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Fig. 1 Secondary structure of YALO51W sequence

YALOSIW is the serial number of a dow nstream sequence of yeast genes in Heldend s web site, similarly hereinafter.

UAUAUA

(62~ 67) is predicted as the efficiency element (EE) from the sequence, it just forms a hairpin loop. AAGAA (87~ 91) is

predicted as the position element ( PE) .

it is located in a branched loop region.
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Fig. 2 Secondary structure of YBR098W sequence
UAUAUA (45~ 50) is predicted as the efficiency element (EE) from the
sequence, it just forms a hairpin loop. AAUAAA (110~ 115) is predicted

as the position element ( PE), it is located in a branched loop region. The

space distance between EE and PE is short in the secondary structure,

alt hnugh the two elements are sepurulml |1y 60 bases in sequence,
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Fig. 3 Secondary structure of YALO18C sequence
UAUAUG (78~ 83) seems to have more possibility to become an
efficiency element (EE) than UAUAUA (62~ 67). AAUAAA (181
~ 186) is predicted as the position element { PE) from the sequence,
but AGAAAA (97~ 102) may be more possible to become PE

according to the secondary structure.



+ 526

e f ik, IO/t (EE) M@t
(PE) [1H g e 25 i) b — A AR AR 33, ol &l 1 fn
K 2 ¥ EE A1 PE #RGEIT, 48502 2 F iy
&, HAR EE F PE 1675 FAHEE 60 AL, HrsE
b, —Rik RNA 7@ 5 K2 P a R, H
52 poly (A) MISEERAEFIA fiAE 25 1) BE 3 15 208
suft (EE) M@Efiscff (PE) g, HA
WIAE S EPIE BAAHE, B ARSI BRG] iR,
A o G AP A 2 ) 25 PRI PR i AT T %
3L [RME T, DAL R R 1 I 0] PN 58 B 22 2R IR
T H 1L 2.

FEGRW], ENREE IO, UAUAUA JEhesi
f&%, LK UUUAUA, UAUGUU 1 UAUUUA
It LR IS S, —RRSK, UAUAUA [9555
A5 P AT e B R TR, BT R SN B A
FP3l B, fE— SRR R A, i SRR
UAUAUA Feo B, A A s A 4248 5 (1)
FE, BEATRES 24 “fE 5007, FE3a A hk
NSk B IR T e SR R B, — i 2
UAUAUA, R UAUAUA R0, HAbm 5
FI W B AT RE A BRI UAUAUA i £
KR N_ggi Ba, BATACA YT T2
X (BRIEFCHTX) B, AR, R X L
o, NS RAEM. BlnE 3 %, 66~ 71 1)
UAUAUA i T2, W e hdott, M
BORN R, AL TR KX UAUAUG (78
~ 83) VENRCHEITTAFBVFE G 2L, Q% i
PRI R, 2. 1795 « oo A T 38 X Bl 4%
P DX T L 1910 0 3 o 21 OK 20 92% . % e A oA
WA RFER RS, Wk 3, qIRAIEE S g Mgy
EH RGN, <« e o AT 38 X Bl 42 5k X 11
FE AR W] 4 i 5] 93% .

ity LR, £ mRNAZ A poly (A) JERKIH
bR, e R M TG A B VR AN A AR AT fig

EMFESE MR ER

Prog. Biochem. Biophys. 2001; 28 (4)

A TC A BT A6 mRNA Rl 45K i
GORPRFIER SE RN, DR AE T A5 S50 B, 4565
mRNA [{) AT 1, ] g de s B
HEMTE.

2 % X M

I Beelman C, Parker P. Degradation of mRNA in eukaryotes. Cell,
1995, 81 (2): 179~ 183

2 Brambilla A, Mainieri D, AgostoniCarbone M L. A simple signal
element mediates transcription termination and mRNA 3 “end
formation in the DEG 1 gene of Saccharomyces cerevisiae. Mol Gen
Genet, 1997, 254 (6): 681~ 688

3 Butler J S, Plat T. RNA processing generates the mature 3”end of
yeast CYCIl messenger RNA in wvitro. Science, 1988, 242
(4883): 1270~ 1274

4 Irniger S, Braus G H. Saturation mutagenesis of a polyadenylation
signal reveals a hexanucleotide element essential for mRNA 3‘end
formation in Saccharomyces cerevisiae. Proc Natl Acad Sei USA,
1994, 91 (1): 257~ 261

5 Guo Z, Russo P, Yun D'F, et al. Redundent 3° endforming
signals for the yeast CYCl mRNA. Proe Natl Acad Sci USA,
1995, 92 (10): 4211~ 4214

6  Helden J, Olmo M, PéresOrtin J. Statistical analysis of yeast
genomic downstream sequences reveals putative polyadenylation
signals. Nuel Acids Res, 2000, 28 (4): 1000~ 1010

7K W NMCA. NS T S HES WS 0 AL R R
i, 1996, 12 (3): 477~ 481
Zhang ], Liu C Q. Acta Biophysica Sinica, 1996, 12 (3): 477~
481

8 kW, kA PCECEM mRNA CZRERE NS
oo S B e, 1999, 26 (4): 362~ 366
Zhang J, Liu C Q. Prog Biochem Biophy, 1999, 26 (4): 362~
366

9 Mathews D) H, Andre T C, Kim J. et al. In updated recursive
algorithm for RNA secondary structure prediction with improved
free energy parameters? In: Molecular modeling of nucleic Acids.
ACS Symposium  Series 682, American Chemical Society,
Washington D C, 1998. 246~ 257

10 Yehudar Resheff S, Schuster 6. Characterization of the E. coli
poly (A) polymerase: nucleotide specificity, RNA-binding
affinities and RNA structure dependence. Nucl Acids Res, 2000,

28 (5): 1139~ 1144



2001; 28 (4) S5 MYEER Prog. Biochem. Biophys.

Secondary Structure of Yeast Genomic Downstream Region and
Polyadenylation Signals

. #
ZHANG Jing
( The Center of Applied Statisties, Yunnan University, Kunming 650091, China)
SHI XiuwrFan
( Laboratory of Cellular and Molecular Evolution, Kunming Institute of Zoology,
The Chinese Academy of Sciences, Kunming 650223, China)
LIU CtrQuan
( Laboratory of Cellular and Molecular Evolution, Kunming Institute of Zoology,
The Chinese Academy of Sciences, Kunming 650223, China;
Modern Biological Center, Yunnan University, Kunming 650091, China)

Abstract

downstream region: efficiency element ( EE). position element ( PE) and the actual site for cleavace and
polyadenylation. Several base sequences of EE and PE have been proposed by many experiments. The secondary
structures of 180 yeast genomic downstream regions ( 200 bases dow nstream the stop codon) have been analysed
in detail. It is showed that about 86% of EE sites and 89% of PE sites are related to the regions of nom paired
loop (‘hairpin loop, bulge loop, interior loop or multibranched loop) or to connecting single strand. This result

suggests that the identifications and actions of EE and PE by trans-factors, to certain extent, are dependent on

527 -

Polyadenylation of 3-forming in eukaryote concerns three elements located in precursor mRNA

the structural features of EE and PE in the secondary structure. According to the secondary structure of mRNA,

the prediction accuracy of EE and PE sites may be improved.
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