2005; 32 (6)

EESE YRR
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(58 BRI M E M BbE i 200433;
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#HZE  Protein A Al protein L #2 4fl B ™ A1 1R P b &5 44 I Dy BE 32 AN [m] ¥ S 2 3K B2 1 (immunoglobulin, 1g) 456 701,
FEAN A P PR E R, A Sac T AL HIHEE 519 PCR 2514 1] % protein A 17 A\ B. C. D Huik&: &4k
FJ 1A protein L 1) B3 LA G &5, H-85#0310 DNA B2 Sac T BVI)G,  FEBENLIEREE B A R LI 4
TG, FAZIOE L BAEVE RARR I T R AR Tg 460 1 A5 MBI AL 5 50, Pt & SCPE
N 23108 NEEE RN, RN 4.1x10" TU/ml, A& S e g btk A By, JF ABEHL T 0E R FN Tg %1%
SCPEBEAT 4 BESRANGHLL, BENLPRE 36 AMARGRNE 1 BH P 5w BE BEAT P 50 e o3 B ), SRR 3R19 T 2 R AR R AR
FERAFAEIIHI Ig 54500 T 458, b 32 A su e HAT i protein L (1) 525 KR protein A (1 545 iy 3ak o) B 5 52
BT B RFAE ¥ (MDPL-MDPA), 4584, o W TR AR JE 1% Tg 456 431 S S5 A I A LA 45 SC e (R A o0 o1 E AR 9 1 54
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W, K Ig & TSGR DI REREFRAE T Biifigts, ok Ig 45462 71058 I SUE T 56
KEIA WRIEARER, kL, gk, 0530, protein A, protein L

FROES Q78

Protein A (4 1 (45 %5 BK B 25 111 A) Al protein L
(PRAE B R T A BE IR TR 8 £ 1 L) PR e B BR B 1
(immunoglobulin, Ig) &5 & i VE 1 40 v % &
JT 41 B T ) B0 R F 22—, Protein A W 55 1gG
) Fe BtEE X 455, Hpuiaas &an kX st 4 4
5 NP AR FERE ) S5k (DL AL By C #1E)
R A P protein L W] 5 &R A) Ig 454,
Hlg 856 Xt 5 A1 i FE YR K B &5 F Ja A 1k
1M % (B1~B5) B!, £/~ B £5 M5 #EnT 455 Ig 11 Fab
B« BRE T AR DX AN 52 W BT R S5 A A A R
Protein A 1] Ig &5 & "o g5 My 3l 25 ) M) B S | 3 %
o WEiE R S 1m) AT HE S 1T 1Y) Z AL B2 Protein L
] B &5 #4358k ) 5 protein A ) Ig &5 7 &5 #4524 1]
T SE A ANTE], A o B3 F1H A8 A 2211 4
B B EA R, H o e LTS5 B E AT,

HHF9T R, protein L Al protein A ] Fi A~ &5
AR G B 1g &GN, 201 Ig 4410
I /Ny RE BLAL . i L2 R protein L I 4 M5 A
Igk BBERI S5 R85 5] 55 protein A 4 454 TgG Fe
B &6 3 Je protein G [ g 45 A &5 #4451 2 @l
Hry M T H LS B Protein LABRIRLG 2 (A
LG, 28 2t J5 iRl & 70 1 B L LB T2 (1)

SGEGRETE, FE T R R RNE Tg 254 BT P
[FEIVESE I, ARSI a4 Gtk g APk
Vo RS, AR AR i U F AR, 1
(R B T 2 L 7 S Y b 20 DR T . AN BT
9t LA protein Ll protein A [] 54N 45 by 45 Ay J A 1)
RE AT, KJEE T protein A ] AL By C. D Highfy
BCR protein L [¥) B3 45 i BENL H 20 1) 73 1415 3C
P, RE7n TR AR, JEN RN Ig S8 FTi ik x
ZICPERAT RSN EACIIEGE, 433 T RREE e P
ANFAAWH g 85670 T4, BRiEm .
1 #RFTTE
1.1 R, BAAFIER

W B ki pCANTABSS Ji& /s 8 AR08, 55 7] 2 Bk
WA FEEAR S ANPUIRLE A 45088 (A-E) . K 1080 bp
(360 NEIEIR) 1 Mu-protein A FE [A 1) Mu-protein
A/pGEM-T easy b, HHES R MAEY ¥ H

*[E K A IRRFY 5L 4 Tt I H (30472050).
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WF =M R AE. KIBAFE ToplOF'. TG1 A5 %
B R AE ) 2 BT 25 DR AT . DR A B R AT R R
H 3£ [E ATCC (number 27337) ). pMD-18T # A4t 7
B TAKARA 2 A 352 25 40 B ) £ 380 A
W i P RE R RN R A ).
1.2 51415

M Mu-protein A/pGEM-T easy Jit fi [ §~ 1
protein A ff] A. B. C. D 453 F protein L B3 45
ML 1, %5 Sac 1 (-GAGCTC-)
g )AL . T PCR 473 ve [% T pMDI18-T #ifA I
1) Ig &b & &5 M 3R BEAT e 51000 1) B 51 )
RV-M 2y 5 AGCGGATAACAATTTCACACAGG?3',

W 51 % M13-47 4 57 CGCCAGGGTTTTCCC
AGTCACGAC 3'. I T PCR §" 14 7 [ T~ W 14 fi
pCANTABSS # 1k I Ig 45 & 4 11 L 519
pCANTAB5-S1 4 5’ CAACGTGAAAAAATTATTA
TTCGC 3', TNii514% pCANTABS-NOT1 Jy 5" GC
CCAGCCGGCC 3" . H T w B T W W f
pCANTABSS #i 4k I 1g 454 4 1 /7 51010 o 1 i
51 ¥ & pCANTABS-S1, K ¥f W & 51 ¥
pCANTAB5-S6 4 5 GTAAATGAATTTTCTGTAT
GAGG 3'. Ei&5|W3sh B TAMEARRS A
P23 i) 45

Table 1 Primers for PCR amplification of mono-domain of protein A and protein L

Name Description

PA-uA Sense terminal primer of protein A-A domain

PA-uBC Sense terminal primer of proteinA-B or C domain
PA-uD Sense terminal primer of proteinA-D domain

PA-dBC Anti-sense terminal primer of proteinA-B or C domain
PA-dAD  Anti-sense terminal primer of proteinA-A or D domain
pL-u Sense terminal primer of protein L-B3 domain

pL-d Anti-sense terminal primer of protein L-B3 domain

Sequence(5'~3")
CACGAGCTC*GCTGACAACAATTTCAAC
CGCGAGCTCGCGGATAACAAATTCAAC

TCCGAGCTCGCTGATGCGCAACAAAAT
TCTGAGCTCTTTTGGTGCTTGTGCATC
TCTGAGCTCTTTCGGTGCTTGAGATTC
ACGGAGCTCAAAGAAAAAACCCCGGAA
TGCGAGCTCACCAGCGAATTTGATGTT

* The Sac | recognition sequence are underlined.

1.3 TEHEEEIRER

Taq M« BRG0P 9 O B . BRME B R T R
DL2000 DNA Marker ) TAKARA 2 @ 7% . T4
DNA JE#ERI H A6 AW TRE A A B A
B bR 1 BT M3 W B R B e B 44 (anti-M13-HRP
monoclonal conjugate) % Fl Amersham Pharmacia
VAN
14 FBEMIE B PCR IG5 %E

Pl Mu-protein A/ pGEM-T easy Jii i Ay B AR 43
5 514 PA-uA F1 PA-dAD PCR 14 protein A ff]
A 45k DNA, PA-uBC fll PA-dBC "1 B fil C
SERyI, PA-uD Fl PA-dAD ¥ 14 D 4kl LIk
THALBEBR B AP, F pL-u Al pL-d 454 PCR
14 protein L B3 &5 #4937 B, & v Bt PCR ;= #y4l
0 J5 43 5 v B T pMD-18T #4443 545 B 3 41 Joc
Frik & g R RE R AE MR IR S5 R =1
1.5 WEARRESENEE

fili$2 pCANTABSS Jithi, Sac I BEV)IE7C, [0
WAk, BPEREIREE (CIAP) M1k, W7 &

JBe [Hl e . DA P OE B 1) PL/pMD-18T. PA-A
/pMD-18T. PA-D/pMD-18T. PA-B/pMD-18T il
PA-C/pMD-18T A #ti, HI RV-M Hl M13-47 4 51
Yy, PCR ¥ 3547 WM T M 20 17 41 16 - 45 1)
% A Bt (PA-A-T, PA-BC-T, PA-D-T M PL-T /i
BY). % H BealifbJ5 43 A Sac 1 BY), X5 G R ]
i PA-A. PA-B. PA-C. PA-D H Bt PL A B B
protein A %25 M3 Bt 5 protein L B3 45 #4348 Bt
B A, JH T4 DNA & B 16°C 2 ) & #
30min. 1 h. 2h. 4h. 24h, FOEAE R KE
BrewpiR ek, MT g 468 BENLA &
JE AL 2.
1.6 4R & ST IR PR R 7w R it FE U -8

TR I 52 78 4 T 1 % K ) T £ I 2 A 4 . B
21k pCANTABSS #ifk 5 F G =Wtk 1:3
JEIRLE 16°CIERE I JG ek TG B2 8910, 4%
ARFIEI ) 10 ml . 2xYTG Witk EE9: 1 h, 4 JEL
10 plv 1 ply 0.1 pl ¥ LB (7% Amp 100 mg/L)
PR 37°C I R RV A AR BRI 1 ml
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4x10" TU/ml [f] M13KO7 %l B W i Ak 78 %, 37°C,
250 r/min PEFHEFE 1 h, 1000 g 20> 10 min, 415
JUVE 10 ml 2xYT (& Amp 100 mg/L A1 Kana
50 mg/L) &%, 37°C, 250 r/min &% 77 1. 1%
591 000 g B0 10 min, _FiEZE 0.22 wm JE R
U, SR I ACE 40K B AR 4 4 S (PALn/phage).
A I ) 2% i 78 K SR protein A [F) EE 41 W 1 1K
(PA/phage) FI/E BH X JE, e 7m N LT 1) 0 4 0 1
Y& (LT/phage) FIAERH T L. B 1l FA IR B 4 10
5 RBIFGRE, B B A KW K A TG,
37°CHEFE 1 h J5 ik Amp Hitk LB PR F= v £
AL RESTES
1.7 EHEEEAER IgG FiHiE

N Ig H pH 9.6 115 % #5 2% v i 200l £ 4
(AR R 10 mg/L) T HES A B 5 10% I JIg 95 %
0.01% NaNj;, 0.1% Triton X-100 ) PBS 3} i i &=
HEMA 1 h S, PBS YE¥ 5 K. HEA MR EREALSE
Ji 100 wl 5 A1, 00 100 wl PLn/phage W 4 44
P, 37CHEE 3 h Jakdk 50 K. BEFLINA 100 pl
RSB EE KM Ecoli TG, 37°CH; 9% 1 h,
WCEEBW, B 10 wle 1wl 0.1 wl ¥4 T Amp it
PEPILTHE, 0 W AR Tg 551 0. AR B
P 50 ml 2xYT (& & H 5 % 100 mg/L) 1 77
£, 37CH:FE 1 h G 10° TU ) 4l By 05 1 44
M13KO7, #E:F% 1h JFIMA R R 2 15 mg/L,
37CH IR, B IR BB 2 0.22 wm JEE L UE,
1y 1gG 235 RN 3% Jim 1) PALn W B 44 2 . 15 B 4 5
I PA/phage. [ 7%} LT/phage F14% 1 %) (A
I phage) 1E e, Rkl FEf A 4 4.
1.8 EBMiERXIEHAAESXERMBRBEANRE
RIEE

DR WA RT A S T W T s A A P ML g — i
BRI Ig g5 GBI (WL J77% 1.6) EHREL 48

@ 7 2 3 4M56 7 8¢

3 4 ¢ © C 1 23456 7M

ANk, BN A LR U514 pCANTABS-S1
H1 pCANTABS-NOT!1 #47 PCR §73, ¥ 3444444
94°C 30s; 53°C 30s; 72°C 45s; 35 MG, BB
P %6} i LT/pCANTABSS, [ VX I pPCANTABSS.
PEIRRE LUK 2 PCR =1 K N, LA BT ddi N F
B LA B g e 3o B2 Bk BH P e PCR =44k
e JE H Sac 1 BV % 5E.
1.9 PRMSEFERIFTI ST

BEMLBRIUERS 3 4 FN5H 4 % 0k PH P ) o v B
il DNA $# A G gl fb mAIME Bk, 40 L
R A =) 43 5l B B3 75 | %) pCANTABS-S1
NV D14 pCANTABS-S6 BEAT 1E . S 1] 5471l
52, P45 B F] DNASTAR #4F50#r.
110 REMEREERKN Ig E&TEENE

W JE s AR SR A P 41 (1) B e I W 1A A4 1Y) TG
BRMEFRI T 10 ml 2xYT (52 % 5 % % 100 mg/L)
Rigedk, 37°CHiFE 1 h JaInA 10° TU [ %l Bh Wi 5
& MI3KO7, FRiFF 1h e AN EIBHEE
15mg/L, 37°CHIRIEW. PEG JIE MM A & T
2ml 2YT o, 43 5l 5 o o e Tk e A D i B
pCANTABSS Wit 18 14K Fl pCANTABSS ¥ [ W3 11 fir
WARIEAL E.coli TG W5 7775 KA RS DN 1) Wk B
RSB 22 102 TU/ml J5 %3 100 wl JIA N Ig £
#Z (1) ELISA B4, 37°CHCE 2 h J5 1 PBST ¥t 5
I, N HRP bric Hilg i ipi 4 &, TMB Bt
Jr R A o0 BUAH.

2 % B

21 BREMERBEPCR Y IESRE

FJ % LA protein A Fll protein L ] Ig H.45 ¥4y 3ak A
FERB R AL & SCPESE NS , 2 H PCR B9 1 U7
il £ S g I B IFE N B Sac T CRE AL
AT 7R PCR 3G A SO 225 B g iy B

domain

Fig.1 PCR amplification for A,B,C,D domain of protein A and B3 of domain protein L
(a) PCR amplification of protein A A,B and C domain. M: DL2000 marker; /~4: PCR products of protein A A domain; 5,6: PCR products of B
domain; 7,8: PCR products of C domain; C:blank control. (b) PCR amplification of protein A D domain. M: DL2000 marker; /~4: PCR products of
protein A D domain; C:blank control. (c) PCR amplification of protein L B3 domain. M:DL2000 marker; /~7: PCR products of protein L B3 domain;
C:blank control.
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Hrp protein A 1] A. By C. D Jy BtAl protein L )
B3 45 #4 38 fr B BB A 4 1l O 192 bp. 192 bp.
192 bp. 201 bp A1 234 bp, FELIKALI W os #5414
By 5P AEARTT (B 1). K Bk 25 v By vo b
T pMD-18T #ifhk [, 4L FORLII 7> 45 FE 52 44
N B A Y B Rk 41— 2K

22 MEARTREASENTE

221 RES BT Bl g iR H BRI IE
TP 4% B0 45 K 8, pMID- 18T #4120 S5 A A,
RMIE A7 A R 514 RV-M Hl M13-47 43 % PCR
P HE1F B P 7 AT T AR 20 77 51 1 5% 5 25 4 33
BB, HH & protein A A domain 1) A Bt h
347 bp, % B. C domain [ J5 Bt Ay 347 bp, & D
domain 1] i Bt & 356 bp, & f protein L B3
domain }i B 389 bp, HLUKKL I o #4731 Fr BEK
NSRS 2) . BT A T B
G, IR R B Sac 1 BV G2 W /N T PCR i
=K 2), XAt Sac 1 BEVISE2 1 &
SERIIA B, RUEBEALAL A SO R R (Rl
R S R AR BE, FH T4 DNA JEHERE 5 B %
$:30min. 1 h. 2h. 4h fl 24 h FIEBEHLAL A 9
TOCHE,  FVKA I R IRIE R v B >250 bp, 1) 1
HCHF, JEHE 4h B R 3R45 KT 1 000 bp 1 Jr Bt
(Kl 3).

Fig.2 Preparation of Sac I digested DNA fragments of
PCR products of A, B, C, D domain of protein A and B3
doamin of protein L
M: DL2000 marker; 7: PCR product of protein A A domain; 2: Sac |
digestion of PCR product of protein A A domain; 3: PCR product of
protein A B and C domain; 4: Sac I digestion of PCR product of protein
A B and C domain; 5: Sac | digestion of PCR product of protein A D
domain; 6: PCR product of protein A D domain; 7: Sac I digestion of
PCR product of protein L B3 domain. 8: PCR product of protein L B3

domain;

Fig.3 Ligation of mono-domain of protein A and protein L
M: DL2000 marker; /: before ligation; 2: ligation for 30 min; 3: ligation
for 1 h; 4: ligation for 2 h; 5: ligation for 4 h; 6: ligation for 24 h.

222 A SCPEIWE B RS RO B E . & B
HERE P Y Wk pCANTABSS W B b 38 44 1%
B, HALKIGAF R TGL, £E 10 ml [RGB h
Sy HIEC 10 wl 1 ly 0.1 wl ¥ LB P, KA
R IR T 500 . 230 . 264, ndi 1ol
RETHEL, ZSCEE M ESE A 2.3x10° AN [A] 1) v [
A TA] G642 BH %) e PA-pCANTABSL #4030 Ky
1.6x107. % AL TR F 4 Bh W B 7 M13KO7 K%L, 3715
PALn 21 W 1 4 S (R AR), WA N 4.1 x
10" TU/ml. PA H 2 W5 B A4 2 (Js A RT3 B2 A 5.0
10" TU/ml.
2.3 EHMERER Ig FEFFIE

FI N\ 1g %} PALn/phage 31T T 4 25 F i ik,
0 0 % v ¥ 0 BH PR 6 B PA/phage, B 1 X R
LT/phage. Jj T Resh A TRIERR, TAD RH58 = 4
SR Tg S5 AW TV, BRI . SR
N BEAE SO T 1 4B B R AT Bh A IS FR
L2 O, MR AR ELE 1.5x10% £ 2.0x10" Z [H]
Ak, ToW R Ig S5 ARV v AT R Ik
B YRG0 ()R e, AHE S AR K. R IS
i, FRATTREHLPREL 48 MR FEUEAT PCR ¥, A4
I AR/ Bt (FRAN R ES ) 0 4 ) el i 2
MR AESCEEP LG o0 (] 4. 42 3 L 5), AR
WS HOE 2. B TR RGN, B AR
B v [ (=2 A domain) JIT v 1 LG 451 4557 28 £ 0 1 1Y
s BItEsERE ChEEBE, TN B) KA
SR e B T o7 1 LA AN T B A1
24 PAMZEEEARBRHNEBIEE

SR T E S I BH 1 1 e B A S & Tg A A
FALERIIE R Sac T A7 SOEHMEG,  BATTH 16 A3 3
Ry 5 4 R T 2 DSRS0 e % PCR )ik
1T Sac T BEDIHT, 45 HRIEA K/ PCR 74,
2t Sac 1 BV 5 Y9735 200 bp 2 A7 K /N 1K) BA45 R
B (] 6).
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Table 2 The Ig-binding assay and titer assay of original library and selected libraries of

every round

Number of infected TG1 clones

Phage Titer
10 1l 0.1 pl
LT/phage 5 0 0 1.5x10'
First round PA/phage F F 73 4.0x10"
PALn/phage F F 49 5.4x10"
LT/phage 1 0 0 1.5%10"
Second round PA/phage F F 151 2.1x10"
PALn/phage F 91 6 9.0x10"
LT/phage 2 0 0 1.5x10"
Third round PA/phage F F 312 2.0x10"
PALn/phage F F 51 1.1x10"
LT/phage 5 0 0 1.5%10"
Fourth round PA/phage F F 122 2.0x10"”
PALn/phage F 31 5 1.6x10"

F represents the number of infected TG1 clones is more than 300.

@ ) , ©
1234M5678C 1234M5678C 1234M5678N

123 4M 56 78N

1 23 4M 56 78N

Fig.4 Displayed fragments analysis in the library of 1~4 round selection by PCR amplification
1~8:different clones; C: positive control (LT/pCANTABSL); M:DL2000 marker; N: negative control ()CANTABSS). (a) first round

selection. (b) second round selection. (c) third round selection. (d) forth round selection.

40 -
N 35+¢F &
) A
Table 3 Phage displayed fragments analysis of every & 30r
=
round Ig affinity selection of combinatory molecular library % 25+
o
; o ; ; 5 20F
Displayed  Original First Second Third Fourth g
S 15F
fragments round round round round round o
0 domain 8 8 8 5 4 z
[=¥
1 domain 5 5 2 1 0 o ,
0 0 1 2
2 domain 35 35 37 26 23
3 domain 0 0 1 7 12 Different round of recombinant phage IgG
affinity selection
>3 domain 0 0 0 9 9

classified by the numbers of domains. Fig.5 The dynamic of distribution of various displayed

fragments in the library during the Ig affinity selection

[J: negative; [H: 1 domain; [: 2 domain; EF: 3 domain;

>3 domain.
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2.5 PHMZEBIFSISH

(@) b M Tg SRANGRL SR 3 5 SO RS 4 52 S0 4%
(1234 M5 6789

HEFE 18 AR AN R BHAE 7o 12847 DNA > 4131
S, SPMTBHE S B Tg 45 E a5 R BRI 4 s L
[ri) I 2 S A SO BE ML PRI 12 > 5 B A O X i
(K 4). Gi R0 W, ARG SO R AFAE S B Ig 245
gk, JEREVIBEHL T AT, A2 15 ASI5E 1
FLETRI A T AN O R FERR 3 L PR 45
SCPERHPESCRE T, BT S G5 R IR 1) 4 1 1) 3
P& R ATV R A, 48 OER 3 1 Tk (36 >IN
SETLFE N 32 ) B4 A protein L B3 Zif 4
AU, protein L A1 protein A . &5 #4) 35k 5] [
Fig.6 Restriction digestion analysis of PCR products of Ig O OCHEA) B0 e 4E M B 45 K, i L MDPL
affinity selection positive clones in 3, 4 round selection (mono-domain of protein L) % protein L ) B 45
M:DL2000 marker; 1,3,6,8: PC}:l:rI(.::lits of various positive clones; 2 iﬂjz, MDPA (mono—domain of protein A) Tﬁ% protein
4,5,7: the PCR prl)dllc’ts, digested with Sac T ; 9: positive control’ o; AT G A S LR R 1 e T AT
protein L B3 domain.(a) third round selection. (b) fourth round selection. ~ (MDPL-MDPA),, W &5 Ky 12 S0 AE R AR 8 1 o A
FAAE, T ANEEZH SO TR i e 15 2 A BT I 1g 456 7
TERIEI, 32 DA 24 NS LB A
FAAE.

Table 4 Sequence analysis of phage displayed fragments of Ig affinity selection of combinatorial molecular library

The original library The third round selection The fourth round selection
Idomain 2 domain 2 domain 3 domain >3 domain 2 domain 3 domain >3 domain
3#A T# A-Lr 4# A-D 6# B-A-L 3# L-D-L-A 1#L-L 3#L-D-L 4# L-D-L-D-L
8# L 9# L-Dr 7# L-A 26# L-D-L 9# L-A-L-D-L 8# L-A 6# L-D-L 5# L-C-L-D-L
10# Br 11# Lr-L 8# B-L 31#L-C-L 27# L-D-L-D-L 10# B-L 9# A-D-L 13# L-D-L-C
14# Lr 18# Br-L 19# D-L 34# A-B-L 35# A-D-L-B-L 21#L-C 19# L-C-L 26# L-A-L-B
40#D 23# A-D 33# L-C 38# L-D-L 36# L-A-L-B 25# L-L 29# L-B-D 33# L-D-L-D-L
AR H 33#Lr-C A2#L-L 40# A-D-L 44# L-D-L-D-L 37# A-L 37# A-B-L 41# A-D-L-D-L

A,B,C.D represent the A,B,C,D domain of protein A respectively. L represents B3 domain of protein L. “#” is the number of different clone

“. .

of original library and third and fourth round Ig affinity selection library. “r” represents arrange in reverse. Underlined represents clones
containing (MDPL-MDPA), structure.

1.8

26 REMBETEEEKL Ig £&FENE o

H 4 1[I, L-L SR B AAE20 3 48 Joh 4 42 J2r
BT S R 3 ORI, TR AR g 5 < ol
T(protein L) ¥ 45 M3} & ; L-D-L Ml L-D-L-D-L 061
LR A A T LD BRI A MATEE, % ol
5 34 7 3 P T (MDPL-MDPAY), 45 14 5 18 1) JZMIREREERNE ..
I, FATTIEFEIX 3 Pl e 17 A4 (T ol o 1 6 25 Bk 3 Selected phage clones
/l\ﬁﬁé) o PCANTABSS e 1 B LY M Fig.7 Selected phage clones binding to human Ig by
5 N Tg LA (B 7), SR R L-D-L TosA

1 L-D-L-D-L g B AR 5 N Ig 145 &b ki LD5: L-D-L-D-L;LD3: L-D-L; 5S:pCANTABSS. /: LD5-1; 2: LD5-2;

%ﬂ:}{_&'% L-L $E‘EF§% ﬂ%’ﬁi, ﬁﬁ,ﬁ\-ﬁ 2 /I\ L-D E 3: LD5-3; 4: LD3-1; foL;)8312,16]I;l;32-3,127 5LS-L:%-I; 8: L-L-2; 9: L-L-3;
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S &0 L-D-L-D-L &5 Aia e 1 4~ L-D 458

3% #

e BR A 4545 73 T protein A 1 protein L
AR 737 4589 Je 55 o 5 3R A 45 B R AL
17 2438 H K protein L (1) 4 454 Tge BEE ) 4514
ik 5 protein A 4 AN454 1gG Fe B IR 45 ke a2 il
HRIEE T ARl & 1 protein LA, H 5 kiE
FI4E A BARA R NG, AIEA LR 2 FEARS S
REJJMIAR N, A fe BB 45 G RFAE, Wi [
ghtr. BT bk gy ) B — R R R A 3
T e BREE A 455 0 T IR AR T R B oo 2 FL L 4 iy
B, B, EARWESH AL EE protein A 1] 4 4
FLEE R, (A~D) F protein L ) B3 H 45 fy e/ A 45
PR, R ICREMLAL & 0 30, JF R R AE IR
BRSRI, WA Ig AR RITR L, @IS
N Ig 55 DIREI 73 T 451, SRt — 5 e Bk
HAL G TS DR

TESCE R g FE v, AT PCR 9719 1) %
B RA B e B R T AR L, BT Skl
F51%) PCR 9 Sl 4% # g My sl BUHEAT Sac 1 1
DI X FE & g i B B R I, [ Sac 1
AL LR e AR N, X FERRLRAE Sac 1 1
DICR,  [RIREY) A BT SN, 50 G A 43 15
N B e b DR IR ST PRI R R R3S B 3 42
R AT DL B (K] 3), 1% 30 min B A] H L 750 bp
DLER B, BEERTER, Ny B, KB
Cy eyl | o N R LB R /b e 56 QI & 2|
ZRETELF . HZRHETIA A1 Tg 455 g5 e
GOy .

AR PR 43 4 S o W TR i R A A
pCANTABSS" I, JEAT I+ T B X (1 gt 1 44 i s
AT IR R 7S A4 A 23 AT S A T o T 2 )
22—, BT R A8 A 3 s i gt (1 2
M oA P P A, I R B R SR AR R o T
B AR PILZ M9 0 T F k42 3k (G4S),, BEA A
T R AR RN B R P IR 11 AR S R T
DIREMIYERE, FRATTN B A B D s 22 B R 8K
B 1 SR, N R AR T AL 1 3 S
FEAE A 2.3x10°, 2 BR TR A 2 4.1x10". H T
PR IR 03 1 SO B M 384T 5 Fh, AN B A Sl
ERMA T 3mSR 2 B KI5 1 6 A
HL G AL S B Lz 1T A, BT AR IR S 10+102+

10°+10*+105+10° BJ 1.1111x106, A1, FeAl T 2
LA SCRERE A2 B 1 A3 6 A2 38T = B AL
I R, AR AL B AR 1K 4 DU Tk B
105, DRI REAR G b A Tg 231 REAL TR 1 22K,
X ER R AR SCE RN Ig HEAT T 4 $e4k40SE
R REACTR %, BT H T TG 2 DA ) B AT 28 A
DRI BRAR Lf Hu VP A BF 5 1 T 2L, TEA S
H, JRATTE F ) Tg 45 G R T IR R A
R RO NEN R B AL LB 3 FhARArok PN i
WEROR. G5 R WI(GR 2), W R AR i B 7 9k 1k
FEhRA W BRI, Tg 45 Rk B L i Ik
B e BRI A, AR IR, ATRER R 2
BATVT I 38 T7 V24 BN T R ot s . ARG, 4
AT B IR, 25 O 326 50 TR ST v 1 BH P e P K
v B 9 L 491 I 25 0 2 R 2 11 386 T B A e 3
(Kl 4. 33 FIKE 5), ot —AMRLE i I 45
br, JREWRER KB wESAE 2N g 464
ek, X e R 3 11 R P [ P i 7 Wk v 4
Ig M&a G, Az AEdmk i F2 3R 3. %45
FRAEBRATDOS F R 2 (1) Tg 2545 70 1 H g i S i AL 41
B SCHEE T HEAT (R AT P A8 s AR RRUE TR A2
(G RATR).
HIEMSCERIEL, 553 58, 5 4 ReUmIE SCER
B GLRE FPAIINE 45 R W, I fE SR R T A
JE AR B AL SC 2 T R I PR 5 R B 1 HEB, ek
BH A o B v Tg 2575 45 R 3l 19 28 st S 7 o 1 A 1)
FRAE, W4 325, a IMIBRHEZIRL: AE4a 0 1)
sofEH (36 ANIIE s 1) 32 ) YL T REAE P
f1 protein L F protein A 45 #4335 [a] B 5 52 HE 51 1)
45 f)(MDPL-MDPA),, A4 24 54 LLiz gt
I RS E XA T RARE A, 2—f
AH) Ig 4G TS e, B A R AR
. b A b, JL 44, mE-F g S5 E
I B R B T, ok 2 AR RN, H
H 1 AN protein A (R FLESFIHETIIE i, 3 A0 2
AN ES LB3 e R, B 2L )74, c i A HE
GRS, e 8 AN, e B R R ] R HE S 2 1 A
Protein A H 45 Fy3ak iy 52 Z B 3 ANIZ e i 4L
B, DAFCIEE 1, 2 5 1gG 1 Fe B mioi M) [ &5
G, geah, e Ig AE M VH3 &5 & 0
Protein L ¥ 45 #4358 1 50> o WE e RN IL A L 58 1)
4 R TATIN B EA G, 454 gk BolE 19 Ik
TIHMTREF R AW 1g, a5 T 1gG. IgA.
IgM. IgD Al IgE Z R 1g 701, Witk & 4410
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S TUA VRN B E T e 23 8] T 2RO R &5 0 &
H g 4t TR AL Ho i protein A F
g8 R CHE B AL R SR L 25 A4 6 T 1gG Fe BERAT
gEa e, M IgG B Ig PR EEA S, H
protein L (1) L 45 #4355 52 20 B 1) 2L 7 41 AR 5
Igk FHE ) 4545 e JJ AN protein A HLE45 ) 1 Fe
&G, H Igk BHEAAAE T PTA RN 1g 70 1,
IR T % T — € g5 SRR Im A i /3 2], ks
fiE 2 protein L F1 protein A F. 45 A4 33§ 5] & . 5 4 41
45 ) (MDPL-MDPA), JE A 351 Js X, #E W 24 %
gy e AT AR TIg AT AR X (Fab) 23 ) H
protein L Fl protein A 545 F4 3k [7] i sEHL 5 1gk 56
BE K g BEE VH3 PIXWELS &, TERUAS & AR
KPem HoRA R TIE LA, Beht, Z S5 it iR
BT protein A [¥1 S 45K 5 1gG Fe 454, foFetk
PR N B AT Tg 5 A T MR A I 45 R R (B ),
J#&7~ L-D-L Fil L-D-L-D-L B 5o W g 4 5 N\ Ig 19
EATEMEE TR L-L HOg B AR, A
2 L-D 45 # L-D-L-D-L ¥ &5 & 35 ¥ A s & 1
L-D-L. }t4h, Atz Rk aitb i L-D-L 5 Ig i
siffe htbiE s T L, R sl LL 5 1g
464, MR L-L 4 L-D-L Y5 Ig i 454 W AR
FH] (G5 R AR), XKLL IEF T (MDPL-MDPA),
ghR b 1g FAEN VH3 K Igk FBEXNCE S5 4 1L,

AR E A T 2 AT Ig 4545 & M
protein A Fl protein L [¥] 5§45 ¥ 3 b WL 415 40 1 Wik
WARRER SO, SARSNE [ BEL I8 3R 1T T 48T
Ig 456750, Nk — DRI 1g &6 I 4
5 DR de it T — B & se, Wbk Ig 4557
T ) SO TR RS, H AT, BRI R R
KT 2N g diGnT, R T Ig 860
PR, D0 g &5 AR T B T 2,
R St R SIS
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Phage Display of Random Combinatorial Libraries of Ig-binding
Mono-domains of Protein A and Protein L. and Ig Affinity Screening”

XU Rong?, SHEN Yi-Jun", DENG Song-Hua?, CAI Chun-Xiao®, CHEN Qiu-Li",
JIA Jian-An", WANG Jin-Hong", PAN Xin", PAN Wei"™
("Department of Microbiology, College of Basic Medical Sciences, Second Military Medical University. Shanghai 200433, China;
2Department of Pathophysiology, Anhui Medical University, Hefei 230032, China)

Abstract Protein A and protein L are bacterial cell wall proteins of importance in pathogenesis which have
different crystal structures and bind different sites of host immunoglobulin (Ig). A pair of primers containing Sac 1
sequence were synthesized to amplify A,B,C,D domain of protein A and B3 domain of protein L by PCR
respectively. After digestion with restriction enzyme Sac I , these PCR prepared Ig-binding domains were ligated
randomly with each other to come into being a combinatorial molecular library. The library was displayed on
phage surface by cloning into Sac 1 site of phagemid pCANTABSS. The capacity of the phage library were
calculated as 3.4x107 clones,and the titer was 6.2x10' TU/ml. The sequence analysis showed that the displayed
DNA fragments in the library comprise of various Ig-binding domains ligated in random. After three or four
rounds affinity selection with human Ig, 36 positive clones were sequenced at random to analyze structure of the
recombinant molecules. The sequence analysis showed 3 kinds of new molecular structures existed in the selected
molecules which were totally different from its natural molecules. The characteristic structure of (MDPL-MDPA),
which consists of the repetition of mono-domain of protein A(MDPA) and mono-domain of protein L (MDPL)
existed predominantly in 32 of 36 positive clones. The effort to proceed molecular evolution study of Ig-binding
domains combinatorial molecular library by phage display not only provides potent approach for research involved
in the relationship between structure and function of Ig-binding molecules, but also a basis for Ig-binding

molecules rebuilding.
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