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! B-cell activating factor (BAFF)
“Tumor necrosis factor (TNF)
% Systemic lupus erythematosus
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8 8M urea, 20mM Tris-HCL, 500mM NaCl pH 8.0

9 Sigma-Aldrich

198 M urea, 20 mM Tris-HCL, 500 mM NaCl pH 6.3
118 M urea, 20 mM Tris-HCL, 500 mM NaCl pH 4.5
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16 Enzyme linked immunosobent assay
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Olrl S5955 1yl 9 (59)g0 58 Alme


https://ijpp.phypha.ir/article-1-674-en.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

fon g Sliig e

JbglS ool ol e

| S (o)

\YkDa
—_—

K ‘ " xxiL

\VkDa
e

Sk (@)

ou5yadss BAFF (g &M ¢ g (0 £ bled (31,5 ilog S b o adsss (g p (il . BAFF oS 535 (g ol ol g padss (olo =) JSus

P kS & glousS)lanel mli c85 Gjge (38
Seratiw jo5loiy)| Gogg) Alo core (Souldgd lacslow
(SS) Ssatuus joylSsl 5 (RA) sigilog; <o)l ¢(SLE)
OlaalS S 93 cud aile (65300 (slacslon > aSL sl
Sedgen G5eS 9 TSy jglegglS Fhlze g
O] cunl atsly 35 sesldes
CAlS 3)90 )3 (il syl Jals 3] sl Jlo
13055 59,55 15556 slmoks S 3lgils ol 5l (sqae 45 BAFF
ol onrtere Il (o 8l oo B sl ol sy Jelgs 5l g 0392
logslon 5| olomr (pp D] 25800 wguone o iy
slon b BAFF sl in g o5 dase ol
33 Bl B sla oo b L ye slogsadhy j 5 (Soulss
oMo 5 ol (slogtims) o BAFF 30 dises lsica []

2I'Wegener’s granulomatosis

O s

sobatods (g yb JUglS L (o3l 5l 5l edlil b Dy ywg =Y JS
d)L»qu )l BRI )I oslawl b 2y BAFF uu.{).»y BT &L»LJ)

i ilwyeal 5 i p e Sledlasll oY ¢yl

20 type 11 mixed cryoglobulinemia

el 399951e,8 5 (S59)g b alme


https://ijpp.phypha.ir/article-1-674-en.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

her 5 S Sy

Jbgls s (ool 5l s

300 7

Count

100 7

T ] KON RALY | i T ('} T
1 1 2
10 10 10 10 10
FL1

ok 52T Sloolinall, U9BT (sl sk (6 ytogtluosld ol =Y ylaged
U937 slaJsbo 1ol plS5imen BAFF gy ale c2d JUgls
JUglS 50 b 45 U937 (gl Jshs 000 1,5 siusm cco3l 531 b Jlos cygs
508 plS gt blodd jlos BAFF (g aideyy ()5 3k 5]
pro Joadle JUglS L oobil b ooad leg U937 (claJgbo

BAFF S 555 (S adle oadiyen

4 paio ofg Sluogad Cledy loodl 5l 5l 4tws

Ot piake dlax il wde jolate plsly Al e 395 5,8
slod Jto ollacl (Jare bl yd Joous (U5 n S (0l
ol B 2980 o (Shy cnl 290 555 (lgice 1) VL
Vb slod b e Ll )3 ooliswl (gl pasels glacys
e 4nd ) 28l s Jl jlosliial Sl oS iblie b
OSan kel i sl (55 ojle il sadlhas )
S5k S Sy Syge 4 (mBgn 9 M5 2k BAFF
sl o) & S FE hSan w5 ole B coli
OadSS (S 23S padss JSs SNTA (S5 55, 5
23,5 B0F b 4 ilege] caa il jlesliull or
5 2 4 b o8 ey G oSl o e O
s regilogld 9 O g ARVl lacws pbsl
O 9y & Cannss yid a5 D1 Ui Ly ol ol s el
ol clbl pumen sl 0u3)S el BAFF (S
Jio paris glaces 3 odital 5> JUgS b o3k
@ A ol Gl (syegimgls 9 Sy I3V

“*Heavy chain antibodies

VAV=Y D daxaw VY LE’LJ A% 093 NY-Y JLJ

vy

"B sk poid 5 it Sl & b g el s Logid
b)) £l 5 8Tote «oloy sy lop b BAFF 3
ol & sl 03l L5 o plosl 151 a8 sllas 5l
duolio 3 |y BAFF jl 65V 450 CLL & Miwe o ylews
CLL s (loyd INVIIo Lyl s 5.5l Wl ol,8l L
Oliwe &S o ol BAFF as L;Lmdalguﬂ Sdwe
ool )3 lacal il ol o sk lie )3 ol jpo9S o
Mgty Olalllas 4565 pl (V) Do yidus 399 0l odliul
CaunsSST ) oolinl (lp cavlie Jomsly K a5 S o
3929 B sladslo 4 b je claged i glop 1 BAFF
oy Bun gl leicds BAFF yie > ek 44 9 35
e Jis 550 £ il (5 o8 Tmgasd gy TN

DA} 05,5 (820 SLE 4 M Jljlews (S0 ployd
Cax bl ! g 2 o GWlae iy oyl 4 b
ol lp Wl by Gy (aSilg olulid
sl 4 Sebnl glbjs 5 (el 355 loslon
ol g @Sl sl oads oxlasinl (bge b g (BgS S
lysa g oad b (bloyzs j &5 ol 3l we gy

Bgb oo 43 ¥ (HCADS) (1K (g0 ) (sl b 5l

. i ol
¥/~
= Voo
pd
2
~
()
O .~
[0~
N ﬁ_\—“’\\‘
Yeoor) Viferr VFeuo Viheoo Videooo YiAVeoo o VVFeoo
‘a,w&s)

e gy 63l 5l JBgls L sleslazall 1Y) cus mls =Y yloged
BAFF (559 Lasls

22B-cell lymphoma
#Belimumab

el 399951e,8 5 (S59)g b alme


https://ijpp.phypha.ir/article-1-674-en.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

her 5 S Sy

Jbgls s (ool 5l s

8 25 4o

sty i oy elln ) > oS JiglS s 5]
o 4 g0y jasis ogsu |y BAFF 559y culys Ll
3 oleyd g pasis > (ool T ol 5l eolil g Juate
b (eSS ldllas plosl 4

S 5l 35wl

550 Wl gl o L Al o p3Y 293 p Bl g
doso GBI g o3t Jib 5 W g 6,06 bl ale
ol el s plinied)l clagloialy LB 4 o5 e
Pigles (J13)18 5 S5 059

Sl ol

€65 0)led) ol ygely gtstadl Jlo Colos L adlllae ()]
A5 plog] (R2¥
e yd o,la

OB M gf i

)l g (b ol ionp fadllas plosl g (5)5 e
lSan p tadllan yy oyl 15 (g )lSom 2l sadllas
el eyl )

[1] Gross JA, Johnston J, Mudri S, Enselman R, Dillon SR,
Madden K, Xu W, Parrish-Novak J, Foster D, Lofton-
Day C, Moore M, Littau A, Grossman A, Haugen H,
Foley K, Blumberg H, Harrison K, Kindsvogel W,
Clegg CH, TACI and BCMA are receptors for a TNF
homologue implicated in B-cell autoimmune disease.
Nature 404 (2000) 995-999.

[2] Mukhopadhyay A, NiJ, Zhai Y, Yu G-L, Aggarwal BB,
Identification and characterization of a novel cytokine,
THANK, a TNF homologue that activates apoptosis,
nuclear factor-xB, and c-Jun NH2-terminal kinase. J

27 Androctonus australis hector

VAV=Y D daxaw VY L;’Lu A% 093 NY-Y JLuJ

b ey JslS L (el T 5 oolisl b s (glacuns
oS d]:\all]a.n ig00 dl).f sl %LM Slales ﬁL.v C’L"

b 5l W canr oyKen g odgiw bwgs YoV Jlo

& srcawsad b ki ¥y adey JUS L
s ob gl s pbal (CTLAA4) SuSggnle

o 056 5boyeal b 3l eelcwndy JUolS b (ola ool il
Jlasl 5 ololis 4 B CTLA-A (S 59 g G2y5 J

o2 9 Jobo gdaw 3 o0 CTLAA (159 4 (595 5 culie
5 9 $egiluglh bawg Jlail ) Glomiw AL e 8L
2 owizmen [VA] Cépdy plnl embgtumpgion] (sl
b sl s ool lis Veve Jlo > osd plul adllas

o2 oyhn il cul BT (NDM-1) ade (o JUgls' Ly
Slcwsn adlas ! ke Sl g ol
o305) sl sl sl (19G) )i G gislS gisen

b s jelcuitne ilogm! 3| Joeme 5 i
590 NDM-1 (oS 555 sl oiuldl pslia 5 oslizl

Yoo Jlo oS 6,500 dmgn [Ve] d,5 )5 Lol
croal 71 jloel ey JUglS' s (ol 51 Jladl s yskiaia
A5 pbol Vojie Sy sla S gigye eolitul b od
OSies 0755 Sl 3l (P B S o5 0D s
S ANl o 4 oiger S5 Sl & UL
LNV B9 o0 Juate cdbly ooy 30 iy sj (S com

Biol Chem 274 (1999) 15978-15981.

[3] Shu HB, Hu WH, Johnson H, TALL-1 is a novel
member of the TNF family that is down-regulated by
mitogens. J leukoc Biol 65 (1999) 680-683.

[4] Schneider P, MacKay F, Steiner V, Hofmann K,
Bodmer J-L, Holler N, Ambrose C, Lawton P, Bixler S,
Acha-Orbea H, Valmori D, Romero P, Werner-Favre C,
Zubler RH, Browning JL, Tschopp J, BAFF, a novel
ligand of the tumor necrosis factor family, stimulates B
cell growth. J Exp Med 189 (1999) 1747-1756.

[5] Davidson A, Targeting BAFF in autoimmunity. Current
Opin Immunol 22 (2010) 732-739.

[6] Shen Y, Wang S, Ai H, Min C, Chen Y, Zhang S,
Molecular structure, bioinformatics analysis, expression
and bioactivity of BAFF (TNF13B) in dog (Canis

ZCytotoxic T-lymphocyte-associated protein 4
26 NewDelhi Metallo-B-lactamase-1

Olrl S5955 1yl 9 (59)g0 58 Alme


https://fa.wikipedia.org/wiki/%D9%84%D9%86%D9%81%D9%88%D8%B3%DB%8C%D8%AA
https://ijpp.phypha.ir/article-1-674-en.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

her 5 S Sy

Jbgls s (ool 5l s

[7]

(8]

(9]

(10]

[11]

(12]

(13]

[14]

familiaris). Vet Immunol Immunopathol 142 (2011)
133-139.

Bolkun L, Lemancewicz D, Jablonska E, Kulczynska A,
Bolkun-Skornicka U, Kloczko J, Dzieciol J, BAFF and
APRIL as TNF superfamily molecules and angiogenesis
parallel progression of human multiple myeloma. Ann
Hematol 93 (2014) 635-644.

Dong X, QinJ, MaJ, Zeng Q, Zhang H, Zhang R, Huang
S, Chen L, BAFF inhibits autophagy promoting cell
proliferation and survival by activating Ca2+-CaMKII-
dependent Akt/mTOR signaling pathway in normal and
neoplastic B-lymphoid cells. Cell Signal 53 (2019) 68-
79.

Park S, Jang J-W, Moon E-Y, BAFF attenuates
oxidative stress-induced cell death by the regulation of
mitochondria membrane potential via Syk activation in
WiL2-NS B lymphoblasts. Sci Rep 10 (2020) 11784.

Singh SP, Wal P, Wal A, Srivastava V, Tiwari R,
Sharma RD, Understanding autoimmune disease: an
update review. 1IJPTB 3 (2016) 51-65.

Street W, Cancer Facts & Figures 2019. [cited 2024 Jan
18]. Awvailable from:  https://www.cancer.org/
research/cancer-facts-statistics/all-cancer-facts-
figures/cancer-facts-figures-2018.html

Srinivas PR, Kramer BS, Srivastava S, Trends in
biomarker research for cancer detection. Lancet Oncol
2 (2001) 698-704.

Wesolowski J, Alzogaray V, Reyelt J, Unger M, Juarez
K, Urrutia M, Cauerhff A, Danquah W, Rissiek B,
Scheuplein F, Schwarz N, Adriouch S, Boyer O, Seman
M, Licea A, Serreze DV, Goldbaum FA, Haag F, Koch-
Nolte F, Single domain antibodies: promising
experimental and therapeutic tools in infection and
immunity. Med Microbiol Immunol 198 (2009) 157-
174.

Gorman C, Leandro M, Isenberg D, B cell depletion in

VAV=Y D daxaw VY L;’Lu A% 093 NY-Y JLuJ

vof

[15]

[16]

[17]

[18]

[19]

[20]

[21]

autoimmune disease. Arthritis Res Ther 5 (2003) S17-
S21.

Somer BG, Tsai DE, Downs L, Weinstein B, Schuster
SJ, Improvement in Sjogren's syndrome following
therapy with rituximab for marginal zone lymphoma.
Arthritis Rheum 49 (2003) 394-398.

Kalled SL, The role of BAFF in immune function and
implications for autoimmunity. Immunol Rev 204
(2005) 43-54.

Briones J, Timmerman JM, Hilbert DM, Levy R, BLyS
and BLyS receptor expression in non-Hodgkin's
lymphoma. Exp Hematol 30 (2002) 135-141.

Hu J, Yu Y, Han H, Civoli F, Zhuang Y, Thomas J,
Swanson S, Jing S, Gupta S, Development of a novel
BAFF responsive cell line suitable for detecting
bioactive BAFF and neutralizing antibodies against
BAFF-pathway inhibiting therapeutics. Cells 3 (2014)
79-91.

Sotoudeh N, Noormohammadi Z, Habibi-Anbouhi M,
Kazemi-Lomedasht F, Behdani M, Evaluation of
laboratory application of Camelid Sera containing
heavy-chain polyclonal antibody against recombinant
cytotoxic T-lymphocyte-associated protein-4.
Monoclon Antib Immunodiagn Immunother 38 (2019)
235-241.

Ben Abderrazek R, Chammam S, Ksouri A, Perilli M,
Dhaouadi S, Mdini I, Benlasfar Z, Amicosante G,
Bouhaouala-Zahar B, Piccirilli A, Inhibitory potential of
polyclonal camel antibodies against New Delhi metallo-
B-lactamase-1 (NDM-1). Molecules 25 (2020) 4453.
Meddeb-Mouelhi F, Bouhaouala-Zahar B, Benlasfar Z,
Hammadi M, Mejri T, Moslah M, Karoui H, Khorchani
T, EI Ayeb M, Immunized camel sera and derived
immunoglobulin subclasses neutralizing Androctonus
australis hector scorpion toxins. Toxicon 42 (2003) 785-
791.

Olrl S5955 1yl 9 (59)g0 58 Alme


https://ijpp.phypha.ir/article-1-674-en.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

hler 5 Gl (e JbglS ool ol e

[ Research paper ]

Preparation of Polyclonal Antibody against B-cell activating factor

Rasoul Mardani-Jouneghani, Shiva Iranit, Mahdi Habibi-Anbouhi?, Mahdi Behdani®#

1. Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran
2. National Cell Bank of Iran, Pasteur Institute of Iran, Tehran, Iran
3. Biotechnology Research Centre, Venom and Biotherapeutics Molecules
Laboratory, Pasteur Institute of Iran, Tehran, Iran
4. Zoonoses Research Centre, Pasteur Institute of Iran, Amol, Iran

Received: 7 October 2023 Accepted: 22 January 2024

Abstract

Background and Aim: B-cell activating factor (BAFF) belongs to the tumor necrosis factor (TNF) superfamily and plays
a critical role in B-cell survival and differentiation. Overexpression of BAFF has been linked to autoimmune diseases and
B-cell malignancies. The biologically active segment of this protein is a soluble domain, making it a promising target for
antibody-based therapies. This study aimed to develop a polyclonal camel antibody capable of detecting BAFF on cell
surfaces.

Methods: An expression vector, pET22b, containing the extracellular domain of the BAFF protein (NM_001145645.2),
was constructed and introduced into Escherichia coli BL21 (DE3) using the calcium chloride heat shock method (CaCl2).
Subsequently, the recombinant protein was induced using ImM IPTG and protein purification was carried out with Ni2*—
NTA resin. A 9-month-old female Camelus dromedaries was immunized with purified recombinant BAFF protein
(rBAFF) mixed with Freund's adjuvant. Following immunization, the isolated polyclonal antibody was assessed using
ELISA, western blotting, and flow cytometry to detect rBAFF protein.

Results: The study confirmed the successful preparation of recombinant BAFF protein and the effectiveness of camel
immunization and purification processes. The isolated polyclonal antibody demonstrated the ability to identify
recombinant BAFF proteins in ELISA and western blot tests. Flow cytometry demonstrated its capacity to detect BAFF
protein on cell surfaces.

Conclusion: Given the significance of diagnosing and developing novel adjuvant treatment methods for autoimmune
diseases and cancer, this study's findings support the potential use of polyclonal antibodies targeting the BAFF antigen as

valuable tools for these purposes.
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