33 HBHE 2 £ = % E K ¥ % W Vol. 33 No. 2
20114E1 30 H ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jan. 30 2011 177

AN
g 1000-5404 2011 02-0177-05 T %

RCA ARG EAE HINL i Bm S EE RREERTH N AR

TR KTE H 4B Frm g P EEAHHE B 400042 TP G = FEPE R R BT I B B R AR ST T
K g Rl

WE OHM @SR A HINT 80 25 25 2 K B2 2 IR PR R rolling cycle amplification
RCA  Jjik  DAWVAS HINT J R 25 1 25 HE PR M2 SRR NA BERCA IR 42 B A 12k PR 98 A8 A i A P EREE 26
AR I8 1 15 A P AL 5728 B RE R e S M5 5 T e R P 5 PR R AT VR BT 484 5 DA T S A 00 B T i 5 78
PE HITIZARI A RCA HORK) S IE RO AR T N T 1A P A R A8 RS ARG I 6 72 32 126 1A e S P A
REUE RS I PRARAS BRGNS 5 0 P 45 R HeX ez i HER T SR ARG AR 5 A i ™ R B SN
A FRNPIEIRE L MR R IEHIRZ 65 °C PRIUE AR INRR S 3 5 X 35 A3 S [k J32 2R/ B 81 o A 1 G 00
TZITERER I T BRIk 1% SRR LRk RCA SORKNES R S PO ik g R —20 858 s so eI &Y HINT 35
SR T 24 3 D B R SR 1 RCA HAR

KR RIS WA HIND FBORRE RIS AR T2y

hEESIES Q754 R373.13 R446 XEkPRERS A

Detection of single base mutations of influenza A HINI resistance gene using rolling

circle amplification
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Abstract Objective To establish a rolling circle amplification RCA method for detection of single
base mutations of influenza A HIN1 resistance genes. Methods M2 and NA resistance gene of HIN1 were
target gene in this research. Two circularizable probes C-probe were designed to detect these genes.
C-probes were ligated to closed rings by DNA ligase when they specifically bond to target genes which had single
base mutation. After the rolling circle amplification the single base mutations were specifically detected. Opti-
mal conditions for RCA method were studied and the specificity and sensitivity of the method were determined
by testing wild and mutation type artificial template. The specimens from clinic were detected and compared
with sequencing method to confine its accuracy. Results Strict reaction conditions were needed for detection
of single base mutation. Adopting heat cycle ligation and increasing the temperature 65 °C  could make sure
ligation fidelity. Through series detection of the target sequences with different concentrations the lowest level
of mutations detected by RCA was 1% of the total. RCA detection results were consistent with the sequencing
method. Conclusion RCA technique is successfully used to detect single base mutation of influenza A HIN1
resistance genes.
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NTA R ERE 519 A DNA 7551 i Ki% TaKaRa
EWEARAFG I A HIND Jg 25 6 RNA iy 8 R i 9%
et T, DNA ligase Exonuclease I Revert Aid ™ First
Strand ¢cDNA Synthesis Kit #1621 MBI /A& TagDNA ligase
BstDNA polymerase NEB /A %]  PrimerSTAR DNA polymerase
dNTPs DL1000™ DNA #rifi TaKaRa A7 & # PCR ¥ 41X

Mycycler Bio-Rad USA  %E ik 1% & 48 VersarDoc1000 Bio-
Rad USA
1.2 7k
1.2.1 HIZ HINI {BGETEE M2 NA 8175 & cRNA J¥31 Lt
Xbo EA NCBI R 75 i o 25 9 IR M5 B A b A R T 1
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PREF B M S 7300 A 15 ~ 25 AR S HE PP A oAb b ) JEOC T
Bt T XY 854 1] DNAMAN version. 6 34X
IACTREFIEAT T A5 0 DRAIE — &5 iy JFAENCBI
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1.2.3 FLREFZER: T, DNA MEREERERD: O Ak
10 wl &4 ddH,0 6 pl 100 nmol/L AYIRFLFREER 1 wl 100
nmol/L AU IAEAHT 1 wl 10 x T, DNA ligase Buffer 1 pl 5 U/pl
i T, DNA HEH20E 1wl IRAIIRE S 137 “CIV 60 min J5
70 °C 5 min K3 IAEAREREE 0 RBEARBL10 Wl
A ddH,06.75 pl 100 nmol/L AYERA{LFEET 1 pl 100 nmol/L i
KA 1wl 10 x TagDNA ligase Buffer 1 wl 40 U/pl Ay
TagDNA YE3ERAE 0.25 pl  IRAMEHE.L 94 °C 4 min 94 °C 30 s

65 °C 5 min 15 PMEH 95 °C 15 min KIF TagDNA EHERE
LS TR N7 RIS S A UK S min

1.2.4  ERRAMIBEH AL o] L3R4 1A akZimA 10 pl
RANIEE T IR 5 W &7 10 x Exonuclease I buffer 2 pl

20 U/pl Bes i 1 0.5 wl ddH,0 7.5 pl 37 CARIE 2 h
IBIIETH AR E HE M SRR B 05k FET° 80 °C ML 15 min L)
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10 pmol/L 1y E 51445 0.5 wl 2.5 U/L Y PrimerStar = {#
H DAN AT 0.25 pl cDNA #fg 1 pl ddH,0 17.75 pl M2
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M2 FREEREE 5-p-CGAGAGGATCACTTGAATCGCTTCATAGGTCTAC 101 bp
AGGTCTGCCATCATGCTGGAGCAAAAAGCTAGCCGT
TCCTCACATCAGACGATATTTGCTGCAATGG-3

NA 3E#%EF 5'-p-ATAATTAGGGGCATTCATTTCGTCATAGGTCTAC 100 bp
AGGTCTGCCATCATGCTGGAGCAAAAAGCTAGCCGT
TCCTCACATCAGACAGCATTCCTCATAGTA-3’

A1 5'-TGGCAGACCTGTAGACCTATGA-3' 22 bp
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AR R TIFE %07 5 A SR U e B 75

o IR RAR AR RN H SR A T
W PG RAGT  RCA AR B 5% [ R A
AR DNA 43 F R AP B HL I 87 & T R i —
FRZIRY SEEOAR W 2 A5 9k aT DL SE 3046 2L
R HG 38 RS BB RE S PEAS I A DNA 5
RNA 7pF HAAHAERI R JOF5RRok & A R
o RS GE R I B ) PRI e R A R
SNP [ 7 1A 4 R AR AT S FEXT BLpg AL 2
SRR F P MRS B R ZE I iEsE A
MBS HE AR R 1L IX 3 1 15 ~ 30 > 51F ki
G HANREEE o R R X ) BB A 3 K i
SRR R 178 i M 3 U o S | D
TSI R SRR RO Y Bk
e AR m R AR S AR M2 B
AEREL 3 a3 A BREECR 17 bp Tm {H24 46.4 °C
5" o R DU Y 5 AR 22 bp Tm {E R 61.0 °C NA
IMEIRED 3" R g 545 16 bp Tm {E >k 38.4 C
5" v Y S B AR R 22 bp Tm {H 58.3 C R T
PEPRE TR — B 25 PR e BT P i
K ; Tm (ERE T BF9E " 4000 % BER E fn
AL 5 s T {6 SCEE 3" K5I T (B 55 15 °C
AT TR AR S ARSI R ISR A 65 C il
PRUEASI 1 5 5 1

7E RCA (e St iR T T, DNA #:4EF
TagDNA BEHFGWF 7 JFEAT T B A T,
HEAEEGRT BT T, RN BN R 37 C
FERTIN BT A RS R TR PSSR R A 2k B nT
A G RA R M TAATEREE T REPE 2K
fiff PR EPEZE LT Nilsson 25 7 AR T, DNA % $2 i 11)
PSRBT NaCl iY#JE  NaCl ££ 50 ~ 150 mmol/L
e IE GBI RN TG BEE NaCl e B8 A4 v A0 £
EUREE M 7E 250 mmol/L i BEAS X 5 M 45 % LI
T/G ZRIRHEEC  ASSEE HIT AN V27 A [ M2 $%
WKL R K2 kA T/G Z a5 i
D FE e X 5 oA T s IR R A8 Luo % ° IE M
PR T RN R BE AT AR DNA 52 L T, DNA %
R R SARTIREE R 3 RIAR LI R 2R
FHT TagDNA ARG GEf8 7 IX 3 IR T 5
RATEFER B B WA EE DNA R IX 5
NS L 5 Ak R U ARSI A 2R
PR AR 3 AR s 38 I SC I B R B R 2
TG S5 1) K

RIRY HE B Be Zhang 45 ' JERH XA phi29DNA
KA BstDNA A B REAETR I LIE BGEE  8 kb 11y



533 BH2 M
2011 4E 1 30 H

Bk

%

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

=S 3 Vol. 33 No. 2

Jan. 30 2011 181

DNA Hiff  FEfUsige s AW R T phi29DNA ¥
HE (EATECCEEY Y UK R oR WS
TIMEARET SHLF 5 256 I 2 BRI b4 iy X
XRINE i 2275 R B i T phi29DNA 3R 5 il 7 Jie 3%
BEAFIUAEJ159 T BseDNA A 7 76 CHED BEHEA
BHI AR/ DNA 735 AR EJE A T

Bgr 2y Wu 28 © JER I HIV ¢DNA 5 5875 i} .75

T RIRERYSE A2 phi9DNA B4 WL ALY 7
TR R REAESIR A LR B T
BuDNA 45 WA SR NS 0T S5 6 AT
3 RCA HEA B 53— BB AR 45 S0 57 3 10
B 1 e 055 (L WS RO 1
SRR IS (S50 0 % A
Gk BT RIBNTIARE PEETE S A
AR ISR R L RSN M 1L e
T LA (G RCA (4% S04

RCA A % L IO ORI B AE9 R E) I T
10 AHU T KT ARSIl S8 bR 91 B
AR E & B RS REI AT 1% HObi AR 541
WS AT R A K 4 0 5
S GRS R Y RCA Tl T A 0%
A el TXHRRE bR M2 S A NA JEIE A9
S SRR X B b 5 2000 AR I
FHRT T BRIEIA T 50— 50 5 T T R 51 5 2
Ung FLAE M2 BRI E BT S3IN G I 2000 4
PRI BV SE AR S RGN (3
R M2 JE[H V2TA S22 NA |y H274Y 728 Ui B
BT IOR T AT IR

WHO {30045 5 i 5 2008 2000 43[4 L T
100% 1y HINI Ji 4 s B3R T3 AL 25 i At
i H A 2008 - 2009 474385 1) HINT 5 2ERk 100% #5757
TH2AY R APRAOK R PR " R
AL T R LR e AR A
AR LR IAZG 3 8 L 45 22 5 K )
DMK ARATEIHY RCA HOAR TR
R 2B AT AR IR L T
et 5 B LR
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