vi

A A A a ¢ .. A .
¥OLIDNINNUNUS N3LaAI0anVYDY Transcription Factors 1@ Blimp-1
IRF4 taz XBP-1 1u B Cells w99autiaz Mononuclear

91 3 I A <
Cells minlunszgnuesdihenzi ulindenuitazuziia

Y
AR UNADY
Y A @ v d 1 a
HIvE URAMaAATad Mamia
Sayan MeIAAINTIUNAN (0TI INGT)

i (= a a J a
mmiﬂ‘nﬂin‘ﬂnﬂmuwuﬁ AT. 'Jllﬁ'gﬁﬁm !W%iiﬁﬂmﬁﬂﬁ
% )
UNANYD
AY o g} A a a a 9 Y
mm’emﬁum‘vmguﬂllﬂuLL‘]JumimmJ‘iJszmnﬁmw INANNIINTTAN B cells A

Aa { o o 19 < [y o
pouanunsumg ldimsiaunliillu memory cells %30 plasma cells ilagiiu

transcription factors fiflnadeainsves B cells iy plasma cells finuie B
lymphocyte induced maturation protein-1 (Blimp-1), Interferon regulatory factor 4
(IRF4) uay X box binding protein-1 (XBP-1) Tas Blimp-1 1fludaiuauvdnlu

[ ) @ 3 o & J o % 1
WAV plasma cells §1150 IRF4 tusudusonsianves T uag B cells $anyai
vyne IRF4 oz higunsoadueudvefnoudussnououdnuilasy luvmzi XBP-1
o & 1w ' .
Juiluaoiiannsved plasma cells HazanszUIUNI unfolded protein response (UPR)
1 1 1 o [
WU B cells voanyniaa XBP-1 vz ldamnsowannlihilu plasma cells tazaiunsn
Y a ay 9 3 9
a3 1uouaved laeuantos
9 E4

lumsfinuiaseilagiamsuaasoonved transcription factors 3 @a@dna1n 90 B

cells vosau laun B cells iUnanuen’ldanidoanounaziasgnnszqu Tu B cell lines
.. 3 A
(Nalmé6: B cells 5LUZA, Raji ttaz Ramos: B cells 5202 Taduf) tazlu mononuclear
@ ll 91 3 I A S g} = o

cells 1nI0819 lunszgnuediouzisulafenuuazuziswwominkass iy 23 510

4 9 I v 4
msuen B cells 9niaonalunseii1a1935 negative selection ¥ B cells fuon'laniniaoail



Vil

4

aefinuSanieddesas 87 3in3121 1ne3% Flow cytometry iilegnnizdudae anti-p 33
1 IL-2 uag anti-CD40 39ufy IL-2 aewusuan B cells fignnszdulasld CD25 1y
activation marker HinduPuZosaz 57.89 wazdovar 32.99 awddy dmdy
mononuclear cells maqéﬂaﬂﬂztgﬂﬂaaﬂmmmaaﬂlmﬂiz@ﬂiﬂﬂ‘ﬁ Ficoll Hypaque density
centrifugation wﬁqmﬂugu RNA ﬂjmmaﬁnﬂﬂfjngﬂﬁﬁmmmaﬂiﬂﬂi%’ RNeasy mini
spin column M3ueaseenYed Blimp-1, IRF4, XBP-1 taz GAPDH mRNA 3 laols
3% One-Step RT-PCR uazinigvanuduves PCR products Tasldlisunsy
molecular analysis version 1.4 #nuduves band udazduszuaauiinudadiulae
wfseufieuio GAPDH &uilu Housekeeping gene

wuhdanduanduves band ves Blimp-1, XBP-1 taz IRF4 Tu B cells i1y
gnnszduiieniy GAPDH fie 1.03, 1.25 waz 1.06 mwd1ay miudaoanyod Blimp-1
uaz IRF4 imsanadndenndi B cells gﬂmz&?juﬁ"w anti-CD40 s2uny IL-2 (0.59, 1.35
az 0.94) uaz anti-p 5240 IL-2 (0.27, 1.06 a2 0.60) NMLAAI0ONUDY transcription
factors W4 3 §afluwad Raji tay Ramos aily mature B cell lines fiawmiiy 0.80,
1.00, 0.91 1z 0.94, 1.12, 1.01 sudwy efialndimosiumves B cells ﬁ'"laj"lﬁgﬂ
nszdu eg1alsfnmuiimsuaaseenves Blimp-1 Tu Nalmé Fuflu B cells Tuszozdu
veartamszdooniily B cells Undiilafuii luvazfinsudaieonves IRF4 s
XBP-1 fimIndifesiuiu B cells Und (0.68, 1.08 taz 1.02) Aunasvesnudy band
v99 Blimp-1, XBP-1 uag IRF4 Meuny GAPDH Gumvifﬂaﬂﬁymm 23 319 fie 0.79 +
0.22, 0.97 + 0.17 waz 0.89 + 0.21 gua19y wuiwﬁé’ﬂaﬂamsm T¥nanmsuanioonved
Blimp-1 utag IRF4 meahqmﬂéjﬂaﬂsmﬁuq s1eusmilu classical Hodgkin lymphoma
(CHL) iimsudasoanuay Blimp-1 uaz IRF4 @‘1:1mmﬁlmﬁﬂuﬁuﬁménaw§'u ﬁ"mfjﬂaﬂ
Snmefiilu acute lymphoblastic leukemia (ALL) w21¥ PCR products U84 Blimp-1
waz IRF4 via1y bands ﬁﬁﬁummmmhqﬁu«?qmﬁmm‘ﬂummﬁmaaﬂmammm isoforms
mafnithazihe I luewaademanuialndvesiaiiniugumsnansesnves
Blimp-1, IRF4 uaz XBP-1 w%mmﬁﬂﬂﬂﬁmmﬁuﬁgﬂmmﬂﬂa Blimp-1, IRF4 uag

XBP-1 lugihenaessiedl



v

Thesis Title Expression of Transcription Factors, Blimp-1, IRF4
and XBP-1 in Human B Cells and Bone Marrow

Mononuclear Cells from Patients with Leukemia and

Lymphoma
Author Ms. Laddawan Laomanit
Degree Master of Science (Microbiology)
Thesis Advisor Dr. Wilaiwan Petsophonsakul
ABSTRACT

Effective humoral responses involve the activation of antigen specific B cells
and their subsequent differentiation into memory or plasma cells. Current
transcription factors, which are known to drive B cell differentiation into plasma cells,
are B lymphocyte-induced maturation protein-1 (Blimp-1), Interferon regulatory
factor 4 (IRF4), and X box binding protein-1 (XBP-1). Blimp-1 has been postulated
as a major regulator of terminal B cell differentiation. IRF4 plays an important role in
the function of mature T and B cells, as mice lacking in the IRF4 gene were unable to
produce the antibody. XBP-1 is essential for plasma cell differentiation and the
unfolded protein response. XBP-1 deficient B cells are not able to differentiate into
plasma cells and exhibit a pronounced severe antibody deficiency.

In this study, the expression of these transcription factors was determined in
various types of human B cells: primary resting B cells, activated B cells, B cell lines
(Nalmé: pre B cell line, Raji and Ramos: mature B cell lines), as well as bone marrow
mononuclear cells of 23 samples from patient with leukemia and lymphoma.
Peripheral blood B cells were isolated by negative selection and the purity was 87%
when using flow cytometry. The percentage of activated B cells after co-stimulations

with anti-p+IL-2 and anti-CD40+IL-2, when using CD25 as an activation marker,



was 57.89% and 32.99%, respectively. Mononuclear cells from bone marrow of the
patients were isolated by Ficoll Hypaque gradient centrifugation. RNAs from these
cells were isolated by RNeasy mini spin column. The expression levels of Blimp-1,
IRF4, XBP-1, and GAPDH (Glyceraldehyde-3-phosphate dehydrogenase) mRNAs
were performed using one step RT-PCR. The intensity of the PCR products in
comparison to GAPDH, a house keeping gene, was measured by the program,
molecular analysis version 1.4.

The ratio of the intensity of Blimp-1, XBP-1, and IRF4 expression to the
intensity of GAPDH in resting B cells was 1.03, 1.25, and 1.06, respectively. There
was a decrease in Blimp-1 and IRF4 when stimulated with either anti-CD40+IL-2
(0.59, 1.35, 0.94) or anti-u+IL-2 (0.27, 1.06, 0.60). The expression of these
transcription factors in 2 mature B cell lines, Raji and Ramos, was 0.80, 1.00, 0.91
and 0.94, 1.12, 1.01, respectively, which was similar to those of normal B cells.
However, the pre B cell line, Nalm6 expressed a lower level of Blimp-1, whereas
IRF4 and XBP-1 were expressed at a comparable level (0.68, 1.08, 1.02) to those of
resting B cells. The mean + SD ratio of Blimp-1, XBP-1, and IRF4 expression to the
GAPDH of all 23 patients was 0.79 + 0.22, 0.97 + 0.17 and 0.89 + 0.21, respectively.
Abnormal or low expression of Blimp-1 and IRF4 was observed in two patients with
classical Hodgkin lymphoma (CHL) and acute lymphoblastic leukemia (ALL). In one
Hodgkin lymphoma patient, the expression of Blimp-1 and IRF4 was very low
compared to that in the same patient group. In one patient with ALL, the PCR
products of Blimp-1 and IRF4 showed multiple bands that might indicate multiple
isoforms. Further analyses to determine the abnormalities existing in the upstream
regulators of Blimp-1, XBP-1 and IRF4 and their effect in the downstream in these

two patients would be of interest.



