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Abstract: [Objective] Citrus (Citri) is an economically important fruit crop in the world. The
anthracnose caused by Colletotrichum gloeosporioides (Penz.) Sacc. is one of the main dis-
eases in citrus production. For exploring of an effective biocontrol measure against citrus
postharvest anthracnose, a bacterial biocontrol strain T132 isolated from the rhizosphere soil
of citrus was identified and characterized. The efficacy of the biocontrol strain against citrus
postharvest anthracnose disease was evaluated. [Methods] Identification of strain T132 was
carried out by using 16S rDNA sequence homology comparison as well as morphological,
physiological and biochemical characteristics. The antagonistic stability of the strain T132 was
determined by continuously transferring it on artificial media for 8 generations. The efficacy
of strain T132 in controlling citrus postharvest anthracnose was performed by stab inoculation
and naturally infected methods. The use of specific primers detect the strain T132 of the
pathogenic factor of Burkholderia cepacia as a potential human pathogens. [Results] Strain
T132 was identified as Burkholderia viethamiensis based on its morphological traits, phy-
iological and biochemical characters as well as 16S rDNA sequence analysis. Less change in
the suppressive ability of antagonizing against growth of C. gloeosporioides was observed
during 8 generations of transfers on artificial media. The strain T132 had significant efficacy
in controlling citrus anthracnose disease causing by C. gloeosporioides. The average efficacies
of the strain T132 in controlling the disease were 88.2% in artificial inoculation test and 54.9%
in natural infection test 20 d and 60 d after of the antangonist applications, respectively. It was
no virulence gene of Burkholderia cepacia epidemic strain marker (BCESM) existed. [Con-
clusion] This is the first report of B. vietnamiensis as a biocontrol agent against citrus post-
harvest anthracnose disease and the relative safety of biocontrol strains on human.

Keywords: Citrus anthracnose, Burkholderia vietnamiensis, Identification, Control effect,
BCESM gene
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C. gloeosporioides 5 | & [/ AH AR s, PRI 424
BRI LHE, JGLLh 3RS0 e s A5 1 B
PRI, OG0 R 3
BN FE 22—, H iz £ B e 2 T
Biivh, (AT 2W5R R s Y IR Ee 5%, 1b2&PBiih
BB Az BRI, AMIBR A RL . %4,
JoiE . ORI A ok, HEA R
PO AR ¢ JEL TR A= B A %) 7 326 SR A ARG 2o B0 B
TEIHGES O, SEHTANE T132 JR2E 4 AT S 2
TV R A AR T 8 3 B T 2 1) — PR BB A AR
Bl ¥ M AR R S AR A B A B, AR BIF S 25
Tk 4 TR 2 T B Ay A W 2R B R R A B A A
PEATSERE, R IHAE B A R A e L AL
FHEAT T, DMEAIZ A T R 4 4
FIFFT R RS LA

1 MRS

1.1 i Erk. 4. BRE

BT T132 S D) AR Fel AR Rl 4= v
S3 B 571 ARG P i 228 S A R AR SR T 1S
Vi, fnsaifein H NAVSR A &L A7 T
4 °C vk Th £ FH o B RR T132 IOTEAL G 7R3 NA,
WG F2 3K NBORN IR NA) .

F= Bk ) R #% 0 dNTP Mixture . 514
Primer 1 (F27)#1 Primer 2 (R1492), Fifg T A4
TR ARG ABRA R XTI ZR K E
LS-B35L &I, yTRABITEET %) TLG-16G
BLDHL, RIEEE AT ACES ) Il 2 e 1
PR, LU 30 B A2 A 1 A B A A
HH-BH-600 FLHAVETRIGFRAE, iRk By a i
—J7; 6 RS OLYMPUS Bx51, BLbK [y
A BB RS A PR A,
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B Yo I KR B A R R
[Xanthomonas oryzae pv. oryzae (Uyeda & Ishi-
yama) Swings] . A 47 15t % J4 B [Xanthomonas
campestris pv. citri (Hasse) Dye]. i Hihai
[Ralstinia solanacearum (Smith) Yabuuchi et al.].
K 1 3 %5 )8 %% T (Pectobacterium carotovora pv.
carotovora Dye) . HH 4% /< I 9% B [Colletotrichum
gloeosporioides (Penz.) Sacc.]. 7K F& &K 5 @i
F oK K BE K W
[Exserohilum turcicum (Pass.) Leonard & Suggs].
£ >K /)N BE %% # [Cochliobolus heterostrophus
(Dreschl.) Dreschl.] . = #ij F 28 %% B (Sclerotium
rolfsii Sacc.) . # #l Ji JH %% 7 [Colletotrichum
gloeosporioides (Penz.) Sacc.JiE ¥k A, A RIEIN
P& [Colletotrichum musae (Berk. & Curt) Arx] .4 JK
J% 7% (Phytophthora drechsleri Tucker) . 7% HR £ 4% 1t
SEBTSA TE [Alternaria alternata (Fr.) Keissler], & £&
KK BE% 1% [Curvularia lunata (Wakker) Boedi-
jin]. A M-SR KEE 1 (Alternaria musae Bour. et
Bat) . #% Bk #% Ji %% 1 [Colletotrichum gloeo-
sporioides (Penz.) Sacc.Jii#k B. DA AR Y90 i B
BI T PR B2 B i A 5 R A . St
FRAE PDA 15373k I 28 °C JiEfbts 7 5 k.
1.2 H#¥k T132 RN EE A5
121 EH T132 WHBREENFERIERARE
HEE: SRAPPAOS IR, 7R85 L g e
F% 7 d PRGBS TR U (B 5 mm), BHZE
PE2) 3 cm &b, HIHEERPIRILEOE SR 48 h B9FEPLE
Pk T132, TE-V-HOMFRMMI 24 —252 3 cm Y 4H
2k, AR AT, BT 28 °C153%, LMY
AR IR SO IR, B 3 Kk, R iRK
it ML 0] AT A R T R TR VR A K LA, T
IRV A 2

LA AR 2 (%) =
RS SRR v 1 R 1 — BT RV E KB 00

X R B 1 R KR

(Rhizoctonia solani Kuhn) .
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N T IRERR T132 XHaYm w2 HA T
TR TE, HIPPAR IRE L PR X 10 Fil
FE 5 52 L TR PR R PR % 4 R s 4
T BOIRE R T T I0RE o AR S R A
R T

I A

YA (% ) S ERILER

AN FRILERS 90 mm,
1.2.2 B T132 HIEE M K itk T132 78
NB R = E 1 76 1h(28 °C K557 2 d), £89
TR 20 T 55 320 (e o 2% 20° CFU/mL) L 1:60
() L0 A B8 4 2F TR R 1 R IR B R
(NB)H1, BT 30 °C #£/KR(190 r/min)i55% 3 d., B
R T MHAT A (KEERIR) . B (RIFIRIRE
1x10° Pa EiRKE 20 min). C (¥ & Bels A
2795%g T~ #9.0> 10 min 752 LW, £80.22 pm 4
PR e AR UE) 3 FRALEE, B 15 pb (AP 2
TR RIELCH (B4 6 mm) BB LITEHK A as
X I, SR X IRE RS R R I i 5 PR, FER TR
HHAR IR T
1.2.3 B T132 MG RERE 2% KFm:
R FHXTIRERE S5, 7RG 1 fUBE T REE LB A
BRAFLIE TR 32 T ) TRV 114 DO ] 30 % T 22 5 %) BR
KNG IEH WL S ZER
1.3 EFk T132 HIEE RIS BT

W PARE T132 78 NA RHAHE AL LStz
Kr9% 8 1K, RERR 15 d %4 11K, 30 °C $55% 24 h,
4 °C VKFEIRAT, FHAFARNF ORI B 1 P 0
EPES
1.4 E#E T132 X KRG x BRI RUR I
141 FltnHEd: PO EAMAG RS, Sefe RS
AR — i (3 mmx3 mm), 74 1AL 12 A
20 uL (94 By BRI (2x10° CFU/mML), LAJCH

100

W8 o FERP R RSB R, T 25°C, T

24 h JE e DR TERR 20 b B 10 4N/mL BEJER
(£ 1000 S (R = ST 8 F2D S ok el e SR SITA
(FAXHEEEZ) 95%), T 28°C IV 24 h )5, 52 K
THIRWEE, B RUEE—IR, Tl ARG o IE 1)
TS ETREL, IR R TAb 3 15 4R 5L,
FwHE 3K,

AR SR S8 o TR B A

0 % Jo;

1 9% B AR TR 5 %L

3 94 JRBE G R SR 6%-10%;

5 9% B RS AR 11%-25%;

7 9 JRBE SRS 26%-50%);

9 g JeBE RSN 51%L |

g o) = R AL

5 S
LR
D CE G RAAZHARFAD
SR < e AR
Bk (%)=
RO SR 2 — A B I PR
X} R R FR 2

142 FHRELENHBRIBARLHAIBAE
o5 MG R S B 7E 3 AP OR [E] W AR
(2x10° CFU/ML 5P & BER . 200 mg/L I fe
iz . JETE KA BRI 2 min, SE4 TS R
CAGIREERHA T H R, B 15 MRS T —
ANYHE D o ARSI EE S % 1R (20 °C-30 °C),
IR B, B R S SR S 1 K s e e 1 4
B AP 15 AMRSE, B 3 W WRIE bR
St 1.4.1,
1.5 Btk TIR2 HEE

R4 165 rDNA [RIVEM: . BATE SRHE LA
A AR T BB T132 HEA T4 .

MRS B RE T132 B3 NB 5t
Hi, BT 4°C.7°C,10°C,13°C.16°C.19°C,
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x100
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22°C.25°C.28°C.31°C.34°C,37°C.40°C,
43 °C. 46 °C. 49 °C fHIRAEHH:7% 3 d, Il OD
P ApabFp 3 AT,

pH {EIRX % NB B 5K, # pH EHMZ
3.0, 40, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0.
12.0, BFEHLFE R T132 2 AA[E pH B9 NB 15
FEW, $EIK(30 °C, 170 r/min)iE 3% 3 d, il OD
EE7 ApabEE 3 AEE . WA BHIES .
TR 1) AT 5 R AE S A A fb R 43 A 4
WA 2R AT

1T 16S rDNA [RIVE: 4 HT 2R FH 4 2 SR
Kk DNA, H1@ 519 Primer 1 (F27): (5'-AGA
GTTTGATCATGGCTCAG-3)/l Primer 2 (R1492)
(5-TACGGTTACCTTGTTACGACTT-3") i 47
PCR #"3# .PCR JZ W A& & (75 pL)A: dNTP mixture
37.5 uL, F27. R1492 4% 2.5 uL, Template DNA
2.5 uL, ddH,0 30 pL. PCR JZJii %44 M: 94 °C
3min; 94 °C 555,50 °C 50’5, 72 °C 70's, 3t 30 4>
G, 72 °C 10 min, [V EEHE, BU5 pb Wil
55 1 pL 6xLoading buffer %7 IR ~J H 1%3ifghi
BER KRN P e g aifb)s, % B
TAY TR AR S B BRA AT PCR P4
EEW Y, Wy 45 http://blast.nchi.nlm,
nih.gov/Blast.cgi /7T _Ffi BLAST F25 17 [RVR
PEH#R, FE A MEGA version 4.0M 7 245
REW
1.6 EHk T132 IR & MHEM

FRAE PR AR 2 S S5 RN TR bR T132 (%4
PEHEF TP o I 28000 v 2 R L AT B0 A1
[B. cepacia epidemic strain marker (BCESM)]F/4:F

514 BCESM1: 5'-CCACGGACGTGACTAA
CA-3"; BCESM2: 5-CGTCCATCCGAACACGA
T-3" DSIRGIBR ik T132 275 M P AE 1 A\ K EOR

PCR JZ ik 2 20 pL, f34" 10 pL dNTP

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

mixture, BCESM1,BCESM2 4% 0.6 uL, itz DNA
1.0 pL, ddH,0 7.8 uL, PCR ¥ 347 PTC-200 $" 4
X 1347, 94 °C 3 min; 94 °C 1 min, 63 °C 50 s,
72°C90s, 3t 30 MFFF; 72 °C 10 min, ¥ 44
HEAT 1%BNR MR EE I LKA . LA PEAR B il
A= Wy B AR A I — R B IE A S A % B0 N T 1Y
B. cepacia B ARIE N FHEXT AR, JCH #E 4K M A
(EF ORI

2 HZRAH5SM

2.1 EHk T132 BYINEE M

211 HFk T132 MHERERNEREARE
IEE: R T132 XHAHHE SO o HAa &
PTG PE o W 25 SR B, A2 R RO R ARG R A5 T
AR IR AT I 80.9% (& 1),

1 HBAEKK T132 X HH4% % AR & 89 H0HI1E
Fig. 1 Inhibition of growth of C. gloeosporioides by
biocontrol strain T132

A XTHE; Br T RE T132.

Note: A: Control; B: Strain T132.

TEMAE /Y 10 FiRE Py e L, iR
10 o Jt L TR Y AR A S0 3l 69.6%-86.8%
(% 1), 7ML ILFAE Y% R A R, PR
T132 FOxk[A) & T o R M AT TR 1 7K A 1 Al g
F#(Xanthomonas oryzae pv. oryzae) Ik & HZ 0
& (Xanthomonas campestris pv. citri)f 5 Pi/EH,
XF oAk 2 Pl SR A A A BURR (R 2)
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x1 FEhENHREREROIIEL

Table 1 Inhabition spectrum of pathogenic fungi by
the antagonistic strains
i JEL L TR GRS
Pathogenic fungi Inhibition rate (%)
R. solani 69.6fF
E. turcicum 78.0dD
C. heterostrophus 82.3bB
C. gloeosporioides strain A* 66.29G
S. rolfsii 81.1bcBC
C. musae 86.0aA
C. gloeosporioides strain B** 73.7eE
C. lunata 74.4eE
P. drechsleri 79.2dCD
A. musae 86.8aA
A. alternata 79.7cdCD

T RS 3 MEENFISME. AP RE RS
INEFRE IR 1% 5 5% KPS BErE. T,
Note: The data are the averages of 3 replicates. The lowercases
and capital letters in the same column represent the significance
levels of difference at 5% and 1%, respectively. Similarly
hereinafter.

*2 FhENHRERERINEIL

Table 2 Inhabition spectrum of pathogenic bacteria

by the antagonistic strains

AN L ERE
Pathogenic bacteria Dlamit;:eo{r:]w;bltlon
X. oryzae pv. oryzae 15.4bB
X. campestris pv. citri 40.6aA
R. solanacearum 0cC
P. carotovora pv. carotovora 0cC

2.1.2 EHR T132 HNEEME: DI SRAL R R 1E
IREE, M 3 FIASIR & TR (R TR B 28 e il K
PR R R . R I 50 e TR A DR A A 2]
() V) B AR W T SR A SRR T bk T132
R L 121 °C b 20 min J5ARM
FEPUIG TR, TOTR IR I A A P
BIAEF W JC R T B A SO R, e iR AT DA
PR T132 IR () 3 PRI T P A B 2R 34 o
2.1.3 B T132 MHBRER R LE KT Mm:
BERRI, SAEREME T182 %hiRs F M E 5~
JHEFEE LGN E LIS B IEFHZEET W
FBAL: WL %, WOy kA, TR 22
Tt R rh AR 20 B X DR SO BE, AR P 5
Yrie i, JRAETTEESE, AT R, B R RAE
A HLEE IR 2A), UERHRERE T132 7E15 9%
I R T AT i i 5 1 s v 43 DA A0 ) A AR I A
MIBCEYI R, SR EZIES R .
2.2 Bk T132 I ELE R SEEIR E
XTRERE T132 BTGP A A e M e 45 SR &
W, LA TR 8 Ik, MIEFTIh 76.9%, %
BB R RA —EE 5. 5 5 WBMH)E,
IR TR 7 A ARG G TRGE (A 3),
WA RMAER G IR bE T132 LB sk
EOEIE 38

2 HIGRKER E R ELFXTIFES O E 2 LR (R#7=20 pm)
Fig. 2 Morphological comparison between normal and abnormal hyphae of C. gloeosporioides (scale bars=20 pm)
A SIEHUANGE T132 XFIRE LSRR T8 A IR TR 22, B X TR AR A7 1 T 22
Note: A: Abnormal hpyhae of the pathogen co-incubated with the antagonist T132; B: Normal hyphae of the control pathogen.
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) @)
100 ro o« < & -
Kel
S s lo o 28 % 208
Mg 60
=% W
T3
£ 20
=
= 0

fARIREL

Transfer times

B3 H#k T132 MEFE AR EM
Fig. 3 Stability of strain T132 in antimicrobial activity

2.3 BEFk T132 XK F 1% & AR BB
231 HGHEFEIRER: MAE RS B S
TRATHC 20 d, XoF BRI SR ARG SR S B IR K0

%% 93.3%, AR FRk T132 B ¥k (10° CFU/mML)
AR FRY K955 %A 23.3%, 5% FERAH HL7E 5%7KF I
ZSFWRE W 20 d J5, XTRRIX B TE fe Buk
$ 44.1, RSN E, LB T132 Zb#HIX
R TE R 5.2, IWBIRORE, Witk T132 1
B 5% (88.2%) 1= T WK 6 iz (85.7%), {H & # 22 5+
A Gk 3).

2.3.2 BERBURMBEN: ML, E
HEIC 60 d J5, FEPURIMR T132 FIBKEE AL HEfY
J RRHRAE 35.0% 7047, 55X RS 34(73.3%)
FHEL, fRE i 225 . MBHEORE, Wtk T132
Ak FHUGT 2R Ji5 A AR < AEL 98 1) B 34 (54.9%) e T DK i
i b R B B34 (49.1%) (3 4) o

3 BHEMTE T132 X H#HBRER BB

Table 3 Efficacy of strain T132 in controlling the citrus anthracnose in the case of wounding inoculation

b3 SRR AR ER 38 Bi%k
Treatment Fruit rot incidence (%) Disease index Control efficacy (%)
T132 23.3bB 5.2 bB 88.2 aA
IR e£R% Prochloraz 16.7 bB 6.3bB 85.7 aA
CK 93.3aA 44.1 aA —

x4 BABLETER T132 Mg RERAIFG M

Table 4 Efficacy of strain T132 in controlling citrus anthracnose under natural infection

fb3 yEARES VACECE S Bk
Treatment Fruit rot incidence (%) Disease index Control efficacy (%)
T132 33.3cC 28.9 bB 54.9 aA
ket A% Prochloraz 36.7 bB 32.6 bB 49.1 aA
CK 73.3aA 64.1 aA

24 HHRTIR2 WEE

FEPUR T132 WA EAFR, 4 1.6 pm—1.9 um,
F& 0.7 um—0.8 um, MRAEMIE, Jo2EH, 22K
Yefa e, A K IR 16 °C—46 °C, fidi A= KR
34 °C, 4 pH 3-12, Hzifi pH 9.0, 7E NA i
28°CHigf2d, WiEHGM, HAE3ImMmAL,
B, FREOGH, P, %S, JoRM, A
EPEER R, ToRWR (& 4). AR TR BRI
M. D-FFLBE. LAg0E . HEERE . L-BaThifroms .
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AWERE, ASTTH R AR E R 22 250 . TR TE R
TG EeE . FLBEGR 5). IR BRI R LR |
L-OtEmR . L-HEm . JRE . mRE . Sk, A
A AR DL-RARR . LR . fisia
(3 6). AN PR ZTER KR . MR
R, AR, iR 80, FrEFmRERAUAIA
I EA R . BROK AR | b | S
PRAE AL RN B PE A 2 s | eik . EARG . X DA PR
A TE 2%-10% A AL Hh A= 1K (55 6).
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1 um

E 4 FEIME T132 BIRSHHE
Fig. 4 Morphological characteristics of antagonistic strain T132
WA BT B BRNAR=1 um).
Note: A: Single colonies; B: A bacterial cell (scale bar=1 pum)

x5 FEIEE T132 Xk, RiRERIFIA

Table 5 Utilization of different compounds by antagonistic strain T132

I Carbon FI i Utilization &I Nitrogen FI i Utilization
#iZj K Glucose + L-#i420#% L-lysine &
Z 2% Maltose = L-Y6& % L-cystine +
A ETERY Soluble amylum - DL- K4 DL-aspartic acid -
D-2} ¥4 D-galactose + L-Z1 %2 L-histidine +
LIZ5HE Inulin + L-3-)6%R L-cysteine -
‘H#& % Mannose + lfR %% Ammonium nitrate -
L-BaT47{f1#% L-arabinose + JRZ Urea
AR Xylitol + FifR%% Ammonium sulphate
TR Trehalose - ks Ammonium chloride +
FLH Lactose -

e+ PR - B
Note: +: Positive; —: Negative.

F 6 FEITEkK T132 B4 BE LR

Table 6 Physiological and biochemical reactions of antagonistic strain T132

XI5 H Item tested SR Reaction XI5 H Item tested JZ )% Reaction
TEM 7K Starch hydrolysis + S AL Oxidase -
FH LTI MR, + i Contact enzyme +
A IR E: H,S test + 48 Aerobic property +
A5| 56 Indole product - Growth in 2.0% NaCl +
nf:7 80 Tween 80 + Growth in 3.5% NaCl +
FAEIRER A Sodium hydrolysis + Growth in 5.0% NaCl +
H A AL & % D-glucose = Growth in 7.0% NaCl +
AR AL Gelatin liquefaction + Growth in 10.0% NaCl +
T+ PO - B

Note: +: Positive; —: Negative.
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LI F27 1 R1492 J451%9), XMk T132 Ay%k
K217 PCR 974, 135129 1.4 kb [1) 16S rDNA
A B, S #ifk 16S rDNA J¥51] 1 402 M
X, O7F GenBank %5 (5 k% GU573900) . >k H
http://blast.ncbi.nlm.nih.gov/Blast.cgi ™ 71 | ¥
BLAST FEJF#EAT LLA 50, KR T132 5%
PR B R A v B R B IC B AR (B RS R
EU024180. FJ436055 <5) M KRN 99%.
FH#k4: MEGA version 4.0 ¥tk T132 5% H
GenBank (1) 14 #RAH A — A 5L T 16S IDNA T
SRS EBW . ZRELE B W IR, Wtk T132
5 11 BRMA7EE/RIECHE 8 Burkholderia sp.7&
100% Bootstrap 7KV [ HZR—H#E(E 5), -5
A A /RIER T (B %5 EU024180) £ 4% &
BT, FRWZAEB R T132 Sillmg (A v e /R 4l

I EA fe s s A AL -

MUL IR SRR MR B A AL R N, 256
16S rDNA @5 Hr &R, Rk T132 455E Jy i
R 1A 78 22 /R 7 [C T (Burkholderia vietnamiensis) .
2.5 HHREIR 2 M

MG Y 5 R, T132 TbE S T AUA 5
FE/RFEFC R (Bec) . A2 Bee J2 AMARIHL AR R

PR, BEDI AR MOMLAE | O g | A7 I iR
5, BRI AR R S B AR O

IRTECH 28 A B 2 BUE™, Hp 748 BCESM
7 Bee Xf AR A B o A R 5 01
KM PCR JriEfe ey 3 BCESM 1R,
S5 T132 T bk o A DU 3132 20 X+ (# 6)
DI, HERTAS IO B T132 S % A AR 22 4
A= Bl R

Burkholderia cepacia (AB334766)

75| Burkholderia vietnamiensis (FJ436055)

54

100

99

98

100

0.05

Burkholderia arboris (AB458219)
Burkholderia cepacia (AY677087)
Burkholderia pyrrocinia (AY321587)
Burkholderia pseudomallei (EU024169)
T132 (GU573900)
65 Burkholderia vietnamiensis (EU024180)
Burkholderia gladioli (GQ337699)
Burkholderia gladioli (EU024168)
Burkholderia caledonica (GQ181032)
Burkholderia phytofirmans GQ181027
Ralstonia solanacearum (AY464962)

Sphingobacterium multivorum (AB020205)

Flavobacterium mizutaii (AJ438175)

5 ET 16S rDNA FHIRIRMER T132 B FE R A E W
Fig. 5 Phylogenetic tree based on 16S rDNA sequence homology of strain T132
T 55N AISCANTE ) GenBank WS SRS 70 307 B HYEUTSR7R Bootstrap SO, RARFR B IMZ HIRALA /Y 0.05

Fref.

Note: The numbers in parentheses represent the sequence accession numbers in GenBank. The numbers in each branch points denote
the percentages supported by bootstrap. The scale bar represents 0.05 substitutions per nucleotide position.

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



TEVEEF: A B4R T132 A8 % 5 M X R o R AR 0 S B 3 o 3k SR 1269

bp M 1 2 3

2000 —

1 000 —
750 —

500 —

200~
100~

6 Bcc & BCESM EEH/Y PCR § & HEL
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Note: 1, 2 and 3: Positive control, T132 and aseptic water; M:
DNA marker 2000.
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