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Abstract: Porcine reproductive and respiratory syndrome (PRRS) is a highly contagious disease caused
by porcine reproductive and respiratory syndrome virus (PRRSV), which causes great economic losses.
At the moment, no effective neutralizing antibody is available for scientific research and treatment.
Therefore, developing a method for screening the neutralizing monoclonal antibodies is of great
significance for the prevention and treatment of PRRSV and the screening of antigen sites. Monoclonal
antibodies have been widely used in the treatment and diagnosis of many human and animal diseases.
Therefore, screening effective neutralizing antibodies for different pathogens is an urgent task. Among
the methods for monoclonal antibody screening, B cell immortalization is an effective method to obtain
neutralizing monoclonal antibody. Specifically, in this study, the bcl-6 and bcl-xI genes were connected
by f2a and then the yielded product was ligated to a vector for retrovirus packaging. The swine
lymphocytes immunized with PRRSV were infected the yielded mature viruses and cultured in the
complete medium containing CD40L and IL21 cytokines. Then, CD21 was used as the marker to screen
B cells with the magnetic bead method. Finally, monoclonal B cells were obtained and the secretion of
antibodies was tested. The results showed that the plasmid, either being transfected alone or with the
packaged plasmids, could be expressed, and that the packaged retrovirus could infect the cells.
Moreover, the infected lymphocytes secreted antibodies, so did the screened B cells. Therefore, the

method for screening monoclonal antibody against PRRSV was successfully established.

Keywords: B cell immortalization; monoclonal antibody; PRRSV; magnetic bead method
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2.1 pBABE-bcl-6-2xflag-f2a-bcl-xI-2xflag %,
KERRIEETE

H4 bel-6 T bel-xI WA SE K@ 1T f2a 751 H
WAE—i&, REILMME S pBABE #4k
(E 1), fEHREEILFRE, I 2a FIDE
W57 8 HINRESE R R Bel-6 (90 kDa
ZiA7) Ml Bel-xl (30 kDa Zi4y)., 4R Bn, A&
ST WK T pBABE-bel-6-2xflag-f2a-bcl-
xI-2xflag UKL . 5 ORI 4% Y« HEK293T 4 48 h
e WK AL, A R R s A AR 1 B R K CE
(2 FE 3) 43S0l 6 0 380 SR A il oy e 35

PBABE-bcl-6-2%flag-f2a-bcl-x[-2xflag

1 pBABE-bcl-6-2xflag-f2a-bcl-xI-2xflag F K
WA

Figure 1  Schematic diagram of pBABE-bcl-6-
2xflag-f2a-bcl-xI-2xflag vector design.
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Figure 2 Transcription levels in HEK293T cells
after pPBABE-bcl-6-2 xflag-f2a-bcl-xI-2 X flag plasmids
transfection.
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kDa 1 2 3 4 5
170
130 <«— Bcel-6+Bcl-xl
100 Bcl-6 95 kDa
25
B
Flag DAPI Merge

3 pBABE-bcl-6-2%flag-f2a-bcl-xI-2xflag [R5 5 HEK293T AEHRIEE R

Figure 3 Protein expression of HEK293T cells transfected with plasmid. (A) The expression of Bcl-6 and
Bcel-x1. Lane 1: HEK293T whole cell lysate; lanes 2-3: after transfection with pBABE-gfp; lanes 4-5: after
transfection with pBABE-bcl-6-2%flag-f2a-bcl-xI-2%flag. (B) Immunofluorescence results (Flag: Bcl-6 and
Bcl-x1. DAPI: Nucleus. Merge: Bcl-6 and Bcl-XL are expressed in cells).

B
30 000 - kDa 1 2 3
B Hcl-x]
[ bel-6 130 — <~ Bel-6+Bcl-x]
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35— 8 < BclxI30kDa
3
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pBABE-hcl-6-xI pBABE-gfp

4 FPERFSER=ZFRNEELE HEKST AREEERREQRIELER

Figure 4 Gene transcription and protein expression of HEK293T cells after the transfection of three
plasmids. (A) The transcription of bcl-6 and bcl-xI. (B) The expression of Bcl-6 and Bcel-xl. Lane 1:
transfected with pBABE-gfp; lane 2-3: transfected with pBABE-bcl-6-2%flag-f2a-bcl-xI-2%flag and two
packaged plasmids.
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BCL-6-XL NC

< Bcl-x1 30 kDa

B 5 HHERBEHELHEKIST AHREREREEARIEER

Figure 5

Transcription and protein expression of HEK293T cells after being transfected. (A) The

transcription of bcl-6 and bcl-xI. (B) The expression of Bcl-6 and Bcl-xl. Lane 1: transfection negative
control virus; lanes 2—3: transfection with Lenti-BCL-6-XL lentivirus.

Flag

BCL-6-XL

6 HEK293T BRFRAUWE

o - - -

DAPI Merge

Figure 6 Fluorescence observation of HEK293T cells after transduced. Flag: Bcl-6 and Bcl-xl; DAPI:

nucleus; Merge: Bcl-6 and Bcl-XL are expressed in cells.

2.3 EEEHBMERIEER

A3 PRRSV 955 B 4 101 1 43 2545 21 9k B 41 i,
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Y, HAarmmptiAnT LIS GSWWIS PRRSV it K AL 5 3% i 2 A A Uik,

N IAS PRS- WA v Ks e FL P ) 20 B 4k 22 5 v Ak . 4
2.4 B M5 i%E K B o & 2 Al B 2R TR, ABHPERTRE (C8 BT EHIIK) IS,

Wi T 3 Ik Al S REER IR T B 136 AL BA —AFL R BYE, BBl A
MMk, R4S B AMIFHEUS , IR S0 N Hiiks /Jé AT R — BB (3 1),
HEALTE 96 fLARHEATH IR, afFf_F THUUER 2.5 HikiE B RS R AR ZS M ER
J5 7 d, WOk B dififg s R B, a@ad ELISA U7 H 5 197 5 1) B 4 M4 ] IMDM 56 4>

BiFREE (7% 10% FBS. 50 ug/mL CD40L #i1 IL-21)

400
I Hcl-x! P
bel-s . m
300
2 3L [ The culture supernatants
g of lymphocytes
o 200 S 2f
z S
=
L
~ 1F
0 0P NS -_\i\ﬁ e
o L m— AN TS
BCL-6-XL NC N < \X S
oo Q\P* \\NPS‘C A\

7 % REE Lenti-BCL-6-XL 45 Stk B4R A

[ ¥ SR K A 8 ELISA %S REHEMMmIETR EFPin
Figure 7 Transcription levels in the lymphocytes Ko iER

cells transduced with the lentivirus Lenti-BCL-6-XL Figure 8 ELISA of antibody secretion in supernatant
for 72 h. of lymphocyte culture after transduction.

% 1 ELISA %S5 B MAEEF LF P AL BIER

Table 1 ELISA of antibody secretion in supernatant of B cell culture after transfection

ELISA result

|1.440 1.498 1.414 1.377 | 0.196 0.205 0.202 0.204 0.202 0.189 0.215 0.207
0.193 0.217 0.193 0.184 0.185 0.181 0.185 0.193 0.182 0.211 0.212 0.220
0.206 0.231 0.197 0.203 0.175 0.183 0.191 0.212 0.182 0.192 0.180 0.223
0.180 0.189 0.180 0.177 0.180 0.176 0.182 0.176 0.176 0.202 0.189 0.218
0.168 0.192 0.185 0.188 0.165 0.175 0.178 0.177 0.186 0.176 0.221 0.202
0.219 0.239 0.213 0.217 0.198 0.209 0.213 0.227 0.228 0.184 0.321 0.236
‘1.313 1.467 1.552 1.346 0.207 0.167 0.189 0.158 0.161 0.225 0.283 0.267
0.272 0.220 0.222 0.165 0.149 0.143 0.133 0.147 0.130 0.136 0.292 0.179
0.246 0.206 0.175 0.145 0.139 0.139 0.146 0.135 0.127 0.163 0.223 0.183
0.192 0.183 0.145 0.130 0.111 0.137 0.107 0.120 0.103 0.262 0.196
0.248 0.189 0.188 0.152 0.155 0.159 0.159 0.157 0.158 0.154 0.337 0.195

0.309 0.169 0.220 0.223 0.227 0.259 0.326 0.285 0.204 0.188 0.155 0.207
The four well in the black box are all positive control, and the red box is the positive well.
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WATE SR, 5 1640 52255555 (7% 10% FBS)  Lenti-BCL-6-XL 40 Ml AR S 4547, FE 40 M4
K B A Xt e, HX) IMDM 84 i3% /> Ui 8] IMDM S8 215373 & Lenti-BCL-6-XL
FEE R MM TR R A 2 W AR, R X LERE B O I A R SO AR R
KA iR dn, RHE 2 Lenti-BCL-6-XL 1Y & (& 9). @it 40T Eas Rl LIFE 2, 557
B bt A K SR A E A, AR B AR 2E . R A M A BE R A A, A e 0 AT
KRuEMpser:, mxefHREEfRFES 2 (B 10).

A B
Without Lenti-Bel-6-XL virus (1640)  With Lenti-Bcl-6-XL virus (IMDM)

1 day

100 pm 100 pm

7 days

100 pm

14 days

100 pm 100 pm

21 days

100 pm 3 ; 100 um

B9 #ikfE B MEIEFSHMMIETUR
Figure 9 B cells culture and observation after sorting. (A) B cells without Lenti-Bcl-6-XL virus transduction in
21 days. (B) B cells transduced with Lenti-Bcl-6-XL virus in 21 days.
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Figure 10 B cells count after sorting.
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WL PRRSV S8BT E L R TERE B 4
k. woe, Bt 5IA f2a FIK bel-6 1 bel-xl
PN BE DR B R T[] — AN BOkE b, XA AT DLAE e
BE AL R YL iyl —F SORL , 3G NG G OR
M f2a FEABIAEAE A LRI R K )5 Bel-6 F
Bel-xl BN EE I AT (D RE, 7ESEgR g i rp
HERH T A i s . B2 f2a FP3ILELNIE
PR EEVIRCEA R, AR G &,
] B8 R Sk A Yl S5 5 SR AR JE A 2 LAfE F2a
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TERGE AT G, e Ttk e A
JiL 4 B RN R S0, X B A 2 14 Ik B 4 i
153 WYL, AR 48 h, DIENRGLROR . &
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) IMDM 3572 Bk A 78555, ¥5g% 1 MR T
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GSWW15 PRRSV JREEHL RS AT, 1B
UK L2 P R AEAE RERS A IR PR B A, H4ad
3 MR TR, R A TS R

W7 S I 15 5 B bR ECL 200 3 o R e O A T
B 4ilfid sk, WK B A0 IES T R B SR B
Ft. T8 B ML G SRl e, WAk
B, kAR B A AE X T R R ks
FR0) B 4, ARSI B FRrE, HAEd:
FRILPAEAE AN RGO, P RE 240 i o 24
R (FE M MO B, A0 R
AR TR, OB TR, &g R s
PRI AT BB 2 20 AR B 5 B rp R F% 3 BCL-6-XL
FLHR B 4UEsET, AT Al REE I EL AN B AR
BN, SEANMITIEUGT A iR 2, B 2
HoAth T N 72— 50 . E A 45 R Uity
REUE A AT T — 2L B SERE TR Ve B B . 44 R
50 N/, FE 96 fLikhEE SR, il ELISA
FikSE, R FLN B, B84 R fL
YNARRE, HeBE 1 AL, #E 96 LA KR
Fr, RZGRIFKAESTRE B 40 25 R,
fE 50 AAL/ALAIE ST RA — L B PE,
I LA AR SRR R AT PR e R R, (HE A
AR K g, LD T RN
300 2 SR R T R TS T D IR A, A
e SR B T R A O T PR UG T LA o

ARG L SR R RS B
LR O3 R AR T RE B 4B AR K 2R ARy
P, RGN R 3 e i B 40 M b A BUAR R 2,
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AR SR SRR R A 4 O Ny RO = =
43 PRRSV HH 5 S se BEPUAR K A1k B 41 i
BT AHEM T, BA—EmN N E.
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