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Abstract Introns play an important role in regulation of eukaryotic gene expression. It has been used to improve Exogenous
expression of transgenic plant. This paper mainly summarized splicing and classification of introns, features and splicing mechanism
of Eukaryotic mRNA introns. we emphatically analyzes the regulatory effects of introns in transgenic plant Exogenous gene
expression,then the influencing factors of the regulation process also been studied. Finally we discussed the application prospect of
introns in Plant Genetic Engineering We hope to improve expression level of transgenic plant by means of effective utilization of
Eukaryotic gene introns and Proper vector construction Strategy.

Keywords Introns play an imintron; Transgenic plants; Gene expression; Regulation mechanism

MrRE=

70K 2 KO AL E B DR O W AR D], 2 e
W& 1 (intron) F1 4 5t 7 (exon) 4 . AATT—EHIA K
A EE DR AR LT, NS TR
REFEH], J&—Fisid DNA (junk DNA). {HEEH 7>
TEDE RN SRS TR ) O R
LRI N B 1A SR PR R Ak A A E 2 R A A
., SR R BE DR i i SRS DR 3R TA I
S (Brinster et al., 1988; =475, 2004) . AL A2
XS T S 208 A% mRNA N 1R PRI

BTREHUTIREA TR, FE R AT T T R R A
PIANIRIE AFIA KR AR ARG A 2 4
FUZSE DGR ARG I 3, x5 T AER A
FE DRSO N T RS AT TR . AR L SO A
DRV 357 (AT RO SR P 244 PR 3 A g e s
P2 R ANIEIE AE R A Y R RIE KT

1A TFRIFHER TS
FAZ AW AL D AL 2 A — A sl A
W& T T IRIRE, XL lHIbE DNA FEH: % A Bk 2 DA
TE A SERLAE ) mRNA, X — i R 7
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TR, MR e NS SN, NS rT LAy
K=K AIREIENS 1. EiZ (RNA W& FIE
% mRNA & 1.

11 BEREENET

H B N & FHR IS S 1 I R A0 A 2
THIERHE RNA B S 5E . fEda &R
FEAERIEBL T, RNA 2 TR i A 516 3 BT %
OB 7 B, I R T A TR Mgt
Gh, ANTFEARFIGZ Y, FEaDRARRE W) 5%
Ui A A RNA. Tl B L) 1) 77 2L,
XL RNA TE—E 41~ HIRY) RNA 454, MfifE
AR S TR, DR AR 2 R A A IR
DIl (ribozyme) . SAEAI A0 M LA S A0 B« 3L B A
FEAEIX— 250, ENTASH) RNA 751 H & A8y
% (self-splicing) Fr T g .

1.2 E#% tRNA A& F

FAZ tRNA A 5 1 (1 BY AL

CARRERE A1, 15 56 A% 8 P DI AE P s 4 5 1
DIgE, SRJE W& F RO >k, A I 77 A2 g A
“RNA”N-A3F, AR5 T HH RNA I 2R 2 G
16 ATP fE7E FRER, XN “RNAT- 771
ITIERE, 7B VK t(RNA 20 T-(1 Z0HF25, 20086).

1.3 E#% mRNA B&F

Bl SE DR ALI P o R AT, R4 K 2 5L
FZEERAEAT N &, H B I mRNA
BT EAZSE PR mRNA(pre-mRNA) K485
A 1IAELENNE T, £ MRNA AR RE T, X
S Py 5 1 51 A A B R4 S8 P 80 ) 3 4 el RE R
JHTR mRNA 8748 (pre-mRNA splicing). X 4 i
& mRNA HA 4 5k BY 4R A 8 Rk AT B 26 11 B
MRNA, M2 7 (1 B4 mRNA 3 i (1 72 1%
mMRNA [z VIAHIC, T EARTA mRNA (574,
BE & FLAZ AR SE R IR [ — AN T AT, R s
FERFRIB I — RO

L% mMRNA W& IR BT SR — B = A
3 B V) s AG. 5 BY ) i GT FIEELT 3% & A J7
FIII 532 550 B mRNA YT I BT B B4
Kese i, BIERE HATR mRNAL W/ 1A% 8
1% H 11 (SNRNPs) LA K FLe AH OG B 110 R 2 2% 1)

Wbz 43ae S
R

2 & FRIFFGFIE

PR 7 5 A A RS A, A T R R R
R, U2-TU N5 7R U12-BU N5 1, U2-T N5 1
W AEAE, 200 BB 99%, 1 U12-T N & 15
IR > (<0.4%) (1172 3%, 2003).

21 U2-BHEF

U2- T4 4 & 7 [ BUORARAE 2 5L DNA JPFI1 5
BIREAT A AGIGTAAGT [HARSF ¥4, 3BT
RS AR A TGCAGIG RS IFA. 433 T
3'SS L2y 20-30 nt &b, JFIIFEALRSE, —BEH
—AMIRER, R IR 5 Bl ok S BRI B B2 (12
FIL 4 FE pre-mRNA ik, YNNS4
R AU S RU R E & UA P41, UA JP5
BISH BTHEAN b, O ORAIE BY 4% ) PR LS
USRS CBEAE H (Ko et al.,1998)

filn, 1RZAEETE) HARKR EPSP AL
M2 — W& T EPl, I 50 BY 8247 25 )7 51
GGTGAGA, 31U BI4A7 s 741k ATTAGG, iX
FFE FAZ AR BT BT A B — 30U . EPI J7 471
1) AT S F S, 76 704 ML RN A+T 3174 449
A AN NS TR ST 63.8%. IXELLEFKE
TERW, EPIFPHZE— P B AN &1

22U12-BIREF

U12- Py 57 XFRCh AT-AC B &7, X
BUA5(1997) A ELAZ A1 Ju B PR 2 R I T — 28 Y (K A%
MRNA W51, BT GRS RUZ IR, N
5% ) AT Al 3K K] AC. XN & T B i
b, AHREAENHFLANY) . A B R R R R A 3
H &I (Pomposiello et al., 2001; Lee et al., 2007).

3 AEFHIThBE R EREEYINERERE R
ye:ap=Al
3.1 RFMEE

HEPEIEHLT pre-mRNA AN ] BY 247 s 3E4 T AN ]
AEMBTE, PRI . Pk By,
Hi—2%% pre-mRNA R/ 2 45 A ) mRNA st
FEDA (P Btk B 4 B Uk e M2 R B
(Storbeck et al., 1998).

V5 77 2 ik DA T PR st g B (HRP) T N 51
15 BB HAT UK R AR BY ™ A T Y AAN IR 1 2

HRP1 A1 HRP2. IXPFPER 140 &% 2 AN,
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HRPI &7 Tl ALk, HRP2 & A7 1 40 Jid Jit
(Lopez et al. 1998). FF ELI% HE R £ Bl k450 1k 0 e
WY S MK T A TR RE ), BT AR B
B E B R — AN AR, TR AR
PEAEE A R o oK T B A R AR AR
(Kriventseva et al., 2003 ).

32 NEFHa BB B TFHIL&E

Borokov %5(1997) & L5 2 2 R RH 5 Rl 2k [
PIN TIPS H — AN E ) FRI45H, X Fhe;
P BA AR B S A 87 13T, AT B = v
A I I 2205 7K F . Salgueiro 25(2000)8F 57 & 1L &
KiZ FZHEE — NN E TR H ) GUS LRI
ik, BARLTRIFEE, maimxi &+
(L5 RIRRE, R AA TATA box 45#4(TATAA)
F CAT box 25 #4(CAAT).

3.3 W& FrIae BB 8% FHIHFE

Gidekel %5 A (1996)7EMF 5Tl FT 4L AT 1b
SR (eEF -1h) M8 — AN & IR, Uitz
- LUIE ) B 4 A #1) 35S 8 511 L, #GE
e m MilF GUS BERI#RIATEE, HIXF A& T
JEHIAE TR AT N . FTLL GUS JE PRI IA T 1
M4 = T BeE T A & F AR R T R T
(S5 RPAIE

4 245 (2001)iH it DNA FE4 206 R W, F il
BRI 1 E R ST TPLR SR A e
HF GUS JERFRIE, 1 HIXAMEREEH 5 %75
(e AN B R T T B R R, R H B B i
TR A, GUS BELH 23 2 YL (0,5 YR R e
52 BEL T Sz 06t Y93IE B TP 31 vl ik B FE 3 11
W

JAIGT S (1999) i T — F 4147 Nodal FE [
(1) 58 BB — 1 LR o Bt ¢ e 2R AR 2
R, st I A P 5 VI e AT TR 2 B
B PEI 2R o 1% N 7T 5% 24 kb ¥ DNA B
AT DU 2 SR DR (R e S v B i 2 8 e IX— &5
W, 7F Nodal BERIK 8 — PN & Frh ol Be AR AR 3%
ill Nodal 2 R34 (i =X i 1 oo fF

3.4 REFHEREYINRERRIZRIFE
W& TAEB LR 2 5 T 5 e & 3%
PolyA [TE/ B mRNA 7> 7 IAENE, AT

SRAESDR IR, X N A SRR R AR
WV BRI B, RRABCN B R AN
(Intron-mediated enhancement, IME). — #1550 T,
PN T I R iR R B B B TR P ek

P e I G Bk BY A e — S R AR
FREE BT, REAEANFT R L R RIA, s 2 IR
TR SEMFE S . mRNA % S BiERor s, W
T REE mRNA IR R R EA% A0 i R 5
B, R ERENNEEREEATN S
FHI1E H (Nott et al., 2003; Lynch et al., 2003). [A1it,
P P 1 R AR A 4 e A 5 DAL A 4 1 s DR 3 08 1)
Btz —,

W IR L R R IA M E B 9) th Callis 55
(1987) 1987 AL HE A TR RH, oK SRE A
itk DA (@dh L) 55— PN 25 7 RE AN K DR 10 2 AT W il
HanmAEH, RIS e A & A e I
WhSRAER] . BEJS, Vasil 55 (1989) 1t B F K 1) S b
B LR ) 28— NN & T DUl CAT RIA/KF
femiE 10 fi%. AKRENIEE A REB S =AW ST
W R B LD (1) R /KP4 1 2~6 £ (Luehrsen et
al., 1994).

Fu 25(1995)%s H 448 ekl & sl L Y sus3 I
sus4 ] 5-UTR FxZWN & 1), IRt
ITWE9T. S RKW, WNETFIERR, AMEFEW XA
DA AE 15 4% B (R A 7K1 (B e S 8 R 2 b 38
AR 1/8, fEMR RS 1/4), 1 HB XL T
S REAN R AL R B IR IR TR o WA 4 5 LR
FRRRT, B2 sus3 5-UTR NS T, %R
TR B G WL R PRk A I R B, i
TEARKY IR IA KRNI R4 =y (T g =1 100 £%).
FH AT L, A% mRNA P 75 -0 56 DR 1 2 23R e 1
ISR IE IR, U SO ER]

Salgueiro 55 (2000)iF 7T &, TEAR ) =i
FACTP RN JE o, FOREZ HZERE — NN
TR AP ST RERS 5 8l GUS LD IgE I A,
I HAIR TG IR Le vz 3 3 DR 8 3l 14 S T 2 7 )
i 50 £ . 54k, FoK adhl BRI — AN
TFTELUAB) GUS JER i ik, (HRIEKF
ARG -

Vain £5(1996)%4 ubi N7 1 H1 chsA N 71437
ET CaMV35S J33 15 uidA JER 2 ), FEA R K
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AHL, SR ER, ubi W AR uidA FER T
FIKEPE T 26 fi5, 1 chsA W& ARl uidA &
I IA T E T 92 1% .Humara (1998) Shi-intl
H1 Adh1-intl P3N 123 ) 5 GUS JE DRI g 458
B, AR AR B AL R RO FE AL, 3 W
Shi-intl $#& & EHMFRIAE 2-6 £%, 1 Adhl-intl
PRI R Rk

Plesse 5(2001)ffF U3 B, MR 22 502 22 3L A iy
SHNE T AT = A R )R A &, 1 HLAE
g R B R I L 23R e e Ak o 1R ZE 555 (2003) 4
JKHE EPSP &1 55— W& 1-(EPI) 7 41l4d A CaMV35S
JA BRI GUS FEH 2z ], FEAv S, 45 3T EPI
W& THIFEAE T LS GUS [rF ik K3 e 3
i, e ARk B 6 1% . Wang %5(2008) F I #2h g
I+ Agamous FHE I [1) 3 A 55 — N 7 1A AG-1-35S
(-60)::Barnase Kk @Mk, FHAGMEL, WEFTUEY]Z
P B 0 S DR 3Rk AT AR 9k I A

FPLUK(2008)Ks 3k 1 F oKz 25 8 R 1) 2 —

2% 120002010 4 N & TR 2 R A MR TR IR 07 57

W T (ubil) . KFENLE) B AR — N &7
(actl)s FoK S B AUREIE R ) 56— N 75 7 (adhl)
AR i R HE [ SBgLR LR — N & T
(SBOLR2) 4 gt iy Fe ik a4 i, FEDRAG S5 o oK
BitH . SR I GUS HEAT T 418Uk i Hr Al
PN RN, EERFRIH, ubil B5RILRFIATEME
(FIRE ) o, & IAEAE AT GUS ZRIATEPERE = 5
¥, actl i[fff GUS [MRIAIEMEI S 3 £%, adhl I
SBQLR2 A A7 H5i GUS Jt [A ) ik i M o AR S
S5O, % ubil #EAR S5 Bt erylAh Bk %
AR, AREHACE K. ELISA KR, TI.
T2 EERLIMIRE CrylAh & (AR FE £k B
20% . JXF M EK ubil T LA &5 crylAh JER{E
IR FORH Rk .

ATCAE TR 1 A )k R A
MRFFUBRSREL %, 2% 1 ZIH T 2000 4 LAk 42 22
TR o

Table 1 the research progress of Eukaryotic gene introns in regulation of plant gene expression in the last ten years

W& ENIUE- 0| HAZ AR S RN W
Intron Aim gene Transformation  Result Investigator

receptor
The ancient intron  ACT2 R, DAL ZAY TR ACT2 FEEFE ST AI/NALEE  An Yong Qiang Charles
in ACT2 5'UTR Tt WA WERIR I D E O (2010)

Arabidopsis This intron was required for

thaliana ,Physc  ACT2 gene strong expression in Arabidopsis

omitrella thaliana and Physcomitrella

patens
AGAMOUS PCS1 5 R m A B Xu Xiangbin (2010)
second intron Tobacco Showed higher sterility
RpoT-i4 from Firefly K HTRIL R R IA Bartlett J G (2009)
maize and luciferase Barley Enhanced gene expression
UBQ10-i1 from  (LUC)
Avrabidopsis
OsTub6 leader GUS IKFE K 5 M S DR (1 2 0K 1 R TA A GianSilvia (2009)
intron Rice Greatly influence gene expression level and

expression position

The 5'UTR intron  GUS JKF PEiE GUS JE M KT 20 f5 440, $# Samadder Partha (2008)
of rice rubi3 gene Rice 5 GUS IHi& Pk 29 fis.

the intron enhanced the steady state RNA
level of the GUS reporter gene by nearly
20-fold ,and enhanced the GUS reporter
gene activity in these lines by about 29-fold
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Continuing table 1

W& T H R FE R A2 Ak SRS ey
Intron Aim gene Transformation  Result Investigator
receptor
Ubil intron Bt crylAh K HsmIL R RIK 20% 70 47 Wang YueBing (2008)
Maize Showed that the expression of CrylAh
protein in the construct containing the ubil
intron (PUUOAH) was 20% higher than that
of the intronless construct (pbUOAH)
AGAMOUS GUS HUrgIT FHAE Liu Z.R.(2008)
second intron Avrabidopsis Sterility of transgenic plants
thaliana
LeSUT1 introns GUS, Tomato i W& TR 2 20 v IE . LeSUTL  Weise Andreas (2008)
LeSUT1 Tobacco ST TR R A PR AT R T4
Fi5, LeSUTL 2 — % Tedb B K fE R
KBRS
Showed three introns remarkable functions
for SUT1 tissue-specific expression.Intron 3
is responsible for expression in trichomes,
whereas intron 2 is necessary for expression
in companion cells and guard cells
5'UTR intron of GUS IKF AR R AR Lu Jianli (2008)
the rubi3 gene Rice Improved gene expression level
AGAMOUS Barnase SR RIS A F Wang HuiZhong (2008)
second intron Tobacco Showed higher sterility
Ubil, actl, adhl GUS ESP/S ubil B SRIL PR RATE T A fe, wIAE EA0K4E(2008)
Fl SBgLR2 Maize GUS IR IATEPERE & 5 %, actl W/ {f GUS
(I PEAE 0 3 i, adhl Fll SBYLR2 ¥ A7
B9 GUS PR ) & IL T 1
Ubil enhanced the GUS gene activity by
5-fold, actl enhanced GUS gene activity by
3-fold. Adhl and SBgLR2 cann’t enhance
GUS gene activity
The leader intron GUS, Hahb-4  #lF573F TR DR (1 2 T R 3 2 Cabello J V (2007)
of the Arabidopsis Avrabidopsis enhanced gene expression and stress
Coxbc gene thaliana tolerance
Intron2 and GBSSI cDNA 4% A I TR R R U AN 7= A R Heilersig H J B (2006)
intron9 of GBSSI inverted repeat Nicotiana The two introns did not result in
cDNA constructs tabacum enhancement of silencing in experimental
system
SeFAD?2 introns GUS EPN B $15 GUS H:FILIA# 100 5, A& THA  Kim Mi Jung (2006)
Avrabidopsis JA T E
thaliana Enhanced the GUS gene activity by
100-fold,the intron have promoter activity
Introns of actin rhVEGF NS K WA R R I e A B 7 % Weise Andreas (2006)
(Act) genes Physcomitrella  Improved gene expression level by 7—fold
patens
Castor bean C1 gene ] o o UL AR, HIHIEE R 1Y) Ik Alejandro Fuentes
catalase intron Tomato An intron-hairpin genetic construction to (2006)

induce post-transcriptional gene silencing
against the early TYLCV replication
associated protein gene (C1)
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gl
Continuing table 1

Rice a-tubulin first GUS 7K oA R R IA Elisa Fiume (2004)
introns Rice Enhanced gene expression
WNET H R FE R A2tk SRS W
Intron Aim gene Transformation  Result Investigator
receptor
The first introns GUS PRI+ P TR S A R PR IR Y Alan B. Rose (2004)
from both the Avrabidopsis B
TRP1 and UBQ10 thaliana Introns increase transcription and promote
translation by two distinct mechanisms
The first intron of GUS Ui AR R R ik Xu Junwang (xu et al.,
rice EPSP Tobacco Enhanced gene expression 2003)
The sense GUS, CAT S0 $em T RREMRE R Bhattacharyya Somnath
orientation of the Tobacco Improved gene expression level (2003)
PCISV leader
sequence
Ubi.U4 leader GUS JH kR RIE R, THAEW REILRET  Plesse B. (2001)
intron Tobacco MLV R IL
Enhanced gene expression level and
influenced expression position
Introns of GUS VNP AR R I B 2-70 fi% Chaubet-Gigot N.
replacement Arabidopsis Enhanced gene expression ranging from (2001)
histone H3 genes thaliana 2—-fold to 70—fold
Maize ubil, BT6.1 promoter A Rice actl W& Fm BT6.1 JAz)FiGtt Dugdale B. (2001)
maize adh1, Banana 300 fi%, maize ubil #2100 £%, sugarcane
rice act1 and rbcS intron #1510 £%, maize adhl B W
sugarcane rbcS EA1up- 2|
genes The rice actl and maize ubil introns
increasing native BT6.1 promoter activity by
about 300-fold and 100-fold, respectively.
The sugarcane rbcS intron increased
expression about tenfold, whereas the adhl
intron had no significant effect
Potato ST-LS1, GUS I L W T B AL s R RIS IR OCEE  1brahim ALF.M. (2001)
pea legumin Tobacco Introns and their sites of insertion into gene
introns constructs were important to  gene
expression
PIV2 GFP JHE, EK AEAT 04 BT R A A (1) Rk Mankin S. L. (2001)
Tobacco, maize Indicating that the PIV2 intron is spliced
effectively in both monocotyledonous and
dicotyledonous plant species
TPI GUS JHEL PR E AL gusA TRFRIEAKCE, RILL B2 4 (2001)
Tobacco WA () S o R
Improved GUS gene expression level,
Showed a significant characteristic enhancer
Maize ubil GUS XY RIS RP) 50 £% Sancha Salgueiro
promoter, exon Tritordeum and  Enhanced gene expressionby 50—fold (2000)
and intron wheat
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4 AEFERPIEHFMEER

A 10 i DR 2 3K ) 8 i R P BRVF 22 DR 3R AT
Ko WINE T HERHE R30S P ARHIE
W& TAEBR ERALE . H AR P Eiky . 40
I R A A BRARAS A

41 AEFHESIFE

W& H S KR 2 s N T Ihfig
Fak o AR A0 Rl — B PR IR v 1k (4 FH R
AN FERIER EOKHF,  FORIEREA L shl
(1) 56— AN A 55 7 R A 4R 5 2 DR ) 2 08 /K - 38 it
40 f%(Clancy et al., 2002), fj T K £ 1% i S 5k A
adhl R 5 — AN 3 7 AT 75 L DR (1) R A 7K P-4
1 4. adhl BRI EE AN S TR AN NS
TR REAN AL R B b b ni i 15 JE A R aA, (HILEE L
NN ETHARE

4.2 RahFRIEZ N

SEH W], AT 0 Tk DR Rk Y iR R 2 UK )
kM)A 8 7Fa¢m. 7 adhl & A 5 5 8014
T, adhl BRI S —AN N3 70 s JE R R 1)
Reom LR A oK T HAE CaMV3sS Bl FIIVER T
(EDLUKEE, 2008). FAMEA —LSL BoR, WET
Xof ik DRI 38 (1) 38 s R R ] g 5 P R 3)) 1 ) i i
% J bt (Lorkovi et al., 2000).

43 NBFFIIBIS M

A0 Y01 H1 AR R W P B R DR Rk ) R
[ o Tk adhl JEPHEE =N AR A0 ik 2k
I, 28 AN ISR RS S IR IA R R 2
WM. Ji4bh, 24 HSP82 JLAl ) A 2 5l i 60~90
LRI 0T P HIAELERT,  BEAR O H B b i it
F B GUS I/, 1M 3'ploy i 4k it 1 1741 i
SRR A 72 012531 B A 7% 7 1R 19 58 2% (Sinibaldi et
al., 1992).

1 BRSNS 1 IR AT DL iR PR SR K
R SR AR AR AN W I RFE T, JE Rk K
SRR R DHEE . Maas Z5(Maas et al.,1991)
AT DNA B RIE 7 13Kk shl FE R ZE— AW
T FICE T 35S JH A7 F1 CAT K 2 18], FH4k 3
IKRERN KA, R0 e IR AT 24 T
AN—NRIET I ITEOUR, RIS RIRIA K4
10 %5 DU shl JEPEE—AN & T I O T Al A

B RRAB A ETF 100 4% 24 P ANl A AE J3
)7 CAT PR Z [RII, JUIA] A3 PRI R ik K-
JHi% 1 000 fi,

4.4 AEFHIMEFNF[E

Bourdon %(Bourdon et al.,2001)% =4~ K N
B F Aoy TR SRR ¢ O 25 W G ) 4 1)
SN R AR R A AR, SRR A
W AR BE D), BRIl TR R
BRI IR ) KT

K Adhl BERISE — AN & 7B T 5
R 5 FE DK CAT [13RIA RESE &1 100 £, 1042 T 3 i
FEIMRIE eI = 5 5. A E TR LN,
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W 1 5 A B A R S i 3 DN R A 1Y) R
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I, PN 70 BAE R DR G DX P A7 5
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W 077 AR AR 2 L R 2k . B
K5 PR (sh1) (1) 58— AN ) 75 7 1E [l 3 AR 75 45
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4.5 18 A ZEEY

AN T R4 3 40 1 A 2% 52 A N 0T AR DR R IA
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MY, AEXCT IR T IEA S . Xu 4%5(1994)
SR IL TPI-intl 47— Refs 1 i H I 5L R 7 i1
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[Fi) ol 40 AN [ 28 23 48 B v P 5 < 10 R T A
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AN B TR R A S R RV R 44 %, TR
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5 AR FHEEMEERMNRANA

FEFGE MR RS, Oy T AR eIk
RFERIEGR, HFHEFRIP ARSI, W
W5 T BBk B e e i DR AL M i A 3R 1)
BIefZ —. 3R 2 9 H T R A A R B

TR TN ISR . — S8 NS AN BE S T
R 2 FMACFAL AR R B A

Table 2 applications of promoters and introns in Commercialized transformants

FEDA kK, i Hd 42 5L D i) 2 SRy e 1k
& HH AT LR B S A LS A . B
T YA RVEYIEOR IR, 8 T I a0 2%
B HE 5 L5 5 e NI DA 1R 2R KA LR B R
K, HESNEIL RO R JE

[ERIZ LR R H R FE R BT W5 Hoph R oo
Commercial transformants  Aim gene Promote Intron and other regulatory elements
T2k NK603 CP4-EPSPS 1. Rice actin 1; LKREMEhEA 1 R8T
Maize NK603 2. CaMV35S 1.P-ractl/ractl intron containing rice actin 1
Promoter;
2. KM EA 70 AT
2.Maize HSP70 intron;
K T1507 crylFa2 ZM (Zea mays) ubiquitin (ubi) T KZ RIEEFH PR TRAET
Maize T1507 ZM ubiquitin (ubi) the first exon and intron
T2k DAS-59122-7 cry34Abl ZM (Zea mays) ubiquitin (ubi) — FKEZ FIEHE A& T K& SARRIEX
Maize DAS-59122-7 cry35Abl ZM ubiquitin (ubi) intron and 5' UTR
Tk MON810 crylAb CaMV 35S TR TR F 70 B AT
Maize MON810 Maize HSP70 intron
Tk BT11 1. pat 1. CaMV 35S; LK ZREMAREEER IVS 2 N & T
Maize BT11 2. crylAb 2. CaMV 35S IVS 2 intron from the maize adhl gene
2. KO AR IVS 6 N T
IVS 6 intron from the maize adh1 gene
Tk MONS63 cry3Bbl 4-AS1 (single CaMV 35S plus /N4 a/b 454 E A5 IR BEX 5T S 741 A1
Maize MONS63 four repeats of activating JKFENLSIEAREFNETF
sequence) 5' untranslated leader sequence from wheat
chlorphyll a/b binding protein, and rice actin
intron
Tk GA21 epsps Rice actin 1 KRB AR — A ST
Maize GA21 Rice actl intron
K Event 3272 1.amy797E  LEFCKEEWEAFE Zein JH  L.EK PEPC £H 9 W57,
Maize Event 3272 2. pmi )7 1. Zm PEPC gene intron 9;
1. GZein promoter 2K EZENE—-NET
2. Kz ZRN B8 2. Zm poly-ubiquitin gene first intron
2. Zm poly-ubiquitin gene
promoter
E K BT176 crylAb PEPC promoter Tk PEPC K 9 W& T
Maize BT176 CDPK promoter Zm PEPC intron 9
Tk CBH-351 cry9c CaMV35S BAz1 cab22L F AT S FE7
Maize CBH-351 leader sequence of the cab22L gene of Petunia
hybridia
3% ZSR500 CP4 epsps Zm ubi FRERZERE—NETT
Brassica napus ZSR500 Zm ubi intronl
I3 HCN10 Pat CaMV35S
Brassica napus HCN10
H2E CT73/R773 EPSPS FMV35S

Brassica napus CT73/R773
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Continuing table 2

[HRIZ AR TR H 5L RE)T W& L AR o
Commercial transformants  Aim gene Promote Intron and other regulatory elements
K& MON89788 CP4epsps  P-FMV/TSF1 I tsfl BERET T S T, JUR T SRR
Soybean MON89788 B3
A. thaliana tsfl leader and intron; chloroplast
transit peptide from A. thaliana
K& GTS40-3-2 EPSPS CaMV35S M-SR A2 K 4
Soybean GTS40-3-2 CTP4
i1 15985 1. crylAc 1.double CaMV35S 2R 70 WS T, SRRk 2
Cotton 15985 2. cry2Ab 2. double CaMV35S 2. HSP70 leader sequence, CTP2
Fife COT102 vip3A(a) O JE BT PRI E A 2 R AR RN ST
Cotton COT102 Modified promoter First exon and intron of At actin-2 gene
it GHB614 epsps W I P A E T ST At AT

Cotton GHB614 H4 LA

h3At intron

Promoter region of the histone
H4 gene from A. thaliana

e ok

W RS LB HIEE . OB 3HT . 4
RS S UAR s PR T RS L BRI A SR 45
PRGN SCREEBN, SOt ARSI B F
BRI

Bigt

AHIF ST H ] SR % 56 TR A 40 o B B KR T
(20082X08011-003) F1 T pi 1l B} £ B 5% v I 1 H (CSTC,
2009AB1110) 3L [l Bl

S 30k
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