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Candida auris , a decade old Candida species, has been identified globally as a
significant nosocomial multidrug resistant (MDR) pathogen responsible for causing
invasive outbreaks. Biofilms and overexpression of efflux pumps such as Major
Facilitator Superfamily and ATP Binding Cassette are known to cause multidrug
resistance in Candida species, including C. auris . Therefore, targeting these factors
may prove an effective approach to combat MDR in C. auris . In this study, 25 clinical
isolates of C. auris from different hospitals of South Africa were used. All the isolates
were found capable enough to form biofilms on 96-well microtiter plate that was further
confirmed by MTT reduction assay. In addition, these strains have active drug efflux
mechanism which was supported by rhodamine-6-G extracellular efflux and
intracellular accumulation assays. Antifungal susceptibility profile of all the isolates
against commonly used drugs was determined following CLSI recommended
guidelines. We further studied the role of farnesol, an endogenous quorum sensing
molecule, in modulating development of biofilms and drug efflux in C. auris . The MIC
for planktonic cells ranged from 62.5-125 mM and for sessile cells was 125 mM (0 h
and 4 h biofilm) and 500 mM (12 h and 24 h biofilm). Farnesol inhibited biofilm
formation, blocked efflux pumps and downregulated biofilm- and efflux pump-
associated genes. Modulation of C. auris biofilm formation and efflux pump activity by
farnesol represent a promising approach for controlling life threatening infections
caused by this pathogen.
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Abstract

Candida auris, a decade old Candida species, has been identified globally as a signiﬁcaﬁt
nosocomial multidrug resistant (MDR) pathogen responsible for causing invasive outbreaks.
Biofilms and overéxpression of efflux pﬁmps such as Major Facilitator Superfamﬂy and ATP
Binding Cassette aré known to cause multidrug resistance in Candida species, including C. auris.
Therefore, targeting these factors may prove an effective approach to combat MDR in C. auris.
In this study, 25 clinical isolates of C. auris from differeﬁt hoSpitals of South Africa were used.
All the isolates were found capable enough to form biofilms on 96-well microtiter plate that Wés
further confirmed by MTT reduction assay. In addition, these strains have active drug efflux
mechanism which was supported by rhodamine-6-G extracellular efflux and intracellular

accumulation assays. Antifungal susceptibility profile of all the isolates against commonly used

~drugs was determined following CLSI recommended guidelines. We further studied the role of

farnesol, an endogenous quorum sensing molecule, in modulating development of biofilms and

drug efflux in C. auris. The MIC for planktonic cells ranged from 62.5-125@[ and for sessile
P

.

.

cells was 125@ Q h and 4 h biofilm) and 500@1 (12 h and 24 h 'bioffim). Farnesol inhibited
biofilm formation, blocked\é“f ux pumps and| downregulated biofilm- and efflux pump-

associated genes. Modulation of C. auris biofilm formation and efflyx pump activity by farnesol

represent a promising approach for co

pathogen.
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Introduction

Candida auris has now well evolved MDR pathogen, which has caused serious outbreaks in
several continents. It was first isolated from external ear of a Japanese patient in 2009 [1] and
within a decade infection caused by C. auris has spread rapidly across six continents [1, 2].
Centers for Disease Control and Prevention (CDC) has declared C. auris as a global threat with a
report of causing several outbreaks in different countries, including United States

(https://www.cdc.gov/fungal/candida-auris/tracking-c-auris.html). C. auris is causing serious

bloodstream infections and other infections ranging from meningitis, bone infections, surgical
wound infections and urinary tract infections have been reported in hospitals [3]. C. auris
infections are stubborn because it is resilient to the available antifungal drugs including
fluconazole (first-line antifungal drug) and amphotericin B. In one of the reports, CDC has

AT

analyzed) antifungal susceptibility profile of different C. auris isolates and it was reported that

almost all\the isolates were resistant to azoles (fluconazole) and 1/3 of isolates remain unaffected

to mphotericin BX In 2016, Infectious Diseases, Society of America (IDSA) Clinical
Practice Guiglelines for Candidiasis has recommended Agptifungal susceptibility testing (AFST)

for all clinically-relevant Candida isolates. Furthermore, it was Suggested that any Candida

isolate with anti

i"‘ Wbdfwc(
resistance was reported in 93¥% isolates, @ resistance in 35&% isolates,\and echinocandins

ngal resistance >\1 and with uncertain identity shoyld be further tested for
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Whereas, echinocandins class of drugs was found active against most of the isolates of C. auris;
however, echinocandin resistance in patients have been reported recently [7]. Researchers have
reported multidrug resistance among C. auris isolates as a common phenomenon, severely
restraining its treatment possibilities [5]. In South Africa, the first instance of infection caused
by C. auris was reported in the 2014 and around 1,700 cases were detected between 2012 and
2016. Currently, C. auris is a widespread problem as it is found in almost 100 hospitals across

South Africa with a vast majority of cases been reported in Gauteng [8]. W\""\/z

Increasing prevalence of C. auris infection worldwide especially in South Africa motivated us to
study pathogenic traits of this species. Farnesol, a first quorum sensing (QS) molecule identified
in eukaryotic microorgénisms [9], play an important role in an array of biological functions such
as virulence, biofilm formation, and competence [10]. Numerous studies have reported the effect
of farnesol on C; albicans growth and pathogenesis ['1 1-13]. InC. albiéans, farnesol inhibits the
dimorphism [9] that prevent its establishment in different environmental conditions [14], it has
antioxidant effects [15] and it inhibits transporters [16]. Additionally, farnesol showed low
cytotoxicity without genotoxic effects [17]. With this backgroﬁnd, we emphasized to study the

effect of farnesol on growth, biofilms and reversal of drug resistance in different C. auris

isolates.
Methods

Candida isolates

In this study, i&sel&%es—e#—émﬂm‘a'spp—mel-udm& 25 C. auris and 1 C. albicans(SCS314)were

used (Wﬂ All te 25 clinical C. auris strains were obtained from the Division of Mycology,

National Institute of Communicable Diseases, Johannesburg, South Africa. All tt%e isolates

4
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were collected with an approval by the Human Research Ethics Committee of University of the
Witwatersrand (M140159) and performed according to guidelines outlined in the Helsinki
Declaration. Identification was performed using Matrix-assisted laser desorption/ionization time-

of-flight (MALDI-TOF) technique. The isolates were stored in glycerol stock at -80 °C unt11

required. ‘ \3 L A ~l cl/ur\ﬁv7
Table 1: List of Candida isolates

Candida spp. isolates used in study
/ / 1) 1
C. ‘wris RL 6326 O\ aurzlYMRL 3499 [ A (x/ ”y
C L‘ur' MRL 6183 C aurifMRL6194 ‘f V"‘M( .
plx s
C Jr/m MRL 4388 C. aur/s MRL 6005 ' ,}ﬂ/
. 0) J — »
C afris MRL, 6015 C. aufis MRL 6057 u}?j\
C af #is MRL 6333 C h [bfris MRL, 5762
C c;um‘s MRL 4587 C LV/I"ZS MRL 6173
C. fuis MRL 6334 C aﬂms MRL 5765
C. hulis MRL 3785 C. ¢ris MRL 2397
C.lauris MRL 6059 C./au ris MR, 5418
C.lautis MRL 4000 C/ auwyis MR1. 6277
Claukis MRL 6065 € aufis MRL 6339 I be.
) &{ F Lo~ i
C| autlis MRL 2921 C. albicans SC5314 <& Feons ’
r\'\&\’ v
(] aurfs MRL 6125
€. auris MRL 6338

Antifungal susceptibility profiles
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The *éﬁsceptibility profile of C. auris isolates were established by broth microdilution assay\as
per the recommended guidelines of Clinical and Laboratory Standards Institute (CLSI) referenc
document M27-A3 [18]. Briefly, stock solution of AmB was prepared by using 1% dimethyl
sulfoxide (DMSO) and the range of conceﬁtration tested was 16 — 0.031 pg/ml. Similarly, FLZ
stock solution was prepared using deionized water and the range of concentration tested ranged
from 1000 — 1.0 pg/ml. Farnesol stock solution was prepared with 1% DMSO and the
concentration tested ranged from 250 — 0.48@. The% drugs and farnesol at desired
vih

concentrations (100 ul) were introduced in designated wells of 96-well microtiter plate

containing 100 pl of C. auris cell suspension (5.0 x 10° CFU/ml). These plates were incubated at
Y %ﬁ M ok N

37\°C for 48 h Wi_thout shaking. In every set of expe;riment, cell free (sterility) and drug free
(gfowth) controls were _included for each C. auris isolates and all the isolates were tested in
triplicate. C. albicans SC5314 was kept as a sténdard laboratory control in each test performed.
Observation was made visually as well as by employing 3-(4,Sjg_-_imethyl-z-thiazolyl)-2,5-

—"

diphenyl-2H-tetrazolium bromid (MTTj‘ eduction assay [19]. Briefly, a stock solution of MTT

in Phosphate Buffer Saline (PBS) g/ml, filter sterilized and diluted 1:5 with pre-warmed

- L —

sterile PBS). After 48[11 incubation, 50\l of MTT solution was added to each well of the

microtiter plate and was incubated for 5 h at §7 °C. Subsequently, 100 ul of DMSO was added to

solubilize the MTT-formazan product, which \was measured at 490 nm by using a microplate

reader (iMark, BioRad). The MICs were define§ as the lowest concentration of AmB farnesol

that resulted in the complete inhibition of growth\whereas 80§ % inhibition was considered in

case of FLZ. '

Candida auris biofilm formation
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118  Biofilm formation by Candida spp” on medical dev1ces"fs very common proble ife

119  threatening for patients. Different clades of C. auris have also been reported to produce biofilm

ied the biofilm forming capability of South African clade C. auris isolates.

121 The metho%dapted to evaluate biofilm formation by C. auris isolales has been described

120  and therefore we s

122 préviously [19]. The metabolic activity of C. auris biofilm was also comhpared with C. albicans

m————

123 SC5314 biofilms. The metabolic activity was also compared among CJ auris isolates and those

124  with higher readings were selected for further investigation (drug Efflux and accumulation

125  studies as well as for molecular analysis).
¢ H»év"f clwl@
( P WY S N

127  To evaluate the activity of farnesol on sessile cells of C. auris and later development of biofilms,

126  Effect of farnesol on development of C. auris biofilms XX Jte nee %}

. A
128  a method described previously was followed [19]. Briefly, 100 pl standardized cell suspensions HO\-‘O

e

129 (5.0 x 10° CFU/ml) were inoculated into predetermined wells o microtiter plates

130  followed by incubation at 37 °C for 0, and 4 h. After incubation the growth medium was

131  removed followed by thorough washing with sterile PBS. After removal of non-adherent cells,
132  different concentrations (500 (nLM to 0.488 n;M) of farnesol were added to the wells of microtiter
133 plate. To check the effect of farnesol on adherence and biofilm formation, farnesol and
134  standardized suspension were added together to microtiter plate (zero time/preincubation) and
135 incubated for 48 h. Furthermore, to sce the effect on 4 h mature biofilms, cells were incubated
136  under biofilm forming conditions for 4 h and then sessile cells were removed, washed gently

137  with sterile PBS and farnesol was added to predetermine wells and incubated for 48 h. Metabolic

138  activities of the biofilms were measured using MTT reduction assay. Briefly, a stock solution of

139  MTT (as described in sectif hs prepared. After biofilm formation, 50 pl of MTT solution

140 was added to each well of the\96-well microtiter plate and was incubated for 5 h at 37 °C.
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Subsequently, MTT was removed and 100 pl of DMSO was added to solubilize the MTT-

formazan product, which was measured at 490 nm b{)usmg a microplate reader (1Mark BioRad).

R WA ) ITPYIRRV o i Q
Effect of farnesol on mature biofilms \Q oo o rodac

C. auris biofilms were allowed to grow for 12 and 24 h at 37 °C under favorable biofilm forming
conditions. The growth medium was removed, and biofilm was washed gently with sterile PBS.
Farnesol (500 mM to 0.488 mM) was added to the predefined wells of microtiter plates and

p
further incubated for 24 h at 37 °C. The metabolic activity of treated and untreated biofilms was

assessed by MTT reduction assay (as described in sectiop 2.4).\The lowest concentration of
farnesol where we reported Z%OX% destruction in mature bi6Tilm was recorded. Furthermore,
biofilm inhibitory concentrations (BIC) were defined as the lowest concentration of farnesol

where we report inhibition (E\kO%) compared to the growth control.
Confocal laser scanning microscopy (CLSM)

To further confirm the effect of farnesol on C. auris biofilm, CLSM was done. C. auris strain
MRL 5765 was allowed to grow on glass coverslips in 6-well microtiter plates under biofilm
forming conditions. Farnesol (BIC) was administered in designated wells at different time points
(4 h, 12 h and 24 h) except the growth control wells (untreated cells). The plates were further
incubated for 24 h at 3§{ °C. Following incubation, the planktonic cells were aspirated and
biofilms were gently washed twice with PBS and stained with fluorescent dye .FUN-I
(Invitrogen, Thermo Fisher Scientific, @: and concanavalin A (ConA)-Alexa Fluor 488
conjugate (Invitrogen, Thermo Fisher Scientific, ZA). For staining, the coverslips were
transferred to a new 6-well microtiter plate and incubated with 2 ml PBS containing FUN-1 (10

uM) and ConA-Alexa Fluor 488 conjugate (25 pg/ml) for 45 min at 37 °C in dark. FUN-1



163  (excitation waveleigth = 543 nm and emission waselZhgIhi = 560 nm) is a vital dye and only live
164  cells are capable of transporting it to the vacuole and result into orange-red cylindrical intra-
165  vacuolar structures (CIVS) whereas in dead cells FUN-1 remain in the cytosol and fluoresces
166  yellow-green [20]. ConA (excitation wauetemgth = 488 nm and emission wavetemrgth = 505 nm)
167  on the other hand fluoresces bright green when binds to a-mannopyranosyl and a-glucopyranosyl
168  residues present in cell wall and biofilm matrix. After incubation with fluorescent dyes the glass
169 cqverslips were flipped on glass plates and stained biofilms were observed using a Zeiss Laser
170 Scanning Confocal Microscope (LSM) 780 and Airyscan (Carl Zeiss,%). Multitrack mode was
171  used to collect the»images of green (ConA) and red (FUN-1) fluorescence simultaneously. The
172 thickness or volume of whole biofilm was determined by collecting Z-stack picture and the

173 distances between first and last fluorescent confocal plane was defined as biofilm thickness [21].

174  Extracellular Rhodamine 6G efflux assay \/\ }(7&6
. / h wl’\/'cL WAAWA
175  Extracellular efflux of Rhodamine 6G (R6G) from C. auris cgli¢ were evaluated as descnbed
176  previously [22] with some minor adjustments. For thj . dy four C. quris iselates-AMRE4000,

177  MRL 5765, MRL 5762, and MRL 6057) were selected and C. albicans SC5314 was used as

178  standard for efflux activity. 'Brieﬂy, Candida cells were grown on Sabouraud Dextrose Agar

179  (SDA) plates for 24 h at 37X“C The cells (5 0 x 10° CFU/ml) were 1nocu1ated in 50 ml growth

180 medla (SDB) for 8 h at 37}°C. Post incubation media was centnfuged (3000 rpm), washed with
181 25 ml PBS (without glucose) at least two times. The washed cells were resuspended in sterile
182  glucose-free PBS (2% cell suspension). The cells were further incubated in 50 ml PBS
: sall cagi-ed

183  containing 2- deoxy#glucose (5.0 mM) and 2,4 dinitrophenol (5.0 mM) for 45 min, resulting in

184  de-energizing of cells, EoHewed-by.de-energization the cells were washed and again resuspended

185  in glucose-freefPBS (2% cell suspension), R6G (final concentration of 10 pM) was added to this

(A)\« Y N B‘ké\ﬂ’

b o 8

9
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o 7
resuspension and incubated for 40 min at 37 ‘K/After incubation cells were again washed and

resuspended in glucose-free PBY (2% cell shspension). Samples (2 ml) were withdrawn at
definite intervals (0, 5, 10, 15, 20 min)-—ATter harvesting samples were pelleted at 3,000 rpm and
optical density of supernatant was recorded at 527 nm. To study the energy dependent R6G
efflux,Yglucos a f was added after 20 min incubation to the cells resuspended in glucose-
free PBS. The absorbance was recorded till 60 mjn of incubation with glucose and the last
reading was recorded after overnight (20 h; @’ incubation. Positive as well as negative

controls were included in all the experiments. The standard concentration curve of R6G was

prepared for determining the actual concentration of R6G effluxed.

For competition assays, yeast cells were exposed for 2 h to different concent\ration of farnesol
(0.5 x MIC and MIC). Post exposure the cells were pelleted (3})00 rpm}\a‘n"(‘l w';s)l;ed twice with
sterile PBS (without glucose). Thereafter treated cells were de-energized and then equilibrated in
R6G as stated above. Samples (2 ml) were withdrawn at predetermined time points (0, 5, 10, 15,
20 min), centrifuged (3,000 rpm) and absorbance of supernatant was recorded at 527 nm. The
estimation of energy dependent R6G efflux was done by addinggluco@m after 20 min

incubation to the résgspended cells and reading were recorded till 60 min and last reading was

1200 min of incubation. Positive as well as negative controls were included in all

.

the experiments. The standard concentration curve of R6G was prepared for determining the

actual concentratidn of R6G effluxed.
Intracellular Rhofdamine 6G accumulation assay

Intracellular accunhulation assay was executed as discussed earlier with minor modifications

[22]. Briefly, C. a%ris isolates (MRL 6057, MRL 4000, MRL 5762, and MRL 765) cells were
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[
grown overnight in SDB medium at 37Y’C. After incubation cells were centrifuged and washed
twice in sterile PBS and re-inoculated in sterile SDB broth supplemented with farnesol (at 0.5 x
MIC and MIC) for 2 h at 3%{:’& Post incubation, cells were pelleted (3}900 rpm) and given sterile <

PBS wash. The washed cells (5.0 x 10 CFU/ml) were resuspended in sterile PBS (1.0 ml)

supplemented with and R6G @ and then incubated for 30 min at 37%’0 Post

incubation cells were washed twice with cold sterile PBS and the pellet was used for

\ \
Q.
fluorescence microscopy. W[,e, “[ (‘4 A - N \\/\‘C@ |
A - mu"\ (WA=
~ : - W <y L shkﬁ
v wss raeﬁb‘"
Real Time PCR /W ~ef ;
C DR2 SNQ2, HYR3, IFF4, PGA7, PGA26, PGA52,
f DR2 gnd(ACT N(housekeeping gene) wergieasured using RT-qPCR. The method was
taken from previous study described elsewhere [23]. Briefly, C. auris isolates (MRL 6057, MRL /'7
4000, MRL 5762 and MRL 5765) were incubated overnight at 37 °C SDB medium. Overnight -

: WO L
cultures were centrifuged (3000 rpm) resulting a pellet, which was resuspended in sterile SDB

broth Wcontaining farnesol (MIC) and then incubated at 37X5C for 2 h. After exposure time
centrifugation (3000 rpm) wgsvdt);le, supernatant was discarded and pellet was used for RNA
extraction. RNA was extracted by using RNA MiniPrep kit (Inqaba Biotechnical Industries (Pty)
Ltd) as instructed by the manufacturer. The Nanoyprop 2000 spectrophotometer (Thermo

Scientific) was used to determine concentrations of isolated RNAs, Purity of RNAs was assessed

by determining A2so/A2so ratio and a ratio above 2 was used for further experiment(( PET V(- ,;\/W
cDNA was synthesized using Lasec SA @% Ltd cDNA kit following manufacturer’s |
instructions. PCR master mix and PowerUp SYBR Green Master Mix (Applied Biosystems)
were used to amplify C. auris genes from cDNA by Ligh%ycler Nano Real-Time PCR system

(Roche). Table 2 enlists the primers (both forward and reverse) used for amplification and

11
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233

234

235

236

237

238

239

240

experimental conditions were as follows: UDG activation at 50 °C for 2 min (Hold), Dual-lock

DNA polymerase at 95 °C for 2 min (Hold), 40 cycles of denaturation at 95°C for 15 sec,

annealing at 53 °C for 15 sec, and extension 72 °C for 1 min. Dissociation curve conditions (melt

curve stage) were as follows: Pre-melting at ramp rate of 1.6 °C/sec, 95 °C and 15 sec; Melting

at ramp rate of 1.6 °C/sec, 60 °C and 1 min; Melting at ramp rate of 0.15 °C/sec, 95 °C and 15

sec. The dissociation curve and CT values were determined using the Light Cycler Nano system.

The gene expression was quantified and analyzed with respect to the housekeeping gene ACT1

using formula 2#4CT. The relative change in expression was estimated by normalizing to

housekeeping gene (ACT1I).

" Table 2: Nucleotide sequences for primers (5'—3')

Gene Forward primer Reverse primer
*CDRI GAAATCTTGCACTTCCAGCCC CATCAAGCAAGTAGCCACCG
"MDRI GAAGTATGATGGCGGGTG CCCAAGAGAGACGAGCCC
SNQ2 ATCACCGAGGAAT TGAGCAC TCAACCTGTGAGCTTGATGC
HYR3  CTGGTTTGACCTTCGTGGAT GGCAGAGGTGACGTAGAAGC

IFF4 AATGGTGCTGGTTGTGTGAA AGTGAACCCAAGGTTGATGC
PGA26 CCACGAACCTCCAAACAAGT TGGTCACTGTGAGGGTGGTA
PGA7 GGCAGACTTTTCAGCTTTGG AATCAATTTCCCGTTTGCAG
PGA52 ACGAACACACCGTTGAATGA AGTGCCATCTTGAGCGCTAT
"ACTI GAAGGAGATCACTGCTTTAGCC GAGCCACCAATCCACACAG
*CDR2 GTCAACGGTAGCTGTGTG GTCCCTCCACCGAGTATGG
"MDR2 GGCGAGCTGTTGAGAATGTG CTTCATGGCTTGCAACCTTC
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241
242

243

244
245
246

247
248
249

250
251
252
253
254
255
256
257
258
259
260

261

ALSS5 GCGATCCAATTTTGGAAGAA GGTGCATCCCTATCTGAGGA

*Primers for the gene, CDRI, CDR2, MDRI, MDR?2 ‘and ACTI were obtained from Rybak et al., 2019

[23]. Whereas, other primer sequences were designed by online Primer3web version 4.1.0.

Statistics

| All the data and graphs were made and statistically analyzed using GraphPad prism version 5.01.

All the experiments were carried out in triplicates, and the data obtained were presented as
means + standard error of the mean. Two-way ANOVA was used to compare untreated control

with treated groups and P value less than 0.05 was considered significant.

Results and Discussion , \

e

Antifungal suscéptibility testing 53\/*’

All the clinical isolates of C. auris used in the present study were found sensitive to the famesol
within the MIC range of 62.5 - 125 mM. MIC values for AmB ranged from 0.125 + 4.0 pg/ml

whereas for FLZ the MIC. values ranged from 16 — 500 pg/ml (Table 3). As there are no

confined cutoff values to differentiate susceptible and resistant C. auris isolates against these

o

drugs, it would have been inappropriate to categorize these isolates. However, CDC has
established arbitrary breakpoints for C. auris, which were set at > 32 pg/ml and > 2 ug/ml for
FLZ and AmB, respectively [8, 24]. Based on these cutoff values, all the tested C. auris isolates
except three (MRL 3785, MRL 3499, MRL 2397) were FLZ resistant whereas five C. auris
isolates (MRL 2921, MRL 4000, MRL 5765, MRL 5762 and MRL 6057) were found resistant to

AmB. Recent studies have also confirmed that C. auris isolates are usually resistant or less

susceptible to azoles [25-27]. Furthermore, lower susceptibility of C. auris isolates against AmB

is also in agreement with previous studies, where high AmB MICs for C. auris isolates was
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262  reported [28-30]. Inhibitory and modulatory effects of farnesol in C. albicans and other non-
263  albicans has already being studied and its impact on biofilm formation, efflux pumps, and other
264  virulence attributes is well established [11, 31-33]. However, this study for the first time reported
265  inhibitory effect of farnesol on C. auris isolates.
266  Table 3: MIC values for AmB, FLZ and farnesol against isolates of C. auris.
C. auris AmB Fluconazole | Farnesol C. auris AmB Fluconazole | Farnesol
isola_te/s (ng/ml) isolates (pg/ml)
/\ (ng/ml) (mM) f (ng/ml) (mM)
MR/L 6326 0.25 125 125 MRL/3499 \ 0.5 16 62
M7tL 6183 K.zs 250 125 MRL 6194 0.25 125 125
NfRL 4888 1.0 500 125 MRIT_ 6005 1.0 500 125
7’1RL 6015 025 62 125 MRi; 6057 4.0 125 125
a
/VlRL 6333 0.5 125 125 MRIL 5762 2.0 500 125
MRL 4587 0.5 32 125 MRU(6173 0.25 32 125
MRL 6334 0.5 250 125 MRL|5765 2.0 500 125
MRL 3785 0.125 16 62 MRL|2397 1.0 16 125
MRL 6059 Q.5 125 125 MRL §418 0.5 500 125
MRL 4000 f.o 250 125 MRL 6277/ 0.5 125 125
MRL 6065 /1.0 125 125 MRL 6339/ 0.5 250 125
N
MRL 2921 20 |\ 250 125 ‘
\ / A\ {
K\KRL 6125 0.25 K\z\ 125 /
MRL63387|  0.25 5 125 /
267




