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€DNA libraries of human fetal liver were constructéd in pBR322 and Agti0 vectors, The librariex.were sereened for liverspecitic clones by ditferens

tal hybridization, This pracedure revealed 23 and A2 liverspetific ¢lones in plasmid und phage libraries, rexpectively. The majarity of these elonex

were represented with serum albuming fetad vpglobin und Apglobin eDNA inseru. Three types of Yenon-coding region were-found in § sequenced

albumin ¢DNAs, In one type mRNA the distanes between the AATAAA signal ind polyadenylation site was 15 nueleotides, in 2 ather types thix

distunee wix 10 and 6 nucleotides, The polyadenylation it in the Sy globin ¢DNA was lactted 2 nucleotides further from AATAAA signal, while
in theAy-globin ¢DNA it was 2 nueleatides closer tothe signal as compared with the resultx published previously,

Palyadenylation site; Differentia) hybridization; Albuming y-Globin: Liver-specific cDNAg: Human fetal liver

1. INTRODUCTION

One of mRNA maturation.steps is the ¢leavage and
polyadenylation of RNA polymerase Il transcripts.
This step playsan important role in the regulation of
gene expression. In particular, alternative usage of

multiple polyadenylation sites for the same transcrip-

tion unit-can lead to the generation of mRNAs of dif-
ferent length coding for various proteins. For instance
the IgM gene produces secreted or membrane — bound
antibodies [1j. As-a rule alternative polyadenylation oc-
curs. by using different AATAAA sigrals. Mouse o-
amylasc [2] and dihydrofolate reductase [3] genes,
human liver alcohol dehydrogenase [4] and aromatase
P-450 [5] genes can serve as the examples,

Alternative polyadenylation of mRNAs under the in-

fluence of a single AATAAA signal is less investigated. -

The data on such alternative polyadenylation for
human “albumin, “y-globin-and “y-globin mRNAs,
discovered while sequencing of the cDNA inserts from
liver-specific clones, are presented.

2. MATERIALS AND METHODS

2.1. RNA preparation and construction of ¢cDNA libraries

Total RNA was prepared from human 23-week-old embryos by the
guanidine thiocyanate method [6). Poly(A) .RNA fraction was
isolated by passage through oligo(dT)-cellulose  (Pharmacia, type
T7F),

The cDNA library in pBR322 vector was constructed by the dG:dC-
tailing method [7] and the cDNA hbmry in Agtl0 vector was con-
structed as described by Glover [8].
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2.2, Bereening u,f the cDNA libraries for liver-specific rlmwx ]
Llwr =specific clones were isolated by means of differential
hybridization, Human feral liver and human kidney cDNAs were used
as hybridization probes. Two nitrocellulose filter sets to be hybridized
were prewashed in 50% Tormamide, 4 %x88C, 100 agsmt denarured
bovine DNA, 100 ag/mi synthetic poly(rA), and 4 x Denharde's solu-
tionat 42°C. Hybridizations with [**PJeDNA were carried out in the

7 same buffer in sealed plastic bags at 42°C Tor 24 b, After hybridiza-

tion the filters were washed 4 times in 2 X $8C, 0. 1% SDS a1 65*C and
twice in 0.1 x 88C, 0,1% SDS at 65*C,

2,3, DNA sequence analvsis

Identification of liver-specific clones was performed by dot

hybridization analysis (9) and by the Maxam- (ulber( sequencing pro-
u.durc (10).

3. RESULTS AND DISCUSSION

Twenty-five and thirty-two li'ver-spccific clones were

‘chosen from about 1000 pBR322 recombinants and

from about one thousand Agt10 recombinants, respec-
tively. The majority of these clones were represented
with serum albumin, fetal © -globin and "7-globin
c¢DNA inserts.

The human albumm gene contams two functxonal
polyadenylation signals. This fact was confirmed by the.
isolation of cDNA clones with different lengths of
3’ -non-coding regions [11,12]. These signals are used
differentially. The signal proximal to the protein ter-

“-mination codon is the dominant one [13]. We found 3

different polyadenylation sites in the sequenced ¢cDNAs
for albumin being the result of alternative utilization of
proximal. AATAAA signal. In clones pHALl and
pHAI12 the distance between the AATAAA signal and

~ the polyadenylation site is 15 nucleotides (as described

by Dugaiczyk et al: [11}]). In clones pHA8 and pHA25
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pHAL, thl Z2ien TTTTCB‘TTEBTETAAAGCCQAC&C(:CTGTCTMNRAAACATRAATTTCTTTARTGATTTTGC\'J
-pHAB, pHﬁdS e TTTTCGTTGGTGTA“ABC@&ACQCCCTGTCT‘MQAARCATARATTTCTTTR&TCQTTTTBGC

pHALY cwu T'TTTCGTTIGTGTAANBCCAACACCCTBTGTAARARACA‘! MATTTCTTTAH‘TCF\TTTTGCC \

_PHAL, pHALZ TCTTTTCTCTBTGCTTCAATTWAATGGRQ%QATCT6 (dn
pHAB ’ pHAZS TCTTTTCTCTB‘TBCTTCAATT&&I&AAAQATGGARAG VAN
pHAL 9 N TCTTTTCTCTBTGCTTCAATTWAATGG* (AN

F tg ¥, Nugleatlde wquww camparison ef albumin cDNA ¥} werminal meimu fram pElAL, pHAI VpHAE, pEIA2S, pHAI‘Jnlunew Palymh:mla
Honslgnal Is underlhml. arvows indivate p@ly(m wddition wlm

it corresponds to 10 nucleotides and in clone pHAI9, 6
nucleotides (Fig. 1). The analysis of human genomic
clones and DNA in previous reports (13,14] indicates

that - albumin is encoded by a single-copy gerie.

Therefore, our results most probably show that 3
revealed types of mRNA were generated as'a result of
the alternative processing of one primary transcript of
the albumin gene.

Four clones with “y-globin and one clone with

globin ¢DNAs were ™ sequenced. Comparison ot' .

nucleotide sequences of these ¢DNAs with those
published previously {15-18] showed that the poly-

adenylation site_of the “y.globin ¢cDNAs (describect

hérein) was located 2 nucleotides further fram the
AATAAA signal (Fig. 2A), whilst in the “y-globin
¢DNA itwas 2 nucleotides closer to the signal (Fig. 2B).
Two variants (I and U1, Fig. 2A) of the “y-globin ¢cDNA

‘ -sequenced in-our laboratory are probably . the allelic

c¢DNAs. Nucleotide sequence I is identical to the
genomie nucleotide sequence described by Slighton et
al. [19]. The difference between nucleotide sequences |
and 11 is the deletion of adenosine residue located 6

. nucleotides upstream of the AATAAA -signal. The

variant of the “y-globin gene with such a deletion was

TER ,
I ...TGA GCTCACTGCCCATGATGCAGAGCTTTCAAGGATAGGCTTTATTC
11
111 G -
IV 6 -
o v G G
A
1 TGCﬂAGCAATACAAATAATRAQTCTATTCTGCTAAGAGATCACO(Q)n
11 $ (AN
111 VAN
v T 3%
v (AN
. TER ‘
I ...TGA GCCTCTTBCCCATGATTCAGQGCTTTBAAGGATQBGCTTTATTC
11 ...TBA GCCTCTTGCCCATGATTCABAGCTTTCAAGBATABBCTTTATTC
)

I‘ TGLAAGCAATACAAATAATARATCTATTCTECTEBAGAGATC Y AN
I1 TGCARBLAATACAAATAATARARTCTAT TCTECTEQEHBQTCAC L)

(A)n

l‘ng 2. Nucleonde sequence comparison of human Sy- globm cDNA (A)and?y- globm cDNA (B) 3 untrans!ated regions. Polyadeny]auon signal

is underlined; arrows indicate poly(A)-addition sites. (A) Nucleotide sequences of “4-globin cDNAs determingd in this work (1 and 11);'by Forget

“[15] (11); Cavallesco et al [16] (1V); and Lang et al. [17] (V). (B) Nucleotide sequences of *4-globin cDNAs determined in lhls work (1), and by
Poon et al. [18] (11).
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identified by Shiokawaet al, (20} when analysing the se-
quence heterogeneity of the y-globin genes in Japanese
Individuals.

The existence of multiple cleavage/polyadenylation

sites under the influence of a single signal have been
reported for hepatitis B virus surface antigen [21] and
for several eukaryotic genes: bovine prolactin {22);
mouse ribosomal protein L3I0 [23]; chicken pro-

aal)eollagen [24]; barley toxin g-hordothionin [25], rat

salivary gland a-2 globulin [26). Our results show the
existence of multiple polyadenylation sites t’ar several
genes from the liver of one individual,

. The termination of transcription in higher eukaryotes
occurs bevond the norraal 3'-end of a poly(A) mRNA
and formation of biologically active mRNA molecules
involves endonucleolytic cleavage and polvadenylation
of the RNA precursors. A determination of the specific
sequences and factors required for accurate 3’ -end pro-
cessing is the subject of investigations in many
laboratories. The AATAAA hexanucleotide is one of
the major eclements necessary for cleavage and
polyadenylation of pre-mRNAs [27]. A region exten-
ding downstream of the poly(A)-addition site is cssen-
tial for formation of the 3'-end of the mRNA (28]
Many genes containa YGTGTTYY consensus sequence
in this region [29]). The observed alternative usage of the
same polyadenylation signal probably reflects a com-
plicated secondary structure of the region extending
downstream of the poly(A)-addition site or the presence
of -additional regulatory elements in this region.
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