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ABSTRACT

Background: It is well known that IgA isotype switching is induced by TGF-£1.
LPS-activated mouse normal B cells well differentiate into IgA secreting plasma cells
under the influence of TGF-{31. Nevertheless, there are lots of difficulties in studying
normal B cells in detail because it is not simple to obtain highly purified B cells, showing
low reproducibility and transfection efficacy, moreover impossible to keep continuous
culture. To overcome these obstacles, it is desperately needed to develop B cell line
which acts like normal B cells. In the present study, we investigated whether CH12F3-2A
lymphoma cells are appropriate for studying IgA isotype switching event. Methods:
CH12F3-2A B cell line was treated with LPS and TGF-B1, then levels of germ-line
(GL) transcripts were measured by RT-PCR, and GLa promoter activity was measured
by luciferase assay. In addition, membrane IgA (mlIgA) expression and IgA secretion
were determined by FACS and ELISA, respectively. Results: TGF-31, regardless of
the presence of LPS, increased level of GLa transcripts but not GL¥2b transcripts.
However, IgA secretion was increased dramatically by co-stimulation of LPS and TGF-
Bl. Both mlIgA and IgA secretion in the presence of TGF-Bl were further increased
by ovet-expression of Smad3/4. Finally, GLa promoter activity was increased by TGF-
Bl. Conclusion: CH12F3-2A cell line acts quite similarly to the normal B cells which
have been previously reported regarding IgA expression. Thus, CH12F3-2A lymphoma
cell line appears to be adequate for the investigation of the mechanism(s) of IgA isotype
switching at the cellular and molecular levels. (Immune Network 2004;4(4):216-223)
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A9 AXEn|¥. CHI2F3-2A+ murine B lymphoma
cell line®.Z Dr. T. Honjo (Osaka University, Japan)=%-E]
AT RERT}H5). A EB] SN O Z 10% fetal bovine serum
(FBS), penicillin (100 unit/ml) 2 streptomycin (100pg/ml)
&3 &9(Sigma Chemical Co., St. Louis, Mo. USA), 2
mM L-glutamin (Sigma), 5 mM HEPES (Sigma), 50pM<]
2-mercaptoethanol (Sigma)< -3+ RPMI 1640 (Sigma)
S 0.22um 2719 filterZ 73t A& oM, 5%
€02, 37°CY 95% w57t FAEE wg7IoA H) sl
Atk AFE A ZF TGF-B1 R&D system (Minneapolis,
MN, USA)I A 748+e] 1 mgml BSA7F £3% 4 mM
HCI buffero] 3] A35ke] Al&-3Ac)
Expression plasmid®] B]. pcDNA3%| subclone®
Smad3 (6), Smad4 (7)+ Dr. Masahito Kawabata, (The
Tokyo, Japan)ZH-E 7]ZFHgkon,
luciferase assayE $]3¥F GLa promoter= Stavnezer 1<~

Cancer Institute,

(University of Massachusetts Medical School, Worcester,
MA. USA)Z3FH 7|3 oottt

B lymphoma cell line®] transfection. thH 41 % (3x10")
£ FBSSF FAA7F S017HA] 252 RPMI-1640 Hi A 800

£ %1 plasmid DNAE 7247} 15ng (B-5-° @t Ca
= 30pg, pCMV5(3-gal 5],1g)E 718k 3 Gene-pulser
cuvette (Gap: 0.4 cm)Z %371 ¥ Gene puler II (Bio-Rad
Laboratories) S AF-&-3}] 950 F, 320 V& transfetion3}
Atk AEZE 2 1587 A7 & 10% FBSE X
et= RPMI-1640 iAol 2343 $o] TGF-BlS 1
ng/mlE 3t vjAo H7Me -, 5% CO,, 37°CY] 95%
FE7F FAE S W ET1o A 16417 A 48431 vl e}
ATk
Isotype specific ELISA. Hlj o3+ A 3Z e A
isotype specific ELISA (8)& 33t 4% A9
S A ZF39 Y. Sodium bicarbonate buffer (pH 9.2)01]
anti-mouse isotype specific antibodyS 3] (IgA 1.2pg/
ul, IgG2b Spg/l, IgGl 12pg/nl, IgG3 1.2ug/Ml, IgM
1.2pg/ul, I1gG2a 1.2pg/u)3led 96-U bottomed polyvinyl
plate (Falcon, Becton Dickinson & Co., Oxnard, CA)9]
coating® & 4°Coll A ovemightA]Zt}. 0.0IM PBS +
0.05% Tween 20 (PBST)Z A ¥ 4| A3+ & 1% gelatin
10012 37°CellA 1A]7F &Sk blockingAl Z Tl THA|
PBSTZ Al H A&t & AE 8 245 H standard
proteine 0.5% gelatinO]] 4@6}@] welld 500% 21
37°C°ﬂ/‘1 1A1ZF &3t REEAIZTh TA] PBSTE A ¥ Al
25k 3 0.5% gelatin®l] horseradish peroxidase-conjugated
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goat anti-mouse antibody (Southern Biotechnology, Birmin-
gham, AL., USA)E 3|43} welld 50u1E ¥ il 37°CO]
A N7 B BESA AT PBSTE Al W, 33 /42
T AFES = 7122 0.2 mM 2,2-azino-bis (3-ethyl-
benzthiazolin)-6-sulfonic acid (ABTS)E 5S0uE Y <F
10~15 #3F ¥hg-A171 &, ELISA readerS ©]-&3}4 405
m A FRES ZHehdn)
Luciferase reporter assay. Transfection § 16A] 7+ vl &3t
AEE 001 M PBSE F ¥ Ao|F F Triton X - 100
bufferE A2 5t AEE lysis A]?iu} 600 g2 15% &
b AAEE et A D& 5 assay THG}] 2477}
A 70°col A R#AsE Y. 3 sampledl] luciferin
substrate solutiong % 7}3}¢] luminometer (MDC-Lmax)S
0]%0}&1 luciferase activityS 273} ¥t} transfection &
&5 EFget7] el oln Zisd el wet Beal
assay = —r?‘E 3 THO).
FACS 24, s AEZE 600 goll A 557+ L4223
%, 1x10° AEZS DME 200u°] @&ttt FITC-
conjugated goat anti-mouse IgA (1 mg/ml, Becton Dick-
inson, San Jose, CA)YS Lo A 3087 ¥lgA]7|1L
DMEE AT} 1% formalin} 0.01 M PBSE A3
11743 5§ FACS (BD model FACScan)Z =743} 93t}
RT-PCRE 0] 83t germ-line transcripts (GLT)S] &&
ZAb vlk® AE (0.5~1x10)E TRIzol (Invitrogen,
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THl¥ 7z} RNA 1pgE 10 mMe] Tris, 50 mMA MgCl,,
Zt7} 1 mM9 dATP, dCTP, dGTP$} dTTP, 20 U<
RNasin (ribonuclease inhibitor; Promega, Wisconsin, USA),
0.11g%] oligo(dT);s (Boehringer Mannheim, Switzerland)
3} 50 U M-MLV reverse transcriptase (Invitrogen)E X5}
&+ buffer 20u17F ©7 PCR tubeoﬂ 11 37°Coll A 1A]
ZF 9t reverse transcriptionA] 1 & 95°Coll A 108 &
¢} heat-inactivationd} 1L 4°Col A <+ 3FA Z1 T}, Germ-
line a transcripts (GLTieco) &+ germ-line y2b transcripts
(GLTibcon s =437l 9 primers T3 2
GLTiece: sense, (5-CTACCATAGGGAAGATAGCCT-3);
antisense, (5-TAATCGTGAATCAGGCAG-3); product size,
207 bp. GLTipbcyn: sense, (5-GGGAGAGCACTGGGC-
CTT-3); antisense, (5-AGTCACTGACTCAGGGAA-3); pro-
duct size, 318 bp. [actin: sense, (5-CATGTTTGAG-
ACCTTCAACA CCCC-3); antisense, (5-GCCATCTCCT-
GCTCGAAGTCTA G-3); product size, 320 bp. RT7} &
c¢DNA productsE PCR buffer (10 mM Tris, 50 mM KClI,
2 mM MgCl,, Z+Z} 200uM dATP, dCTP, dGTP%} dTTP)
o ¥l specific 5° and 3’ pn‘mer%_‘ Z+7} 25 pmol] F &=
2 YL ¥ PCRE 433130 ‘Hot start PCR* WS o]
£3F9 ) 94°Coll A 45% 71 denaturation, 55°Col| A 45%
7t annealing, 72°Col| 4] 24 7} extensiond}&] 35~40 cycle
S 4339t} Negative control 2= cDNA synthesis <
Al RNAE YA &2 sampleS AH8-3}9 . PCR pro-
duct= 2% agarose gel Aol A 2213} t}. PCR products
10u%} load buffer 2 &93kal Forever 100 bp
Ladder Personalizer (see-gene, USA)E size markerZ A}-&-
3l©™ 0.5x Tris-boric acid-EDTA buffer’} &7 2 7]
9% AAolA 10ml agarose geld 0.5112] ethidium
bromide”} ¥ 2% agarose geldll 70 Vol Al 30~60%
et A7 G F8 A
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CH12F3-2A B lymphoma
cells were cultured with
LPS (2.51g/ml) and TGF-
Bl (0.2 ng/ml) for 1 day.
Levels of endogenous GL
transcripts  (GLTiacq)
and  GLy¥2b transcripts
(GLTrgb-cyzb) were
measured by RT- PCR
and Scion image analysis

(shared NIH software).

Figure 1. Effects of LPS
and TGF-B1 on the GLa
and GLY¥2b transcription.

Figure 2. Flow cytometric analysis of CHI12F3-2A stimulated
with LPS and TGF-1. CH12F3-2A B lymphoma cells were
cultured with LPS (12.51g/ml) and TGF-1 (0.5 ng/ml) for 3
days, and stained with PE-labeled anti-mouse IgM and
FITC-labeled anti-mouse IgA.
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Figure 3. Effects of TGF-Bl on the secretion of Ig isotypes. (A) CH12F3-2A B lymphoma cells were stimulated with LPS (2.51g/ml)
and TGF-Bl as indicated. (B) 2.51g/ml of LPS and 0.2 ng/ml of TGF-Bl were used. After 3 days of culture, supernatants wete
collected and production of IgA, IgM, IgG2a, IgG2b and IgG3 were determined by isotype- specific ELISA. Data are meanstSEM
of triplicate cultures.

Al A 3L7E Hj kg F FACScans ©]-8-3to] migAd] & o) S7b= BEHA &%t 2y, LPSSF TGF-1o]



220 Young-Saeng Jang, et al.
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Figure 4. Effects of LPS and TGF-Bl on the kinetics of growth and IgA production. (A) CHI12F3-2A B lymphoma cells were
stimulated with LPS (2.51g/ml) and TGF-B1 (0.2 ng/ml). Viable and dead cells were enumerated by trypan blue exclusion at the
indicated days. (B) B lymphoma cells were cultured with LPS (2.51g/ml) and TGF-1 (0.2 ng/ml) for the indicated days. Supernatant
were collected and production of IgA were determined by isotype-specific ELISA. Data are meanstSEM of triplicate cultures.
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Figure 5. Flow cytometric analysis of CH12F3-2A transfected
with Smad3/4 under the influence of LPS and TGF-3l1.
CHI12F3-2A B lymphoma cells were transfected with expression
plasmid encoding Smad3 (15ug) and Smad4 (15pg) or empty
vector pcDNA3 (30ug) by electroporation. Cells were then
cultured with LPS (12.51g/ml) and TGF-1 (0.5 ng/ml) for 2
days, and cells were stained with FITC-labeled anti-mouse IgA.
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luciferase reporter assayS 43§ 3F AT LPSTHO 2 Z}=A]
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279 Smad3/4E FHLAAA S W= 58 A= o ST
st thFig. 7). ©1#+9] A3+ CHI2F3-2A91 4 GLaol
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Figure 7. Effect of over-expressed Smad3/4 on GLa promoter
activity. CH12F3-2A B lymphoma cells were transfected with
expression plasmid encoding Smad3 (151g) and Smad4 (151g)
or empty vector pcDNA3 (30ug) and GLa Luc reporter (301g)
by electroporation. And then cells were cultured with LPS (12.5
ng/ml) and TGF-Bl1 (1 ng/ml). After 16 hours, luciferase
activity determined. Transfection efficiency was normalized to B
-gal activity.
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