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—FesR 1R A 4% 4 2 % 1 (Cylindr ocl adium scopariumy
HY LAMP {x RAViE 7 K M H
ki ORXE ARE

(Mgl R wRbe I AEZ: 625014)

& . [86] Zatent BAERREA B FAFFRY LR LAMP A2r#FE A, [Fk] v
Het B A% R # Cylindrocladium scoparium 4 #F 52 24F %, #I/ Primer Explorer V4.0 344, 4t
*f C. scoparium #9 Beta-tubulin gene #4F74&F R3Xikit T —%& LAMP H3MH351Hhu (M54
FIP/BIP, %}5|4% F3/B3, #&3|4 LooPF/LooPB), #ALFF#E 2 T #At BAs 5 R H 49 LAMP Hif 4
MR Z . [4RTLAMP R AR % (50 uL): Bst DNA polymerase (8 U) 1 puL; # 3% #5%%& (5 mol/L)
3.0 uL; dNTPs (2.5 mmol/L) 3.5 uL; 10xThermopol II 2.5 uL; MgCl, (100 mmol/L) 2 uL; FIP/BIP
(40 pumol/L)& 1 pL; F3/B3 (10 pmol/L)%& 0.5 uL; LooPF/LooPB (10 umol/L)%& 1 uL; DNA A4
2 uL; A ddH,O AMRARARE 50 uL. REAZF H: 65 °C /Kis4% ¥ K 45 min, 90 °C X% 5 min
G RB L. HFHAENERET, K6 12 MERER LAMP Z 47T AR A RERILES, o7
BB At SRAn K4 SYBR Green I AR LKA 4% 4 7 R 44 X F A X 4. DNA R E#
MR R T, EIH9 LAMP AR ZAN R B TRE] 40 ng/L, TAMFAH RN EZR, Fohw
) B 2 AR 45 R R, A R AR AR L A 3 7T R T M) A X R ) A BN A
84t BAE R R E C. scoparium, HASRIBOREAR. [48] iZ LAMP A0 2 —R 449545 4 279
E A= AR oI o N

XA A, BARRE, FRAFFRY IR L(LAMP), Higsem, F-41945 0

Development of a loop-mediated isothermal amplification assay
for detection of Cylindrocladium scoparium on Eucalyptus
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Abstract: [Objective] To establish a rapid detection technology LAMP for Eucalyptus dieback.
[Methods] The pathogen against on Eucalyptus was studied. Based on the species-specific conserved
region of beta-tubulin gene on Cylindrocladium scoparium, a set of primers (inner primer: FIP/BIP,
outer primer: F3/B3, Loop primers: LooPF/LooPB) were designed, a LAMP assay for rapid detection
of C. scoparium was developed, evaluated and optimized. [Results] The LAMP reaction system
(50 pL) consisted of Bst DNA polymerase (8 U) 1 pL, Betaine solution (5 mol/L) 3.0 uL, dNTPs
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(2.5 mmol/L) 3.5 pL, 10xThermopol II 2.5 pL, MgCl, (100 mmol/L) 2 pL, FIP/BIP (40 umol/L)

1 puL, F3/B3 (10 pmol/L) 0.5 pL, LooPF/LooPB (10 umol/L) 1 pL, DNA template 2 pL, with ddH,O
up to the volume of 50 pL. Response procedures acted as the mixture was in 65 °C water bath pot for
about 45 min first, and then inactivated 5 min under the 90 °C to end of reaction. Specificity assays
showed that the amplification results of 12 test isolates can be distinguished though visual inspection,
ultraviolet light, added fluorescent dye SYBR Green I, and electrophoresis test strip, and the 4
pathogens were positive, and that of the other 8 pathogens were negative. The detection limit of LAMP
was 40 pg pure genomic DNA per 50 pL reaction, which fits entirely in the field test. The wild field
effectiveness showed that the different physiological small kinds different regions of C. scoparium can
be detected with the method of LAMP, meanwhile the ultraviolet light and electrophoresis test strip
were significantly. [Conclusion] Summing up the above, the LAMP rapid detection can be applied in
filed effectively.
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detection, Early diagnosis

¥ (Eucalyptus spp. ) AIFRICINAIRT, k4 iR
Bl(Myrtaceae)Fe# & (Eucal yptusyf 4 i s FR , - [R]Hs
SE TR 0 M R R A A, A A
BEFERR A ARl F A = K A il ok 21 e HLAT
AR . SAeh . SRR, et
WEZFEALSEIL R, TETRE Z2 08 T L) pi 1 X A AR
B 5 R FNERE:, LI, =B, A, TP,
K IR . SR AR X P Mt oE TR
. REE . RVTH RS X A SR R LA K
fifte A R n) R b G AR, By
TR AT e AREED . Bt R
A OCHERE R L R B 8 2, Horh A
IEE [ J(Deuteromycotina) , 2248 (Hyphomycetes) .
#24t1 H (Hyphomycetales) . ZZ4fF}(Hyphomycetaceae) ,
T AR AR B Cylindrocladium quinqueseptatum
1 C. scoparium B 5 | AR FE ARG A e A
RO R ARG 2k R B AR R AR A L
U, 2 EEAE R R PR R R X, R
T RARARIT s, B S A ARTE AR . BUORE
¥ HE WS BB AR R . TUAG
TR 26 A A S SR IR U Mk s H AT 4k
SE SO —Fi A E , Ho e oz, ™
HRIERCHNE., EE . thE. B, HA B
FEIRVEW. . ZR[E . BREgSE LA MR R 2 4R
RS ST 20 T T E A S A B SR
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JEARMERT 1996 4E 1 A 5 HAEE S AR NG
YIRS RERT 42 .

TS Y2 2 By 110 A T R R T
B Y24l , AN R B R A g 3
WEERIFTEA | R E RS, Xy vk 2R
HAELLONE RN E , 17— A ST 1
RIS WABIATY, i, s bk | HER Rk
R AR FE AR I T ARG I 7 X R AR A At 1 R
W2 W FA B BG 53 %8 . LAMP (Loop-mediated
isothermal amplification) X FR“FF A T S 1§44 [
N, S8 H AR 2434 Notomi 25 & HH A — Rl Y | Pk |
T B A R 38 Uy vk, L B ) — Pl 4
DNA REMHEME IR (—AE 60-65 °C Z[H])fZ
J¥ 30-80 min, EPATSCEURZERAG PG S,
HHL PCR FUMAH G, LAMP BA#RAERIE, M
fiX. Sy REBUEESEIS, DT A fa Al
TR Y LAMP [z b 1A 3 XA £ At 1412 W et
SCFE K ARSI LA [ VU AR Al 1993 Dt 1 (C.
scoparium) A A, B AR — R R A R R
WA R Y LAMP O AR 2R, S5 H: H ] B 4
PEATE SR N F L A e F A o 1) P 2 W g
SRR T ko N e

1 ME5TT8%
1.1 #H
LAMP JZJi/i®3f: 8 U Bst DNA polymerase,
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NEB, #[E; 5 mol/L fIISEHK, Sigma, 3

2.5 mmol/L %) dNTPs., Bilgsk. milfRe: . SALH .

Tris B . AU =050, RARAALRHCABRA A,
Jt5; SYBR Green I, Sigma, 3£[E; 100 mmol/L
MgCl,. 10xThermopol II . 200 mmol/L Tris-HCI,

100 mmol/L. (NH4);SO4. 100 mmol/L MgCl,. 1%
Triton X-100 (pH 8.8), NEB, [,

1.2 7%

121 HIAEHRAEEREZENESR: SR
6 FH A8 A3 TR PR 32 S AN (] o 1l DX Ak b 43
AR F e S R AR I T, DA R SR I R A Y
g wbk. LAk A AR, 27 £ Sk, BEEir
W 1 KEvkEATE PDAPIEAR, 28 °C K
5d, HRFTILARICER R 5 mm B U0 551
EHEA 200 mL DA E AR A PDB! ) 4
JEHrh, BT 28 °C 2 KIR G (73 140 r/min)ki 5%
8 do KWLM IEWZIRG, WEREZ, KK
IR 3 U, R TR, A KT EP B T
20 °C & H.

1.2.2  #EXE PR DNA 2 B {107 22 DNA R4
P22 3L 2 DNA R4 ICE 2 S IO P 3L R 24

DNA #2157 £ (Plant Genomic DNA Extraction Kit)

AUERVE IR, BAR 2 Bk = S . B
30 mg WA T AU 22 otk IR EE R
WP, BEZE AR FIREEEE 2 mL
BT, 1 mL WA Lysis Buffer R 53457,
BT 65 °C K # A 1 h 22475 F 12 000 r/min
4 °C B> 10 min, BCEVEW, IASERERZR S
AR EE=25:24:1 (RFH)IREH LGN, F
12 000 t/min., 4 °C FKE.C> 10 min, B EIHR; &
SEEAE FIRAPIR 2 K BJE A 2 AR B 3V TG
JKZ R 1/10 1652 3 mol/L FIBSERENA W, —20 °C
UUHE 1 hJ5F 12 000 r/min, 4 °C FEXE.C> 10 min,
P 75%BIR v 3 R, R TE A
25 uL ddH,O ¥ EUIHE ; A 100 uL TE (10 mmol/L
Tris, 1 mmol/L EDTA)/i & DNA ; I HX 5 uL 1) DNA
F 1% B3 IR HHEE IS L VKRN DNA 4, H4y DNA
FEMET—20°C % .

FanZHZ DNA EREC: 7EAEANE & 1535
e DR SRk 33 el IX. P R 2 )t B R 2 9 1) P 2
ZURAIVI 2 emx2 em K/NIRERRE, 75%IP9A5 1 5
Je FHZE K e 3 WK, B, FREL 100 mg ELAbHE
b A i R P B TR VR AU S B R
1T DNA MHRHC, JEEHRBCEERR] .

*1 ENESAREEEESREK

Table 1 Tested strains and its sources

omE we xFE kw EE
Strain No. Strain name Host Locality Number of isolates

C. scoparium Eucalyptus B} 1F (Panzhihua) 1
2 C. scoparium Eucalyptus ] 7t(Guangyuan) 1
3 C. scoparium Eucalyptus M2 (Ya’an) 1
4 C. scoparium Eucalyptus SR 1l1(Leshan) 1
5 C.ilicicola Castanea mollissima SIS (R AT 1
6 C. canadense Unknown SLBG PR AT 1
7 Colletotrichum gloeosporioides Eucalyptus B} ¥ (Panzhihua) 1
8 Fusarium sp. Eucalyptus M2 (Ya’an) 1
9 lerotinia sclerotiorum Eucalyptus SR 111 (Leshan) 1
10 Alternaria sp. Eucalyptus M2 (Ya’an) 1
11 Biscogniauxia sp. Eucalyptus LR 1E (Panzhihua) 1
12 Trichaptum sp. Eucalyptus LR 1E (Panzhihua) 1
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123 HEMIIPYHEUTSER: AH
Cylindrocladium J& E. % Beta-tubulin gene [Xif 51
P41 BTT1-S (5-AACATGCGTGAGATTGTAA
GT-3")fl BT-CYLTUBIR-A (5-AGTTGTCGGGAC
GGAAGAG-3")%} C. scoparium K iT4i Sk 14 i
TH L PCR ¥4, PCR W AZR (50 uL): 10xPCR
buffer (100 mmol/L Tris-HCI1, pH 8.3, 500 mmol/L
KCI) 5.0 uL, 25 mmol/L iy MgCl, 3 pL, 10 mmol/L
dNTPs 1.5 uL, 10 umol/L #J5|4) BT-T1-S/BT-
CYLTUBIR-A 4% 1.5 pL, Taq B#(5 U/uL) 0.3 pL, £
M2 DNA 4.0 uL, HIKEE ddH,0 #ME AT 50 uL,
& AAN ddH,0 A28 DNA it 2H AP IR,
NG T Mastercycler Personal PCR ¥ (Eppendorf)
A TYRE SN AR s 94 °C 4 min; 94 °C 45 s,
54°C30s, 72°C40s, 35 MEH; 72 °C 8 min,
RVESHSE, BUS uL FEah T LS%B R HisE R o
7k 28 min (120 V), 4 EB Jefa)5, 7EBERUE RS
WA

PCR 7=k g A T AR TR w4 1l
Fo WM PR, 4546 GenBank H & 4l
Cylindrocladium J& B #£ /¥ Beta-tubulin gene X

JE51, 4eFIF MEGA 5.0 %44t Cylindrocladium
J& EL# Beta-tubulin gene #F1725 b4, FREESr
BRI ARG LT W . XA R LAMP 7EZ6 4K
4 4.0 (https://primerexplorer.jp/e/)H: B f3li& & FI RS
XA T A B LAMP BR3Pk 5 [ W4 i1,
WL BLAST HOXIGUES | pe st 5149
JPANLHUNER 2 Bk .

124 LAMP RMAFRMESI R : HBOHrn
LAMP $¢50k5 1WA, 43 A AR st 1 7
HHT LAMP [, [ LUIMASS & ddH,0 YRR
HOVE R X RE, Xt LAMP 52 JWiAA 22 RSN S
A TOLAG, St SO )T 90 °C K 5 min
SERN . RV FEIA 2%BA IR EEE I LK (120 V)
45 min, FAROUEE, DIRTKRIIR AT T BV 5%
Ve FAER AR o

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

#*2 LAMP 3|4F514H

Table 2 The set of LAMP primers

k7 E2y i) 5191575
Primers Sequences (5'—3")

F3 CTCGACAGCAATGGTGTCT

B3 GCTCAAGATCGACGAGGAC

FIP TGCGCGCTCTTTCGCTACATACACAACGG
TACCTCCGACC

BIP CGCTCACCCTGCGAGAAACAGCGCGAGG
AACATACTTGTT

LooPF GGAGCGCATGAACGTCTAC

LooPB GATAGTGTGAGTGTTTATTC

1.2.5 LAMP R ZERETHIET: (1) WIRWES . Fikr
AR T RIRUERRI ], A K A R e e 3
o7 DU 52 IO VRCHE AR S A a3 o (1 g BRI A B, 75
WRAE), TR BN JCUTE = Az o (2) SHMTRESS
WSS, SEHMT RS SONIR, #5 HE SO AT LU 3|
PR A, SO R R AEY ROV JE A i A
BEIRPIIT, TN RRLL RS R AN 2o A R BRI ik
LEOMRGT ROZBA R (3) BInp LYk}
SYBR Green I, 7E4 349 A SYBR Green 1 %
FEY R SR B AR Ak, S B A AR AR £
BAYE, BB RAREAAS . (4) HIKK A
LAMP w458, 3445951 5.0 uL PCR 774
AT 0.5 mg/L EB BY 2%3 i MEEne ik,
oM 8.5 Viem., B[E]4 40 min, 7EEEIRR RS I
R RE . SR AR AR PR IR B A R
KGR, DAMESSREEALE T LAMP &3 500 o

1.2.6 DNA REEEAIM - 535115 BEALA £ AT I 0
C. scoparium 3£ [K 20 DNA | 400 mg/L. 40 mg/L .
4 mg/L. 400 pg/L. 40 pg/L. 4 pg/L MR, H
F LAMP ZRELERN . LAMP J2 04 2 FSO0 Ry
[ 1.2.3 firik,

1.2.7 EFSMERIERIRAGI : s 5Ixf Rl BEEHE
s, oG, B, YR 6 ANHUIX AR BT E X
PR BEARACAR FEAR R TRAE, B4 2L DNA
PR DNA J5, BRI L T LAMP 9
1, [RELAIN ddH,0 408 DNA itk 2H AR A
B X BE L SR FH 8 AINET HE S AR R A D010 DB sz i
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4R,
2 ZBRERH

2.1 Cylindrocladium BEBE RS 4 B R RIHE

IR #44 MEGA 5.0 %f Cylindrocladium J& £
EE1TLL Beta-tubulin gene NS MM RS A AW
Fgg, Z5RE 1 i, KB Cylindrocladium
scoparium 7£ Beta-tubulin |5 Hifth i 22 550 &
[ = L S L 15T =~ =/ N VS (s A 7. 34
Cylindrocladium scoparium 7t Beta-tubulin JE[A |
SRR R ) B T LAMP RS tES [ W4 )ik
A RIS ME
2.2 Beta-tubulin gene XEMA 5[4 PCR ¥ &
5

FFH Cylindrocladium J& E 14§ Beta-tubulin gene
XiEH5% BT-T1-S (5'-AACATGCGTGAGATTG
TAAGT-3") fll BT-CYLTUBIR-A (5-AGTTGTCGG
GACGGAAGAG-3")%f C. scoparium M iy i B
W EATH B PCR ¥ 25 R B /R . BT-T1-S/BT-
CYLTUBIR-A R MHH FEAG 5 C. scoparium

HAZ AR P38 H — 2% 500 bp 24T AT, T
2P BRI (8] 2), RUIFTA AR DNA 2155
BEARE, AT AR TR 4E PCR 4714 1% FHAK 4 MEGA
5.0 XA EERREE C. scoparium %) Beta-tubulin
gene XHIIEHLXTorHT, S5RFRBHEEAAE. oo, R
11 HE2E 4 S HIX Y C. scoparium ¥ )5 Beta-tubulin
gene XJPAIFF TR, FIVEE 100%.
23 LAMP R M{FARBIEIL

OB AR R SRS S 50 L B, B
RGN oy AT e A uAk, ks i &40
SrEERANGR 3 FR o AR SR A S B ] A
45 min, SNREHR 65 °C. Heb A 5 R P
LAMP Pk () s A8 . 65 °C 7KIsER Hh I
J¥ 45 min, 90 °C Ki% 5 min Z5 5 [ .
2.4 FERMRNERIFIE
241 BRYWE: WIRW L AW LR B R C
scoparium 9 Ji B S5 1 45 3R T DL 81 16 R
A, SEBT PSRRI SN S A B SRR ) T
ik B NS B R AR A(E] 3).

86| Cylindrocladium gracile (DQ190603.1)

85t ¢ ylindrocladium gracile (DQ190605.1)

64 Cylindrocladium gracile (AF333405.1)
56 Cylindrocladium heptaseptatum (AF333408.1)
Cylindrocladium spathulatum (AF308463.1)
Cylindrocladium spathulatum (AF308464.1)
Cylindrocladium hawksworthii (AF333407.1)
4594 Cylindrocladium insulare (AF449451.1)
94 Cylindrocladium quinqueseptatum (AF232868.1)
Cylindrocladium quinqueseptatum (AF232869.2)
o1 Cylindrocladium reteaudii (GU256589.1)
100! |73 Cylindrocladium reteaudii (GU256578.1)

45199

60

Cylindrocladium perseae (AF308466.1)
Cylindrocladium penicilloides (AF333414.1)
92 Cylindrocladium curvisporum (AF333395.1)

67 Cylindrocladium curvisporum (AF333394.1)
*Cylindrocladium scoparium

Alternaria alternata strain (KF199872.1)

—
0.2

El 1 Cylindrocladium BE#K7E Beta-tubulin IR SG 4 B#t
Figure 1 The phylogenetic tree of Cylindrocladium genus on its beta-tubulin gene
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121110 9 8 7 6 5 4 3 2 1 CKM bp

[ N S — 300

2 PCRIEM5I# BT-T1-S/BT-CYLTUBIR-A #1# %
MR

Figure2 Theresults of PCR amplification using univer sal
primers BT-T1-SBT-CYLTUBIR-A

¥ :M:DL2000 marker; 1-12:38 H5 |4 BT-T1-S/BT-CYLTUBIR-

AR 1 X R A LA M DNA B PCR 47385 CK: B

Note: M: DL2000 marker; 1-12: The strain numbers in table 1 for
PCR amplification using universal primers BT-T1-S/BT-
CYLTUBIR-A; CK: Negative control.

#3 LAMPRRE#H
Table3 Reaction system of LAMP

. i 15!
g Concentration Volume
(mmol/L) (uL)

10xThermopol I 2.5
MgCl, 100.000 2.0
dNTPs 2.500 3.5
=0 Betaine 5.000 3.0
ddH,0 32.0
Inner primers FIP/BIP 0.040 ET# 1.0
Outer primers F3/B3 0010 ETF&05
Loop primers LooPF/LooPB 0.010 £ 1.0
Bst DNA polymerase 8 U 1.0
DNA template 2.0

3 LAMP IR ELE

Figure3 Visual inspection resultsof LAMP

T 14 WIEE 5-12: 53R 1 e SE; 13: )
X AL

Note: 1-4: C. scoparium; 5-12: Numbers as the strain numbers in
table 1; 13: Negative control.

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

242 ERIMTERRETIER : SAMTHRGH N ZE R B
/(I 4): C. scoparium Jii J5UEE 5 1 45 o5 7E 5 AMT
RS AT AR S 978 B i d, Tixt BRZE RN 2
WA KB WA, SEAMRSTT i 1 i )
ZEL AR AT ] &

243 RINRAFEFR SYBR Green |: IRINDEIEGL
#} SYBR Green 1455 .7~ C. scoparium3i [ B 52 iy
SfE P LIEBNRG A, AT RS
KA, HEi Al SYBR Green 1 A BB (/& 5).
244 BN HIKEINZE SR BoR(E 6):
JE R L B P A R AT AR 25, b — 45 % S g 7
YIdA T D)5 53T , 22 DNAMAN S 54434
Y = ml g TAP 1 YIRS/ B BT
MAKZ N TAP 1 1 uL, 10xTAP I basal buffer 2 uL,
0.1% BSA 2 uL, LAMP V™4 1 uL, KIFEAKER
FLZE 20 uL, 65 °C i 2 ho KGN JG B 7P=4i% 2
AR T A TR R EIN T, 453K/ 191 bp

1 2 3 4 5 6 7 8 9 10 11 12 13

T TV g Ty T g S gy

vV y

4 LAMP ZESMTHRET TR ELS

Figure4 Theresultsof LAMP in ultraviolet light

TE: 14 WRE; 5-12: 351083R 1 s 2ili; 13: )
PEXT A,

Note: 1-4: C. scoparium; 5-12: Numbers as the strain numbers in
table 1; 13: Negative control.

10 11 12 13

1 2 3 4 5 6 7 8 9

5 RMAHKLER SYBR Green I i ETLER

Figure 5 The results of added fluorochrome SYBR
Green I

TE: 14 WRE G 5-12: 351083R 1 s 2ilE; 13: )
PHEXT A,

Note: 1-4: C. scoparium; 5-12: Numbers as the strain numbers in
table 1; 13: Negative control.
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189 bp K/ % B, HELSHEREAHYI &
i — 250 ARG I 2
25 LAMP [ DNA 8=%E

LAMP ' $#etif SEAt% I I C. scoparium R
JELEIR(E 7); IR AIBAY LAMP JOW Ak R AR
¥, #5R BoR LAMP A BRI RBUE, wlas3|
40 pg/L, SEfFA AN 2K .
26 LAMP EF4MEIERTSL

FH LAMP i & o Bkt sk 1l . 2R, i
JUOG, HrHE. YEBH 6 ANHLIX BRE R AR ES FE X P ) BE
I AR A TR, S B 1, 20 7 Ird kit
1T LAMP 434 o R F S8 ST BE SR H DRAS I 4 W Js
WA 8. 9 P, KA R BN, Joiges

121110 9 8 7 6 5 4 3 2

1 CKM  bp

El6 HIKEELHER
Figure6 Theresultsof electrophoresis
: M: DL2000 marker; 1-4: JiJR1E; 5-12: M hE 1 4

Note: M: DL2000 marker, 1-4: C. scoparium; 5-12: Numbers as
the strain numbers in table 1; CK: Negative control.

76 M bp

2000

1000
750
500

250
100

7 REUEHBKEELE

Figure7 Sensitivity detection of PCR

H: M: DL2000 marker; 1-7: FREEMKEE C. scoparium
FR4 DNA ¥ BE 43518 400 mg/L . 40 mg/L .4 mg/L . 400 pg/L .,
40 pg/L. 4 pg/L.

Note: M: DL2000 marker; 1-7: Different quantity of DNA are
400 mg/L, 40 mg/L, 4 mg/L, 400 pg/L, 40 pg/L, 4 pg/L.

E 8 ZIMTREHMELR

Figure8 Theresultsof ultraviolet light

TE: M: DL2000 marker; 1-6: J3JlSRil, ZEEE ., Hid
IO, e, BERH 6 AHLIX AR SRR ZH U s 7 (R
ZUE; 8 BIMEXS B

Note: M: DL2000 marker; 1-6: The tissue samples were from
Leshan, Panzhihua, Ya’an, Guangyuan, Xinjin, Ziyang; 7: Healthy
tissues; 8: Negative control (ddH,O).

7 6 5 4 3 2

2000
1000
750
500
250

100

E9 HXKREHER

Figure9 Theresultsof electrophoresis

7E: M: DL2000 marker; 1-6: ZM3INRIL, SEKE, HEZ
J7IT. B BERH 6 AL IX AR SEATR A U s 7 @R
YU G CK: BAMEXT .

Note: M: DL2000 marker; 1-6: The Tissue samples were from

Leshan, Panzhihua, Ya’an, Guangyuan, Xinjin, Chongqing, Ziyang;
7: Healthy tissues; CK: Negative control (ddH,O).

FH 58 GG S8 2 F, ARSI 157 R 0t Gy U ) 5
XA [ A U N AR FE A I B C. scoparium,
FASCR I o HeAh, FEUGE X SO AR
HEATREY) 0T, 48 DNAMAN 20k b 28, 4
N 5 = ik 2 A T AR TR A PR W
r“ IR 191 bp H1 89 bp MIF & EE, ST
WHEREMYIG, S008I R RS9 i D
C. scoparium ) LAMP #illiA 248 a s, v+
FEI PR it Sz 0
3 FiHiie
K, NN FAEY R ORI AR & R
o, PCR HARKHET PCR KI5 bk .
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. REL TEMEYEFE R LS AR
PEFUL, LAMP 15 —FhefE g R fRifE . R0
L SEERMERGR AP ROR, BT
SEE O], A TFE M PCR EOR, LAMP X¢5
PEG | YD 2H PR A, TR S0 A B R R e 4
LAMP J )i 5 | 912030 ek 717, AR S g6 i)
%t C. scoparium 2 NCBI Ho [r] J& B kR i AZ b
PSSR IR IX ITST XA ITS2 [X . 18S Al 28S 3
.Beta-tubulin , Translation elongation factor 1-alpha
(tef1)FEH AT HEXT, 1533 C. scoparium 5[] &
PRTE 28S. 18S. tefl LAIRIEMER M, AL A%
95%LU b, BIJCHAE N LAMP S50k 5 114 331
BRISLIN ;IR TE Beta-tubulin b5 AR R
R, HILESE Beta-tubulin /F AHA SR
JRTE LAMP A 0 S0 56 PR A TR ek 5 | 1 2 ) i
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