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Abstract: Monoclonal antibodies (mAbs) contribute a lot to the development of numerous fields in life science as a
pivotal tool in modern biological research. Development of the PCR methods and maturation of antibody production have
made it possible to generate mAbs from single human B cells by single cell RT-PCR with successional cloning and
expression in vitro. Compared to traditional monoclonal antibody technologies, single B cell technologies require relatively

fewer cells, which are highly efficient in obtaining specific mAbs in a rapid way with preservation of the natural heavy and
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light chain pairing. With so many advantages, single B cell technologies have been proved to be an attractive approach for

retrieval of naive and antigen-experienced antibody repertoires generated in vivo, design of rationale structure-based

vaccine, evaluation and development of basic B cell biology concepts in health and autoimmunity, and prevention of

infectious diseases by passive immunization and therapy for disorders. Accordingly, this review introduced recent

progresses in the single B cell technologies for generating monoclonal antibodies and applications.

Keywords: monoclonal antibody, single B cell, immunoglobulin gene, RT-PCR

BT BT B R B A a2 W ST A0
WTH, H 1975 F258 i BEHTARBOR Y
B, g REPTAR EAE A a A BIF R PRA I
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AR BTER . H AT BT R
AISIHAR . EBV ¥4k B ik ARadoR | i
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FIH EB %% (Epstein-Barr Virus, EBV) ZE{&4}
REIERL TR IR0 B 20, e 0122 Uk AR AL Y
IR0 R — 4, 5 0 I N LAY 24 508
i, B EBV HAL B 4R SRIM0, EBV #%
1t B AR SRR A SR g A0, BOxE ve B HLAT A
PR, MR B 21z 8

Wik T A Je 7 HOR 2 H AT 32 1 8 A b
e NIRRT S P BT 14 T 722 DXCRE DR A — 7 ik
IS TR A R AR S RGP DNA 514 A 21 W B 4 o
FeR AR R IS Y A0, TR B AR Y
P 2 T R s 0 A A T P A B AR, i
FOTIETCT B diffssged f L BON TR, (H215
FWHUAIFAEE AT RE, W BB B R BUE
N ERAER S, JF Ho i THiik i fiea
WAL A , JO (R R 3 e i 1) AR B 1),

BRIZ AN, T DY) BT AR 4 R FERBER Bl
WIRPTIARIE N 5 S A ABUARSER , dEiH B et
Jit 8 A BE A BT AE HAR 3k NIRBLIA, X Fh
T AR BB R A BE, HE RS A
et RG22 SRR T LR AR

VARSI B A MEPUA S &SRR
PRSP s RE IR L B PR e B A1
HURFERIHAR , XA AR TR EEEAT AR IX Y
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T S A B DAL UM R 5 B
A0 BT A BRSO
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1 B4 BAMGAEREHARTE

L1 E$EMHELEA B MM

B AAEE PR B ok TR BEDF 5 B Y 25 S AN [
Wrammert 25145 BOHT HINT HrfAt AN I
/MBI (Plasma cells) K75 ; Morris 250
W38 3k 53 B A0 A i S~ i0 12 B 4 (Memory B
cells) 75F|HT HIV Hifk ; Wardemann 25" K 5%
N H B RN HUAR R ZE R, WIEH B
Sy ESHT B AR H A B RO A

TEFEM F B IEOLT , R e MR
13558, LIRS B AN 2 A 3 A o R A
PR el A At ANE oL B B
WRELAHML, LA ELISPOT #EATHL AR 5 M40 i 3=
FEIVFA , T3 & e e e PR AR B ey
9 I A AT I S A R A 1O A Sk A
ELISA % E4% FCRAS Rt il 2 ) iR b 35 e
PEHUARRIMR RS, 10 Gilbert 2! ] I T-40 1Y
ELISA #AR(Cell based ELISA)diit i i
PRI

BAS B AN B AT A3 BEHL O B AR
PR ES, WA RS E B 4, BEfRR, (2
Bl B 43 25 35 FH T3P0 e S P B A e 3 26 v )
FE, EEOR A TEREMESURE, DUSEEE
JE SRR S E 1 TAER ST JRE S
BPURR R B 4IM, BRERAE AR, LIS BT
IR NN = iR AR LN S BT /IR Nl € i
B,

BEML B 253 25 10 ) ik R 2R WA RS
(Micromanipulation) . ¥ O i 38 & fi U1 ) ik
(Laser capture microdissection, LCM), #&EHLHE
MM (Fluorescence-activated cell sorting,

FACS), W3& 1. WidfFiktrese b i
EUNT 208 B 400, BRIk O Rk
o PRAERIAEUR 2 BORAR, B asdn i fh e
A BR 5 FOCARZR D) R A AR o AR 2R e
gL | SR s e TT ik G
s R, TERREEOCYIRI RS T WA AL S
et A5 DL PRI A0 M A o PR o %7 IR R
SOEPRAETR R, EALERR, BEAE H AL T RS,
R S Pk 2 () 288 400 i T 22 B — 240 B O B0 Bk 4 B
oy, ARSEIZEORFIREE 2%, TGk A S LAE R [A]
PARBCR B~ B 2 5 SO GHGS 40 2 1k 35
GOCRI AN S A SR, oL AU B AT
TR AN 255 U BT IR IO R, RS
PEEE R PECAR S M ML T A S el it . R
RBRARRONE 2%, X ie s R Al O 2R B, H
DECHAE ALy TERERS 1 BhAL, DT R i 73
el AT AL, S F AT TR T AR 3
TkZ—

IR 12 T e e A B 4 i 0 g
A7 AL . FOLARIC PR 2 2 80 i o3 ik 1k
(Fluorochrome-labeled  antigens  via  multi-
parameter, FACS). PUEARICHLER/T1EEE (Antigen-
coated magnetic beads). ML (Microengraving)
DL K 40 B 13 B4 3 8 A% (Cell-based micro-array
chip systems). ZCHMICHLIREZ SEA MLk 5
PG MM IELPL, —HERAETHEE
A THRIC B AR 5T 2OEPUAZ 51,
W IMAZECARC K AR HIRES & B 4R
AT, Lokt H ARSI SRR B 4R
B A BT A, O RE R A —> 20
J A 2 A28, BRSO = 23 2 40 i Y
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mHY ) B A T AR BT 5E5 10 o 1207 B
DR R AR SR, B
AR SEHE A E R T BOR o B RRIC
o B 73 0 ok R AR s PHLRE E F A0 M FR A bt i
RS PEPUARE S IE A MR 10 HARDUE RS 5
TEANIMEE G, @it AP S BEERA I 5 41 i
W BRI B ARG R, TR R R SR TR
(4 L T AN BE 5 0 1R REER Y H AR PR 45 &
A RENE, AERY R, 20T
IR o XN IE AT LATE L3 A M AZ R ) 200
BB S AR A AN, R U e R A i
A A] FHREER I Ee AT B0 1, (ELR i TG ERE
W 48 A 3 P DR TR AN A 100 8 ) B R S 445

TR 3L T HOEZ] (Soft lithographic) fltF441.es
U PR e 7 AR B R S SR Y B 2
JL, R 2 ek B A A iR g A E T
SHALA, Bz R BB E SR G,
BPA] HZO AR B RPN AR s bk, i
T S B A D 380 1) 3 0 E A b D e e Mt
K B 40 HFEHS 3 4 I 35 5% 0L R4 7 /5 2 ve P
YEo SRS R 2k F O B Sl i (B
A oT RN B R IR 10 A | PR L BRAAIR
A B N 22 B B A A3 R I S e Bk S B
MO . B3N, Tin ZERONE i BRI SR B
% B4 %1 365 B (Immunospot array assay on a
chip, ISAAC) it & Hil & &Pk, ISAAC ik

®1 BN BHMSIESE
Table 1 Approaches of single B cell isolation
Approaches Advantages Disadvantages References
Rande Micromanipulation Low equipment requirements  Low efficiency [21-23]
isolation Simple operation Limited types of isolated
cells
Laser capture High position accuracy Low efficiency [24-26]
microdissection Simple operation Complicated process of
sample preparation
Fluorescence-activated cell ~ High accuracy and efficiency =~ Complicated operation [8,10,12,18-19,
sorting High degree of automation High equipment 27-28]
requirements
Antigf:n- Fluorochrome-labeled High accuracy and efficiency Complicated operation [6,11,14-15,
selective  antigens via multi- High degree of automation High equipment 29-32]
isolation  parameter High-throughput and multi- requirements
parameter
Capability of isolating B
cells at different stages
Antigen-coated magnetic High purity High cost [15,18,28,
beads Mostly used in pre-isolation Limited bioactivities 33-34]

Microengraving/Cell-based
micro-array chip systems

of fluorescence-activated cell
sorting

High accuracy and efficiency
Low cost

Early and rapid identification
of antibody-secreting cells

Complicated operation

[13,20,35-39]
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TRIWOIET: o) — G A T, W RBAE W] — et Fr
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fI73 1 B T
1.2 iEmEERAER

25 W05 R R BRI B Y 5 L A cDNA
SO O VA 2 LR A B, R SCR0 R
B, EMIBK . TAERK, RS PCR
FAR PP ISR, 504~ B A M b A FE A 1Y
Py R R

M SRR , T E TR A B A BN
AN A . RNA B AT PCR St
FIBITE M A, 0 96 L. BT 540N
NA & it/b, 18 A28 T DUy KA 44
B AR SRR B a8 X5 g, J34h, RIFIZEAY B 4
MR I RE 1 25 B 2, aniiR i B 4k
PRI S A B Bt i Fi 12 B 40, PRI A
POk S B 20 B 25 5 4 B AR BB AR

i H A B AN Ty BRI, T
i F 3 1 5 | e A T SR alop A e 5% PCR
(Nested or semi-nested RT-PCR), iZ i FE Z R 5|4
AT, R RS, fekk e dRrE R
P 1 REY G R SRR LR IE A P A, R B
eI/ 2 e Qs i T LA DO BN NG ER s
AR AN RIS 7 S TR 5 R S, |

=

] 5 | 0 e 1 AN TR E € X, R PE S s H
O 1B s | N G G BT O/ R A e T
P ) e S P D T 4% o [ o B A E DX Y
RAYEP, Rtz A, N EEZLEM PCR
A G vE TR SR R4 T A8 DCREDY i)
51 5" gy S [0 75 1 400 3 i ey 2, 2 PR 1 M A DD il
B HBIRZIT R TN HUESEREY 8 744t
EH), (B r) 2T Z BR TR 5 145 &
FEANRAR PRSI, 3e IR J0 T 55 T A 43 1L 5
(9 B 20 b I REMEST AR N 121102327
XFMEETIR AT ZE PCR RIKRE I,
TEY IR | RSP DA ST R IR 3R 58 1% 1434 i
(Repertoire retrieve) I # Al BEAFAE [T

Ozawa 2§ 1@ 5+ 5 RACE (5 rapid
amplification of cDNA ends) J7ik I 14 HiHt
PRBE I SR HE 53 (1 58 28 PP 3, 2005 i ad g
AN [] [ A RUHT AR 22 DR ST T 9 08 R S 1 I )
175 GSP SIWIRG Y ., BNt
RT-PCR 5/ cDNA 5i—f, X% —8EMEZE G
5, ShE %A T4 PCR 51 EAH
FPAVRIZEE C HTIN G149 AP & 0 — 8%,
FIFHEXT AP FIEE XAORSF S S S 5 | iR
EE T AL L PCR, SRSy 3 h B 19
FEP o AGGEHY 5 RACE Bl S R JHIBE A (9 41 il 75
HEORER, Ozawa 42 H 19 5.1~ B 4ilfifd 5 RACE
POBRER D AT — i i, BT aed 3 th 2 F
IS IRAY PCR W5k Giky 3 th 4t
PRIEA, Jy bk B b IR 4lifk PCR 724, 44 W%
TE T S YHRE Y, RORMAL T RN A

14,20,22,46
%! L

P R PTARIE D BUHE &AL PCR J7
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WAL scFv, scAb, Fab 2517, EEUDRE AL
4 AL B LA Rk A D Liao 251 Y
ZEPMEFRIAME (Linear expression cassettes) fil & fg
PUAREL SR A A R DIRETTE: CMV )
3+ (CMV promoter), HUIARTFITH] (Ig leader
sequences) . lgGl Hi 5f oy 4% &% 6 & X 3t A
(Constant region of I[gG1 heavy- or Ig light-chain) .
ZE AR (poly(A) tail), AIF5 e H HE AR HE AT AL
XA (Substitutable Vi or Vi genes), iX N7k
o e bE e, EHEE QR FL sh Y A i b R
3K, T R T e A PR v S 18 M SE R M R S
LEXRE S

XA TE DY 1S 7=y R A5 B 2551, AT AE
AN BRI S, 40 IMGT V-QUEST (http://www.
imgt.org/IMGT_vquest/share/textes/) . IgBLAST
(http://www.ncbi.nlm.nih.gov/igblast/) P-4 V-D-J
RSN, i HAfA L SRR FIRAE O
1.3 Rk, HRFIEERRERFRMERK

U TE B BATC D S 1 A A 0 P R
A YU SE A B 2B HARTEAR N, RGP &K,
B 7 B R SRS R ik R BT
Escherichia coli, MMH, HZRERGEILH
Je M FL 3N A s R G A A T HUR RN T
B, JFC7= 0 1 A O e ) e gy 12273046,
W HA# HEK293 Fl CHO “541H 5 . i 36 A
JE AN ¥ S 4 2 AT a4 B Ry Bk, m
SDS-PAGE!"* Western blotting!*'*"> | ELISA!'®!8%
ST R e RN S E BT, ] T S T
= Bt ik (Plaque
2z BE g M %E 35 (PRNTS0
assay) M WA MTEE (FACS analysis) 1, #& 40

(Immunoprecipitation) (er |

assay) ™|
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LA 5E 2 (Live cell imaging assays) M. &
P P 5 ) ik i — A E B S
R RS L SRR DR T R P R T 1 AR A
e R

2 B4 B MR R & SUR IR

B B BT R AR B A A Bl 2R A A A R
LTH, HAE AL SUIRER 5 . BIR12
W7 . 23k R I DR N 45 7 T A AS v s ) £
o AR, BEE /T4 W)2E A e Y24 &
J&, 54 B ZEMIBTIR T A BORTIF IR 24, i
HRNIZ N B4 B MBI A 25 1 S5
REHUAIT BA M2 NIEME . A B B AR R PR
— MR SRR TR R E R L R . A B
G JE P 5 TN B R 5 T A T R A
SR G R AT R H TR B Al BT &
HARE) R T IJL .

2.1 JRIRMENRRRIETT

FLABR ] & B AR A B R | % 5L R R
IR A IRAIER B 40, R B 41
PR T 5B AT B AATTHE i AR 5 S 3% J LA
HEBZAEFARBES ISy 2 21012 B 40
A BT, 5 E B AT BB A% DA R AKSF B i
A TR AR S e RGEHLH] . B4~ B dil 4L
AR T A AP S AR P R g 1 e B A S
MRS, 20 HIV HLiRS0 B KRR,
IR TR Morris P
HIV-1 $E iR S0 A i 43 25504 B 4hifif, Jf:
TS RIREIR HIV-1 gpdl fRsrii s HbfnZ
Bk HIV-1 BUR, JEF5845 458 7E HIV-1 gp4l
BRI C IfrAE 2 e i PR A, 4 HIV-1
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PERT B R AERS B . Wrammert ZB5@ 4 B
MBI & H AR, M HINT JERYL s MR i
B E TR HINT 95 75 R RO SF DX v A
Pk, shi -y sess & B T iy HoA 1R bk
() 3 BRBUIARTE/NRUERYE HINT J 70 h J5 58K #0AE
EEER, JEH 3 MRbUARBIRII4 R 25
HINI, H5NI @bk, Liao &N A B 4
A I R IR, b % B M AR I
BRI A h Rk, UH 6 d W4y
ERY 24 ARG 9 X oEHE A HTIARIE N I
Fik, JERINTRES] 5 4> Ay AR s pE
Pubde, Jin AFPONE o BEIK G BE AU B R4
ek, AU 7 d [l A A SR A i 53 3] i
63 AR SESUA I B LA 104 2
RSB ZMI0 B 400, M szl 4 1 19
PRI 45 Bk CHFrh A s e oA . Bt
B B MBS A RO BE S o 5 T o A
1B SR T RS BT
22 BEREERFRNIET

TE g K AR T 7 TE , A B AR RAR
) B & #E % Hofb B R e DL L 8 B TR AE A,
Wang %OV 18 12 5 A B2 UM 4 5 1S R
TR D 30 85 A AL D) R ok 208 S8 5 1Y) TgHL PRI T
HMMLZAK (TCR) HePEHE, DA E S 1 —Fb
T 11 v R RE VR R S 44 0 3 3 AR oA B
Wk ELIRE 4G 5 7% L Gilbert ZEMIZE A B 41 L
AR FE A ST T OB AL L T 408 ELISA
(Cell-based ELISA) 75 %I X} & €0 298 41 s HL A7
AGE TR O REIUA, [FR R Izdiik
e B AR R PR & i = T HAE IEH A
PRI &

23 AEREBERFEHAR

BAS B G I A B AR R 5 i I A
FARIT IS [ B e M AR A R 4
BAS B EGTARG BOR RE S 43 2 AR N AT
SR B 40, 1S4 A ML 5T A s
RGN BEUIREABLEL AN AT fE . Scheel 2512
R IR KR T R B H RSP AR R gk
WG REE B LS, 45 R AL 4L K 3R
AR A, A R E5E U BRI T 4 s A
LI T R, Tl R B 4 HERR AT
TRV AN R HE AR SR . Wardemann 2510V i
AN FERE A B AN HTIARSEE R I X ik
T BT A0, B B h R A B KR 43 B
MAAREA B B e e, IS e A &
Az b B AT BEAFTE TG HERR 1 B SR ARG A5 0
— AT, AT B 4 & A G 2
A2,

M IRXTEAS B 4B A i £ B AR R 1R
WHATLIES], B4 B AlEHEAR LGSR . &
NG FER 2R o SO0 (H 3 H AT kR,
BAS B MG A8 AR 1 1 T A G S 1
AR, 504 B diMab il s B 5Z 31—
eI AR YR, A il iE PCR PRSP
WE ARG 565 | FL BARp s LU & . &
W NIREHAT SR R 2 5%, (HREN X T4
B, 54> B EHUA S SBR T LU il 55 AR
PRI T, RO T RSP & A
B RGP PLE . BT R . I N A B
PRI TP F A A5 . B B 240 BB A |
JE8E PCR 4" B3 R Jy vk LA KB (AR IE PH  3 1 4
B 2 78 S T IR I I S8 3 , RS B 2t
PR 2 H AN AEIZ W | 252005 Sl R v Ak #
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