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ABSTRACT

| TR

Blimp-1 is a transcriptional repressor that has been recognized as a master
regulator of terminal B cell differentiation. Expression of the Blimp-1 is sufficient to
drive B cells to differentiate into plasma cells. Blimp-1 is a Zinc finger-containing
protein encoded by prdml. In mouse, the five zinc finger domains critical for DNA
binding are encoded in exon 6 and 7. Several Blimp-1 mRNA isoforms have been
found in mouse plasmacytoma cells. RT-PCR revealed a minor isoform that resulted
from differential splicing of exon7 (A7 isoform). Thus, the protein encoded by this A7
isoform is unable to bind DNA.

In previous study, several human B and non B cell lineages showed an
unexpectedly different ratio of full length more than A7 isoform with the highest ratio
was in plasma cell. As the study of Blimp-1 isoform expression was compared in

different cell types, monitoring the kinetic expression of Blimp-1 isoforms during the
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terminal B cell differentiation in a single cell type would be a better way to confirm
the data.

Raji cells, a mature B cell line, were used in this study. LP-1, a plasma cell
line, secreting IgM antibody was used as a positive control for the experiments. Raji
cells were stimulated with 2.5 pg/ml of pokeweed mitogen in combination with 20
unit/ml of IL-2. The cells and supernatants were harvested on day 0, 3, 6 and 9 for the
following studies; 1) expression of CD138, a plasma cell marker using flow cytometry
2) antibody secretion by using sandwich ELISA, and 3) kinetic expression of a)
Blimp-1 mRNA isoforms by RT-PCR and b) intracellular Blimp-1 protein by flow
cytometry.

Stimulation of Raji B cells was fulfilled, as the cells showed differentiation to
plasma cells, which was proved by the expression of CD138 and antibody secretion.
The kinet.ic expression ratios of full length and A7 mRNA isoforms were monitored
by RT-PCR. The primers were designed to bind between the exon 6 and exon 8 so that
both full length and A7 mRNA could be detected. The unstimulated B cells showed
little increase in the ratio of full length and A7 mRNA on day 3, with no further
change, while stimulated Raji cells increased rapidly from an average 1.8 on day O to
the highest ratio of an average 14 .5 on day 9. When Blimp-1 protein was
investigated, both unstimulated and stimulated Raji B cells expressed intracellular
Blimp-1 at the basal level and slightly higher expression after stimulation. This result
correlated with the expression of Blimp-1 at the mRNA level, which indicated how
the 2 isoforms related to the function. Thus, it was considered that expression of full
length Blimp-1 over A7 isoforms was insufficient in fulfilling its function and a very

high ratio is needed to drive B cells into plasma cells.
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Understanding the mechanism that controls the differentiation of B cells to
plasma cells may be applied as alternative treatment of autoimmune diseases and
cancers by functional interference of transcription factors involving antibody

producing cells.
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Blimp-1 lu transcription factor nanlumsmiuguiainisszesganoves B
cell Msuanseenues Blimp-1 lu B cell fivawefinznszduld B cell nldvuulaslihily
plasma cell 8 Blimp-1 i Zinc finger-containing protein $qgﬂﬁ1ﬂuﬂﬁ§1~1mﬂ§u
prdml v nmsfinulurywua Blimp-1 ¥ zinc finger domain 8¢ 5 U3 Fafinnudiiy
Aomsvufu DNA uazgnimualag exon 6-8 91nn1sAny1 plasmacytoma cell voany
WU Blimp-1 mRNA i isoform nawwiia Tas143% RT-PCR ny isoform nilsdsfioglu

(=3

USinantes isoform fiimsviamilvesdan exon? (A7 isoform) é’alfuiﬂiﬁuv;gﬂ
smuamsadialag A7 isoform 3aliansadies $u'ldiu DNA

snmsAnelu cell line vosnuswiia B cell uaz'hild B cell adumuhiims
uaasoenyel full length ¥R A7 isoform waznudaaiugegalu plasma cell
ifiosnnmsinuidenisiaasesnyes Blimp-1 isoform Swﬂunﬁnﬁumﬁau"luszniw
FANFHARNT MIAAMUMIUAAIDOAYDY Blimp-1 isoforms Tusgnhamsnldounlas
404 B cell Tuiilu plasma cell luxadaiiafon Saezgrtudunanmsnaansldani

Tumsinnii 1814 Raiji cell #uffu mature B cell line azld LP-1 cell Fuilu
plasma cell line cémﬁqmauﬁﬁ‘lumsa%ma:ug« IgM antibody 1vinnidlu positive
control 1umi‘nﬂam%xﬁ1miﬂizé‘u Raji cells A0 2.5 pg/ml pokeweed mitogen 511

D o d - oy Y IL v A °
IL-2 20 unit/ml snmsifvgaduaziiaouxad luiui 0, 3, 6 uaz 9 wazriundar 1) M3
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aniepnYes CD138 Fuilu plasma cell marker 1a875 flow cytometry 2) mMInds
antibody 1av25 sandwich ELISA uay 3) MIUAAIBONNIAUANTAI YDA Blimp-1
mRNA isoforms 1a875 RT-PCR uaz Iisau Blimp-lmatﬁﬂﬂ"??i flow cytometry
annziildmaassannsonszquld Raji cell WWann iy plasma cell Fafigayf
Taonunsianteenyed CDI138 uaziiminds antibody Nt 18nudmsuaacenn
¥o49 full length taz A7 mRNA isoforms 1as35 RT-PCR Tagoonuuy primer 143
521314 exon 6 uaz 8 WuhTMsuanteenia full length 1Az A7 mRNA luwaddi'lign
nszqueziimaiudadauves full length Ao A7 mRNA @nfestuiudi 3 i hif
msnfdeunlas “lu*umzﬁmaﬁﬁgﬂﬂszﬁuﬁnmﬁn?j‘ummﬁﬂdauinﬂ 1.8 lududi 0 iy
Fadauds 14.5 Wiuil 9 wozninmsAnyimsuaassonvoslilsiu Blimp-1 ﬁﬂuwaa‘ﬁgn
nszé’uuax"lﬂgﬂﬂszé'uﬂzﬁagjuﬁ'ﬂmxéﬁmﬁqnLa:sﬁnﬁutﬁﬂﬁaw5@%1nﬁwaﬁgﬂﬂszé’u
HAMINARDIT HOANADITUMIIAIENYeY Blimp-1 luszdu mRNA uaasldiiuds
anudiuueaaes isoform Aunthil ﬂ"wmqﬁmmﬁmaanﬂm Blimp-1 ¥ila full
length i A7 isoform hisamesemsvimihil wwdeslddaduiigunalums
nszauld B cell aawliilu plasma cell 14
anudnlvlunalanmsarugumswannmsves B cell liiilu plasma cell @101i111)
Uszgnaldlumsinudiholungu autoimmune diseases wiouzidslaonssuniundhi

.. & A Y] I o ¥ A ¥ a a
U transcnptlon factors ‘UQLﬂU']"UﬂQlN!"ﬁﬁﬁﬂﬂ']ﬂu'lﬂﬁi']\umuﬂu@ﬂ



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT (in English)
ABSTRACT (in Thai)
LIST OF TABLES
LIST OF FIGURES
ABBREVIATIONS
CHAPTER I INTRODUCTION
CHAPTER II LITERATURE REVIEW
CHAPTER III OBJECTIVE
CHAPTER IV MATERIALS AND METHODS
4.1 Cell culture
4.2 B cell stimulation
4.3 Isolation of RNA
4.4 RT-PCR
4.4.1 Synthesis of first strand cDNA for PCR amplification
4.4.2 PCR reaction
4.4.3 One step RT-PCR
4.5 Agarose gel electrophoresis

4.6 Analysis of the band intensity

Page
iii
v
vii
xii
Xiii

Xiv

12
13
13
14
14
15
15
16
17
18

18



4.7 Staining of CD138 and Blimp-1 protein on Raji and LP-1 cells
4.7.1 Titration of anti-CD138 and conjugated antibody for staining
4.7.2 Determination of the CD138 expression in PWM

stimulated Raji cells
4.7.3 Determination of different permeabilization agents for
intra cellular protein staining
4.7.4 Titration of anti-CD 138 and conjugated antibody for staining
4.7.5 Determination of Blimp-1 expression in PWM
stimulated Raji cells
4.8 Detection of antibody production by ELISA
4.8.1 Titration of goat IgG-IgM concentration coating to the plate
4.8.2 Detection of antibody production in cell culture supernatants
| by ELISA
CHAPTER V RESULTS

5.1 Determination of sandwich ELISA optimal conditions used
for the detection of antibody in cell supernatants

5.2 Detection of antibody production in cell culture supernatants
by ELISA

5.3 Staining of CD138 in PWN stimulate Raji cells

5.4 Determination the optimal condition used to staining of
Blimp-1 protein

5.5 Quality control in determination of Blimp-1 expression by

using GAPDH gene control

19

19

19

19

20

20

21

21

21

23

23

26

30

32

36



Xi

5.6 Determination of Blimp-1 mRNA isoform expression in
PWM stimulated Raji B cells
5.7 Determination of Blimp-1 protein expression in PWM
stimulated Raji cells
CHAPTER VI DISCUSSION
CHAPTER VII SUMMARY
REFERENCES
APPENDIX

CURRICULUM VITAE

38

41

50

53

59

76



Xii

LIST OF TABLES

Table

1 Block titration of anti human IgG+IgM (H+L) coated plate

2 Titration of peroxidase conjugated anti human IgG-IgM.

3 Antibody standard in the concentration of 50, 25, 12.5, 6.25 and 3.12
were determined by using ELISA

4 Antibody secretion from PWM stimulated Raji B cells at
different time points

5 Kinetic expression of the full length and A7 Blimp-1 mRNa isoforms

in PWN stimulated Raji cell

Page

24

23

26

25

40



Xiii

LIST OF FIGURES

Figure Page
1 Blimp-1 controls plasma cell differentiation 2

2 Model for the role of Blimp-1 in repressing B cell fate and

Inducing plasma cell fate 7
3 Murine Blimp-1 mRNA and the human Blimp-1, prdm1 gene 8
4 RT-PCR analysis of mouse Blimp-1 mRNA <

5 Antibody secretion from PWM stimulated Raji B cells at
Different time points 28
6 Expression of CD138 on Raji cells by flow cytometry 30
7 Compaﬁson of permeability reagents used for intracellular
protein staining 32
8 Comparison of FITC conjugated anti goat IgM used for Blimp-1 staining 35
9 Kinetic expression of the full length and A7 Blimp-1 mRNA isoforms
in PWM stimulated Raji B cells 37
10 Kinetic expression of the full length and A7 Blimp-1 mRNA isoforms
in PWM stimulated Raji B cells 39

11 Blimp-1 protein expression in PWM stimulated Raji cells 41



Ab

Blimp-1
BSA
cDNA
CD
DNA
EDTA
FITC
FBS
GAPDH

HRP

IL
mRNA
oD
PBS
PCR

PWM

Xiv

ABBREVIATIONS

Antibody
Antigen
B lymphocyte-induced maturation protein 1
bovine serum albumin
complementary deoxyribonucleic acid
cluster of differentiation
deoxyribonucleic acid
ethylene diamine tetra acetic acid
fluorescein isothiocyanate
fetal bovine serum
glyceraldehydes-3-phosphate dehydrogenase
horseradish peroxidase enzyme
immunoglobulin
interleukin
messenger ribonucleic acid
optical density
phosphate buffer saline
polymerase chain reaction
pokeweed mitogen

ribonucleic acid



rpm

RT

RT-PCR

SD

Std

XV

revolution per minute

room temperature

reverse transcription polymerase chain reaction
standard deviation

standard



