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Dynamic analysis of Adh2 gene of rice ( Oryza sativa L. ) under submergence

stress using real-time quantitative PCR
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Abstract Real-time fluorescence quantitative polymerase chain reaction was used to determine transcription levels of Adh2 ( Al-

cohol dehydrogene 2) gene in submerged leaves of rice using specific primers, expressed at low abundance under normal condi-

tions. SYBR Green real-time PCR platform was established to check low abundance genes, which gave rise to a series of S curves

with flat baselines, large slopes and distinct exponential areas. The results show that Adh2 transcription increases at the beginning

of submergence and reaches the maximum level 8 hours after submergence, and then decreases. Adh2 transcription level in rice

leaves follows a low-high-low pattern under submergence.
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EBESW TR, 5 M PCR JFEAH I, LR 56
PCR A AN AT L 4BLAY D08 - 4 38 A 0 ok 72 — 2B 52
B, TAL T E R R PR, WD T L BRI H R
O EERANE 1 NMERANRRERSZTY, R
U RNase {RIPP LI A 1 7 ~ 10 J7 A5 BE R A 3L
9 1000 £%; K Y T, TLABS 8 7 ~ 8 Mo E
%", T Adh2 FEEM A H Kk B BAR, BT
A S 3 >R PG T v L R SR SE B 90 PCR |19 7
WF 58 HAE W W5 38 T M P i 3Rk AR AL .
1 #REFE
1.1 KRB

JKFE “FR13A” ( Oryza sativa spp. indica) £ MS
BHREERFREBRIK 40 cm 58 27 cm {4 cm
R AP A TREA R AERE 3 1 ORERT
HKAEH, KT K, KR8 21 C,pH H
H 8.1, R AERAKG0.5h.1 h,2h 4h8h24h
48 h Bt B F T32BU RNA, 3256 ffr A Trizol Re-
agent JIj B Invitrogen /&), ¥ F R KN E W B Fer-
mentas /A &) , SYBR Premix Ex Taq"™" g B £4 Y T7&
(RE)ARAFFIYHEAYTRE(CRE)ARL
Bl Ao o 4% AL 27 3550 24 08 #E O B E A
a5 o KO KB EEIK
1.2 LWH*E
1.2.1 5 RNA g9#2E

TSOHT e ST 2 100 mg A TS # A 5k o, R B
AR FE S , WK R T8 O E Il A Trizol
Reagent 1 mL,4 °C 12 000 r - min ' B.0> 5 min, B .05
W EVEWR T H R B L E L A 0.25 mL &4,
B0 JE W E TR, A SRR R PR, B0 UL TE 5T
FYEWL TS % L EEVEWULTE , DNase | B fif 7] BE VR
Ze Ay B F 40 DNA SR J5 Al iE & /) DEPC AL 35 A9 7K i
fi# RNA,TE5 A6 BE 7T B E RNA A9 ¥ B2 A0 46
BE T 1% O AR 1 B R W BE K R UK BF i RNA
g,
1.2.2 RERRE

B ANRE i RNA 2 g 34T B 5%, INA0. 5
g+ L' Oligo(dT)1 pL, i A DEPC &b 38 ig 7k #b

JE 12 uL,70 CARE 5 min J§ 4K KINA 5 x RT buff-
er4 wL,20 U-pL ™' RNase ##%] 1 pnL,10 mmol -
L' dNTP 2 pL,37 C {§3E 5 min J5 /i1 A 200 U -
pL ™' M-MLV f#% %8 1 L, 4R FN 20 pL,
42 °C W 60 min,70 C fp# 10 min F 1} W o
1.2.3 %% EE PCR B

M ¥E GeneBank A IE M 8 B B9 3 A Adh2
(X16297) FaN = HH A Actin ( X16280) £ 3, 3% B %5
JtE & PCR 51¥ T RN IT5 14 . Adh2 B IE ]
2N 5'AGTGTGGGAGAGGGTGTGAC3', X [1]B| ¥
1 5'GGTGGAAGTGCCAACAAAGT3' , Fili 7= 4y & BF
h 216 bp;Actin 1) 1E 7] 5| ¥ & 5'TCAACCCAAGGC-
CAATC3’, & [A1 B8] #7  5' CACCATCACCAGAGTC-
CAACA3', I =¥y B 4 147 bp,

% cDNA #5435 LA Adh2 F Actin 5| ¥ 8847 5%
HE R PCR & W, X W TE Rotor-Gene 3000 Real
Time Cycler | #f 17, )& B & 1 & 20 pL. SYBR
Premix Ex Taq™ 10 pL,10 pmol - L™"FJ1E K [6 5 |4
£ 0.4 wL,cDNA 54z 2 wL, BBEK 7.2 pl. BLHlE
BRSBTS EE & RS P o RS
95 C A 10 min, DL 5 &G 95 C 105,60 C 25 s,
40 MER . TESE — MBI Z AT AT B IE , 5
¥&#% FAM/SYBR, 247 71 min J§ RV 455 o
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2R, 8T B o 215 B Adh2 T Acrin )33
o KRS AN E B A AT OSCRR (9] sk #E AT,
HALLO0.5 h A0 X i,
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Fig. 1 Amplification specificity detected by electrophoresis
M:DNA 43 F##HriC DNA marker;1l ~6:Adh2 31 5= 4) Amplification products of Adh2;7 ~12:Actin ¥ 7= ¥ Amplification products of Actin

PDF C4{# ] "pdfFactory Pro™ i fiiA~fi)d ww. fineprint.cn


http://www.fineprint.cn

F2W

B ARETOLE R PCR I B b8 T KR Adh2 B RK Rk 457

MWEEAP L RE T R EEET, A5 20 A
TR FF iR RE R M . RIS RIG B — 4 p—
e 7Y ) o A T 2, UL PRI AR SRR AT . BRI LK
By =g A —45 B8R B KM E SR
B S 4, WA H At 4 B B, R A I B 4 R R A
(B 1),
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LB H A9 59 ML Primer Premier {41231, B
BT R 5, DNase I BN AT B T 2B 4
DNA fi5 4y, SLI18 3 — 4 I 8 500 0O b o il 2k
Adh2 FRAER R B R R - 3. 449, REM KRB N
0.998 5, MR AN 0.95 ; Acrin H5 i i £k AR
—3.175, R MEAHE RN 0.996 7, P %R K 1. 07,
2.3 AE#EKEE Ad2 BEERZHEERN

KA LA E# 7 SYBR Green 5L B 3% % & &
PCR H AR, XF “FRI3A” 7K R FE A [ ¥ 95 B 18] T Adh2
EHERBEOHT N SRNE 2 Fim, 8
KT ,Adh2 7E 4 h B RBEEAL,4 h 5FHFHEK
TERETHR,8 h RixBE &R, /G E T, Adh2 %
HEBYHETREIBERIABMK -7 - KL
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Fig.2 Relative expression of Adh2 under

different duration of submergence
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PARG 22 A 2k U0 S 3 56 b b R BT 5 Bk R 4%
T Adh FEFE B FRK BB . Adh TEKFE . E R B A
WP ARESHM 2L, BEERR, 7EABHE
K Adhl F1 Adh2 T4 Adh B (B AR FAEY
FEMMRERR., SREKET, KREH R MRS
YIREAEIU 2] ADH JE ¥, H ERNERF KEIFESR
Rik, Mt ARERE, HTFKBEBEBERKRERESZKY
W, N HOE AR & T G W K B a8, B B AN

YIRS R A E L. B, W Adh 2R 7E K
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EH M E AL T HEG M ADHI fib &R
ADH2, B BFF B R BRI B 2 A OB 4
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P YA SN 2% M0 BF,3 4~ ADH L ik B Bt &
SRR A At

RN BB 9T & 2R, B A 38 BB R H i 5 Adh 72
KA R ER A 22 3k 1, ADH i 1 76 S5k 60 38 40
BEO6 h g —E LM INE L . KRR Adhl
M Adh2 43 B %6 15 WA £ K, B AN £ K AT LRI
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S2it PCR 2 —Fh @ EvER A 7 5, (B o
ZEMHERE W S YMBFINESRES V1
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LIRSS R TE R LT LT R AR R &
WASHE, I A 5 0 RE 25 U BT A9 R Sk s 6 A R
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FA IR AL AR A DAIS 2 S5 3 R 22 5 R & 46 40 0 A B
B, FeAN T i AR R AR IR IR BT P T .
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