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Identification of an Actinomyces Y-71 and Its Metabolic
Substances’ Property
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Abstract: An antimicrobial actinomycete, labelled Y-71, was selected from the putrilage soil collected
from Yunnan, China. We identified it Streptomyces exfoliatus, by light microscope and SEM observation,
physiological and biochemical characterization, cellwall components analysis and 16S rRNA sequence
alignment. Its fermentation liquor had wide antimicrobial spectrum, effectively against the Gram-positive
and Gram-negative bacteria. The antimicrobial substance was sensitive to high temperature and the 70°C
condition could deprive its antimicrobial activity thoroughly. However, it was rather stable under the 2—8
pH value, and couldn’t be degraded by proteases. Based on these results, we proposed that its antimicro-
bial substances may not be proteins or peptides. Our research revealed the basic features of strain Y-71
and may help a lot to its further study and application, such as the isolation and purification of antibiotics.
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A R — S B S I E A& T Y
WA, fFELEh R, ML, EATHAE
SN 2 o N 11 L | BN 71 e o | P L L R
G2 IE Y R BB A, I AR R
LR AE P AR I E R Tk . BT, CRIMPUER
KRAF %K H T, H- &Pk RAA
PR . P . BUANEE L PUA A AR AT, n
Hoshino #f 53 #iti MBI #% Nocardia transvalensis IFM
100657 B 15 2| H1 /4 & Transvalencin A X} FL2LF
PR EL A P 0 1 Y, A T R R B MO4 S B
A BPiEZR Chandrananimycins A-C #BH A Hi4h
958 . PRI Mg | LR S R A0 S R, A

AR, AIAEIH) S hiE R, REGUE
Yot 25 1 BN A, I AR BRI LAY
FF, DU FEHA Y SRR RN A, S AT
X Erp A R A e U1 B, A1 R
TR TRAY 5 b A R R Y 1%-10%, A,
FIH e 2 i - R AR R B R RIS

ABEFERT R A 2 7 J o A S o AT RE DU
R, ARG — bk B BRI T R S
Y-71 BB 300 TR R AR HEA T SRR . B SR
L AEBAEAL . At 4o 0 & 16S rRNA
FFHNINE, Wi T H AL [RIEFXT Y-71 kR A
BV I R 1 . R PEAERRVESEA T T RIBIHSE,
PAFHT PR R PR T S0 H Al S LIS

1 RS
1.1 #7#

111 E#: S0 OS50k =
B B AR R S5 R Y-71 bR o R bR A
%4,

1.1.2 ERFRE: HEIK 1 SEREETEMIE SN
25, FvERHE . IR RHE . BARE R TR
il . S B TR RS E, S IRSCR[7]H] 4
1.2 BEHEE

121 FAHE: RAEILE R, B Ekk Y-71
M TR 1 55U B ARE FR3 , 28°C i g%
14 d, WU R O 2 5088 R R B AT TR bR
LA WMEL

1.2.2 EFRHFE: S0 ORI 2B MEEE )
(CRER RS TM) Pk, 6 LR 5 FhliRat
H1, 28°C FHiFE 7-10 d, WLELH 22 IR B (6 ) T %

HEE,

1.2.3 EEEWHEE: S OREREN %R )
A CRERE A S T ) v if o i AR TR Bk Y-71 A3
AR o I EF AEZOK AR . SERY KRR . BB
FEBRALE AR W R AL B i s R 1 1 Ol o
1.2.4 AR FHES D W Y-71 dH0RE(L
22 A S IR P ik

1.2.5 16S rRNA By PCR ¥ ¥R HE AKX E 4 1h:
SR U K S DNAYL PCR 14 18 i 514 27F
5-AGAGTTTGATCCTGGCTCAG-3', 1504R 5'-A
AGGAGGTGATCCAGCCGCA-3', LW f& % 50 uL:

25 uL 2 x Tag Mix IR 5, 4 2 pL IEJ 5149, 10 pL
5 x Buffer Q, 4 uL DNA #4j, 7 uL ddH,0. PCR JZ
MNFE T R FF AT 1 94°C 3 min; 94°C 1 min,
53°C 1 min, 72°C 1.5 min, 30 E¥F; 72°C 5 min, [A]
Wik 5 H i R B, i Invitrogen JE32 (_18) 52 5
A B A SE ST o BRI 168 tRNA JP 1R H
MEGA 3.0 S8R R bR EEAT RGE KT 90, RH
4B 27 (Neighbour-joining, NJ ) #4 # R G LAY .
1.3 Y-71 EHRR I A= i &g N E

KA SERM AU R Sl R R R
TRAY, A BE F% ML A i BOTR P A, B AR HEAR,
AR Y-71 & B, £:#5.0:(10000 r/min, 10 min)
PRSI, BV AR RER 0.2 mL, EE 3K, LI
K XTI, T 28°C [HIERGFF 24 h, LAHNTH P8 H A%
Ry b I A TR
1.4 Y-71 Bk mria e E "

DA< v 007 2 BR A A AR AR TR, D JCTRIK ORI & TR

DU Sy R B, SR FH <A A SO A T B AR
D7 5 TR AE AN R A5 1 A 38 A 400 7 36 1, A 4l
TR P 00 A2 155 A 2 AR E 1k
141 ARBEMMNE: BULEEWH 3 mL itA 5 mL 1Y
EP &N, 20 9I7E 40°C., 50°C. 60°C, 70°C. 80°C.
90°C F1 100°C ¥ FF F AL FE 30 min, &R EFHEE
3.
1.42 BRI EMME: K ABKH 1 mol/L HCI
A1 1 mol/L NaOH 43| J4% pH{H %= 3. 4. 5. 6. 7.
8. 9. 10, #'& 12 h, ForPE 45 KRR pH H12
2 8 28 i R BRI 4R pH {E(6.5), B> pH & 31K,
143 EAMBEEMNE: WERK 6 mL A
10 mL ) EP &M, 5 HEHM K. EEAE. 5
W15 g/L)TE 37°C ML 60 min, HEH 3 K.
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2.1 EHEE

2.1.1 FEAEPAFE: AR SEEERE L Y-71
BRE AR 2 6, R, AR, Rl EE
o HHNEZLOSRER O, KAERLEARKA
o, TTAlEE @R, mE AL TR,
11 A= I (0 R U 59 1 2l s S T = R 7 5§ 278
FRIEWIAE B AR Y-71 8 THE 508

2.1.2 EFRFME: AR VTR, Bk Y-T1 5L
BorE R Ak DA R A, TR R SR RV A K]
A RGIREE R LA K, AR R L, JE
WH B KRaEIENE, TERZAGEKE,;
Fr A i 52 5L AN AR T AR

2.1.3 AAEIERRNE: mE 2 SR FHik
Y-71 G R VE Ry Al b 55 F A D-#i %5 6% | D-
FEFWE . 22 2000 . TR RN ELAE; AR D-BThrAf A |
D-Sbl . D-AKE . BUZEME . L- 1L B0 R — R
R 3 5T, AR L ER, KRTERm e

J18855; B AL, AN HoS; A= AR A, 207
REAS#E [ A IRAE

2.1.4 {HBRILEFES D W Y-71 400K
WA LL-DAP ., H2MR, dHMREdAy 1, S
M. CEFURE . AOBERUZBE SRS, RS REIEERE
X2 5 R R T B R AR A

El1 EHKY-71ESK 1 SEREFEER 14d B03%
AR B Fr (x 10000)

Fig. 1 SEM of strain Y-71 grown on gause’s synthetic agar
for 14 days (x 10000)

R 1 AEREIEFFE PR E KT

Table 1 Characteristics of culture on different media

Rk AR BEANTE 250 SAEWZF (¥

Medium Growth Substrate mycelium color Aerial mycelium color Pigment
Inorganic salt-starch agar Abundant Beige Yellowish grey -
Sucrose-czapek agar Moderate No Yellowish white -
Glucose-asparamide agar Moderate No White -
Potato block Abundant Amber White -
Gause’s synthetic agar Abundant Amber Greyish white -

T = AR,

Note: —: Diffusible pigments were not produced.

F2 BRIEHFA

Table 2 Utilization of carbon sources

Carbon source Result Carbon source Result
D-arabinose - Sucrose +
D-fructose - Starch +
D-glucose 4 Lactose +
D-xylose - L-sorbose -
Raffinose + Mannitol +
Maltose 4 Myoinositol s
Rhamnose =

4+ B - BAME.

Note: +: Positive; —: Negative.

http://journals.im.ac.cn/wswxtbcn

2.1.5 16S rRNA Y PCR # R EHF 54547 G
R Y-71 B9 16S rRNA FEPHAZIR)T 51 42K 1395 bp.
F BLAST 351 toxd T.H7E GenBank 544 1 b iF
1 A A RIPE Hext, R Y-71 545 H )8
(Streptomyces) K = EEAH G, 16 W% Ak 7T E 2 5
RPN G o 7 AP 32 Ik (Neighbour-joining
method) 1Y RGEHEALA (LK 2), Witk Y-71 5
PR BB AR TR A R B 16S rRNA S [ 41 A
I (Sequence similarity, 99.0%). K it # 95 B £k
Y-71 BIERSRHIE . JEFRRAE . A AR AR . i i
P2y AFAE AL T 16S rRNA JEH 751 A M UL
SIHTAEBESY, WL ME R RR Y-T1 B BE A
(Streptomyces exfoliatus)
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Table 3 Physiological and biochemical characteristics

PACHFAE 45

Physiological and biochemical characteristics Result

Hydrolysis of cellulose -
Amylohydrolysis +
Gelatin liquefaction 4

Production of H,S -

BEACHFAE 4R
Physiological and biochemical characteristics Result
Milk solidification -
Peptonization =
Monophenolase -

T+ B - B

Note: +: Positive; —: Negative.

93

—

94 Streptomyces salmonis NBRC 15865 (AB184705)
57 I; Streptomyces morookaensis NBRC 13461 (AB184865)

Streptomyces blastmyceticus NBRC 12747 (AB249910)

Streptomyces griseocarneus DSM40004 (X99943)

—

—
0.002

s exfoliatus NRR

\\ Streptomyces indigocolor NRRL B-12366 (AF346474)
Streptomyces caeruleus NBRC 12804 (AB184160)

I Y-71
85 Streptomyc

. B-1237 (AY999796)

2 ET 16S rRNA EEFIMEREK Y-71 WRRREW
Fig. 2 Phylogenetic neighbour-joining tree based on the 16S rRNA gene sequences of strain Y-71 and related
Streptomyces species
Note: The tree was evaluated by bootstrap analysis of the neighbour-joining method based on 1000 replications. The numbers on the tree
indicate bootstrap values greater than 50%. The numbers in parentheses are accession numbers of sequences in GenBank. Bar: 0.002 sequence

divergence.

22 AEBRIEHEMRAR

221 MENEME: HE4EN: Bk Y71 LB
TOOF 5 == [ B 48 B ) oK i T A AR A
B HA N 26.5 mm, XF H AT Fh LA 5om
fEH, B REAE 20 mm DL E; %F 8525 [CBHPE AN
FIR) A 2 FRLAT TR R 5 8 ) 2 R TR T A iR A A A
HH, EE B AR50 22.2 mm A1 23.6 mm; X EFH
FTREBEAR BCA THIVE T o SRIITEIE Y-71 & B 4
=2 T I A 0 TR R A 2 G T 4 T A 5 A A 4 i A
L, AR Y B ) s v

222 #IBEM: HE 3 WAL FE 30°C F] 60°C Z
6], B A A PR RE 0 T e, A VR 1 0 R P G
TR, MIEEERE] 70°C B, MPETEH S AL, U
PITERR Y-71 R EER AT AT E

2.2.3 BRWEREEM: HE40TH: FHEY-71 & B
FERR PR PR B M b M AR T L AR e, o mdi b 2
JETEEA T TR, 4 pH (HIR 2] 9 B, 5T M5
E SR

224 HEMIREM: MBS ATH: BE Y-71 KB
WCR I AR K (PK). R H B (Trypsin) il 5 245 1
fiti (Peosin) Wb B 5, 5 & % Ji AR Lb I 410 3 25 2R

x4 B Y-T1 ABRE I EIL

Table 4 Antimicrobial activities of strain Y-71

fermentation broth

i)
Tested microorganisms

el NERES

Diametre of inhibited zone (mm)

Gram-positive bacteria
Bacillus subtilis
Staphylococcus aureus

Gram-negative bacteria
Escherichia coli

Salmonella typhi

Pseudomonas
solanacearum

Fungi
Candida albicans
Rhizoctonia solani
Fusarium graminearum
Bipolaris maydis
Aspergillus flavus
Aspergillus niger
Yeast
Candida tropicalis

Bakers' yeast

22.2
23.6

26.5
20.4

21.2

- TG .
Note: —: No inhibition.

© PEMERMEMFRITEATIEESHEESER http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



1186 wehGEHR

2010, Vol.37, No.8

3SR T o Ud B IR 3% R ) AN 2 B 1 N O A
] ) A W RE K R AR A TR T B K
FWyi .

30

25 §

N e N

Diameter of inhibited zone (mm)
[

30 40 50 60 70 80 90 100
Temperature (°C)

3 REXNINEEEREME

Fig. 3 Effect of temperature on antimicrobial activity
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Fig. 4 Effect of pH on antimicrobial activity
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5 EAMMIEEENIE

Fig. 5 Effect of proteases on antimicrobial activity
3 4w

ARWFFER M RTTE, Sian TAaY v T Bt
it 8 A TG VE R MR AT T2 M . AERIE S RHIE
B FRARAE . AR ARRRAE | 20 BE AL oA 4 e LA K
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16S rRNA BN FPFI AT A S8 4528, Wbk Y-71 W
A A 8 4% 25 TR (Streptomyces  exfoliatus), {H LB RE
55 SCHRHR TE 1 58 I A TR A AE S 2E S, AN HRE
{14 1t - 25 TR A R R T AR o . (HL H AT AN g
T R MR A — B R, BT S A R bR AT
AR MR BT AR, AT DNA 4338, RS [R5
VEiE— 200 Hr

Kye Joon Lee %53 i i 5E %5 i (Streptomyces
exfoliatus) SMF19 77 /E B NI P/ &=, Horgiat
ARE] B P TERE BN EI A, AT LA SR S5 o Y i 24
PE, DRRE B NBERCSHUAE R ATE M. AL X TR A
Y-71 R BRI A E MRS R Tk Y-71
R TR A 22 [ BH P A4 7 R =2 G M 4 T R A
SR RIE R, HPrRise, A LIF L
FERYH L NPR B BUR, WR PR T PR PR T S PR
SE, BETEREE N ARE; ANREE R, W)
A T PR AN JE AR B R R Y B, Ak
G YR Al S 45 R AT T i — 2P

ABFFEAAL R AR AIR T T b S pT A = 44t
AR R U R S B, T ECA RIPR Y-71 AR
TR R IR A SR SR AL T A A S ik, L
A LR S L, 2 SO AR T A
Yy i G o B AliA DA R SR S L, IEXTTE
PP T I R ML B AT IR R

2 £ X #
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57(12): 797-802.
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SR Y SR Y SR RY SR R SRY R Y R RY Y RY Y RY R RY R R Y R R R RY R RY SR RY SR RY SR R R R RY R R R RY R RY R RY RY R RY R R R LY R RY R RY RY LY

(4% p.1152)
fE F= N

34 FHEGEE BRI
3.4.1  FESCHHE

1) B FHE— AFR, DAL Kot a5 52 5 FSCHS RS A 2) B EanES, wishESRampis
B, SRR, XRERT DUk 2 KA, DOR ARG 3) sl A i A, BORIRIL IR, AT 4) SESCR R
PS5 T SO B — 30, (BT Heh SO B TR, 5525 45 Wil o SO HL4 M R 8 14 4 52 H 5] 5 e PR ] 2 3 o
5) THEPAEME A G E, BRI ANSEHE, : DNA, ATP 4%; 6) TEF U, AEAl i SCRRAR S5
3.4.2  OCHE: NEIRE. B, —SOBOWT . SESERIRERAE R, WAL L ik
4 455115 AF
4.1 XFWFAILL

JL# Bl 5 DNA (RNA 58 75 e 3C, 167618 i3 B Rt A % EMBL (BRI sk GenBank (32 )z DDBJ(H 4%),
FH 37515 2] [ B 3 [H] 22 % 58 5 (Accession No.) 5 Bk
42 KT
42,1 AAIREZ AN REERCE, E0—FmE,
422 JFEATIES R RS, BB n (IR SCS . &SR0 BT ) RS JE A T g 48 T8 T A7 o AE
A S, BSOS e .
4.2.3 s B AR PR g s A BGIEAT SO T, (BN RN A RS, Kb fEE S H
424 XITAM. FEEBHRIER SO I, HERREG . FRIEBRSET MG RN —UIER, hiEH AT,
43 THRET AR AR
43.1 SKRiTIES B MRESEIGHE . MAFEROR, —BElr 2 S HZ Wit E-mail LK, 1F#5 5k
TIRGWA A F ., Ml v | Aum G, VEE M e 80 1R 8 & WA T B scrb 78, AR5 AR i (4 FH 2 44
A IS Bl 3R PR AL A% B F S DR, FrdmiRil S o S S VE & ok i 1 S P N B, A 008 iR A0 A A 4 o
5 5 B AR 1 — 1A g AR, i B  IUT i A CHEBN & R B
4.3.2 XA RN — R SRR SRR B A ME— AR, XA AR BCERAR SE s R R A A BRI R 3R,
TETERC R 0 F R S B VAR R M E L L BT L SE R R AT R R A, S TR A TR T A
I e, TR
5 EREBERRE

W25k, e R R AR N TE SO — 5 1 & R BT I R L I 6 R ) R BT AR
6 BERIEM

Hohb: JesTRABH X AGRVEHK 1 55 3 5 i ERHABE A 5 i (Y@ ) 4iir(100101)
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