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Establishment of Real-time PCR Assay for Quantitative Analysis of AIHAKI1
Wang Lan, Su Qiao
(Department of Bioscience and Biotechnology, Dalian University of Technology, Dalian Liaoning 116024)

Abstract: According to the sequences of AIHAKI and B-actin (as a reference control), two sets of primers were
designed. Subsequently, PCR conditions, including annealing temperature and concentration of primers were
optimized. Relative quantitative standard curves were established and the repeatability of the assay was also
evaluated. The results show that PCR efficiency of AIHAKI and B-actinwas 1.09 and 1.04, respectively. The
correlation coefficient was 0.996 and 0.997, respectively. Intra—assay and inter—assay coefficiency variation for
both genes were less than 5%. The real-time PCR for AIHAK]I established in this study is simple, precise and
repeatable for relative quantifying gene, and will provide useful methodological basis for understanding
functions of AIHAKI, clarifying relationship between mRNA expression levels and detecting the expression
level of transgenic crops.
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Northern Blot- J& KL &5 7770 SR, IX 2L 7 VA7 A1
H € S ANHER B B sl O R v A ki DAL, A
S B HEA L 22 U IE IR A A O R R R L
(). S92 2 B PCR (real-time PCR) /& 20 fH 41 90
SEARR A P T R AR, BEXT mRNA R A K47 #E
i 10 5 550 8 7 B 9T S AR AL SR 5 AIHAKI
Real-time PCR & # Jk K 32 35 1) 5 ik, DL X Ok
B-actin W Z, Nt —PHRER AIHAKI 1 D) fig . mRNA
RIB IR ) ALHAK T RAED) AR &4t vk
“E LA

1 5 AE

1.1 ##

1.1.1 3K & B S5 5 (Aeluropus littoralis var.snensis
Debeaux) K H 1L 744 K 175 k1 BLIRE 4 #h s, Fh
¥R % W, A 1/2 Hoagland & FE R BEHEAL R . SZ5G
HI 5 0.4 mol/l NaCl ) 1/2 Hoagland B 77 AL 7 24 h.

1.1.2 A Trizol 371 &% DEPC. J i 57 & - [R1K
X F & - LA Tag- Ex Tag- SYBR Premix Ex Tag. DNA
Marker %) & TaKaRa( ki) 2 w7 i s S 4)  Jo7K S
S8 0y [ o3 B 4l

F1 LHE

1.1.3 £ E[LE TP600 % PCRAY Ky K% 5 AW A w77
i1 ; Rotor-Gene 3000 24 ¢ )i 7 5 PCR X 4y L KA1
Corbett Research 2 @) 77 i

12 7%

1.2.1 % K 3 FHB-actin ¥ PCR %% HHE K F . K2
it Y)B-actin BE R P41, ik PCR b B (1) B VR
Wes 14, 43 5 AF 5'-CTCGACTCTGGTGATGGTGT
G-3" fI1 AR 5-TCGTACTCCGCCTTGGAGAT-3" . Ll
FEMU S L RNA AR (500 ng) , #4% K& £ 4
O ) RO SR 2E R 33T RT-PCR Jx W . LA cDNA
HRERRGEEAT PCR Y4, 454424 : 95 °C 5 min; 95 °C 30 s,
60 C 30's,72 “C 40 min, 5 35X; 72 'C 10 min. 4"
38 7 4 2 B R B U I FL UK, /N 8 A R AR 7 & Rl
PCR J=#), 326 3% R A TREAT FRA 705

1.2.2 Real-time PCR 5| 4 R ¥ 5% 5 AIHAKI %t
(GenBank DQ645465) Fl i 5 B-actin K& A 1] ik L 7
Gy K& AW A w519, R AT PrimerS.0.
BLAST. Clustalx P07 T 519065 (1) T fi - B & 5191
eSO, B e RS 1 L 1.

EfAsIY

Primer Name

Sequence

Product Length

HAK1-F 5’=TTTGCTCCTGTCATCTCGTTGT -3’
HAK1-R 5’=TCCATCCTTCCCGTTCCTC —3” Hb
Actin-F 5’~CAGCAGCATGAAGGTGAAGG -3’
Actin-R 57 ~GACAGCAAAGGAACCAGAAACA -37 100 b

1.2.3 RNA # 30 BUB & (1) 5% 2% 1T F 100 mg, R 45
TaKaRa #f£ 7% ) RNAiso Plus i B -5 /7 1) 7 v 3¢ I
RNA. RNA % T DEPC /K, &AMy e BEvE o0 b &
B 1% 3ot 5 B % Jie P Uk A A B RN T R R, A
PrimeScriptTM RTase /#5517 RT-PCR W, 10 pl
SNAK Z A4 : 500 ng M RNA, 5xbuffer 2 ul, 5 5 i
0.5 pl, Oligo (dT) 25 pmol, Random 6 mers 50 pmol; /<
N 2037 °C 15 min. 4 RNA -70 CLA7% FH o
1.2.4 PCR J 57k % e 46/t K SYBR Green 174, 1£
Rotor-Gene 3000 %¢ ' 5€ 1 PCR A dEAT 37 44 FE 4
I3HT, AT B/ CAE R B K9 Y6 AE CARn) A bsifE,
I3 O IR KRB S 5 VIR BETEAT A 170 B o) 42 i 1t
AT 3T o

1.2.5 A7 & 0y &) & B ¥ F1F ] EASY
Dilution ¥ cDNA ¥ ¥ 3EAT 7 25 10 £ FRE , LU & F R
R AR, R FHALAG IR N 45 A HEAT real-time PCR,
53 T 25 PR S DR PR ARG 58 b o 10 2, AR ith £t
X% B PCRY G AT VL

1.2.6 A P4 XA cDNA Bl s 1A B X
HERE oy CIE AR A8 7] — IR 38 vH AT 3 IR ALHAKT 5
B, TR RN A TR AR S AR
(CVY%) 5 W [R]—HE b HEAT 3 RIE (B ARRR 3 %), 15
[F] it 22 U 45 R Z TR AR S R (CV%)
2 BRESH
2.1 PCR Y 3% FB-actin A A

MR K Z L KA 1 A HB-actin IR 5T FP 91 ¥
T 519 (AF/ARD , USRS 5 RNA J e 35 1) cDNA
AR HEAT PCR A4, SRAS [ W) 2 714 bp (il
B 1, %7 41 & % Bl GenBank 204 i, vE M5k
FJ603097 . %3& K 7415 Zea mays Hordeum vulgare-
Mycosphaerella graminicola Lolium perenne. Magnolia
denudata-~ Gossypium hirsutum [¥]B—actin J3 % [7] Y& 14 43
IR 21 89%- 84%+ 83% 82%-80%+79% .
2.2 RNA %6 Ffo T H AT

XF PR IBORE 5 5 RNA 4853 06006 BE TR I 5 Ao/ Anso
{0 1.8~2.00 28 1% AR B SEII FLUk 387 288 188 5%
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Bl 1 B-actin ¥ PCR ¥ 1
M:DL2000 Marker; 1:B—actin, PCR f}‘iﬁ#@

G I T L, TG S B AR Can 1 2)
2.3 PCR REAR % 09414
%% SYBR Premix Ex Taq X7 (TaKaRa 23 ] ) #fE
AR R, SOV AR 95 €110 5395 C 55,60 C
20 s JON 35 AN, FLVK ST SRR, 051 eT LLy
B 2Rt A T IR e RS 4k (13D
1 M 2

E 3 SREES| MR
M: DL2000 Marker; 1: AIHAKI PCR *#J; 2: B-actin PCR )

T B E AR R GRS, T AR R TLE b
FYE N (55~63 CHRALIE K, Kl 4 3R W B—actin
T RE AR N AT SR A s 7 A 1 ALHAK T 38 K E 58 i
ISy 47 384 = ) 8 B B ARG, BT LA 5 58 “CAiT60 CaliAT 4
ko #R 4 TaKaRa PCR JZ W 45 {1 1] 411, 36 24 ZE KB K/
SEMFI (] SR =20 05, TGy AR . R =20

M 1 2 3 4

[E2 &3 5 RNA Bk EiL
M:DL2000 Marker; 1-4: 555 5 RNA

2 HAR JILRE R 58 “C N, S W PRI e 1 AN e (I o
gt s I 5 A W B-actin LL 60 “C AyiB KL, 1B K I
F] 4E < 48 30 s I, 9 19 il 26 1) 2 O A5 5 (H Bk
AIHAKI V) 60 °C 4338 Gl B2, 3R KN [A) IE K 42 30 s 1,
HA MR &

X} T Real Time PCR Jx VKUt , 5| W) 9 &5 A2 5% Wi
PCR J5 J3 (/) OB DR 38 22—« JLIR BE KA, 25 35047 s
ANTEA s A5 AR FE R v, WA AR G B ™ A AR S
(= AT etk 2 KR In . X 2 A5 IR S5 AF T
SE A G SN CofEREAT T 20 AT, 45 AR W s
2, SR 0.25 um. 0.5 pm N, AIHAKT 1) C i
2y 9 A 18.42. 18.53, B-actin I Cr AH 73 51 b 18.28.
18.31, R AX LI 5 1 5 AIHAKT F\B—actin [F138E H.
I EE 9 0.25 pme
2.4 VSRR E o

%+ L SYBR Green I 24 EE il [¥] real-time PCR Jx
J T 5, PCR P24 (R4 S PR X6 T 56 &5 A 48 oC L o
(R o T A A it e 20 AT, 1T LA W] e A Bl T
PEF= )4 4 B AR R Y 7). K SYBR
green [ SEI 5 2 RT-PCR (1) S M. =4, I 60 “C 25 121
B A I 42 95 °C, 77 AR s A 1t 26 (melting curve) o
SRRy ) B R IR S, I i 2
U HIRAE 85 “C L, A AT el 1) tH I (&1 5-D)

7 8 9 10 11 12

55 57 58 60 62 63°C

55 57 58 60 62 63°C

4 IR ESS| YR MEEMRL
M: DL2000 Marker; 1~6:B—actin PCR j*4); 7~12: AIHAK1 PCR =4
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Fluorescence Fluorescence
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5 B-actin 1938 1h 2 i B-actin FIAIHAKI 14 ff #h 2%
A:58 C.20s;B:60 C.20s; C:60 ‘C-30 s; D: Melting curve; 1: ALHAKI ({1 AR 125 5 2: B—actin AR I 25
B WA= G 1) AR, — BRI RV
FE 1) cDNA bR fERI AR 5 Co{H 19 ¢ & ih 2k I K 6.
AIHAKI FB-actin bk i 26 (14 38 20253 1 o4 1.09 F

2.5 AR/E WY B AR

FE 5 cDNA 7E Rotor-Gene 3000 7¢ 3% 7€ & PCR
AT SER Y, AR R T R L IR Y
WA R S 9 s | sl 2 i 2 s NTC R Dk A5 45

1.04, Ze AR5 R E055 7914 0.996 F110.997 .

7A26—-' - |Cycling A.FAM/Sybr(Page 1):
] R=0.99858
24+ {R"2=0.99737
= ! M=-3.117
99= : --1B=14.150
90}-i 5 B
L | :
16 |
-10704 -10703 -10702
Concertration
B
10— — 4 lcycling A FAM/Sybr(Page 1):
247 : i [R=0.99799
SN [ S——— e R72=0.99598
22 I i M=-3.222
| S i --——B=11.943
5 [Efficiency=1.04
s T
e T
14+ e
12 . __ir_______ — —— :___ -___--___-_______________I____-___-____I — . T . U
-10704 -10703 -10702 -10701 -10700
Concertration

6 AIHAKI FB—actin [\ FR4E 2k
Az ALHAKT TFRUE 2 ; B: B—actin FIFRAE T2k
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2.6 MR R 69 E M

h T B UEARAL AR R I B, 2 0] ] Ab B [
— W[ cDNA FF: it B A0 ATHAKT 5 1 3 IR, 43 3]
() Co A 23 79 A 18.14.18.43.18.23, JL - 241H (xts) Ny
18.27+0.15, 48 57 Z K0 M 0.81%. X i) — cDNA £ ity 3t
AT 3 N 5 CH5 AR B 3 R, R Ta) 753 21 (1) C (8 23 51l
18.51.,18.23.,18.79, HP- )Ml (x+s) 7y 18.51+0.28, AL 5
ZHN1.51%.
3 itig

SYBR Green I 53U DNA /MY L&
G RE, 8 5 DNA BUFESE O i, B H 6 e M
DNA XUE PR H SR I, 58645 5 SURIRSS » XFF,
E—MERW, HAF 5K T XUE DNA 73 11
B, N, SYBR Green 17563kl 7%k n] L2
R = 4 FE &= SYBR Creen 14
AT S B R PCR 2 H A g A0 A% 198 e v it 1) —
Bl

EH EERMT AT SYBR Creen I 4 K} 1)
real-time PCR 3 AR >k € AIHAKI W) R 5K . LA
F I KB-actin 4 N Z, 1% ¥ Livak Fl schmittgen 11 1)
bl A BBV 5 H (1 3 DR AR R 208 A P X — 7
T LA 20 H L R T8 AL R i
T 48 I ATR] SR, {H &, SYBR Green 15 XU 44
DNA [¥145 £ JRRF S PE K, PCR A (1 R S PE T 1
Y, R R S 1) R AR & 7R AR RO S I E
X H IISEDR s g R S X PPN R R 25, AT DL
T VERE R UF (15 19 S A3 I 5 | DR B, Ak R 3 4%
PERAR L o SZIRAF H IRE B 5 DR 54 0.25 um, JB K
WA 60 °C B KPR )R 30 . J5 i it £k o b &
VA AR S = ) BT, AT ORAIE T 5256 45 A 1)
CIEZEH

VRO bR At i 2 AR5 A AN TR A, RIAH OC R A0/
REZE, A OGBS WA 2R 10 B e, BRARME K T
0.98, BT 1, Ui HH B 2 MR iF, e FlkvEAf . %5550
() b v i 28 A1 S5 230 0.996 F110.997, W] 52 56 45 1
A B, R ZE /N IR T DL AR AT, B
R B 250% 0.8<E<1.2, i SL 56 (I B0 Ty 1.09 Al
1.04, PEE IR (197 36 RORARFEIE , By ATEREAT A0 2
Iy BT R SR ] 27242 Coys AT VBN, ARAIE T 08 A BT
(UER I o

b, R F WS AT RN, RT-PCR 77 2E [

cDNA 1] DL FVF 2 S5, kb 7 RNA FI$E IR
H, AN 15 2 1) cONA MRS G 4734, vl LRRIRAAR R Y
I B, S 3G B, b 5 ) SR AR TR
o

28 5 {5 56 AIHAK real-time PCR & 5 V2
BAY WA, Froe b, il mE R AL AT
— WIS S ATHAKT 323K R 42 S SR L) B3E s 17 2
fitio
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