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M E. 41«8 (Solenopsis invicta) J&—ME= TREMM™EARER, BWEHEREZ0M40, SR, HRA
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TUHER M E o BUA 40 KU T AR IE S22 %2 . DNA 81 | sl RN SERY M EH AR, B AR
TE—E SR BRI, e TR L RGN e E] RN 28 AR A O o DA DR A T A SR . ARSI EE AR (recombinase
polymerase amplification, RPA ) Jj&—F B [ B £ (01 5 . R MR ) Je ™ 3003 i I SR WA R o Sy SEBAT Pt
HERT R ELAAG I, AP 98 3T RPA FiAR, BSL T — B 2r SO T AAL PRes 4G 0 9 o 83 20 NCBI #0402 v 41 KO R
Hm 2 Fp . R A AR RS 75, Ho R R NADH, B S BEEEFIE Y 1 Hbx, %I T RPA fp5Rtk
S, ARERT: WIS JOBEAT R R BRI R KA TN Y RPA SR R B TKF 1,010 ng/uL,
i PCR R RAGERY 1.0x10° 5 o (7] Bef 308 3 4S04 D e R S B I B2 R B & T nl AR I B A, o] Ak 2 S A
) REE LN 1.0x107" ng/pL o B S5 AW STIRR T DNA FE S AP $2 0O 2, 2R FH I T4 A8 40 /K BIF 88 i R ), I 100 °C
K IMFA 1 min Z0F T CERLE DNA, BUCILSE DNA $EGERE . AT 2T 7R 37 CF S8 A 20 K WCRE R g 438, il
T TR FIWARE IS5 5, 30 min PN 58 RO ET K U BRI, 2T KO A RE R B AR T O 4 L PR . MERR . T
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A Rapid Visual Detection Method for Red Fire Ants Based on RPA
Technology
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Abstract: Red fire ant, Solenopsis invicta, a serious invasive pest native to South America, has been widely distributed
in China, posing significant threats to agriculture, natural ecosystems, and public health. Effective entry-exit quarantine
measures are essential to prevent the invasion and spread of S. invicta, which requires rapid and accurate identification
of the pest. Existing detection methods, including morphological identification, DNA barcoding, immunoassay, and
loop-mediated isothermal amplification (LAMP) have limitations in simplicity, detection speed and sensitivity. Recom-
binase polymerase amplification (RPA) is an isothermal amplification technique characterized by its simplicity, high
sensitivity, and efficient amplification. To enable rapid and accurate on-site detection of S. invicta, this study developed
a visual detection method based on RPA technology. Mitochondrial genome sequences of S. invicta and closely related
or morphologically similar species were analyzed using data from the NCBI database. The mitochondrial NADH, dehy-
drogenase gene was selected as the target for amplification, and specific RPA primers were designed. Experimental re-
sults confirmed that the primers demonstrated high specificity for S. invicta. Sensitivity testing using agarose gel elec-
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trophoresis revealed that the RPA reaction could detect as low as 1.0x10* ng/uL, which is 10’ times more sensitive than
conventional PCR. A visual detection method was further developed by incorporating nucleic acid dyes into the reaction,
achieving a sensitivity of approximately 1.0x10"' ng/uL. Additionally, a rapid DNA extraction method was explored.
This method involved grinding ant samples in sterile water followed by heating at 100 C in a water bath for one minute,
which successfully yielding crude DNA. The developed method enables gene amplification of S. invicta at 37 ‘C, with
detection results assessed via fluorescence reactions, completing the entire process within 30 minutes. This approach
provides a convenient, rapid, accurate, and reliable technical method for detecting S. invicta, offering valuable technical

support for its quarantine, prevention and control.
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21k i ( Solenopsis invicta ) J5iA: F R £ E
At oA R E AR 100 Ff
EHEARYFZ =P, EERERSTRT, a
KOAREE NFETE S, A B A2 sciE T HAE 23K
Pl 9 e A2 3% B 3R L AE 2003 4R T A1
BklE R ILLKI AR, B 2004 4-7E)
RAEZRNT I, WESAEEAEY K, K2
2021 4F, Hepg. B ARV RIHLIX A 12 A
B LT IR A BARAE ™ 2T R A B
(VBRI ) RBR R3S W RE T, REMBTEAR | Akt |
el 5 22 Tl A 5 v TGHUE BT R R, ek
A AR IR R 3 T AR A Ty T R
faEPY,

21RO AR 2 E o N TE B4k, il
it B A 0 S S AR i Y AR R i S
2T SO — 2 i B s P B, ek . v
B AR R B AR S Ry TAR R OCHE . H ALK
YEKBIL A% DNA AR % w, Ak
WAL /N, TEARFRIEA Z W EE, R 1E B S
WCELE, AR IMERE K, 71 B AR i T
AL N 25, 11 DNA i AR Bk i
Bk, (R R AR BB, FERTECR, MELLWE R
B PRSI B 752k . VALLES "% 73T
1KUY S P T WA 1 B s BRI I i, (E
ZHEHREED S ATWHERER, REEER
1%, Y4 3 I U 458 /0 B X i A2 A I 5 5K o
LAMP $ AW & T2 g™, {5 LAMP
HORZE T 2 S5 G HEAR B, oM S i
B 60 "CHI 90 C 2 A Bk, T EALER A H.
PRAE R A ZEBE, A T
TER—FhifEnfh . e, T B £0 K ORI Oy v B
AEEZEN ., EHREMY S (recombinase po-
lymerase amplification, RPA ) J&—FF A i /5 i

fi e, FIHBET TR, A5 25 I DNA

AP, WA E R ST Y R R, R
PCR ¥ 5¢ A RFE 2L 18 B TR AR, L
SRR, AE 25~43 CHHIR AT B AT SE B R
FFe R 151020 kN PCR AT 1E IR 4 4
A, WMIHNZFEIRY 1 (loop-mediated isothermal
amplification, LAMP ), S LA [ 5H, 454 B
P, REEEE R, H 2006 EHIELOEPY, RPA
OB 2 T 20 F A B B s s i

RWFFETIF & T —Fh 3T RPA HARMILT K m] #i 4k
Rl vk, PelEsl . wES T, REBOER, XTF
B £ KO E— 2 B E A BB R N R

1 #RlERZE

1.1 &

111 AKX &R 21K (Solenopsis invicta ),
2% /N1 ( Monomorium pharaonis ) 3% [ ¥ [
A N T RS R SEAE MRS X, B K (S,
geminata ) >R [ 1 m 44 18 H AT IR A, RSk Y
( Pheidole megacephala ) 3% F ¥ B4 Sk AR 205 A
iR BRI, LB VI ( Trichomyrmex de-
structor ), LIREVIHEL (T. mayri) R A A
TP AR F iR B AR, I UREAR I A R, PR
FEAETOK S, AT 20 CUKFEN .

1.1.2 2% A MR/ /4 2155 P 4] DNA 2
B & . DNA glifb Do & . KIG @ iksz
A (DHS5a) 1 A RARAEALRHL (dta) ARAF],
Premix Taq /i . #/4& pMD™I18-T Iy [ 5 H EA )
AR (dbat) ARRAF, RPA JLAEY 157 &1
F 3 [E TwistDx A A ; PCR =4 &lifbifks & H
TEEBR A

1.2 FHik

1.2.1 DNA #I ]Il /40 M/ 2H 2335 X 24
DNA $#2 AR &, % R S UiBH 5, 43l $2H
JUFSBCREA DNA, M ME S8 L T
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(BRI BRAX S A BRA ] ) XFHEHC DNA - ¥R
K AT E , IRAFAE—20 CUKAR N2 H] o
1.2.2 PCR ¥ A A COI MG Y
LCO1490 1 HCO21982 g SR} L Wy Rl 5 A
BT (D) A, X EEAR DNA 3t
7 PCR 9 4, PCR R Bif#i ] 25 pL R & , 1
%5 12.5 uL Premix Taq. 9.5 uL JCRE#4li/K . 1.0 uL
DNA #EAFIIE . K54 (10.0 pmol/L ) 45 1 uL,
LCO1490 1 PCR I W 254 : 94 CTiZE % 1 min;
94 CAF4: 40s, 45 ‘CiR K 30's, 72 CHEfH 1 min,
Wy 1 5 MEH; HCO2198 (1) PCR i 5514
94 CAEM: 40's, 51 CiR &k 40's, 72 CZEH 1 min,
35 MEFR; 72 CLEMH 5 min, $ PCR F=HI1E 1%
REREEEE AT K, (A DNA fifl [l i
Rl B iy & eAralife i, # it =y Mk
& pMD™I18-T #4%, W& Wi bR E

(DHSa ) ", Gk A TORE, H s A R A
WIRHE A BR AR () )P,

1.2.3 314kt I TwistAmp K %31
FHHERS (https://www.twist dx.co.uk ) &iT, #
## NCBI ( https://www.ncbi.nlm.nih.gov/ ) #2{LfY
2T R ISR R 4 SR 2 550 5 Fi ol 2 b FDE
AT L) i Y 2ok R 4 BE 4 ] MEGA 11 4T
LEXT, FRENZL KO RE T I A, R AR
KR 961 bp AL KWL HYZ AR NADH it &0 il 2

(ND2) ®:HFF4, i Primer Premier 5 #4414
sl Y, ¥ it gl %y 80 % NCBI ff A
Primer-BLAST DIREXI B ¥ AT 0 A e, 45 %)
ND2F Fl ND2R, #ai5| Y o re s, it i
Fes M RAFMI5 19, IF iR A W R ey A1 R
ocaE (R G (R 1),

®1 FKBETASIY

Tab. 1 Primers used in this study
BlE/E2N Sl¥Fs (5-3")
Primer name Primer sequence (5'-3")
LCO1490 GGTCAACAAATCATAAAGATATTGG
HCO2198 TAAACTTCAGGGTGACCAAAAAATCA
ND2F CATAATAATAAAATTAGGTATCCCCCCATT
ND2R GGGGAGGATAGAGCATAGAAAGATAATAGA

1.2.4 PCR BiE3| 447 X RPA 51417
PCR Jz i B uEFs 54, 7F 25 pL R A& pilifT, (&
ZAU4% 12.5 uL Premix Taq i, 10 pL JCHEBAIK ,
ER 51814 1 uL, 0.5 uL DNA 4. PCR 4

RV ARJT: 94 CHIAEM: S min; 94 CAFME 30 s;
58 ‘CiR Kk 30s; 72 CHEAf 30 s, 30 MEFR; 72 C
FEAH 10 min, B 20 uL SN =49, 78 3%Bi A5 it
JE 100 V 1E R HL YK 30 min, HLUK S5 o5 76 SE R K
BRGERINEFT T ML HARAF L
1.2.5 RPA BiEj| #4570 X51%i#1T RPA
RN KT, GRS A TEAE . RPA ROWAIR R
9 50 uL &%, 14K 29.5 uL Rehydration buffer,
11.2 uL LK, IERM5Y45 2.4 ul, 1l
DNA #& #t , 2.5uL 280 mmol/L % MR £
[Mg(CH3COO)2] ¥ W, fii 5 A MgOAc, Jti%
Rehydration buffer, JCR#A 2K . 1F 2 a5 ¥R
A1 MR N B A5 B, J5 A DNA #
BFl MgOAc, FE/ME%IRAIG B, 16 PCR 1Y
I 37 CHEE 20 min &0k o KN =4 IR
PCR F=# 2lifb i3] &l B A5 k7 4lifb J5 L B 20 pL
5 2 uL 10xloading buffer JR =) A, 7£ 3% iR
BERE I 100 V fE R HL K 30 min, LUk 4E 05 76 5
UG R G0 5 MBS N MBI HARFESS
1.2.6 BB EG TR KL DNA HEi7
RPA V5 P28 A 1 uL () SYBR GREEN |
IR YRR G B0 5, BUE TR 6T T T 4% .
127 RPA R E® A #H AR WWHWE N
100 ng/pL 2T K DNA R $22 FEABS BEAR R B 2
1.0x10", 1.0, 1.0x10™", 1.0x1072, 1.0x107>, 1.0x
10*, 1.0x10° ng/uL, PCR Fl RPA W& R A7,
43547 RCR Al RPA S )i, PCR 2% Ji i Bifik
BEEE RS PR IRIE, RPA 45 S 38 5 Bt iR W e e L Tk
FGEN N IE o
1.2.8 DNA B4R ixeiK%& S PRITI
S BIZE AR S o) RPA A6 P (1 DNA Ps 4R 5Oy
o 18 1.5 mL B0 A 50 pL Jowidsalik
FRRIR P o %o 0 A A7 78 A O IS, AR o 0 B
FE 100 C/KIEER /K INAA 1 min 15 E]45 5 DNA
AR . F 122 uL R R S AR R B SRR R
W1 11.2 pL TS 2K i DNA #:17 RPA [, #F
LR P42 B PCR 7= W 4l A 70 £ v W B w474k
b5, 20 pL 5 2 uL 10xloading buffer JE2) 15,
K, 7 3% s BEEERE I 100 V fHEH K 50 min,
FL UK 25 R FEBE I U R G 52 A3 5 N A H
PRAFEE R

P RS I A R A 26 50 pL TG R 4K Y
B A T AT S R AT 8 B A 4
B 100 CHNFY 1~2 min, HC 11.2 uL HLEEWM
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AR A G5 buffer B S0 & H, i 2.5 uL
MgOAc Hil VR &), ¢ f b 45 48 7F T v 50 A
37 CHEHE X &R BB NI 20 min J5, ITA 1 pL
SYBR GREEN [ #4ekl, #5105 FERMAE LR
gL,

2 BREHSH
2.1 AWRIAAFEE

COI 38 5114 7= 1y 1) Bk Jie v Uk 225 SR fn 1]
1 iR, 1~6 SIkiE B BLAA, R B A By
W3, il NCBI 19 BLAST T E B 7 45 3R 5
B R v ) Py R R S R AT e, R R R
BIKT 98%, FIHIAIS A B

bp
2000

1000
750
500
250

100

M: DL2000 DNA marker; 1: £0k#; 2. #HF Akl 3. 3%

INERWL; 4: TTREKWG 5. MAEYIMG 6: HICEYIMIL

M: DL2000 DNA marker; 1: Solenopsis invicta; 2: S. geminata; 3:

Monomorium pharaonis; 4: Pheidole megacephala; 5: Trichomyr-
mex destructor; 6: T. mayri.

B 1 COIEMA5I% PCR=¥RBIX&ER

Fig. 1 Results of electrophoresis of PCR products from
COI universal primers

22 RPAS|¥I$5RMESH

HEA A E PCR X RPA 5|4 0 4% S5k ik
35T, BRBRRHEE R Ik 45 A& 2 fioR, 15
VKGEA B BAH, 2~6 VKB TG A& B, 510
SR AT

RPA 21 S B A8 B LUK 25 R an 18] 3 Fiom
PGB 1 AR, UK 2~6 L&k L, 519
FE RPA SR e PR AT
2.3 AL AT 4 A

X5 Fiig B DNA #5338 7 RPA W, [N
JE R ZMAA 1 uL SYBR GREEN R4k},
EWGIRA . SRR, 1 SRR TR AR OGTR
TREEERE, 2~6 SEILINHE (K 4).
24 PCR 5 RPA & R 8 E

FIHEE PCR Jrik5r T RPA 514X A [Rl ik
JEE RS RS DU R ARE L B R R P UK 5 SR B

bp
500
400

300

200
150

100
50

M: DL 500 DNA marker; 1: £0CH; 2. #0730 dk3/h
KW 4 TTRKMG 5. MABUIMEG 6: BIRBDIM L
M: DL 500 DNA marker; 1: Solenopsis invicta; 2: S. geminata;
3: Monomorium pharaonis; 4: Pheidole megacephala;
5: Trichomyrmex destructor; 6: T. mayri.

B2 Sl¥HR1E PCR®IE
Fig. 2 Primer-specific PCR validation

M 1 2 3 4 5 6

M: DL 500 DNA marker; 1: £0KH; 2. #WFKm; 3. %
HENFWG 4 TR S ALCEYIMG 6. SAREYINI,
M: DL 500 DNA marker; 1: Solenopsis invicta; 2: S. geminata;
3: Monomorium pharaonis; 4: Pheidole megacephala;
5: Trichomyrmex destructor; 6: T. mayri.

3 SR RPA IIE
Fig. 3  Primer specificity RPA validation

1 2 3 4 5 6

L: Z0KRMG 20 Bl KW 3 RE8/NEBG 4 T Rk 5.
ML BV 6: HIVEYIMEL,
1: Solenopsis invicta; 2: S. geminata; 3: Monomorium pharaonis; 4:
Pheidole megacephala; 5: Trichomyrmex destructor; 6: T. mayri.

4 RMZRARAKRNER

Fig. 4 Reaction endpoint visualization results

1~3 SUKEA &, 4 STKIERZA W L&A,
5 SYKE A B, PCR SN Y 52 SO #60 %
PR EEH 1.0x107" ng/uL (&l 5 ).

RPA S S IR HHEE I VK 245 R R 1~4 5
VKA AR, 5~T SUkE R A, 8
SUKGEICAT B, RPA SN (14 52 65013 4G ) 52 1%
BRI 1.0x10* ng/ul (& 6),
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bp
500
300

200
150

100
50

M: DL500 DNA marker; 1~5 Z/REBRHAEE, 1. 1.0x10° ng/pL;
2: 1.0x10' ng/pL; 3: 1.0ng/pL; 4: 1.0x107' ng/uL;
5: 1.0x107% ng/uL,

M: DL500 DNA marker; 1-5 indicate nucleic acid concentrations,
1: 1.0x10% ng/uL; 2: 1.0x10" ng/uL; 3: 1.0 ng/uL;
4:1.0x10" ng/pL; 5: 1.0x10 ng/uL.

B 5 PCR &K R E#N
Fig. 5 PCR reaction sensitivity

LI g

M: DL500 DNA marker; 1~8 F£/RZEWE, 1: 1.0x10° ng/uL;
2: 1.0x10" ng/uL; 3: 1ng/uL; 4: 1.0x10" ng/uL; 5: 1.0x107?
ng/pL; 6: 1.0x107° ng/pL; 7: 1.0x10* ng/uL; 8: 1.0x107° ng/pL,
M: DL500 DNA marker; 1-8 indicate nucleic acid concentrations,
1: 1.0x10% ng/uL; 2: 1.0x10" ng/uL; 3: 1 ng/uL; 4: 1.0x10™" ng/pL;
5:1.0x1072 ng/uL; 6: 1.0x107 ng/pL; 7: 1.0x10™* ng/pL;
8:1.0x107 ng/pL.
Bl 6 RPARRREE

Fig. 6 RPA response sensitivity

AL DRI 45 R R, 1~3 S R
B EIOLES, 4~6 SERBMBNZOLES,
RPA 5o 114 T WA 2 S AG ) SR f 3 A ) e P PR
7 1.0x10" ng/uL (& 7).,

2.5 DNA HRERINFAEMRE

FHLEER) DNA 47 RPA SO, BRI
W aliAb 5 JEAT S NE R BE I HL UK L 0 B B R O e P
TREE R, VKiE 1 AR, RStk
WORLER R DNA By 35 (& 8 ). %45 R [FIHIE
W1, AT HIHH4E DNA 1977 0108 DNA 421, SRkik
£S5 At V1L T I 7o = el Y &R R E R DR

PR $2 DNA AU AR & 32 U DNA i ## , RPA
KW G a4 Z A 1 uL SYBR GREEN #4244k},
FEROROCIRT, B 1A BEOLRE (K9), i
IZEESRE, AT AR FR O A R YL R E R G TR
TSR A DOCI A B MR Rk,
T A I B ], 2 i A I A5

1~6 FARMIRHIE, 1. 1.0x10° ng/uL; 2: 1.0x10" ng/uL;
3: 1.0ng/uL; 4: 1.0x107" ng/uL; 5: 1.0x107 ng/uL;
6: 1.0x107° ng/pL,

1-6 indicate nucleic acid concentrations, 1: 1.0x10* ng/uL;
2:1.0x10" ng/pL; 3: 1.0 ng/uL; 4: 1.0x107" ng/uL;
5:1.0x1072 ng/uL; 6: 1.0x107° ng/pL.
7T ORAERFMREE

Fig. 7 Fluorescence reaction sensitivity

M 1 2 3 4 5 6

M: DL500 DNA marker; 1: £0KM0; 2. #GF MG 3: B/
FW; 4. TR 5. MEEUIHG 6: HIREDIHEL,
M: DL500 DNA marker; 1: Solenopsis invicta; 2: S. geminata;
3: Monomorium pharaonis; 4: Pheidole megacephala;
5: Trichomyrmex destructor; 6: T. mayri.

B 8 DNA HREHRENZER
Fig. 8 Results of rapid DNA extraction

1 2 3 4 5 6

— — - —

il

Lo 200 20 ARG 30 WRB/NRWG 40 T R
5: HMBCEVIMEG 6: HIREYIMEL,
1: Solenopsis invicta; 2: S. geminata; 3: Monomorium pharaonis; 4:
Pheidole megacephala; 5: Trichomyrmex destructor; 6: T. mayri.

B9 IIFENBR
Fig. 9 On-site testing effect

3 Wit

21 MU D — T 0L RE B | 8 T TR E A
ARFER, ColRAEBRITRE R ECER, ak
WOE NS AR K SR AR TR AL,
ERTE 2 M IX I AFAE LT K AR BV AR R, B
AV ) R, A [ 2 8] 51 5 FER A K
ST 2T KO0 ik N2 Bl Al TR A T A
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(R XU o 2T IO — LB B, 40 KO Al | 3155
T LR B S N R AR S i E e E . H
TR 88 AT 2 T 9y 40 KO A AR e R F- B, R
AT K SRS TAR MO, Pt . R Y
O3 TR I AR LT KW R B, A
W TR T —Fh 3T RPA H AR (19 21 KO ] A6 A6
Wy, PosERL. RS T, REE, X
B 45 2T IR — 25 HOEL A E 0 R AR AL
RPA il Ay £T K 43 25 5 43t 108 1 7
A, HET DNA KB, Rk, LAMP
)ik, RPA Klnd Al de, REUEH &, HE
WRE, LRI, AT =,
S HAb S B E AU 4> TS 4R TR S 4
R Fr. BB RPA SR H AR E )2
T D B RGP A, H 7 L A S R
Woperh, B A EIE />, PRITI 42y 73T
RPA SV ) A e i) RO A 7735, /2 RPA 45
PR AR L A AN S5 A B R, %O AT
7 PCR XS 25 BI AT ZE 30 min P52 UK, X
A 38 LS 27 i S 6 s 790 B3 €278 £l B DB sz
459 LEWALD %8 F RPA H R 454 Casl2a,
ST T FH AN % ( Phthorimaea absoluta ) [
BRI, TR 0.1 ng () DNA fE R
RIS I ER S S K PN &%) R ¥
Al DRI S5 107 25 SR, 1% BT X AR N TE T i
3Rk ; SHASHANK 45120125417 RPA Hl CRISPR,
S 96 2 7 PCR, RPA [ W a8 4E, R
TR T, X AZE A0 . Fon v I g R R S
1% ( Spodoptera litura )#ERf A E] T 100%., ZENG
25T 3y (5 BE R 8 ( Trogoderma granarium )
RPA Fll CRISPR/Cas12a Pt n] ALK , BEAS7E
40 min SERO HAR ORI, REERS] T 1.0x
107" ng/uL, F FEmR4ESEE 37 i 3 T RPA-CRISPR/
Casl12a [ 35 [E [ ik ol WAL PREAG I 3 RPA 37
WHFRITS), 454 CRISPR K4 A %) [ v &%
PEIEAT AL, ez A 2R R PTG I 17 e A1 PR
JE 4 1.0x107" ng/ul, KA ZRAE 30 min P EIAT
SEPUXT E BB P . AT RS RE
KA BB R LT WL, FEARRE R GE L Y
YTE LT KL, ARTIFFE LT K ORITE 2% b AL AL Fb
(1) 8% 0E o RPA RN B AR P854, ST 41
OB PR S, A R TR A A B G 1 A
75 ST ol SRS N IR A DA A ]
TiFE. RPA N A5 R AMRIR T, o

AR P2 7E F 1 20 min f8FF PCR {XEk7E 37 ‘CIE
R ERB P, Bl 5E A RPA IV . EEL
Kz, TR R R S0, W JEIE AR
A M oL Y P 5 SR, T S B A M oL Y RE s
B, ARG B8 D0 1 (X — SR ),
SR B FH 5 6 Y B Ry B2 1 28 55 19 48 7 AR R
BrONE B e F kA AR o R ) R A A R
B, EMACIHET, AREIOLME .,
J5 TE WG TR M SR A ORI T A B BRI
%, REEZH 1.0x10" ng/uL, HFE]H RPA 45
A BUIEFEE S B K8 /> T 30 min, F LAMP JZ )
WD T 60 min, K LA R EL MK, &
RYERL, HE Rk, & Hgia
FEUE O T L JE] LA S /D SE B R 45 1 b Ty, %
J5 A R AR B B, e DL X A3, 75T LR
YeoE, Bz kA R I, 3B Lk A STl 4%
5 B R ] o B A AT I R 9 s A
THAR SR, TR A Ay Al A 2 A e A )
L2y

ARG LI % E \DNA KIS LAMP
ik, AR R, R I AR
A2 R B B ATZ T B R R AR R Z AL, kA
RARE— L, R AR R, BRI
1y W5 A R 7 SR A H G YRl SR (8, JCRF %
KGRI A IS I 25 58, (AR 07 v
N H G B AR AN, A R — 5% .

£ 3Tk
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