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EORELEA e - BRI LAWP ZeslE I B - Al IR Em e Bl & 2 (5 1EHYJEH
—MESRE - BERGE LAMP VAR HEPRRIIE(L LAMP SRS - B A REIE TS =
RECEES - LAMP FERHEIH - H Actin PR 455457 > nested PCR SURIEIRZREE - B
NEREGFEEVIZRE A AU B A A2 — - R e iGE DRETAE A\ R UE DA R IR i E R
J& > MG 5E R BR PRI EE T DA 00T 4% - B eI RS » B PRERE A T BRE
KRB AR e - EEEH (6-10H ) FIE IR LEREER i I R BORIE R D 24K -

TEMA R PRAHIE AR 0. 5% - SEIATRERR T RE A Rz B IFUREH - ELAEAS 248 H] S B e i e
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This study aimed to validate the stability and application efficacy of a portable
molecular diagnostic kit (non-powered nucleic acid extraction combined with LAMP
colorimetric/fluorescent assay) for detecting strawberry anthracnose rot and leaf
blight. Comparison of different nucleic acid amplification methods revealed that
the nucleic acid quality extracted using the portable kit was unstable, with the
internal control gene (Actin) bands appearing faint or undetectable, suggesting
1ssues with extraction efficiency. When this extracted nucleic acid was used in
the LAMP colorimetric assay, all samples, regardless of infection status, yielded
negative results, initially suggesting poor stability of the colorimetric
reagent. Subsequent testing for anthracnose rot using the LAMP fluorescent assay,
however, resulted 1n non-specific positive signals for both infected and
uninfected samples. In the leaf blight LAMP assay development, although the
optimal LAMP reaction concentration was determined, the second comparative trial
using the kit-extracted nucleic acids failed entirely in the LAMP reaction.
Furthermore, Actin PCR results were poor, and nested PCR sensitivity was
compromised, demonstrating the highly 1inconsistent quality of nucleic acid
extraction by the portable kit. It 1s recommended to prioritize 1mproving the
standard operating procedure for kit personnel to ensure consistent nucleic acid
quality and concentration, and to enhance control group design in field trials to
prevent contamination. Field application results demonstrated that the precision
management model, utilizing the kit for screening mother plants for latent
infections, significantly reduced the frequency of chemical application for
anthracnose rot control to only 4 times during the nursery period (June to
October). The post-transplanting replanting rate was only 0.5%, proving that the
rapid screening technology effectively controlled the source of pathogens,
enabled precise chemical use, and improved runner plants quality and efficacy.
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A TR ESEE A > s CHEE R R E -

HET/EHERER A

(—) SEREY A = TRER T T B - B SRR BRI B VAL -

1 AEYR E e TE R R EUE IDNA B

(1) . R A ES e RO 3% 7 B 70°C fEELFEEL -

(2) . FIFHES J] 288U 00mg AR 745 it (BY S TTRE RS A/ ) M A T E Bl O o

(3) . FIHPipet tefF500ul BYPL  Buf fergh NI A L il Bl Ot DU AR {5 L B2 o fife
CRAGHE By arEaITT) -

(4) . FIHPipet tefSER OVE FREREEF lter  SyringedtFh1g » B S EN I
EEEOET TR EROCEBENEEINEES R T0C TR EL057# -

(5) . FHINZEAEERTE] - B EREVE BN B EZE3~ S R RE 2 =00 -
(6).41&Binding Platei@Eh*E#Binding Syringe#tfs » WRFIeRTIIE 2 =00 2 PR L/E F
SEERNASE%ABinding SyringedtfE el AR

5f 0 DUTAPBR > QA EFEMAR TR INEET - 55Uk IR 0B > FRP SR -

(7). FFPipet tefBF500uliIW1 BufferzAII A ZEBinding Syringedtia isE Il LFREER
(8) . FFPipet teBF1000ul W2 Buf ferz I A ZBinding Syringedtfa HiEIE N ZEREER
(9) . EBEBERIE R LASE 2= EFRW2 BuffersdlAli% - LA200ul EL BufferzdBNIFFE3 /> ## -
(10) . RN W AR IR R A FT I E B O E -

2 TP DR TR TR R R IR R 0 (LAMP ) A BE g D B
(1) HUH R R b ERE > FIHPipet tellA24ul /K[EDARR (2 HRATEIRHES) -

(2) JIALulHEY)ZEDNATR - BRI PR 65°C I SELS~6077 3% - Wz HEA (5
b -

602 > APRZRERE: - RIZUERRE - K2 FE450#ENERE ~ =EsoR
wHi o QIR RZNERE > RS - (YA REBREEETHE -

3R LEYIR B RERTENE B S5 R B, » Dlnes ted-PCRITAEITIZBL IR - BUEY)H
FIRET TR IR B IRIIE 75 (LAMP) B &G R EE S - MESSR F By e M B el

( U ARIFA [ Y B A R S -

] R P B T R R TR I TEUR/INGY0 . 2em? 2 s (BB M f T AR AR RN T - Joiad
BRZH0.5%(v/v) Z REFESN1 7788 » FHLDUEE KSR =1% - BN ER 2B TFAEZ 65Ky
% BB 5% water agar (38f5) L 25 CEEE > HESHASEGELER - DIE
BB MG E %) T EHPDA (potato dextrose agar, BESEHEEEIENS) HEE TR
(790 mm Petri dish, Alpha Plus) > §325°C - 12/NEFCHEERIE NEATHEE - EIEDL
ITS ~ TEFEATUBHET THR& AT » i il A Bl S B R Neopes talotiopsis rosae N [H]
OB R R P T B A DL e O IR MR HE

(=) ERHERE® 2 FEEME nested-PCROTF R IR A A LAMP AN #E7 T8 Bz 7 7 ALL %S -
(S EEMREE  (ML2147 ~ M2411) 22 genomic DNA {EEst&My » LL ITS1/1TS4 ~ T1/Bt2b ~
EF-2/EF1-728F Fy5l+%f > $élE ITS ~ TEF ¥ TUB RN F E& » A DAEME A BRI » T

TRt o EFZ PP EEART B E B EE (Neopestalotiopsis sp. ~ Pestalotiopsis
s O]
b ! ]
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sp. M Pseudopestalotiopsis sp.) Eb¥f - WHkEAEZR ZEBHEITS [ FEHEGET « SaT iR
SIFEENFS 18~24 mer @ fEHEAE (Melting Temperature, Tm) 7Y 55~65°C 2 » GC
content 7MY 40%~60% > PCR EYIA/INTHY 100~500 bp ° s&&tH2K 2517 FEL NCBI genome
database BERIE (H&Colletotrichum spp. ~ Trichoderma spp. ~ Fusarium spp. ~ Botryt
18 spp. ~ Xanthomonas fragariae Ei Fragarza ananassa) #E{T BLAST Lb¥f o EL¥ZES&ME
LI 1 ELEEA E-value /IR 1 BIFS %5 [T RE MR E 251 Her R
BAESE—MZ5F o DEMEL [T HRETFIEMEEETLANPS [T » M7 DAERG R HAZ G 1 T
= ALY MY EETERR nested-PCREEALAMP A MCHIFRIE ~ BH—M:% -

(VO IR A R4S AR R RV A TS -
BA I B HAME B e A 1% DA i = DR ERT TEhAR e HA G H T SRIE W B ol | -

1 PORE (B 2 8RR BV E w58 TS MR Ui N DAL TRREUAREE R Byl AN > HERZH
ISR B ARG - N SRR IE B R 2 3R R E 2 2 NURRENEE > B8
HE -~ St EERZE > NEBEBREG 4 - e R R EEm T E > W
= AR R R B F PR 3 f*ff/}_ﬁf%/é?ﬁi HEE S WRfe YRR - RO EEE
P (AR R 2608 ) ERAE VIR BE ~ AR IEM S EETTTRDG - DR R R Atk - R D E=R
B AN HHEE -
2N EEEHEEZRIR - R NEEEIRE T A TRREUMREE R AR R HERE R SR B R
BET - W BBREE A > BRI B R R T e - MDREE AR AR
BRI E IR SRIEI T a7 AR R HIRE - RITTiEAIEREEE M (USRI 2R
SAEYIREE - FEYIEMEETTED - BN S B 5 E A i@*E?%Colletomchum
siamense » W35 S FE XY F528-32°C » IR FRRAR S A RBE D - #5 IR R T HERD
VBT R - DIFRHLR A ZE e tRs

&*%ﬁﬂ*:faﬁ

/\/%'JEME 1() Ei 5)% 9 EI 6)% 106 - 6)% 27H ~ TH8H ~ TH11 HLIE YR R T Eh R gl
BEER > ERIETAOT

AH 10 AR 28 REEA > Hrh ORGSR 2 S E Rofa szt

6 H 10 A ISR A » Hrh 8PRPA AR 2 G E 8 s o

6 H 27T R4V RREEA > Hrh ok 2 S E g tasisa (-

TH8Htell4dtRie A - Hot IERDAER R 2 G R ig thelsa i -

THITHARM23PREEA > Horh SEREA RG] 2 B E i thsiim (o -

F’;Eﬁ? Tﬁ%f“ ifﬂl’éﬂ?kk%ﬂﬂﬁ%iﬂﬂﬁé’h&  STAILUIEHE ~ silic  beads R [EIGFETIAIEZE
B o MG PASE AR JEp (ML133) #Ef THE SRR - FRRE P EE AR AU BE DL _EJiA [B] 5 S UACHUR 73 e
{7 IEAnested PCREALAMPAIEIESE » (HIIAREIE HARMRT - AN AT REN Ry Rt R Bt LAY
EANERE RREEE SE BR B A UL

uHIEFT?”“*HS(ZBHFQEEHKMMSted PCR = {EME > 54 HARRTE IR - HEYINAER
actin&SHINARBEEW » N RE R IR BZERUT A S LB S E N E » DIML133  gDNAFFF
FEZHETTLAMPE 2 4558 > negative control (ddH20)7RAEVSZAYEIREN: » PRI s AT T FH Rt
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TR EIR R HET > PRSI E RS EEEE > B ARLAE (M) - REERNE
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AR o 14HIEAR LIE YA %ﬁl’éﬁ?ﬁ@]m}_ﬁxﬁhfﬁ 14 A R Ry & b 2 1T -

LEEE D M AR T RIS 2L B R 1 TLANP AL T TR IS AR AR » R i Bl A i B B fE
R B ESEMRIE - MEERPUETREIVEAR » @FER EERE MR - SEEEE
FAEARSERE MR - BRI E Tnes ted PCREI’]Q*—“% bR T SEoEFEARE
B 240 » HAE A 2R o DUEEEMRZIEN AR Act infE BZERUL BRI LD
%T [ EER PN BRI ERERRNIEARL - S AE BRI 2R 653 Byl RAGE  2ATEH
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EPR(FELGE -

ri B i P SR AR 6 TR
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EEEENE  BTEFEAERZIE nested PCR BIGAVAEREUR  BRTEH 6 (HEAR
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B Actin

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 M

500 bp —

B Actin
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 M

500 bp —

B = -« TER A silic beads(_£) FIRBIE( N )2 BARIZEEZEE 7574512 - LU PCR =AIE

IR EEE actin
PIE IR AR AEEHA actin 53R
TiRBzIRER ERAER ERAER TiRPRIRER
FEAEL ER bR ERIBz R ZEEIZER

blb2 M1 2 34 56 12 3 M4 56 P N b

M1234569PN123456

B - miEsc T AU E T sl B OB R RIS R
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YRR THbE
M12345678123456780PNbib2
Col & '
- - ##C 66°C |- #AC 67°C
E-3A sample name
=/ Ct /AL Ct
Positive control + 9.51 + 10. 04
NTC 11.26 P : pGEM-ML133 plasmid 10° dilute
1 cl + 11.17 + 12.50 N : pGEM-actin plasmid 10° dilute
- b1 : first PCR blank (ddH,0)
2 c2 t 11.34 + 12.05 b2 : second PCR blank (ddH,0)
3 c3 + 9.98 + 10.76 .
1 e ¥ 10.67 ¥ 1.0 | 2tin
5 cH + 9.78 + 10.33
6 cb + 10. 05 + 11.39
7 c7 i 10. 33 i 10.17
8 c8 + 8.82 + 10.97

E - i 0 4 ]
R AR P : pGEM-actin plasmid 106 dilute

N : pGEM-ML133 plasmid 106 dilute
b : blank (ddH,0)

B ERREGHEZ2EEEERRENE
IFE—HURIR (ERENEBGER)

'ﬂll|'

5 LHbetERR HOC T2 E A

EEEMR Nested 2 step PCR

%% | sample name L AL '
=/ Ct M1 2 3 45 6 7 8 910M
Positive control + 11.41
NTC 3.05
1 wl-2ul + 22.90 500 bp—
2 wl-3ul + 22.92
3 wl-4ul + 24.45
4 w2-2ul + 24.47
5 w2-3ul ¥ 26. 37 ¥ Actin
6 w2 dul t | 2813 M1 2 345 67 89 10M
7 w3-2ul + 27.07
8 w3-3ul 37.75
9 w3-4ul - 39.52 500 bp—
10 wd-2ul + 26. 54
11 wd-3ul + 26. 84
12 wd-4ul + 29.04

E R RS

BN - EAEEL LAMP iR BB =0 - KL% LAMP RIERZEE REE 8 [
EEEAEZRGHURIE (£ ); BESL nested PCR 8 [EAEAREE T ZIRE—14
B% (B)

Rtk . 1
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+1ul BB A Nested 2" step PCR

M 1 2 3 4 5 6 7 8 9 10 M
~ . . . R 3

- T -

a7+ ct i ct =

Positive control } 11.68 b 12.07 500 bp—

NTC 2.89 3,49 |F e E A -
1 1 3.32 3.23  [Fk i@
2 2 3.22 3.02 | m s
3 3 2.92 3.25 [ sasm A
1 1 311 310 |*i s @Al

5 5 3.7 3.0 [F s sm A +8ul EEEMA Nested 2 step PCR
5 6 3.91 3.0 |Fw s sE A
7 7 3.72 2.2 | sE A M 1 2 3 4 5 6 7 8 9 10M
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