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1.1 phenol: chloroform: isoamyl alcohol (25:24:1) (50 Uaaaay)
WEUE13a2 018 phenol 25 Haaans NU chloroform 24 UaddnsLaL isoamyl alcohol 1
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Haaans 1y A Tuaedn Ngumngil -20 osruaaFod

1.2 5M NaCl (50 #aaans)

v Y v
F3015 NaCl Md1mau 14.61 n5u azareluiinau udinlsullsunesliasy sonaaaas

1.3 0.5M EDTA (pH 8.0) (100 iadan3)
¥9a15 disodium ethylenediamine tetraacetate.2H,0 (EDTA) PN 18.612 NT U
aza1eluiin 80 Hadans USy pH 1714 8.0 udrSuSinas Ivasy 100 Arevinauiilyfiaan

Y

A
160

1.4 1M Tris-HCI pH 8.0 (100 iiadan3)
v Y v
9915 Tris-HCI 1131434 15.76 n5u avanelwihndulTuag so Tadansdsy pH 1%

Y v v Y
14 8.0 1d1susuas 1¥asy 100 drevinauirlieauye

1.5 70% ethanol

a

A aa o 091 @ Q 1 4 A aa 3 P
NEUF1T0Z A1 ethanol 70 WAADNT ﬂ‘]Ju’lﬂﬁuﬁQ“]J’ll%ﬂ 30 Uaaang Lﬂﬂ"l’;ﬁqmﬂﬂu
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1.6 10% SDS

9
aza1e SDS 1 nsuluii 10 Yadans
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2.1 5X TBE buffer (1 a95)

Tris base 54 NS
Boric acid 27.5 NS
500 mM EDTA pH 8.0 20 Hanans

Y v Y
¥1@15 Tris base 182 Boric acid ¥1aza8111indu 91n17UAN EDTA pH 8.0 4821)5

a Y g’ o a 09/’ o & dy
USunasareinauaunasy 1 amﬁnﬂuum"lﬂmmwv’a

22 1% azmlsaiva (agarose gel) (30 Haaans)
Agarose gel 0.3 N
0.5X TBE buffer 30 lodans
FaozmTsama 03 n3u aza1eu 0.5X TBE buffer U511a3 30 faaaas vniuir’hl
waswazanelagldlulasil faldiBudnagsunadlumainien)s daesliivaud i
Uszinanseda Tue Aeeq Aandesn Srouruvaldlumies clectrophoresis gel tank LHANUAL

TBE buffer 1%n0#% 11199

Mastermix for 50 pl of end solution

Reagents Volume (ul)/ reaction Final conc.
10x PCR buffer 5.0 Ix

MgCl, 50 mM 2.0 2.5mM
dNTPs mixed 5 mM 2.0 0.2 mM
Primer 20 uM CAPFW 1.0 0.5 uM
Primer 20 uM CAPRV2 1.0 0.5 uM
Tag Polymerase (5u/pl) 0.5 0.5u
dH,0 37.5

DNA sample 1.0
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1. Potato Dextose Agar (PDA)

arulsznew
Hupl5a 200 AW
Y
111918 Dextose 20 N5
HIdu 15 nfu
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HInau 1000 Noaaas
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2. NA (Nutrient Agar)

aulseneu
Peptone 5 N3N
Beef extract 3 N5
Agar 17 n3u

Y v

Hinau 1000  Waaans
Aad =
ADNTIATYY

Y
aza10 peptone AL beef extract 11111151105 500 Haaans 1ddiu azatenadulu

Y Y
sssualiuas 500 Haaans hlUduldgn andmi ldweauduaisazate  peptone
9
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3. Motility medium
Beef extract
Peptone

9
AU

Y

WINaY

4. Simmons citrate agar
(NH)H,PO,
K,HPO,
NaCl
Sodium citrate
MnSO,.7 H,0
Brom thimol Blue
I3

Y

WInNau

15
1000

0.2
0.08
15
1000
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5. Motile-Nitrate Pyocyanin (MNP) medium

Nitrate medium (Difco) 1/5 LNDUAY

Bacto tryptose
Bacto dextrose
Na,PO,

HIAU

NaCl

MgCl,

K,SO,

Glycerol

filiﬂf?;)l!

Y5u pH 1114 7.2

20

1.4
10
10
1000
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6. Starch agar
Soluble starch 2 NS

Y

WINaU 1000  dadans

7. Urea agar slant (Gibco)
Peptone 190 1 n3u

(Pancreatic digest of gelatin)

Dextrose 1 N3
NaCl 5 niu
K,PO, (monobasic) 2 N5
Urea 20 N3
Phenol red 0.012 n3u

YSu pH. 118 6.8+02

8. Czapek’s medium (¥lumsnaaeumsasarloanin)

Sucrose 30 N3N
NaNO, 2 niu
Ca,HPO, 1 AU

@'t 1% 1% co,(Po,), 0.9 nFu unw)

KCl 1.4 Ay
MgS0,.7 H,0 0.5 N3V
FeSO,.7 H,0 0.01 N3
Congo red 0.035  n3u (landensy pH udv)
Agar 15 n3u

U5u pH Wilu 7.3 02

9. CMC medium
(NH,),SO, 25 niu
KH,PO, 025 N3V

NaCl 001 NN
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MgSO,.7 H,0 0.125 N3y
FeSO,.7 H,0 0.0025 N3
Yeast extract 1.0 N3
CMC 50 A5
Agar 15 N3

o I
USu pH 1Wilu 7.2
ad =
PR RETTORTeEY
[ 3’ a Aaa 9 9 9 a ] d'
aza1e CMC 5 n5u Ju1i 250-500 Haaans 1aelyausou LAAANEIUNTNDUY g

] di} A a = @ J e I =
Vl,“]J NUBONYWUHHN 121 DIAUBALHBYT AINAU 15 ‘]J’E'JL!@W]@GH?NU’J L“lJ‘LlL’JEﬂ 20 HUIN

aazinenilido
Gram’s stain
1. Crystal violet
msazae A
Crystal violet (85% dye) 2.0 nIu
Ethyl alcohol 95% 20 N3
azaned luoanagealudazalorua
@1sazane B
Ammonium oxalate 0.8 N5
gy 1000  Hanans
HaNA1Taza1Y A fuanTazate B arlazneu neeneuly hddudinull e1vide

< :
NAITaza18 A WU 1:10 NOUNAUTITazaY B

2. Safranin O counterstain (stock solution)

o

Safranin O 2.5 NI
Ethyl alcohol 95% 100  daaans
ezl adonlMidon1adlu 1:10 (stock Safranin O 10 Hadaas WarufiuINaY 90

Y = .

9
yaaans n1uasnNoYy ﬂi@ﬁﬂﬂuﬂﬁi%ﬂﬂﬂgﬂ)
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3. Gram’s iodine solution (mordant)

Todine (crystal) 1 N5
Potassium iodine (KI) 2 N5
WINau 1000 Haaans

4. Alcohol-acetone (decolorizer)

Ethyl alcohol 95% 250  Uadans
Acetone 250 Hanans
Reagent ¥ lumsnaaou
1. 3% Hydrogen peroxide solution
H,0, 3 niu
hndu 100  daqans
2. Lugol’s iodine
Iodine 5 nyu
KI 10 ATy
vhnd 1000 dUadans

3’ Y =K 1 a =3 = a oy Y
azane KI Tuihaunuauditenese) wuwanlo loauads l)avazareviua dnsi 14

dyd 1
A15a8019ULADIN 5 NI

3. Kovac’s reagent

SLGIGE]

Z)

Amyl or Isoamy] alcohol 150
p- dimethyl aminobenzaldehyde 10 n3u
HCI (Conc.) 50 Uaaans

aza1e aldehyde 11 Amyl %30 Isoamyl alcoholfauidnoeANATAR 1H9
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4. Nitrate reagent
. Y
a13a2a18 nitrate A ‘]Ji%ﬂ’é]‘llﬂ’)ﬂ
Sulfanilic acid S5 NIy
Acetic acid 5N 1000 daaans
a13as a8 nitrate B ﬂigﬂﬂﬂﬂgﬁﬂ
Ol-napthylamine 5 n3u

Acetic acid 5N 1000 Naqans
5. VP reagent
1502218 VP A A0 5% Ol-napthol in 95% ethyl alcohol

713929189 VP B ﬁi’) 0.3 % creatinnnin in 40% KOH

6. MR reagent

Methyl red 0.5 FEY
Ethyl alcohol 95% 300 Uadang
inau 200  daaans

aza19d 14 Ethyl alcohol 95% nauuduantingu

7. 0.1% Congo red

Congo red 0.1 Ny

WINaU 100  ¥adans
8. 1M NaCl

NaCl 5844 n5W

Y v
Hinau 100  Noaaas
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1. MINATRURMANTANITMFIHINE
M3HONAUVUUNTN (Gram staining)
an Yy o . a o s o q¥ 9
M IBouUVUUATY (gram’s stain)  (3uINIANNAzeIad laduazii 1t Tag
an \ A 2 v Ay ) A Ay A A =
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3 o a . Y 2 yy a aA Ay
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4 [ oy [ 09/' [
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Qy 9 = @ 09/} = ci‘ 14 Y
508 smear AN AU 1 WA vasnniumaisazatelo ToAung udrvezdrearsazare
4 ™ a2 1 1 o Y a a = Yy 9 c»y v A
HBANDDA 95% AUNTLNI lUTANazawenu uape1i 1Ay 20 i tdrdraihmiug
Y oy ] [ o Yy 9 v 9 = Y1
Taelmidumng sudenseaydy udrdouiudion1sviead Safranin-O 1 NI1U508 smear
2 yy a al gy 9 9 o o9 o 2 ay v o v
N3 1 ufi mane Sredaeni udrdudrenszaedunenediuie i ldasiagdae

Y J [ a a ' ~ @ A A
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= wa | a . ..
2. MIANEINUANVANINNUBIAN (biological characteristic)

ﬁﬂmﬁawammﬂﬁﬁ?&nmmL%ﬂgmﬂﬁﬁaﬂﬁﬂﬂﬁﬁﬁwa@iamﬁmﬁﬁ@mﬂummmaz
aUiRsTAR Y dade i

m3naaeunsgeanile (Starch hydrolysis Test)

IBMINAADY

Y dy ) dy 1 dy A a g9 [
1. l4¥001g 24 92 Tuawaeelu starch agar HuIFONYUNHNNDI 2-3 TU

=

2. neaasazasle ToAu 2-3 ©EA AIUUDINIT BIUHANUN

A
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mMInaaauiafIlag (Catalase test)

AEMInaael

1.
2.

A Y 9 ¢
Won H,0, MHANududy 3 % 1 vea asuud laq
1 Y v v Y
T¥viradieyeniy 24 %2 1ue Weakoas luldhmswanldidiu
A <
waudn  naveauna

Waal Taitivleq

M3 1¥BIAIN( Citrate Utilization Test)

AEMsnaael

1.
2.

4 & A A A Y A . .

WYYDLUANITIAIUUAIDINTJUIDUN (Simmons’ Citrate agar)
] dy - a Y 3 o @

VNN 09 1T11a1 24-28 F2 114 (gaga 7 T1)

= a A = = I g’ a
WAUIN llﬂ"lﬁﬁ]'iil]u@'lﬁ']'illlaﬂuﬁil']ﬂﬂlﬂ?!ﬂuuuﬂu

= a = ] d‘
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= A
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AEMsnaael

1.
2.

4 4
nreuuaiFeoglszuta 24 %2 13w stab 891101113 motility test

a =

k2 v v
UnFeNgurnll 37 oeruvaifod n3ogunginoIuIl 24-48 42T

U
Y

WAL 1¥enIza1e 1danuuni stab 19

dy (= ~ 9
WOl LG]f’E)ll‘JJiJﬂﬁﬂiﬁ]'lmeﬂLLu’Wl stab ll’)

MIANEIANNAINIDIUM 193] 6.5% NaCl

AEMINAa0l

1.

Y v
1¥viameroau Ivuas TalatlveauaiGendeosnmsnaaouldalusims

6.5 % NaCl

]
1 ~

A g o )
UNTIE]mWﬂiJW@QLﬂuHﬁ’] 48 GH'JI?J\‘]

Q U

i1 Y
HAUIN  9IMINATOUYUILDININIMINT YU UTD

Naall 2 Inageu MimIsnlasunilas
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MInaaal MR (Methyl red)

AEMInaael

1.
2.

dy ] dy ~ a9y I )
ﬂ@jﬂlﬂf@ﬁ\‘liuﬂ'lﬁ'li MR —VP medium UiJ!‘]fE]T]QiNWﬂiJWE]\?L‘]JHL’J@'I 29U

U

U9 methyl red solution 5-6 Ve
HOUIN  AUAddR

= A Y
Naal NGRNFRIEY

MINAadU Indole Test

an
INAEOU

1.
2.

dy I 1]
Ygni¥oadlueriismar tryptone 111 4 Ju
18m Kovac’s reagent 5-6 YA

a Aa o
AU AUANRITULY

LI=% =
WaaU Tunad

NMINAadU VP Test ( Voges - Proskaur)

AEMsnaael

1.
2.

da' 1 da' ~ a 9 I [
ﬂgﬂﬁb’@ﬁﬂiufﬂﬁWi MR —VP medium UNL“H?J‘VIQﬂ!WQ?Jﬁ@QLﬂNDﬁW 29U

1@ 5% Ol-naphthal solution 3-5 Ve
Non 40% KOH 3 viga e 1¥dnnu
NAUIN Auaanmelu 5 un

=S =
A3 1aN1) BIRN

MInagoveenNFIad (Oxidase test)

an
IPNAdaU

1.

9 [
19n52AMBFUNDUAIY 0.5 % tetramethyl-p-phenylenediamine HCI agluviu

& &
DINILAYILYD

v v [
14 loop WeTaTafiveurendesmsnagenTagainlalail lnuunszay

a A v a ~
WAUIN mﬂammuma"lu 13U

Waal Tumamsnlasunilas
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MINAaOUYSIoA (Urease Test)

AEMsnaael

1.

Y Y ] v
UgniFeasuuemisiudeslagldieniiongios (18-24 41 1u9) Are13uaniies

q

A

S vy 2 ¥ & AdAa v o 19 9= 7o v
[Ny “]f\iﬂ’]ii“]ﬂﬂf@'i/]ﬂ@’wu@ﬂlw 19_1’E'NﬂuVl,ll‘lﬁllﬂ'liﬂgﬂumﬂ%%aﬁﬂﬁ’lﬂuaﬁ

Q

A A A A A a a s R 1
mammaﬂuauq NNAVINNITLITYVBILHAA m%z"lﬂmmumimuwami

A aa 1 a dy I o
unmqmwguwmmmmammmﬁjmwmﬂunm 24-48 "lf'ﬂllxi
= a A g <
WNAUIN ’E'JTH13L1JﬁﬂuﬂWﬂﬁLWﬁﬂﬂ!ﬂuﬁUWHlﬁlu

Naall Tumamsnlasumlag

mamaaums’%ﬁw‘"’lumw

AEMInaael

L.
2.

9 1
Stab 1591ABINTNATEUIUB111T MNP (Motile Nitrate Pyocyanin)

a =

[ H I o

’].IiJﬁQillW{]ﬂJ 37 mmmm%mﬂunm 24- 48 GB’JIEN

WOIAAITAZAY nitrate A LAY nitrate B 905181 1:1
a A Y v A

WaUIN INATUANUVNUNUN

Waal Tutimsnlasunalas

MINATOUMIA319815 Pyocyanin

AEMsnaael

1.
2.

2 v
Stab 1edeamInaaan o115 MNP (Motile Nitrate Pyocyanin)

a =

] { [ o
‘]Jilﬁ’qm‘ﬂﬂll 37 asrsarsed el 24- 48 ¥ 119

U

1 { I
waudn e wnsaduuunasuiludivassoumen

Naall Tutimsnlasunalas

d %
MINATOUNMIVONT IaduaznsHIn (Oxidation-Fermentation Test)

an
IPNAadaeU

1.
2.

Y v
Stab 150 NA9IN1INAT0L 1181115 Oxidation-Fermentation (OF)

a =

] { [~ )
Uﬂﬁqmﬁﬂﬂ 37 aersaseddunal 24- 48 ¥ 149

U

1 { I A =)
WaLIN mmimuumﬂﬁ&lmﬂuamﬁmammm

Naall Tuiimsnlasunalag
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MINATBUMIHNNIIMAB51D) U (Arabinose Fermentation Test)

an
IPNAdaDU

1.
2.

1 dy ~ 9 A A g’ a
meonasiminaaovad lllusmsmainiinaasiid Tua
oA A ~ I~ o
UNNYUNY 37 parusarFamilumal 24- 48 4119
= I ~
Na1IN o1sasuiluanag

Waa Tutimsnasualas

MInageuUM KN IMaUNUHNea (Manitol Fermentation Test)

an
INATOU

1.
2.

1 dy A 9 Ao oy a
ﬂ"lfJL“]f’f]“I/W]’fo‘ﬂTVIﬂﬁ@ﬂﬁ\‘iulﬂﬁlu’fﬂWTHWa?V]iJuW@'lﬁLLﬂJUVI’E]a

a =

] { [ o
‘]Jilﬁqm‘ﬂﬂll 37 aersaseadunal 24- 48 ¥ 149

U

= I =1 =
NA1IN o1slasuiluaviaea

Naall Tusimsnlasualas

mMIsnageuMstoatsaglaa

AIMINAael

1.

Ao d Y 7 a ~
’ﬂ\‘lﬂ‘igﬂTHﬂiﬂﬁﬂ@lﬂlﬂl.l’)\?ﬂﬁﬂﬂluWﬂlﬁuWWHﬁuElﬂ'ﬁN 0.5 Lclfumllﬂﬁélg‘lliﬂjau
Y '
ﬂlﬂﬂlﬁdﬁﬂﬁﬁ@\?ﬂﬁﬂﬂﬁﬂﬂ IMNMUUDIHIT CMC medium

[ dy ~ a 9 3 o
VUTINYUH NN IO wuan 24-28 $1 T4

2. )
9 L4 9 9 ~
3. asamsdai1uoulal cellulase Tnon138ouA28 congo red 0.1% UM 3-5 U
v
4. 8139879 1 M NaCl 2-3 A54
WaLUIn  1NASE (clear zone) 5019 Jalall
WaaU lsitRaala (clear zone) 5909 Talail
msnageumsaeslomiln
AMFMsnaden
Ao J 9 ] 4 a ~
1. 29nTzAnsoIndallunanvadurRIUgUINa 0.5 suana sy In Tadl
Y [
VBB NABININATDY 19UUBINIT Czapek’s medium
] dy ~ a Yy I )
2. UuwreNgUMNRed 1Tuna 24-28 42 114

WaLUIn  NAS ) (clear zone) 5019 Jalall

Naal linaala (clear zone) 5019 Taladl
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BiOLOG

Gram Positive Identification Test Panel

. ™
GP2 MicroPlate
AT [¥] A3 A4 A% 3 AT TAE A3 A10 A [XH
Water i Dextrin Giycagen Inulin Mannan Tween 40 Tweon 80 N-AcotyD-  [N-Acety-p-D- | Amygdalin
I W [63 ﬁ 85 rﬁ |87 [BE B9 B10 |GEK IGB
L-Arabinoss  |D-Arabitol Arbutin D-Coliobicss  |D-Fructoss  |L-Fucose [ :dd DGiucenic  |a-D-Glucose | mincsital
G |cz JCJ c4 c5 I3 &7 153 ©9 163 e rcu
a-D-Lactose  |Lactulose Maltoss Maltotriose D-Mannitol D-Mannosa D-Melezitose  |D-Melibicss a-Mathyl-D- B-Mathyd-D- 3-Mathyl -Mathyl-D-
o Glucose Glucoside
G |5z o3 I o8 |08 o7 08 o9 | D11 [F1E]
-Mathyd-D- a-Mathyl-D- Palatinose D-Psicose D-Raffinoss  |L-Rhamnose  (D-Ribose Salicin Sorbitol Sucrose
E =] =] I |Es 153 G ] % B0 lﬁ iEii
D-Tagatose D-Trehaloss  [Turanose Kylited D-Xylose Acid e B r p-Hydroxy- - a-
Acid Acid Acid Acld Acid Acid
F 2 I & 75 7o T 8 ] F10 7 Fiz
Lactamide D-Lactic Acld  |L-Lactic D-Malic L-Malic Suecinic Acid | Proplonic Pymuvic L
Mothyl Ester  |Acid Acid Acid Mathyl Ester | Mone- Acld Acld Acid (Acid Glutamic
v Acid
(&1 1 (] I I3 I3 a7 |68 ] G0 G11 ez
L-Alaninamide |D-Alanine L-Alanine L-Alanyl- L-Asparagine  |L-Glutamic | Ghyey-L- L-Pyreglutamic |L-Serine ne Giycorol
Glycine Acid Glutamic Acid
Acid
|m [z GE] B3 IRH 1G] AT HE IEE] GG | G [z
Adenosine | 2-Deauy hosine Thymidine Uridine Adenosine-5 | Thymidine-5- |Uridine-5 D-Fructose-8-  |a-D-Glucose- |D-Glucoss- | D-L-a-Glycerol
Adenosine enph 1-Phosphate Phosphate
FIGURE 1. Carbon Sources in GP2 MicroPlate
INTRODUCTION GP2 MICROPLATE

The Biolog GP2 MicroPlate (Figure 1) is designed for
identification and characterization of a very wide range of
aerobic gram-positive bacteria. Biolog’s MicroPlates and
databases were first introduced in 1989, employing a novel,
patented redox chemistry. This chemistry, based on reduction
of tetrazolium, responds to the process of metabolism (i.e.
respiration) rather than to metabolic by-products (e.g. acid).
Biolog’s chemistry works as a universal reporter of
metabolism and simplifies the testing process as color
developing chemicals do not need to be added. Since the GP2
MicroPlate is not dependent upon growth to produce '
identifications, it provides superior capability for all types of
gram positive organisms: cocci, rods, and spore-forming rods
all are identified with a single panel. The database for the GP2
MicroPlate is now over 310 species. It is by far the largest kit-
based identification database available.

The Biolog GP2 MicroPlate performs 95 discrete tests
simultaneously and gives a characteristic reaction pattern
called a “metabolic fingerprint”. These fingerprint reaction
patterns provide a vast amount of information conveniently
contained in a single Biolog MicroPlate. The metabolic
fingerprint patterns are compared and identified using the
MicroLog™ database software.

Other aerobic kit-based identification methods rely on a much
smaller number of tests. Consequently, the significant
limitation of these products is the limited number of species
and organism types that they can identify. Furthermore, these
products were designed to address the needs of routine
clinical/hospital testing. The Biolog GP2 MicroPlate was
designed to address the needs of a much wider range of users
including environmental testing labs and animal and plant
disease labs as well as clinical reference labs.

o 1 1 4 1 a 4
MW T AUHUIVDILHAIAITUDY (carbon source) uaazwyHali GP2 MicroPlateTM %1ﬂlﬂ§@ﬁ

[l Y
Biolog " Microlog System, Release 4.2 tia 1¥1umsswundeuuniiGonnsuuin



Program

Read From File

Save To File
Unrestricted Access?
Read Time

Parent File

Plate Number
Incubation Time
Sample Number

Strain Type

Strain Number

Strain Name

Other

Data Input Mode
590,750 Filters Used
Threshold Mode
Number +/b/- Reactions
Database To Search
Data Base(s) Searched

Key
Color 1 2 3

: GP-ROD SB
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: Biolog MicroLog3 4.20

: D:\labwork\060608.D4C
: D:\labwork\060608.D4C
. Yes

: fi.e1. 06 2008 19:13

: Original Data Record

i1

1 16-24

: SP20

14 hr

: File

:6/5

: Manual: Color: 55/94
127123746

: MicroLog

: C:\Biolog420\Databases\GP602.KID

{X}: borderline; -X: less than Al well

Plate Type: GP2

1 <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative

4 5 6 7 8 9 10 11 12

A i 0 47 < 114>< 163> 54 19 31 <260><333>< 174> 47 48

B | {8} -1 {62} <174><211> 19 { 61} 4 <132>{ 82} <264> 53
c | 4 2 {92} 4 <144><19%4> 50 {72} 36 18 <147><112>
D | 39 -9 <109><119>{ 70} 35 <145>{ 75} { 71} <139> 37 < 198>
E l 15 <183>{ 85} 23 <146> 25 b 2 36 46 15 47 { 58}
F l 1 26 37 24 {69y {71} {56} -7 <138> 38 {58 44
G | 16 23 {61}y {57y {83 {77y 21 {57} {67y 41 {82} <106>
H | <117><103><112><122><134> 13 12 17 16 8 26 { 78}

=> Species ID: Bacillus amyloliquefaciens <=
Species PROB SIM  DIST TYPE

=>1 ) Badillus amyloliquefaciens 98 0.69 4.47 GP-ROD SB
2 ) Badillus megaterium 2 0.01 5.88 GP-ROD SB
3 ) Badillus subtilis 0 0.00 7.97 GP-ROD SB
4 ) Badillus subtilis(ATCC 6633) 0 0.00 9.00 GP-RODSB
5 ) Badllus licheniformis 0 0.00 9.30 GP-ROD SB
6 ) Badllus psychrosaccharolyticus 0 0.00 9.50 GP-RODSB
7 ) Badillus pumilus 0 0.00 9.58 GP-RODSB
8 ) Bacillus maroccanus 0 0.00 10.71 GP-ROD SB
9 ) Badillus anthrads subgroup D 0 0.00 10.93 GP-ROD SB
10 ) Virgibadilus pantothenticus 0 0.00 11.12 GP-ROD SB
Other )
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Gram Negative Identification Test Panel

- ™
GN2 MicroPlate
A1 AZ A3 Ad A7 AR A9 (A10 A1 [A12
‘Water |a-Cyctodaxtrin | Dextrin Glycogen Tweon 40 Tweon 80 N-Acetyl-D- N-Acetyl-D- Adonitol L-Arabinose D-Arabitol D-Celiobiose
Iev }ﬁ 183 I I3 188 T67 8 5 150 o1 3]
I-Erythritol D-Fructosa L-Fucoss - -G mrinositol |@-D-Lactoss Lactuloss D-Mannitol D-Mannoss
[ev |2 == =] Ics I e =3 |c1e [ea ez
D-Melibioss B-Methyl- D-Paicose D-Raffinose L-Rhamnose  D-Sorbitol Sucrose D-Trehalese  [Turanose Xylitol Pyruvic Acld | Succinlc Acid
D-Glucoside Methyl Ester | Mono-Bathyl-
o7 [H] “|oa 5 D& o7 |08 D8 |oT0 |ot oz
Acetic Cis-Aconitic | Citric Formic D-Galactonic  |D-Galacturonic [D-Gluconic  [D-Glucosaminic|D-Glucuronic o= . *
Acid Acid Acid Acid Lactone | Acid (Acid Acid Acid
Acid Ackd Acld
B |E2 E ] & I 15 IE] E5 E10 |ET IGH
p-Hydroxy Raconic a-Keto Butyric |a-Keto Glutaric |a-Keto Valeric |DL-Lactic Malonic Propionic Quinle D-Saccharic Succinkc
Phenytacetic | Acld (Acid Acid (Acid Acid Acid Acid Acid (Acid (Ackd Acid
Acld
P F2 F3 4 75 F& FT 8 F8 Fi0 F11 FiZ
{ O-Alanine L-Alanine L-Alanyt- L-Asparagine  |L-Aspartic Acid [L-Glutamic | Glycy-L- Glyoy-L-
Acid Acld glycing Acid Aspartic Glutamic
Ackd Acld
[&1 [a2 [ ] I3 I la7 IS o8 [e10 IGE GH
L-Histiding | Hydromy-Le L-Loucine L-Omithine  [L- L-Proline L-Pyroglutamic |D-Serine L-Serine L- D L-Carniti
Proline Phanylalaning Ackd Acid
[ Rz A3 IEQ s 153 | (5] GO | G [Fiz
Urocanic Acld |Inosine Uriding Thymidine Phon yothyl- 2- 3 Glycorol DL-a-Glycerol |a-D-Glucoss- |D-Glucoss-
amine Phosphate 1-Phosphats  |6-Phosphate
FIGURE 1. Carbon Sources in GN2 MicroPlate
INTRODUCTION GN2 MICROPLATE

The Biolog GN2 MicroPlate (Figure 1) is designed for
identification and characterization of a very wide range of
aerobic gram-negative bacteria. Biolog’s MicroPlates and
databases were first introduced in 1989, employing a novel,
patented redox chemistry. This chemistry, based on reduction
of tetrazolium, responds to the process of metabolism (i.e.
respiration) rather than to metabolic by-products (e.g. acid).
Biolog’s chemistry works as a universal reporter of

bolism and simplifies the testing process as color
developing chemicals do not need to be added. Since the GN2
MicroPlate is not dependent upon growth to produce
identifications, it provides superior capability for all types of
gram negative organisms: fer ters, non-fer ters, and
fastidious organisms all are identified with a single panel. The
database for the GN2 MicroPlate is now over 500 species. It
is by far the largest kit-based identification database available.

The Biolog GN2 MicroPlate performs 95 discrete tests
simultaneously and gives a characteristic reaction pattern
called a “metabolic fingerprint”. These fingerprint reaction
patterns provide a vast amount of information conveniently
contained in a single Biolog MicroPlate. The metabolic
fingerprint patterns are compared and identified using the
MicroLog™ database software.

Other aerobic kit-based identification methods rely on a much
smaller number of tests. Consequently, the significant
limitation of these products is the limited number of species
and organism types that they can identify. Furthermore, these
products were designed to address the needs of routine
clinical/hospital testing. The Biolog GN2 MicroPlate was
designed to address the needs of a much wider range of users
including environmental testing labs and animal and plant
disease labs as well as clinical reference labs.

o ] 1 4 1 a . 4
MU 3 AUNUIUDIULHAIAITUOU (carbon source) Lmaz%uﬂiu GN2 Microplate ™ ﬁnﬂm%q

. ™ . A 9 ° & A A
Biolog  Microlog System, Release 4.2 e lslumsduunFeuuanisounsuay



Program : Biolog MicroLog3 4.20
Read From File : D:\labwork\pae-28-05-08.D4C
Save To File S
Unrestricted Access? : Yes
Read Time : W.A. 28 2008 15:40
Parent File : Original Data Record
Plate Number =3
Incubation Time 1 16-24
Sample Number : SpS27 Plate Type: GN2
Strain Type : GN-NENT OXI+
Strain Number H
Strain Name :
Other 1 23%0u
Data Input Mode : File
590/750 Filters Used :6/5
Threshold Mode : Automatic: Color: 64/94
Number +/b/- Reactions :38/10/48
Database To Search : MicroLog
Data Base(s) Searched : C:\Biolog420\Databases\GN602.KID
Key : <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than Al well
Color 1 2 3 4 5 &) 7 8 9 10 11 12
A | 0 -7 { 65} <1l1><107>{ 71} -7 12 -3 <271> 31 56
B | 4  <107> -13 27 9 <250> -12 -1 -1 9 <159>{ 79}
c | 30 8 49 5 <12 3 4 30 30 -5 <100><104>
D | {78} <230><342><134> -15 -1 < 256> -11 2 {71} <162> -1
E i_ < 275>< 207>{ 83} <261><153>< 170> -9 <203>< 146> 2 -2 <162>
F | <277> 36 13 { 81} <181><161>< 122>< 464> < 355>< 307> 47 57
G | 3 <109> 25 <142> -3 <158><228> 24 < 185><121>{ 80} < 194>
H | 12 <131> 15 5 1 <142>{ 80} 27 <141> 36 0 {67}
=> Species ID: Pseudomonas aeruginosa <=
___ Species W\ PROB SIM  DIST TYPE
=>1 ) Pseudomonas aeruginosa 100 0.65 5.42 GN-NENT OXI+
2 ) Pseudomonas putida biotype B 0 0.00 10.91 GN-NENT OXI+
3 ) Pseudomonas fulva 0 0.00 10.98 GN-NENT OXI+
4 ) Pseudomonas pseudoalcaligenes ss pseudoalcaligenes 0 0.00 11.16 GN-NENT OXI+
5 ) Pseudomonas lundensis 0 0.00 11.33 GN-NENT OXI+
6 ) Burkholderia caryophylli 0 0.00 11.37 GN-NENT OXI+
7 ) Pseudomonas nitroreducens/azelaica 0 0.00 11.62 GN-NENT OXI+
8 ) Pseudomonas putida biotype A 0 0.00 11.63 GN-NENT OXI+
9 ) Pseudomonas citronellolis 0 0.00 12.10 GN-NENT OXI+
10 ) Pseudomonas putida 0 0.00 12.18 GN-NENT OXI+
Other )
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Differentiation via Gram stains and cell morphology

Gram Stain Flowchart

Some Examples

Brauching rudi-

mentry or absent:
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| « .
' Gram Negative
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Identification flows charts

Gram Positive rods ID flowchart

Gram Positive Rods

Bacithis spp.
Closmididhmsp

Mycodacierhon-spp

\fyeobacterium smegmaris

v
Spore Forming
P Acid Fast
’.',/ \A . /'
g -
ta” Conynebacterium spp e
Lactobaciins spp /
Bactilus spp. Afvcobacterhnm spp
Clostridhum spp
l e /
Catalase
Strict- Anaerobes - &__\\
// \ + / -
F " Corynedacterium spp Lactebaci!lus spp
Closiridnim-spp Bacillus-spp.
Y ow sure-youhave: (see separate: l 4
this? flowchar)
Starch-Hydrolysis Glucose Ferm. Activity
-
acid & gas \
/ Lacrobactilus fermenti Hacid
+ - Lactobacillus-caset
i ; . tobacifius delbruecki
Conrymebacreriim huiscerf Corvnebacierhon. xerosis Lactobaciiius-deibruzckit

Maupnitol

N\
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93

Bacillus sp. flowchart

B.pumilus
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e \
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Boanthyacis Rosubiilis ; '
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{coloy hava-rhizoidak £Iroagms -macgms s, Tysoryme | Nitrate-Reduction
ance) Bopantothenticus | | gowthoeg) "/
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ihdeiaod oA B Jemrus {cirare-pos slysozyme |
(Ir iz thiv ene-iris-motile) i Cltrate (catalase neg.-restpos) arouwthepos.) H B.passeurii B.sphaericus
- G X B.-badius
e - B.-alcalophilus {citrnewg)
+ e - K Bobrevis L
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Identification flows charts

Gram Negative rods ID flowchart

Gram Negative Rods
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MANUIN D

a ¢ aa
NITAUAIITHiaae

Y
a 4 [~} a (%
M1319 1 HaNT1TAUATICHAINUIDNUDUNAANINHITU J'ﬂﬁlﬁ'ﬁ\ﬁ]1ﬂﬂ1§LW1$Uuﬂi$ﬂ1B%uu1u

14 U
Source DF SS MS F P
Trt 2 370.67 185.33 4.39 0.04
Error 9 380.00 42.22
Total 11 750.67
CV(%) 7.41

a 4 :’ o a [ { §
711319 2 NﬁﬂWﬁ'JLﬂiW%WuTﬁuﬂﬁﬂﬂl@ﬁﬁuWﬁﬂﬂWq 14 7 ﬁmwuuﬂizmy%u

Source DF SS MS F P
Treatment 2 0.02502 0.01251 3.73 0.0660
Error 9 0.03015 0.00335

Corrected Total 11 0.05517

CV(%) 51.83

¢y

[ k4
19193 Namﬁmﬁwwumuﬂgmwmﬁuw?ﬂmg 14 7 ﬁlWW‘Uuﬂi%ﬂWH%u

Source DF SS MS F P
Treatment 2 8.717E-07 4.358E-07 1.34 0.3106
Error 9 2.937E-06 3.264E-07

Corrected Total 11 3.809E-06

CV(%) 10.19
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a 4 9 a [ 9 == a g S ¥ Y]
1319 4 N'ﬁﬂTﬁ'JLﬂiW%Wﬂ'ﬂquxi"Uﬁ)\‘lﬁuW'iﬂﬁ'JTLH’m\?ﬂWﬂi%LlUﬂﬂlﬁﬂﬂaﬂﬂHqﬂ 28 MU

Source DF SS MS F P
Treatment 3 43.027 14.3422 1.79 0.1594
Error 60 481.769 8.0295

Corrected Total 63 524.796

CV(%) 15.44

a 4 Y a (% 9 A A a S Y [
MINS Wﬁﬂ'li’)!ﬂi?3Wﬂ31ﬂ81331ﬂﬂ]@\1@]u‘w5ﬂ'l’i'ﬂ“l!Waﬂi]’lﬂi“]ﬂlﬂﬂﬂﬁﬂﬂa‘ﬂﬂﬂhl@ 28 U

Source DF SS MS F P
Treatment 3 172.42 57.4727 2.11 0.1077
Error 60 1630.45 27.1742

Corrected Total 63 1802.87

CV(%) 30.88

a 'd cy @ 9 a [ 9) == a 9 [
1319 6 Naf‘l"l'i’Jlﬂﬁ1$ﬁu1ﬁUﬂﬁﬂ‘Uﬂ\muW§ﬂ‘H’J"I‘L!“HaQmﬂﬁl‘lﬂmﬂﬂlﬁﬂﬂi‘]ﬂﬂ‘hﬂ@ 28 U

Source DF SS MS F P
Treatment 3 0.6763 0.22544 1.27 0.2945
Error 60 10.6918 0.17820

Corrected Total 63 11.3681

CV(%) 43.48
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a 4 o 4 Y a @ Y a A a 4 @
M3 7 Nﬁﬂﬁ’)tﬂ‘ﬂ%ﬂuTﬁuﬂLL‘ViQ"ll’ENﬁ'LJW3ﬂ1’i"ﬂu1’iﬁﬂmﬂi‘lﬂmﬂﬂliﬁlﬂ§]{Iﬂ‘kﬂﬂ 28 U

Source DF SS MS F P
Treatment 3 0.00334 0.00111 0.12 0.9508
Error 60 0.57884 0.00965

Corrected Total 63 0.58217

CV(%) 55.53

a d A =\ Aa a di} ==t Ao 4 dil
M3 8 HamsAnzHfToumelssansamvewreuuanGelgilnynaziyes

Y
Trichoderma sp. WMIAIAUIFOI P. capsici IaANMMIToUNAADA

Source DF SS MS F P
Replicate 4 2.35 0.59

Treatment 7 23.31 3.33 4.97 0.001
Error 28 18.78 0.67

Corrected Total 39 44.44

CV(%) 36.29
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