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Abstract

Antifouling agents are widely used as paint additives for ship hulls, power plant cooling

systems, and other marine facilities. It has been reported that most antifouling paint is based on

organostannanes, which apart from being lethal towards invertebrate marine organisms as

|

intended, are also suspected to be poisonous to higher vertebrates. Therefore, at present much

|

effort is being put into alternative antifouling agents devoid of such side effects. Pseudoceratidine

|

1 was isolated from the marine sponge Pseudoceratina Purpurea and exhibits a significant

|

antifouling activity against Balanus amphitrite larvae and might be a useful alternative to

|

stannanes. Here we describe our syntheses of pseudoceratidinie 1 and its derivatives 68 and 82

|

using a solid-phase technique that achieved 65, 68 and 70% yields. As for an antifouling assay,

|

the synthetic products were prepared as aqueous solutions and then were utilized in an antifouling
 assay by soaking rock bafr'lacles (Balanus sp.) in the solutions for 48 h. The data indicated that
compounds 1, 69 and 82 inhibited larval settlement of the rock barnacles with LC,; values 17, 24
and 19 mg/L, respectivel)lz.' Furthermore, the compounds 1, 69, and 82 were also tested on
antimicrobial against Staphylococcus aureus and the results showed that these compounds had

low activity.
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Booster Biocides) WANWDALNDT (Copolymer) LHAZHANTITHAANUNTITUYIA (Natural Product)

a1 lufadeuiSedln[10]

31/ 2.2 msimgveuns eaiuus mEIMTNBE

2.2 HAVBIAIIBIINBIANUNMSINZAAVOANIE

MAUUINIWAAVDY  Coppingl1] Tna1adra1sTimwiluasiiaendonouynduag
Fanadow 13susamnuamaiegmasFanmmanldmammumsdanszd 391dmaihms
HAANMNBITUMA (Natural Product) 111Nfmaa”lu?fmﬁam%c?aﬁqn‘ﬁ(iumstTm‘Jw"amsLm:ﬁmm
wioanzia ldaua: hidewansznuredeliiBanardaunadenlunziadoFeaswaadun
ﬁisumﬁﬁﬁqm%iumsﬁu&msmwﬁmawmm’%mmmSﬂmﬁ Natural Product Antifoulant
dau"lwqjmsﬂszmﬂf:"lﬁ'mﬂﬁm’fmm L%@gauw?tf(Microorganism) Wanzia waz luny wu lun
@Wor Twduned uazludulsa Huduil] amsAne1a1in15119a135 Natural — Product

Antifoulant aam*ﬂu 10 ¥ii@ Aaaadluasei 2.1
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Monoterpenes

Susquiterpenes

Diterpenes

Sesterterpene

=

1.Terpenes

1}4-dibromo-2,3,6-trichloro-3,7-dimethyl-7-octene 2

temperate red alga

3racetoxy-E-y -bisabolene 3

‘1arine red alga

(

isocyanosesquiterepene alcohol (1S*,45%,7R*,105*) 10-isocyano-5-

|

cadinen-4-ol 4

nudibranch

|

2|-hydroxy-9, 11-dimethyl-10-methylene-3 —oxatricyblo [7.3.10]tridec-5-

en-4-one 5

|

palauan marine sponge

|

epi-agelasine C 6

|

rr‘lan'ne sponge

|

eleganolone 7

|

common brown alga

|

renillafoulins 8

A‘tlantic sea pansy

|

Kalihinenes 9 (Kalihinol A)

Marine sponge

22-acetoxy-16 fhydroxy-24-methyl-24-oxoscalarano-25,12 f-lactone

|

10

|

palauan marine sponge
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. Polyacetylenes

Selenoide

Epidioxy sterol

Seco-steroids

Steroid lycosides

Tannins
Phloroglucinols

Kaempferol

Glucopyranoside
Stilben glucoside

Monophenol

2. Acetylenes

Q

allytetraynetriol 11
Marine sponge

3. Polycyclic Compounds

o

s(deacetyl)solenoide D 12

\arine sponge

=)

4, Steroids

o))

a8 a-epidioxycholest-6-en-3- -0l 13

palauan marine sponge

—

2 a—acetoxy-13,17;seco-chlolesta-1,4-diene-3-ones 14

ctocoral

(=

(93]

-methoxy-19-norpregna-1,3,5(1 0),20-tetraene 15

octocoral

A3 B,6 a-diydroxysteroidal aglycon 16

starfish
5. Phenols
epigallocatechingallate 17

green tea

3/5-diformyl phloroglucinols 18

b‘lue mussel

(

kaempferol coumaroylglucopyranoside 19

|

leaves of oak tree

polydatin coumarate-20

|

eucalyptus

|

capsaicin 21

|

pepper
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Alkyl isothiocyanates

Pyrroles

Indoles

Amides

Carbamates

Primary amines

Glycoylglycerolipids

6. Isothiocyanates
phenylethylisothiocyanate 22
wasaBi

7. Nitrogen — Containing Compounds
pseudoceratidine 1
marine sponge

mauritiamine 23

| marine sponge

2,5,6-tribromo-1-methylgramine 24
zoobotryon
N-docosanoyl-D-erthro~(2R,3R)-16-methyl-
heptadecasphing-4(E)-enine 25
Marine sponge
Nicotinamide 26
Mallotus
Ethyl N-(2-phenylethyl)carbamate 27
Marine bacteria
Ceratinamine 28
Marine sponge

8.Glycerol Derivatives
digalactosyl diacylglycerol 29
wakame (sea weed)

9. Higher Fatty Acids

Arachidonic acid 30 palamitoleic acid 31 -
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I
Br N 3 \/\
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23
N | 7
26 27
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PhCH,CH,NCS
- Br
H
i L
N Br
H
¢}

/l\f/))H\/(ﬁ/\
10 E OH
H
M
(0]

22

[y

Zlhs

25

I/CHZCHzNHCOOEt BrD/vNHZ
NOCHN™ "o
28
> N~ 7™ COOH
30

CHj3(CHy)5-CH=CH(CH,),COOH

31
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2.3 NUIVATUNEIUDY
; <1 188 o P L3
Fusetani HazAMg[2] |AAUNY Pseudoceratidine a1 15aana laninWeadngia
' ' : L2 %l} g o \J
Pseudoceratina  purpurea WU Pseudoceratidine #1M1908U g9n191N1ZAVDIAIDDUINT B9
Balanus amphitrite u‘?nm?wﬁwmﬁa Tagdif1 ED,, 8 ug/ml (A4 U049 Pseudoceratidine
: , Dl

1) &aM118A1171 Pseudoceratidine 1 151194 8 pg/ml 131506 USIN1SINZVDUNTBaNzIa 1] 50

<
RIGHE AT

Behren aznas[12] 1évinnsdansizy Pseudoceratidine 910 2-trichloroacetylpyrrole Tay
[ aaa a o JI g’l o aan w o ast Y ¥ o [ o Y4
gnsen Tus Ty wqwmuumﬂgﬂsenﬂ‘umﬂesuﬂuua:EN"lﬂmmsmmﬁwmgwumm

[

| , I
Pseudoceratidine HIUAUANT 1 W13 Pseudoceratidine 1 Hazoywusignlunisduuuaiite

g |
UNUA WA 1 |

Br
I I . one or two eqv. Bry I ]
| _CCly '~ CClg
N CHCl;, 1h,0°C N
33:r=H
0 70-75% N
32 4 :R=B
NE(CHy),X(CHy);NH 33645y
63-87%
THF, 48 h.rt. Br
oA
NN
N/\/\N N R
H H g H

1:R =Br, X=-CH ,NHCH ,CH , — (Pseudoceratidine)
35:R=H,X=-CH 2NHCl;LI ,CH ,- (5,5°-didebromo pseudoceratidine)
36:R=Br,X=-CH,NHCH ,-

' 37:R=Br,X=-NHCH ,CH ,NH-
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1 4 i T
N 2.2 MSNAFOUNEVOIFMISAOMIMULLATTY 5 vila Nanududusi (MIC)

Bacterial species i’l‘emperaturc, Media MIC (Ug/mL) Y0915
J c 1 35 36 37
Staphylococcus aurens | | 37 TSB 5 100 10 50
Listeria monocytogenes ‘ 37 TSB 5 250 10 50
Pseudomonas aeruginosa [ 37 TSB 250 >500 100 >500
Escherichia coli 1‘ 37 TSB 50 250 50 100
Serratia liquefaciens | 25 LB >500 >500 >500 >500

Fusetani (ngANe[13]

I

|#RuUn Ceratinamides A 1azB UALOYNUT Bromotyrosine A

Psammaplysin A 1{8¢ B Ceratinamine Moloka’iamine Pseudoceratidine 162 4,5-dibromipyrrole-2-

-0 v o/ 1 Y gl a a
carbamide 910U P. purpurea WUNMTAINAIT NI OGVIINITINZAAUDIAIDOUINWT 89

NiA B. amphirrite Tavilia1 ED,, inuidudu 0.10- 8.0 luTnsnsu/ladtns aansonediu p3ss

Afluwad murine leulemia Taefian IC,, Ainududu 3 4-2.1 lulasnfwidadans uazdieuse

r £ =ty .
ADATULLUANISY Flavobacterium marinotypicum

|

d' £ =t | < kY =%
A19197 2.3 gnineFiniuesansdseneufiuen ldennein P, purpurea

Compounds Metamorphosis Antifouling Antibacterial  activity | Cytotoxic
inducing‘3 activity on | activity against | against activity against
ascidian}‘ barnacle F. marinotypicum, halo | P388 cell, IC
Halocynthia roretzi, | B. amphitrite ED, | (mm) (Mg/mL)

ED,, (Hg/mL) (Lg/mL)

Ceratinamide A - 0.10 % >10
Ceratinamide B e 2.4 - >10
Psammaplysin A 12 0.27 10 >10
Psammaplysin E ‘ - 4.8 - 2.1
Ceratinamine i - 5.0 - 34
Moloka’iamine - 43 - 2.1
Pseudoceratidine - 8.0 15 >10
4.5-Dibromo i25 >30 - >10
pyrrole-2- 3‘

carbamide
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Br
MeO ! Br N Hz
/ \
) NN
ity i
i Br
\\“\l.\ N B R
g N0 42 : Ceratinamine COCN

43 : Molaka’iamine H

38 : Ceratinamide A CHO

39 : Ceratinamide B i»CO(CHZ),,CHMez

Br:
: inA |
40 : Psammaplysin A ]H | | NH,
' Br N~
o) Q\ O
. | =\
41: Psammaplysif “ c 44 : 4,5-Dibromopyrrole-2-carbamine
|
! 0
Br
N Br
H

Y 4
Ganem Waeans[14) 1Aduns12 ¥ Pseudoceratidine 1 uazoywuiuoiwonioiuntgnaly

v ¥ a o o 4 £ a St 9 o o
ﬂ'liUUENﬂ']i!ﬂ']gﬂﬂsll@\u‘WSEN'VIZLﬁLLﬂZENSJ'E]Wﬁ&luﬂ'liﬂ'luﬁgﬁu‘ﬂiﬂﬂN d| UlﬂTﬂUﬁ\‘ilﬂi'l%ﬂ"ﬂ'lﬂ

o aas o

UfAse1szng 4,5-Dibromopyrrole-2-carboxylic ~ acid  vilgnsedualeiNauld

|

Pseudoceratidine 1 LAZOYRUTDNNAIWTTA AuHuaING 2
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Spermidine

:R= :R= N
45ROH,46R{ .

. ~CHp)NH,

==

47 HO,CCH,CH,CO,Et

CH,)NHBOC
HN/\N/( )

L

49

HO,CCH,CH,CO,Et

Br.
\/\/\”/\/\NH2 I I
Br N COOH
H
3 N HC], CH3CN
Br
| A
] ‘ H2N/\/\/ NN N Br
i o

L=t 3 Y

M7 2.4 LLﬁﬂ\‘iﬂ'lil‘].ﬁfJ‘]JW]EI‘lJﬂ’J']JJHJM‘UWU'BGﬁ'IiW@

~

LY g Q 4
lun1sdudaauvss
|

50

Aol (ug/mL) Allanuause

Compounds S. c;zureus E.coli P.aeruginosa. C.albicans
Pseudoceratidine 1 ‘ 4 32 128 32
48 64 128 256 128
>256 >256

50 >256 256
!

15
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1 ¥
Clardy uazamz [15] I4AUNY Psammaplysin A tag B vinweath Psammaplysilla

: g :
purpurea WUMNT15ATgNT IumsdoduuuaiFe

R B s
R I- -
0 N/\/\O

Br
51: Psammaplysin— A :R,=H,R,=H

i 52 : Psammaplysin—B : R;=H, R, = OH
1
I

Faulkner uazAniz[16] 1Af1WY Oroidin 53 1Az Septrin 54 9nat1 Caribbean flogly

A o

; < e o i 4 a
Wt 4gelas InolFomusailudainzate Algnslumsdugfursdld

Iz

Br: \ A<
I l H\/\/‘\/NH H -
Br NN HN—""

53 : Oroidin ! 54 : Septrin

Scheuer Hasame[17] ﬂﬁ'ﬁ'uwueuﬁuﬁ' bromotyramine fio Molaka’iamine 55 Puupehenone
L' T QJ
ey oyWusueq Puupehenone 56 1Az 57 11nWDU1 Verongid aszqa Aplysinellidae WU TignF

“lumsé’ﬁu"l’;%"mmzmmstpﬁ’mﬂmm:ﬁmmm’%mmmﬂﬁ'
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+H3N Br

56 : Puupehenol 57 : Cyanopuupehenone

v
” o o P ° &
Gribble nazauz(18] ldvhnisaauenais Pseudoceratidine 1 910 P. purpurea ¥4
¥
AWISIUIINMITINNLAAVDINIBD NG 3 1A R
Fusetani uaznmz(2] 1insnenvlonii P, purpurea iagnuoyWusues Bromotyrosine

' ' v
fiD Tokaradines A 58 B 59 uag C 60 Nigns lunsmuwaiBoiass a1 0susimsimeaa

voaunsaelaane
Br
HaN< -~ 0 o
[ H
N Br
Br

O V\q/\/\"r AN
Br =

58

=4 Br
I H Br
Br
“"SNHR
Br
59
Br
Br
N
Br Z \/\/\H/\/\NH2
(@]
60

120316
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4
Uermura tazaaiz[19] Idvhmsuenond1 P. purpurea Idfunueyus Bromotyrosine

Ao Zamamistatin 61 WU RgnElumsduuniiFefioglunzia Riodospiritium salexigens SCRC

Fd |
HazaIdugInsinizAnveunssanzia 1ddae

OMe
MeQO-

61 : Zamamistatin
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uUNt 3
AEMIAUHUMTIVE
3.1 M3l

N30 ' U3EN
1. anlofTiau . AR ‘ Fluka
2. uodmlosNau AR Fluka
3. 4-leasenFuuanan log AR Fluka
4. Ipadanae 150TiAn AR Fluka
5. 4-‘1uTms’TAlﬁaﬂf‘ alsWefiun AR ACORS
6. Jdoy lyenTululs lensied AR Fluka
7.TonRenTuTs Tenseq AR ACORS
8. TnumaiaeyloToaed AR Riedel-dehaen
9. Tusiu AR CARLO ERBA
10. W3aIU AR  LabSCAN
11. leas1du ' AR Lab SCAN
12. ogii Tulnals ¥y AR Fluka
13. N-ethoxycarbonyl phthalimide AR Fluka
14. NN-diisoprop}charbodiimide (DIC) AR Sigma
15. 1-hydroxybenzotriazole (HOBt) AR ACORS
16. 4-N,N-dimethylaminopyridine (DMAP) AR ACORS
17.1n5viqoo Tsozdaniodn (TFA) AR Fluka
18. fiulensu AR Fluka
19. lawdianesanlus AR Lab SCAN
20. Tnunengouas voiua AR CARLO ERBA
21. ued 1 lu'lng AR Lab SCAN
22. 1p7ianan 15UoTAR AR Fluka
23. 1anse lalasWausu AR Lab SCAN
24. TReudame| AR CARLO ERBA
25. Tafon lensonlod AR Lab SCAN
26.n3a lglasnanin AR Fluka




|
E 150 U3t

27. lanas Tslinu Commercial Zen point
28. (PNALDHIAA ~ Commercial Zen point
29. 1gnlrU . - Commercial " Zen point
30. 1ONIUDA AR CARLO ERBA
31. Mmyea AR CARLO ERBA
32, Bufumisily - LABCHEM
33. HOEUY - Fluka

34, wiauRounan'lse AR ACORS
35. n3 wlsa-2-mivenaadn AR Fluka

36. InToogilwon AR Fluka

37. lnstefaaniiu, AR Fluka

38. ”lm'i‘lxlﬁaweﬁ?'\l{ AR Fluka

39. wamm%mﬂ%%’ummu@ AR Fluka

40: ﬂiﬂ"lﬂamﬁ"liﬁﬂ AR Fluka
41. FANUIA 60 YUIA 0.02-0.06 Tadsns 230-400 mesh ASTM (Scharlau GE0048)

|
¢ & Al
3.2 gilnsamazinsesiie
A 3 |! 3
1. 195090 UNIULIVERN

2. unauiman |

t

W

. NADATABINAAAN
4 \\ :
. IR TDUVE 1

. m’%mmmaﬂmnwﬁu
:

AN W A

. A1PU
7. noduil
8. NIWLYN
9. 3DesEIN ﬂ@ﬂgtﬁpmﬁ Rotavapor R-114 BUCHI

10. Lﬂé?)x‘l‘l?\i 4 ﬁ’lu‘}jﬂﬂ g' U TC -254 Denver Instrument Company

11. uviuﬁmawaﬁ%wﬂmnﬂwﬂ (TLC aluminium sheets, silica gel F,;, MERCK)
12. wiulnrndou 7

13. s oeflundesiuniu@nis Tsuuusd BRUKER U Avance DPX 300

o ! ad
AIUD 300 WANSIFTN

1

1
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14. 195091981 (Shaker)

3.3 mIsnaaasiialy
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|
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Q

Jd

GNIE G R uazsﬁnimﬁl&u"laman“lcmﬁe@ﬂ% sraznm Tums e 30 Ju
mnasy 'H uagz C NMR gnifuiinTaeinseaS ensiudosuiiundesuunmiing
Touund BRUKER §u Avance DPX 300 A48 300 WARLIESN n1sagatea1sdaec oz
msazawlaglédahazais cdey, waz cD,0D s ngdumisdyginves CHCL, 71§
7.25 ppm dmfvanlnadu 'H NMR uazii § 77.5 ppm lazaina sy 2c NMR tay CD,OH #i
8 4.80 ppm FviuAlnASY "H NMR uasf 8 49.0 ppm d1nduailnay C NMR audidy
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3.4 MITUATIZH Pseudoceratidine 1 uazeyius Inamaiinigmaveauda2o]

3.4.1 M3FunTIZHANToNTeN 4-nitrocabonyl carbonate 62

a
BHUMNNN 3

, OH 0. _O
IR ot
i ii iii 0
NO

—_— —_—
—

0 o A 0
on O\JJ\O/\/ O\)]\o/\/ 0\)]\0/\/

62 63 64 65

Reagents and conditions : {) ally chloroacetate, K,CO,KI,CH,CN , reflux 24 h. 97% ; i) NaCNBH, , THF : H,0 (1:1), 32%
; iii) p-nitrophenylchloroformate , DCM : Pyr (1:4), 0 C—RT , 90%

Y

3.4.2 MITUATIZHMILTON allyl-(4-formyl-1-phenoxy)-ethanoate 63

=
UNUNMWN 4

CHO CHO
A i) K,CO5
+
OH if) KI/CH;CN OQI\ AN
. (@]
62 . allyl chloroacetate 63

Y =

4 a < & 3 =] a
1. eumIssuAIngamgil 100 osrmadoa Fune 1 52 Tuaudwh Ididuluadnnes

Q

22

2

2. %1 4-leasondiuuaan lod 62 6.02 nfu (49.2 fiadTua) uoadanaslsuedan 7.95 ndy

|

(59.1 TaaTun) TnunaGeumvema 10 nfu uaz InunaGeulo Toases 0.83 nfu (4.9

‘ .

v a

a a aa 1 & - & a =
JJﬁﬁhJ’ﬁ) mm“lummuﬂammﬂ 500 MﬂﬂﬁﬂiW%@quﬁHﬂiﬁﬁmﬂﬂ 2-3 YU mmmcﬂm

!

a as | o & o &
Tu'llas 250 iaddas aflumﬂf’fuﬂaummsﬂumuuaﬁvlaﬂcﬁ 24 %2113

3. namoumaialgnserlagldmainfiwawes Tnsminsns ™ Tuszvudvhazatonay

|

VOUTUFULDLIONDUDEIAN FATIHIUIAY 2 : 1
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aaa

4. wiwininaUgisnmuysaudnhldnsewsneudionisnsesgayimauardrams

HARS A 63 AfoImIvanINeznoURE AL 50 x 2 Hassas

5. thasazmeh ldonnsnseslilssmedihazasdoniossmeggyanine Idms s

anvaeniladdy

¥
6. afndmsTaslddnhnzaenauvenimay lanaoTsimu sasrdammingy 2 : 1 S1au

~ o o

a a o 9 ¥
100 x 2 ynaang ﬁ'liWﬂﬂﬂﬂJcﬁ 63 %&’ﬁgﬂ'lﬂf’]ﬁ]alu%u@u'ﬂiEJW'lﬂ'liﬁﬂﬂﬂ'Jﬂ‘u’l 1UIU 50 x
( v
2 Mﬁﬁaﬁi ‘Vl\?“lfuu'l Ufﬁ mMT%MEJJJ%wslmu'au"laﬂiﬁaﬂu"lmulﬂﬂaaiiumumaﬂﬂm
o |
7. u’lﬁ’liﬂl‘lgﬂﬂﬁulﬂﬂﬂ? 1ﬁ3ﬁ'lﬂ'0'€]ﬂ"l]‘”]lﬂﬁ'lillﬂﬂyﬂluﬂuﬂﬂu']ﬂ'lﬂﬂﬂuu’ﬁ""ﬂﬂﬁﬂﬂﬂ'ﬁ
|
9

@ 4
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314fi 4.1 uaasAn § 'H Lz “C NMR 909 Pseudoceratidine 1 Tav14f cD,0D Wludrviazaie

8 (ppm) fAuvysvoellsnou 8 (ppm) Ao voU
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Josuganwh SEmsusmsazaty Wnsmalsdmsazate
AOUNAGDY  WAINAADY  NOUNARDY  HAINARDY

NH,-N (mg/L) 0.006 0.007 0.006 0.006
NO,-N (mg/L) 0.011 0.013 0.011 0.012
NO ;N (mg/L) 0.001 0.001 0.001 0.001
TN (mg/L) 0.013 0.014 0.013 0.013
PO, (mg/L) 0.004 0.004 0.004 0.004
TP (mg/L) 0.006 0.007 0.006 0.006
Temperature ("C) 28 28 28 28

Salinity (ppt) 25 25 25 25

pH 7.28 7.27 7.28 7.26
Alkalinity (mgCaCO,/L) 95 97 95 96
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AOUNARDY MAIAADY ADUNARDY  YAINAADY

NH,-N (mg/L) 0.004 0.012 0.004 0.010
NO-Z-N (mg/L) 0.021 0.023 0.021 0.022
NO-S-N (mg/L) 0.002 0.002 0.002 0.002
TN (mg/L) - 0.029 0.030 0.029 0.029
PO, (mg/L) 0.003 0.003 0.003 0.003
" TP (mg/L) 0.005 0.006 0.005 0.006
Temperature ("C) 28 28 28 28
Salinity (ppt) 25 25 25 25
pH 1y Y 7.25 7.26 7.27
Alkalinity (mgCaCO,/L) 89 91 89 ' 90
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ADUNAADY  HAINARDY NOUNAADY MEIVIAADY

NH,-N (mg/L) 0.004 0.01 0.004 0.010
NO',-N (mg/L) 0.021 0.02 0.021 0.021
NO'3-N (mg/L) 0.002 0.002 0.002 0.002
TN (mg/L) 0.029 0.028 0.029 0.029
PO-4 (mg/L) 0.003 0.003 | 0.003 0.003
TP (mg/L) 0.005 0.007 0.005 0.006
Temperature ("C) 28 28 28 28

Salinity (ppt) 25 25 25 25

pH 7.24 7.26 7.25 7.26

Alkalinity (mgCaCO,/L) 89 92 89 91
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15147 4.12 UAASA MIC Vo4 Pseudoceratidine 1 1ag oYWUT 69 1iaz 82

i1 MIC %04 Pseudoceratidine 1 1tag dy1us
L%’Oiﬁu‘l’liﬂ (luTasnfu/iadang)
1 69 82
Staphylococcus aureus MRSA 20625 >100 >100 >100
S. aureus MRSA 20626 >100 >100 >100
S. aureus MRSA 20627 >100 >100 >100
S. aureus MRSA 20628 >100 >100 >100
S. aureus MRSA 20630 >100 >100 >100
S. aureus MRSA 20631 >100 ‘ >100 >100
S. aureus MRSA 20632 >100 >100 >100
S. aureus MRSA 20633 >100 >100 >100
S. aureus MRSA 20635 >100 >100 >100
S. aureus MRSA 20636 >100 >100 >100
S aui'éus MRSA 20652 >100 >100 >100
S. aureus MRSA 20653 >100 >100 >100
S. aureus MRSA 20654 >100 >100 >100
S. aureus VRSA 20622 >100 >100 >100
S. aureus VRSA 20623 >100 >100 >100
S. aureus VRSA 2,0624 >100 >100 >100
S. aureus VRSA 20626 >100 >100 >100
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