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(57) Abstract: The present invention provides a real-time fluores-
cence loop-mediated isothermal nucleic acid amplification detec-
tion method. On the basis of a universal loop-mediated isothermal
amplification system, one or more of inner primers (FIP/BIP) and
loop primers (LF/LB) are labeled with a fluorescent group and a
quenching group. The fluorescent group and quenching group are
attached at any position of the primer except the 3' end. The primer
isused for nucleic acid amplification, and fluorescence generated by
interaction between the fluorescent group and the quenching group
is detected, to achieve nucleic acid amplification detection.
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[0001]

[0002]

[0003]

[0004]

[0005]

— RSN S A T AR AN 5 75

BRI

ACRIAVS S T —FRsKi Ay 71k, JUHSEI M T — My, B—skZ E
R VR - BRI 9 5 [P B B SR 7, TR ER A I =
W, B TR .

(SR E) %N

TR B9 T T I LA AR 5 F A TH Rps 2 B i, B RE
FERIRE L, s 2 Bt a . BORe b, BRI IS, 7 W
HIRTRY BORS I 5 78 B 5 M5E U M. ( polymerase chain reaction, PCR ) #
TR B R, B FERY BN (loop—mediated isothermal amplification,
LAMP ) s&ic i FIROTHIRY RN 2 —. LAMPRM R AT E SN (F3/
B3) . W5I¥ (FIP/BIP) FIEAS¥) (LE/LB) , i N5 IMIER B B Ersit,
TERAEEIR A (65° C) NELRESCHLY 8%, A Bz,

P IS R AR SR BB R A R A S R A B, AR
59T 43 S 256 A IR R S AR I

LA A BEEE SRS S~ A I, BN FE kL . TEETR AR,
LA T AR R, XA SRR A A SR o SERTAS A8 7
R Z R IR R G (#ISYBR Green, SYTO 9% ) 8¢ & 745 3 RS
XY R R T I . FETHRN SRR S B A Iy IR R e 2, X
PASEEZ EAe

BT e AR R R I SE N T A 5 TR R =, 1l AR ANFI L AMP
PRAH N IANF R AR A R ST, BV RIS S 2 BAs il
PALAMPYH 3908, A5 HIF9T BEAELAMPY (A 2 rh 5| \—Z5 RN 5 (FIp/
BIP) 57 iy ALAMACK (P8 (c—FIP/c—BIP), 3 AI{EN SRS N 5% A.
ANECH PR3 S iR s LR AR KR, FE BB S i 5 A
WK, §RGERE, NS [ EANECN R AR B ok, RSN BRI E S
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

BRI, 2T EWFRNDARQ (detection of amplification by release of quenching,
DARQ) . DARQJTEE ] SZHL S LAMPRS I, {E PN 5 |9 B ANECH B AR 5 TNH
DR T LAMPR S (TS, HAELAMPY 3hT, Tl s Aot —iE kb
FEN S AN 5 1 BANEON R A TEBORE R &, XN R E 4k, b
AWTTEEAENSG Y (FIP/BIP ) BEIAS WILE/LB)HI5 s IN—BCRe e MERI N
B LIFA, AE NPT A PR S 1 2GR IRV R B A, (RS LAMPY 84 A ]
AR E RN DB IR, ik SIS A 8y, (Eit 5 ik R ey ik A
HSIN—FET e, SXEEIN 1 RN AR R S

AWTTEBEAEY SRR IN—Br 155, (1550 Ehnrid 58 B F i SRy
SRR AT IR 222085, B2 55, BTk ZOR s Ehnr SN AR
ZEE TP A XA E i Tmfd (RS, temperature of melting, Tm) , X{if5
e TT AT — S B SRR

gE PR, UG T AR R R ST B SN A T AR RS T A A
SERIRPRIE, A, AFFER MR, CREHING ., P, SN E
AT PRI AR Y S I T vk

RIS

DR L R A SEORAEE, T LAMPEOR, ALIHRME Tkt
TAHSERIRIRY ™ 5 W P A AIAGIN T 7, ] SR — B 20 H S LAMPY IS
W, AR, JoREEING ., PRl SN R AR,

AT 15 AT EBsed g, XA HIRIOC S AT AR 1Y,
FIRERFELINE, I A IR A ARG . CRRANBRIIL .

AR BHBRTT SR ot -

B AR A S R SR R/ T A, DA T AR R RN 5
Yy (FIP/BIP) | BA51% (LE/LB) HI—4EE &5 W ubrids 1%, frdrid
519 B TR B AN IR A pIbric/ 81, BB CREBAERE AbR L/ 816
TP ARPRIL S IR a2

SRR AT ARO[ TER -SSR AR Y, ARy i, X298t
BRI & R AT SN AN, ARG 2RSS A S 2o iRy
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

WL TSN HINT . SREACRGY IR, XTSRS 4 th 52 TR,
T 5 02 1 5 DL B R A 5 A T

B FRA S SR T A S (TR S SRR 5 WA 5 2
SLAS BRI T8 WS DRER

BRAFROE S SIEREL, BRks SRR K S5 RIS A e
Biiks’ MIEKE,

BRBRYS" SIERELRAES S SRR T K TRy —
B

Friks® SHIE KGR A RIS (T) WAEIEHE KNS, JH
R KB S A K BRI K3 [T 55—

LT, TSR J LR R A T DDA R J U

B AR LA R L FIR i e

SRR KA FE R — AT S () . 55—
MAERRLE IS s

SRR KA O IR — ME AR TS 005" SIER L
i AMBUAERRLE I 5 BEk s WIEREL

BB L, Bs S ABT AR K S 2 A R~ 354 i 2
.

(EEFTHAA AL RO B , M E PR B | BRSO R A
B, FEOEIUAAT R BHRE ORI SIS, I EVRiia s BOE A
MR

AESEATERAT SR A BT, 4477 2 F A P B, AT Aok
P BUOS B b At LR R BRI O, SR 9 2 A
il

i, ARG RIS o & F R IR, AE5
R AEREAB 43 S SRR KA,
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[0025]  ZICEAIRVA KB R RS 5 MR8 b, BERTDAEX A S (2 1 5|

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

Wagrhe], ARFTDMER AN REBE S 005" s AT LSR5 i
PHTIE R, AR BITE 515 SRt K74 L

TERRY SENATAE 2519, BRI ZA 514 BRI SR i 2t A
BOW R R SEH], HaR 55

TETCH BRI, 2D W EEEDNA, AR IRZSH RS DNA TS5 A
AR FEA TR 28 (8] 3T, RS K; RAY RN, BIE5O0
SRR S 1 5 BFEIR A &, TR B AR 731 3 TEATE RO
BEDNA, BT AEEDNARNIPELL B5ER, AUk 2 CRE A A R B e
FOIERBPIIRET , HAFR R =125 5 .

TEARKWVRZIRY B80S S PRI R LA (T 5 IR B AR B e
PSS, 3™ St HIRAEA, XS, B Ebmc A 2 R MR KA ]
5 RN, FEL S PR B b A BE P SUARE B AN, Af AT DA H
IR RAREIIRGE, TIATREHAD TR, X th A KB T BRI K
SEP 5 [ W ER T & R A S [ T e TR R RENE, RRMEIE RS E
O, SCIL T s, (AR AR A

H H AL BHAHEL TR P 2 . PN DI S AT SR A HA T- Bl o e
AR REERT 0008, RO e 2 BT 0L, AR U2 BT
FAEEAE O BT R B S R s — 1k, (R R A HETE WSy 1
1, ANFEBR KN 26T B QuantStudio3PCRANEF , S8 R Fh oy T HE oAUk e
R B SRS SRS AR BEUEE I T ILAG , DRI RERE T R R T R R
EAE a8

ME R AR KA H 2 D MBI By S5 Y5 SRR, 5l
YoM BFR B AES GG, Ry 5 W B iy, xXAEE
PIBETAT 55, $RTH T 5 AR R, BRI 4 S

ML T BAEIEOR, ARAHTEA I M A

1) SCRMERR, AR HFIFBALAMPY Bk R, RETADA S WM L,
R H A S Wk A5 1, BB LSO R BRI RN, AT
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Oy T SRR SS CRIN AN 5 W SRR R B TAOMUILIL, TR

AN
[0033]  2) FAIGRARIEAR. FOCHRARIE R BB A HE AL S W57 S MIER3” sindNY
HATR] D

[0034] 2T 5 19 L BORRAE P AR CR I 5 S AT 5, RS I5” Smd TIE K
s TSGR K BRI A B RSP RC A KB, T BE S5

[0035] i 5 R RIDOREA B T, 5195 i e, SINTHR
5, TR,

[0036]  BI¥I5" iR B A A RRELE (T) AN SIERIEMTEF, JIf
AR AE KBS B B K BRI B2 5 [T 1 SN R 544 o

[0037] AR EREAUF AR BT DARE G0 ERAS 0 H PR AR ELkb, B st B s S 52
M,

[0038] Az T ARSI TR G i & AR,

[0039]  3) SRVERE: AR IR AP S0 77 1k FOAS D R 5 m 38 52 B 25 3%
—Ff, TCHAINOERELER, LR,

[0040]  4) TEYMA: AR BT A B8 0946077 1 e R NI I 2 5

[0041]  5) Fpthm: ATRABEGR N, ShSIM B SRR D 1
B el

[0042]  [RITTAC K AR H L AMPEETR 3 B9 YA I PR 4]

[0043]  EI2EACK IR I B B S LAMPY 4G 1400 (a) , 40 (b) , 4 (c), O
copies/uL (d) MUEIAIMEIIEDNA,

[0044] B3R TR HH AU SN LAMP SN AG 1400 copies/nLEITA MM EDNA;

[0045]  EI4EACK IR I B B S LAMPY 945 ll600 (a) , 60 (b) , 6 (c) , 0
copies/uL (d) FIPPT IECEDNA;

[0046]  BEISEACK AT A S LAMPR N AS M4 (a) , O copies/uL (b) BIFAIMPESL

HDNA;
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[0047]

[0048]

[0049]
[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

62 A 2 B2 HH A0 EE S LAMPH) 4 I AS U A i M B AR D T TG TR
DNA., 2) 40 copies/pL BIAMIEINEDNA; b) 60 copies/uL P JIREDNA; ) 0
copies/pL PP TERIHDNA; d) 0 copies/uLEFAMLIEINFADNA,

AR5 3¢

N A A BRI E BRI BN 24k B — 2 fgRe . D A S th U T
WAL, AR E AL I s heie

ARSI ALAMPY WG90, Rk vk 25 B34

1) fEIEFLAMPY SRR R R, AR B SR A K BRI — 5Bk 2 4%
51T

B AR BRI 5 . 125 m N5 (FIP/BIP) , ALy
RS9 (LB/LE) o

AIPLLEN B9 (FIP/BIP) /ERBI¥ (LB/LF) Hohr —5 ¥ A4 e bR sk
B S CERIRE R, e NS (FIp/BIP) /ER51%) (LB/LE) FIPRAS
B G W A A E IR EORE M S R RTAI KA

T NFE PRI KL B S W05 AT (R X, 3 v ] XA Rk
T, FPRSIP5 st TE R, BNTHE

T 51 ROBREL SN DA R S A, AT LARDRE S 957 it
ITIER:, PRSP R FE R HR ) — B TR IO KB, Mk o
Al

51¥5” s B A S e (T ) R E S KRR, I
HAZERIE KB B SO K BN =2 5 1D Y R RS i)

RS W M AR BRI TEANTPRI AT, TG F IR SRk A 15
Mo FIFRBURERSF R, BART DR s AR RIs i, (S et
JE S I e R — B R, AR, RN IER IR THLAMP S |73t T
FECEEA VK G RIFE R RITT

TE5 1 ERRIC, 25 CEEAIRRE R B 2 (R TRI R L ORI, S8R RS
B, SARRKIARRES: i SRR AR EE R 2 AR R EE T, B
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[0058]
[0059]

[0060]
[0061]

[0062]

[0063]
[0064]
[0065]
[0066]
[0067]

[0068]

FETE R AL G A B B 5 S 58 . EE I 2 (Rl B AL A 9354
Al

2) HAths1#:

LAMPY S8R 252 HAh 5%, nshs¥ (F3/B3) « N5I% (FIP/BIP) .
51 (LB/LF) 5, BB TS, WS EmLAMPY S5 1)
ORFF—BENT]

112 B4 bt T DRSSP G5k 25 | R 1 B R IR B A TR

XEFEAAIH T AR BHRIR S, RIS T BB 5 9 b A T B e
REEANIFRCIS, HADFEEIILAMPY B N 24—, BURTEER InasNG
B, MAZN T HE FILAMP RS AR R P AR, AN A2 AT S R R4
[

3) BEM: FAMEHISIERSRENE, 1Bt DNARAHE, Bst 2.0 DNAK
GRGE. AKHY, ARFEAEATEIN T HRR 2 a5 sk H A=
B T Y

4) M ARIE R A SR S IR I P AT R ML

5) BMREE: PRAHBIREEN B nh2 mM,EE R T2 mM,

6) ML : MIPAFANTPs, thA]PAEBdNTPs/dUTPs,

7) VRG] ALY G ARR TR IONT IR, QR TS

8) kR . FIDAARNA, WATDUADNA, AR ARNA, MATIIA
W SRR H ALV U DNA,

WA B AR RIS AAAE AR T, R AR IR IILAMPY B, 815 R
AR R S A B R B & o BT HS A BT, b
SIMEART A S G TR FILANS St A TIEA, JEROEEDNA . AR
K, HR T A SO MO s M BbRaEEsG, B, AL THREE, W
FEDNAFFAIA KPR T A 1 A 2 A AR KR AR T s, 2t

(ERepi-Et

w5
(E#Ejr

4
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

PCT/CN2023/128187

[FIR, XEAMCSIEE S5, FrEALAMPH sl MG o 2R G i
e, BRI, WASIOPRIC S IR E R TR FRD 5Py ik
AR N

HUHA TR IGIN, PIHYETE, IR R AT A RIS S [ P4k
Z IRk, HANF S A ZHB AR R R AT, DL 2 Al

2, JoREE RN, gUAT DA A AR R S S R, 18
WAEAFEEAR 5 ) ARSI CERA], sUT DA A8 P 0 25 sAe

AR5 5 NLAMPY SRS R AN o, RARAn T

IEHRIFLAMPY S8 55, 1X B PAAEFIP Fbf 7o bR It T Ak S
M5B R . EHENZOEERR, QAR KRR, H st R b bR
ICAEFIPS WIS iy, WEREEPARRCA S MR R]. X B SEAEFIP T T
bR, fESbrr, ARRTDAAEBIPS 9, BOEIRS 1Y 3 ThR I,

A THRCS IR, LAMPRIEAAY S B AIE AHRLAMPY M . B
4, FIPHE2 BN B PRI P2 85 5 e, ARS, SNSIPIE3RITERT I,
FEBstHGITE BTG PEVEA PR E PR B PRI ARERBIPYE B, ZE1T
P FRERUER T A 5 P R B RGE . AL T Bl s, N
PERR, PRIEHER T 2GR RIAR B 2 R RE RS, e R ERIEE, Mz
JEE SR

FE SR LAMPY SEE R, K AW RO O SR BTIORGE, T
A PAB A S A CE =, U ASSILAMPY S8 REAORS I . th T DAAED 5
g, APIE S TR,

AR ARSI E AN T
RSB e —Fh S B L AMPY RS I J5%:, FEERSIWILB FAS 1o RE

FVREREEA (FQ-VP-LB) , HBFENOMREE, BARFFINEENRR,
AT IS Vibrio parahaemolyticus O3:K6 DNAJAMINTS, 1%

LAMPY & Z 2. 1.6 uM FIP, 1.6 uM BIP, 0.4 uM LF, 0.4 uM FQ—LB, 0.2 uM
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F3, 0.2 uM B3, 1 X isothermal amplification buffer, 0.8 M FH3ZH#, 1.4 mM dNTPs,
8U Bst 2.0 WarmStart DNAZR G, 2 mM IifREL, fEFRDNA,

[0079]  B—RIIRE IR IINLAMPY Sk 20, B SRR K28 CE =
QuantStudio3 PCRIX65° CHZI RAETexasR edIBIANIZEN G, A A& 2
R, NV RERIIIIRES copies/uLIJHFRDNA,  H KR EDNAFEZAR Y 1
A4 PR DL BIZOCV 5 1, BEHZRONV IR . 0 copies/nLIgFEAR
b/ VS S NE A e [ 25 oS e

[0080] A FIRRNARH, B TIBHFRCIOUES, WA DA — A LF FARLsd
55, AR RS E RSN 5O UE S E3H, D 250y &l sl
W, HUARK 400 copies/ul, [ T LB_IBM I 2O CARORELRISN, FFLE b
B T RIREIN SO CAROR A . AFEE TER2A LB E B 15O LRI 2O E
5, APAERBIEIAS IO S 5 R

[0081] K1 BIEIMEIELAMPY S84

[0082]  [5%1_sm_0001]

bR JPa (57 #137)

VP-F3 ATCGCACCAGCTACTCGA

VP-B3 CGGCGAAGAACGTAATGTCT

VP-FIP CCACCAGTAGCCGTCAATGGTGAA
GATGATCCAGCGACCGAT

VP-BIP ACACCAACACGTCGCAAAACGCGT
TCTCGTTCGCCAAAT

VP-LB TTATCCGTCAGCGTTGTGAAGCA

FQ—-VP-LB 5’ TexasRed—TTATCCGTCAGCG/iB
HQ2dT/TGTGAAGCA

VP-LF TCGTTTTTTGCCCATTCCCA
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[0083]

[0084]

[0085]
[0086]
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IS BIR AE—Fhat BB L AMPY BRI 1, RERS IMILERS SRAE K
(MR IE K1) ), FHEAERERILE B R AR K B ( FQ— Se—
LE) , H[AEE RO MEE, BARFAIE S andefis,

PUEEYP T IS Salmonella typhimuriumDNAASIIN %, ZLAMPY (A&

ZH2 . 1.6 uM FIP, 1.6 uM FIP, 0.4 uM FQ-LF, 0.4 uM LB, 0.2 uM F3, 0.2 uM

B3, 1 X isothermal amplification buffer, 0.8 M F{>fik, 1.4 mM dNTPs, 8U Bst 2.0

WarmStart DNAZR G, 2 mM BRIREE, HFRDNA, K R AR E RN
ANLAMPY SRR, 65° CEHLMPREESO LR, AMIZE R FE4FrR, &R
AR IR E6 copies/nLIN EFRDNA, H RIS RY Bt 28753550 BN AT
PAKBIZS B, BiIHIZR R R . 0 copies/nLINFEATCY HaHZE, 1]

12N CAE R D 4
722 YT IR ELAMPY 4]

[#%1_sm_0002]

AR FFA (57 2137 )

St—F3 CGGCCCGATTTTCTCTGG

St—B3 CGGCAATAGCGTCACCTT

St—FIP GCGCGGCATCCGCATCAATATGCC
CGGTAAACAGATGAGT

St—BIP GCGAACGGCGAAGCGTACTGTCG
CACCGTCAAAGGAAC

FQ- St—LF 5-HEX— TGCAATGATAIBHQI1dTGG
CCTTCAAATCGGCATCAAT

St—LF GGCCTTCAAATCGGCATCAAT

St—LB GAAAGGGAAAGCCAGCTTTACG

St—F3 CGGCCCGATTTTCTCTGG
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[0087]

[0088]

[0089]

[0090]
[0091]

11

PCT/CN2023/128187

ARSI R B BB LAMPY HER IS i, KN SIMIBIP 57 St (N
MR A IE LT ), HAERER IBIP_F B R BRI H] (FQ-VP-
BIP) , HHIEEDY35/ ML, BRI B R3TR,

PASR IR R PRSI Vibrio parahaemolyticus O3:K6 DNAJKGII 5, %

LAMPY SR A5

1.6 uM FIP, 1.6 uM FQ—VP—-BIP, 0.4 uM LF, 0.4 uM LB,

0.2 uM F3, 0.2 uM B3, 1 X isothermal amplification buffer, 0.8 M HHZ2k, 1.4 mM

dNTPs, 8U Bst 2.0 WarmStart DNAZE AT, 2 mM iliRes, HIFRDNA,
KRR E TR NN LAMPY S8R 22, I TIFEBR KL 20 E 2 Q
uantStudio3PCRIY65° CH AL TexasR ediEAIZE . &S RANES R,
12 BERS IR ZE 4 copies/u LA BARDNA, HAE403 BN A DR BIZ &
W1, WBERS IR R . O copies/nLIFEATCY HERIER , UiIHIZ R N oA R

MY
3 FIA I M ELAMPY 374
[#%1_sm_0003]
AR A1 (57 2137 )
VP-F3 ATCGCACCAGCTACTCGA
VP-B3 CGGCGAAGAACGTAATGTCT
VP—FIP CCACCAGTAGCCGTCAATGGTGAA
GATGATCCAGCGACCGAT
FQ-VP-BIP 5’ TexasRed— TGCAATGACACCAA
CACGTCGCAAAACGCGTTCTCG/iB
HQ2dT/TCGCCAAAT
VP-BIP ACACCAACACGTCGCAAAACGCGT
TCTCGTTCGCCAAAT
VP-LB TTATCCGTCAGCGTTGTGAAGCA
VP-LF TCGTTTTTTGCCCATTCCCA
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[0092]

[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]

AR ARSI S EELAMPY BERS I 77 12, (5] A U2 H A il 7 14
[A Vibrio parahaemolyticus O3:K6 DNAMIPD| I B Salmonella typhimurium DNA,
PR SR 21 0 A AT R SR I R MR 2R . IXLAMPY HMA R (Y
&t 1X isothermal amplification buffer, 0.8 M T8, 1.4 mM dNTPs, 8U Bst 2.0
WarmStart DNAZR G, 2 mM BfREE, PIFEEFRDNA, 2 ELAMPY {4k
25 EIRE: 1.6 uM FIP, 1.6 uM BIP, 0.4 uM LF, 0.4 uM LB, 0.2 uM F3, 0.2
uM B3, HAERIMEIUELAMPS AR E 5 30%, 7T IR EHLAMPS #2400k 1E
5 70%. Fl FHZEER KSEM 268 & QuantStudio3PCRAN65°  CE SREE TexasRed
HIEAHEX A2, AMEE RAanEle R, ZN NV RERI A 40 copies/
uLHVibrio parahaemolyticus O3:K6 DNA 4160 copies/uL Salmonella typhimurium
DNA, Pz CEER NG S JoAHE Tk,

A A A

AR MR 440 h

SEQ ID No.1;

ZFR: VP—F35 WA 75

AiEIIR: A T4 (Artificial Sequence)/ synthetic construct

ATCGCACCAGCTACTCGA

SEQ ID No.2;

ZHr: VP-B35 A F A

AiEIIR: A T4 (Artificial Sequence)/ synthetic construct

CGGCGAAGAACGTAATGTCT

SEQ ID No.3;

ZHR: VP—FIPB|¥EEA 53]

AiEIIR: A T4 (Artificial Sequence)/ synthetic construct

CCACCAGTAGCCGTCAATGGTGAAGATGATCCAGCGACCGAT

SEQ ID No.4;
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[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]

[0117]

[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]

[0133]

ZFR: VP—BIPS|#ELA 73

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
ACACCAACACGTCGCAAAACGCGTTCTCGTTCGCCAAAT
SEQ ID No.5;

ZFR: VP—LBS|#ELA 73

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
TTATCCGTCAGCGTTGTGAAGCA

SEQ ID No.6;

#hR: FQ-VP-LB5| WK 55

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
TTATCCGTCAGCGTTGTGAAGCA (5° UifE i TexasRed; W B I THRELAS

IBHQ2)

SEQ ID No.7;
2R VP—LES| ¥ 73

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
TCGTTTTTTGCCCATTCCCA

SEQ ID No.8;

LR SB35 1AL A

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
CGGCCCGATTTTCTCTGG

SEQ ID No.9;

ZFR: St—B35| ML )

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
CGGCAATAGCGTCACCTT

SEQ ID No.10;

2Ry St—FIPS ¥R 73

HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
GCGCGGCATCCGCATCAATATGCCCGGTAAACAGATGAGT
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[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]

[0141]

[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]
[0155]
[0156]

[0157]

SEQ ID No.11;
2Ry St—BIPS | #ELA 73
HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
GCGAACGGCGAAGCGTACTGTCGCACCGTCAAAGGAAC
SEQ ID No.12;
#HR: FQ— St—LF5 |[¥IEEH 4]
HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
TGCAATGATATGGCCTTCAAATCGGCATCAAT (5° SifSHMiHEX; HA[A] i
M THRZLZBHQL )
SEQ ID No.13;
ZFR: SLFS WA 5]
HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
GGCCTTCAAATCGGCATCAAT
SEQ ID No.14;
ZFR: SLBSIEEA A
HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
GAAAGGGAAAGCCAGCTTTACG
SEQ ID No.15;
LR SB35 1AL A
HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
CGGCCCGATTTTCTCTGG
SEQ ID No.16;
# R FQ-VP-BIPS | WA 541
HEWEEIR . A T4 (Artificial Sequence)/ synthetic construct
TGCAATGACACCAACACGTCGCAAAACGCGTTCT

CGTTCGCCAAAT (5" BifiTexasRed, HEIHEZETEMBHQ2)
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MR ER A
N —FRSEE SO PRI AIRY IR G VA, BARFE T

BRI T SRS AR R -, ARSI, BRS¢
BE 2 LIk Ve Vel L /e A TVEI k) N iz i e ve S 2 L DR S
Fobric/ B0, Hae RPN R LRI/ B T bsic 517k
37 ST E

IRIE M F R AFRIC S I TR 3, ARy S Rerh, it
FLPART & R S G TR AR, ARFERT S 21 H S IR DU RS

SR DL THIRT .
[RUMEEKR 2] IRIANA ZER TR iR iRy 38 5k, BRI T

RIS SR AR AR A S A AT REX B A SO ALy 5 (A
5 BCE A BB T WS D REN o

[RUMEEK 3] IRIANA ZER TR iR iRy 38 5k, BRI T
Fridbric 5 W EAS” B, Tl R R AT 53 B
HBARCAENTIRS MR

[RUMEK 4] IRIEANA ECR PR R IRY 38 55k, HARF AT
FiriRs” s Bk A BEne (T) EREEFS, IF
HAESRAE R B B B BT 122 5 (W 0 R

[RUM K 5) PRIACRIZE R —ME— TR ARIRRY 85 7%, HARHIEAE T
Fridkbrics ¥ b, Pk s SEFRATRD AT e R B 2 [R] R TRIERAE
9-35MmEE 2 [

[FUMEK 6] PRIACRIZE R —ME— TR ARIRRY 85 7%, HARHIEAE T
FEBHATIZIRY SER, AL BRIR A B, ARIes WA by
By, R AR B IIRe Ry N EH N, 1 BASERR
BOEARIE BOMGE o

[RUMER 7] PRIACRIZE R —ME— TR ARIRRY 85 7%, HARHIEAE T



16
WO 2024/259848 PCT/CN2023/128187

FEVE TR WG, UL HAREIR F BUN, XANE H AR
BRSBTS R A B R B R A RO R R
REEA, SN 2 ERRA I,
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