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Strain Identification of Actinomycetes Yn168 and Influence of
Its Fermentation Condition on Antiviral Activity
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(1. Institute of Plant and Environment Protection ,Beijing Academy of Agriculture and Forestry Sciences ,

Beijing 100097 , China ;2. Department of Plant Protection , China Agriculture University , Beijing 100094 , China)

Abstract; A actinomycete strain Yn168 with broad-spectrum antiviral activity was identified as Streptomyces
parvus by culture characteristics , physiological and biochemical characteristics , and 16S rDNA sequence analysis.
Also , the influence of different fermentation conditions on antiviral activity of the fermentation broth was studied . The
experiment results indicated that the antiviral activities of the fermentation broth was optimal when the strain age
was 24 h ,inoculum was 8% ,temperature was 28 “C ,initial pH was 7.0, rotary shaker was at 200 r/min. And the vi—
rus inhibition rate was above 86% by tobacco mosaic virus (TMV) necrosis test.
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BUEYERE, PR R, A R FE LR
R T 909 R A, AR IR R L
RO R =4y 2 R FRER . — 1
DIk G525 B AN A BT B0 TR P B A
K ARG SEBURTEA R TR E A R,
FHALTAE 12006 AFARIE T KEE 2 ) PO
TEME LA, W 2000 AEHRGE TN K A
16704 A P Y B HE 8 R ( Bafilomycin ) 75 B2 25 45
WAYUEZ T (HSV) W6 M 3 E AL 0 By iR A
YR EERCR RIFMBUR U E 2 T R = TSR
HE T YRR E P B AR (S, nour-
sei var. Xichangensis ) 1S W 7K 5 25 1 ( Streptomyces
achygroscopicus ) F* A, FHAT BTG P 18 43 159 hy i i g
BHEIAER.

/INBE B B Krainsky 7E 1914 48 5640 BI04
P, Z A NEIL T ey AR DU A i s M BT /N
SEETEER T AR AN L, BERE T R
o B ) JOT A2 TR TR PR 9 AR AR AR —
PEEA ) YU B ROCR I Ynl68 #E1T T
FhSERE , JHRR T R WA U B M52 )
BT APUREETRPEY B 4B alifk S o™ i
TF R BaE BLAl

1 AR %
1.1 ¥ExE

G L SRR ARSI (% ) - TE#E 2.0 g, 3
& 1.2 g,KNO, 0.1 g,NaCl 0. 05 g,K,HPO, 0.05 g,
MgSOs 7H,0 0. 05 g, FeSOs 7H,0 0. 001 g, 7K 100
mL,pH {H 7.4 ~7.6(121 °C,30 min K )

FhFREFRIE (% ) 754505 2.0 g, NaCl 1.0 g, FE [
W45 0.6 g, BERERY 0.1 g, 7K 50 mL,pH {H ASX (121 °C,
30 min I%) o

RIHEFE( % ) FTMEER 4.0 g, %08 4.0 g,
BORY 3.0 ¢ BRAMR 1.5 o, FERERY 0.5 ¢,NaCl1 0.2 ¢,
CaC050.5 g,pH fH AR (121 °C,30 min KF) ,

PERFEIR AR E AL R E ( Tobacco mosaic virus ,
TMV) , AR5 A S50 3 R AE

PEAED) Al BE = A 40 ( N. tabacum cv. Samsun
NN) .
1.2 FIZE Ynl68 HIRTE

AR T Yn168 T 56 7E 5 G 1 5 R 5 4
B RIS SEER 28 CHEFR 15 d, BUNEE T4 C
TRAF
1.3 MZE Ynl68 HEFHEE
1.3.1 JEBHE SIROLERRE ML E) h

FHRNEHAT, 15 GYM B A3t & By B g I,
28 CHfi R 7 d JF WU, I B 2 AR TR AR 1)
TEAFHIE
1.3.2  SEFRFRE ESEICE L 1 S 3R  I1SP4 B
JE .GYM E5fiE  Bennett's B3l | BERFFE K} B a2
WTENE 6 FhIGFEIE | 28 CHiR 7 ~ 14 d J, WAL
PRI ER G S RTEPE R,
1.3.3 AHAEERE S RO E 2R
FE) F1{ Bergey s Manual of Systematic Bacteriology )
Vol. I A A A T A= AR AL S AE
1.3.4 16S rRNA JEFFFN T VA o I BT
e PRSI P 2 DNA R A5 [ 03E17 16S rD-
NA ¥ 34, PCR F=¥ ki, itk J5 H 3 Tag
DyeDeoxy Terminator Cycle Sequencing Kit i3, FL ik
FEdE e 4 Applied Biosystems DNA Sequencer
(model 3730) H k17, Bl 16S rDNA J¥41] 4
KX PFZIE 5 GenBank ¥4l 7 HhAH S IR 1751
HE4T BLAST FUAE, AT % BRI 43 28 HA
1.4 KREEEMS Ynl68 ZEEERMBEEEN
=210
1.4.1 PR KX Ynl68 Hidi s i e i 52 mi
AR B Ynl168 B Al T HeFpFh T35 92 56, Rk 8%

7%12,18,24 ,30,36,42 h Ji7, 23 B HUAR [A] 15 37 15 1A]
FIRRF- R IR 5 mL % 8% M3 P 3 A & RS 37
e 7F 28 °C,200 r/min £ FEIRIEZ 56 d,
SR AR BEEE AR, K60 % BEDEIROT TMV ()3
HRIETE

R TE Ynl68 HIFPF1E 57 HHG 5% 24 h J5, 78
500 mL —fAiH, 2 BILA 2% ,4% ,6% ,8% ,10% ,
12% FRERHERE A 100 mL K EER FR3E 1628 C,
200 r/min &M FEIBIRGHEFE 6 d, SR E AL BE
AL R S IR VRONT TMV B3R
1.4.2  REHREE pH (A AR R HXT Ynl68 Bk
TR PEROREN b TR 24 h R, DL 8% MR
FENEEA 100 mL KFEEFRAEER) 500 mL =,
JHIAE 25,26,28 ,30,32 °C 445 F, L 200 r/min %%
HAERIR R FE 6 d, ARFEAT R BRI, A
RIENEWRT TMV F3mGREE " |

JH 0.5 mol/L HCl F10. 5 mol/L NaOH ¥4 % [#%
WY pH {H 5> 8% R 5,6,7,8,9, 1EAN 500
ml (1) = 2 52 ACRT) pH (R0 & B 4% 37 2k
100 mL, FFLL 8% A 4R 5 57 24 h BYFP 3555
FE AE 28 CHMFR, L 200 r/min B4 #AH IR % 1
F26 d, SR ARG BEAG AL R A, R & B DS O
TMV fglE



aERI%ULTIIIRI\‘E.
BOREALI-SINICA 206

28 %

FhFEE3% 24 h )5, DL 8% MR i I A
100 mL % BERF 3R 5619 500 mL = ff i, 20 0l 1
160,180 ,200,220 ,240 r/min 73 T ,28 ClHIEIR
TiFR 6 d SR I A A A A e P RN
TMV FfIEE

2 HEREAHM

2.1 HZE Ynl68 HEMEE
2.1.1 BFRRE SR JESEE LA A RE &

FR Yn168 22 [CYL (o fHVE  £E GYM Brlig B RETEH)
Bilg ML BIGERRE FAERK T d )5, RNEZ
KB R, Jokkba , AW SUAE R 2 E K R 257

e R EANBURTER AT 22, fFERE 25
B (E 1), X SRR IE 58 8 — 8 H ik
Ynl68 HIEFRERAE W R 1, A A AR IE R 2,

E1
Fig.1 Morphological characteristics of Yn168 strain

EH Ynl168 YT A4FE

F1 FHk Ynl68 BIISFISE

Tab.1 Culture characteristics of Yn168 strain

KRt AW MR AR
Culture medium Aerial mycelium Substrate mycelium Soluble pigment
A 1 538 Gause’s synthetic agar medium No. 1 8, e -
ISP4 By ISP4 agar Sk R, -
GYM Bifi§ GYM agar MR +E -
Bennett's Biifi§ Bennett's agar Hm R A -
FBEREVERY BE IR L Yeast starch culture medium [EREN R AT, -
HEZN (FUR) Oatmeal agar RN R _
R2 HEHk Ynl68 HyAEIE A LAFME
Tab.2 Physiological and biochemical characteristics of Yn168 strain
R P LA %
Carbon source utilization Result Other characteristics Result

2% B Glucose + A s Ak +
eI A4 Arabian sugar + TERIK -
FHE Galactose + HRER A Ji +
JRERE Sucrose - BRAFEE -
FAFEBE Cotton seed sugar + £ Y Z [ +
FZE#¥ Rhamnose + ik S i o it -
BB Fructose + LR B -
FBE Lactose + R EAL +
HILEE Inositol + H,S ;=4 -
W+ PRS- IR R,
Note ; + . Positive result; — . Negative result.

2.1.2 ¥k Ynl68 [ 16S rDNA HE K 751 53
itk Yn168 1 168 DNA J¥511 55 GenBank HHHFETE
FUEAT Blast HA, AR KW, XK )R THER AR
5/ IVEERE TR B0 81— B0 AU S 100% . 455 1%
BRI RASE W K (LR Wi AR bR
M/ IMEERE T (181 2)

2.2 REEEHIIMEBHE Ynle8 XEERKNFS

&R RN
2.2.1 PP A X/ VEE R TR Ynl168 K& BRI

PURTERR PR 8 BRI IR Rh i 2 7R AR R A
JE RO A RO, o 8 R T R R R R A A
TRPEE A B S 3, O A= R B TR A Ao

TT R, TRAACHEDG e B ¢ vy, ARV, A R T 45
RSN RIS AT Bz 5 )  lee AU = 1, 45
SEIIC, TRARA K B Be ARG I B AR FE RRAIG, A
FIFTEPEY R = e AR 2R $Fhaad &, s i 7
SEEL T B et T HL B AR B R R R
TR AT IR 25 77 2 — 2 B 52 I, AT 52 e 4G
W= I R R /M FE T Yn168 Fil
FHEE 24 b, 7E 500 mL =P ARG SR
100 mL, B 4% A 8N 8% I, & FERT TMV 1)
TS PER IR OB (3R 3) o BT LA 785 A G b
YIRBRP 11555 24 h, UL 8% B4R HHEA K
35 G
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GCAAGTCGAA CGATGAAACC
TGGGCAATCT GCCCTTCACT
ACTCTGTCCC GCATGGGACG
ATCAGCTTGT TGGTGGGGTA
GCGACCGGCC ACACTGGGAC
AATATTGCAC AATGGGCGAA
GGGTTGATTA CCTCTTTCAG
CCGGCTAACT ACGTGCCAGC
ATTGGGCGTA AAGAGCTCGT
CCCCGGGTCT GCATTCGATA
GTGTAGCGGT GAAATGCGCA
GCCATTACTG ACGCTGAGGA
GTCCACGCCG TAAACGTTGG
GCTAACGCAT TAAGTTCCCC
TGACGGGGGC CCGCACAAGC

GCTTCGGTGG TGGATTAGTG
CTGGGACAAG CCCTGGAAAC
GGGTTGAAAG CTCCGGCGGT
ATGGCCTACC AAGGCGACGA
TGAGACACGG CCCAGACTCC
AGCCTGATGC AGCGACGCCG
CAGGGAAGAA GCGAAAGTGA
AGCCGCGGTA ATACGTAGGG
AGGCGGCTTG TCACGTCGGA
CGGGCTAGCT AGAGTGTGGT
GATATCAGGA GGAACACCGG
GCGAAAGCGT GGGGAGCGAA
GAACTAGGTG TTGGCGACAT
GCCTGGGGAG TACGGCCGCA
AGCGGAGCAT GTGGCTTAAT

GCGAACGGGT
GGGGTCTAAT
GAAGGATGAG
CGGGTAGCCG
TACGGGAGGC
CGTGAGGGAT
CGGTACCTGC
CGCAAGCGTT
TGTGAAAGCC
AGGGGAGATC
TGGCGAAGGC
CAGGATTAGA
TCCACGTCGT
AGGCTAAAAC
TCGACGCAAC

TTACCAAGGC TTGACATATA CCGGAAAGCA TCAGAGATGG TGCCCCCCTT
CGTCAGCTCG TGTCGTGAGA TGTTGGGTTA AGTCCCGCAA
CGAGCGCAAC CCTTGTTCTG TGTTGCCAGC ATGCCCTTCG GGGTGATGGG GACTCACAGG

TACAGGTGGT GCATGGCTGT

AGACTGCCGG GGTCAACTCG
GTCTTGGGCT GCACACGTGC
AGCGAATCTC AAAAAGCCGG
TCGGAGTTGC TAGTAATCGC

GTGGGAGGGA GC
2

GAGGAAGGTG GGGACGACGT

CAAGTCATCA

GAGTAACACG
ACCGGATAAC
CCCGCGGCCT
GCCTGAGAGG
AGCAGTGGGG
GACGGCCTTC
AGAAGAAGCG
GTCCGGAATT
CGGGGCTTAA
GGAATTCCTG
GGATCTCTGG
TACCCTGGTA
CGGTGCCGCA
TCAAAGGAAT
GCGAAGAACC
GTGGTCGGTA

TGCCCCTTAT

TACAATGGCC GGTACAATGA GCTGCGATGC CGCGAGGCGG

TCTCAGTTCG GATTGGGGTC

TGCAACTCGA

CCCCATGAAG

AGATCAGCAT TGCTGCGGTG AATACGTTCC CGGGCCTTGT
ACACACCGCC CGTCACGTCA CGAAAGTCGG TAACACCCGA AGCCGGTGGC CCAACCCCTT

/NEEE Ynl68 i 16S rDNA 751
Fig.2 16S rDNA sequence of Streptomyces parvus Yn168
x3 TRREMEI Ynle8 XEIRREIAE AN

Tab.3 Antiviral activity of Yn168 fermentation broth influenced by inoculation doses and seed cultivation time

P FEE AT /b SFHE R % B/ % SEHAE A %
Seed cultivation time Mean inhibition rate Inoculation doses Mean inhibition rate
12 64.41B 2 50.92C
18 65.36B 4 66.66B
24 86.52A 6 72.45B
30 69.28B 8 90.23A
36 68. 14B 10 65.98B
42 66.38B 12 63.25B

T RIS R 3 WE R AP ME R RS PR X 0 45 R RS [RHT =R E T AE P <0.01 KF Bi2s s w3k, R4,

Note : The results were the average from three times of repetition ; The capital letters represent the significance differences at P <0.01 level by Duncans

new multiple range test. The same as Tab. 4.

2.2.2  RPEEEFE pH (H S FRIREEHXT Ynl68 & B
UEVRBTR TS PRSI R R X TR A = 4
(IR e H L IR — T RS R A i
JOE PR R | 73— T 52 M TR VL 1) A B O AN 86
LSOV U, PRI, A B 45 A4 ) 4 TR VL
X A= W P S 7 A AT B S pH {2 — 0
HE RIS, B pH B R (U ) 40
A TR AT, 5 | S R I g ek | MR TR
AT A RN 0 AR B A AR K )5 Wi 5 38 <t
SRR R BB R Z — AR R R
AR IR IR HORIOR . N A E A

JE 2R e T R v 0 A AR AR B, 2 i A e et
SRR XS AT 118 B 1) 1 348 7 5 W) B P A A
AFIFIEEY A r= A AR IR 25 R, /N
BEFE Ynl68 Ff 715 3% 24 h, {E 500 mL =i+
KR FERAE N 100 mLL, Fh-FIR R R 8% | B
FEUREE R 28 C ,%EHH 200 +/min B, & BERHM I
BRI ROR (R 4) , T4 R, pH A
5 ~ O R BRI IR 22 5 W 4 I, U & T
TR TE A B e AR pH (L H AR AEURR T Rl
"I pHENT(3R4),

F4 ABEE pH EREREEX Ynl68 ZEIR KA S AL
Tab.4 Influence of antiviral activity of Ynl68 fermentation broth by temperature ,rotation rate and pH

i A % Fe (/i) S % i A %
Temperature Mean inhibition rate  Revolutions per minute ~ Mean inhibition rate P Mean inhibition rate
25 56.63C 160 53.10C 5 32.32D
26 70.98B 180 68.53B 6 55.66C
28 91.50A 200 87.72A 7 94.32A
30 62.85cB 220 69.55B 8 71.92B
32 50.45C 240 61.39BC 9 51.27C
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28 %

3t

AR LR JiAERT) N T2
TR PR P I B TR R W T A bR
R ZMNWAEYZERE, — B LK  AWrA B PR
PER A B ok A s 2 e
PRAR AR RWTFEAR ), AE R B T ik e HL 7 A 1Y
PUAERIPURTEE VE 1D AR A AT
XTAE Yo AR T 98 TR AT e, A — 28 2
HYRTEE /NS R R B ok B
A 1k, BEAE 7™ A HURE W 7 15 M 0 T3 1 32 T T o
N EUARGE

o TR RE AN RE N L HS 97, TR Wik ik 32
FIMRRRREERIHI 20 . B LA VR 7 e 2 1 259+
oyl HETFR E SRR TR RE LA &R i
(N TR R IRAE Z 2 0277 BRLL, BiiAR
B Y AL IR EE R TR fE L AR R o0
e U7 AT SRR B R O LB
LS 18 A7 470 P T AT T, AT TR 8 0 47 0 T R
Yn168  A02 &5 B A 4 HEAT T 50 R i 15
55, RIEER AR Yn168  A02 HA RAFIMPTIN R
{RYATETE . Horh MR R Ynl68 %E5E /i
B, LR PRAETS LR TS P TR s, &
AEWIINE | LR 27 DU 2R WY, 6 A 5 48 i B ( To—
bacco mosaic virus, TMV )  #0JRAEM%EE ( Cucumber
mosaic virus, CMV ) S Th44 2 Y J%5 7 ( Potato virus
Y, PVY) 5 AR R T BB

SR/ INTE BT Yn168 [ EA A W)= R |
R R RESRA AT T W09, 500 T P 853 1
YA i B PR R B 2R A, SR/ INBERE AT Ynl68 BT
BRI MR B 3B 2lidl AL A TR ES A RYER AT
FEBUE T AR, WA RN A BRI TR A
B YRR A S BSCHAT AR W R BT RO B T
PE, I FH T & A Pr I o B B i, s
RGBT | VBRI BE o 0 AR AR B SR i 5
TR | B =R Y H i D IR TS
Y itz o U AR FHPTA 27 i
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