TR A SR IR Nov. 20, 2024, 51(11): 4725-4735

Microbiology China DOI: 10.13344/j.microbiol.china.240150
http://journals.im.ac.cn/wswxtbcn Copyright ©2024 Microbiology China All Rights Reserved
2o A
FHSLIG =

E T CRISPR-Cas13a Y A RS B BN 75758
[ E4VA

ZRA Y, HRC Em F2E

1 BN NI T AEEGE, TR AP 450001
2 FEHRERFMRBEHAERATRR I, JEE0 100071

LA, wh5E, INVEMS, A5, BT CRISPR-Casl3a WY AMNEE B EJB AN 5 EE @ ()], AW 7dak, 2024, 51(11):
4725-4735.

JIANG Yaxuan, HAN Yao, SUN Yansong, LI Hao. Establishment of human adenovirus species B detection method based on
CRISPR-Cas13a[J]. Microbiology China, 2024, 51(11): 4725-4735.

B E: [¥%] AMAHE B LB (human adenovirus species B, HAdV-B) ™ 5| A2 7R il B $ Ao & 2
MR, BEHLTRZ, AaseZ k. fEHENFE, (B8] FL—FS47F. 28 B4%
{1249 HAAV-B ¥ 75 k. [5 %] EAMRAE B4 LB R if ik HAAV-B ¢tk 5 5 5] T AR T 4
S+ F 40 B 44 B) 38 (recombinase-aided amplification, RAA)3| ##= CRISPR RNA(crRNA), # %4
4 RAA 3% K .CRISPR-Casl13a % %t iH £k ik 4% BRAS M) X 2K 3 KR (easy-readout and sensitive enhanced,
ERASE)#)4t 3t HAAV-B 894z BR bk A 7 ik . [4 R #7 % & 35 min 69400 B 18 2, =T 4 %)
&% 10° copy/uL #) HAAV-B DNA, #Z 7 ikt RBE L £ AT L2 & PCRAE Y, 5 Htb-dRiE 7%
BT R LB, AR M s R BT m 2] CAEA 36.19 4955 fa AR, [446]) AR
T AT HAAV-B KRR 7 ik 669 2. ik . EANEN B AR ER, L F F AR NEZ
%,  HAdV-B 894 324 7 3769 7 % .
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Establishment of human adenovirus species B detection
method based on CRISPR-Cas13a

JIANG Yaxuanl’z, HAN Yaoz, SUN Yansongz, LI Hao'?

1 College of Public Health, Zhengzhou University, Zhengzhou 450001, Henan, China
2 Institute of Microbiology and Epidemiology, Academy of Military Medical Sciences, Beijing 100071, China

Abstract: [Background] Human adenovirus species B (HAdV-B) can cause respiratory tract
infections and severe pneumonia with high mortality rates. Currently, there is a lack of rapid
and accurate detection methods for HAdV-B. [Objective] To develop a highly specific,
sensitive, and user-friendly detection method for HAdV-B. [Methods] Conserved sequences of
HAdV-B were screened in the human adenovirus E4 gene region, and specific
recombinase-aided amplification (RAA) primers and CRISPR RNA (crRNA) were selected. We
then established a rapid nucleic acid detection method targeting HAdV-B by combining RAA,
CRISPR-Casl13a system, and easy-readout and sensitive enhanced (ERASE) nucleic acid test
strip. [Results] The established method could detect HAdV-B DNA as low as 10° copy/pL
within 35 min, with the sensitivity comparable to real-time PCR. No cross-reactivity with other
respiratory pathogens was observed. The testing results with simulated samples showed that the
method can detect the weak positive samples with a Ct value of 36.19. [Conclusion] The test
strip assay established in this study for HAdV-B can detect the target nucleic acids in a simple,
rapid, and accurate manner without the need for specialized nucleic acid detection equipment,
which provides a new method for detecting HAdV-B.

Keywords: CRISPR; human adenovirus; isothermal amplification; nucleic acid detection;
ERASE strips

AR5 85 (human adenovirus, HAdV)J& ot
JEE ()5S DNA W sE, A Z M85, 938 7
J&(A-G), FI5|KZHR N, 324045 0TI 8 %
e IREEER S B E . b B, CL E
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RE IR EAEM 2, JETRE S, CHEHAHEAE
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I8 (enzyme linked immunosorbent assay, ELISA)FI
SEI G E i PCR s a5 RE 77 0 2 A0 Jo) 10 16
H3-21d, FERTEK ., 2EIF2% 15 ELISA £0R5)
HBUER A s gPCR AT Tl 2Ok e 4%,
AN BETH A IR AT B DX A I SR U X A
TRERIEYe, H AT JCRRRGRI T A Rk, X
AW eE B & B PR | HERH HbAS I RE B8 AR 22
UEBAI PN SRS O A R R A N (7 DUIE S
AIXSG, HETTTE Silm PRIGY T R B 2 o

FEA KR 1 T4 4% 8 . 35 42 v A R AG: D SR
B, HO4H A B T 89 (recombinase-aided
amplification, RAA)H A J& —Flrple 8 4% iR 9 1
HA, MBETE%E PCR I AR, RAA ¥
SRR E S Z AR IR D B, BRAE ] 20 HL
FEI AL, AR S R AR AR YR, IR
JEAE TAEIREE(37-42 °C) F EAHM 5 RAA 514
SRR ME G, 55 E AN DNA B AR A7 5
4545 TERAEESS G AT B T 4T JT DNA Bt 3L
5, BT DNA SRS AL 5 BUHT 00 HAME, 5K
PR AR S Ry U B, AR R
T2 AR R BRI i S AL TR v, e — b
HA 1 AT S AR,

A PR I T e (o] S o O e 4] R HOARH G 3R
%i(clustered regularly interspaced short palindromic
repeats associated systems, CRISPR-Cas) Y &
W, BARIRSWIE AR 4. CRISPR-Cas
R4 PCR MRS 1S, TF R Z Rl R
BUEE R . RS ESR MR IS W TR il
“DNA endonuclease targeted CRISPR trans
reporter (DETECTR)” CRISPR-Cas12a #% A6l

i AR Fl“specific high-sensitivity enzymatic reporter
unlocking (SHERLOCK)” CRISPR-Casl3a #%i2
RGN A TO200 Ay T v A R L S G
R, ALK CRISPR-Cas 240 R i it o) J2
ProRMZE G, IR Pk HAER A% IR

K B fERAMBEEMRE D, HEh T
CRISPR-ERASE #Z R A5 R 4T 1), iz AR
JEF CRISPR-Casl3a R4, ¥4 Casl3a & 11
FNROARES, WO A TIEE, BT U0 i A
FAM L FA ) 2 2 RNA L &1 FAM J
9L BT P12 RNA 5 FAM B4 e 4 4 ks
44, MY CRUBPL FAM PLIRES &1L,
C &, W AREREMEMN T LB
HERE R AR BT U RNA, TR 41
DR, RE A MARPUNBIPRET, T &iyat
FEOE MBI ZR, —um i FAM LA K4
G5 FAM LRI ARG AE T 26 5 65 FRAT A
ORI R 5 RAA FoREES, I T8 19
PR HE | B TR SR e 1 RN I B 2 Bl o o S5
o SR A R ARG I 20 2 R ARG I R 2% R
M Ll A% R A2, PTSEBLMRT B L R
PO IR R . AW E T RAA FARFN
CRISPR-ERASE R4 ARFAZE &, Sy —Fhét
XFANRREE B O JE AR, Pkl . RS
BRI i, ARk BT BE S [ ™ S GE
SR A NS B B AT AR ARSI 1
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1.1 #&

T HAAV-B {577 F1 9 PUCST JiTkr . 25t
i RNA | iR40H 45 RNA . RAA 5141 % crRNA
b5 R — I A R A BR A /A (R 1)
FH U0 B S A TR AR ST (NIM-RM4054) . 7
TR B A% BR AR YY) R (GBWE091089) 1 1 [ 5%
FRUEY) R IRIL -5 . HAAV-1 (BNCC364939)
HAdV-2 (BNCC364932), HAdV-4 (BNCC363721).
HAdJV-5 (BNCC364109), HAdV-6 (BNCC363394).
HAdV-31 (BNCC370016)#ZERbriEY) Al HADV-7
R K 3% 55 B R (BNCC363510) g [ Jb 5tk 4
BIERAE D E AR TP -
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Targrt i ; B ;
Conjugation pad Test line  Control line

S

Non-targrt
Conjugation pad Test line  Control line
-ﬂ-— Casl3a-crRNA —— Target RNA @ —@ FAM-reporter RNA-Biotin
Y Anti-FAM antibody v Streptavidin . FAM antibody with Colloidal gold

1 CRISPR-ERASE IR FZE &N R EE
Figure 1 Schematic diagram of CRISPR-ERASE nucleic acid test.

*®1 ASLEFRASIYFS

Table 1 The primer sequence used in this experiment

Name Sequence (5'—3")

HAdV-B conservative CTCTTGCAGAACAGTAAAGCTGGCAGAACAAGGAAGACCACGAACACAACTTACAC

sequence TATGCATAGTCATAGTATCACAATCTGGCAACAGCGGGTGGTCTTCAGTCATAGAAGC
TCGGGTTTCATTTTCCTCACA

RAA-F TAATACGACTCACTATAGGGTTGCAGAACAGTAAAGCTGGCAGAACAAGG

RAA-R GACTGAAGACCACCCGCTGTTGCCAGATTG

crRNA GGGAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACAUAUGACUAUGCAUAG
UGUAAGUUGUGU

qPCR-F CAGAACAGTAAAGCTGGCAGAAC

qPCR-R AATGAAACCCGAGCTTCTATG

qPCR-P FAM-ACCACGAACACAACTTACACTATGCA-TAMRA

Fluorescence report RNA FAM-UUUUUUUUUUUUUUUUUUUU-BHQ1

Test strip report RNA FAM-UUUUUUUUUUUUUUUUUUUU-Biotin
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1.2 FERAFIFNH

RAA ZRY 34050 £ JE Al B, Ao Al A=
YIRHEARA T ; (NTP Mix, T7 RNA E4 A
RNase Inhibitor, New England Biolabs 2y ; JG
KRR /K . MgCl, %5 . TagMan™ Fast Advanced
Master Mix ., HEPES 2% M Fll ¢ 64t RNA,
FEB KRB A ] LwaCasl3a &1, FAL
& Wi A Y BB A BRA Fl 5 MiniBEST  Viral
RNA/DNA Extraction Kit, % HEA Y+ AL
SOABRA . PCRAY, FEERCHRBHL A
2 i PCRAX (A SR A fiw e 2™ b A PR
GlEvy, AR It AR L R A R A H
1.3 RAA ¥ 1%

RAA § Hi S % RAA IR HRX57 &
LRI . PR R . A Buffer 25 uL, B
Buffer 2.5 uL, RAA-F, RAA-R (10 umol/L)#%
2 uL, o ERME/K 3.5 uL, fF9 1A DNA S L.
KRR RE T4 L 39 °ClEEMF 30 min
J& SE AT 1
1.4 CRISPR 48N

CRISPR/Cas13a Z¢ A MK R : TNTP Mix
(25 mmol/L) 2 pL, RNase Inhibitor (40 U/uL)
1 uL, T7 RNA %450 U/uL) 0.5 uL, HEPES
ZE W (1 mol/L) 0.5 pL, MgCL (1 mol/L)
0.25 uL, JCKZPRAE/K 10.75 uL, %061k RNA
(2 umol/L) 2.5 uL, crRNA (100 ng/uL) 1.5 uL,
LwaCas13a £5[1(25 nmol/L) 1 uL, RAA ¥ #4 =
Y5 pL. BAIARE T2 E R PCR XL
(FAM ZOGIEIE , ALK 490 nm, K Hf
FePE K 520 nm)fE R 37 °CIF &, 2 min ¥
1 IRVOEES, 60 min, 2GR
AR
1.5 CRISPR-ERASE i®{ 45 #&

K fA % . fNTP Mix (25 mmol/L) 4 uL,

RNase Inhibitor (40 U/uL) 2 pL, T7 RNA R & i
(50 TU/uL) 1 pL, HEPES & #1%(1 mol/L) 1 pL,
MgCl, (1 mol/L) 0.5 pL, JoZRREE/K 26.5 uL, iR
A4S RNA (200 nmol/L) 5 pL, crRNA (100 ng/uL)
3 uL, LwaCasl3a %E{(ZS nmol/L) 2 pL, RAA
PG S uLo 37 °CIEIEMFE 15 min J5 B
WA Z o ARSI , S51F 3-5 min, #RIR
IR 25 2R
1.6 ERENEWRNKEE PCR QN

PCR [ JWifA% : TagMan™ Fast Advanced
Master Mix 10 uL, qPCR-F. qPCR-R. qPCR-P
(10 pmol/L)4% 0.5 pL, JCA%PRMEE/K 5.5 uL, #
Ht DNA 3 uL, 3t 20 uL. PCR i 45f%: 95 °C
10 min; 95°C5s, 60°C30s, 40 IKTEH; A4~
TEFRAE R R AR 1 IRPIE 5.
1.7 #3E B R 1K

DLI%E SEF7 B (1) HAAV-B (#5751 PUCST i
Fi(10°-107" copies/uL) MK IARAL , % & RAA
7 1 R0 ARG A4 2R %) 7 7 I )R L X A
I ) R TP
1.8 RELFER AT

1] MR 4~ DR A7 P 20 Sl I A [ ik 32 7 2K
TG TE OB, HAAV-B (HAAV-7) 152 36 %8 55 520
# HAAV-B (HAdV-55)1E M B LEEA, i
MiniBEST Viral RNA/DNA Extraction Kit $2H
FEAKZIR . SeilbAT206E i PCR G, i€ &
FEAHY CfH , S8 )5 17T CRISPR-ERASE 140K
IS5
1.9 BEESHMS5ERFIZ

P A S B ¥ kAT 3 s =R, R AT
SEFEAS t R TSR AT AT SR A R A
1 GraphPad Prism 8 #4743 4T o 140k I 45 5 1)
SERA, 48 B B C RARHE T 4, H
EMPAME; FIBTH T &M C 4, Hlx A,
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2 EREGHN

2.1 ETF RAA ¥ 1F1 CRISPR 465N
HAdV-B BRI 1T 456 iE

WEHCT HAAV-B H] 5P a &gy . &
BOmAT H 25 ™ E I ARAEAR A B 5 (HAA V-3
HAdV-7. HAdV-11., HAdV-14 . HAdV-21,
HAdV-55), 7£ NCBI $#ls i #8 T 515 440
Kpsl, it pa) st #rE, 8 HAAV-B F
J& E4 XFive 12k 135 bp MARSEIFES), ek
HERSEPHI R, BEECT . Rl RAA 514/
Cas13a-crRNA (Bl 2A). AEEIET RAA P3G F1
CRISPR %Kl HAAV-B DNA Al 454, LIS
HAdJV-B {£5F 51 PUCS7 JFki(10* copies/pL)
SRS SR , i RAA LA K T7 RNA R4
SR ARISHE RNA, FH crRNA JRFI#E RNA (K] 2B),
SRJG WG Cas13a e UIHITE M o FRATHIH
iz & RNA LA 2¢ 6 W Cas13a-crRNA [ 5
PIEEVE L 25 R B /R %54 Casl3a-crRNA &£
G A RNA AR S B 9658 BEFE 20 min [
o ) ] FEL TR SEHE n IF35 B R, 7ETC Casl3a.
crRNA (! RNA WIEHL T, 2OUESTLRE
ARk (K] 2C), F H. Cas13a-crRNA+target ZH (4
2% G 0 B 2 s T HA A, 22 S APTEgeit
(K 2D). iXEEZE R RAA §73EF1 T7
Tt 5% S A AS I HE RNA 7T L g Cas13a-crRNA &2
GYAESRRA], IR S H A BT UIEE, 5y )
PIEE RNA. Z RG] HE A HAAV-B
DNA.
2.2 CRISPR-ERASE i{ #6441 HAdV-B &Y
RYE TR TN

JiEH CRISPR-ERASE i 4¢#: 1l HAJV-B
B R, B R . LA 10
LR B & HAAV-B fR5F 51 1) PUCST [k

(10°-10"" copies/uL) WAL, RAA % 39 °C
FEIRYHE 30 min, KRG WINAGRARR N
1A Z v 37 °CIEIEIF T 30 min, J5 BUR WA 2
NIRACRIFEAL, SRaIg R, 45 ER, Y
R A 10°-10° copies/uL B, T £ 45552
SERFNEAPAYE; MR 107" copies/uL
B, R4 T 4o C 2R3 B4, 455 S X
HE—, g NI, REE R 10° copy/ul
(B 3A). LAAH A P86 B B & HAAV-B {577
GIE) PUCST ot AR AT IR B LSO E
PCR #:il, #5587, KFR A 10° copy/uL,
S 40k 2 A R B R R (& 3B) . Sh B IE
CRISPR-ERASE X 4Uks il HAAV-B HFE 51k,
e B T O 1 (IVA) L B e IR s B
(SARS-CoV-2) . HAdV-1, HAdV-2., HAdV-4,
HAdV-5, HAdV-6 1 HAdV-31 %R bR EY) A
MEEA, 5 HAAV-B G55 1781 1 S0k AE A BH
XA PO . A5 R, AUPHPEXT R 2
AT 55K, MBAME; Hadilgt T4
M C LI, UMK 3C), & AT
FE SRS ) HADV-B,
2.3 RMBTEM SR

SEIRAE UK 4 FraR, #5417 10 min RAA 3™
WS HEF T 10 min CRISPR J2 )7 At i 4646l 5% £
J& 4 10% copies/uL; #E4T 15 min RAA $" 3 J5 iF
5 10 min CRISPR Jz L A4 & Il R 4§ BE 4
10" copies/uL; ¥EfT 15 min RAA ¥ 345 UEfT
15 min CRISPR Jz L () & W R B & N
10° copy/uL, 55 30 min RAA #"#4 )5 #£4T 30 min
CRISPR [z i R BB AH Y . 450K,
15 min ) RAA ¥ 4B B0 _E 15 min [ CRISPR
JNERa], 25 R ER I B AR RS TR, BT
DLBAANG I (IR 2958 35 min, H R B0 53
10° copy/uL.
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RAA-F TT AAGG AC TAG crRNA-target
5'-CTCTTGCAGAACAGTAAAGCTGGCAGAACAAGGAAGACCACGAACACAACTTACACTATGCATAGTCATAG-3'

3'-GAGAACGTCTTG TCATTTCGACCGTCTTGTTCCTTCTGG TGCTTGTGTTG AATGTGATACGTATCAGTATC-5'

5'-TATCACAATCTGGCAACAGCGG GTGGTCTTCAGTCATAGAAGCTCGGGTTTCATTTTCCTCACA-3'
RAA-R 3'-ATAGTGTTAGACCGTTGTCGCCCACCAGAAGTCAGTATCTTCGAGCCCAAAGTAAAAGGAGTGT-5"
3 GTT CAG

B
Casl3a-crRNA
Tareet DNA >~ CACGAACACAACTTACACTATGCATAGTCATAGTATCA.....-3' {
o 3-...GTGCTTGTGTTGAATGTGATACGTATCAGTATCATAGT.....-5" 7 5
l T7 transcription - ’ N
__________________________ ¥ R
Target RNA  5'-..... CACGAACACAACUUACACUAUGCAUAGUCAUAGUAUCA....-3" 47
erRNA ¥ p_GyssyL_J@AAu_G_u_GAyeqqu_A_uszec_aL_JAL{OCAAAAUCA??T?AAGC
A
5-GGGAUUUAG CCCCAAAA
AA
Ccu
C D
—&— Casl3a-crRNA+nontarget ~ —&— Casl3a-crRNA 10000 - . |
—e— Casl3a-crRNA+target —¥— crRNA+target ;%l I
~ 8000
—+— Casl3attarget 5
&
10 000 - > 6000
E 8000 - g 4000
e E
5 6000 = 2000
2
$ 4000 0
;g‘ :
= L
2 000 $Y'
n lo J J _m’c‘} 5

2 1M HAV-B BIRT{THEIEIE  A: RAA 511 crRNA S8 7E AR~ 81 BRI B AF S5 5. B
Cas13a-crRNA SHEE R 25 &R ER, R G LI @R E. C: 2T RAA B9 Casl3a RGN
HAdV-B DNA FSEE 286 ZE. D: & 2H7E CRISPR-Casl13a 7K N 2 S 58 Gl (n=3 Yo~y 5, W
MSTFEAS LGSR, ****: P<0.000 1)

Figure 2 The feasibility of detecting HAdV-B. A: The sequence and location of RAA primers and crRNA
target in the conserved sequence. B: Schematic of ssRNA target detected via the Casl3a-crRNA, the target
site is highlighted in red. C: The real-time fluorescence curve of the RAA-based Casl3a system for detecting

HAdV-B DNA. D: The final fluorescence value of each group was detected by CRISPR-Cas13a fluorescence
system (n=3 independent replicates, unpaired two-tailed Student’s t-test, ****: P<0.000 1).
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2.4 IRIEEARG N IERG

B REAR R 25 R aniE 5 FrR, 3 A4
HAAV-7 BHIFEA) CAE N 28.70.32.34 F135.70,
AL 3 IREE LR 3 4 HADV-55

B BV Jm AL T HAB L 51 B9 AR B AT B AT
FE T | A IR T A8 R T 42, R A 2
FXTEC, I R BIR R, AR TR,
I BRI 2 1 B s Y . H R i e

WIFEAR R CAE N 29.09. 32.46 il 36.19, k4L
3 IRE R LRI ULEZ Tk T R R

CAH M 35.70 F1 36.19 (55 B FEAS
S ST . S N AT R I (3R T
\‘ ~ E é:l: Y
3 WrEHER RS . A B EN HAY SRR
SR GRS AR T, LS SR IR M R TR R
(48 BIRITGE B R R . A ABFSHE S T AR HAAV-B M5 0

Xt HAAV B YL 1045 5 PR U 25 245 9 FIAH D 0 2
. ASE EZEBA A £ X% HAJV-4 Fl1 HAAV-7
B 1T BRI A, I IR i A BRI B2 R 97 LA

) P
30 min RAA amplification
30 min CRISPR reaction ‘ l ] \ ‘ ‘
10° 10* 10° 102 10! 10°
Template concentration (copies/puL)
B C
40
% C
S B _ﬂ o -
30+ o o° K il
3 ot -
20 -0% PC HAdV-1 ~ HAdV-2  HAdV-4  HAdV-5
G
10~ C
- = ey - T
0 :
10° 10" 10° 10> 10" 10° 107" NC
Template concentration (copies/pl.) HAdV-6 HAdV-31 SARS-CoV-2 IVA NC

3 CRISPR-ERASE KR MGENRBESHFRIEFM  A: CRISPR-ERASE 40471 HAdV-B
DNA R %, B: 265 i PCR Kl HAdV-B DNA (%5 5E. C: CRISPR-ERASE iR 484l HAdV-B
F SEPESZI (PC: 1x10° copies/pL; IVA: 1.71x10° copies/pL; SARS-CoV-2: 1.1x10° copies/uL; HAdV-31:
5.7x10° copies/uL; HAdV-1: 4.8x10° copies/uL; HAdV-2: 3.8x10° copies/uL; HAdV-5: 9.4x10° copies/uL;
HAdV-6: 8.0x10° copies/uL; HAdV-4: 2.5x10° copies/uL; NC NEFTERTERZE , JELATCHEK K RAA §HEAHR)
Figure 3  Sensitivity and specificity evaluation of CRISPR-ERASE. A: The specificity assay of CRISPR-ERASE
detection for HAdV-B DNA. B: Real time PCR detection results of HAdV-B DNA. C: The sensitivity assay
of CRISPR-ERASE detection for HAdV-B DNA (PC: 1x10° copies/uL; IVA: 1.71x10° copies/uL; SARS-CoV-2:
1.1x10° copies/uL; HAdV-31: 5.7x10° copies/pL; HAdV-1: 4.8x10° copies/pL; HAdV-2: 3.8x10° copies/uL;
HAdV-5: 9.4x10° copies/uL; HAdV-6: 8.0x10° copies/uL; HAdV-4: 2.5x10° copies/uL; NC: Negative control;
nuclease-free water was used as RAA amplification template).
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10 min RAA amplification
10 min CRISPR reaction

[ |

10° 10* 10

-1

il S

107 10! 10°

Template concentration (copies/uL)

15 min RAA amplification J_._‘
10 min CRISPR reaction ‘ ‘

10° 0* ]O‘

15 min RAA amplification ——t
15 min CRISPR reaction ‘

10° 10* 10°

i c
T
10? ]0‘ 10" 10! NC
Templdte concentration (copies/pL)
‘ C
—t T
|
10% 10 10° 107! NC

Template concentration (copies/pL)

4 CRISPR-ERASE X K& MATEIAIHEIL  NC WFAHEXT AL, DITEHEK ) RAA P 35454
Figure 4 Optimization of CRISPR-ERASE test strip detection time. NC: Negative control, nuclease-free

water was used as RAA amplification template.

HAdV-7 sample | 2 3 NC

| c

C, value 28.70 32.34 35.70 =

HAdV-55 sample 1 2 3 NC

C, value 29.09 32.46 36.19 =

[El5 CRISPR-ERASE i 4{;% 4 HAdV-B 1540l
AR CRISPR-ERASE R4 59t i PCR
I HAdV-B BAUFEA Y L5 SRR L (Cy: 2Ot E i PCR
TERFEIME; NC: BAVEXTIE, DITCHZIREEK A RAA
PIGEiAR; C: F¥RE; T KZ; — A
Figure 5 CRISPR-ERASE detected HAdV-B
simulated samples. Comparison of the results of
CRISPR-ERASE and qPCR assay for HAdV-B
simulated samples (C;: Cycle threshold; NC:
Negative control, nuclease-free water was used as
RAA amplification template; C: Control line; T:
Test line; —: Undetected).

77— —CRISPR-ERASE ®4%y:, %75 U Aeks
1 10° copy/uL B HAAV-B %, It H.5 HAth 7
S HAAV B B el PR 2 FH Y B 0088 1 0 A8
MWL o IR REAET . (1) VI BEAT
B G PIEIA AR, R B B B T e i
G R IRAG IR AR, FT DA | (5 A
Il HAAV-B ¥ ; (2) J&F CRISPR-Casl3a &
i) HAAV-B BRRAG I HAT R4 R % 5 4F
SR XSRS B T AE BRI 2R 1 2 BT
T PR L PR L A ARSI T BB 5 | RS E I R AE
RONIIEEE B WIE, MG IKIGTT SO 215 1%
B S 4 T

CRISPR J& K Z 5040 i Al o H i) —Fogke
BRI RG, AT LMRIP N2 AR
B AN A ANER L R R B, SRR
SEURE S PE crRNA . orRNA 5 7 HA RN Y]
Ml 1 Y Cas B TR 5 B A R 7 971
AR WEE N Dk B—2E Cas 25 1 (U1 Cas13a)
HA M RLETEYE , (i H5E% R ] CRISPR/Cas
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AR ESF12Wi ik, B, Gootenberg 5
FIFH CRISPR/Casl13a %54 40 g 3R 5 M 9 15 £
R (recombinase polymerase amplification, RPA)
RAGIMALIR 3o WeAHh, I XS HE RNA 1 i
M A W R AN T U5 FAM BET, R R T
— M@ AT A R A )= BT (lateral  flow
immunochromatography assay, LFIA)f} CRISPR/
Cas13a TREAZIRIGIM LA, ZEARC T
SARS-CoV-2 [ #MI, 4R1f7, XFh CRISPR
RAG IR AL T 26 8 BRI 52 hr v, A7
FE T EWAIBE T 2 S 2ok i 45 2% H B
PERY RS . ABF5E 5 () CRISPR-ERASE #% iR AG:
IRAR LA T £R 58 AR O PR bR o, 7E—
SERRRE FRRAR TR PR XU, I H R B A
Frde

ZJTIEAE HAAV-B A A BAT RAFR R
¥ SRR, T EpeE, RE 5, [HiX
T IR TE SV AN I Z AL« (1) ARSI 1 A s
BN B WJE, AEEX 5> B W&t HARE A A
IR T 5 (2) 5 B EL S ) I PRAE AR B IR 1% 7 vk
ARSI AR 5 (3) AN i S IR IR B R L 72
PRI AS I i 1 P A2 B BR . b3 Ry BRAA AT LA
TEAR R TAE h ik — LA Mk . AT ERRTE
LS PR ity P I A 8 T I A R B T
TR HAAV, s SRR MNERRE A F A
BE G EHERI A AT AT

gi bRk, ST S HET AR R A
MRt 7T M EM, PR, AT
il TR N i B SR Y A TR A 3 T A [ i
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