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Published sequences of cDNA for human tumor necrosis factor 8 (TNF-8) have a discrepancy within the coding region as well as exon 1. To resolve

these discrepancies we have re-isolated TNF-8 ¢cDNA from the human B cell lymphoblastoid cell line, RPM1 1788, und determined its DMA

sequence. Results indicate that amino acid 26 is threonine (Thr) insiead of asparagine (Asn). In contrast to published sequences, the sequence of

the exon 1 region corresponded to the genomic sequence of TNF-8. From our studies we conclude that the TNF-3 gene of the human B cell
lymphaoblusioid cell line, RPMI 1788, is homologous with respect to the TNF-5 gene.

¢DNA cloning: Tumor necrosis tuctor 8 RPMI 1788 cell; Polymerase chain reaction

1. INTRODUCTION

Human tumor necrosis factor § (TNF-8; or lympho-
toxin LT) is a lymphokine secreted from mitogen-acti-
vated peripheral blood leukocytes [1] and cell lines of
hematopoietic origin [2]. It is highly cytotoxic to a wide
range of tumor cells in vitro and in vivo [3,4] and has
been reported to be heterogenous with regard to size
and charge [5]. TNF-8 derived from the B lympho-
blastoid RPMI 1788 cell ling has been isolated and its
amino acid sequence determined [6].

The molecular cloning of ¢cDNA for TNF- from
peripheral blood mononuclear cells (PMBC) [4] and the
genomic sequence of this gene has already been re-
ported [7.8], whilst Kobayashi et al, [9] isolated cDNA
from the human T cell hybridoma cell line, AC5-8,
which had been stimulated with phorbol myristate ace-
tate (PMA) and concanavalin A (Con A). There is a
discrepancy between these two studies with respect to
the DNA sequences corresponding to amino acid (aa)
26; Kobayashi et al. [3] and Nedwin et al. [7] reported
ae 26 to be Asn, while others [4,8) claimed that it was
Thr. The confusion in the literature was not limited to
the coding region. A part of the sequence of the exon
1 region, which had been determined from the cDNA
[4,9], was not found in the genomic sequence [7,8] of the
same gene.

In order to settle these discrepancies and consecjuent
confusion, we have isolated the TNF-8 cDNA gene and
determined the coding region as well as the exon |
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sequence. In addition we have also isolated the TNF-8
gene fragment from genomic DNA by the polymerase
chain reaction (PCR) and found that aa 26 is Thr and
the exon 1 region of the cDNA does indeed have the
sequence corresponding to the genomic sequence.

2. MATERIALS AND METHODS

2.1, Muaterials

Restriction enzymes and DNA modifying enzymes were obtained
from Amersham, Takara Shuzo, Boghringer-Mannheim, New Eng-
land Biolabs and Toyobo. The ¢DNA synthesis kit was purchased
from Amersham. DNA sequencing reagents were obtained from the
US Biochemical Corp. Agtl! was purchased from Promega.

2.2, Cells

RPMI 1788 cells were purchased from ATCC (#CCL156) and were
maintained in RPMI 1640 (Gibco) medium supplernented with 10%
(v/v) heat-inactivated fetal calf serum (FCS), 100 U/ml of penicillin
and 100 zg/mil of strepiomyein. Cells were grown al 37°C in a humid-
ified atmosphere of 5% CO, in air.

2.3, RNA isolution and construction of a cDNA library

Total RNA (4.9 mg) was extracied from 1x10° cells of RPMI 1788
cells by the guanidine isothiocyanate-CsCl method (10], Poly(A)
RNA (115 ug) was purified from toial RNA (22 mg) by an
oligo(dT)cellulose column {11]. Double-stranded cDNA (10 ug) was
synthesized by the method of Gubler and Hoffman [12], The ends were
filled in with T4 polymerase and Klenow fragments and the cDNA
was treated with EcoR1 methylase (New England Biolabs.).
Phosphorylated EcoRI linkers were added [10], cDNA fragments
greater than approximately 600 bp were collecied by low melting point
agarose (LMA) (Bio-Rad) and were ligated into the EceRI siie of
Agtl1 phage vector [13]. In vitro packaging (Stratagene) produced a
library of 2.5x10° independent plaques,

24. Bwlation of TNE-B ¢DNA clones

The oligonucleotide probes were synthesized with the DNA synthe-
sizer (Applied Biosystems: ABI): 5-ACC AGG GAG CCC CTG
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GGC CCC AGG CAG CAG-¥ (8!1) corresponding Lo the amino acid
residues —7 to 3 of TNF-§ and 5-GGA GGA GGT GGC CTT GGG
AGA GTA GGC TTT CCC AGA-3" (52) corresponding 1o residues
82-93 of TNF-8, The recombinanit phage was plated on a 15 e plate
and screened by hybridizing with “*P-labeled probes in 6x SCC, 5x
Denhardt's solution, salmon teslis DNA (100 gg/mb), and 0.5% SDS
at 65°C for 16 h, Fillers were washed twice in 6x SSC at room
temperalure for 15 min then washed (wice in 6x SSC at 65°C for 15
min, Phage DNA was purified afler plague purification of positive
clones [10], und was subcloned into pTZ19U or pTZI8U [14]. Both
strands of the inserts were sequenced with modified T7 polymerase
(US Biochemicals) und analyzed with an ABI DNA sequencer, Am-
biguous regions of sequence were contirmed by subcloning (rugments
into pTZ 19U or pTZ18U lollowed by the dideoxy sequencing method
[15].

2.5, Cluning of the genomic DNA

Genomic DNA was isolated from RPM1 1788 cells us deseribed by
Maniatis et al. [10] except that 1% SDS was used instead of 0.3%. and
proteinase K was added to a final concentralion of 1 mg/ml and
RNAse T1 to 7.1 gg/ml. Genomic DNA (660 ng. approximately
2,2x10* molecules) was subjected 1o 35 cycles of amplification [16] in
a Tempceyeles Model 50 (Coy Laboratory Products Inc,) with primer
5.GAA TTCCAC CTG GGA GTA GAC GAA GTA-¥ (Pl), which
represents the bases 1927-1947 ol'the genomic DNA of TNF-8[7], und
§“CCA TCT CCT TGG GCT GCC CG-¥ (P2) which corresponds
10 the bases 852-871 of the genomic DNA of TNF-8[7] (see Fig. 1),
The reaction mixture contained 1.5 mM MgCl,, 50 mM KCl, 10 mM
Tris-HCl (pH 8.2), 0,018 (w/v) gelatin, 200 #M dNTPs, | M ol each
primer. 2.5 U Tug polyimerase (Tukara Shuzo), and | U of the Perfest
Match Enhancer (Stratagene) in a final volume of 100 1, The mixtures
were covered with 2 drops ol mineral oil {Sigma)., Thermal cycling
condilions were 1 min at 95°C, 2 min ut 60°C and 3 min al 72°C,
Amplification wus completed by : final incubation at 72°C for 10 min,
The PCR products were subjected 10 0.8% agurose gel elecirophoresis
for analysis und purifiecd by LMA und ligated with pTZI9U or
pTZIBU. After transformation of Excherichia coli strain NM322 [17)
with these plismids, white colonies from X-gal/IPTG plates were
sereened and the DNA sequences were delermined,

3. RESULTS AND DISCUSSION

We screened Sx<10* clones from the RPMI 1788
c¢cDNA library with two synthetic oligonucleotide
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probes (S| and S2) and isolated two positive clones
(L.T#2 and LT#11). As shown in Fig. 1, the sequence
consists of 615 bp (81-695) of an open reading frame,
which gives the amino acid sequence of the TNF-8 pro-
tein sequence reported by Aggarwal et al. [6], 139 bp
(60-80) of 5’ untranslated sequence, 627 bp (699~1325)
of 3 untranslated sequence, and the consensus polyad-
enylation additional signal [18] (1307-1312) just up-
stream of the poly(A) tail. The 26th amino acid turned
out to be threonine in contrast to the reports by
Kobayashi et al. [9]. This TNF-8 cDNA was inserted
into the mammalian expression vector, pcDL-SRx296.
COS-1 cells containing this vector excreted cytotoxic
factor and showed cytotoxic activity against L929 cells
(data not shown).

To confirm that our cDNA sequence obtained from
RPMI 1788 is in accordance with the genomic DNA,
PCR was performed with the genomic DNA as a tem-
plate using the primers, P1 and P2 (Fig. 1). The PCR
product was subcloned and sequenced and it was found
that the sequence obtained from the genome was iden-
tical to that of the cDNA.

The comparison of cDNA and genomic DNA of
TNF-8, which has been published, and our results are
shown in Table I. First, our TNF-8 cDNA correspond-
ing to the exon | region was identified with our genomic
DNA sequence from the same source. Dotted cDNA
sequences of Gray’s [4] and Kobayashi’s [9], as shown
in Table I, were not found in our and others’ genomic
sequences [7.8,19,20]. 1t is unlikely that these sequences
of the exon 1 region came from different splicing of
messenger RNA., Since our cDNA sequence matches
with that of the genomic sequence we conclude that our
TNF-8 mRNA must be transcribed from the genomic
sequence described here. Second, Abraham et al. [21]
and Messer et al. [20] have reported that there are two
types of TNF-8 gene detectable by Neol restriction frag-

J_ Genemic DNA

[7]
cDNA [41]
clone LT#2

| polyA clene LT#11

695

/N

AATAAA
1337 1312

Fig. 1. Comparison of our TNF-8 cDNA clones with published sequences. The first numbered position is nucleotide G of an initial base of a clone
of Gray's [4] which corresponds to 909 of the genomic DMNA [7]. The arrows indicate probes and primers. @ shows AAC (Asn) or ACC (Thr) at
amino acid residue 26; B and N indicate the differences among DNA sequences; B8 indicales an open reading frame of TNF-8,
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Table 1. Comparison of TNF- 3 cDNA and genomic DNAs,
Origins Sequences Reterences
.,m l’:lllllll 1 ‘EAEC 125
cDNA F2MC GAGGTTTATTGGECCTCGATCC 14
" (Thr, 826 an) 129
(331 %]
. AAC
AC5-8 CGGaC Frons (9
12 c 21
AA
HUT102 e - [21]
128
MUT102 ACC [21)
(Thr)
% ! 1225
RPMI 1788 CCCTCTGECTGGACCTCGGTEEET (ﬁg . Thes sudy
1 T 1008 (100} 153 m’g x7
-] o AAC f
genomic ~ A4 @ e Y|
] N2
A ACC
placenta i o) (8)
1508
ACC
HUT102 " o [21]
1600
HUT102 x‘g [21)
RE/12371 " Ace 2800
e A a'nr) [1q
2000
R&/12337 a (‘A‘.‘S [LL]
-0 03
human blood A ACC {209
48 CThe)
AAC 1608
human pleod G fron (204
RPMI 1788 = A ACC 197 .
& This sty

qmﬁmnﬂc)ol Fﬁ-n Emmaayumunwm-mn which is corrsaponding 10 908 of gename DINA [7).

b) 823 C Is delensd in [4),
) Indioaies first bass ©f genomes TNF- 3 gene from Nedwin & al [7] as nudeotide numbar®,
d) Donsd sequance Indicated the base which i3 Nt makhed in the genomic sequence [7] ,

ment length polymorphism (RFLP): the Asn (aa 26)
type of TNF-f has an Neol site (G at intron 1069), while
the Thr type is not digested with Neol because of an A
instead of a G at the same position. Our PCR-amplified
DNA could not be digested with Neol at all (data not
shown) and therefore the TNF-8 gene of the RPMI
1788 cell line must be homozygous. Thirdly, the se-
quence of the cDNA and that of the genomic DNA
originating from the same source (HUTI102 cell line)
were reported by Kato et al. {21], and, according to their
data, the TNF-# gene in HUT 102 appears to be heterol-
ogous; however, they did not determine the sequence of
the region covering position 1069 which decisively indi-
cates whether or not the gene is heterclogous or homo-
logous, depending on whether the site is an A or G. On
the other hand our results proved that the TNF-5 gene
in the RPMI 1788 cell line is the homologous Thr type
by ¢cDNA and genomic DNA sequence analysis.
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