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THE ISOLATION AND IDENTIFICATION OF ACTINOBACTERIA
YU Li-Yan YAO Tian-Jue
(institice of Medicinal Bicechnology, Chinese Academy of Medical Sciences
Peking Union Medical College, Beijing 100050)

Abstract: The lincage- Actinobacteria class nov. comprises organisms with a DNA base composition which generally
is above 50% G+ C { with a few exceptions) . We set up a method that has been used in isolating Actinobacteria and
Actinomycetes. We added 250¢/mL Nalidixic acid and 25¢/ml. Aztreonsm into isclation medis to inhibit the other
bacteria and 20t/ ml. Bealete to inhibit fungi. We used flnorescent in it hybeidization to identi'fy Actinobacteria .
Using the four probes, PA-1, PA-2Z, PHGC and PNHGC, we made the identification on the 31 strains of the 56
gram-positive bacteria randomly selecied and got 22 positive results, 6 negative results and 3 ambiguous resubts. It
was showed that the results of G+ C content determination and FISH method were idestical. Among 31 strain, there
were 24 strains of Actinobacteria, the sate was 77.4% . This proved the isolation and FISH identification methods
were effective and reliable.

Key words: Actinobacteria, Gram-positive, Fluorescent in situ hybridization

MEBT FAEFEHXRERBETD. HW, BXLEANRERPE=242ZX
BTFRAH. MEATFEWI FEAFEAZALEFHANER, RAXSKEHER
BARFF B4 Micrococcus 1 Arthrobacter MM T R G AWM LR —2%, Hi
WEWHEBLA “RAREFPRELTERAPRIH —THBRAFTLIIHLEENEZ
ERER" 7R “BG+CARMEZEKHEAN", BHWAKN Actinobacteria classis

IIOV.[”o

MRES AW 7 LLF U, Actinobacteria F M EWAR - REMHEE, BN
BREF—EMNLEY’E, AUENAEFESE - BHEHXI XA TPHREDHEY
MREEDTBEDENBEN. ETX—XK, ANEEEBAHANRIE, NBHETdR
AMRMBEBT o RBAFNFANKEREZYOEEEA S NN, BNV XTH
EVBEMBIRER, MELRT A Streptomyces H Streptomyces LASF MK R B KBIFE
K Actinobacteria . A<3C LR T ¥ Actinobacteric IR EAF R FHHEENR G+ C
ARELEHENNE,

B, ZWMESITESFURY, UEARICH RNAXBETRAFHMOFEERE
fi 3 (Fluorescent in situ Hybridization FISH) B8 MW, TEATER KRN
EMEPRAE, ERTFEIKVEEHECATHBERN XS TREHESHRTD
WA THMRHEE R, I Beimfohr, C." % A AR MEH, TLUHRERNE 4N
ERPIEREMARMNOELE, X FRITFEANE-—XZAIT4PES/PANLE
WRHE, XN EETEEHN TR NRELERX KA,

FISH M A, MRNETEN ARFTRPAHMEDREETRHINFEANT
B, RAIEE FISH FEED LM Actinobacteria WIFE, EE B HRA, BHASE
K ES, NFRP Actinobacteria HAT—SEMBFR, TREMRFE D Actinobacteria 1)
oM, ATIEHEREYNSETE, FHARZSTERRENLEY, DERIBEIHMN
HAMEYH AT RE.
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1 #E5H*

1.1 &8

1.1.1 AN RESEXR (6],
112 HMAEX: IMARNRERSRE 1,

21 REXNFTEMEWE MIC KRR

Gram-negetive Gram-posotive
Antibiotics EC PA BS ML T L) AF MM MP SA SG AP
Nalidixie secid 123 >100 3,12 >100 100 > 100 100 100 25 100 > 100 50
Novabiocin 100 100 <0.8 <038 3.12 50 <08 25 <08 12,5 312 25
Ampicillin 1.56 > 100 50 <0.8 6.25 1.56 6.25 50 <08 >100 5 6.25
Streptonaycin 12.5 25 <08 1.5 =508 1.5 <08 1.5 <08 508 >100 <0.8
Kanamyein 5 >100 <08 6.25 125 125 <0.8 235 <08 <0.83 <08 <0.8
Neomrycin 25 >100 .<0.8 3.12 12.5 100 <0.8 6.25 <08 <0.8 3.12 «<0.B
Erythromycin 12.5 >100 <0.8 =08 <0.8 <0.8 <08 <0.8 <08 <038 25 <0.8
Chloramphenicol 1.56 > 100 3.12 1.56 1.56 1.56 1.56 1.56 <0.8 3.12 50 1.56
Rifampicin > 100 50 <08 <«0.8 <08 <08 <08 <08 <08 1.56 <0.8 <08
Trimethoprim 12.5 > 100 12.5 0 >0 >100 >100 12.5 >100 100 >100 >100
Peaicillin 12.5 >100 100 <0.8 3.12 1.5 <08 50 <08 50 50 <0.B
Astreonam =0.8 25 100 25 >100 >100 >300 >100 125 >100 >100 >100

EC: Escherichia coli, PA: Psewdomonas aeruginosa, BS: Bacillus subtilis, ML: Micrococcus bateus, TT: Terrabacter
tumescens , LI: Liteococcus japonicus , AF: Aeromicrobium fastidionon, MM : Microsphaera multipartite , MP:  Microlunatus
phosphovorus, SA: Streptomyces albus, SG: Strepéomyces griseus, AP: Actinoplanes philipinensis

LI HEFREBRHAM: MBESHHFEN: MK HREXRK 305; FEAK 1L;
pH7.320.2, BHIIRAFE. BERIIBIEFRERK 23¢; XM K IL; pH6.8+0.2, R
RBERHE: AHATAH 10g; AWAERTEN 5g; CARK 5g; HWAKERE
HEEMR 5g; AEANS 8N 2g; B 80 S0mg; MgS0, TH0 1g; Agar 10g; FREK
1L; pH 7.2,

L14 BB ARXEM: 3# A Winogradsky ¥ ¥ & 44 I T : K,HPO, 3.8g; KH,PO,
1.2g; MgS0,*7H;0 5.1g; NaCl 2.5g; Fe (SO,);°nH,0 0.05g; MnSO,-5H,0 0.05g, #18
K 1L,

1.2 K :

121 AR HYEERETR.: BEREA ST ENERE RHRMENHEEE MIC,

1.2.2 Actinobacteria 835> 8% : 75 Water agar EE 35 ¥ R Ragar Bk R EDPMASTH
Benlate, Nalidixic acid & Aztreonam HIHi 4 R W , M AW E 9 %Y Benlate 20pg /
mL, Nalidixic acid 25¢g /mL, Aztreonam 25¢g /mL,

Hig EMERMR 1074, 1075, 107 LINWHEW, SMWMO.1mL, RHTHEERRE
BEHE, 27CEHRRR, —FAS, HARSBRBFE R agar BRERE N 1/5 K%
HISEkEREREL, 2TCHEACHARRSMELRES, B 2HIF 0 &%,
123 FZKHAAMMESE: HM Live Baclight™MAA B X2 KRG AR T HBmAEFE
HITEE
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1.2.4 FHRFART:. RBSEXR (6],
1.2.5DNAG+C BN E: REBHEIXM (6],

2 #REItie
2.1 Actinobacteria 5+ %

MY Actinobacteria N B HEF AT HHPUBRETRAZRORE 1 Fix.
Nalidixic acid X K B3TFEE 1EF, BX Pseudmonas aeruginnosa WEB A f+ 4.8, BRE
A W08 Bacillus subtilis, T3 Actinobacteria WIfE FAA ¥ 8 . Bk a] Ll &5 B FAE Dy Achi-
nobacteria A B RHMREREZ —, Aztreonam BAMNB X BT W, X P. aeruginnosa
hE— ERWMHIER, Ex Actinobacteria ML FHEEH, REU LW HEREHLUE
MTfEsR, RIESHREPMAN —HELKFHEROXBEFEAMK G+C A RE 2
BE 4 40 A 45 25 5T B A 30 &6 £E A &Y Nalidixic acid IR A X ITH AR KT ES R ZKH
¥ B9 Aztreonam, i — B EF B HLE B Benlate 3 iR, AT ™ Actinobacte-
nio '
BNARFHEANRKERERBNHAB I ELEASAREREE G+ CAREE
EMtEM, RERDWHE Actinobacteria BT 4, DERMNEINSHEBELMI
MW,

MA@ +meERp, XoEBAMAE s Bk, EXRIHRF, RNBTT 10°°L R
RN ETE - OEEHE, TxBI10°-10°, BUNBRIIHTBEER 10°~ 100 HH
Min, RERMNAFHEE LB ZAMER, BEATIAIRB L ROBREARER
RESBRREAFEZ —. ELRERT, ARESHEFRLARENANR, HPaERE
DOAIRREAT, AABTHRANEMNANNE,; OAFARNBIOEAN,; QK
ESBEAEREELE, BTRKELVNER; OCELXANBIERBFLEDTEH
BMAH; OWNSCHBRFRYEH, EXLHAE D, THHROAH RSB ANH
B 1% ~10% ., EEIEAETRZEENREY P, FHLSERARREGAELIBER
MABSE, XHEGLERREMBERRS ., RE., pH, HFBE., BHZAMNE
FiEH. LRSS, BABEEYR, TE - EBE LR AFE A E A HENH
e, BT &S B BE,

22 AMEBNEX KREFIEHNRE

i Live Baclight™ Bacteria Gram Stain Kit ¥ - B8 Blf) 64 e W AT E KRB,
RARNERBRTRACERARELRPAKFENTTRRGTE, RET - HF TR, Live
Bactight Bacterial Gram stain Kit 57 3% FB 0 & 5 .92 )6 89 SYTO®9 M4 5 3% % 9 hexidium
iodide MR H ., XFAREBECIMNHAEBENFCENEZ KA MEZKRHESN
WHERAEHFEXD, SYTOO FICHENEL KA ARANE L KHEEAE, T hexidium
jodide MR ICEME L RHEHWY, A¥XZEKMAGHE D, AHANBES, H hexid-
um iodide B A WML SYTOO e fs, HHAABZMEKT, FLXRAHAWHERS
%X, MHABHANELD X,

Meatmmsh, XABLBRAAKENFE EKBEEEIT 6 bk, 487.5%.
MR, THRAEN, FEREROMASHHELKHAEERERANDN,
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2.3 Actinobacteria S MENEH

FMNEH Amann MUK G+ CRABELKBEAE H AN PHGC WSt EH
Xt Hl PNHGC #4513 47 FISH TR A B RABK, F BT R TEBT Actinobacteria
RIPEEE PA-1 M PA-2, BN 4TBRARAE, XX L UIRNE A B Actinobateria, 5
BN FSH XN AV ARMSRKEWNEH LSRN, WM FSH FERER
FHRHSERAMNERERE, AERENEEAKRH.

ITREVHWHZEEE R AW ERTEEN FISHERNRE, ROFANS
H PA-1. PA-2, PHGC # PNHGC fE N LS8, #1T Actinobacteria EM . M 56
BEXERBEGEAESMEDTER LT 31 HWHT T FISHMNLR, Aciwobacteria 1+
BRHERARNE 2 AR,

N2 DML AcinobacteriaFISH B HXBRERE G+ C LR

Strmins PA-1 PA-2 PHGC PNHGC GC contenit
K98B-151 + + +* + * - 64.29%
K98B-152 + 2 - + + £ 68.16%
K98B-153 - - % + + - 61.73%
K98B-154 x ~ 4 + + 3 65.07%
K98B-155 £~ + £ ~ + + ~ ¥ - 61.57%
K98B-156 .- * - + + 50.44%
K98B-158 z -~ + £~ + -~ £ 63.39%
K98B-162 * ~ + * - + ~ % - - % 67.72%
K98B-163 - -~ % - -k + 36.80%
K98B-164 - - - + 50.23%
K98B-165 + + + - 67.30%
K98B-169 x ~ + * + -+ + 38.70%
X98B-170 * ~ 4+ + - t ~ 3 x ~+ 55.18%
K98B-171 £~ + t - P + 37.01%
K923B-172 + + + - 66.60%
K98B-173 + + - s - 61.12%
K98B-175 -3 - - s - -2 41.84%
K98B-176 £~ + + + + T0.54%
K98B-177 + * ~ * - 71.50%
K98B-178 - x ~ + ~ + - 66.40%
K98B-179 + + + - 62.29%
K98B-180 + x ~ + - - 52.34%
K988-181 -+ 3 + + 65.18%
K98B-182 + + -+ -~ 63.62%
K98B-18S £~ + + + - 60.30%
K98B-187 + + + * 68.10%
K98B-188 -~ % - - + 46.26%
K98B-189 + -+ PN - 60.94%
K98B-190 + 3 * ~ + - 63.20%
K98B-194 + * - + EE - 65.75%
K98B-195 + + -+ - 71.30%

ME2HAUEN, APA-1{EMEHE 3 MG E, REESERSS 1T, BPH#HE
R34; BPA2ENEHEH, A3 MHUELR, EHBEER61, HBSR 24 i
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PHGC 4E N #étmt, H21 T HAMKSEE, e M1 RHESR, 4 HESR; HPNHGC N
Bent, o THMSE, 0MPERASEER, HKBRBEER. 54 4 MBHM FISH
BIER, RAATUNEE N ByMBF, H 22 ¥ Actinobacteria, T: K98-165, K98-
172%, #£4H 3 # Ko8B-158 & K98B-170, KOSB-17S M A B X2, ATTH A Aci-
nobacteria, MAE 6 BB A G+ CIMEL K HESAN.

24FISH $3XBVITHEEREHAR

G+CAREREW, G+CAREI S0% B HRIEH 26 #k, H ' KI8B-156
K98B-164 1 G+ CRIA RN 50.44%, 50.23%, EBBWNERHIAfpRE, AR H
WBE G+ CHEXEKMESEMN, Ko8B-158. K98B-170 G + C A & 7 B 2 68.39% .
55.18% , X Actinobacteria; K98B-175 M1 G+ C XN 41.84%, M A G+ CXRMHE
2EMAERN. X3IBENFSHE RN AENFROTESHFEHBEI AHENEIFT X,
REBER—LHET, ULEREY, FSHRNENSREANG+CARMNEXRER
B—BM, Hit, RIFBILM FISH F &0 E L E M Actinobacteria ) —WHTF B, F# A
B, ERg. EMENRKS.

BLEER, EROIAFLHEHIWPBEN 4 AE P, EXRHEARM D S6 bk, ™
ERMNESBE 3 RELEKBHWE P, H 24 k8 Actinobacteria, L HHH 77.4%, X
R R, RN Actinobacteria BN B HERBEREEN.

BROTURHAHEATFARMO>RSEZ LA, M. R, B, B, B¥ RNAZF
FrORRERS, HATHNBETEMNSL, AT AEEZNFRER B ENELH
WAEWHHEE, FISH FENRIARREENEL, ERANTRERRMNME Ach-
nobacteria M1—FEHH g, MARBATFROUEHNART R REDESHAE,
B FASHM FEAMRENTEBESEH, o dHiERNNEE X - RAER.
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