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Internal Initiation of Eukaryotic mRNA
Translation. Li Tong, Wang Enduo (State
Key Laboratory of Molecular Biology, Shang-
hai Institute of Biochemistry, Academia Sini-
cay Shanghai 200031, China).

Abstract The initiation of translation is very
important in the process of protein synthesis.
On the major eukaryotic mRNAs template,
initiation of translation is completed by a cap-
dependent mechanism. Recent works demon-
strate; a set of animal viruses mRNAs appear
to have a different initiation mode based on a
cap-independent internal initiation mecha-
nism. These mRNAs contain some conserved
secondary structure in 5’ untranslated region.
Some specific protein factors can stimulate
translation through the conserved site.

Key words eukaryote, translation, internal

initiation mechanism
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AERRLAFEREAR FRRE, B/METMEH RNA KW, RRETSERNSS, HEHER
'ih A ZEERZMHETHIHREHAERTERIE KEANE, ILE T AR
SETFHESDMRHE TR TEETHELTMEE TREPHS S XA DNA 0GR HEBMER
TE5DNA 8RR I MR AR FHEEAISEREETHSES, ERAHBERNOER.

X@E EE®ER, B/ME ZERRFROHET

B4 fe B R 0 3% Rl B R TE DA /MR
EAEBAIM AR EHITH. HRFER RNA
EEMAk—uERHFNESE BERREIER
FKFHREBRE—TERIE, FTEHAREZM
A FTT A R A R T AR B A A 5K
W A, FaREmsE, AZRNBH,
DA B £ Fh i #5 A F 2 1) A9 A0 B 4E FR AR X S0
4B mRNA gy =AW, L5k, M
SRR FE RS EAMNYER, HidHviE
WAERET. A3 LT =75 T X i 45 5 i BF
RABE—RELSR: 2. BNEEERPHY
#EMA; b MBIHETFERZPHEREILH;
c. [A)—ZE A 4 15 A0 TS AR 4 ) I T

1 B/MMEERZFHARER

BAERRREBRAEREMRL. — &
/NMERE 1-8 BA# 150 4> bp By DNA 448
H-THEANEEK (4 HA, H,B, H;. H,
ST HRE. HEAH EETEMMEZ
), 35 20 bp A4 1) DNA #i%. 55 MHF
—SEHEARRARBEERREZ Y. B/
HREWEERBEN. EHRRIBT, B/ME
MEHMEESHET RNA Rl xAE
T 5 DNA @ 4a, HEAE—EBE LEW
HEREEESWY DNA S/ E. 2/MME
AT BB 3hF (core promoter) i BB, ¥#
SWRERER HERBRNA: B/MKTTH
# RNA RAH 1 (pol I fE4LAY % F &M,
HL BT LA RNA B4 8 1 (pol 1D E1bAIFE 7t
BB PWOLE (pause sites)™. WEERE
) mRNA FBHFHKE L&, B/MEA ™ &
J e 3 33 SR

EHEZAEYMEANERS, —RREAT
B/MAX RNA REBMMHIER. Rftamk?

EAEANERT, TRRERNERBEMF T
,RNA BB i — LA TR
B/MEP A MM S ML, RBBRENER
B3 )

ARFEEIES, BMEHEATX—
AP LB AR (persistent dis-
placement and exclusion) P K#FESHEL (in-
duced displacement) ™). FERGEBAI X, 2
HESTFL4T/AE —TBIEEN B/ MR SH
Hi#A X1, (nucleosome-free region). XLy
A g & 4 Rk A F (constitutive factor) i i1 {2
EE/NMEB A SR HEBR B/ MATE . AT KX
A SEREFRE S B RBULH.
PARF RS A 7 X e R — )+ B R4 8 ik
72./3 5 F (heat shock promoters). X4 H Uufa i
GHWREE, EXR/MARSHERX, R
HHEFHEHFMCT BF (GAGA HT) Bs5
B R FE4 &, MKE T 5 kb
=TT AR AN

HEEIBAT, B/AMEANWAER S8 LK
AEETFESMAMR LB, BESH
AEETEEREZENES T, BMETER
£, iGN AME T, FERIRESG
PASCEL. filhn. B PHO; Bah+ (BET 4 4
BMEGLE S & PHO, fi PHO, BB ¥i&
B, B/ MAEBD =4 BB A

i Ay — 26 2 B ) [&) i R OX P R AR AL T
K. 0. BREEES A DUE GALL/GAL10 EE K
L RETHEPREREZDMEEHWRAAK. X
XA H T GRF, 5, HYaFESR
A+ GAL4 4S5, 1 GAL1/GAL10 ¥
B TATA 888 TEB/IMEHT, TEES
B/MEABAL, BFRAGEHTT XK, BRAE
&, GAL1/GAL10 2] I ¥ % o4 R A
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IMAGE RPN, MR HE OB
FRIRABESBALL R

KT 5 R A M T o RO 2
Lin F1 Wang*I7E 1987 4E42 i) T — b TUAR 4B g
& ¥ 5 B # & (twin supercoiled domain
model) , B HI# — LRSS R Fr. XK
RfRiX: RNA RSMEH DNA #8338
L, Al REA T RHEEAEFERSEIE
AR e (positive supercoiling) , T 5772
A X 3% 0 7™ 4= 17 AR 8] JE (negative supercoi-
ling). =4 X RH X 847 E DNA K fe

#. DNA JUBTEZ MRS, SERF5%E

HE A\ B A DNA #8004 4 = A fh g 4
WE. [ E B A9 DNA PSP A TE AR
e BA. fEBRESHA R TR/IMENTE
R, T I A0 R 42 g ) T i A /M 42 i Y
M GXFBIRE B TR BE T 5 DNA 1%
). B, %4 RNA BARMILERER, 2T
E ) DNA %4 IFARIBHE, B F| T 5 REOBET;
S5 DNA 74 i i8R iE, A R F B/
WEHER. B, O/ AR R
HSP., 5 B 19 5% 3¢ 09 B 1 A 64 2 30 18] 382 3 %5
i,

2 MHETFEERPEIERRLE

HEHRF R REE T RNA RGBS
RRXEBRHTFHES. BRERESRE Y
TR FROZFEXETFSERBST. ¥
& TE BT RS G R REGR. T R0
B 0 1 a2 PN AR Y R R U R 0 A R
X LFR I T T R PRE: Bsh i A
ERLE XIEE )75
2.1 HHHARWETF

BEME EF EERELTESF (competi-
tion) FAHFN (titration) ZEH]HRIDEIFF K-

a. TF: FROFHEFITESHERTFES
DNA 847, Wil 5HE R BER,. A
PR RMHT. Hlm: BREARERNES
H5GC ggammafERKER, A_EY
¥ %A F SP1 3§ DNA 456 {7 S LB

M. BRT xR EFESRERTFZENES
Shs AR BE AFZ R ET R ME. X
MEFMEEERR FHIEZEZREK (nuclear
receptor family) B RWFER. SR —H)
HE BHEED LEEHTFERAT
(COUP-TF) XM#MEFIHN /NI RER
BERA MBI, /BT, 2 2 0 MR I
JoiF (mERM) 5 COUP-TF F ¥ E =1k
i (ERBE) A%4ES. X4zxE4 COUP-
TF &5 & % Wi £ COUP-TF J 2> &,
mERM X M 8 3 i 5207 P 3% . 7 7 s e 0 A
& COUP-TF Rik# ik mBEkiknd, afLIHEK
mERM Xt BER R RIB YR AL. Hor THLH A
COUP-TF 5 ¥ % A FFE S mERM |
A X, B4 EmHE.

b. pfl. —KEREFSHHELSESR
fG, BREREGY, BREKIRETHEAH
DNA Z5&8EH. . IS4,
CAAT/#3aFfr4aEA (C/EBP) Bl y—
#™. C/EBP [Hi#E&EH (C/EBP homologous
protein, CHOP) w5 C/EBP ¥l 7 i — &
{k. {8 CHOP #j DNA 8B+ AR N EER
5 C/EBP A, X353 7 CHOP 7£ DNA 45
A LA BREE, BT T 5 R (& CHOP-C/
EBP 5 DNA #1455 1E A8 By 40 A B 3 A
CHOP fyik &, M 7 C/EBP W Ri%
. H5h LRGSR, FEREF
Apl 5 HLH ¥% % H ¥ (myoD1), £HLiFHH
F myogenin f A 1 1 th & — iU

B SR I B 3R W] DABRUR 5 R S B T
£ A DNA =M 5. ERRAE RS GAL4-
GAL80 R4, GAL4 BRI A ENH
KERHEF. GAL4 5GALO ERE Y,
£ LI B S5, GALSO ] PA i if FH b
GAL4 fyE R EEETE, RMEERNER.
2.2 EHHFNHETF

FEhERAFEFETCEISERNBAREKX
RIBH & TTHF S e HEM R FERELR, MAEL
WHlREMBGEE T BAXFHERA A E
TR RMAREHTETF kruppel (Ko,
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even-slipped (eve), engrailed (ed)., A krup-
pel #HEHEF YY1, wilms PR E =% WT1
KA bZIP [ E4BP4M. BRBREF 4
(THR) fEst/ECEE, thaBiMHERBE
. BRMHERESH LT BERR, BHE
SFHEREREARFRSEMAEA RS F
i) DNA S5 EHA S, ATRIMEAF+H
S5hiRNcHEemEERRNEARA E.
BB KM eve, en, c-ErbA, V-ErbA, WT1
FRHBXFERERE BEHESHER. &
HRMERAR, AWESHELBFERMER
B, ®7-FEHERNEESHOERRAERY
T

HEMHM S FEAMBTMNATZEHE,
BE M —i il H 7l R R R XA
MHETFEURREEAHRERNVER, BERE
EmEBEEE S Y (preinitiation complex,
PIC) MR Bk R X&ETFRREE
RiFERR. BIEMPIRAR: MHEFHEA
5 TFID & %4, £z HEF 5 TFID 4
A TRUEREE R HEE &4, TFID g)—
i EF Drl 5R\EH Kr, eve, en RF
— B FIR S,

i BT 8 57— AYLE iR ER,
Biii# 5EshF. WERTFESHHFEF X
WHER B T HEE T 5WMHE T Z 6B
A, BEREXEE AR B WHET
WAl G EF, i TFID. X, BRMH
B AR wERI TR, B2 LR 7S
B FHIEOE.

3 s B 1 36 AT DA i R ma B M R 45
HRME R W, TRMEHAES HI (E
A REE/MEEE O R SF e R
I E .

MZSIRERNE, FEMHEFSHEN
—EREMFFRE, NAEARNSERALET
AEARRIMBECR. W YY1 5P B3+ Lol
e, WmHER, M5 P B FRikTHS
AR EREA (HiEEHOUY. R,
WT1 MHREEE, (BXF G FEHERE

fERC.
3 E—EEFEMHESHEEF

IEERMR LI, ALEBEIEMMEET
RAR—EHHLDY. SBE—-ZRRGER
FIEEEAARN =Y, KB FEEFUTH
e
3.1 BFRIAFEBHEE (alternative splicing)

EEHEETHEF. AEFHERSP, A
R4S FAHES R HRISARENESH, W
B la. R % & Ferb Aay D% B AR R e

(a)
R A

/ ENEELE PN \

DNA £ &K

- . —— 7.
WiERF i
) ERIX DNA &4 K
ATG ATG
///%m@@mg\\\
AUG  AUG AUG
E:.ﬁ:ltj [::T-D
s H T A

M1 F—EE~ENESHHE TSR
(@) SpBFUARTGTAPERK; b)) REAKHE
SRR IR SR

B HANmRAFERTEEDNAGER.CIRA R
MEBREESX. erb Ac HHESIEFHAE
HAEeHNs AIEERMARNEREY o, .
MR RGN ERQREN iy 370 MEER
AR B7EC ¥, o HS 40 MEER, o
WS 120 MEER NESTER: o« 7]
HSH¥DNAZE, B, AESHRBEE
(TH) 4&g. ETH FEMNRGET, o ZEH
ik, WBMHE o, XF TH /R FAHIpLE ]
REA=F: a.a, A5 o, 35 DNA HHI A
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b.oy, o BRETEEK ] 5 DNA EE5HRA
R oo, o, R HLBENHERRABEAE
F. MU ESHATLEY: SHRAHFZE>~E
AR IRERFEFEEF, erb Aa H 3
WHEREASX BT ARBAE TR
3.2 BRERBLAHARR

EXATFHERYS, LB THSR
RN SOARMZEARFERS =Y. WA 1b.
HFEANLBELXITH, SENBEATH AUG
BEHE BETEARBERG =Y. De-
scombes Fl Schibler!" ZE B 3y & * H F LAP
R, ER—-FMHERXLIP 2HTHR
MAREIE S SA. 5 LAP M, LIP
BN SmEL R, X LAP 5LIP BB R
B Fket, LIP 38T E LAP W RE
. EETENRAR _BEPRIH IHR
X 5

$ F X W

Morse R H. TIBS, 1992; 17: 23

Izban M G, Luse D S. Genes Dev, 1991; §: 683

Workman ] L, Bachman A R. TIBS, 1993; 18: 90

Gilmour D S, Thomas G H, Elgin S C R. Science, 1989;

245: 1487

5 Fedor M J, Lue N F, Kornberg R D. ] Mol Biol. 1988,
204: 109

6 Lin L F, Wang ] C. Proc Natl Acad Sci USA, 1937; 84:
7024

7 Lee MS, Gazzard W T. EMBO J, 199i;: 10: 607

8 LinL F, Yang N, Teng C T. Mol Cell Biol, 1993; 13;
1836

9 Ron D, Habener ] F. Genes Dev, 1992; 6: 439

10 Bengal E, Ransone L, Scharfmann M et al. Cell. 1992
68: 507

11 Cowell I G. TIBS, 199%4; 19: 38

12 Inodtzoza J A. Cell, 1992; 70: 477

13 Hages ] J, Wolffe A P. Bioassay, 1992; 14: 597

14 Seto E. Shi Y, Chang L S ez al. Nature. 1991 354 243

= w2

15 Wang Z Y, Qiu Q Q, Deuvel T F. ] Biol Chem, 1993;
268: 9172

16 Koeing R J, Lazaz M A, Hodin R A et al. Nature, 1989;
337: 659

17 Descombes P, Schibler U. Cell. 1591, 67: 569

The Molecular Mechanisms of Gene Tran-
scription Repression in Eukaryote. Tu Zheng,
Zhang Zhiwen (Department of Physiology,
Beijing Medical University, Beijing 100083,
China ) ; Liang Keshan ( Work's Medical
College of Hcbei Province, Baoding 074000,
China).
Abstract The control of gene expression is a
complex process and most studies on the regu-
lation of the transcription were focus on the
mechanisms of transcription activation. How-
ever, transcription repression is also an im-
portant factor in the regulaticn of gene expres-
sion. Recent studies have found that tran-
scription of certain genes can be downregula-
ted in two ways. First, nucleosome may pose
an obstacle to form transcription complex.
Second, a set of repressive molecules inhibit
transcription in a gene-specific manner. These
repressors are fallen into two classes: passive
repressors decrease the activity of one or more
positive transcription factors by competing for
DNA binding sites or by reducing DNA bin-
ding activity of the positive factors. Active fe-
pressors, on the other hand, have intrinsic re-
pressing activity and directly inhibit transcrip-
tion initiation.

Key words gene transcription, nucleosome,

repressive factor of gene transcription



