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CD70 Expression on Spodoptera Frugiperda(Sf9) Cells

by Baculovirus to Induce CD27 Stimulation in Mouse B Cells
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Introduction

Members of the large and growing tumor-necrosis fa-
ctor (TNF) receptor (TNFR) superfamily of molecules
have a variety of important roles in the regulation of ac-
tivation and apoptosis of many cell types, but they are
particularly important for cells of the immune system!.

FE3171 siA= baculovirusS ARE-3F SfOM) 2]

B T ARIZHTNF) - CD27 - CD70 - §f9 - Baculovirus,

Several family members are expressed on B cells and T
cells.

CDA40 has important roles in B-cell proliferation and
differentiation, immunoglobulin isotype switching, cell-
surface molecule upregulation, cytokine production and
resistance to apoptosis®. B cells also express CD120b
(TNFR2), which seems to contribute to the differenti-
ation of B cells and the upregulation of expression of mo-
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lecules involved in antigen presentation. CD27 is expre-
ssed by a subpopulation of B cells, and it is thought to
be a marker of memory cells™™. Although signals deli-
vered by CD27 overlap with those delivered by CD40,
they seem to be most important in the late stages of the
humoral immune response. Although ligation of most
TNFR-family members has activating effects on B cells,
CD30 seems to be a negative regulator of antibody res-
ponses, and its expression is increased following signall-
ing through CD40”. B cells also express the pro-apopto-
tic TNFR-family members CD95 (Fas) and the receptors
for TNF-related apoptosis-inducing ligand (TRAIL) 9,
The most recently described members of the TNFR
family that are expressed by B cells are the three distinct
receptors for B-cell activating factor (BAFF)-the BAFFR
(BAFF receptor), BCMA (B-cell maturation antigen)
and TACI (transmembrane activator and calcium-modu-
lating cyclophilin ligand (CAML.) interactor) -which tra-
nsduce signals that regulate B-cell viability and differen-
tiation”.

TNFR-TNF interactions lead to the formation of tri-
mers of TNFR on cell surface®. In order to stimulate
TNFR molecules in vitro settings, two kinds of tools co-
mmonly used are stimulating antibodies or overexpressed
TNF proteins on mammalian cells. In the former case,
stimulating antibodies, might not deliver physiologic
stimulation to TNFR due to lack of formation of trimers.
In the latertool, it is suitable to the purpose of formation
of TNFR trimer but other unknown expressed proteins
on mammalian cells might exert unknown “noise” stimu-
lation through unknown many receptors on cells.

For achievement of selective TNFR-TNF stimulation
without “noise” background stimulation, insect cell line
based expression system was adopted. In this study, CD
70, which is the ligand of CD27 on B cells and T cells,
was expressed on Spodoptera frugiperda(Sf9) cells with
Baculovirus expression system to induce CD27-CD70

interaction.

Materials and Methods

1. Cells
Mouse B lymphocyte cell line A20 (American Type
Culture Collection, TIB-208, BALB/c mouse B cell ly-

mphoma line) were grown in RPMI1640 medium sup-
plemented with 10% heat inactivated fetal bovine serum
(FBS ; HyClone, Logan, UT), 10 #M [S-mercaptoeth-
anol, and penicillin/streptomycin.

Spodoptera frugiperda (Sf)9 were cultured in Sf-900
11 SFM medium (Invitogen, Rockville, MA}. Culture me-
dia was dispensed in disposable Erlenmeyer flask (500
ml, Corning, Corning, NY) and cultured with constant
shaking in orbital shaker(135—150 rpm). Cell density
was maintained at the minimum concentration of 3 X 10°
cell/ml and incubate cultures at 27+0.5C with loose
caps. Cryopreservation was at the density of 1< 107 t0 2
X 107cells/m! in cryopreservation medium (100% fresh
SFM containing 10% BSA and 7.5% DMSO).

2. Mouse CD70 expressing S/9 cells

879 cells expressing mCD70 was made by Bac-to-
Rac Baculovirus expression system (Invitrogen) . Mouse
CD70 mRNA was prepared with Trizol (Invitrogen) from
cultured A20 cells. After getting cDNA from mRNA,
PCR was done with mCD70F primer{(5’-AAA GGA TCC
ATG CCG GAG GAA GGT CG-3’) and mCD70R pri-
mer (5°-AAA AAG CTT TCA AGG GCATAT CCA CTG
AAC-3"). Mouse CD70 insert containing BamHI and
Hindll cut sites, was cloned into pFastBacl and insert
sequences was confirmed by sequencing analysis (Bio-
neer, Korea) . To generate recombinant bacmid, pFastBacl-
mCD70 plasmid was transformed into DH10Bac™, fo-
llowed by transformants selection on LB agar plate con-
taing kanamycin (50 xg/ml), gentamicin (7 #g/ml), te-
tracycline (10 #g/ml), 5-bromo-4-chloro-3-indolyl- 5-D-
galactopyranoside (X-gal, Bioneer, 100g/mD, and iso-
propyl- -D-thiogalactopyranoside (IPTG Bioneer, 40 z2g/
ml). PFastBacl-Gus plasmid was used as a positive
control. To verify the insert in the recombinant bacmid
in white colonies, PCR was performed with M13 forward
primer (5>-GTT TTC CCA GTC ACG AC-3’) and M13
reverse primer (5°-CAG GAA ACA GCT ATG AC 37).

For transfecting insect cells, Cellfectin reagent (Invi-
trogen) was used. After 72 hours after transfection, mouse
CD70 expression was confirmed by flow cytometer ana-
lysis with PE conjugated anti-mouse CD70 antibody
(BD PharMingen, San Diego, CA).
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3. Cell stimulation

A20 cells (5 10°) were stimulated by mixing CD70
expressed Sf' 9 cells or vector transfected Sf'9 cells (5 X
10°) for 24 hrs at 37°C. Cells were washed with 0.5%
FBS/PBS and stained with FITC-labeled anti-CD80,
anti-CD40, and PE-labeled anti-CD27, anti-CD70, anti-
CD86 and anti-CD14 Abs and isotype Abs. Cells were
analysed by flow cytometer (Becton Dickinson, Moun-
tain View, CA).

Results

1. Cloning of mouse CD70

Before RT-PCR, expression of CD70 on A20 cells
was confirmed by flow cytometry analysis (Fig. 1). In-
sert and vector plasmid were digested with BamHI and
HindIll (Fig. 2) and ligated. Ligation reaction was trans-
formed into DHS @ and miniprep was done. Extracted
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Fig. 1. Flow cytometric analysis of the expression of CD70 on mouse B cell line, A20. CD70 is highly expressed on
A20 cells (shaded histogram) . Isotype control antibody is shown as thick line.
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Fig. 2. Vectors and constructs for mouse CD70 cloning. A : pFastBacl was used for cloning vector, pFastBac-1-Gus
construct was for the positive control. Construct of mouse CD70-pFastBacl is also shown here. B : In-
sert(mouse CD70) and vector digest are shown. C : Analyzing recombinant Bacmid DNA by PCR. To con-
firm the inserts from mouse CD70-pFastBac constructs, M13(—40) forward 5-GTT TTIC CCA GTC ACG AC-3'
and M13 reverse 5-CAG GAA ACA GCT ATG AC-3were used for PCR analysis. Bacmid DNA were isolated
and used as templates. The sizes of the PCR products are : Bacmid alone (—300bp), Bacmid transposed
with pFastBac1 (—2,300bp+600bp (of mouse CD70), lane 1 and 2), and Bacmid transposed with pFastBac1-
Gus (—4,200bp, lane G1 and G2). D : Schematic view of reconbinant bacmid DNA shows the location of

MI13 primers and gene inserted site.
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plamids were sent to sequence analysis (Bioneer, Korea) .

2. Transform DH10Bac™ E. coli for transposi-
tion into the bacmid

Mouse CD70-FastBacl construct was transformed to
DH10Bac™ E.coli. pFastBac-1-Gus, which was a 6,661
bp containing the Arabidopsis thaliana gene for j-glu-
curonidase (Gus), was used as a positive control. Eight
of white colonies were selected each and confirmed to
contain the recombinant bacmid DNA by PCR (Fig. 2).

3. Transfection
Baculovirus transfected Sf'9 cells expressed the m
CD70 only after 96 hours (Fig. 3) .

4. Interaction with A20 cells

After A20 cells (5% 10 were stimulated by mixing
CD70 expressed Sf9 cells or vector transfected /9 cells
(5% 10°) for 24 hrs at 37C, cells were stained with an-
tibodies for CD14, CD27, CD40, CD70, CD80, and
CD86 (Fig. 4). CD27 stimulation by mouse CD70 ex-
pressed Sf9 cells, upregulated CD14 and CD86 expre-
ssion on A20 cells. Interestingly, levels of CD40 and

IgG expression was decreased after CD27 stimulation
on A20 cells.

Discussion

In this study, we generated the mouse CD70 expre-
ssed Sf 9 insect cell line, using Baculovirus vector. For
the achievement of selective TNFR-TNF stimulation
without “noise” background stimulation, insect cell line
based expression system was the ideal one. We can apply
this insect cell lines to induction of physiologic condi-
tion of receptor-ligand interaction between cells.

B lymphocyte can be activated by signals from imm-
unoglobulin (Ig) receptors, cytokines, and cell-to-cell
contact. Among them, CD40/CD154 and CD27/CD70
interactions are important for B lymphocyte activation.
Both CD40 and CD27 are the members of the tumor
necrosis factor receptor(TNFR) family. TNFR family
can be divided into two groups according to adapter mole-
cules binding to cytoplasmic tail of the receptor”. TNFR-
associated factor (TRAF) -linked group includes CD27,
CD30, 0X-40(CD134), 4-1BB(CD137), CD40 and
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Fig. 3. CD70 expression profile after 96 hours of baculovirus infection. Most of transfected cells express mouse CD

70 on their surface.
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Fig. 4. Expression of CD40, CD80, CD86, CD14, IgG, CD27 and CD70 on A20 cells. Cells were stimulated with CD70
expressed Sf9 cells or vector transfected S$f9 cells(5x 108) for 24 hrs at 37°C, and stained with antibodies
(shaded histograms) . Numbers in the histograms represent mean fluorescent intensity of the binding anti-
bodies. Isotype control antibodies are shown as lines.
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RANK. Death domain (DD)-linked group includes CD95,
TNFR1, TRAIL, and DR-3.

In mammals, six different TRAFs have been identi-
fied'?. All TRAFs, except TRAF 1, have N-terminal zinc
RING finger, zinc finger region, coiled-coil, and C-ter-
minal TRAF domain'”. TRAFs can be aggregated or
can be bound to receptors through TRAF domain. N-
terminal zinc RING finger and zinc finger region of
TRAFs are important for signaling event through NF- «
B and AP-1 transcription factors. NF- «B activation is
induced by I «B kinase (IKK) activation, which leads to
phosphorylation and degradation of 1«B followed by
translocation of NF- ¢B into nucleus. AP-1 activation is
induced by mitogen-activated protein (MAP) kinases,
including JNK/SAPK, ERK, and p38.

CD27(TNFRSF7) is a 50- to 55kDa type I glycopro-
tein and is expressed mostly on T lymphocytes, NK cells,
adult peripheral blood B iymphocytes (5—14%) 7, ton-
silar B lymphocytes, and Ebstein-Barr virus transformed
cell lines. CD27 is also known as a memory B lympho-
cyte marker'>. CD27 expression is negative on cord blood
lymphocytes but CD27+ cells replenish the human sp-
lenic marginal zone after 2 years after birth'”. These
CD27+ cells express higher level of LFA-1{CDIla),
ICAM-1(CD54), LFA-3(CD58) and CD44' than CD
27- cells do. In CD27+ B lymphocytes, CD27/CD70 in-
teraction augments IgM and IgG secretion'®. Like CD
40 molecules, CD27 activates NF- xB and SAPK/INK via
TRAF2, TRAF5 and NF- «B-inducing kinase (NTK)'”.
CD27/CD70 interaction in B lymphocytes can induce
plasma cell differentiation'®. CD27 is reported to bind
TRAF?2 and TRAFS in 293 cells by over-expresion study'”.

CD40 (TNFRSF5) is expressed on the mature B lym-
phocytes, dendritic cells, monocytes, endothelial cells,
epithelial cells, but not on the plasma cells. CD40 plays
a major role in B lymphocytes in T lymphocytes depen-
dent class switching, germinal center formation, and me-
mory B lymphocyte proliferation'®. Though CD40 does
not have possible kinase domain, but it has PXQXT motif,
which can bind TRAFs through this motif, on cytopla-
smic tail. CD40 molecule can bind TRAFI, TRAF2,
TRAF3, TRAFS and TRAF6?. CD40 stimulation
leads to increase IgM secretion via TRAF2 and TRAF6,
but not by TRAF3. CD40 mediated JNK activation is

related mostly to TRAF2, and NF- £B activation is me-
diated by either TRAF2 or TRAF6?). TRAF6 is required
for surface molecule up-regulation, IL-6 secretion, iso-
type switching, and plasma cell differentiation™.
Though both CD40 and CD27 share the (P/S/T/A)X
(Q/E)E motif for TRAF bindings, CD27- and CD40-
derived signals would be different effect in B lympho-
cytes. TRAF degradation induced by CD40 stimulation
might be affected by CD27 stimulation in B lymphocy-
tes. Because CD70(CD27 ligand) is expressed later on
activated T cells than CD154(CD40 ligand), it is also
possible that CD27 signaling follows that of CD40 to
sustain activation state of the B lymphocytes as showing
similar effect on B lymphocytes. Because in this study,
CD27 stimulation down-regulated the CD40 expression
on IgG+ A20 cells, it needs to investigate possible inter-
action or feedback mechanism between these two mole-

cules.
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