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[Abstract] Objective To establish and evaluate a novel method for rapid detection of herpes simplex virus
(HSV) or varicella-zoster virus (VZV) in intraocular fluid based on single-tube multienzyme isothermal rapid
amplification (MIRA) combined with the clustered regularly interspaced short palindromic repeats (CRISPR)/Cas12a
trans-cleavage system.  Methods The conserved gene sequences HSV-UL27 and VZV-ORF28 were selected as
detection targets, and standard plasmids were constructed. Specific amplification primers and CRISPR RNA (crRNA)
were designed. The MIRA system was established to screen the optimal primer combinations and the single-stranded
DNA (ssDNA) reporter probe sequences. The CRISPR/Casl2a detection system was optimized to determine the
optimal concentrations and ratios of Casl2a to crRNA, as well as the optimal ssDNA concentration. A single-tube
MIRA-CRISPR/Cas12a detection method was developed, and its limit of detection (LOD) and specificity were
evaluated. Total 111 samples of nucleic acid extracted from intraocular fluids (aqueous humor or vitreous) were

collected at Xuzhou First People’s Hospital from January to December 2023 in Xuzhou First People’s Hospital. These
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samples were tested to assess the consistency between this method and quantitative real-time PCR (qRT-PCR). This
study was approved by the Ethics Committee of Xuzhou First People’s Hospital (No. xyyll[2021]104). Results The
single-tube MIRA-CRISPR/Cas12a detection method established in this study could be completed within 45 minutes
under isothermal conditions at 37 °C. The method demonstrated high sensitivity and specificity, with LODs of
1 copy/pl for HSV and 10 copies/pl for VZV. The detection of HSV and VZV had no cross-reaction with
adenovirus, EB virus, cytomegalovirus, and human herpesvirus types 6, 7, and 8. In the detection of clinical
samples, compared with the qRT-PCR, this method demonstrated a sensitivity of 94.12% and specificity of
92.50% for HSV detection, with an overall agreement rate of 92. 98%, showing high concordance with qRT-PCR
(kappa=0.838). For VZV detection, this method achieved a sensitivity of 94. 73% and specificity of 100%, with
a total concordance rate of 98.15% (kappa=0.959). Conclusions This successfully developed single-tube
MIRA-CRISPR/Cas12a nucleic acid detection method can provide rapid, sensitive, and specific detection of HSV
and VZV in intraocular fluid with performance comparable to qRT-PCR, and provide a novel approach for laboratory
detection of viral eye diseases.
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1. 1. 2 F 3R F A 7% LbaCasl12a & H .
NEBufferr2. 1( 3 [E NewEngland Biolabs 2\ &] ) ; DNA {&
T PR A 1 R G (R AL ) [ 2635 ARk CHMD) ZE Rk
HA MR ] HSV B B2 A6 1 ) & (XY-EP-0921) |
VZV R B K i ) & (XY-EP-1821, | iff JE 7 £ ) Bt
AR A s 5 R AE §F L MIRA 5| ¥ . CRISPR
RNA (erRNA) Ko JBkn 84 iy A= T A= 9 TF#E (1) ey
AR T 4 . StepOnePlus Real-Time PCR ¥ ( 3% [H
ABL A ]) ;Synergy H1 Z I REBEAR X (3¢ [E BioTek 2%
) ;Tanon 4200 B¢ BN A R 58 (Bl RAEA R A

RAFD .
1.2 Ji:
1.2.1 cRNA %3t 1E GenBank %3 JE p 452 HSV-1,

HSV-2 Jo VZV {5 R4 7 3], 38 23 )7 51 be ks, 40 248 i
Y& HSV {57 3L (45 UL30 . UL42 US6 USS US4 L)
K UL27 %) 5 VZV {57 3 (f245 ORF31  ORF28 .
ORF16 . ORF62 . ORF63 . ORF29 . ORF4 1) J% ORF38
S8) ARG RS MIRA 5149 & erRNA #3 J5 ), %f F ik
S BT SR I8 W B & 51 R KL
N5 Hy-crRNA SRR S54% B0 0 6 AT 52 11 1 e A MIRA
19 K erRNA {1 5 BRI by 4G 040 56 B, e 436 5% HSV-
UL27 3£ 5 ( Gene 1D 24271469, HSV-1/2 [a] [ 5 # &
87.00% ) {5 B 5 ~F X (o7 #5,: 55015 = 55220, {4 <F 1
100% ) ¢ VZV-ORF28 3[R ( Gene 1D 1487712, [A] Y 74
ik 100% ) =5 BE R ~F X (o B - 47955 - 48230, ) ~F 1
100% ) 75 Ay 6 0 38 5 , I 6 353
) é 2k 2 iR b DA A AR oE T

519, % HSV-1 5 HSV-2 By al 6l o 4 1T 1) 1 6]
IR AN AL G I 23 B0 5 0 7 Ak 57 B R B
B BORLEAT MIRA 93, T 45 7 W) 28 B i 0 6 I v
VK3 BT, 0 36 4 S 1 A SR B R s e 1 ), O
PE—2P il i CRISPR [ & e AE S 445 o

1.2.3 MIRA (AR WA 5P W EFH EFE K BUR
F 1[4 2040 A 2. 2l 139
(10 wmol/L) .2 wl a5 % (10 wmol/L) } 11.6 pl
TCAZ BRI ZK ] A &5 VR T M 14 Bk ilf S i BT o, 58 40
RS E #5302 9156 2 PCR A IR HR 5 S8 I B 1t
AR 20E 1 wl(2 ng/pl) BORLA 1.5 wl B 22 wfifg |
A E3E PCR &, PRid 58 /0 1R 2 5 BT 39 CHE i
FAFR o3y R 10.15.20,25 .30 min, 471 4 —
75 T FEAT B B B B F Uk o3 BT, DA S e A 1 IR (] 5
J3—Jr AR D P R, 2 5 CRISPR A A &
PR ZRC 2 PR AE VK B4R

1.2.4 CRISPR/Casl2a {k &% 514k

1.2.4.1 # CRISPR/Casl2a (K& 4% 1 ul L3k
MIRA §" =4 g g il A& 2.5 pl(1 wmol/L) Casl2a
fiff 2.5 wl(1 wmol/L) crRNA [ 1.25 pl (10 pwmol/L) K
%% DNA (single-stranded DNA,ssDNA) #2415 wl 10 £%
S 28 ML) CRISPR/ Cas12a FUR K & Hr, b 78 T
PR Tt /K 28 SR TR 50wl PREUE 2 J5 4 8 T 90K
A, & B 488 nm, & 5Kl 528 nm, T
37 C &A% T B WP R B, 1 IR/ min, % 22 K
20 min, &R ECH R T UK ERAE,

&1 HSV 5 VZV iy MIRA 3| ¥ R iR &Rt F 51
Table 1 Sequences of MIRA primers and reporter probes for HSV and VZV

Lo 3T N X 910 48 30 52 75
AUCTTTN 3¢ AAAN)  FI e 9P

F31(5'-3")

i T H CHOPCHOP ( hup.// SV
HSV RP,
chopchop. cbu. wuib. no/) M}
HSV FP,
CRISPOR ( https;//crispor. gi. HSV RP
ucsc. edu/) it ctRNA ( K F vy FP,
WL 1) JfiE sk BLAST $PAE . vzv re,

=y ;
S VZV FP,

1.2.2 MIRA 5| ¥i%iF S5&tEn Y2V R
WA R IRHE MIRA 24y Y oRNA
- JE W), i 5 BLAST ( https:// VZWRNA
www. ncbi. nlm. nih. gov/tools/ «DNA2

GAGGAGGTGATCGACAAGATCAACGCCAAGG
GGGTTGTACTTGAGGTCGGTGGTGTGCCAG
CCCCTTCGAGGAGGTGATCGACAAGATCAA
CGAGGGGTTGTACTTGAGGTCGGTGGTGTG
GCCGTCAAATGTTATTAAGTACCAGAGATTA
TAAACACAGAATCCGTATCTCCATATATAACC
ATATTCATAATAACTGGGCCGCATTTGAAC
GAATCCGTATCTCCATATATAACCTTTACCTC

UAAUUUCUACUAAGUGUAGAUACCGGGACGACCACGAGACC
UAAUUUCUACUAAGUGUAGAUGGAGAGAACGCUACUUUCAA

FAM-TTATTCCCCC-BHQ1
FAM-CCCCCCCC-BHQ1

primer-blast/ ) F crRNA JF 51| % i
BB ) W 3 13 71 MIRA 3% 5]

T HSV BRI RG 1 ; VZV . K g — 4 R % % 7 s MIRA : Z B 1H R 97 3 ; orRNA: CRISPR RNA;
FP:IE [0 5|9 s RP : 1] 5] 4 ;ssDNA : H155 DNA ; CRISPR ; Ji % A4 7] o 2 [m] SC 5 &2 )7 47

Note: HSV: herpes simplex virus; VZV: varicella-zoster virus; MIRA: multienzyme isothermal rapid

Y, 5190 30 ~ 35 bp, v
HSV 5| ¥y HSV-1 5 HSV-2 Jt

amplification; crRNA: CRISPR RNA; FP: forward primer; RP: reverse primer; ssDNA: single-stranded
DNA; CRISPR: clustered regularly interspaced short palindromic repeats
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1.2. 4. 2 Casl2a fiff 5 crRNA ¥ & K& It %1 1 1k
CRISPR {& & rp {5 HAh 4 73 A2, i 5E Cas12a i
crRNA TAE ¥ B 43 %) 10,20 ,40,80 nmol/L, 3£ I
B 16 ASAS [R) (1 ¥ BE B B A G o i A R D 2R G A
SR B Casl2a i 5 orRNA 19 % fF T 4E ¥k B K&
Eb i

1.2.4.3  ssDNA #8585 097 51k £ 5 Wk B2 A1k
ssDNA 354+ 7 91 M Hook B 252 i CRISPR/Casl2a {4
F 1 Casl2a (G UIRLEE , Ry BAS B ST B JEXT ssDNA J7
GIHEAT AL 7 1.2, 4.2 F50 # € 1 Casl2a i 55
erRNA S5 A9 BE K ) 2500, 43 00K 2 b & A AN T
5 B #R 45 4% 41 ssDNA1  ssDNA2 fif & CRISPR {k &
o, TAEHEE S Ry 250 nmol/L, 332 U %¢ S o B I 6 B¢
L ssDNA PR &6 M AR BF o DR 7 At 20 40 AN
A5 K I ssDNA FREF A e B2 43 3y 31.25,62.5,
125 250 1 500 nmol/L /) % 6 58 B 1 {5 15 L, AW
ssDNA R fEHR .

1.2.5 #4550 MIRA-CRISPR/ Cas12a 5 il {4 2 (1) &t
37 FAS 3 MIRA-CRISPR/Casl2a Kl 77 35 (1) it
#l CRISPR/Cas12a FIRAK R [ & 1.00 pl (1 wmol/L)
Casl2a [iff, 2.00 pl ( 1 pmol/L ) crRNA, 1.25 ul
(10 wmol/L) ssDNA #£4F 5. 00 wl 10 435 52 )i 22 vh ik,
AT IR K 2 SRR 25.00 pl ] I Hn =
0.2 ml PCR & (*F-35) 7 N ; (2) il & MIRA J2 i & R
[ & 1470 pl A 2% pp . 1.00 pl IE [ 5] ¥
(10 pmol/L) 1. 00 pl [ 5147 (10 wmol/L) [1.00 pl
(2 ng/wl) BOKL 1. 50 pl B 92 vlifk , b 78 TC X IR il K 2
SEFU 25.00 pl] I8 Hom & PCR KA (3) &
BOCHAE 3,37 CHEIR Y1 25 min; (4) §7 3 58 U5,
¥ CRISPR/Casl2a {& & 5 MIRA {& Z L 5.0 8 &
¥1515(5) BFRIPSIAEAE RS, Cas12a 47 38 7= 4 vh R <F
S R BB Sk O OF B AN U0 RS FAM AR AL 1Y
ssDNA e 25, BRSO A5 5, 37 °C i A Il 5% '
545 20 min (1 3K/ min) , BHPERE A ™ 24E B2 19 98015
SO BAPEREAR N TE W BAE S (K 1),

1.2.6 MIRA-CRISPR/Casl2a & Z ¥l B 37 #+
SRR ERBE (& 1x10°,1x10*,1x10°,1x10%,
1x10" Hl 1x10° #5 D1/ wl) J5 14 b o 5RE i 47 20 2 =X
MIRA-CRISPR/ Cas12a il , P41 32 J5 25 19 R U, fin
A TCA% R Bl 7K A Ay BH A X B8 [ s, el T A [) o B2 )
JRL AT qRT-PCR A, Sz W AR & 10 pl 2 £
Cham(Q Universal SYBR ¢qPCR Master Mix, 4 ul
(1 pmol/L) 51¥*F (1wl JFURL, b 78 T A% IR il 7K 2 A4
FUH 20 pl, PCR 714 44 .95 °C Wi s P 30 5395 C 4%

| £
37°C_ &
I ) »
20 min

E 1 & &3 MIRA-CRISPR/Casl2a # U 75 i% Jf 3B crRNA .
CRISPR RNA ;ssDNA-FQ: 145 DNA i 2 ¥ 4] ; CRISPR : i £ 1L At 7]
IR e o] S o AP 81 5 MITRA « 22 il I 7 3

Figure 1  Schematic diagram of the single-tube MIRA-CRISPR/
Casl2a detection method crRNA: CRISPR RNA; ssDNA-FQ: single-

stranded DNA reporter probe; CRISPR: clustered regularly interspaced
short palindromic repeats; MIRA: multienzyme isothermal rapid

amplification

P10 5,60 CiR K F AL 30 s, T AT 40 NG IR 5 I i
LR RAE R 60 C 305,95 C 155,60 C 1 min,
1.2.7 MIRA-CRISPR/Cas12a {f Z ¥ Wl 45 5 o F
B X &R B EB TR B0 N B, NSRS
B 6.7 F1 8 AU AR ER IR B UL 1 AL BRI A W) AT R
&3, MIRA-CRISPR/ Cas12a #: , PEM Hids Tk, LG
1% R Tt 7K A Sy BH P X R
1.2.8 G RFEA KM R F A BF 58 & 57 1 MIRA-
CRISPR/Cas12a ¥l J5 3 L % qRT-PCR A i0 J5 32 ,
1l AR PR VA% R 32 B RE AR 3E 47 HSV 5 VZV [F] i)
FEREI, AP L 2 0B e 5 B B — 3Pk . MIRA-
CRISPR/ Cas12a kil J7 ¥ , i 15 9¢ Y6 0 B = JO S AR %
I8 (no-template control, NTC) 3y {H +3 xF5 #f 2% 4 [H
P, 5w 98GR BE <NTC - (E +3x bR 22 Jy B Al
F HSV B R R & (5206 PCR 3% ) DL K VZV #
A2 ko AR 5 (9806 PCR %) X AR N AT qRT-PCR £5
D, R R R 219l RO 1l B L1l A% R 2 B
W, AT TCRL R K 2 SRR 25wl 3 554 h
95 C Fi A5 P 2 min; 95 °C A5 Pk 15 s, 60 °C 3B k #E fi
30 s, A 40 DMEX . ARAE VLT A, R GEE CrfH <
40 H A B W 00 45 B0 K th 26 Ry BRPE 5 R ARG 25 2R Cu
{E>40 5 JC Ct {5 R P4 .
1.2.9 MIRA-CRISPR/Casl12a & qRT-PCR ¥ K Il #E
Wt A g 5% MIRA-CRISPR/Casl2a 5 qRT-PCR
PR A DN AR BT R 9% B ASCRS 1 G O
1.3 il rik

K SPSS 27.0 GEit 2z kA ge it oA, R
GraphPad Prism 10 #% {4 1E &, I & % B % 4 &
Shapiro - Wilk 4 56 UF 52 52 IE &40 #i , la s F£oR , 24
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A [H) Lb AR AR BE X ¢ A g s &
Y1) R 2 S R B &R
Oy M, A £ EH KRR
Dunnett-t £; 55 . 2K ] kappa £ 5
Sy TR 2 R — k. P<
0.05 K22 %A geit 28 Lo

2 #R

2.1 fxfE MIRA 5|

B MUK 45 R oK, 4 Fp
HSV LK VZV 5| ¥y %} # 0] 4 1
TR N — o e, Hop
HSV FP RP, 5 FP,RP, &| ¥ %}
FETE W] 2%t , P O o0 95 o S5
WAER FP RP, FP,RP, 5| ¥ 4
Ao BE G . W L, VZV
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B 2 MIRA 3[Ry A EEE A RIF HSV MIRA 514505 97 8 7 9y 59 B8R Wl B8 5 L ok 1

B AR HSV MIRA 5] ¥ %} BE4 G 0[] ) CRISPR S B 280630 B AR (L i 2k &l C: HSV MIRA Xf A

()4 38 O )T 7 3 7 ) B BB B RE S LUK Bl D AN [] VZV MIRA 519530 97 38 7 49y 14 B AR 4 6 e

HLIKIE E: AN VZV MIRA 5] 4 %] B 438 i [ ) CRISPR 2 W #2065 A b i 2kl F. VZV

MIRA A [ 3738 i (8] T 9738 7 49y 1% B0 4 58 I P 9K 181 MUIRA .« 22 i 831 97 1 5 HSV : B4 92

B 3 CRISPR ;B i #0 AE [1] I 22 10l SC TR A2 )5 41 s VZV . /R 95 — il AR 8 90 B 5 M. DNA 43 F RE AR UE S IR

@ *ﬁxﬂzj“ﬁﬁﬁfg(ﬁk‘u)e AR PR E (RFU)

FP,RP, [ FP,RP, 5| ¥ X} ¢ 5 Pk
L AE R G A, i — 28
id CRISPR Jx K/ 5 jiF, HSV
FP RP, ) & VZV FP,RP, Jy i
HESlda s (E2),

2.2k MIRA A ]

HSV &5 VZV [y MIRA §" 1
P A1 I TR 5 0 i £,
YETPHE 25 .30 min J5 1Y 55 5L BEAH 228 K H Y1
30 min J5 HSV ¥ 424 1 2, AR WF 58 £ % 25 min fE
i MIRA S ARy 34 mfE) (& 2) o
2.3 Casl2a 5 crRNA H{EWc E 5 /)

£ CRISPR {K& R HAh A /3 A0 5510 T, b &
Cas12a FiE{ crRNA ¥R JZ B3N, 9200 9 32 il 48 04 (A
W 3 v LK e ) () B R 4 45 . Y4 Casl12a i TAE IR
7 20 nmol/L, crRNA T {E ¥ £ 25 40 nmol/L K}, HSV
FVZV GG AE 15 min WRIATIR B S50, 256
2 ISR I R R R R A R, AR 16 4> Casl2a fif 5
crRNA ¥R FE LU 20 &5, Cas12a i 5 orRNA fefE L ]
122, H TAEWEE 73 51 20 .40 nmol/L( & 3)

2.4 ssDNA K579 5 e vk 2

fii ] ssDNA2 FREF HSV K AR 2 1928 5 5 32 e
FEES HL 4514 (38 563+703) RFU #il 32. 04+2. 66,1
B ssDNAL #£ £ (1 (35 785 + 1 532) RFU #0I
23.12+1.66, R W H G il 2% 2 X (1=2.855,P =
0.046;:=4.926,P=0.008) ; ffi F§ ssDNA2 4} VZV
44 2R 114 € Ol ik B8 e (R M5 15 L 4 50l Ok (44 524+
1 789)RFU F1 35. 70+3. 26, 4 & Ffii B ssDNA1 #54}

Figure 2

screening of HSV MIRA primers
HSV MIRA primer pairs
D: Agarose gel electrophoresis screening of VZV MIRA primers
CRISPR reactions with different VZV MIRA primer pairs F:
VZV MIRA amplification time

Cs

Yy s FP AR5 915 RP 59

Selection of MIRA primers and amplification time A:

Agarose gel electrophoresis
B: Fluorescence intensity curves of CRISPR reactions with different
Agarose gel electrophoresis for optimizing HSV MIRA amplification time

E: Fluorescence intensity curves of
Agarose gel electrophoresis for optimizing
MIRA: HSV:

multienzyme isothermal rapid amplification; herpes

simplex virus; CRISPR: clustered regularly interspaced short palindromic repeats; VZV: varicella-zoster

virus; M: DNA marker; FP: forward primer; RP: reverse primer

(7 (37 180+1 110) RFU #1 24.90+71. 81, 2% R ¥ H %
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2.5.2 Femtk 5RO R A H A 6 Fho R
TR A FEAR IR 25 SR R, &4 HSV 2k VZV iR &
FEATE 5 min B 5 5645 5 BV WY g 48 5, 17 SR 1) VR &
FEAS DL S BH PR X B8] %6 O 1% 9, 3R B MIRA-
CRISPR/Cas12a il & 22 B4 i BERe R (&L 7)) o
2.5.3 MIRA-CRISPR/Casl2a 5 qRT-PCR %l /4 i
G 5 R 25 SR — 3k L #¢ MIRA-CRISPR/Cas12a %t
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Figure 3 Optimization of the concentration and ratio for CRISPR
Casl2a and crRNA  Casl2a enzyme and crRNA concentrations were
set at 10, 20, 40, and 80 nmol/L, resulting in 16 distinct concentration
combinations  A: Fluorescence intensity curves of CRISPR reactions for
detecting HSV, with Cas12a working concentrations at 10 and 20 nmol/L
and varying crRNA working concentrations  B: Fluorescence intensity
curves of CRISPR reactions for detecting HSV, with Casl2a working
concentrations at 40 and 80 nmol/L and varying crRNA working
concentrations C: Fluorescence intensity curves of CRISPR reactions for
detecting VZV, with Casl12a working concentrations at 10 and 20 nmol/L
and varying ¢crRNA working concentrations  D: Fluorescence intensity
curves of CRISPR reactions for detecting VZV, with Casl2a working
concentrations at 40 and 80 nmol/L and varying e¢rRNA working
CRISPR:

concentrations clustered regularly interspaced short

palindromic repeats; crRNA: CRISPR RNA; HSV: herpes simplex

virus; VZV: varicella-zoster virus
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Figure 4 Optimization of ssDNA sequences and concentrations in
HSV and VZV CRISPR reactions A: Fluorescence intensity curves of
HSV and VZV with different ssDNA probe sequences B: Comparison of
the fluorescence signal-to-background ratios in CRISPR reactions between
ssDNA1 and ssDNA2 ¢ =4.926, 4.983; both P<0.01 (Unpaired ¢-
test, n=3)  C: Fluorescence intensity curves of HSV with different
working concentrations of ssDNA2 reporter probe  D: Comparison of
signal-to-background ratios with different concentrations of ssDNA2 in the
HSV CRISPR reaction system F =106.200, P<0.001. Compared to
the 250 nmol/L group, “P<0.01 (One-way ANOVA, Dunnett-¢ test,
n=3) E: Fluorescence intensity curves of VZV with different working
concentrations of ssDNA2 reporter probe F: Comparison of signal-to-
background ratios with different concentrations of ssDNA2 in the VZV
CRISPR reaction system F =113.100, P<0.001. Compared to the
250 nmol/L group, ‘P <0.01 (One-way ANOVA, Dunnett-¢ test, n =
3) HSV: herpes simplex virus; VZV: varicella-zoster virus; CRISPR:
clustered regularly interspaced short palindromic repeats; ssDNA: single-

stranded DNA; NTC: no template control
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Figure 5 Evaluation of the limit of detection for single-tube MIRA -
CRISPR/Casl2a system for HSV and VZV A:

intensity curves of CRISPR reactions with different concentrations of HSV

Fluorescence
standard plasmids B: Fluorescence intensity curves of CRISPR
reactions with different concentrations of VZV standard plasmids HSV:
herpes simplex virus; VZV: varicella-zoster virus; MIRA: multienzyme
isothermal rapid amplification; CRISPR: clustered regularly interspaced

short palindromic repeats; NTC: no template control
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Figure 6 Analysis of the limit of detection for HSV and VZYV via
qRT-PCR A: qRT-PCR amplification curves of HSV standard plasmids
at different concentrations B: qRT-PCR amplification curves of VZV
standard plasmids at different concentrations ~ HSV: herpes simplex
virus; VZV: varicella-zoster virus; qRT-PCR: quantitative real-time

PCR; NTC: no template control
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Figure 7 Specificity evaluation of the single-tube MIRA-CRISPR/
Casl2a system for HSV and VZV  A: Fluorescence intensity results of
the single-tube MIRA-CRISPR/Cas12a system for detecting mixed viral
nucleic acid samples for HSV ~ B: Fluorescence intensity results of the
single-tube  MIRA-CRISPR/Cas12a system for detecting mixed viral
nucleic acid samples for VZV HSV: herpes simplex virus; VZV:
varicella-zoster virus; MIRA: multienzyme isothermal rapid amplification;
CRISPR: clustered regularly interspaced short palindromic repeats;
NTC: no template control; MIX: nucleic acid mixture containing
adenovirus, Epstein-Barr virus, cytomegalovirus, human herpesvirus 6,

human herpesvirus 7 and human herpesvirus 8

% 2 MIRA-CRISPR/Casl2a 5§ qRT-PCR
Xt AR A HSV #2455 — Bl L 5%
Table 2 Consistency comparison between MIRA-CRISPR/
Casl2a and qRT-PCR for HSV detection in intraocular fluid

qRT-PCR
MIRA-CRISPR/Cas12a it
BRI P B Pk
B 16 3 19
IS 1 37 38
Bt 17 40 57

T MIRA: 2 18 3 4 4 5 CRISP R« i L 1) e e ol ¢ o 42 40 5
qRT-PCR ; S} 5E & PCR; HSV ; 540 1 2 5 75

Note: MIRA: multienzyme isothermal rapid amplification; CRISPR:
clustered regularly interspaced short palindromic repeats; qRT-PCR:

quantitative real-time PCR; HSV: herpes simplex virus

% 3 MIRA-CRISPR/Casl2a 5§ qRT-PCR
MERAE VZV &R — B LR
Table 3 Consistency comparison between MIRA-CRISPR/
Cas12a and qRT-PCR for VZV detection in intraocular fluid

qRT-PCR
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T MIRA : £ i 15038 7 4 5 CRISPR : i 5 M0 A 1) o 81 1] 3C o0 52 /% 91 5
qRT-PCR: SZ 52 5 PCR; VZV K57~ IR 2 0 3

Note: MIRA: multienzyme isothermal rapid amplification; CRISPR:
clustered regularly interspaced short palindromic repeats; qRT-PCR:

quantitative real-time PCR; VZV: varicella-zoster virus
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