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Characteristics of Rahnella aquatilis Strain AY2000 for an Anti-Yeast Substance Production. Kang,
Min-Jung, Bok-Kyu Lee!, and Kwang-Hyeon Kim*. Department of Life Science and Biotechnology, Dong-
Eui University, Busan 614-714, Korea, 'Department of Molecular Biology, Dong-Fui University, Busan 614-714,
Korea — Rahnella aquatilis AY2000 has an unique characteristic which produces an anti-yeast substance
(AYS). The AYS of the strain AY2000 was always secreted on agar plate, however, its activity in liquid cul-
ture was labile upon storage of the medium. In this paper, cultural conditions of the strain AY2000 for the AYS
production were investigated in liquid culture, and minimal inhibitory concentration (MIC) against Saccharo-
myces cerevisiae was determined for the AYS activity. MIC of the AYS cultured in PYG broth at 25°C for 24
hr was 23.5 pg/mL, however, that in MYCS (pH 5.5) broth at the same condition was 15.5 ug/mL. The activ-
ity of the AYS had increased rather in MYCS broth excluded NH;-citrate than in the same broth contained
NHy-citrate, and MIC of the AYS produced in MYCS broth without NHy-citrate was 15.5 pg/mL. When the
strain AY2000 was maintained in MYCS broth without NHy-citrate but added 100 uM FeCls, the activity of
the AYS had increased and its MIC was 7.8 pg/mL. MIC of the AYS was 7.8 ug/mL after the strain AY2000
was cultured in MYCS broth containing 100 uM FeCl; without NHy-citrate, however, its MIC was 31.3 pg/
mL. after 48-60 hr culture in the same broth.

Key words: Anti-yeast substance, Saccharomyces cerevisiae, Rahnella aquatilis, growth inhibiton, MIC, lig-
uid culture
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E(3, 20114 EEe. b 22 Rahnellae] 52
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7K FE53 B4S 7RI o[22 23y AY20003
F7} YAksle= a2 A E-Z (Anti-yeast substance; AYS)
TA A M E A AT BEE BAPE A, A
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A97h £ AN, = AR B Follw FEY G
Aol FA3) ks Adke] gigit). o3 FARS AY2000
FF7F AAF AYS AATE B B 299
AY2000772] AE)Hel BAE A R27] digel] AAuef

A AYSE AAkske 276l BA7L Q1S ASIE dlvke
A7l weby] 2 AdaiE $A AY2000357} o
AvieFei A A FER FAAE 7 AYSE AAkE o Q)
=5 o8 7HX w2 2l S cerevisiae) VH
#2841 3l 5= (minimal inhibitory concentration)& 2]
Fowa FEY FAo] g AYSHARS 93 2L
53]t
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ANEEF

B AFA A 227 Rahnella aquatilis AY2000T7F
(221} 3FE2A E2(Anti-yeast substance; AYS) AAFF
F2 AMEeH, dER 848 A g A &
B B AT BRAEQ Saccharomyces cerevisiae

ATCC2120757} AHE-E¢lE

HHR| 3 HHQFHH

PYG ui=]e} YM wix|9] A HE[22]H 7]<3) u}
o} 231, Malt WA= 1.5% malt extract(Difcorh)ol} 0.5%
sucrose’} A 7}sted ARSsld o, w3 MYCS #)=][0.3%
malt extract, 0.3% yeast extract, 0.5% NHj-citrate, 1%
sucrose; pH 547+ AMESICE £ Aol AL R, aguatilis
AY2000 5= E431 oAl gl & 25°ColM 24417 5
ot wikE sl o, wiehiy S 2has] Vg o
2} &, 1A 100 mL4- A flaskel] 20 mLe] QA=) S
Ha AY200038FF 1HF0] FFAIR F 859 54 28°C
oA A ke sk A e AY20007FE nlE] &
H]E 100 mLe] HA=]7} 3l 500 mLg A2 flaskol]
AAMNA Y 1.0%VVY HES HESIT 25°Ce) A 244 7F
3t Ae vkt

ey SR =X

24718] WA L wiep oA 7]&3t ule} o] mlE] &}
SRE B1E Aokt AY200095= AAMIA7} g9 Akt
flaskol] HE3)aL, 2 wiFkS A3 Fof| FAE AAs] 9
3 QA1 (12,000 rpm, 10 min, 4°C)E- 3Gt A E
g Fol YA HAAEL d7E YRG5 23] M F
A AZAAAM AE&E A FE SAsS =8, YA
o F AZYL ol 7led vhy 2213 g & 0}
2 4 Ax3l, -20°Ce] BA3pAA FE A B (Anti-
yeast substance; AYS)2] A|&=2 ARE-3)eic)

gas BN s3H

a5 A=A L NCCLS(National Committee for
Clinical Laboratory Standards)®] 7}e]=z2}el[19]e)] whelr]
broth micro-dilution Y22 S. cerevisiaed) 3t AYSS
254 8)°5- = (Minimal Inhibitory Concentration; MIC)E
el en, o) e 7l&sia Bhest 2o =, 96
well microplate®] 7+ wellell WZE YMHI=] (100 uL)E 9@
3, v)g] ZAlE 10 mg/mL AYS(100 pLy& 713k A
2 201 AYSE M3t ol9} Zo] AR AYSH} 3
¥ 7} well(100 uL)oll = tetracycline(5 pg/mL)e] &5
YMHIA] (100 pLYE F4319ct. HER njg) 123 S1t vy
FAIZL S. cerevisiae W FY (2x10°- 5x10° cells/mL)2 YM

W27} el 2 wellel]l 10 plA 3E3ted 28°CellM 244]
7F F<¢t ASAZ ¥ 2 A8-2] A= Microplate Reader
2 FHE(650 nmyE A3 o)W aR #Ad2 MIC
2 VeMiglen], MICE S. cerevisiagZ} 100% A4=A] o
& N8 HavER AYslgic =3 2o E AYS}
A3 FHEA e 259 FER 2M8e] 9l amphotericin
B(Sigma Co. A-4888y7} 3¢ 253} wlaslgl o, =&
FER FASAL MR- S gk
g3 g nE
HHXIZ=Mof 2 AYSS| MM

X 221014 7155 Bhel 7o) AY20007FollA AYSA
AMS 913 AR A= PYGH YMEIAIZF AMEE B Al
Holl= AY20007F] AYS®| A &R S F
7He $l3l ol 2%2] wiR| o= MYCSHiA| ¢} MalthA]
7} AHe-E9leh. 2 A3} Table 1914 B w19} 7] Malt
Wi R AY20007A 8] 4 o] FA] dolr] AR Ao
7 oFslsl.ont, MYCSHIAI = AY200079] A 3
e, S cerevisiaed) B3 MICS] Z+= PYGH YMH)
Aol v]ste] 156 ugmLE 74 s 3, AYSS Y=
PYGH YMEiA|A He} ghe] AA= I

Table 1. MIC against S. cerevisiae of AYS produced in various
cultural broth.

Cultural broth ~ AYS weight Cell mass MIC
(pPH 5.4) (® (mg) (ug/mL)
MYCS 1.36 68 15.6-15.6
PYG 0.95 73 31.3-31.3
™ 0.94 78 15.6-31.3
Malt 1.62 14 62.5-62.5

The strain AY2000 was maintained at 25°C for 24 hr for AYS pro-
duction. This experiment was measured in duplicate. Data (AYS
weight & cell mass) given in table 1 are averages of these measure-
ments. The anti-yeast activity was expressed as MIC against S. cer-
evisiae, after the yeast cells were grown in a 96-well microplate.
The MIC of AYS was defined as the lowest concentration that
inhibits 100% of growth compared with a drug-free control at 28°C
for 24h. Amphotericin B (Sigma Co. A-4888) was used as the posi-
tive control in this experiment.

HHQF2=0f| [ AYSe| it
MYCSHI Aol AY20000 -5 AF3 wjfe2s &

sled 24X]7F FF wiFAI] F AR AYSS] 43 AAk
2S ZARIEY. L Ad} Table 2014 B ule} 7o) 20°C
N MEAST} AYSS| FFe] Hgler, 25°CelM AYS?
Aol 7HF 33t A, 30°Co M TR STk
AYSS] 3HAo] <k3lE|glom, 35°CelAl e AYSY o] A
3 VehdA] Wit o] HE[22]01A4 7]E3t vl 2o



AY2000:57} R. aquatilis®l) 481 13 ST 03 37°C
AME A3 Afo] o] FR)R] 9= EAL AT 9)e],
35°Cell A= A 22| Ago] Eafsle] AYS WAl E kS
NHGIL A2 webi] AY200005 25°CHlA] meks}
£ Aol 7 =2 AYSY A4S vehd 4= lsic)

Table 2. MIC against S. cerevisiae of AYS produced and cultural
temperature of strain AY2000.

Cultural temp.  AYS weight Cell mass MIC
°C) (® (mg) (ug/mL)
20 1.25 57 31.3-31.3
25 1.50 70 15.6-15.6
30 1.75 72 62.5-62.5
35 1.25 25 500 >

The strain AY2000 was maintained for 24 hr in MYCS broth (pH
5.5). This experiment was measured in duplicate. Data (AYS weight
& cell mass) given in table 2 are averages of these measurements.
The MIC of AYS was defined as the lowest concentration that
inhibits 100% of growth compared with a drug-free control at 28°C
for 24 hr. Amphotericin B (Sigma Co.) was used as the positive con-
trol in this experiment.

HiFpHO| 2 AYSe| At

AY20000F7F MYCSHlA|f| A wiekd wf wiokz71el] pH
£ AT =2 AYSY| AAk A ofm oJgRS nH:
215 ZAIE. 2 A3} Table 3904 Bi= whel 7ho| wjx]
9] pHE 552 A 3be] wjoksl wix| el 4] A= AYSS
MIC?| kel 15.6 pg/mLE 714 748k Ew 4L ehy
Rem, I &2 pH4.59T, pH 6.5 o] oA AYS?)
MIC®] ko] 1250 pg/mLZ FEF FAo] 713 okl
dnbg o2 MF-2 FAlA Agol kzat A97t oy
o] A"k, E. AY20007FF= pH 4.5014 A $-& ohi dolx)
71e AR AR Aol AA B S pH W el A
= 2 ASslgel. 2, AY2000752] AYSE AR
(pH 4.5%F pH 5.5)114 wioFsl AYS7} pH6.5 o] Ake] SAdu)
AlelA wikd AYSEE} o$ 7kt hEw 2L vehigd
o webA] AY20007571 74 BEY BAS 71x AYSE
A7) $8iM s MYCSHIAS] Z2719)¢k pHE 552 &
Aof Sl A 2o =dsisic

Table 3. MIC against S. cerevisiae of AYS produced and initial
pH of MYCS broth.

. pH after  AYS weight Cell mass MIC
miGal Pl oiire (g) (mg)  (ugml)
4.5 47 1.26 58 62.5-62.5
5.5 5.8 1.52 68 15.6-31.3
6.5 6.5 1.45 65 125.0-125.0
7.5 7.0 1.30 72 125.0-125.0

The strain AY2000 was maintained in MYCS broth at 25°C for 24
hr. This experiment was measured in duplicate. Data (AYS weight
& cell mass) given in table 3 are averages of these measurements.
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NH4-citrate SE0l [RE AYSS| A4A

MYCSHIA| = A4 22 NHy-citrate?} 0.5%7}F &Hi-5)¢]
-2, NHy-citrate ©] ]l 2 712] o-& A4S MYCS
wizjel] 713ted AY20007F7F AR AYSS) XS FA}
stivh. 1 A3} Table 40X Bi=wfe} o] F-7|d{
(NaNO3-} NaNO, -+ peptonee] 4L o2 Al4x] A9 W
o} NHy-citrate?} AU 02 A9 A7) AY20000F5
FH AYSY| E R EAe] vl 513} 53] peptonee]
AR 795 NHgcitratert Y902 AM-E A4 Ho
A Y] KL FrhE o, AR AYSS] FAL 93]
A3t ok MYCSHRA]el] NHy-citrate 528 57}
AIAA AY2000FFE wiokstd AYSS] #4de] F71EEA
= ARG Zu|$A X MYCSHiAle] NH,-citrates =7}
71 met 25]8 AYSO| FER FAde] Fhasielon,
NHy-citrate’} 2.0% o]’ wix]ell Hrj=d i w 242
A& vehdA] Egkeh(Table 5). =3F MYCSHA] | A] A4
o] kA8 WAl Y 9ol = 0.5% NH,-citrate”} 358
MYCSHiR| oA BAEEl AYSS] &8 34 B 22Au) 2
olake] AL ehligich. o] HARe- MYCSHiR|ol|= 7]
AHO= yeast extract/} $Ee] Qlo], NHy-citrate?} A A=
o] = AY20009] AS532F AYSAALY] a3 AL Fgol=

Table 4. MIC against S. cerevisiae of AYS produced and nitro-
gen source in MYCS broth.

N-source AYS weight Cell mass MIC
0.5%) (& (mg) (ng/mL)
None 1.15 62 15.6-15.6
NHg-citrate 1.27 65 15.6-31.3
(NH4),S04 1.25 63 31.3-31.3
peptone 1.51 70 31.3-62.5

NaNO; 1.23 50 500>

NaNO, 1.22 20 500>

The strain AY2000 was maintained in MYCS broth without NH,-
citrate at 25°C for 24hr. This experiment was measured in duplicate.
Data (AYS weight & cell mass) given in table 4 are averages of
these measurements.

Table 5. MIC against S. cerevisiae of AYS produced and concen-
tration of NHy-citrate in MYCS broth.

NHg-citrate AYS weight Cell mass MIC
conc. (%) ® (mg) (ug/mL)
None 1.18 62 15.6-15.6
0.5 1.24 73 15.6-31.3
1.0 1.16 78 62.5-125.0
1.5 1.20 82 125.0-125.0
2.0 1.17 65 500>

The strain AY2000 was maintained in MYCS broth without NH;-
citrate at 25°C for 24 hr. This experiment was measured in dupli-
cate. Data (AYS weight & cell mass) given in table 5 are averages
of these measurements.
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A7 S A=A 53] peptone ] Ad F
FH 220t A83ATL, yeast extracts A FFY o]
= vell 5ol E3H= o] glel AY20007-F2 AYSAA =
T drfell= o3k F49& Aolgx A4 wgeiA
MYCS#iA]ell peptone®] H7R= #}ojo] AP OZ AY2000
5] AR gzl ot A AYSS] AL 23]
A3E A A7 38 Bergey's manual[1]0] ]3P
R. aquatilis%9) 45 AARS oFARe R AT %}
4o} g 71eHe] v GEtM AY2000FFE R.
aquatilis?-[22]0)7] Wl ¥iz]o] NaNO+ NaNO,® &7}
+ gAzge s gAY Sl BFIHE 7Pl v
Ay ZFEet

go| R0l mE Avse| it

MYCSHi]ell:= ehigl oz e 1%7F H7150130e], A
& ool BE wAidE ANl E W AYse] Bt 1 &
S ¥ 2ARINT. 1 23} Table 6o|A B npe} 7o)
Fergs Adrke] e wiAlelA AY20007E wiksE A
o L3 #E=R F4E A e MICT} 15.6
pg/mLo2 S, T )99 vkl gl S v}
A 2 2F Mot 23]3 FER FAo] e AY
°] $%i=t.

Table 6. MIC against S. cerevisiae of AYS produced in various
carbon source.

Carbon source AYS weight Cell mass MIC
(2) (mg) (pg/mL)
None 1.18 52 15.6-31.3
Sucrose 1.21 75 15.6-15.6
Glucose 1.18 78 15.6-15.6
Lactose 1.13 62 62.5-62.5
Soluble-starch 1.12 63 31.3-31.3
Ethyl alcohol 1.13 60 500>

The strain AY2000 was maintained in MYCS broth contained 1.0%
carbon source at 25°C for 24 hr. This experiment was measured in
duplicate. Data (AYS weight & cell mass) given in table 6 are aver-
ages of these measurements.

50|29 R0 2 AYSe| MLt

MYCSHiAlel] 3] 714 G40l 28 H713819de 9 AY2000
o] BAsH= AYSY AR BAS ARG o A
Table 7oA Bi=ulel zto] Féro] & FollA FeClyt &
F2 wRelA 7 ER FAMICE 7.5 pg/mL)e] 7}
Ak, oju] AME F<Lol 2B BF 10 mME MYCSHiA]
ol A7}81%5 21}, CuSOy, ZnSO4 E FeCls= wiR|A B3} 3]
Aol YAHA = Fxo HAE AT F 47 1mM,
1mM % 0.1 mME AH7iste] ARSI =3 wix)ol] §
e 2549 AA7E AR g 3¢S Z AL A

Zhsle] 2P0 R 2] 4ol $d w1 E A3}
o] A|8E ZAFI FAR S ARIY. 2 A9 o
ZF-02 ZAE ABE 25 S cerevisiaedl] T3 A-5A)
FAS g ch(data vA1ZE). =3 AME FE59FE S
CoCly, CuSO; @ ZnS0,8] 7%l AYSEA ¢ JehiA] o
E AL AY2000752] A5A 3R Q8] AYSS] A=
33 v)HE Aol A4 18y, FeClLY -4
AY20007F7} FeClLE 312 &-& MYCSHIX] oA A
A9 AYS?] A (MIC; 15.6 pg/mLydl] Bls FeCls7} 3
¥ MYCS viR|o| A A" AYSS] 4 (MIC; 7.8 ug/mL)
o] H& st vehgtl dubH oz A o] 22 31
o5 f7189) Az} AAHE Ao= 238 AYSS] A
B 23S g3 7RsA el si7) wlEel] wiA] 28 A
o] 20 9J3 A Eo] PAHA) A=F A7 FeCly} A
459ew, £ A 2 FME 0.1 mM FeClys 38
B Aol A3 S 7IAA] 3127 (data PIAIE), &
3]3] 0.1 mM FeCl,S MYCSHIR|ol] H7lspH AYSS] 84
o] Z7IA AT webA old] W3t offis AEME &
AARE A=} AY2000752] AYSAAY] Hodsle w7hE
o tisll B}k A AF7) 2ePEe]of & Aoz AR
o}, &3t FeClLo S5 9ej3led MYCSHA| H71%t F
AY20007-F-2] wiokdellA SaR A4S A & 2
Table 8o 4] B uls} Zro] 100 uM FeClie &7}t
NHg-citrate:= #l] 2] 3+ MYCS#iA| 1A AY2000753S i
& 9= AAME AYSS MIC7} 7.8 pg/mLE 78t 2t
a1 o]3le] FEE FeClyl A7H 79 FeClig A7I8HA
oke 99} 2te] MICY} 15.5 ng/mLE epigict. wet
A MYCSHiA]o]l 100 uM FeCls7} A7HAAA AY2000F

Table 7. MIC against S. cerevisiae of AYS produced and metal
salts addition in MYCS broth.

Metal salt AYS weight Cell mass MIC
(8) (mg) (ng/mL)
None 0.98 58 15.6-31.3
CaCl, 1.21 78 62.5-62.5
KCl1 1.22 68 62.5-62.5
KoMoOy4 1.18 63 500>
CoCl, 1.20 22 500>
MnSO4 1.02 52 15.6-31.3
FeCls 1.09 78 7.8-15.6
NaCl 1.06 72 62.5-125.0
MgSO, 1.24 67 31.3-62.5
CuSOq4 1.18 32 500>
ZnSO4 1.29 47 500>

The strain AY2000 was maintained in MYCS broth contained each
metal salts at 25°C for 24hr Each metal salts used in this experiment
was 10 mM, however, ZnSOy4, CuSO,4 and FeCl; was used 1 mM, 1
mM and 0.1 mM, respectively. This experiment was measured in
duplicate. Data (AYS weight & cell mass) given in table 7 are aver-
ages of these measurements.



Table 8. MIC against S. cerevisiae of AYS produced and concen-
tration of FeCl; added in MYCS broth.

FeCl; conc. AYS weight Cell mass MIC
(M) ® (mg) (hg/mL)
0 0.90 76 15.6-15.6
10 1.01 71 15.6-15.6
50 1.70 72 15.6-15.6
100 1.05 78 7.8-7.8

The strain AY2000 was maintained in MYCS broth without NH;4-
citrate at 25°C for 24hr This experiment was measured in duplicate.
Data (AYS weight & cell mass) given in table 8 are averages of
these measurements.

Fg wipshal A 2 B4 A AYSE AAE 4 9)
o AES A

HHFA|ZHON R AYSO| Mt

o| 2] Aol A NHy-citrate: A8k, 100 uM FeCls
£ #7138 MYCSHIA| (pH 5.5)0] AY20007-58 A Es) 2
25°Cel|l A 24417k F<k wioksld }ER S o] Jp A3t
AYSE 25 9 ek a2, wieke] Bt F vkl
o2 7HA] BAEo] iE) SIS ® A AYSe] B4
o] FAIEE 7|7+ HAESIAL WA TS Tl A ujoFA]
70 F AYSel| Higk MICE &A1t 2 23} Table 9eil
A B uke}l Zro] wiok 12-24417F F<tell 714 dEw 8
Ae] 733 el w (MIC; 7.8 ug/mL), L o] Folli= &
sl2] FEE o] Zrasigeh. £5 AY200075 B4
FAE ZABIA vZEA ] 2 A} wjoF 1247l A2
7)ol =3l om (data PIAE), AY20075S] FERA =
A2l A2 ARl =gsle] wioF 24X1774A] 1 FA o)
FAIH U MICE 7.8 ug/mL), ¥ioF 24412} o] Foll= 8
2 FAMICE 31.3 ug/mLyo] Tk DolzA] ujek 60A]
WA ad g AR 2AE fRsit) weba AR [22]
oA 7]&3} ue} o] AR B 2 Rohnellad:o] T
FoodAE dEAA] S AY20007F2] EAdo|H, E o

Table 9. MIC against S. cerevisiae of AYS produced during cul-
tural periods.

Cultural time pH after AYS weight Cell mass MIC

(hr) culture (8) (mg) (hg/mL)
0 5.5 1.22 - >500
12 6.1 0.91 62 7.8-7.8
24 7.3 0.87 78 7.8-7.8
36 73 1.18 80 15.6-31.3
48 7.3 1.18 76 31.3-31.3
60 7.8 0.66 75 31.3-31.3

The strain AY2000 was maintained at 25°C in MYCS broth without
NH;-citrate but added 100 uM FeCl; . This experiment was mea-
sured in duplicate. Data (AYS weight & cell mass) given in table 9
are averages of these measurements.
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Tl M AY20038F71 AARE AYSS] ATl w2 Bl
dlof & FAIHE FolM Holx AA| wjskoll A AH 2=
AYSE A4 3 2718 & sk Al o] 24
QA AYSfmf F-2AAST 1 EA 2 AYSS] o) 3}s}
A Bl digk A&A<Q A77t A= 9o

AEHOE AYSTTENE A FRE sl Sax 3
A& 71 AYSE AL E QA S8l NH,-citrate
7} AA=E, 100 uM FeCl7F H7H MYCSHI] (pH 5.5)%
ZAI5le 25°CoNA 12-24R17F F1F AY20007-2- 1€} vl
Fshd S. cerevisiaeo| W3 7P T2 FAMIC; 7.8 ug/
mL)S 7M1= AYSE Ak 4= slgich

o OF
RS =

2ol Fo] 2213 Rahnella aquatilis AY20000FE S.
cerevisiae't C. albicansl] W3} &% 2H-0] it} 18]
v, AY20000 5 gl TRl AR wioFshd 3
TR ALS M) A 4 il o, HARek e AYS
o] o] BEFdsled, AYSS AL A Fqtel 2 A
o] 2AFT st} w2k AY20007F7} HAlufekell A <t
Y AYSE AAIES wix| A wsle} wikxd s A
B3] 98 daR AL FAHLE AL Pk 2
A3 AY20007FE YMHi R o]l wioFAZ] AYSS] MICE
23.5 pg/mlolgl o}, MYCSHIE]ol| AY2000F5-2 wjekr)z]
AYS9] S. cerevisiaedl T8 MICE 15.6 pg/mLic}. =3}
AY20007F5 MYCSHIA|E AHE3le] vk o] wet &
TR FAE =2A3 A3 25°Ce MYCSHIA| Y] 27])pHE
5558 ZA3EE W MICGE 15.6 pgmlLE A=, 2
Sloll= FER BAo] F3HTE MYCSHIA] A eh4ag]
22 Fxrol} ArrS AMEIE MICZF 15.5 ngmlLz o
F ehAdol| uvls) ER Ao] AFsigiet. =3 MYCSH
Aol AMEE ALY F NHycitrate: 5571 571 245
AYS?| EXR FA o] AFE L 23] NHy-citrateS
v =] A A AT Hel AR Aol Fuslet. ubHo
F&o| 222 FeCly2 NHy-citrate”} A2} MYCSHi=] o]
100 M-S A 7baked AY20007F5 v oFsld AYSY) S.
cerevisiaedl| YgF MICE= 7.8 ug/mLE 733t S}& % A S
el glel. =3 AY20007 5 NH,-citrate”} A 7 5 12
100 uM FeClyE 71 MYCSHI R (pH 5.5)0ll A1 vl ksl
12-24417F E<Yol| 3= MIC7} 7.8 pg/mlS A3k o), 2
F 48-60A17F Ftell= MICZ} 31.3 pg/mLE. &2 24
o] ZrAE %ot
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