© 494 - SHUESEHDEHER

Prog. Biochem. Biophys. 1995; 22 (6)

RNA E&MH DNA [Fi#s); R #ETEE
RITIBREE . DARREE R K AR BEIT .

8 F X W

1  Schaeffer L., Roy R, Humbert S ez al. Science, 1993;
260: 58

2 Michell P J, Tjian R. Science, 1989: 245: 371

3 PEME. A FEEHE, 1993; 24 298

4  Drapkin R, Reardon ] T, Ansari A et al. Nature, 1994;
368: 769

5 Gerard M, Fischer L, Moncollin V et al. ] Biol Chem,
1991; 266: 20940

6 Ohkuma Y, Robert G R. Nature, 1994; 368: 160

7 Weeda G, van Ham R C A, Vermeulen W ¢z al. Cell,
1990; 62: 777

8 Wang Z, Svejstrup ] Q, Feauer W J et al. Nature, 1994;
368; 74

9  Fisher L, Gerard M, Chalut C et al. Science, 1992; 257.
1392

10 Feaver W ], Gileadi O, Kornberg R D. Cell, 1991; 67:
1223

11 Chesnut }J D, Stephans J H, Dahmus M E. ] Biol Chem,
1992; 267: 10500

12 Flores O, Lu H, Reinkerg D. ] Biol Chem, 1992; 267:
2786

13 Greenblaff J. Cell, 1991; 66: 1067

14 Lee D K, Horikoshi M, Roeder R G. Cell, 1991; 67:
1241

15 Buratowski S, Hahn S, Guarente L et al. Cell, 1989; 56.
549

16 BuratowskiS, Sopta M, Greenblaff J et a/. Proc Natl Acad
Sci USA, 1991; 88: 7509

'

17 Flores O, Lu H, Killeen M et al. Proc Natl Acad Sci
USA, 1991; 88: 9999
18 Lu H, Zawel L., Fisher L ez al. Nature, 1992; 358. 641

The Mutiple Functions of BTF2/TFIIH in Polll
Transcription. Ni Juhua, Jia Hongti, Zhang
Naiheng ( Department of Biochemistry and
Molecular Biology, Beijing Medical Universi-
ty, Beijing 100083, China).

Abstract BTF2, also named TFIH, with
multiple subunit complex is believed to have
helicase, DNA-dependent ATPase and phos-
phate kinase activities paticipated in transcrip-
tion initiation and transcription-coulpled nu-
cleotide-excision repair. During the formation
poly-
merase Il C-terminal domain (CTD), TBP and
associated transcription factors are phosphory-
lated by BTF2/TFIIH in the presence of
TFIE. These phosphorylation modifications

of transcription initiation complex,

can be expected’to have effects on the regula-
tion of transcription initiation through affec-
ting protein-protein interactions. So BTF2/
TFIiiH is an important transcription factor in
eukaryotic cells.

BTF2/TFIH, Polll CTD phos-

phorylation, transcription regulation
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THEH, EEATEGRIBTRAAEREM, —HRROEQRE FRESRIENEMLERLBIE.

XREA ALY, BiF, ARSI

A=t g RS RVR L R Nk i S L
BRI, REYP.ORME— 1845k B
BUBEMAEYREFEE, CRAKRNEREY
FEHAEEZ — HH RS HEE A8
BAENAHES. RERAEEY Kb —LEE
HERRKRERAERIFIEREN, BAB
AMFLBENHRBENOFEIFEREN. &
HR#EFEIELRE S EEEYHEIFERE
TWEKY 200 BHEY K FHBIEER. &
HEABEP T EHEENLSREHFNE
%, HRES&HBEARATAEHEESRYE
B KR TESWAEF R (cap-dependent
initiation ) N N # # iF & I (internal
initiation). B F45 A8 mRNA &% £ H
RHE TR (scanning) i 4 B8
UL EAR M P A E S R A X L
HBEs. HEA —% mRNA, m—&3YHK
#FH mRNA, 5 wmEAETFEHR, 5 ERR
[X (untranslational region, UTR) B, f#7E
Z4~AUG BISEN T, MHFEEXNEN,
330 S0 4% kS ORE A X DGE AL R P ) A 0
¥ IR ABEX SRR mRNA g 5" UTR
FE—TFENGH, BB EERSSBEE. &
mRNA g AERAE G #E. AT B JLEX EP
B AL BT i — L R

1 /) RNA FHBZEHABERAR

WHEBIRETE/N RNA f5E (picor-
navirus) FKEPEHM. X—FikE —LHFH
MR, BEERNYAR—TMEBFERNY
7.5 kb K4 RNA, EF -1 HEEZMREQ
i A AR < B JF B Rl 2 #E 48 (opening reading
frame,ORF),5" UTR £ £ (610~1200nt) ,
AT HEA E 240 —REW, S5 UTR /R4
FRESFTEIIEN AUG BB F5%. XEgEils
R VLA R mRNA 1R X8 i R 0E T A
Hifvubl s 8, TS —MilkER

BiEn. HAREE: a. TIETEHWH mRNA B
B R ROCRE B L BAR, /N RNA BB EE
BRI b. 5" % UTRs B R 454 7] GER 53
40S MR R o /N RNA FHEH 5
s UTR &/ £ 1 AUG 5T 51 3 8 /D
ORF, {HEx#/N ORF ¥ A8¥E, X/NRNA
RHENFEORF HERIFHBRAL M. WHRX
FE#LH, ek A 8% T E¥#/h ORF
B, BREEFETHEENORF, IF—EX
g X E ORF @@ #sc®r. Wik, #/hRNA
8 A BB A [E T R ) ) B AR 4R O X
1ERER.

THE—NEBUEN T AAERFENARES
Pl HARMIEEE—-NEHF A ORF
i) mRNA B, R EA]% 05 8 & 5 B &
K, — & T if ORF M 81iF8E KT L ORF.
¥ /N RNA 58FH 5 UTR i A B ORF 2 Ja]
Bf, R T A HERLHED RS RO EES,
EH . YL T I ORF ME8IFEHAR
it ¥ ORF 195 /B, M ORF Z [0 H#
BEBEBFETIWHORF, FTHORFH#IFS
mRNA § 5" dmiE FEMER, 40 S BREE
O] L #H R AR /D RNA 555 UTR K
BRGEEFE. EdEEENS FEYERRE
B, /NRNA 5&F mRNA 5 3 UTR hfHF—
#5450 nt B RS AFRG A X, SR AA
P R B K 3E A {3 2 (internal ribosome enter
site, JRES)*),

2 /NRNA 8BRS UTR

Ho 8/ RNA 95 3 2% & 1~ B mRNA
5 ¥ UTR, E3/NRNA HmEXEHN IRES
T FIRA — BN EEM. AT RUREX F R IR
Fel/h RNA SRR 3 2, o P IFRE
(hepatitis A virus, HAV); b. [ KRR (car-
diovirus) FiO¥EwE (aphthovirus); c. BpiE
% B (enterovirus) 1B K (rhinovirus). Bf
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RERE LW ETH IRES LBRT, K5HE
Z B EARTHE. X SRT RN
EHRVLH T E IRES AFHFEN —REWMZE
6] 4544, [ Aol ok S fo &5 4 P (8] R B i — S )
RNA FH4HIE 454 (motif) 5B M i
WA E AR AT

IRES B 450~500 nt ITE E 20 &
LR AR R LFTHT. B RK AR
RE/DRNA 5% IRES 3" 3iy—/> B 80E
B P PR AESS # R T i 20 nt £EHE—4
AUG E15F. AEAYRHXBRFIIFIESH
Al 5 EZ 4 P Shine-Dalgarno (S-D) f§35)
YE AR %t F BRi.0 L 48 5% 8F (encephalomy-
ocarditis virus, EMCV)!, A B 451
XAPFIES WP H AUG B TFA S, SRR
BHAREFNERED T EXIMENTLE
WEAHRE 8 nt B/ —4 AUG i1, HEEH
EEERG. mREERES T LT XFS
R, HREEDFAEEGTES, Bah
EETET WER 55— AUG HB TR A
F XFEREY EMCV )8R #ED T2
B S & rewE, BREAS 8 mRNA f5,
ADHERGEF YXNFBTFAEEEE
B, BT LUS sh3 6, @ mRNA MW
5 B3 HFeEIFISENEREST NTH
BE K 9w EE (piliovirus) ) RNA, 8K
BT S B EWRE/AUG W, HAE
Z B BEFF 5 T ilF 20 nt 11—~ AUG BB T2
HREKERRBANBERLFN. HE, &
XAHIFH, XA AUG EBTFHAMEARLS
N, AR TEMMAFIAESEF
B BRI AL ST R BB AR AL
BRI XL R A S I LR FF 8 8%
me2Eshah, MR EREN FREERK
HALLE T —4 AUG FiS 1.

H—fp/h RNA /%, OEZEREF (oot
and mouse disease virus, FMDV) 8 FEHL
AT XARMERARZ EV. DR REL
BEBEFF 5 T % 20 nt ) AUG FSTHERR
#HiE KREPEREEHAMLSH T —1AUG

HETRGEE

3 ERETFEABBFEEPHIER

EARBRREEIERTERBEF (eIF)
HHEER, ERBEAEY T ZELH 10 MiERE
FHELBFRE". BN REREN
i& elF-4F . elF-2 1 elF-2B. fEMHZ s+,
elF-4F B elF-4E, elF-4Y (p220) fil elF-4A
ENMTEEABRNESY, BB S-S mRNA #iF
F45H. elF-4F 5465 —f i i 8 F eIF-4B
Ja R% RNA BEEBHIE T, BBEHRIF mRNA
g5 WmH —REH, EBEREEA mRNA 4
TR 48 S BIHEE Y. EIEET eIF-2 i o,
By ¥ =AW HEA R, HINGERR Met-tRNA #
WRIB A L, elF-2 RIBHK G EH, ATLIEGS
4 GTP, 5 GTP fl Met-tRNA R =TE S
Y, RIEEH 10 S BHA/DIEIERL 43 S 2
WBEEY 3SEHRESYEE mRNAKS
WETEH, ARIRERENT, RF0SE
BIEEEZA. 80 S BRAEERG, GTP K
f#.elF-2-GDP WEREK LB T3k 1T elF-
2 5GDP B 5 GTP 38 400 4%, elF-2-
GDP #7283 eIF-2-GTP iy SR 3E R L » T
RiRHET eIF-2B Ak, NI EEFFER) elF-
2-GTP Fis— 1 HiR kg

TR SR T EARE RS e E
. THAMRA. HRjRIE A RS 0
FESMERATFHIER REETFLSEHET
elF-4F ff K W4 p220 REMLFTHM. X
PTEOREHEHKERREREEAA, HH
M, XAl RER TS TP RBIE TS MR A
AL B R IR SR LA R AL

eIF-2 7 eIF-2B AT LRI 8CH B K i & i
i B 1%, elF-2B A DL iRk elF-2-GDP A5 gf, elF-
2-GTP MEH BB, H#E1L eIF-2 K/
A0, 3R eIF-2 Fil eIF-2B f9-& B AT MR
HEM A . (B2 eIF-2B 7 SRR R IR
=4 (rabbit reticulocyte lysate, RRL) &, %
R ER RS RN EFERR LY ERESR
AP P AR RMEDY, 1 elF-2 W& FEA
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FEE R RHEARAES. Bk, RE eIF-
2 M elF-2B AT EM A S FMK AR R E
mRNA 5" UTR {g##i¥. HE, EfI7T6
REEIFFLTHETEER, MAREN
FHKERREEHBFNET —HFEEM
K.

4 HREFEORTHABERBFER

BOE A —RPHMES B fnLa (p52),
elF-2. p57. p38. p48 M p52 Z&wf L 5 /N RNA
FAERY IRES 5415 HATAIE 5% 86K R
RFEHFARXRPIRAERETE La HEBHM
p57 EEFFC. HEAYE La M p57 #2
54 REARINEE, La 25T RNA BG
B 11 A9 FE R LYY, p57 T — BN
4 4 F A (polypyrimidin tract-binding pro-
tein, PTB)!), B2 53 mRNA 3] % F &
EaYPm— 1 ERE BARLa EREHKRE
NEERHR, ATEKRTIEN La hiFE T4
B, YHHEKERRFEREAMES, La ATLL
MEANFEBEIZI, HH La B—FHE I
BB 5HEPAFEEYEE. X
A DATE 40 B3 R AR AR -

WK AR ER— 1 58 RNA JE,
ME—f AUG BREFES FREGREE, S8
247 000 WAETAE R R P1, £mMI B R
BAKRBEEAR KRR RBEFERRL
. Pl B8 BUERK, BBESR—RI AN
HER, XEFEEORARSM RO
HARBHOESR. B TEHERAMN
mRNA ) E#E G S RHEEE, METERE
RHEH P — iR AUG il 756G 8
9. La 7E RRL &R, 540 Hudh
EYWIMA RRL J5, fJURFEHOATEER
P1 W& 8 6l 7% EO R EE, difel La B
B AMLEER. W La A SMIE T
RAZEAEWRERA SR, WATREE, 2
# P1 HH 8 EBRE -

La BEAEEMKERFHFR S UIR &
FERSESIWEELA, XNMNEAMAE

IRES PRYBEE: 559~591 B, REXBEAR
R ZEBE/AUG $SIELE W™, La B2
SBEAR, UHA/LINOERAERNSHE, ¥
La ) C 3—¥Br£/5, La K EL{RHBIEFNIE
A, BHFAEMAL S RNA BIES. H#La
EAELEARNMNEERFANEBHEHE, —
5 mRNA HEEFEX. F—ITRELEEH
fhe i B FHThEE. L83 La BAWRERIEN
IRES Mgk 2 BRI EESHBR, BIS
WETFE4EBAEMUNIER. B0 La S555H
K E 5% E mRNA 5" UTR 5, fE@E{R i
% B F elF-4A (8 elF-4F) f1 elF-4B & &
mRNA A EBE Y, XXEFRA
RNA f@RERERITE 71, BEEBEIR RNA B9 "R 455
H, #EEERTTLLS RNA 45 EHBE La
1 elF-2B-elF-2 BREXN AW BTN B F LA
RFEFARELRERE, HEFABEERRL F
La Xt EMCV B3R A/ER. % FX4 &
AT/EH#—L .

RELZAATEHERAVEHARBRTR
#F RNA, —seq R4 MSAMER, WX
HARBEE T AT EN. i, fRERE
AE#EYE A ER MR Antennapedia HH 1
iR RABRKH . AMEBYLHEL
BAEY PRI REE T, YA AIKEIEF
B RBFERE R XA, ZHLH AT
R —Fh AR A T RE A B1F 7 X IRES
FREgEARIERNP™, FETUHE
B FAZARFHE A ETFEWKH mRNA
MEAB MR FH mRNA.

AEEBIEHEE FLRBNAERE, B
IR E G REBENS SN, EHRETF
flla BASEARTHRER, UMERRREXK
SRR EFENHMAEARE T BEE
AHEREEAEEY T, ABEHMFRETRLY
TH. XX EEFT#H—FUR.
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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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