A Ad<Ew=7) W=}, M. persicolore} B AA 21521 T. terrestre
= 247} 37CollA Aol A E A BAH T

4) HELHE AA} (salt tolerance test)

3% =2 5% NaCl ¥7} SDA-CCGol| &

5 ZHMZ At

6) HCHEHQF A

7) o033y &H

il

FoRA #ES
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3. Arhues 224

Seoto 2 FAT= A g T 540 T3] T3tk WAREE AFH S 7HHES )
Aol HEFshs 2wl Aol Folun) g =R vk ’\]X—} 4~5% —"?E%Ei 71052 A wzk
ok sith LS T ME o 2= M. gypseum, M. canis7} 131 =3] =& O E = T. verrucosum,

E. floccosum, T. schoenleinii, T. violaceum 5] AT} °lE d7do] =7
ook A 37 7Im7F Holmw QA AR glod B g% Pé?—li%
2~37F 7ol v SAeletar A sk WHE 7hsAdo] AR Z4lsfof itk

< el #9, o)W Zefar wijA] ARAe] ZA; fete] ARSI &7, f=
#rol=7t Fo] YAITZ (topography); Fehe] WOl wjiFErl, FRAERIVE, #HHAARATE, A=
(suede)$1 7}, MHEAFQI7E] EHTZ (texture); o] iy o FE4 vt of ¥ sHihis)
T Befolvke] =5 ¥4 (folding) 5olth

e AL (e, hyphae)el ©ole] (mycelia)olth. A= wiAlol el @ FtAket
ol Aol =EH 7S AE GRHE, aerial hyphae)7} U FARFY FAggA e da
A & BAAL (575 F, conidia)7t AR TE ARl AY (septum)S 7}1 Al A B
E-82} (macroconidia) @t ®.th 22 WA = AEAYRE (microconidia) 7t Atk o] EAALe] ),
Aol o] F-z; o, W HE8E T2 ite] w40 S35 Fasith dFe] webAE o] B3Rk ¥
‘dof ol FaSHA dAE Kol SR ko] w40 Ego]l E 4 Atk = racquet hyphaest
AVEE Tkl AL Ut favic chandeliere= T. schoenleiniis, W24t HﬁUOJA spiral hyphae= T.
mentagrophytes&, tivH#+ k9] wlt]& Rol= bamboo hyphae= M. ferrugineum=-, tangled hyphae+= T.
violaceum 7323 AJAFgTE

r:p 5 b N

I. TrichophytonMalmsten, 1845

o] #he SAMoR 4UY A Qumee] Anw wHe] e tEAE e FER

1l

2 e, B meh S5 Pejs RRPFS wolt 2RAAE FHTh

1. 7. rubrum (Castellani) Sabouraud, 1911

)
AdErE =9l Holth, ¥uxse #e Hrt (,%%%Hii)OM 7HE o] 9E W= Qluh Az
= PDACT HiA|AF Fo] wlao]x] oF=A)
oA A, A FA wRe T 5 ;’AE}

2) HRIEH oA

EAAAE gAY F3] =8uh WRA EHS Kol Hete] A9 71 Abe] SHol RAw 2
TE YE-Ad] Bl AR BE gEoE EEAE
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3) ‘ISt HA
Tabxle Wi 24 (ectothrix)olut =& Al (endothrix)?l F$= Hiyo] i, $=
S AAF S0, EEHTHAE 2430t urease AAF &4 YA HAF S43; potato dextrose agar

=
SECSA oA (dimiteid)E 5744171tk Trichophyton agar

Ml
lo,
A
o
i r_q
_Bi
H~l

1 corn meal agare &
#1L o] AFo| ARAY

2. T. raubitschekii Kane, Salkin, 1981

1) Aol =¥

SDA-CCG HIAd &2 T E=Z AA3] Agp A-=ollA 25 % 25~30 mmeol| ¢]Et} %
AP Y1 Aol \sg s, oA WA g% A o] 7)F A §HAl BB T
ZU]O]_}ﬂ ?S:]/HHE]— H]—/\],)\]-O F=23 = /\11—4_ o]u:]o ﬂgm LHx] Zizj_bsﬂo]l:}

PDACT HlAoll A= T.rubrum®} 719] 5Lt G- Holuf o] Fgidel o] 54olt)

2) n|@dA A

ZO Al O ARbel ALY FRSh Al el A= oA g aslzich gl AR
AT U] A7F BeFolm, 46~51 um Zolol] Fo] 48~6.3 ymo|th AR W W) A] A gl
e Z53o|H, 48~6.4um 4ol 3.2~4.8 um Zo|t},

o
Eq_\_
|
O

it

3) Mo|stA AHAt
A2 vitaming 2784 =T} urease Aot BkE RS wkgo] ok ziT)
U F AL (-).3% 2 5% AEF7F SDACA A A, 37Tl A sk

3. 7. mentagrophytes (Robin) Blanchard, 1896

ARG w2 FFo|th ABH o E SDANA L #3E el wE} var. mentagrophytes} var.
interdigitale= 7} 21} PDACTO A 9] A%<k ad-2 313 (granular-steroid type), =43 (powdery type),
=2 (persicolor type), 8% (downy type) & &2 UERITE o714 3832 var. mentagrophytes, Lt
WA H7HA 8L var. interdigitaleol] A-5-3Hck

1) &g 2

(1) 7. mentagrophytes var. mentagrophytes

Hix] 3Eol Fabete] w2 A Shojdd wm Sade] RHTERE It B ERE SV TS
PAR-R Eqﬂ:] o & Ao ZtMolt) TE=EA o]ttt

(2) T. mentagrophytes var. interdigitale

ST FEA AR Ao R §71E JEs A% B RHN R 3w, ojiE Agk S
Aot SRITH Zlatolth

=

o
=
oy
J

® o
r}i

2)
2% coiled 3= spiral hyphae”7} 54 5 dlitolt) thEAAF= ThA| £ 4

, A
o HAE e i WSl BAE e A6 b Ewdel o] FAUTL WE AR

oL
o
g

I
T,
)_!v‘
et
rlo
ﬁ

Adoln], Wood 5 AAFE SAdolth EEE AL (+); corn meal glucose agar=}
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1A SDAOI A= =

S

potato glucose agarell vl %

4. T. verrucosum Bodin, 1845

71 (glabrous)©] H.Eou} &

ol =

2o M 3] =2 AM, 912 T

=
_ﬂiro

(heaped up) He<

gohe
a

o A%
~
ﬁ

% O
o B
N TN
AR

Aol ket rat Ae)weFolu], 2R =5

[}

= BT

St} hgt
A7

27}

oIt} (o]

ul
=

thiamine ©. %2 B.7¥ blood agar basel] Al 2 L}ERIT}H. SDACIA] A}

H

—
=
il

Melsta At

3)

AR

4

50

Bo

HE ()

S AARE

=
)
=

Z13; urease AA} (-);

=
=1

Bl 753 2] 37Tl Ad7gol

EE o+ thiamine<, U

o
=

Alel] inositol

5. 7. tonsurans Malmsten, 1845

Sulfureum &3} mahogany-red & F71x] ¥WEo]

%

(1) Sulfurerm

AU

dorr, <
A = Ak vk

O
=

ok A A

(2) Mahogany—red

%

371y

7L oEe u

]

24
A

H 2AE 2L 9ol

S

= A%

1 e

<

|

FaL A wiH =

S

= ¥

o]

RN SR

S

A 8

_
N
g

Ml AL

3)

dxap afjde] ®Bel

2 gFmpel ¥

2 ®U)d (endothrix) 2

3

urease AA} (+).

. Microsporum Gruby, 1843

=4 Trichophyton % Epidermo-

cReiich

=
=

717} % (echinulated) -4 oA}

-10 -
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ol glom FE tEAAe] FHE 1

ey gl wkEkA] o] dhiEAAke] |Ade] sy

%7} SDA %= potato glucose agar =]l

(autoclaved polished rice)©]t} 3~5% 34

Jolk
=

1. M. canis Bodin, 1902

1) B2l 2Y

-

=
g

%

3.

o
T

[e]

BE 5~107]0t}. AEARE 28Ry g

L
R

o 35 (50

=]
=

e A
P o

2

o FE1

del=y AAb

3)

Aty 2ol

t}. M. audouinii®}= ] 11¢t

.

o)1=

A=

8

& BejAol

2. M. gypseum (Bodin) Guiart and Grigorakis, 1928

el

22

=

¥

~O

o

1

bl whe 4

9]

of 2

B

Jh wher) WA E

1
A
XO

0

}

A

=

1

rveel

o

el 77t

7ol ®olA] gom,

L
R

Hg 3~5Mth At AAt

KR
T

efct. W

o A

5

) Maz|st

3

o] SDAS] 2z =}

ojn

%
ol
plo
i
of

o

. Epidermophyton Sabouraud, 1907

1. E. floccosum (Harz) Langeron et Milchevitch, 1930

i

olt}. XA (pleomorphism)©]

N
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2) H0HN 22
RS WEA otk R AARE ame] ne)
[e]

mofoln] W Hi 2~37)7h FHY|2 47)a
T FAS W 2~ ode Qe FUEATL o
-

1 A2t

aA
SR Gk 5 BT 3-890 SAE SO el Ao o Sol ek o
= o 3

L AASE, Mes. Begh At ZeuiA e d Ay gty f-aeks] A 33 st A EA
& Z2=%,1990,p. 11

2. el FRAPSAe] i, 54 2 S5HAE gkl dd#Ers] Al 13} workshop 253, 1998,
pp .9-29

3. A7), W RAdare] B4, gk A 1997 2:1-8
4. Kane J, Summerbell R, Sigler L, et al. Laboratory Handbook of Dermatophytes. Star Publishing Co.,

Belmont, 1997
5. Rebell G, Taplin D. Dermatophytes. Their recognition and identification. University of Miami Press, Coral

Gables, Florida, 1970
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Candidaspp.o] 4
SaLol ) A gob R A uALe st

4 8 L

Candida =& °| 2|°
o o —1 ——
OIAE O[O T2 B A AT J|5l 2
01 2 _[} Q45 QI AFAL
OIS T Met JAXINE M M (e 2+CIC
I 22EH e Jisd
A FUADTE BT AAE G4
RoH gl BN T Al EER T
ZENY SRALAAM.
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AMAI A =8 Candida

No.
Organism Isolates % Patients
Candida albicans 1239 662 732
Candida tropicalis 360 192 170
Torulopsis (Cand.) glabrata 152 8.1 87
Candida parapsilosis 74 40 41
Candida sp. 35 19 27
Candida guilliermondii 5 03 5
Candida lusitaniae a 403 5
Candida stellatoidea 1 0.1 1

Total number of 1solates = 1871 (at AMC, 1997)

Germ tube test

findings, slide culture

Biochemical test:
Manual vs. kit
Conventional vs. rapid

Nucleic acid based method

Candida 2| 2 Ald =4

Morphology: microscopic & macroscopic

-16 -
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Candida =& Kit 2 & 2|

Carbohydrate assimilation: API 20C — 20 carbon,
FF Microplate(Biolog) — 95 carbon source

Carbohydrate assimilation + chromogenic substrate:
MicroScan Yeast Identification, IDS RapID Yeast

Plus

Preformed exoenzyme: C. albicans Screen

Proline aminopeptidase & [3-galactosamimdase

Agar with chromogenic substrate: CHROMagar

16S rRNA sequencing: MIDI system

Rapid test(<24h) available for presumptive or defini
—tive identification of yeasts following colony format

Test name
Groupl Group2 Group3
(for single species) (for several species) (for multiple genera)
Albicans-Sure ( C. albicans) CandiSelect AMS-Yeast Biochemical
Albicans 1D (C. albicans) Candida check Card
Albistrip(C. albicans) CIHROMagar Microbial Identification

Bichrolatex Albicans(C.
albicans)

Fluoroplate(C. albicans)
Germ (ube(C. albicans)
Rapidec albicans(C. albicans)
Murex CAS0(C. albicans)
Bichrolate krusei(C. krusei)
Caffeic acid disk(C.
neoformance)

Fungiscreen H

System (MIDI)

MicroScan Rapid Yecast ID
Quantum T

Rapll) Yeast Plus System

-17 -
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Candida =& Kit 2 AlY

API 20 C(BioMerieux)

RaplID Yeast Plus (Remel)

Automated systems: Rapid Yeast
Identification Panel (Dade Behring), YBC
( BioMerieux)

+ Sabouraud—dextrose agar HHXI A =22l &2 TC)

-18-
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METHODOLOGIE / PROCEDURE f METHODIK { TECKICA f PROCEMIMENTO

&1—i
AT Suzparaion Megivn 2 mi ¢
HaCl ©.88 % Modwm 2 ml
100
© Medum
i | i3
e |
e
—_— api 20 C AUX K
raca. (oo Y
g B e 1 I 1
Y s |
48200 - 7200 we
| | meveesses waen
f TeseaEEE
apl ﬁﬂf AUX
——i e
==

?Mck 55 25 ECL
RAT medium0l 12H£2] yeast suspensions

T eIt
3. 100 p_E F5t0 C mediumll &EZ8HC}H
4. APl 20 C AUX 2| E0] & S8t

30°C Ol Al A8-72A1 2F HH 2EBHCEH.

wm

. Pt gAE AE 21360 7AE| coded
B =12 IR E 22861M identification
softwareOll 2ol =& =0

-19 -
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Test names of API 20 C AUX

GLU GLUcose MDG  a-Methyl-D-Glucoside
GLY GLYcerol NAG  N-Acetyl-D-Glucosamine
2KG  2-Keto-D-Gluconate CEL CELlobiose

ARA  L-ARAbinose LAC  LACtose

XYL D-XYLose MAL MALtose

ADO  ADOnitol SAC  SACcharose/Sucrose
XLT XyLiTol TRE TREhalose

GAL  GALactose MLZ Mel.eZitose

INO  INOQistol RAF  RAFfinose

SOR  SORbitol

Candida s34 Kit & Zt=4

; REF
=N - S a
'ﬂpl 20 c A Ux Origine / Source / Harkunft / Origan / Prafiavo : " i zan
bioMérieux
DO O@PE®OHEOF +
1 xr 3al SOH MO c M v‘\ﬂ‘.’
1 4 1 2 4 1 2 4 1 2 4 2 4 1 2 4 1 2 4
= (3 7 (2] / z &
Autras tasts / Othar tasts / Waitara Tasts / Altri tasts / Otros tasts ; ] ident. :
C albicans

-20 -
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HBI.UII DIDENTIFICATION / IDENTIFICATION TABLE | PROZENTTARELLE /
ADLA DE IDENTIFICACION | TABELLA DI IDENTIFICAZIONE
6.6 P pratees grin ABTI 0 b 3 1 W of poalive reectiong fler 4077 hes. ol 3070 1
e pontrenn 4373 BN b 200

Bpaanran ram
.t rucres ponieead Cusputs di 4873 1 8 20°C 1% & Feation fttvs 8000 4172 070 30

« 2 mL RapidlID &% 2= =
« RapidID Yeast Plus Inoculation Cardﬂ HlnolH

-21-
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» RapidID Yeast Plus Panellfl & = 30TCUH A 4Al 2t HY 2FStCH

TABLE 2. INTERPRETATIONS OF RaplD Yeast Plus PANEL TESTS

Cavity Teat REACTION

No. Code Reag Positve Negath

1 oLy

2 MAL

3 sUC Nooe Yolow Bluo. green-bive.

4 TRE o green

3 AAF

& ur None Yelow Red, pnk,
Crange Or goid

7 NAGA

& aGLL

) oo

w oNeD RapiO Yoast Aoy Yelow Cearor
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0000000000000000000

Candida
. albicans
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|dentification ability of Candida spp.
Organism APIC 20C  Vitek YBC  MicroScan  RaplID Yeast
C. albicans G G G G

C. Cl[cml A A A NG

C. dublinensis NA NA NA N

C. guilliermondii G G G NG

C. famata NA A NA NA

C. glabrata G G G G

C. haecmulonii NA NA A NA

C. kefyr G AN NA NA

C. krusei G NG G G

C. lustiniac G G G G

C. parapsilosis G G G G

C. norvegenesis AN NA NA NA

C. rugosa A NG A A

C. pulcherrima NA N NA NA

C. tropicalis G G G G

C. zeylanoides A A G NA

Candida =& Kit 2| &&t& dlul

API 20C
Manual & 0t 2 X = 96% : assimilation test &l
gold standard
SXl Z2aLl70 et =s83=263.1%
» C. kusei = incomplete [D
= = Ll data: 86% (& &)
Cornmeal agarOil A SEHSI S 2= 2 R:21.9%
ZE EU=SNA T2AI12H AR
m 24 Al 2HLH 13.4%, 48A12H0H| 63.9%, 72 A1 2401l 22.7%
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Germ tube test

To identify the yeast, the germ tube test was carried out. The yeast was incubated in horse serum at
37°C for 2 hours and the cells examined microscopically. Candida albicans, and the rarer oral pathogen
C. dubliniensis, are the only species of the genus Candida that produce a short germ tube under these
conditions as seen in the figure. C. albicans represents 80% of all clinical isolates. Other species ofthe
genus Candida are germ tube-negative and require further tests to identify them.

CHR()Magar

Microbiology
Diagram
Traditional media versus GHRO chr ic media
Traditional CHROMagar C. tropicalis C. krusei
=]
A
e - BBL™
&:__._:}1:1_ CHROMagar™
Hedial

@& | @

Tdentification Kitst Incubation 24k Rasults W‘W“ 2h:

‘* L1 panaramic data
YYYyYy vy

C. glabrata

Results colony by calony after sib

° CHROMagas =
Home Page CHROMagar is a trademad of Dr. &, Rambach.
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Phenotype MicroAmays

Product Literature 1 Bibliography 1 Company News 1 About the Company 1 Contact Us|

Bacterial / Yeast / Fungi Identification & Characterization
Bacteria & Yeast Identification

The OmniLog™ and MicroLog™ Automated Systems rapidly
identify over 2000 species of aerobic and anaerobic

bacteria, yeasts, and fungi. These easy to use Systems
provide reference laboratory quality identifications to any size
laboratory. Biolog Systems do this without the labor-intensive
requirements of conventional strips or panels. There is a
Biolog System for any size laboratory, from fully autorated
and semi-automated options to manually read systems.

MIDI Labs offers DNA sequence based identification
analysis of bacteria and fungi. We have several
different analysis packages to meet the needs of our
customers. Please contact us for information
concerning other sequencing requests.

Package 2 Package 3 Package 4

pac ! B ial ID Full G

acter| ull Gene
Bacterial with Seguence gﬁ;m
dentification Sequence Data and IAnalysis

data (L8]

Bacteria | Bacteria  Bacteria | Fungdl
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Mi-Na Kim, M.D., Ph.D.,

Associate professor, Department of Laboratory Medicine,
University of Ulsan, College of Medicine, and Asan Medical Center

Office Address: Department of Laboratory Medicine
Asan Medical Center
388-1 Punapdong Songpagu Seoul Korea 138-736
Tel: +82-2-3010-4511
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E-mail: mnkim@amc.seoul.kr

Date and Place of Birth: 25 June 1965, Korea

(w] EDUCATION (=]
1983.3 ~ 1985. 2

1985. 3 ~ 1989. 2

1991.3 ~ 1993.2

1994. 3 ~ 1998. 2

Premedical Course,

Seoul National University, College of Science, Seoul, Korea

M.D.

Seoul National University, College of Medicine

M.Sc.

Department of Microbiology, Seoul National University, College of Medicine
Thesis: Gene cloning of the human cytomegal ovirus antigen reactive with the
serum fromthe HCMV infected patients
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Thesis: Identification of human cytomegalovirus protein suppressing the
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Department of Clinical Pathology, University of Ulsan, College of Medicine
and Asan Medical Center, Seoul, Korea

Fellow
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Department of Clinical Pathology, Seoul National University Hospital
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Department of Clinical Pathology, Asan Medical Center

Instructor

Department of Clinical Pathology, University of Ulsan College of Medicine
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Assistant professor

Department of Laboratory Medicine, University of Ulsan College of Medicine
and Asan Medical Center

Visiting professor
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Associate professor
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Feb 1994
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Medical License

Ministry of Health and Wellfare, Republic of Korea
Korean Board of Clinical Pathology

Ministry of Health and Wellfare, Republic of Korea

The Korean Medical Association
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The Korean Society for Microbiology

The Korean Society of Clinical Microbiology

The Korean Society for Infectous Disease

The Korean Society for Chemotherapy
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The Korean Society of Molecular Genetics

American Society for Microbiology

European Society for Clinical Microbiology and Infection
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