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Abstract: Research on gene expression regulation in Eukaryota is one of the leading molecular re-
search fields. There are several research hot focuses in this field. Gene expression regulation in Eu-
karyota is a very complicated, programmed regulation which is not only involved in the genes them-
selves but also cell and/or tissue function. Regulation in transcription level is the key first step of gene
expression regulation. Due to the interaction between proteins with proteins, proteins with DNA and
the formation of some complicated large compounds in the gene transcription regulation, gene transcrip-
tion regulation is also a very complex progress with multiple steps. In recent years, as some new tech-
niques emerged, there are many new findings of some cis-acting DNA elements, nuclear protein fac-
tors, and some compounds with these factors which enhance transcription level. These findings make
people further know more life phenomenon, cell conduction and some mechanism related to diseases.
This paper reviewed the six research progress aspects related to gene transcription regulation; cis-acting
elements, trans-acting factors, transcriptional compounds, hormone regulation, synergistic effect, siR-
NA regulation. The issues and potential development and application of research is also discussed in
this paper.
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Wi DNA i 5 0 e SR B A Jie , RN 4T
R B 5E B, AN TREHE DA BITATRE DS R 5 (R 4 =
[ DI REFEIN AT TR 7L R, R R IR SRR T
PERQSEA LR, 2 P W A A A A A, RS A
B SN D E P R Vi e Bt 7 e A IR O PR
A RIRTFERI  VF 2 BB E A R AR 2 UK )
HRAREE T UL T AR Z IR R P, —E T
bl AR N ROk B R P S B N o AR )2 ) &
BRI T . B AW N R IB AT 5T
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M= A FH T4 (cis-acting element ) & 45§ DNA
bR R R AT T P Y B R S Y IR A
HAR AL e 5 H A B AL T [6] — DNA 3 1 &
K, XFh DNA J751 A 5 5L 25 M sk 9 %+
AR T, A S AR F R 5 )
REFT LA A 31 5T DU 441,

1.1 A3+ ny W A A £ ALk

Jia 2l 1 F AR RN 25 T BE Ak 23 5 e B B A A
S, TEEMZANAL DNA H1, CpG J7 51 Hh i) i s i %
B3 T 23 WY Ak (7 5 S0 P XD AR /0 R B
b, ERIENE & CpG &, N B ZA AR,
H CpG 1Y Jfo 18 i 5% B 1 N WY e Ak, R 58 W) FF 2%
B, 25 H EAE IR AzaC FTLA$E R mRNA ik K
SR BN R R B AR S A M R R
YA R RS Bl A P R A B T A —
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FRIP A AR Y W AR AR R S R Y 3h
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FAA T, EERRE R
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T P 3 TR SR LD I X, A8 A P 7 1L
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¢GPE,cGPE _FHEFMEM4E & H A (ER T
X rGSTP1 J5k R 78 9 4t e v 1 v 7K ST i Sy b o
FIFEF ) M Dex 1 23 o 8 0% 5% S5 IF -7 (Of 2
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F DNA (455G V7Y B2 BREE AL A%,
ZEBRHIVEDTER JCH (NRES) &2 —BLK N 21 ~23
bp MITRSE DNA 79 e TR 2 4ot i ik



166 Py 2 |y N o= 22

228

HE DR B Si R DX b 2 PR R D0 BRI
(NRSF) g2 145 4 %) NRES dsDNA |, Hf i
HeN A Covi BE 1 45 4 3843 ) 34 L BH i 2R A
Sin 3A/B il CoREST, Sin3A %% HDAC Xf 415 1
AT 2 WEEA B , CoOREST WIVE B4 & H4H
SRR DTERALME |, DA RE L TR 1O

R A LR R AN 5 DNA 256 1977
AN 7E Bel -2 B AYA CH5E , Myb tLREE
— RIS T H DNA 454 07 #4509 7 XI5 bel2
FE CTLL2 diffirbid 53Rk, — AN BEY Ly il
FEH AMLL ETO LAEITE bel2 REAYE: 5, A
BSR4 AMLL A Fil AMLIB %8R8 5 bel2 1530+
XA AMLL 7 5455, EATHIRBE IS bel2 J5
SFRIEE e RE S AL 1 - AR
HAEHA SRR,

T3 A0 AEHE R L R 9 A SR AL R I 5 R W
TATA JCHRA R ZHSE R ST TR 10, E 1
KRR KBRS K-, ABALA FIAh AR
FERZ 6= TATA Joff, 1 Al B 40 RAP1,
TAF 254005 e s ThRE -

2 RXERRETF

S XA FH A (trans-acting factor ) 7654 568 7
H A RRR A E R B R L B b TR
2 SR AE TR 8 ~ 12bp BT 1, 25
VAR ML DR SRR — B B, iX 8 DNA 25
HAEAAZF, et TR R E A T A
LA, IE AR DNA 25468 [ -5 R R 5
G 2Z (] R 2 I g5 _E A BEAE R, AR A S &
FBTZ B AR AR FH AR B T 52 2 1 BE DR 5 s i
ML A 2R
2.1 AMEHETRYZ5H

FAEH R R 5 U s 455 DNA 1948
RO N s 45 8 1 b o B Rl R AR, AR
ER AT 3 PP E A DIRRAS K . (1) DNA U515k
A (2) WAE LR SR DI Re 25 M 30 (3) 45
HB PR SR 2 0 IR A A

TRIX 25K (bromodomain) JEIT4F R & BLIK )
23 T 2R A T i — e BEOR ST I S5 A8 5, 45
ZAAE TR A BT (g (57 20 2 43 1 Al
M CIALEGSF) v, PR S b 5 40 8 AR
LA R 2 RR AT s 25, T A% N AR 2L 8 1 2 Tk
MG AL A e SRS B AUl A ), l i el s

Yoo [T RS 5 IME 2458 5 52 A -5 G 0 T AR AR
(G P 455 TS 515 S S R A S s )
BRD7 & A & — /> 1 ¥ bromodomain FE [A
KAHYSHKOWSKA %" }i2 38, BRD7 1 J %% i A
T, 5 E1B-APS B & & W 1E A% P K 15 e s i
YER, 38 V5 X 25 F 3 5 41 A 11 H2 A H2B, H il
H4 2545, 38 1 3 X 25 44 38k LA AD i 45 #9551 B-
AP5 E AHZS A FHIFT E1B-AP5-BRD7 &SI
BRI ARSI E1B-APS 1) JE fih 54 5% 1 £ 1 08 7 7
PE,ff E1B-APS A —AN 33 M1 I 2+ A9 30
FEEAS R — AR F

GOODRICH %5 42 th 4N R 3 Al 700 ok fiit ¢
TEILE AR IE R S SR ML . (1) TEfLBE A %
oG Il DR (O FH S5 438 G SR 7 RNA 2R
G (2) A8 A 1 O 3 38 % s R 1
I RNA BARE I AEYE; (3)@id W F g S
A B AERPE F S AL, AR 5 SR R B A W 7E A
S LA, W SGRIGE AW,
SR IR A R
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FE PR A 2w 32 7 P A0 i R 1
VAT, AT R AL A T A A R A
FEXF EAZ A 0 5 S i 42 T OR RIS A AL I
RS GEE A 3 2, (1) R i T O
TG0 (2) Ml 5 GTF S A% | i iE
ARG 2 A W8 B B B A S5 (3) At 5 5
DNA JTfH1 DNA 254 8 H AT, T2 il — 3
PRI 36 A Sie R AT S5 S5 BT 0T 95 e B 410 i A
0I5 R S 4 485 57 1 T I8 B SEE R A o
NodD #& 45 RNA RA M e 45 A 008, X n] fE &
nodD HE K 5752 NodD & H 30 1 A9V FHHLAHN !
no2dA fY - 10 [X1E RNA BEBHRETTX N ; -35 X
AbTE RNA RE B X NodD 2 H Y X &
43, nod HE S 2590 5 L N AL R SE P8, R
SR AT B R70 50 A 457 7 81, BT ATE A
NodD FIiFFHI B4 F ,R70 25 R [HF nl fig ik 51
nodA 1YJi 2, HLEE SEAKCEEAR . 53 ohia 4 i
TS O 0E SEEI IR Y, NFRB & T —1
o RS 14 S TG B P 5%, NFKB 6 M 52 i e
IMHIE 1 IkBS 985, TkBS #5 (138 i #E il NFkB
HIREHESI S S 1K, fdf NFKB 7S g #E A% A 1 400 1
HR PR SR TkBo F7AE PR SRR AL
Ser32,Ser36 , 2 7% Ji5 i FHWT TkBow MR 1k, , 45 3X 4
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(1 TkBo &1 61 15848 F (DNM TkBax ) S A i3 2
JLrhRE 5¢ 4 BH I 20 % v 19 5505 5 M Y NFKB 3
P2 LMPL R R S g 3% DX 1 NFKB. 380 S Rz
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2.3 BESREOE SR S 0L AR

TG B | B SU AR 1 o A 5 AT DA B SR s
T W DU R S 7, PR diGE FKLF /2 C2 A
E2 BRAR R PR B SR PR 5, hBKILF 2 i 265
PRI 18 5 st PR, 4R e T T TR E A I P REAFAE
A S R TS PR R AR 1 PR 8 5 Sk
WP SR - S SR T R AR A LA
Tofr s — 27 53 PR =552 380 R JHAh DAY 5 19 352 i T 5072
HAY RO, — il 454 Groucho X Ff 3 4l
Bl 575 DNA K BH B8 N AR, X 5 )57
I T 7 A e SR R IR AR T
2.4 N[w) R R 0 2R IAHE UM E S AR LY
Al

R Y PRI AE — 2 A IR (R RT X S8 T, 76 )R
FISTE IR 2 11 T 114 e 32 el T X A ) A A o 4
MR U™ A, 2 PR IR IR & E R D A
IREIBRAE 5 RGAEH LA rh ke SR AT [R) E
Bo R 58 E S R AT O A Sk R FERT T
G ReE KIR A E 2 E R . He—FE %
N5 AR RS R R U OCHE . iR
BRI G5B AN AN g 1 e I P IR iR & 5 1h)
PEZ N EZ —, WILEEEA A P RE A,
FFRUEE Y Bicoid 25 G0l AR A 7 LA /S
FOBEDN G S Mg o, fE R B 2405 %
F AR L FVE T — U B FEIRIG AR5 DX 3
JashZik, UL Dorsal #E3EA rhomboi ( I %2 & & Fr
W) M) FLEEEE 7 X Dorsal 26 1 S8l ZFaL
I, rhomboid £ NI IE T 22 18 7K 55 g, HL R A
BB M A0 A% PN R R BE 1Y Dorsal BB 5 5%
twist, #515 H A Twist W5 Dorsal AH H P [FIVE AT, 3t
[A] 315 rhomboi , J& PRI J5 223K ) 26 1 5, B W) A
JURJIE B2 DI P S B 8 A, Bt J A el 4 P e G
Wi DX S, DA R A 2R R PR

AN SRy sl Ve e 20tk id b A
AAEE CHMEN . St M 5 Snail (4
SRME AR 2 R GUIE ) B TR R Dor-
sal BOTE AN ] rthomboid 45 356 R 55 5% | i H 363K )
BRAESH 28 JEL AR 22, 5 U 3 S PR gl 25 R R I
PRI R I FEUR G RIE . 7253 7 KF BEXF T

Dorsal B A PHASAS R B9 B(E T BOB L 1 3 Ff
ANEP AR, YA NIEA Dorsal I, zen
5 dpp HBAEREFERAL R ; 24 Dorsal WREEIEFIEE
1 B, zen 5 dpp B ; 24 Dorsal ¥ & 1k 3]
552 A BERT  twist 55 snail WHE 32
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HAZA0H RNA A A S 0HE sh 1 I JoRe ik
MU BN REHEATHE 53, gt 2 Ud i PR G TR
PER, PIL, Fe sk EEARZ S - (L3R 1) Fl
B SR I U R e e
3.1 BRI

FEEAEY SR R R e R
e ST EA I = i IR (SR SR A i
(AR T LA R R X TR S IO R
1 APL JAFERLHI S b (6 A B — 19 5 SR oK
TEAR B FERR AL ACOE 27 F5 S I FAERE AR fL /K -1
TRV FEA LT 3 28, 55 1 ORI
i, o5 2 QSR VEH DNA 4556 T, 453 KR
VPRSP AR H1 . MUAME 5 mT LAJR s 5E S 7
WOIEEE T 1 (AP 1) B R 355 & 5 3 S R 0 ok
MR RES  JTAF ORI 9T 3 B EE S 4 7 4%
Bk — «B 250 8 T AR F 5 i Y 58
A AR T S PR T R O 2 Y
FeF S, #Z A F kappaB (NF - kB) J&—4H & 2 1
BSR40 AL T SRS EE, B S
HEH kB 454 ARG ML A TR Y
Y2 B ZFP S FAF S50, NF - B kB 435I 7E
MENFES (NLS) -5 T4 LE 59 (NPC)
sz A%, TEREIN, NF - kB 5 IkB FRRZE & A
EY AR 1SS (NES) V5 F, 4 CRM1 4K
(I A% . I RS RE R AR Y sk iz i 7
W BNy F Ran B H R Rl e 70
3.2 A RAgIEEE

SIFZA I E AR HHEE T RNA RE W
AN BR T 22 BAL G A B S5 i A1 LA R R
i 5 R 5 SR RNA SR AT 1 75, 3 s T
URHT TR 2 AE ) B F BB B — A Sk TR ih B &
Y (PIC) , WHFLhYI A FEASE YL Pol 1T, 3
MR F TFITA, TFIIB, TFIID, TFIE, TFII
F,TF Il H( Orphanides et al. 1996) DA & HhA- AR F1E
IR 52 AR R
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Tab.1 The part of transcription factors in Eukaryota
s A DNA 456 XHHEAE DNA 4553 X751 FELE WA A 9 534

transcripton factors

DNA bonding pad

DNA bonding sequence

the distribution in an organism

ZH AL S F constitutive transcription factors

CTF/NF1 CAAT X CAAT region
CP CAAT X CAAT region
C/EBP CAAT X CAAT region
Spl GC X GC region
Oct -1 J\BE L X eight base region
Oct -2 J\BH X eight base region
IR S
responsive protein
PO 7
hot shock factor HSE
ML SRR SRE
serum response factor
)RR R S
cell specific factor
GATA -1 -
Pit -1 -
MyoD1 E X E region
NF - KB KB {37 55 KB site

5" — GCCAATCT -3’
5" — GCCAATCT -3’
5" — GCCAATCT -3’
5" - GGGCCC -3
5" — ATGCAAAT -3’

Iz universality
Iz universality
Iz universality
J"{Z universality
Iz universality

B REL4IHE B lymphocyte

SRR
stimulated by hot
32 LT AR PR )

stimulated by serum growth factor

LAY erythroblast
BRRANI gland cell
HUVLAH L myoblast

WRELLIE lymphocyte

TR PIC IR P s E A, ©
A BFTERIT, rh A A 3 i A S ik % 2577 A
— LSS RNA R4 7R N Y PIC 245> i
PSR AN R, 3X 2 A IR TE R Sl vh &
AR — D EZE I m, AR RNA KRG H
11 A5 3 A ) AR Y & 48 2 890 SR 5 i R P 4
Rpbl MY 3R ik v 455 4 Ik ( carboxy terminal domain,
CTD). CTD MR ALIRZS T RNA R4 0 11 7E5%
FHREN, AR E S Y S AERERR /L CTD B
N EHAMEAEH, A BE 5 BERR 1L CTD B4
B T UTERE AT iR 5 RNA SRG i 11 3t 25
T 5P RR AL AR RNA RE T 1T 7
o L SETEANPL G 1 R 5E 42 1 (B — 2]
WA, BITEIZ LG R A A — R TP I e SR T A
HEHEHIME A RNA RAHE 158 5% 5% K
HoAth A 5% i PR 7 2 [0 A B0 F I 52 2 i T 227
WLET R,
3.3 MgsRik
BESRAR h ZAH S H E BRI S 3/ 1 ik
F B P SRR R 2 A1, Bl 5w
WS HHESGRIGE AW BN bR R Rk
MfER . AT HEE]AY HMG 5 DNA %5455 DNA &

Ay, — 5 et 1A SR I S AR I A,
251 5 o3 —J7 T 2o 25 ol 25 1Y 2 P s ) L
L FEIT L AR S R B A2

4 HMERET

Z M EAZE Y — 2RI H Z RN INE R
SECTIREE AR ST eyl A0 E =N it
WEPELZE MR, 2 T N — 26 2 IR 38 S5 0 T LA
SRR S, IRMER R — X i
/NT300 /N F IR, FE A AR, R
1.Ox10™" ~ 1.0 x 10 ™" mol/L, {H %15 | 2 21 ffs Lh
R AY E AR i ELIR— N 4% B 1 ~2 A6
()22 S350 T USRI AN TR (3828, X 440 it 1 4 FH . 78
RANIRL, T, IRl — 3 nT AR A BT A 4 i, H
X RN AR, B ke R el 5 e A1
N SZIRE A A A REMR ., WMEEHE TS
FLAHNE 32 A8 145 G G, FE I fLAZ N g TR
FIFLHEELR DNA b AR o —— IR A
5 (HRE) 52456 A e W FEEH
FIFZ B e 5% . BIFIIRER 12(PGI2) i i %
Z /& PPAR #AEH, PPAR 5 DNA 454118 RXR
TE L RAK S A BB VR 15 4% 5%, PPAR W] LI 5
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UL R 3h - Y PPAR KL ot ( PPRE) 454
FEAR TP S R A S A R — b 51
SRR SRR T DLGE S SRR 5 5 HR A
FR IR IR, IS L]y B 1 — Jy TR e i
A P ol H A A SRR T, o] DA g R 2
S50 Ak DT A 53 2 ANV, 2 — T vl A B 5 38
AR SR TAF A B AR FH A 5 SR 0 o DTG A% 52
R S A RS DNA S 31, 3 o
T (HREs) 45 A A 98 15 &% S /D Bk 2 Ak vl UL 4%
PIRIRIE A SR ROV e 8 6, 2802 AR LA TR
IR RS IR R G MR RO e 4 A
W Z AR AT LA RXR T A5 U8 — 30K, 3 i 5 3%
O] 5 DA T AR B 10 s D B o s SRR
AR e BTG T RE ™

5 thEER

1969 4F ,BRITTN K J 1 DAVIDSON E H #H
T EAZA Y B DL SEIR () S PR P B R B Britten-
Davidson #7 | 1973 4F1 1979 4E3E4T T804, fth
AR AR K &, 18 22 560K AT DLl P m] o 42
HEZPHE R h BA EEZAE, ki o
[FPERY 3 Bl AR HL - (1) W0 8 F 22 18] A9 AH B A
F; (2) S H 1 524 DNA {7 5 i PRI PR 45 4
(3) WIE R A 5 AL B R RS &, R
R RS R Y 5 LR W A A Y R — R
T B AR AR R R D RE A G 1Y — 4 L T Y
SV HSY 1 o FEP AR TR 0 B0E VR
AT LLE AN e S ) B AR S 45 A 7F DNA 1A
XA SN E 24 0 QTR o = Pl [E1 N N = 2 e e [ 2 <
HHEAERR,

6 siRNA HE#EE

RNAi /2 dsRNA 4153 19 55 5P i DR 3R 2k DT 3R
M4, IO RNAL (R BE B S AWk
)% A TR S5 A AR dsRNA 8% — il RNase 1 2
B Dicer YIEI 21 ~ 250t B9 T H0E/N RNA B
siRNA, siRNA #F—5 5HE 2R A 456 %
B RNA 35S DT E &K (RISC) , &5 B RISC
A5 siRNA 2 55450 mRNA 20+ HAMS 5 951
EFJEPER mRNA 43 F R PI RO , X SRR
SR IE R UTBR (PTGS) o AR M BFE R, B
RNAi F=A /97y RNA 0] DLFE G 6 FK 7 B A7
PSR SE I DTIER " I DG SR K L

(1) DNA 254 13 A28 i ok b A iR S 4R 5]
SR RN (2) TRIIB,TFIID 5 DNA HIrfi /ML
EHI, A RNA RA 8 I 3£ &2y T — 1 FH5(3)
RNA SRATHE LA TF ILF AR 55 G2 02l b A R ot 5
RARBE , ffi7F RNA REH 1-TF T F 456 8] h ik
-DNA-TBP-TFIIB ZE45% I-;(4) TFIIE,TFIIH in A&
AW, TF ITH B A T8 0 00 5 208 3 7 #9364k, £ DNA
REMBE fih &2 RNA G I B0s AL iR AL; (5) Zid it X
FeskB B RNA JRAGHE 1L 2 RNA REREI-TFITF &4
YRS T ki BT TR (CGORESY) Kt
PEFEF AT IR 52 & W) PR 4T TE BT Y RNA 545 il
I-TF T F 2 &Yt AJ5 BB R 46 5% 5% 5 (6) A (5)
MBI

(1) A DNA-bound activator ( Al) recruits Mediator to
the transcription initiation site; (2 ) Transcription factors 1B
and TID (including TBP) interact with DNA and Mediator
and establish a platform for the recruitment of RNA polymer-
ase II (RNAPII) ; (3)Recruitment of RNAPII and IIF con-
comitantly (or the RNAPII-IIF complex) would prompt a
large conformational change in Mediator that enables RNAPII-
IIF to bind to the Mediator-DNA-TBP-IIB complex; (4) Fac-
tors IIE and ITH would join the complex and the helicase ac-
tivity of ITH would result in promoter opening. The DNA tem-
plate strand would then reach the RNAPII active site; (5) Af-
ter the abortive transcription phase, RNAPII (or the RNAPII-
ITF complex) would escape the promoter, leaving behind a
platform that would facilitate rapid assembly of a new preiniti-

ation complex and re-initiation by a new incoming RNAII-ITF

complex; (6)then back to (5).

B 1 st s SRR T REALH
Fig. 1 A possible mechanism for transcription

regulation by Mediator
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e SR PRI R AR TSR 45 5 75 DNA IR #2037 a1 B9
ZA S Z A B A A A AR X SR
VEFIELAR - (1) BRIy O 81 B 45 45 W0
FISCE DNA MGG 5 (2) AR T D7 300 A % seplas
MR 5 (3) 250 Sk Hon SRR T, 500 # Sk o P0G
FZ [ AR B AR

Transcriptional synergy is caused by direct or indirect
interactions among activators bound to multiple regulatory
sites upstream of a gene. These interactions include; (1)
the direct interactions through the combination of proteins
to activate the proteins so as to transform the DNA confor-
mation and; (2 ) the indirect interactions through the
change of the transcriptional machinery’s conformation; (3)
the hollow arrows indicate the recruitment, the solid arrows

indicate the interactions among activators

B2 #HEHEMERNARR
Fig. 2 The hypostasis of transcriptional synergy

SEHMUTER . dsRNA BEFESE SRR TS B Ak
FH AR A siRNA 3% miRNA £ 5% 5% 5 KR
NFENHIFEIR. T siRNA 55 1Y 5% 5K - 3 R 3T
R SE3E 5 1 L IR 2 B SE LAY, f AR e
[K4 DNA H AL FIR S & B

siRNA 571 DNA H B4k 2 A% A ) 2
PRl ek 45 1) B 2y =, 36 A B+ X 8 DNA f1Y
R 3L Al BE A5 {2 L R Rk U BR, B, KA-
WASAKI Fl TAIRA #{ BH 4 K R R T
TE LR g 20 0 B 5 1k 1) LR M 4 it o
siRNA figili i RADM 5 354 5K PR A TUER, i
FHESE & B, RNAT 5 55 Y8 T i UL ER ML A &
KFR, TEREREADU B derb % 81T RNAT 7 A 1/
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