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Rapid detection of tetracycline resistance gene TetA in freshwater products by
cross priming amplification technology
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ABSTRACT: Objective To establish a novel method for rapid on-site detection of the tetracycline resistance gene
TetA by cross priming amplification (CPA) technology. Methods A total of 5 specific primers targeting conserved
regions of the TetA gene were designed. Amplification was performed under isothermal conditions (optimized at
51-60 °C), with the entire detection process completed within 45-60 minutes using only basic heating equipment
such as a water bath or metal bath. To validate its performance, the method was systematically evaluated for

sensitivity, specificity and interference resistance. Results The limit of detection for purified TetA gene templates
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was as low as 30.0 fg/uL, indicating high sensitivity. Furthermore, no nonspecific amplification was observed in

comparative tests against other tetracycline resistance genes (e.g., tetB, tetM) and common clinical pathogenic genes,

confirming excellent selectivity. Additionally, simulated sample testing yielded stable and reliable results.

Conclusion

A simple, rapid, low-cost and instrument-free CPA-based method for TetA gene detection is

successfully developed. With its high sensitivity and specificity, this method can effectively meet the needs for rapid

on-site screening of tetracycline resistance genes in primary healthcare institutions and farming environments. It

provides a robust technical tool for real-time monitoring and controlling the spread of antibiotic resistance genes,

demonstrating significant practical application value.

KEY WORDS: tetracycline resistance gene; TetA; cross priming amplification; rapid detection; antibiotic resistance
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PR RFPUER SR EE M 5D R R
it 2ESe, AT NUIRR | BEHR . LERMEIUR
F 4 Fh R Eel ) USRI Y S A AL )
15 308 BOMAE L T m FEARST 1 16S rRNA AH AR HI A
AN B A A I 2 2 R 2L OB | 22 R
PEFAR ML AL AR B ) 1 s, B RR R 2K TE
BWIR UG 1 N RS g 50 )z

PUAR ZR 0 24 B IR AT 23 N AE R B AR 7738 8RS 1
(G KT R e A% ok B AR AR DB, AT Sl it fin iy
PEFRPEE ) (AR TEL T . BB AT 35 B dd BE (T BT AE )
AT R B 24 PR ZE PR B AR AR i R . A v B AR
Tt 245 A ) NPT 25 ) R HE R K R G rh B, B4
IS SR IR T L A o HOAE 3R T 24 B TR o T
JEF | SEH BRI RS SRS ST b, TERE IR
T P43 2 s 4 R A A B, R R AE K A R ),
I, R BRI K FINA A K RGO A Rt
220 T SR ARG LA R0 A 3R T 24 56 LR s i AR % 1) fif 7
PEREAR AR 2 — U,

TetA & —FP S TAMIER A SR U PR R 2556 5], H Al
B S I = R R B B R B A Il 4% 52X 2 B (polymerase
chain reaction, PCR), iXFifil Jy =CEERT K, HETF PCR
ARG I 75 K B 1) AL Ul U A A BE S BURS R A 9 0 A, FR
il T HAEB S R AR ST G Y R
(cross priming amplification, CPA), flJF & —Fui B R Y
KR i, RGO BT S SRR B (A 2 a8 X
SlA 3 5B S, TEMRAME T (60~65 °C)SLBL H xR
DNA A8 3 o BE T IER I, AT &
THRBAG I TetA T 25 5L 8 A H R, I DRI 24 55 L8] i 2 4
M A TR IT R

1 RS 7

11 #Eh KFISEE
ABFFERIE T 29 BriRACK = S FEA 7 il 1 R4 2R
SETH RGO, Gfh: BE G ). it

il

). B3 ). BAEfQ 7). EEEQ 7). FERFQ 4).
JRER2 63) FEH (4 60) . N2 Bn) s L2 ), DA SRS
F | EABAERS 1 y FTAREA Y AR SE T 0T e A
L i BB ERR PP R B TF A TR DAL B, B DR A 10
PEFAL R — 30tk ., TR, BRI 200 g 15N
S RRY, Eh A R P RS 1A AT R S A 43 BT 1
e

JEE R SRR SRR . BORBUR (T R
YR R A F)); Tris-#h B2 (Tris-HC1), Tween 20(43Hr4l,
I AE IR BR A D), 50 mg/mL 3% i Al (AR 41
F) T TR R AN L AL ES | R4 (NaOA) (3 mol/L, pH
6.0)(AHral, g bR A R A |); 20 mg/mL 25
FIEE KCEW R, dbat 2 AR A R A WD, &b
(NaCh(sH#rati, J7MIARZERR)); 10% 75 ke 4k = kR
AL %% (cetyl trimethyl ammonium bromide, CTAB)(4r#r4ti,
PUBERE ey A PR W), 05 S B al, [ 25
P3R4 B |)); Tris 1R A8 [pH 7.7~8.1, AW, 4
LAY TRCEE)BMERA ], oK CEEGH s, L5
SRR REAL A BR A wl); Tl BRBREE (o Hral, Kt
TR AZERF); Gold View(A:4 e faiil) . Pfu Mix.,
6xLoading Buffer, DS DNA Marker 2000 73 F S Ar ()
AN N AR A PRk A R F]); Taq Pro Mix. Bst fiff
(8000 U, A=Wy, J™ NS A IR IR FD); BlEwl
(H¥KkZ, £ Lonza A F]); AEmEMEL. KREZ . UK
2 HECRBEOM T, R RAEMHAR A A R ),
10 mmol/L Ji 5 #% M ¥ H = B B2 (deoxy-ribonucleoside
triphosphate, dNTPs)(A=HiH, b e Se g iain A PR
")), SALE . BREREE (AL, IR T AR R A
PR WD BSEm(AE iR, [ Sigma 2 nl); AR EER
ZH DNA PRBRBURH & RARBREYRHCA R AH), &
VU Z,1R (ethylene diamine tetraacetic acid, EDTA)(4 T
ali, ALt 2 ARTRHEA PR F).

THZ-82A HUR A E AR RYR 7 a5 (M RAL AR
A PR FD); HFsafe-900 444 At ( bl Iy B RR U
A B2 w]); PICO 17 B8 0L (3 E Thermo Fisher
Scientific /A #]); A3-50S17R-U {2 4Mt e (-
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TERAE Y RA R D), 10, 100, 1000 pl 222 A%
WA MR BRLE R A PR ED); MX-S ORI 1R
i #8(3£ H SCILOGEX /A /l); EDC-810 PCR #" 14 {¥ (4: i [
P52 5 A BRA \l); LC-ISY-1 4 @ (1 R BHE A PR D),
GE-100 HLIKAXBUMAA SR AR A BR A F]); GeL Doc EQ
BEIE RS A3 (35 E BIO-RAD A F)); BS224S 4341 K-
(B 0.1 mg, JLEFEZRIBLERARAF),

1.2 #HEREFEREE

TRK FRE G AL BRIBCOR B B T4, SRIRTRAT T
o e aifh 2R 25 g MoK MAE IR 225 g Az HE K
RYRSE, P 10 5 RS0RRE, AR5 1072, 107, 107
F107° YRR, 2530 100 uL 345 T &4 8 pg/mL MUFF &
B TSA AR I, 37 °CH53% 48 he
1.3 SRENFSRITELEEEK

AT SR FH o A A P 5 B AT A A A T TR
BRI TS E . H, 16S tDNA & i F 46 M
FEah BN R SE AR, iR i PR U TR DNA | B 0
H 168 rRNA BEHFH, B5 58 EHTT HOXT, RIAF
GIAEARLRE X PR EA RS IR A 2R 05 a8 o LS8 W 25 9B M)
WL BERE ot i, 32 Bk F S ol Bh SO 6 I H B
FTEF IRl BTG AR, F /D B P8 B R TR . 3
W, 2SRRI AR A AR 11 i i 1 AU i, e SRR
YR 2 DL D I, PR 8 R T R o
1.4 PCR &N TetA EH

il DNA MIRZEIREEFREMAER DNA: I
500 pL BT 160 pL 3 [20 mmol/L Tris-HCI (pH
8.0); 2 mmol/L EDTA (pH 8.0); 1.2% Triton X-100]% 1.5
mL B4, 100 °CRZW 20 min, Z555 7 EIVKA 10 min,
10000 t/min 5.0> 10 min, 3% BI A#13% DNA,

PCR AR RN 1 R, FRIPANFR 2 s o i fdi A
5191} TetA-F: GGCGGTCTTCTTCATCATGC; TetA-R:
CGGCAGGCAGAGCAAGTAGA!, #1731t 2%
BRERE e P UK A T ARG A o e %A 1o SR A B % R SR
502 bp FRAE M7, DACHIERE b TetA SE I AEFE G L
1.5 CPA & TetA REREZGNBE
151 AR A5 RES 31 ik it

AT 3 A W5 B 247 %) Bacterial Antimicrobial
Resistance Reference Gene Database | #k 1) TetA J&[K ¥4
BATRG M. BT TetA LR 4P 584, R
blastn S 20K A 5T 3RAT A LR 57 7 91 5 550808 PR 1A 7 L X,
118 H: identity F1 coverage 1B LAPEAS P HR . #E—2
FIFH MAGE-X #AEXH i TetA J341i#17 Clustalw )35
LEXE, AT AN IR 5T R B 1 T T 3 T A R <1 5 B ARAE 2

EIRVES:
HER.
#1 PCRRRN#ER
Table 1 PCR reaction system
=il /UL
Taq i 10.0
TetA-F 0.4
TetA-R 0.4
AR DNA 1.0
JEEELVS 8.2
#2 PCRRNEH
Table 2 PCR reaction conditions
A R EE/°C Hf 8] (EEIRV €A
A hE AR 94 3 min 1
AE 94 30s
Bk 53 30s 30
SEfif 72 30s
I ST Aif 72 5 min 1

IR X 51 Py s i S v B, {# ] Primer Premier
S ERAFET X TetA s X519 519M ) 3034
PIEARAT B w A o 5140 ¥ R FH v &0 €335 725 (high
performance liquid chromatography, HPLC)4ifk. F§ ddH,0
ARSI BIWIHAREE N 100 pmol/L J& F-20 °CIR-AF-

1.52 CPA B BAk Ry

AT FE R FA B SE B0, LA MIR K i 43 5 0 22
PCR 5 iF 4% 77 TetA Tif 25 3k 5 9 A £ 7 45 R AF 18
Cbra231203 {524, [RIET &S A% B /KA 28 16 R
Ao FHT RARBRAWRHA B Al 4 T 5L 41 DNA
P PO SR IGE N 4] DNA. {#F] Primer Premier i%
B YA (FE 3)HE T CPA Ui o

CPA A& Z T 500 A L 4R 7R

(DHEEYYR 10 pmol/L RS54 4s. Sa, 28 LY 3
519 2als, LAXFEF519 2a, 3a.

)P 2x R NIABT . 20x S B F 0.2 mol/L fY
SALHE, 0.2 mol/L FUHREREE, 160 mmol/L [HHTIREE K 2%
(V:V) Tween 20(UA_L ¥ A2, FE KR

25 WAE: 100 pL 20x S B fi%i, 500 pL 3.2 mol/L
#3203, 280 pL 10 mmol/L dNTPs (each), 27 uL 1.5 mol/L
Tris-HCI, 93 pL EAZERK .

(3)EJF 8 U/uL 1) Bst DNA B A HE (R B K IE M -

(4) S b 6 50) B B G VR S 3.5 mmol/L, 53T
SRR MUR T LR 2 T IVREE LR 1:2,

CPA A& R AL W3 4.

1.53 CPA B_F B} i) 69 464K

At CPA TR HERCR, ST/l 5 B N
Rt 250 25, 30, 35, 40, 45, 50, 55, 60 min, S
NE R 63 CCUEFTIIN o 4t Hea 1 i 250 23 6 25 fh A Bt
FMREBRE S P K ) A0 S e 2 AR, W SR CPA SN[
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%3 CPASIYIFF%
Table 3 CPA primer sequence

Gl 1975
1l =T
# Fj 519 GCCAGACGTGAAACCCAA
S
| =T
# i 519 TGCACCAACGCATACAGC
a
ﬁc? ? ) G CCATAGTGGGCGGTGATGATTATGCCGGTGCTGE
als
== H{‘l A
%“25”7’ TGCCATAGTGGGCGGTGA
a
== H{‘l A
%“35”7’ CCAGATCGCGCAGGAGGC
a
#4 CPARMNIKER
Table 4 CPA reaction system
i BV
25 I fik e 125
HIE 19 45 15
#3152 13
L5 2als 2.5
52514 2a 1.25
1557514 3a 123
Bst DNA %4 il 1.0
DNA Kt 10
ik 1>
CPA (3 1.0

1.5.4 CPA B i B 8 AL

FTEFEAMF S CPA VAR 2 R A dac S 10 T
BE, KPR B BN 45, 48, 51, 54, 57, 60, 63,
66, 69, 72 °C, JIAHEIA 1 ho 455 i B 50 B Ar

AT B AREE I FL K R A M e 4 SR, e 2 8 BefdE CPA R
PR
1.6 CPA 1N TetA EE 4 HRHTRE

S E T DUSR R 2 3L CPA WA R A4S Hh
B, B R SR SRR T PN . BEEUR K R 4 B A G
FFEEIRFT B Cbra231203 $RIGGEF L DNA, kB (i B
WO, B 6 IO A FRER K 4 B EAT 10
R FERG R JS EAT CPA 4748 5 17 i 2 I 1) 8 S

SRS TRIHSEE T PCR R AG TetAl'2 iy vk 4 bt
M, PCR JZ ik %: Taq PCR mix 12.5 uL, b RS54
0.4 uL. 1 uL ) DNA, RN EmEEKANER R E 25 1L,
PCR MR Z L3 2, S 45 ad et 1.5% B Is B e el
YKFNWTE B 58 B .
1.7 HIEAIE

BORAN TR ] MEGA-X, Excel 2020 #F4 T4 B4
FAT S2BG I HEAT 3 YREEES, DIRRRAS R B uEREPE .

2 HER5SH

21 MAERFRGFRSLEELR

29 NIRRT B 15 BRIE(GR 5), Al oY
BRIRAT B RS L RO L Rl L
RILATRRE . JERRIR . AT IRmRAT I . i o
HE L FRO5HFTIRIRIT A . KIAIRA A . I A B RER
11 B X LEARE S T UK AP BN, AR s E
B o 3 B e A R 2 VE NI, KR T 2 S EURTS
FEE NG R MR FELAGAE, BIRXTRAK R AR TE IR
AR, (RS T B AR B R

®5 TEHRIBEKS TetA £2E PCR £ELH

Table 5 PCR identification results of isolated strains from different samples and the TetA gene

W OKMEERS e YL kG5 BB TetA
1 W2 Ay IR RRAT B Citrobacter braakii Cbra231202 y
2 HE 2 by} Serratia marcescens Smar231202 \/
3 w3 A0 AT B RRAT T Citrobacter braakii Cbra231203 v
4 fifift 2 T A B R Aeromonas caviae Acav231205
5 fiyife 3 rh ] B Aeromonas media Amed231206 d
6 fififf1 3 ¥ v B IR IR TR Kluyvera cryocrescens Kery231207 N
7 filfifa 1 TR BB R Aeromonas caviae Acav231208
8 fiifa 2 Y O HHRTA Aeromonas veronii Aver231209
9 L 1 o AT R AT 1A Citrobacter youngae Cyou231212 v
10 FEFIF 1 JIfi & B B A1 B Klebsiella pneumoniae Kpne231214 N
11 FE [ AR I 97 AT IR AT T8 Citrobacter freundii Cfre231215 V
12 JRAE 1 PN 7E i Escherichia coli Ecol231216
13 JRAER 2 i 1 2 1 R Macrococcus caseolyticus Mcas231217
14 W 1 f g 2 1 L RIK A Macrococcus caseolyticus Mcas231218
15 1EH 3 ATV T Serratia marcescens Smar231220

TE: R PRGN Tet-A g, VARRZAEA DA B B RRE Tet-A BN, ToVARPURERAHE I LN
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FSILE T PCRTIGLR, JLHIKIE A 1 Fios . bR
FARACASL, Ukl 1 HBL 1 200N, Dkl 13 B 2 4%
5§50 o 00 HT, X EERPNARRE SRR ), TR
NG AARASE, NITER S h A T 5

456 789 101112131415

-
el
o
-
-
-~
-

TE: BT 1~15 1036 15 BRI Tet-A JEFE IRTEZ R .
1 PCR %E TetA JEH S5 5LA]
Fig.1 Results chart of PCR identification of TetA gene

22 RFFIS5IEIT

ARHF5% A Bacterial Antimicrobial Resistance Reference
Gene Database #KHU TetA (11 2%5) 19 4n 1% 7 5 (coding
sequence, CDS)JF41 . &2 )75 L AT (multiple alignment
using fast Fourier transform, MAFFT) X007 B, Fifs
FEH B AT W BE ARSI o R B0 i A B TR 3 4 4 4
P, KRB PRSP Bete 56 [ [ A R A5 B b 8L
&% (National Center for Biotechnology Information, NCBI)
REHE EHEAT blast, 15EIH°F-Y identity HBRTF 99.5%,
-4 coverage #ER 100%. FIHIE L I 7 A5 B RSP P
GRS RT o

TetA

GGGCCTCCTGCGCGATCTGGTTCACTCGAACGACGTCACCGCCCACTATGGCATTC
F TGCTGGCGCTGTATGCGTTGGTGCAATTTGCCTGCGCAC......... CCGCCCTGATEE
7 ACTTGTCGGACAGGTGCCGGCCGCGCTTTGGGTCATT
TTCGGCGAGGATCGCTTTCACTGGGACGCGACCACGATCGGCATTTCGCTTGCCG
CATT...... GGCGGCGCTCACCAGCCTGACCTCGATCGTCGGACCCCTCCTCTTCACG

fii 1 MAGE-X #{4FiE4T 25751 Fe Xt & 3 TetA JE R 1
PRSEFANJCIRAS AL, X2 B AR I A v i 1 KRR
A ST e 20 55 b T FH BAGEI TetA 32 D5 FH B4 e 4 ke
THT, 2 5HxTR TetA RFEILW K 14 % CDS 741, 3k
JET 8 A EFl, CDS KR 1302 bp, R5FFFIKE N
207 bp, RAFIFAITF-H—B N 99.59%, T8 55N
100%, HEXTEERANE 2 FiR, SEER AMINOV 210
H/) PCR 5|4, 2 @FRANFIZIARTFITI . 7
AMINOV 25V ) PCR 5170, F HBL T 2 S8 A8r
RORHBLT 3R AN A, A S IEIR B PR ST 751 TG
R RARN S, UL T AR B AR ARAR PR ST F A
HA R ERSEE, THTF BRI RS Y.

2.3 RINEHEFR RGRE LGSR

B 3, YN AT E] K 45~60 min B, TetA B CPA 2
N RERSHETT, HIERMHZM A&, AL T MRS B
F HH BRAE D B B e 22001 o P 4, SEBOBESEH, CPA |V
£ 51~66 °CIREETL N IREA G T, B R BRIt (A5
TR, YRR TR 69 °CLL I, S 45 B 5, TG i
AR Ak H B REHEE A L VKR IR B 45 o IX — B IE 5L Bst
DNA BABIEERAMT T (69 Ok AR Wisks, S
Y RN 2k . AL gs R B R, %Y ik

CAEIRBEVE RN 51~66 °C, FEILIX 8] N AEMRF5FaE i fiEfk
T PRI CPA 2 P RLE B AR5 AE 51~66 °C2Z 18] M
I [AJ AR 7E 45~60 min 4 .

24 HWHIRHHE

5 SR BR A EE USRI (AR B 255 (B)., K 5
ZE UL IZIR ) SR IN TetA 3k R 7 ik kG BR A 30 fg/ul.

F (IR RALA)

SRR RERRERRRREREAR KRR KK
GGCGGTCTTCTTCATCATGC

IGGCGGTCTTCTTCATCATGC

GGCGGTCTTCTTCATCATGC
GGCGGTCTTCTTCATCATGC
GGCGGTCTTCTTCATCATGC
IGGCGGTCTTCTTCATCATGC

GGCGGTCTTCTTCATCATGC
GGCGGTCTTCTTCATCATGC

GCGATCTATGCGGCTTCTATAACAACGTGGAACGGGTGGGCATGGATTGCAGGCG

CTGCCCIETACTIGEISTIGEEIGEEEGCGC ...
R
RSP FP51

0 M11: Aligrment Explorer
Data  fdit

t  Web  Sequencer Display  Help

h A
s EmE wve r+ «0XDBx-

+8 ap Q2382

R (0 AL

ERERKRKRRR KKK KRR KKK KKK
BBTCTACTTGCTCTGCCTGCCG|
CCTCTACTTGCTCTGCCTGCCGR!
CCTCTACTTGCTCTGCCTGCCGR/(
CCTCTACTTGCTCTGCCTGCCGR(

CCTCTACTTGCTCTGCCTGCCGR
CCTCTACTTGCTCTGCCTGCCGR
CCTCTACTTGCTCTGCCTGCCGR(
CCTCTACTTGCTCTGCCTGCCGR/(
CECTCTACTTGCTCTGCCTGCCGR
EETCTACTTGCTCTGCCTGCCG
CCTCTACTTGCTCTGCCTGCCGR

T GEFRR AMINOV % FI PCR 514, 416 FRABEFAZIR I RSF 751
K2 TetAfSFFH0E MEGA b iEAT 22 540 b % (8 43 4 SR
Fig.2 Partial result of multiple sequence alignment of the conserved sequence of TetA on MEGA
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Ui UIel jalial/e.U. T

W WK (N A ) 1~8 4 53R TetA 19 CPA LW TE 63 °C R4 1
25. 30, 35, 40, 45, 50. 55. 60 min A5 B EOE
B3 PUFRRMZGHRIN CPA SO A 28 b i g st 8] A 4 1k 2%

Fig.3 Optimization results of reaction time in the CPA assay system
for tetracycline resistance genes

-'i I -
o I' v

[CRONCRE R - R

1 2 3 4 5 6 7 8 9 1011

——
o e Vel Fal Vit Pl Tl T i Tt T R

D LU UsUNULU B 9.0
T VKB (S AE) 1~ 11 53 51378 TetA ) CPA IV E 45, 48, 51,
54, 57, 60, 63, 66, 69. 72, 75°CHH 1 h E5R,
K4 PUPRERTHZGIE CPA SN AR F v S by i B r Ak 45
Fig.4 Optimization results of reaction temperature in the CPA assay
system for tetracycline resistance genes

"\ LT T TH
L A AL Al
B [ ‘; | | ‘r ) y
UUﬂUUUTjA -

#: Bl A H M Sl DS2000 Marker, 1~8 S DNA AR 457 R i v
FE, AKYKM 30.0 ng/uL. 300.0 pg/ul. 30.0 pg/pL. 3.0 pg/uL.
300.0 fg/uL. 30.0 fg/uL. 3.0 fg/uL. 0.3 fg/uL, 9 [FFE A BHH:XF

M. K B CPA BA& 1~8 17 5 AT
Bl 5 TetA Kt RS 3E I 15 I (A) i (.25 5 (B)
Fig.5 Gel imaging (A) and color development results (B) of the
limit of detection of TetA

3 iiesge

U A 2 T 24 o > i o S fip R 10— R, A U 3
BRI 25 R BE 08 N I BHL 11 i) 245 5L TR A A6 4% o IO PR3 1 it 245
GINHE= Sk 3 N US Ak - d S U7 S5 2 e i = ]
IRFE IS TS 3 FIHLHIPO). TetA J& T DU BF 4R Mk
Z, R AMIRE 8 BT (H) AZ O DU PR R 1, ik
6 BE W DU BR 2 HE L A0 AN i 2k (4 2 AR, W
PO PR 2R AMHESE A T, DRI 0 32 5 R X T I DR 3 7 AR
PRI I AT AR T8 43 B A Al oA ORAE
A RE-FBOR o R IO A I B 7E RPA AU R, 5514
3K AFTE LA HEI, SRR MR, SR I 1
PR IR, 7E ST 3 IR A WEE RV (real -time
quantitative polymerase chain reaction, qPCR)H, FERAKI VA
T ERET M A5 & A, A B SR BURE R P PT RE
BECA SCIMUR B R, MHEE DNA JFAHBL 12%0 55
i, HAESS R TR 50%%, h—4 0 58 il B S 5
B R AR 22 HE BB P 5 2R o RS I R Y e
B tlh R toxR A5 | BT HUAEAESS BRI, TAIWO 250
FIF] qPCR Xt 255 #k ) %5 fn oI A 0 45 e M SE A thh JE [,
FIRENAE 1 BREIEMINE S th JEEM, #—Pak
PRI 20 53 B e W AR B o RIS IR, BIA thh 51045 &
PLEAFAERAE, FEAGI R, BT, Al A A5
BN RS B SRR SR, SO AT RE BT AR B
%o AWMU ORST i B e NCBI H 854 5 EA T blast,
RENF-EY identity #KRT 99.5%, V-3 coverage SN
100%. AIALE AR TetA 51BN PRI IR
PEEUT o AT 1 X A TetA SR 51 01 T A W 1 B %
1A, KGR E 1 RPN BE LR AT B XA R I . A
HAS FALsEE 7258 PCR 5 vk R 51 W46 DX e 4 28 S5 1
BB PE R, SR ATIRIERY 30.0 fg/ul MRS HBR, A
fGKH] T 5 qPCR MY 14 R BRE /KT, 3Rk 532 05 7k
REAS AR Dt (W AR AL R FEAS th i 8 B AR R 5, X0 T
e R B R AFEAT A e A1 = BT 24 35 PR Y B 400 i A 2 DG B B

BRI, ARPFFERIH CPA FARMARAI A X5 9P
R R, HENL T AT AEES . AR IR AR PR
B ARINA ZR o AR R AL T 8 REUE 5 s Wik e
P, SR CERPERTAE | PRERR R, S St B B 43
BWIBEE T RS H AR LRSS0 MR, SRR AR A
WA B . DAL A ], FHERA JOws 73 Bl B e
WP AN RE Ty ; TR X SE R | m RB BRI 7
RGEEE GG N, AR, SRk
ARSI ZR, AT 3 — 25 HE Sl Gl A G0 ) SEAE o . o R
i SR RE Y 1 R

SE B
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