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Intron-exon structure of the human transforming growth factor-3 precursor gene
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Two genomic DNA libraries, one derived from a normal fetal liver (1) and
one from the Calu-1 tumor cell line (2), were screened by hybridization to
human transforming growth factor-beta (TGF-g) cDNA (3) restriction
fragments. Restriction fragment mapping of the hybridizing genomic DNA
fragments and DNA sequence analysis (4,5) revealed that the coding sequence
of the TGF-g precursor gene is divided in seven aistinct exons with six
introns as shown below. No differences in the sequence or in the gene
organization were observed between the gene fragments from both libraries.
The exon sequences were in general agreement with the reported human TGF-g
precursor cDNA seyuence (3). However, the gene encodes a Leu residue at
amino acid position 10 of the precursor in contrast to the reported Pro
based on cDNA analysis, and an Arg at position 25 instead of the Pro in the
cDNA. Also, the derivea precursor sequence is 390 amino acias long in
contrast to the reported length of 391 amino acids. This is due to the
absence in the gene of the Arg at the previously assigned position 159. The
differences between the sequences of the gene and the cDNA are likely due to
errors in the enzymatic synthesis of the double strandea cDNA and to one
mistake in the reaaing of a cDNA sequencing gel. The genomic sequence
should therefore be regarded as the correct one. We have now also
established the sequence wnich preceaes by 1140 bp the 5' most residue
(asterisk) of the TGF-g precursor cDNA. The putative polyadenylation
sequence is indicatea with an arrow and is closely followed by a sequence
which resembles an Alu-repetitive element. The flanking intron sequences
are shown in lowercase letter type. The introns are very large and were
therefore not further characterizea.

ACKNOWLEDGEMENTS

We thank Dr. D. Capon for proviaing the genomic library derived from the
Calu-1 cell 1line.
*To whom correspondence should be addressed

REFERENCES

1. Lawn, R.M., Fritsch, E.F., Parker, R.C., Blake, G. ana Maniatis, T.
(1978) Cell 15, 1157-1174.

2. McGrath, J.P., Capon, D. J., Smith, D.H., Chen, E. Y., Seeburg, P.H.,
Goeddel, D.V. and Levinson, A.D. (1983) Nature 304, 501-506.

3. Derynck, R., Jarrett, J.A., Chen, E.Y., Eaton, D.H., Bell, J.R.,
Assoian, R.K., Roberts, A.B., Sporn, M. and Goeddel, D.V. (1985)
Nature 316, 701-705.

4. Sanger, F., Nicklen, S. ana Coulson, A.R. (1971) Proc. Natl. Acad. Sci.
USA 74, 5463-5467.

5. Messing, J., Crea, R. and Seeburg, P.H., (1981) Nucl. Acids Res. 9,
309-321.

3188 © IRL Press Limited, Oxford, England.



Nucleic Acids Research

vI91 JE

199v002199191 w1 1vitven
u 1
[}
L o ™
LVILIVILWVLWLLYOVL 1919V29991 1IVIVSLLVLL
99OVONITINVILYI9ILLLIL > 19 19
1999913991092991.V ) 390781920 NVIIWLLLVISLID
1991 Yoo 199 VoL 29v 291 vy 091 301

..um ) 347 $A) Jas

VY ¥) ¥ W9 919 9LV VLD 919 290 IOV II9 NI NV 2622
9 USY SIH JUL NL9 LA 334 3T 1®A Bay JuL LPA MUY Y
ort

99 OVL V1 V9 399 99 12 V9 33D YD 92 WO ¥9 L9V 9¥O 999 309 919 999 WD 93 IV I WV w1 (122
®ly K| M) dsy ely 19 01d N9 01d N|Y 04d NI PLY 43S ALY A9 PIv (PA By dSy bay Jyl Jag usy aK)
o0t 06
91 329 312 919 29 9¥9 392 919 92) I99 33 92) 919 9¥9 999 9¥) 9V 92J I IV 39 IL) 990 91D WY 2912
71 *iy 191 L0 FY 19 01 91 04g K19 044 014 (®A N19 K19 (9 485 Oug 04 I35 BLY MY bay n3Y A7
[ 09

201 942 24 9 299 9 21y 209 909 ¥ 20 oMy 2 vV 919 912 K9 91V V9 IV LIV WY DL IV 0L 902
Jas ma7 31 u(3 K19 Bay L1 *lv n19 311 bay $K7 By 5K1 (eA naY n19 daW dsy ALT 4uL $K1 $A) ayy Jas
05

72/949 0¥ 9w 2wy 201 913 9% 9 319 ¥ 209 ¥ 799 299 9U9 WL L 319 U 39 919 923 9¥9 91 or
A 311 1o us, Ol *A 3(1 044 131 04d NLY MY
Y12 90 309 203 920 99 99 120 SV 911 919 910 YL 991 919 919 939 V1) 91) 919 919 919 919 997 9L) 2661
™ K19 *1v 1y 014 Bay £19 01d Juy 021 [?A N3] 03] du) N3] N3T 0ag M N3 1A - n7 031 bay na)
209 3 920 919 9L 1 992 999 929 0L 399 29 900 WY 1D WD v w1 3U) 309 L AU 60363326206 0z
ey u vh 3K, o3g ely ® 1 Usy S{H u[9 Usy 1K) n3) ely na) [eA
999 234 999 922 1Y 2991 1061
19 495 014 049 G
guﬂu:!uaiuﬁu:uﬂwo::s:8:28uaau“ombo>»§§_6a-§ﬂ<8u 929: m 1 99191 Y™ 1081
1) 3] n
1 L YW93: a1
20 20 v 8L 3 341 09 Ly 241 913 93 990 919
BN TMERBNN
L 991¥31 LUV 1091
B v JEe———
63336036332626369v JLL 91 1v1 IWW IV ¥ 912 39 ¥9) 293 WD 990 301 IV W 91D Lv) WD 209 9OV 99911 ) 1 19991 Tovt
EEHF; Bav sin Bay 435 J35 u(9 031 SIK UL RL Buy
oz
110veveLL T0€1
99 912 990 2V 299 9UY 13 119 912 ILL 139 990 WY LY 99 4¥D LLY IV 239 919 WD 499 w9 290 99
N9 A37 014 1yl Py 3aW 9] N3] NaY ug 01g Bay Usy I K19 SiK L1 L wLy A dsy K19 Bay By A19
092 052 102t
W 1w U
g ay g AL o1
oz *
MWL 1 1001
WV LY V9 919 WD 91 VOV WV L9 99V IV
9 USY [ dsy (®A u(9 N3] Juy usy dsy buy Jag
oc2 v Y9v9901 22991412222 209v9979999) 106
¥9 191 921 291 J¥D 399 9V L1) 299 LLL 99 O LIV W)
dsy $K3 43S 343 SyH Rly 23S 191 Bay ugd K19 n19 ALl L9 AL 91119127 13979919911 139909¥IL¥99L. 1219019 108
0z
6366636 ¥99 199 J9v 911 991 9V 99) 1209wW1 199L199191¥9L999VIIILLISLLINID TOL
9 f19 ”u 495 137 day uy9 Bay
1311991000V WL 191¥212299¥9920 10D WIVOLVIIILIILIIIINL. 199 109
919 119 ¥99 30V 19 4y9 LLL L34 V1L 931 9¥O ¥30 924 9 39 900 ¥D9 913 912 990 MY 3N 22 L ¥e)
1®A 124 £19 2uy _; Sy 9yq 43§ 02 duy N9 01g 13§ dsy 435 01d 1Y N3T N3] Bay usy 4ag AaY ) buy WL 108
061 081
991 0L IVY WV 29V VL VWV 191v190911 19219191 LWV 100
dag 335 usy Usy 39S 4A) sK7
o€
9Y2 VL 919 9¥9 919 I¥D YD VI 919 VWV VLL IV IL) 99¥ 91
u[g JAL N3Y N1 (BA SHH ULY ALY LA SAT 37 547 a7 Bav naT
oct 091 20v90L. IUVINV99 102
919 199 919 ¥9 ¥J9 993 921 1) 911 919 33D WI 13D V19 939 WO ¥9) IL) VO VOL VOV W JLL UL 9V
737 By 137 N19 ely By 135 N2] N3] (BA Odg NID O1d (VA BLY L9 Bay N3] NL9 43S Ju) USY ud ud 1MW 1391991 1179992v3991 IVIINIMI 101
ost ort
LVL VAV J9% DD VOV L9V 9VD SWV JLL WV IV9 1vi LV V¥6933633333031392332203963306¢ <« v v e e e 2263 2 1 299v291 119" 2ILLLVIIL 2910 1

L
JAL 3T 43S SIH UL 43S L9 SA1 Bug $AY dsy uKy LT ny
(134 (243

3189



