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ORF19. 2734 and other genes involved in vacuole biogenesis in Candida albicans : a study of functions

KANG Ye*, ZHOU Mi®, YAN Lan” , JIANG Yuan-ying*
New Drug Research and Development Center, School of Pharmacy, Second Military Medical University, Shanghai 200433,
China

[Abstract] Objective To study the genes involved in vacuole biogenesis in Candida albicans, so as to identify potential
targets for antifungal drugs. Methods Five genes with potential involvement in vacuole biogenesis, ORF19. 2734,
ORF19. 6950, ORF19. 6605, ORF19. 2006, and ORF19. 5780, were selected for this study. The disruption of these target
genes in Candida albicans was achieved by homologous recombination. Then the growth rate, hyphal formation, sensitivity to
stresses, and the vacuole morphology of the mutants were analyzed. Results The disruptions of ORF19. 6950, ORF19. 6605,
ORF19. 2006, or ORF19. 5780 resulted in no difference from the wild type strain in terms of growth rate. hyphal formation.
sensitivity to stresses, and the vacuole morphology. The disruption of ORF19. 2734 led to slower growth and higher sensitivity
to ketoconazole, but showed no noticeable changes in vacuole mophogenesis. RT-PCR analysis found that mRNA expression of
MDRI1, ERGI11, and ERGZ in the null mutant of ORF19. 2734 was decreased compared with the wild type strain. Conclusion
The null mutant of ORF19. 2734 down-regulates the expression of MDR1, ERGI11, and ERG2, therefore contributing to the
increased sensitivity to azoles. Our results suggest that ORF19. 2734 may be a potential treatment target for drug resistance in
C. albicans .
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HUPRN=NE e IR N e N R S = 7 i DA T
AN R AN g o T A0 OBOE B AT T FL s
200 I 3 Tl A T RE 2 A 1 JHE At 2 i L VR0 3 e A
11 2 T B TR X L 38 14 TS 32 g ) Ak T 22 2R 4 P B
20 1 2% A3 W 0 M S5 P R A Bl R 2 R T R 4R
H 8o W, A& BF 58 % BT ORF19. 2734,
ORF19. 6950, ORF19. 6605, ORFI19. 2006,
ORF19. 57804 5 AW A5 W I Ky BE AR ¢ L A L 3 o 4
A% i R RS R 25 ¢ LML TR 35 L A KL T 22 Skt
5 T o SR ) AR P 0 T K R R B BB R 2
B TV A L T T 2 R AR

1 #MRIFTE

1.1 E#k &Z KA WMk SN152. it ki pSN40,
pSN52,pSN69 £ y 3¢ [ fin FJ 45 Je W. K % Suzanne
M. Noble Z4Zmms., M —80°C 25% H il 17 H
W BB/ 5 TR R0 R e o 2 % B IR T R 4 (yeast ex-

tract peptone dextrose, YPD) [ {3353, T 30C
Big® 48 hy WU A H 7% T 1 mL YPD iR 5
FeHErh 30 CHR4% 16 h G Ak . JBURE M | I B Mk | K B
Mo TR R R B AR TE R OR MR AL RO B
RN S £ B R R 2 B B R (HEPES) ¥l 5
Sigma 2 A] . AL HALES AL g A AL ST
SR H AL DMSO I [ b S 254 -
AL R 2 A .

L2 ABESrkEwd fRikENEA OR2Z5F
B 7 $0 5 £ (candida genome database, CGD) H 5
WA R E T RE R o5 & W 8 5 A 5.
ORF19. 2734, ORF19. 6950, ORFI19. 6605,
ORF19. 2006 ,ORF19. 5780 , [ f Primer 3 {443
ST G . A T AR TR ) A BR2S A il
1E—20 CORAF. S5l WFs Lk 1. MG PCR 4y
MY Hisl-Leu2-Argd KR 5" by 2 0URF R 147
SR FH BN AR BB JC H Uk 5 0 AR SR

®1 FAHRFAEEMBENENSIMRERFT

Tab 1 Primers used for disruption of target genes
Gene Primer code Sequence (5'-3")

ORF19. 2734 LY691 GTAAGGGAAGGCTGTCATCG
1LY692 cacggcgegectageagegg TGAGCGATAACCTGCAACAA
LY693 gtcageggecgeatcectgcCAGTTCCCCTCAATCTGTCA
LY694 CGGTGGTTTATGGGTTCTTG

LY2013-41 CATCTCTCGCGCAACAGAG
LY2013-115 TCTTGATGTAACAAATCAGGATTCA

LY697 TTGCAACGTGAACAACGATT
LY698 TTGTCAACCCTGTGACGTGT

ORF19. 6950 LY555 TTCGAAGAAAATAATTTGAGAAACAA
LYS556 cacggegegectageagegg TGACGGTGATATTCCTTCAGC
LY557 gteageggeegeateectgcCGCGATAGAGTGATTTTGCAT
LY558 TGATGGGGGTTTTACTTGACA
LY559 AGACACCATGCCAACAATGA
LY560 GCATGTTGACGCAGGTCTAA
LY561 CAGGCTTACCATGACGAACA
LY562 TTGCCTATTTGAACCAAATGC

ORF19. 6605 LY563 GGCTAATTGTGGGAGAGAGG
LY564 cacggegegeetageagegg AGGTTTAGGTTTGGCTAGGC
LY565 gtecageggeegeatcectgcCAAACAAACAAATTTCAACAACA
LY566 TGTGAAGGTTCACCAGGTTATG
LY567 GACGTGGACGTGGACAAAT
LY568 TGATTTGGCTCCACCTCATA
LY569 TGGGATTTCGGAAACTTTAGC
LY570 TGGGGAACCAAACCGTATAA

ORF19. 2006 LY571 GCAAGGAAGGAAAGAAGGAAA
LY572 cacggegegectageageggCCCATCATCATCTGTTGTGC
LY573 gtcageggeegeatcectgcGAATTTAATGGTGATGGGGAAA
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Gene Primer code Sequence (5'-3")

LY574 CGAATCCAAACCAAAACCAT
LY575 GGGGGATACCAGAAACTAAGC
LY576 TGGAAGTTCGGAATTACACAAA
LY577 TGGTCAACCCAGAACAACAA
LY578 TTGGGACAATAAACATCACGA

ORF19. 5780 LY595 GAAGGTTGCAACCGTTTCAT
LY596 cacggegegeetageagegg TGTCTTTTATGACTGGTTGGAGGT
LY597 gtcageggeegeateectgcCACAAAATCCATAGCAATCAAGA
LY598 ACCCAGATAGATTTGAGAAGGTG
LY599 TGCAAAAGAAAGCCAATTAACA
LY600 GAACGTGACGCTGGTGAAAT
LY601 GGATCTGTGGCTTATTGGACA
LY602 TTATCGACCCAACAGCCAAT
1.Y236 CAAACACAACTGCACAATCTGGC
1.Y237 GATACGTTGGTGGTTCAGTTGAGG
LY238 TTACAAGTATGAAAGGAGGGG
LY239 CTTCAACCTTTCAAACGATGC
LY364 TCAAGCCCTGTAGCTCCATT
LY365 TCCGCTCATTTGATTTCCTC
LY366 GCACGCCGTTACAGGAGTTA
LY367 GAAGTTGGTGACGCGATTGT
LY232 cegetgetaggegegeegtg AGCTCGGATCCACTAGTAACG
LY233 geagggatgeggeegetgacGCCAGTGTGATGGATATCTGC

L3 ARWKEE HILEE. L T84
K015 B YPD 8 1 % 2o 1< 10° cells/
mL, DAZI e s B 1 h B 1 mL T 7240 IR
S0 F4F 606 BE i T 600 nm Pk KR I R O % JE
(D)l , 4531 12 h, g sEIF L hil i £k .

AR pH 5 37 B il 4 YPD
B R mt - 150 mmol/L HEPES 28 #hi i pH
4.0, 8 50 mmol/L H 2 B2 S Ak #4122 vh i 7
pH 2 10, H pH i+l & . 7 G b 0. 22 pm J8
R SRR 4 C R A7, [ /R 15 35 BE7E YPD [ 4 55
FIRW IR EE 50C AL Tl &k, Ho.22
pern 308 R ot 1) % ob B0 A pHL S B TG T B 5%
L YR ENEENE 5 T 4 CORAF . 18 YPD [ {4 5% 57 Bk 3k
fift B30 m 4 pg/mL GRHEME 2 g/ ml i FE Mg 2
pg/mL BKFEME (0.5 pg/mL WtEH K B.15 pg/mL
i FEER R AL200 pg/mL WIRLL, 25 pg/mL %
JeHE R 1.5 mol/L &AL . 1. 5 mol/L G fk4H.
250 mmol/L ZfL4% .200 mmol/L 44 {L4% .8 mmol/
L g & AEE 2. 5 mmol/L H il .30 mmol/L ¥ %k
il # & 2 R IR Ak

1.4 Spot assay'"

AL R AR A R A T 8CE K A YPD A
BB 5X10° cells/mL, AR 5 5B 5 4
W BE B B, A MR B 3 L TR L 2 8 g
F L 30°CHEEH B R E 48 h 5 WS I 4 KOR 2
1.5 Wa#EF5E IEILEk. T PBS 22 i d i
W 2 X 10° cells/mL, B 50 L W50 &
10%FBS 1y YPD™ | Spider™ | Lee” s™ 1y [ {4 8% 37 3
L eIk s 10 % FBS, Spider & F 37 CH538%5 d,
Lee’s B T 25 CHE3% 10 d. WRELH 22 KAB ML

VBRI R v K5 SR LR TR 22 T AL TR bR L i LR
b FRIECE AR FE 15 1000 80T 1020 FBS 11y
YPD,Spider,Lee”s W AAREE TR #5518 79 55 77 W
RAEHELE L mLinA 9 LAk & 37 CHE 5 3 h,
PUE SIEiEl
1.6 #ikrREMRR A" WLk A
WAL T8 A KI5 01 2 1.5 mL .08 b
F 4 000X g IR B L 5 min, WFE WG IE R,
A1 mL ¥ YPD Bi R EE R AR, WA 2.5 pL
FM4-64 el (16 mmol/L) . i e TR 27 . it 30 C sk
7% 30 min, 4 000X g FE A0 5 min, W FIE, A
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5 mL YPD £ 37 ¥ 5 & W AR 30 CHR 48, 55 5% 2 h,
4 000X g ZEIE O 5 min, WFHF EHEH 1 mL KH
KERWEA, O 2 R WRTE LB R, 500
pL 4 f R #7 3 (synthetic complete medium, SC)
HAEEA S pL ST HEI O EhOE ES,
TROCIL R A B T MO0, MUK Ky 558
nm, KN 734 nm,

1.7 s%urE & PCR £ #ORF19. 2734 &tk # Af vk
K BRI e AL SRR W) HM i A OGS
FIMDR1,CDR1,CDR2, % ffi & B4 B B A6 06 5
WERG2.ERGIT i ith W 2 25 ¥y i) $E W Ergllp, B
22 47 A P e s I FNRG1 . BCR1 25 88 3[R B 2% 1 7
P FEme 2 pg/mL AR 2 h J5 B3R 38 Y R 3R K-
TS 9 G YR (SYBR Green) 6 vk 47 52 i
& 1 PCR KGN 2 BB 1) R 3k 7K F- . 514 )i ] Primer
3T, B A TR RO A R A A
HOIW IR 2, GRIPHRA 2 2 NS
18S iy Ct{HRIE H A 1) Co i . 753 ACt i, [b
S SRR 2 B ACT (EA5 3] AACt {8 . JE R #2
DURCLO AR (SR g 2/ X IR 2D = 2 ¢ AR S IUA )
MBI TE TS R 3 W I B M.

x2 LHEEPCRIIMEREFT
Tab 2 Primers used for real-time PCR

Primer code Sequence (5'-3")

ERG11-F GAGAACGTGGTGATATTGATCC
ERGI11-R GAACCAAGCAGAAGTAGAAGC
ERG2_F TCgeTACAgCAAT TgggACT
ERG2_R TTCgggAATCAATgCACCAg
CDRI_F GATTCTCAA ACTGCCTGGTC
CDRI_R CCAAAATAAGCCGTTCTTCCAC
CDR2_F AAAAAGGTGGAAGAACGGC
CDR2_R TTGGCATGAGATCCTGGTG
MDRI_F TGCGTCAAGAACAGGTTTTC
MDRI_R AAGCAGTAGTAGCAGCACC
2 # R

2.1 ARBKR R BUIGWEEEI Tk % 5 R
(I 1) 7R 4 5 BBk 7 o HIST FILEU2 ) Rl &
FB¥C RIS 2R A O, SR T# A
F18) 5 TR 25 43 30l R I & % 5 TR 6 2R T orf19. 27344/
A.orfl9. 6950A/A, orf19. 6605A/A, orf19. 2006A/
A.orfl9. 5780A/ A Y EE RGN

SN152 orf19.2734 A/ A

Y X X X = " o o
NS NN SN P AT M
4“) éb é‘) 4‘0 4‘0 %5 4(0 \‘){6 40 *40
Marker SN152 orf19.6605 A / A

X o] o Ay Q > oY o N\ Q
*”’)‘e 4")‘0 ,{")b ,{”)b 44\ 4"’)‘0 4")‘0 4")‘0 ,{")‘o ,{‘3\
X\)X\’x\’x\)x\)x\’x\’x\’x\"g’x\)
2)

B 1 HEEGRKEEEZA DNA K PCR BIE
Fig 1 PCR analysis confirming disruption of ORF19. 2734,
ORF19. 6950, ORF19. 6605, ORF19. 2006 and ORF19. 5780

2.2 ORF19.2734 AW TiR# ORLEEH A
¥ B 2 W W, ORFI19. 2734 % K Bt % B
orfl9. 27340/ AWK AE 6 h Z 55 BF A 1 C. albicans
SN152 G2 , T HoAth 5 [ foke 2% T 4 9 49 15 19 A T —
B, $E/RORF19. 2734 JEH AR B 4EHF R 22 % BF A
IEHARKER .
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—— SN152
121 —=-0rf19.2734 A/ A
orfl19.6950 A/ A
10 —=0rf19.6605A /A

—=0rf19.2006 A/ A
F orf19.5780 A/ A

Deoo

Time t/h
B2 BEREKHMLZE

Fig 2 Time-growth curve of C. albicans SN152 and the mutants

Dgoo was detected at indicated time points

SN152
orfl9.2734 A/ A
orf19.6950 A/ A
orf19.6605 A/ A

orf19.2006 A/ A
orf19.5780 A/ A

FLC 4 pg/mL

0008 %~
(X X X X k4
90O ¥ r
0000 o2
XL X 3. Xd
00083 -

LiC1200 mmol/L

HU30 mmol/L

Congo red 200 pg/mL

2.3 ORF19. 2734 kW T4 & G 1R 2 B 4 & *F B
Rk Wit 2 BT R & B ey & 3 R,
59RO SN152 A H . orf19. 27344/ A T bk X il
M A TR R T TR AR A U TR R X M R B
2o %o At SR 33 P SRR PE TG B k% s orf19. 69504/
A.orfl9. 6605A/A,orf19. 2006 A/A,orf19. 5780A/A
TR RS 25 TR B P S AR TR A L R D] I 22
5o SRR ORF19. 2734 H K a] 48 &5 M i 22 8%
B B X A B Mg ) i 37 Je 0 P PE RS R B YRR .

Qoseh ..
0080® %>
000 E S
1 I X 1B
11 TYY,
L LI X T3

H,0O, 8 mmol/L

AmB 0.5 pg/mL

Y I XK N B0
(X L K KA
(X X KX K
(Y X X X A
X X X X B Y
[ 1 X X X XV

CaCl, 250 mmol/L Glycerol 2.5 mmol/L

CFW 25 pg/mL

B3 MEsRERE

Fig 3 Sensitivity to various stresses of C. albicans with wild-type SN152 and the mutants

Adaptation to C. albicans with wild-type SN152 and orfl9. 2734A/A, orfl9. 6950A/A, orfl9. 6605A/A, orfl9. 2006 A/ A,

orfl9. 5780A/ A mutants were all grown to mid-log phase and then spotted in 5-fold dilutions onto yeast extract peptone dextrose

(YPD) plates with or without chemical agents as indicated. The concentrations of cells were 1 X 10" cells/mlL, 2X10° cells/mL,

4X10° cells/mL, 8X10" cells/mL, 1.6X10" cells/mL, and 3. 2X10°* cells/mL. Growth differences were detected after a 48 h

incubation period. FLC: Fluconazole; KTC.

HU. Hydroxyurea; CFW: Calcofluor white

Ketoconazole; MCZ: Miconazole; AmB: Amphotericin B; BFA: Brefeldin A;
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YPD+FBS

orf19.6605 A/ A

orf19.2006 A / A

orf19.5780 A/ A

B4 HEESNI2 SEERARABRAERGCRLESEFE TRLE KA
Fig 4 Filamentous growth of C. albicans with wild-type SN152, orf19.2734A/A, orf19. 6950A/A, orf19. 6605A/A,

orf19, 2006A/A, and orf19. 5780A/A mutants on solid yeast extract peptone dextrose (YPD)

C. albicans with wild-type SN152, orfl9. 2734A/A, orfl9. 6950A/A, orfl9. 6605A/A, orfl9. 2006A/A, and orfl9. 5780A/A

were grown on solid YPD plus 10% fetal bovine serum, Spider medium at 37 C for 5 days, Lee’s medium at 25°C for 10 days,

and then photographed. Bar=1 000um.

2.4 BARARY OB LBFAB LR RN
Bl 4 fros . 58P A B SNIL52 A L 25 J R R 5 o 7 [
& 10 % FBS 1 YPD. Spider. Lee’s 3% 353 I #RETE AL
M BATHVE  WR NG A RN R 22, kR
Worf19. 2734 A/ A PIA B A 3 AR A Y A AR 12
AR AT 6 AR At TR /N o VR AR 5 7 0 v 45 ik TR
W TR BETE U 22 . 5 B A T SN152 A (8] 5) . &5
RARTR o 25 FE DR AN 52 M) M 22 % B TR 7R 22T

2.5 BAARARYwOBLBHFHRABE B
2 DR B A T RO TE S A 45 R B L &5 SR R Bk T 4
FMA4-64 Y@ )5 , # BE 7 0% 1 2% 45 Ao T WL 4% 3]
SR WU TE 25 VR HE R T RE L B R L R OR

ORF19. 27342, ORF19. 6950, ORF19. 6605, ORF19.
2006 ,ORF19. 5780 3N 3 A BUE BRI 4 (B 6),
2.6 %8 2% PCR AR RORFII. 2734 5 4G
BABFA e LGyt RE SR WME 7B
T TE S 0 R JHE e 25 W 4 T » orf19. 2734 A/ A B BE
5P SN152 41 FbMDR1,ERG11,ERG2 J:H 32
PRIKOE T IR s AT B (2 pg/mI) FBE 2 b JE L 0
7. 8 Fr s orfl9. 2734A/A T bk 5 BF A
SNI152 2% He [H 4 1K 7K F- 5 i 245 iy JC W) 1 22 5% 5 45
YLBHORF19. 2734 K& X 6k 2% 18 7] fg i@ i T MDRI,
ERGI11,ERG2 %L A, %4 fin fg P9 25 9 ¥k J& . B G
Ergl1p {F P o DI £ e % 1 i e 114 S0
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orf19.2734 A/ A orf19.6950 A/ A orf19.6605 A / A

o

o

YPD+FBS

5 FEHESNI2 5ZEARKAERGELESERRPA LM EE
Fig 5 Filamentous growth of C. albicans with wild-type SN152, orf19. 2734A/A, orf19. 6950A/A, orf19.6605A/A,

orf19. 2006A/A, and orf19. 5780A/A mutants in liquid yeast extract peptone dextrose (YPD)

C. albicans with wild-type SN152 and the mutants were grown in liquid YPD plus 10% fetal bovine serum, Spider, and Lee’s

media at 37°C for 3 h, and then photographed. Bar=100pm.

SN152 orfl19.2734 A/ A orf19.6950 A/ A orf19.6605 A /A orf19.2006 A/ A orf19.5780 A/ A

BF......
1:1\/[464......
Ovcrlap..-...

El6 HAHRERBMBENBREEKRRAES
Fig 6 Fluorescence photomicrographs of vacuole morphology of C. albicans strains
Vacuole morphology in yeast cells of C. albicans with wild-type SN152, the orfl9. 2734A/A, orfl19. 6950A/A, orfl9. 6605A/A,
orfl9. 2006 A/A, and orfl9. 5780A/A mutants were stained with FM4-64 to label vacuoles and chased in yeast extract peptone
dextrose medium for 2 h at 30'C. Cells were then observed by bright field (BF) microscopy and uorescence microscopy at exci-

tation wavelength 558 nm and emission wavelength 734 nm for FM4-64.
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25r orf19.2734 A/ A vs SN152
201
Q
& 1T
S L5f
=
&
o 1.0F
Q
=
0.5 '|—T_‘
[1 =~ [

00 CDRI CDR2 MDRI ERGIl ERG2 BCRI NRGI

B 7 RT-PCR L% orfl19. 2734A/A EHEFA
HEBESNI2 ERAREZEER
Fig 7 RT-PCR analysis of the selected genes in
orf19. 2734A/A and wild-type SN152 strains
n=3, xts

251
: SN152+KTC(2 pg/mL) vs SN152
20}
)
g
£ 15f
=
(=]
—=
& 1Of
Q
—
05t
A
0

0.
CDRI CDR2 MDRI ERG1I ERG2 BCRI NRGI

25r
orf19.2734 A/ A+KTC (2 pg/mL) vs orf19.2734 A/ A

2.0F
&
g
5 15+
=
o
=
o 1O
(=}
=

0 B

0 CDR1 CDR2 MDRI ERG11 ERG2 BCRI NRG1
B8 RT-PCR %5 bb B 25 ¥ 4b B 7 /5 BF 4 & SN152(A) #0
orf19. 2734A/A H#R (B) EE R X EEZR
Fig 8 RT-PCR analysis of selected genes in the wild-type
SN152 (A) and orf19. 2734A/A strains (B)
before and after treatment

n=3, rts
3 3 i

AW i 2o () U2 Y O 1 R 4 i ORF19.
2734, ORF19. 6950, ORF19. 6605, ORF19. 2006,
ORF19. 5780 4§ 5 > R 22 T B B 0L AH 5% B9 R A
T REHE D A 5 DR O T L OF 78 8 1 4% ik IR it 2K T TR
BEZS B 22 735 HE A DU+ DA B2 RS 25 Tl 300 i 4 0

LR SR R ORF19. 2734 46 J5 B Bk 25 40 g
AR AR YRR O R AR R T T R 25 Y Uk
PEIG I T XS P R BSOS AR, B AR
SN152 , H Al 4 K& R e 2 TR I8 B 25 M 7R 22 5 A K X
5 T R A AR B R DL B B 25 5 Palmer 805K
B % BRI A 26 VPSTT FE IR B 2K 5 4 il 3R TR
B MBI MRS A2 S REZE5N
BN FEAEN T A EZEE L, LA
LEHE T &R W BEIE A, RE CGD
B R O A B PR AT BE 58036 T BE AH G L (R A BF
TR R . AR A% PR B 2R TR TR T 2 R L W)
AR R R R U SR RO AS

2 A 158 T A TR T 4 ) S S R T 4
FRE O Sl 1 o8 M L OB M L Ak 2 R A0 R A
i T RE R A AR R A B . 2R 2 2 A
R A= 400 AT AR BELDBI 22 5 I Y 5 i 7 L 3
200 o P 37 M R L DT R T B E PE . HORT R
U1 s SIS T L T 24 O T 24 AL o A 4 s SIS 2 ) R il R
IR T L Ah HE AR G Ik A A FR R AR bk
BTG B A L e 2k 2 ) R BRI DR B i
AT EL T 2590 8 T AR A AR A K Ok
et N7 A 0 AR {68 T 24 TR Bk 1 7 2R L DR O BF 5 L A
HeL it 24543 B A B T R I IR 5 IR TR 245 1 7 A 4R
BEAKHE . AR 22 I8 B T 0T e 2 i 32 1 B ) 2 — 23l
i R IR Ergl 1p, i 52 £ 1 B A2 W) G R 10 1)
T U 58 o 00 A 5 2 A £ A R N, Lin S0
g K WL 25 W) A B 92 A & R I MDRI, CDRI,
CDR2 376 M 28 25 W) ) 8 T ik B 2 k25 95 )\
I PN B AT 0 20 L P 24 v R R A L B R
At 25 ERG2 3 P b B I 55 55 22 A S A B
K s NRGT,BCRI J& 18 22 i e st v, il 7
ORF19. 2734 K& DA 5l 2 B AR X0 17 B w08 o PR kg 36
i17% %8 T ORF19. 2734 3 X i 2K T8 76 il He e 7E s
FREER R IB K. AWK BORFEL9. 2734 Jk
PRI e 2 T % ) e 0 JR% P i L O >R T RT-PCR 1y
J5 %58 TORF19. 2734 He PR il 2% T4 1w 255 24 1y
fiff Ergllp. #hHEAH 3¢ 3E ICDR1, CDR2, MDR1 . L4
KT 25 K 55 32 N ERG2 1y F ik &, 45 % 2R,
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