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ETENSNERBI G (EmDEA) AY/V B
RIR AN 77 SRR T %

R, B, TR, oM, KEYL, B2,
ANEE, & OFL & OB, AomE, REREY, '%%77’55&2*

L E RN RFAME SR, W AREHE A RO A FAEB R LR ARG, IWREEMNR GES 24
J\LE RO SIS R AR E, ILARTE B 266109; 2. WWEILRAKOLEL 2 SHEART RE SR =R dpoty, AR
ARV FERBAE /BT E i s B0 =, R EAOWRFERE GRYID ROVERAF R, | KA 5181205
30 MR ECAR AL, I 510623; 4. SHIEERECERAR, LIRS 2150000

HHEE /J\J(@(Wasmanniaauropunctala%fl%‘E%JEEE"])\@@MZ*, KB S R R ANLHE LS
B B I, SR R (1 A T R — o AW AN KB DR AR I, B 1 R P R HH DS
RREA PR R R, RAESRRRE, BTN S EESY BER (EmDEA) ik Ti&EH M54, RNA
BREE, A ST T I N TF20 min,  FRERAE T HAR TR R . 4h L RN I 25 A 7 RN ] A A R e A
RPUZSR R, WA HIRA N ngo IXFF 5 AR RRRE FRARST 45 IO, T, PO HE5RE, /N KU
AR5 I35 Wi ik R S HF

SR NG BN SWEIREY ME AR (EmDEA) ; FEStES|Y: RNASRER, HRisss, RS
FESHES: Q968.1; S433 XHAFRIRTE: A NEHRS: 1674-0858 (2024) 05-1059-09

Development of a rapid detection method for Wasmannia auropunctata

based on enzyme-mediated duplex exponential amplification (EmDEA)
HAN-Rui'?, TENG Yi?% LI Xian-Feng®>, WANG Ling-Jing?, WEI Shuang®, ZHANG Yong-Zheng?, QIAO
XiZ, LIU Hai-Jun?, WU Yao®, MA Jun®, WAN Fang-Hao'?, LIU Cong-Hui>", QIAN Wan-Qiang>"

(1. College of Plant Health & Medicine, Qingdao Agricultural University, Shandong Engineering Research
Center for Environment-Friendly Agricultural Pest Management, Shandong Province Laboratory for
Biological invasions and Ecological Security, China-Australia Joint Institute of Agricultural and
Environmental Health, Qingdao 266109, Shandong Province, China; 2. Agricultural Genomics institute at
Shenzhen, Chinese Academy of Agricultural Sciences, Shenzhen 518120, Guangdong Province, China; 3.
Guangzhou Customs Technical Center, Guangzhou 510623, China; 4. Suzhou Jingrui Technology Co.,
LTD., Suzhou 215000, Jiangsu Province, China)

Abstract: Wasmannia auropunctata is one of the most harmful invasive ants, posing severe threats to flora,
fauna, ecosystems, economies, and even humans. It is a significant quarantine pest in China. To achieve
rapid and precise on-site detection of the W. auropunctata, this study screened specific segments from the
whole genome of the W. auropunctata through self-developed program, ensuring higher specificity. The
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study also selected suitable primers and RNA probes based on the enzyme-mediated duplex exponential

amplification (EmDEA). The total reaction time required was less than 30 minutes, and both specificity

and sensitivity were validated. Results demonstrate that this method could achieve extremely high detection

sensitivity and specificity in a short time, with a minimum detection limit of approximately 4 ng. This

method significantly reduces the dependence on equipment, making it simple, rapid, and specific, thereby

providing technical support for grassroots detection and on-site diagnosis of the W. auropunctata.

Key words: Wasmannia auropunctata; EmDEA; specific primers; RNA probes; rapid identification;

precise detection

/N KU Wasmannia auropunctata % 4 2K IR
W, SR T E AR R (TUCND YSGR 1 o fi 3
g E NI 2 —, ZHIERRE. N THK
X\ VAT S AT EE AR AR X 55 5 52 T Hi kbt (X
8, 020220 o NKIUAERR AN Z AR5 RS54
oA, NMREEZRAFEEE. AR, PP,
PLEHIEE . /N KR A BRI G RGE /), HE
NI E Z 0, BN R R BT EES)
VIREEEE TR, HE BRI S SO R, i
AP ARSI, PLRBERMZFREK (de
Souza et al., 1998; Delabie et al., 2021) . [FJHT,
IR LA /)N, RIARME DURII, T e A A At )
Vo= AR B IR, AR A IR R R ) O
% (Wetterer and Porter, 2003) . #iflkid, RZ T
NAE AR SR T R e /s S I, TN e
IR 5 45 2 51 R MRk, S AMEARININZE /N K
W25 AE B gk B ik e B O 5 R AR R g ik
FHEAME . RRET AR (Rosselli and
Wetterer, 2017) -

AN KW B R E A e % T AR - E
B — MR F dL GRAHSE, 2022) , 20224E5 1,
] K ORARIE T /N K CEF AR FfE (Chen et al.,
2022) o AWFTTEIR, HIE SR X AR R /N ok
BNAZ KBS 5 R BIHX, AR (5. i
B ML MRS WL, B ) | PHRHLX
(BFEE XD X AR ZRE. 7
JEER . TLPEER A XD W AE & A /N K A K
(Wangetal., 2023; 1585, 2023) . B+
BN TTE, FERE LAY % € AIDNA S
FERBATEE . HANKBUAR N, 5—2eir ol B il
AMEARIE HE IR G R A T, 18 H A E A DLt
Al (HIREE, 2007) , HAMHATIEE S E TR ERE
BRI S, (ERFAMERIE DL . B R 2
THE M TR LR R T HE (Cox1. 18S55)
(RS PEIX BE (Chanetal., 2022) , TEASIIR i
EVEEBAL A 2 . B IR FR R R AU 22

KEINAZ IR, RS 2 AT SR A BE T A2 2 B 75
SR, ) FH R R 20 45 22 A 2 R AR T 0k 7 B 12 i
TR o

I8 AN T B AR 75 Ty vk
A DNAZIEAG AR . SS-PCRELAR . RAPD(Randomly
amplified polymorphic DNA) (Welsh et al., 1990;
Williams et al., 1990) , RFLP (Restriction Fragment
Length Polymorphism) (Botstein et al., 1980) , AFLP
( Amplified Fragment Length Polymorphism )
(Vossbrinck et al., 1989) , SSCP (Single Strand
Conformation Polymorphisms) , DNAJTFI 73 #714%,
BB TEAFAE S E N A . BRAF R . ARG
HEVEZE | A R PR SRk s, A A A L A B
Who PRI, Bl ZRT T — R R SR A I B R T
RV E

AT — R T4 N K 7, il
EHOGER —AEIR Y B, FE TR SRR A
DNAJ BOs it 519, 3REE, RATEE/ > S 0E
TR R (EmDEA) , AHUESG TIXIRIEHY
W R ASSHREURCR, W ZEEME GZIR N DI
REHE) WECARALIR S PO CIRE BEATXUETBOR, 7E
42°CHEIR T BT SRR Y48 M AR RS SR AU —
INRE, IFESERUG 15 minBP AT SR B, —8& 58
WA RN, BABRIER . RSEER, X
BORACEL A, FFEGHE. B OFEDR
D k. F, ABFFRAE T AT
EmDEA [ /N K SSCER A I T3 3%, A X T AR )
PASEEIL/N KSR DR 2 72 K FEE AR X 23, 3
N IO ARG HE AN AE B 2, SR I P 3 A A A
.

I MREREE

L1 HEXERDNAREE
AHIE ST AE /N KGRk BT AR Ak T
TR X, BT 2 K W Solenopsis invicta 754
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T BB =BT R I EE G ik ie et , HR B HCK
T8 T T K 2 R O 285 2 6 3 DL K v [ By Rl
R B IR EE 5 M A O3 BIF 72 Bl e B i .
AT 5T T A% FH IR DN AR A 25730 1 #0288 A v 42
Ho I A A5 B8 00 8 b 78 0 W S S TN 2R A
(TN e B AR AR AFD H, IRAIEOETR
N4 @i 95°CnFA10 minB Ay
12 #HRRBENHESEYEEERIE
1136 H EH KA HAAE B0 (National Center
for Biotechnology Information, NCBI) ##f & H k%
RN KL (GCA_000956235.1) F He i A4 Feh Jk [l 21
A, BIEL K Solenopsis invicta (GCA_01680
2725.1) . MK s 85 W Cardiocondyla obscurior
(GCA_019399895.2) . Fi#R iE W Linepithema humile
( GCA_000217595.1) .« /N ¥ K W Monomorium
pharaonis ( GCA_003575265.1 ) . 5 K 50 7 4%
Ooceraea biroi (GCA_003672135.1)  ZHh Y1 HL
Pseudomyrmex gracilis (GCA_002006095.1) . 2% k&
i B Y1 M 8 Vollenhovia emeryi ( GCA_00094
9405.1) o LN KIS ABIA A2 DRI 21 ) Kol e, 3
it A BERE AT B A L XS, e HH /S KO R
PEF Bre EHUTIRIE R F 5, {8 FINCBI Nucleotide
BLAST EERT Dl e 7 126 R 7 21 3k AT 4 e 1t B iiE « FH
T A 18 R OB B B R - 20 KB Ctaxid:
13686) . 1 KBTI (taxid: 411798) . 4tk
P) M C taxid:219809 ) B A W
(taxid:2015173) \ /NE ML (taxid:307658) . i
HRAEMY (taxid: 83485) , il &' HLik 5 1 WL Camponotus
floridana (taxid: 104421) . VUHEA §i W Cataglyphis
hispanica (taxid: 1086592) . Formica gracilis (taxid:
219809) . EIRMIFormica exsecta (taxid: 72781)
E[ K3k W Pheidole indica (taxid: 615072) . #24k
KU Myrmoteras cuneonodum (taxid: 612986) . F
L 45 W Lepisiota pulchella (taxid: 2751294) ., Afi K
JE IRINylanderia bourbonica (taxid: 262034) , ¥
PR Oecophylla smaragdina (taxid: 84561) . 5% JE K
W Nylanderia vividula (taxid: 443831) . K37 EIL
Paratrechina longicornis (taxid: 262035) , ‘Kff.0r 28
W Cardiocondyla kagutsuchi (taxid: 329304)
1.3 FEHFRMAIRIEIEIE
JIT Vit 12 4 A S 12 L D] BOASE F Primer 5.0 A
HATPCRFF IE G Bt Pt i 51 Y 5143 )
N: IEMNI109-FW (CATCAAGTCGGAAACAAC

ATAG) . X[AIN1109-RV (ATCCCGTCCCTTCATA
GAGA) , HAETAY (L) B ERAR BT
B R N KR F A LAMSR} B HIDNA
HATPCRI M. (R1. 2D , Bl BN FE ol i
MEFE VIR A A PR A 7] ()2 X Taq Plus Master
Mix II, ZE§/EHTaq DNA Polymerase 5 —Ff
A3 -5 SRS REYE) 8 DL Mgt
dNTPs. PCRAGE MG SR AR KR A8, 25
T =R T AT 1% REEER sk, HIEN140 V,
1920 min, FEEERRE RS N UWESL
%1 PCRERRf#E%H
Table 1 PCR reaction system

J% % %4> Reaction ingredients AR (uL) Volume

N1109-FW(10 uM) 1.5
N1109-RV(10 uM) 1.5
2xTaq Plus Master Mix II 12.0
JClg/K Enzyme-free water 7.5
DNA#R DNA template 2.5

&2 PCRREERF
Table 2 PCR reaction procedure

wE ()

Temperature B AITime  #E¥F%0 Number of cycles
95 3 min 1
95 15s
56 20s 30
72 30s
72 5 min 1

1.4 EASWNERHI 1 (EmDEA) FRHIENL
15 FH P 7 326 1) /N KUK S VR A R BOC U
EmDEAMR R M54 TREFH A, FLHDNA L. R
SV A TAY TR B DA R A A ),
RNAREF IR M dh B LE R A IR A R A i (RNA
PREF B bR id A 28 b i & 2 [F FAM FJE K 5 4]
BHQU) . HL&it&m T6d 519, HARFFIEEN
3. JEH LREIY. TREFA, FIFHZOGE RS B
W, XF 7N R IR FAh TUAp SR} . s DNARBEAT %'
PCRAS I G 356 5| ) S BRAIEAA 2R (1) e S P R R Bk
187 H i ultraR ADAR % 6 1E I 4 38 K6 I 2 71l 7 &
(RR032) JzuReader 16005 -5 Je ka4 3 5 #7
M BRI AR A A
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#3 EmDEARZRS|H4A
Table 3 EmDEA system primer set
GlEyEEh FLES HEERT S
Primer set Class Nucleotide sequence
5] % AAGCTAATACGACTCACTATAGGGATATCTAACAACTAGATTAGATTTGTAT
Upstream primers
. 514
Primerset 1 pownstream primers TGTTGTTTCCGACTTGATGGCTTCATGA
#REF Probe GACUUCUCGUAUACGCAUCAUUCAUGUC
i3] Lj@ AAGCTAATACGACTCACTATAGGGTAACAACTAGATTAGATTTGTATTGACG
Upstream primers
5% 2 T
/ liidel Y]
Primerset2  pyownstream i CTCTATGTTGTTTCCGACTTGATGGCTT
REt Probe GACCCGACUUCUCGUAUACGCAUCAUUC
i 5| % AAGCTAATACGACTCACTATAGGGACTAGATTAGATTTGTATTGACGAAACC
Upstream primers
P?l A ? 3 DiRks TACCACTCTATGTTGTTTCCGACTTGAT
rimer se Downstream primers
REE Probe CAUGCGACCCGACUUCUCGUAUACGCAU
5| % AAGCTAATACGACTCACTATAGGGATTAGATTTGTATTGACGAAACCGTCGA
Upstream primers
bl el
Primerset4  pounciren I — TAAACTACCACTCTATGTTGTTTCCGAC
& Probe UUAUGCAUGCGACCCGACUUCUCGUAUA
5] % AAGCTAATACGACTCACTATAGGGATTTGTATTGACGAAACCGTCGACTGGA
Upstream primers
Pﬁ.l Al t55 Dl GCAAGTAAACTACCACTCTATGTTGTTT
Timer se Downstream primers
REL Probe UGACUUUAUGCAUGCGACCCGACUUCUC
L 5] Lj@ AAGCTAATACGACTCACTATAGGGTATTGACGAAACCGTCGACTGGATTACG
Upstream primers
P§I P2AL 66 S TCGTTGCAAGTAAACTACCACTCTATGT
ST S5 Downstream primers
R4 Probe AAACUUGACUUUAUGCAUGCGACCCGAC

141 510 L
SNARZRIE20 pL, SR ARG T RN
RIBEYITIMA3 WL WA, WS IIAT pL
[AFI B R DNAFEA, 2 RFH B2 min, &EMA
10 uLEREH VI BRIV 2 B0, FuReader 1600% |-
ORGS0 EE42°C, B K20 min.
{5 F ultraRADAR 7% J't; 15 il 4 38 A5 i 2 1 55
&, DU/ KICDNAYE AR, W23 Brs 51 240 73 il
HATIER . PUE T EPCREGINSLLS, A & 1)
JERL S T8 B S AR EHAE 9 BT RPC - (Positive
control) , FddH,0 A IEX HE 5 R 9 B 10 it
NC (Negative control) . FEAE Y 18 28 H = 4ETT

fH (Time threshold) LM AFAME, 7% H GEAR B
38 it & IF = AR TTIE ) 51 MR AT IR0k « F44)
A0 % SR B 51 0 AV ST N /N KBS DN AR Al A
HIMAddHO P FIMEBL,  #E— B ik 5149 S iR 5t .
142 FrmtERs

3 AN KB 41K 5 IR JE IRIXNylanderia
opisopthalmia- 41 EBAKMY Tetraponera rufonigra- 4
JEHE Anoplolepis gracilipes~ FEARWL . FIEE R LI
MR IR HA S 8 Camponotus japonicus~ #
7 KW Solenopsis geminatalFE NDNAREAR , F| FH i i%k
AT I, R i PR K TR B8 5] R
EHENBATEST BEPC, I ddH,0 K& IEXT HE 51 8R4 E
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BRI HENC, $22181.4.1 00 S B A R 46 1E HEAT
SRS, FENMCE B3N EE . %R
S Je8 I BV AT 58 R A e S R
143 REPERR

PAZN K ISCIRIDNA AR, I A FH R ASEAR 25 5 00
BIA: 704 14 7 4. 1. 0.5ng, FIFHIHIETRAN
SIAZH, R & R TR B )RR S R
FHPEXTHEPC, FHAdHO S Bt HE 5 R EHE Ry
XTHENC, 42 #1411 SRR R MS5 A HEAT R A
5%, BN EINEE.

2 HBREDH

21 HRMABRREEVERESRFMN

T R AT R R AL, G /s
(HF P BEOAONW_012026827.1 1109: ATATCTA
ACAACTAGATTAGATTTGTATTGACGAAACCGT
CGACTGGATTACGGACATGAATGATGCGTATAC
GAGAAGTCGGGTCGCATGCATAAAGTCAAGTT
TTCATGAAGCCATCAAGTCGGAAACAACATAG
AGTGGTAGTTTACTTGCAACGAGTCTGAATATA
GGATTATAAAAAGAATTGCGGTTAATGACTGG
GCGAGTCTCTATGAAGGGACGGGATTCGGGCT
CAGAAAGTTTGTTATATGGCTTTTAATGTGTAT
GCTTCCATGCCCGGTGCTTGGTACGACTGCGG
GGCGAGCCGCATGCGCGATATATGCGGGCGGT
GAATTTAAAGCCGGACTTGCATGTGACTAGTC
ATAGACAGTTTATAAAGGACACCCGGAGTTGT
ACAGTATTTCTAATTCTATTGATATGAAATATAA
TACTGATATAAAATATAATATAAGATTTGTTTGC
GTTCTAATTGCGTTCTAGTTTTGCGTTGTGTAG
CGTT

i i BLAST ' [ blastn bt XF 4 #7
Chttps://blast.ncbi.nlm.nih.gov/Blast.cgi) 7N ‘K WU HF
S BUS AR B AR 7 51 o A8 A blastn FH 07 126 H
(13718 KCISCRE 57 7 31 5 18 Bl AS [l SR} B o 11 356 [P 4
B Ly, 18P A [FCR R B R

AW GO Y] YTV L g O YA
ORI, ANBESKIC, BTARAEML . % Bk 5
VEEE T WL Formica gracilis+ BHRAREL . EIE Kk
W, BREERK VI, REIERIAE I, A Q8 RIS, B
W, FERIR, KA BB KOs,

¥ BT 07 146 ) 7 51 FINCBI Nucleotide BLAST
H i blastn T fig 5 AR R AT HEXE, B B IR

RefSeq Representative genomes (refseq_representative

_genomes) U PEH 1 LR W FR AL R 2H £ (taxid
JL1.2) #4Tblast, 458 ERFTIH R BOCIE o #]
ERITANIBIT B o B T R A PR /N K OBURE S
BCEA W S R S
22 FREfSRMRIE

PCR ™ W) K F 1% 55 JI i e i rL WK (140 V,
20 min) , FHEEREE RGEME 0T, 3214
WA, RA 6N K DNARR [ PCR™Y)
P T A, B SIRETN KCR A R R
PE, [FIRT U T FR ik N KT 51 2 A
Sk

1 /N RISCRS 7% 51 W08 S AN [R) P e vk 5 2

Fig. 1 Electrophoresis results of different species amplified

by specific primers of Wasmannia auropunctata

¥E: Marker, GoldBand DL2000 DNA Marker; 1, /NK#
Wasmannia auropunctata; 2, #1.:KI(Solenopsis invicta; 3,
J& IR JE K W Nylanderia opisopthalmia; 4, #1244
Tetraponera rufonigra; 5, 4HEHEW Anoplolepis gracilipes;
6, I W Anoplolepis gracilipes; 7, i [KJE KM Nylanderia
bourbonica; 8, HZA5EW Camponotus japonicus; 9, ity
‘KUl Solenopsis geminata

23 BN SWERHIE (EmDEA) FH
2.3.1  5|¥iik

WL TR B IS 2 31 4 K PR IR A
wadhge (E2) FF7AETTE (R4 . TTEHA:
11.6+ 8.8+ 12.7. 4.0. X 5[42H2. 3. 44T KT
i, B2 B FRRBA X IR B T 64 AbEE, Kb
1: f8 512 Fo /N KIUDN AR ; AbFH2: 43 5
P2/ K ISDN AR ;. AbFE3: {5194
3/ KISUDNARSAR 5 Ab B4 ff F 51420 3(HA V)
KIUDNAREAR ; AbFES: 48 5144 J /N KU DNA
FRAR 5 AbFE6: 5 FH 51 A AEA /N K ISDN AFRAR ,
A AOHES Ko BHE G R AR iy 3G i 28 (13D Az
TTH (R5) , TTES M N13M4.8, FItRE 514
HAREXS /N KIDNABATRED 1, TH T 52

gﬁo
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3000 .
= 5|¥)4 1 Primer set 1
519920 2. Primer set 2
© 54540 3 Primer set 3
E 2000 = —— B ¥4 4 - Primer set 4
& 51 ¥)4H 5 Primer set 5
2
E — 5¥4 6, Primer set 6
% 1000 = - PC
K
: NC
0 1 1 1 |
0 5 10 15 20
Bf ] (min) Time
K2 EmDEAfR R 5 MITREVIE i ¢ ' # 25
Fig. 2 Fluorescence curves for preliminary screening of primer probes in the EmDEA system
vE: PC, FHMEXTHE; NC, BHMEXSHE. Note: PC, Positive control; NC, Negative control.
3000
— b3 1 Treatment 1
AB 2 Treatment 2
o Q¥ 3 Treatment 3
S 2000}
§ — & 4 Treatment 4
[
§ MEHLS  Treatment 5
E — M6 Treatment 6
2 1000p
’Hﬂi PC
NC
0 1 1 1 |
0 5 10 15 201
18 (min) Time
K3 EmDEAKZ 51 MHRET — IR 14 90 I 28
Fig. 3 Fluorescence curves for secondary screening of primer probes in the EmDEA system
vE: PC, PFHMEXTHE; NC, BHMEXSHE. Note: PC, Positive control; NC, Negative control.
#F4 EmDEAKRSIMRH A LIHIETTE &5 EmDEARRSIIRE RTFIETTE
Table 4 Preliminary screening of primer probes for EnDEA Table 5 Secondary screening of primer probes for EnDEA
system TT value system TT value
5I¥)4H Primer set TT{H TT value b Treatment TT{E TT value
51%)2H 1 Primer set 1 N/C ALPE 1 Treatment 1 N/C
5149941 2 Primer set 2 11.6 AR 2 Treatment 2 N/C
514994 3 Primer set 3 8.8 4bFE 3 Treatment 3 N/C
51 Y4 4 Primer set 4 12.7 AbFE 4 Treatment 4 N/C
51420 5 Primer set 5 N/C 4bFE 5 Treatment 5 13
51¥)4H 6 Primer set 6 N/C Qb3 6 Treatment 6 N/C
BH Xt HE Positive control 4.0 FHPEXTHE Positive control 4.8
BH 4% e Negative control N/C 9914 5% ¥ Negative control N/C

VE: N/C, KP4 TT{H - Note: N/C, No TT value was generated. ¥E: N/C, KP“4TT{H - Note: N/C, No TT value was generated.
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232 Rkt

T /N KOS 8L AL B DN AEAT 5 57
PESIZEG . 45 SRR AT BH A SRR /N K ISORE &t A2 i
YAl (B4 FEAETTE (6D, Hrfh ki

DNAFESTTIE A13.8, PRI TTE NS.6, HRHE
it 2 ST R 8 R A R 1 il 2 K T, 6 Hi 4
FER IR DL b g5 R Z 5| D ERE 25 5%/
KA B R e

25001~ — /NKI Wasmannia auropunctata
21 KW Solenopsis invicta
2000 = Ja IR JB [RHY Nylanderia opisopthalmia
§ A BAMK WL Tetraponera rufonigra
% 1500 p= = 2SI Anoplolepis gracilipes
E IR Oecophylla smaragdina
E 1000 = = PEIXEKIL Pheidole indica
R —  FiKJB KU Nylanderia bourbonica
= 500 = HA S W Camponotus japonicus
( __Z = 7 KUY Solenopsis geminate
0 I 1 1 I PC
0 5 10 15 20 — NC

FJ/a] (min) Time

4  EmDEAMR 2 51 WIRET R S A 5 't 1 25

Fig. 4 Fluorescence curves for primer probe specific detection in the EmDEA system

VE: PC, FHMEXTHR; NC, FHPEXTIE. Note: PC, Positive control; NC, Negative control.

6 EmDEAfKRS|WIRE 457 MM TTE
Table 6 TT value for primer probe specific detection in the
EmDEA system

&7 EmDEAKRSIMHR$ RYEANTTE
Table 7 TT value for primer probe sensitivity detection in the
EmDEA system

Y# Species TT{E TT value

1A% &/ (ng) Template content TT{H TT value

IINKIBC Wasmannia auropunctata 13.8
21K Solenopsis invicta N/C
JEIRJE IR Nylanderia opisopthalmia N/C
LMK Tetraponera rufonigra N/C
MW Oecophylla smaragdina N/C
LI Pheidole indica N/C
i IR JE [REX Nylanderia bourbonica N/C
HA S Camponotus japonicus N/C
s KWL Solenopsis geminata N/C
BHPEXTHE Positive control 5.6
[ 7 5 & Negative control N/C

¥E: N/C, KP4 TT{H - Note: N/C, No TT value was generated.

233 REBUERLR

DNARAR 7 B /54 ng S LA I 345 Az iy 184 il
2 (5 HPATTE GRT , UZE R (kAT
LUK BIDNABEAR & & oh4 ng i 4, RIGE

70 14.6

14 16.4

7 16.9

4 17.1

! N/C

0.5 N/C

BH XS R Positive control 5.6
B 51 Negative control N/C

¥E: N/C, KP4 TT{H - Note: N/C, No TT value was generated.
3 Hie5rfie

NAZ DT 72 4 BR AR W 22 R T8 I 4D o K gl
2 — (Vonshak etal., 2010) , T NI B ELAk
IR 3 A e )2 N RYIM 2 — (Holway et al.,
2002) o /N KIUE 95T e 3 f ™ E ISR, —, fE
19304E 202 14 ]118], 274 [H Z iR B/ KU
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3000 70 ng
14 ng
g 7ng
g 2000~ = 4ng
2
g 1 ng
_=
= — (.5 ng
o
3R 1000f= PC
o
NC
0 1 1 | ]
0 5 10 15 20

Fif [] (min) Time

5 EmDEAKZR SR RIBUZATIN 2 Hh £k

Fig. 5 Fluorescence curves for primer probe sensitivity detection in the EmDEA system

vE: PC, FHMEXTHR; NC, FHPEXTHIE. Note: PC, Positive control; NC, Negative control.
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