View metadata, citation and similar papers at core.ac.uk

-
brought to you by i CORE

provided by Xiamen University Institutional Repository

2R gRE: 10384 NRE R
2. 20120051302053 UDC

APEYHRERERES S

The Cloning and Analysis of Salt-tolerant Gene
from Mangrove

IV

/PRI L . BB FR
+ b 7 R R H A M F
HXILXBH: 200848 A1 H
W I A FERTE]: 2008 59 A 22 B
F154% T B

BEMBRRTR. M B
12 S T INCR - S 0 € d
RAR S $%

2008 %£ 9 H


https://core.ac.uk/display/41421604?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BXEFEFAILIREEE A

AN EAZ WAL A NAE FINHR TR, M58 IR T
Ko RNAEWRLGIEF S HAAN NGk O @R RIWE TR, 1)
AE SO DATE 2 5 AU W], IR SRV (TR A2
AREFRE GRATO).

A AL A ( DR (4D
BT IERER, 3RS ( ) W () AP ESE E
welh, 78 ( ) SR E S GEELL EFE S AIHE R

A R A DT N B I E AFR AT BRI W AR, Al AANERF

ol )

PN (BE4):
F H H



BIRFFAIRCEAERE A A

ANFRETTREAARSE Crp e N RN [ 22 07 2% 8 47 58 it 7
V) SERE Or BRI I RS2 218 3C, JF 1) T2 AT T B F R e HLA R AT
AL CRLFRAUBT RN /O, VP FALIR SCHEAE ] K
(EYSE (L S VINE IV NIV R PNE 2 L VA ) IVNE N Y
Tt A e SO P Kl P A TR R RS AR SO B LR
FHEEC G RS SR ED S A Bl it ey s BRI 2 A 18 3

PSS VAT S

( ) L ITREA DR 2 B o B8 I IR A A1 3,
=i TR A, REEEH B

( ) 2. AR, GEH] BB

CEAELL ANV 5 T “ v 7 B BRI AR PR A 18 S
Mg BB R RE L i e W A AR 30, R TR AR
SE WALV S R IT AR S LR IR ANIHE 1, BOA
AL, BIaE A IR IRAL )

A
pil
e

o
>
=
4 E



W%

W =

A2 ERBRANK Sy i I, 40 i 5T R B R A HLBE TR ), T R e
R« RSO 2RSS, A0 B ) JE MLV T 1 00 (2 B Kot ) i
Y, AR AT A (R S IR A R P, TR R G T 4 R A L
B0 BRI 1 55 o BRAERFAN M IR 1E W R A, BHSRIIE RAT E R R
FIIFER, REREARE AR A B A1, RIS 2 AR I 2 v 1) T 22 2K
TRV T AR LR A TE

TS ANE A JR ) 48 P A0 A A AU A 8, A B85 00 SV 114 2 SRk
1% i 0§ (betaine aldehyde dehydrogenase, BADH). HH Sl 20 i et B il
TR 8 0 5 e (RS AT 5%, DA I BADHIE DA AT R 3A af B At 42 (1 i 6
Mo E 198 14F s S5 AH A T 15 I 7 B A3 BIBADHIE A, 6 BADHZE Al R RIFF TR
ERESATIRE. HAT, C&SE ARG R . IRERELL I Fis S i) vh v ke 3
BADHJE K [FIcDNA . a4, H-7~ I AEA) I BADHEE PR A] BEA7 T I, iy
- HE ) BADHAEE PRI AL A e

RSO LLR ) BADH JEDRIF v b 5 0 A b AT T AP IR, 24 R
L

1. KH CTAB JE4RHU 5 RNA, 28 1.0%58 AR B LI HLPK A ODago 5
ODoso (WA, £5 5L 7R, 28S rRNA 454l 522 18S rRNA eafisifiE 2 £ BA L,
11 H. OD260/ODago (HARH AT 2.0, FRWIFATHEIMR) #4850 RNA 583 BT,
AR AT R R AR m, a2 iR, aT T R 854 RT-PCR (1)
BEAT .

2+ DA B R RNA SRR, S e skl S e s cDNA, - I 1]
IF5149), 1L 3 9% PCR(Touch down PCR)ECARY 1Y Hi £ 250bp ] BADH JE K%L
FrBro e texs, ENCHRIE R 45 BADH KA RISV ik 80%.

3. RSS2 B BADH SRR Bec it g 19, 4 AT 3’RACE i
5’RACE, ¥ #4111 BADH LR ARAM 3l 50, HHorilfd 214y 350bp
(3’'RACE)F 1.0kb(5’RACE) M4tk Bro WP FILLA 5, ESERRATT e Tl gy 1
) 7 B BADH LA 1) 3 s Al 53 o

4. FEUL ESEIGHER b, FHROE IR BADH FERRE SRR S 1),



W%

i RNA SO SRR T cDNA 79 31— 4529 1.5kb (MFFRPE4t . & Iy
AHER e, BE— e ) el 2] A F 521K BADH JE[K . BADH FEK 41X 42 1<
1509bp, %t 502 NMEIER . X BADH FER MM &I, &5 S HGE M FE
BADH H: (1) [FJUE T S 4E 90% LA L.

5. J1 T4 &% pGBKT7 fl BADH JERERGE K, #AREEE AH109 H,
757 NaCl BEEIRFEN SD-Trp Bigpdkrf B, s A K dh 2 kL, A1
AH109(pGBKT7-BADH)* NaCl T 52 5 B B A7 1) 9%3 e 1) 14%, KW E
Y5 5 () BADH FERZERERE AH109 1 REA 2 s F R el B A, A
A A

K U dhe SEPITORE: ARORRSBUANG: (I



Abstract

Abstract

Cell accumulates organic osmotic regulators in the cytoplast (Mannitol, trehalose,
betaine and praline, for example), while inorganic osmotic regulators in the vacuole
from the cytoplast (one and most of them is K"), when the plant was stressed by salt
or water. That will keep osmotic balance between the cytoplast and outsides (vacuole),
avoiding the ion poison to the enzymes and metabolize when high concentration ion
in the cytoplast. Beside keeping the «cell normal swell press, the
glycinebetaine(thereafter GB) can be a innocuity osmoprotectant and stablish the high
structure of complex proteins. So the main enzymes in metabolize may keep activity
under osmotic stress.

In plants, it has reported that GB is synthesized by two steps. The second step is
catalyzed by betaine aldehyde dehydrogenase (BADH). Betaine aldehyde
dehydrogenase is a rate-limiting enzyme, and the effective expression of BADH gene
will enhance the plant’s salt-tolerance for referring to the betaine’s increase.
Researches about BADH gene were reported after the BADH gene isolated for the first
time from high plant in 1981. cDNAs of BADH gene were cloned from E.coli, yeast
and kinds of high plant. Monocotyledon’s BADH genes are located on microsome and
dicotyledon’s BADH genes are located on choloroplast.

This study aimed to explore the clone and analysis of BADH gene of mangrove.
Main results are followed:

1. The total RNA was extracted from Avicennia marina using CTAB, tested by
1.0% agrose gel electrophoresis and OD,gp~ ODyg. The strength of 28S rRNA was
over twice to the 18S rRNA from the electrophoresis. The value of OD60/OD5g was
very close to 2.0. It indicated that the total RNA we extracted had good integrality and
high purity for non-degradation and low impurity.

2. We got the cDNA with RNase from the extracted total RNA. A fragment about
250bp was amplified using a pair of degenerate primers by touch down PCR. It had a
80% homology to the reported BADH gene of Avicennia marina.

3. Based on the fragment above, we designed primers and processed 3’RACE



Abstract

and 5’RACE respectively to amplified the unknown 3’ terminus and 5’ terminus of
BADH gene. About 350bp(3’RACE) and 1.5kb(5’RACE) special fragments was
amplified. Results of sequencing and analysis indicated that we obtained successfully
the 3° RACE and 5’ RACE of BADH gene.

4. A pair of gene special primers was redesigned and a 1.5kb fragment was
amplified from the cDNA reversed from the total RNA. The fragment was confirmed
after sequencing and analysis. The coding section of BADH gene was 1509bp and
coded a polypeptide of 502 amino acids. Analysis of BADH gene indicated high
homology to other BADH gene, and over 90% homology to the reported Avicennia
marina BADH gene.

5. The BADH gene was ligated to pGBKT7 with T4 Ligase, and the recombined
plasmid was transformed to Saccharomyces cerevisiae AH109. The tolerance to NaCl
of recombined Saccharomyces cerevisiae AH109(pGBKT7-BADH) enhanced to 14%
from 9%. It showed the protein transcriped and translated in recombined

Saccharomyces cerevisiae AH109(pGBKT7-BADH) has biological activity.

Key words: plant salt-tolerance; gene cloning; betaine aldehyde dehydrogenase;

Avicennia marina
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