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Abstract ; Orn-8-aminotransferase is the key enzyme for Pro synthesis from Om,so that it plays an important
role in adaptation to environmental stress in plants. A 425-bp segment was.cloned from tobacco( Nicotiana tabacum ,
zhongyan 14 ) using degenerate primer designed from the known conserved regions of Om-8-aminotransferase gene.
Special primers derived from the 425-bp segment were used to amplify the 5" and 3’ ends of the cDNA hy RACE.
Comparison and analysis of the sequence was performed with BLAST which proved that it was the first time to get
the clone of Orn-3-aminotransferase gene from tobacco. The full-length cDNA was termed Nt§-OAT( GenBank acces-
sion GU144571 ) which was 1781 bp in length and encoded a protein of 477 amino acids. According to phylogenetic
tree , the evolution of Nt3-OAT corresponds with traditional biological classification. Its functional domain has a high
conservative property in the process of biological evolution. By the analysis of real-time PCR,It was determined that
Nt5-0AT could express under many inducements such as drought, high salt,low temperature, ABA and so on, from
which we might conclude that Ni5-OAT plays a role in the resistance to osmoticstress.
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B, SEMEER(3-0AT) £ Om G HERIR
B K5l THY 5-OAT IEH R 5 ME ™M
REXRFEYD 1959 E B RERSHY F £ A
L-Om MEEEE"Y MG NEE BEREHY+ 5
Bk 5-0AT BHY', 1993 4F Delauney & lo)
Bt R EAME A LSk R T P R PR — M
Y 5-OAT X[ ,2002 4E Roosens 2" £ S 7 M 25 op
R FIL S-0AT BH, HET, ZBEHC N ME
FM k. HED mE SRy E R, E
F XK 8-OAT £ R D1 8 J5 T &) BF 52 M %t ¥ /5 , 8-0AT
EERAEHYENRENIB SR ERE. EIRNE
BEE P REBHT 6-0AT E K 2K cDNA
¥, 3@ i L a3 Y E B PCR B2 AR 40 b7 i 3 B 72
B 38 T A R i ) FER AL B R BB, BUHAEYE
BEWMESMZBERNOEH MR, BAT ZER
AR R BN, A E A A ZERERE
BEEMRBE AR BT £,

1 ME5EFE

1.1 R
BER AR AL ERE SR P 14, dh P ERI
BB AR AT R IR ER A, B ek

EREPERZEI4FANHE BBREVIETH

&b 2 Hoagland B FE 1555 15d, RIS FFIE X4
BT F B (20% PEG6000 ) . % £ ( 200mmol/L
NaCl) {8 (4°C ,12h ¥ 88) 1 ABA(100pmol/L) i
St BEGERELT R4 12h A I8
FRBA B, RAEERRESNAHIUTRE G,
{58 F1 ABA 4b#8 2h .4h .6h . 9h.12h . 24h 48h 3£ 7
At 18] & B9 I AR iR 38 41 R, 3 LUIE % 35 3R
it R, A ET -T0C KBS,
1.2 # RNA 2

#z RNAprep pure 4 &5 RNA BN & (&
WEYBAETRFELAR) R, KA SH O FR

AR/ B —F5:3K18., 7E RNA LB XEPHA
HWREEKBARULBERASE,
1.3 dERFERAT M

F) B Primer premier 5.0 3k 4% it # H 51 ¥
(OATF: GTNAAYCARGGNCAYTGYC ; OATR : TCNC-
CYTGDATNGGYTCR) ,5| ¥ h KEE A Y TR A A
4 B,o M PrimescriptTM TaKaRa RT-PCR Kit £ 7
EEAE IR A B cDNA 2 —4%, 1 OATF #1 OATR
JE1 Yy hE A B, N :94°C Smin; (94C
30s,58C355,72C 1min) x40 §§* ;729C 10min;4°C
RE .
1.4 RACE ¥ i 3’3 S'#F 3

5'%g 1 3’ 4% B9 RACE [z K[ #% f@ Clontech
SMARTerTM RACE c¢DNA Amplification Kit i 37| & ¥
Ve B 4T, 3" L 3'-RACE CDS Primer A 2 §%
54,5 % L 5'-RACE CDS Primer A 1 SMARTer
IITM A Oligonucleotide & JZ ¥ % 5| ¥, # SMART-
Scribe Reverse Transcriptase £ i F 4> % & & 3'-
RACE #1 5’-RACE i) ¢cDNA $E—4%,

WO RS EEEE 6-0AT EE K ha] 5 B
RS Y 3'GSP(5'-GGCTCAAACGCTCACTCT-
TAGTTCTCG-3") 1 5'GSP (5'-CATGGAAGCAGCCA-
CAGCATGAGACAA-3'), L) UPM 1 3'GSP 5|
WEHNE 3 % ,3'RACE RMBEF M T :95C5 min;
(94°C 30s, 68°C 40s, 72°C 2min) x 35 & ¥ ; 72°C
10min , 4 C{R %, LA UPM #l 5'GSP 5|49 38 % A &Y
5'#,5'RACE R F M1 :95C5 min; (94°C30s,
64°C35s,72C 2min) x 40 #§ ¥ ;72°C 10min, 4C {%
7. B¥ 5'RACE ) PCR =¥ B ddH,0 # & 500
f&f5 B 1pl MBE=WIERD K PCR I K BEAR,
BL5'NGSP 5 NUP 3} 3| ¥ — ¥k PCR, — ¥ PCR
) R B R :95°C 5 min; (94°C 30s,64°C 30s,72°C
150s) x 35 fE¥R ;72°C 10min,4C BT,

" 1.5 PCR Mm@ S8

PCR P=#1%: 1. 0% (IR BE FE BRI e Sk K W ),
% B &4 i I TaKaRa Agarose Gel DNA Purifica-
tion Kit {3 B # /it 47 4t 4k [B1 Wit , 2646 /= 9 PCR 7=
Y1iE # B pMD19-T Hik E B T REH L E E. co-
li %) DHS« 1, ZEE5 70 Amp . IPTG  X-gal # LB ¥ 4
L3I 12 ~16h EHREACEE. BAEMERRE
BG, 2B PCR NELERHAERBEARR
MR, X RESEY TEAFANSF,
1.6 3R %ER PCR
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Nt3-OAT #3173 3% & & PCR 5|4 (18SF1.5'-TTC-
CTAGTAAGCGCGAGTCATCAGC-3';18SR1:5'-GCG-
ACGGGCGGTGTGT-3'; RTF1. 5'-AGTGCCCACAAT-
TACCATCC-3'; RTR1: 5'-AGTGAGCGTTTGAGCCT-
GTT-3'), #BMRKEEAY THEAF PrimeScriptTM
RT reagent Kit( Perfect Real Time) B #24E ¥ 81 , % &S
[7] fip 36 40 BT n AR £ 8 RNA 5% % A cDNA, F|
Fi SYBR Green T %% 5t 44 Rl 1 #F 47 46 X %% ok & &
PCR i, B HEMR 3 KELE , BIELRSBRE
# SYBR ® Premix Ex Taq™ ( Perfect Real Time) £
U HiHFT. PCR PR 25ul (A&, @45 10ul
ddH,0,12. 5ul SYBR Green Master Mix Reagent,
0.5ul Rox Dye I . 1pl cDNA #1 k. F# 3l ¥ &
0.5pl, PCREZF X 95C 1 min,40 M F3F x (95C
155,60°C 35s) , SN iR U 1 B B o
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2.1.1 Nt5-OAT BEE=ERE ¥ WiEid PCR
AR K 425bp WA N, ZABREHE Vvs-
OAT 2N R F ik 79% , i M HI i H BE &
8-OAT %[ cDNA HFB 4 ¥ 5. BRHEX % 425bp 1
Hifa] i B i it RACE % #1451 9,5' RACE ¥ 34 3k
18— &% R R I 676bp B F 51,3 RACE %% 57t
PP R B — &K BE K 1450bp HFHI (B 1),
2.1.2 Nts-OAT EEES 9% F| A VecScreen
B EBRT 5 W o 0@ A5 9 ¥ 5, # 7 DNAstar
#) Seqman K {4¥4 1450bp 4 3'RACE F¥ 31 425bp )
HH 8] 7 31 #1 676bp ) 5'RACE ¥ % 8 82 & 5k , K15
— %K EEH 1781bp 2K cDNA J¥ 5, #iZ)F 5
# A %] ORF Finder 1, M HiZXFEH &H — B
116bp #) 5" 35 4 4 B X (5'-UTR) ., — Bt & & polyA
BB/ 231bp 9 3" IE 4% X (3'-UTR ) 1 — K
BER 1434bp (158 3 W B 2 4E , R A5 477 MR ER,
4y F R 52.406KD , %5 £ (pl) H 7.98, £ Blastp
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Fig.1 Products of PCR amplification
M. KEE4EY 250bp 2 FRRHE; 1 - FR A BT MR
2.5 RACE ¥ 1445 R ;3.3 RACE § 443
M:TaKaRa 250bp DNA marker; 1:Product of segment;
2 :Product of 5'RACE; 3 :Product of 3'RACE
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81% , 5 #1 B It Atd-OAT ( Arabidopsis thaliana, NP _
199430.1) R K 75% , 5 K E Gmd-0AT ( Gly-
cine max, ABA86965. 1) Rl ¥ 74% , 5 H BE Scs-
OAT(Saccharum officinarum , ABP38411. 1) [ {E#4K
74% ., RF LR cDNA FF3 R % 8 M % 5 E R
HAMEN, ¥ IZER LN NS-OAT ( Nicotiana
tabacum ornithine §-aminotransferase ), 3f ¥ H & %
GenBank , % fiti 5 2 GU144571,
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2.2.1 Nt3-OAT fi&#aE MM F)FH NCBI ¥4
FEH) CDD #R X Nt3-OAT Y45 & A 15 71 45 # 3, 4>
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TR ' R bt P T A A Sl , 4 1 % R I S B T AL
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Fig.2 Conserved domains analysis of N5-OAT deduced amino acid
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PRED_form. html) %} Ni5-OAT # R B A XM 5
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JE4R i, 488 TMPRED #& %4> 4, N K & 7 F B&
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Fig.3 Transmembrane domain prediction
graphics of Nt5-OAT
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BE Y 0-OAT E R M FE %) 10 4, | A ClustalW FI
MEGA4. 0 84" #3282 48 #: 3£ NJ (neighbor joining)
RO em (B 4), S5R KW, LL0.05 KA,
%2 KEBE B IRINFHHEY P 5-0AT i
¥ 7,8 HE Nt3-OAT 5 & Vv3-0OAT E& X
RERE ER—2X I ERFAEEAQ, HKN
SRMEA+FHREY B URFE A FHE
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— oAt Ancouras
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Fig.4 Phylogenetic relatedness among Nt5-OAT
and other §-OAT proteins in plants

YHABEFHY P 5-0AT AL X R, A TFHHE YK
£S5 0s5-OAT. H 7 Sc5-OAT ., E kK Zms-OAT 7] H
— & B Nd-OAT 38t 1% JE 2 B , T4 7 A W Bk
FRH Psyd-OAT 5 Ni3-OAT W E K X R BT, o
OAT WL XA SHYEEZE L LML ER
EEA—H AMZS> FREWNER LA KBKES
FBE bR EZ LR,

KAMKEGEESFHRHADIWEEEER,
WBIEHWENRGH LW, #E0EERE NS-0AT
% Vs-OAT A fE R B AR E R E , M A CBU L
Rt %5 i Ka/Ks Calculation tool H 8 H K, (R X &4
SR MK, (R LEEHE), N5-OAT/Vv5-0AT
B K,/K A8 KR 0.1772 (K,:0. 2825, K,:0. 0487 ) , 3X
SR K,/Ks i E /A F 1, 3880 Nis-OAT B H
A EEERTF BERAELCEF(AEHE)E
HFRFHEE,
2.4 Nt5-OAT KX ERFTESH

Wt % e & PCR £ AR X Ni5-0OAT #: H 7€ %t
BEMELEG R EFEHRTIF. SHE
WEEEME W EERENZ, RS RED
KWL HEARITE B K EEEARR LA
M AKEANEE, A—ERPERERNE 8 E
BR] 4 4 XoF ¥ B 190 XA BP T D B B B A 3R
Ko
2.4.1 NG-OATHrAEHIRMBE HEHERED
fRE S cDNA B IEMR S5 55 57570
W AT R, LA B VR B A0 X U A B AR AR, BAIlG
RAGHE Ct A AR RN ASERAMENER
HIVEARAEMI R . NS EERERZ R® =0.996491,
HEFER Y = -3.740749X +29.474642; H iy 3
R R R =0.986664, HE T BER Y
= —3.481415X +35.532726,
2.4.2 N5-OAT ARZEBE ST SHLUERE
K & PEG Jri8 4b B8 12h 358 4 B A AR 5 40 i iR |
2 - FI 3 cDNA M RHFFTREE R PCR R Mo
EERNNEREHA(ES) , AEXLE KN, NS-
OAT HEM R KRB BEKFRME, Z . FPHREER
X, HETEMa4EE N EEN, M
Wb Ni5-OAT B3k B BLAE M, SR EXK S E
R R RA R 10. 34 f5 0 20. 58 4%, KM i
PR FRERERE. 0% R 2 B K i a B
FE @t Ni5-0AT 3 H A AR B i) LR B KE
o7 3% 5%
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Fig.5 Expression analysis of Nt5-OAT in

different organ of Nicotiana tabacum
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Nt3-OAT A 7E + 8 = & KB M ABA 38 4b 78
THENER PCR XX WERNT,

FET 36 A BRI 18], o NiS-OAT 3£ H ) &b
2h JFAEZE W b A KK, 240 AR BB K, Xt BY
B 12. 54 % ;1 Ni5-0OAT 36 % ik & B i 68 i ja]
FEA 2 3% 0, 12h B 35 B & ok, S X BB 20. 58
f&,24h F1 48h B AR AR AEFFER B A F (B 6) o HE
METEMELE T, %iEmE £ EEdH MR
Nis-OAT R F I LR EIREN T8,

TE £5 38 Ak BB 3 (8], ot o NiS-OAT % PR 26 38
AL ¥R 4h 9h 12h 1 24h 4 N6} (6] 5 5 X) B8 AE HL 3 56
BRG] Z X B 3.95.4.88.3.87 Ml 5.
39 %, 7€ 24h B 3K B B & AR o Ni6-OAT R % ik
K MAEEE 4h FF4G BV R K ,6h BBl B R K,
X ERE)21.74 65, 2L LT R 2 btad (B
7)o ULBHERIE B NeS-OAT B PR 45 Se 748 v ik A
BEAHAKRKBEEE,

FEAR IR P38 AL FE B 18], it R NiS-OAT 15 % ik
KFEERZEH TR S, 48h 5K Bk, Jy 3t B K
S 12 f5 AR NiS-OAT B 8k Fif %3k, (&£ ik
B K, AN [F] Ji 38 B [8) ) £ 35 B 18 R o B Y
AREER, BEREHEMNBRENKE(KS8), WHE
R I8 o 38 T L 5 8 B B B8 3 B A A R Ves-
OAT X J5 A L RRIKELH,

£ ABA AL T 6], il oh Ni5-OAT R ) %
ik H BRI, 7F 8h 0 48h BN ] S KA B4
S XT HE A 7. 40 F5 AT 11. 30 4% ;48 th Nt5-OAT M\ 4h
Frif b A RIE ,48h K BB K, At B 36. 28 1% (&
9). AIUL,ABA A] LR EiFEF Ni5-0AT ) FiEFEk,

MZ,NS-OAT AR Z T2 Hh . BFM
ABA A FHEFRIEMER , ZEETES 5L
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Fig.6 The expression patterns of Nt5-OAT induced by

X Fe ki

Relative express quantity

drought stress with different times
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Fig.7 The expression patterns of Nt5-OAT

induced by salt stress with different times
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Fig.8 The expression patterns of N5-OAT induced by

Low Temperature stress with different times

Bf(8) (h) Time

B9 Ni5-OAT 7= ABA F S 0B AR E S FRiX

Fig

-9 The expression patterns of Nt5-OAT induced

ABA with different times
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3.1 NG-OAT EEM =S

ARRXARABECERENZTREMEESFHE
BREPREI - RBEMNDEESHERER
Nt3-OAT, £ 1781bp, 4R 15 477 N~ EER, B F
Wtk o Xt 45 SR BB R BT SERE ) Nes-O0AT # 1R 5 H A4
Y S-OAT ER AA B E M F H ik, EEEEH PLP
AL AL P L BLRSF o
3.2 Nt3-OAT P&

LE g IR 43 B 32 B Nt3-OAT & 45 Hyh 3 ¥4y
8,5 9 R AERSF Y N K PLP 255 X1 C
A4, e N-%5 A0 kP 51 B & 2B IR 55 Ik B 3 A 4
fif. AIATIRIELBREEINTAIYDMEY S ER
HEMTROBEER RS EREPEREARE
) FH FL 4% 18 K 51 3R AT Rtk 2 A ), R B
HWHE N3-OAT h B @ FARNMKER, XS5RIE
B B BRI IR P S SRR BB AN 5-OAT EL FAMN &
g3 BSR4 MY TR N5-OAT o B h S &
A.FE3INMHABEEX,

3.3 Ni5-OAT EEMThEEFR

ik K, /K Wi ¥R E S, KB Nes-0AT %/
HAMEERTF B - RS EAMBEEERTOIN
BB BPAEAL R — B EEZ R L-Om N
AAM-y-EBE(CSA) BT ERBER . Rt
A5 Hr % B, Nt3-OAT 5 H Al W F o #&4 5-0AT 3%
%k R RGE, WY fE A — M B AL TR, BB & N
MMl MEMIEIN HE ST oMY PR
-OAT EEREVARIBPREEEARM, I
it 2 Fh AN R 2 4 69 S o 82 150 s R 4 R
B NS-OATHEEYREREZEMA T HLHEER
B B4 A B S T T 3 3 3 o
3.4 N3-OAT EEAMREDHF

F L% E B PCR, 407 % 1 40 2 R [ #8
fii Nes-OAT R FRAFR KRR, EHBEEHT,
Nes-OAT HEHE B R B K FEME, HERKFH
BAERKERNZES>E > >H, 5HRFE Sc5-0AT
EEEAMEMN HEREFRABRE, HREM M
B ESRERE S Ms-0AT RAMARF, E#
BERERMEFHREIBRRK, EHAFMAHS
ERET ENFERE SR Y RE AL E A
J1,Ti 6-0AT HHEEBW R EH T REKFEBREF,
BEMOAGT, ¥ EREEEELHMBA Ns-
OAT 3 A 8 b 98 3 3k o 35 1oz 386 3% B 38

%t T8 ik KR ABA 4 E T A E R EE Nis-
OAT BEW T XK BLHAT R : (1) Ned-OAT B
HEX I EMEES TR LARE, BETEHaM
ABA AT b 8 A0 I8 38 BE R B0 B T NiS-0AT
HEBRE; (2)BEMBO KT No-0AT BEREEE
A EH EERE, SRTABI R A B M E TR
MR eET Glu R£Z2#1T,Om BERTEM A5 H
EEEEATY, EE TR No-0AT HEFEH
EATERE, M RETT R ERMN B ENE TR

R AR, 762 B B 8 AR P RS R R, fEIE M
SATFARY NiS-OAT X EEATHRBE THEHY

IR XY T 5w i/, AR E B,
EEAE Nis-OAT N 9 3R18 NI E M 5 LM
AEFMAGHREES T EM, FEMEI XN EHE
WENREARESRRBRHITREN T, H# Clu g
B OmRBZRMWHALEENN; 2T RBER
TLER B0 7 L BFSE NeS-OAT HREHPEKREFE M
EEFiEMEER; MABRENAZHEARANEL
FEHRK S-OAT EAMSH . I, # LN
M AE B Nio-OAT FEHi i 4 38 A 4 77 T i R AR 2 885
VR L B Nis-OAT BRI R BB FTHER
W, M AR TR F BN BRSPS, 2
BEYHEFMHANEREEEY.
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