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Functional Expression of Anti-BNP sclv in
E. coli Cytoplasm for the Detection of
B-type Natriuretic Peptide

Bo Hee Maeng, Dong Hyun Nam, and Yong Hwan Kim*
Department of Chemical Engineering, Kwangwoon University, 447-1 Wolgye-dong, Nowon-gu, Seoul 139-701, Korea

Abstract B-type natriuretic peptide is a neurohormone secreted in the cardiac ventricles. BNP levels are elevated in
patients with ventricular dysfunction. Therefore, the concentration of BNP is important factor to reflect diagnosis
and prognosis for cardiovascular disease. In this respect, anti-BNP scFv is an urgent requirement for early
diagnosis in the field of biosensor. Herein, the genetic codes of anti-BNP scFv were chemically synthesized and
cloned into both pET22b (+) and pColdIV vector, respectively. The recombinant scFv was successfully expressed
as a functional form in cytoplasm of E. coli and detected through Western blot and ELISA. The highest level
of functional expression of anti-BNP scFv was achieved using pET22b (+) vector at 15°C by addition of 0.1 mM
IPTG. Additionally, being exposed to both BNP and ANP, anti-BNP scFv specifically captured only BNP. Therefore,
anti-BNP scFv expressed in this study will be applied to measure the concentration of BNP as a diagnostic

recognition molecule.
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Ao AdeA ErlEs A48 T 2E<21 B-type
natriuretic peptide (BNP)< atrial natriuretic peptide (ANP),
C-type natriuretic peptide (CNP)2} $HA| 2175 28.2] Fo
&P, UEF 239 o7 S YEF=ilEd3dx 7s
of #osl= T3 T =E0|t}[1]. pro-BNP2] N-terminal
pro-BNP (NT-pro-BNP)&} BNPZ9] 4 3A-S AA A
= BNP= % 32709] amino acids® 7™, cysteine
residue®l| A disulfide bond= ZE 177]9] o}w|=At 31g]
T2l 971¢] amino-terminal tail®} 6712} carboxyl-terminal
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259 A o]l oA A gL e FeE
gt e dAEA] AL HlEoZE A Hd
2 A7} 441 single-chain variable fragment (scFv)7}
Atk A9 heavy chain light chain®] variable domain
< A9 HAR AZEst] = scFve WA W=
= 2] A Soldi M-S AN E FiF
o7 22 A7]2 Qe R} AdelFo|a gk s Algol
7hset, i 71eS o83 S44 < isolation©] 7k
stk e 7ML gl (7). =3 O] #e /A
UH FsHdE @A ks Bl sk SV g e
AAAQN AxE Thssivhs A A scFve] 2 54
stuoltt [8]. oAl B2 8ol ZEE scFve A
71zl oA Fagk XS Al FH A 0w Tk
el A% X8 % Hdee] &% 3 =2 24
o} [7]. SHAINE, TR scFve] digarola]e] w2 B8
d FEE] WASo] Fom, o2fgt Feljo] WAL scFy
o] thFsh o] gofl el alo=w A3t webA scFv
o] 7154 7HEA FER ] e 53] T8 HAE
okt [9].

ole] ¢-gl= AP kg Axe] et EHR 9 o] 8-S
$1%F 3 BNP scFv 3419 thiadt o5 A2 el A Y
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E2 TR @AS 358 5 qlvke o] ok 2 A
Aellre iatol A Azxg Tl wde] 71 de] 2o
3 e T7 ZEREHE HIA| S 3235131 9IE pET
WE el Ae S5 ZZREQ cspd T REE 1y
Axdlo g F23}131 = pCold WES 0]8-31e] scFv
Ao} AR W2l WS AESIAT 53] espd =
BEREE W EoX FAAR] AR ofu]iegl o]
o]Fo] A, o]Egh A W] 5 &ntE vl
Agol 7Fest7] Wil H gt E84 Tl
of 7hg-A AR o] Wde] gol o] &HI Y= HH
AZ=gllo]},

E Aol A= & BNP scFv 8 f-3A1=2 24 @8
HEE gasty i G oA 2z JF,
IPTG 5 s&d ue} gepAe dd S vusty
2 Od 20s FAs e, THE scFv A2 BNP
o] M= E ANP FH#4e] Hstz e} nlwste]
BNP scFv @4} BNPol| thit 5017 71574 A5k
T & BNP scFv &A|9] thigt ol o] Al o &
ol #ate] L3 FHolzl AFAteEZE obF jlemg, o
A= HZ29 3 BNP scFv A &3 A7 2 Aozt
Zidigteh mg AR A&AR] St FAE st
o] #Z, BNPo} e AREHT2E FAE o] &3t=
o] 2 Bl AFHA e HE uda B, &
BNP scFv @A 9] AL 1 E-8o Slofx= & ofnlv}
Aekar sk

e 2w
tielzo} FFEet EalAn|=

o] Ayl A 2§23t & BNP scFv &4 &dS 93l A
€%, pColdlV WE]:= TaKaRa Inc. (Japan)oll4] pET22b
(+) WE+= Novagen (W1, USA)oA 27 FUshe] ALE-
sttt 1E]a FEASS 98l ARe-E BL21 (DE3) &
5= RBC Bioscience (Taiwan)ollA 7]E 31Tk Western
blotZ} ELISAX S 13 primary antibody$! anti-His
mouse monoclonal antibody®} Alkaline phosphatase
(AP)7} §3¥ secondary antibody<! rabbit anti-mouse
IgG polyclonal antibody+= Abcam (UK)oIA 2tz tuj
SFTE 1 9o B3k AleFE-2 Sigma-aldrichol| A i
Sho] ARS8t

W

Rzt 229 ¥ M

B

0;

3} BNP scFv 34 -5--A}= Robert Deberardine Abbott
Laboratoriesol|A] @3t e A Fo ZAStA ARl sF3R L
™ [3], COSMO co. (Korea)oll X E/dste] ALg3sl5iTt o]
A= 351 bp2] heavy chain¥} 344 bp light chainS
45 bpe] YAZ s, F 768712 ko g A FHS
©1 C-terminal®l] hexa-histidineS <& 3}st1 U=
AAE §8ste] (Fig. 1(a)) @92 AA| 2 Western blot?}
ELISA 73S 913t A 2= ARSSHA T

(a) Linker 45bp

Variableheavy chain 351bp ~ Variablelightchain 344bp  hexa-histidine tag 18bp

(b) EcoRl EcoR|
Mdel Mgl

Amp resistance

pColdIV
4353bp

pET22b (+)

Fig. 1. (a) Scheme of anti-BNP scFv gene. (b) Map of the
expression vector pColdlV and pET22b (+).

pUC57 EAHE ol =g Hole scFv F34k= A&
84 Ndel, EcoRIS.Z A2]slRaL, 5Lt Algtaiz 4
e pColdIVe} pET22b (+)°l] T4 DNA 2]7}o}A] (Fermentas)
£ olg3}e] 217} HAAATH Fig. 1)) ©137 AxT
Z2}~0|= pCold-anti-BNP scFv, pET-anti-BNP scFve
BL21°| 742} |2gk sl om, 321 22k vhe 2o}
29| FAHZL Sambrook et al. [10]9] &J3) 7]& FHoR
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pCold-anti-BNP scFv, pET-anti-BNP scFv Z2}~v]=
2 P4 AE 759 F2YE dujAde] 7k 3 mL
Luria-Bertani (LB) A8l x]ol] E3s}te] 37C, 200 rpm]
oA 37 Bt vt o, o] HigHE A28
50 mL LBHj=]ol] = % 377C, 200 rpmoilA] ODggo 0.6~
0.80] & wj7}A] vttt wjdo] vt dFe A
A o] I Al=Fle] wpef 25T} 15T AR tE
25 A HHS =T

pColdlV WE = w2 2x oM BHS §FEdh= cspd
(Cold Shock Protein A) ZZHEE A|Yil QOB F o] &
ZRHE FFA1717] 918k 200 rppml Al ODggo 0.6~0.8
74219 woFo] B vkl 30 Bt L2l Wg H
(cold-shock) 1 mM<] IPTGE Fo3}e] 15T, 200 rpme] =
oA 24X17H5<E 3 BNP scFv 34| 2) WS fEskdch

pET22b (+) ¥E 9] 739~ 2| oA 2 7Y feje 7
g3 T7 ZEREE F5E HEHA|LE o|B2 guad
71 LBEIA] 50 mLolA4] O.Dgy 0.6~0.87F4] wjFo] £t
Hj koS- cold-shock §1°] HIE 1 mMY] IPTGE FoJ&}
31 25T, 200 rpmellA] 4A1ZFEt S FEstAT

e I 250 MsE Fo 7 wEl wE HZ Y
T &= A0S gAs] 918t pColdlV MBS 29
g 1 WFAE cold shock §lo] 1 mMe] IPTGE o] 3}
o1 257, 200 rpmollA] 44]3F &<t W 312, pET22b
(+) MEE 23t o wjgelS I5ollA 301 Bt A
3t 1 mME] IPTGE < §F 5 15, 200 rppmol|A] 244]
ZAR T RS B

o] BluAES Tt Z4zte] WE AlZHlo| X9 3}
BNP scFv & o] 2& 85 vwsla % o] W] A]2H]
I Lw F21E A H, o] 24 3ol H3 PTG £
SE ARS ST RS TR ol IPTG §&

0 mM, 0.0 mM, 0.1 mM, 1 mM=Z t}FsHA #H= 3}
IS skl eSS vt

Yk 2 fF5=7F B d 5= 4500 rpm oA 2083 o
AEE] et AEdd EEAA Fgsiith I AE
©Jo12]E Ni-NTA Spin Kit (Qlagen)s ]85t Al ©o]
2] W] Azt & BNP scFv 1S AAISIA 3158 Al
X gojg]= Lysozyme™} Benzonase”} % 7}8 Native Lysis
Buffer (50 mM NaH,POs, 300 mM NaCl, 10 mM imidazole,
pH 8.0) 1.5 mL=Z &} A|A 1027t} S50 4015™ 30+
7F Lol A3 ), 4°C, 14000 x g2 3087 YA
st Y4lie] st #ElE A4S d] 20 uLE SDS-
PAGE #4158 9J3}e] R34} (soluble fraction). 141

2] 3l F insoblue -+~ Denaturation buffer (7 M Urea,
100 mM NaH,POy, 100 mM Tris - Cl, pH 8.0)Z =¢3A]
SDS-PAGE #2415 9]3}e] B33t} (insoluble fraction).
AAEE st E29 4FAS Ni-NTA spin column
o] 23}ed 2000 rpm (700 x g)ollA] 287+ A4 R},
Wash Buffer (50 mM NaH,PO,4, 300 mM NaCl, 20 mM
imidazole, pH 8.0) 600 ulZ 2000 rpm (700 x g)ol|A] 2%
AR ato] LEES AASIAH AlHAES B &
Elution Buffer (50 mM NaH,POs, 300 mM NaCl, 500 mM
imidazole, pH 8.0) 200 uLE- column®l] 23} 2000 rpm
(700 x g) 0.2 237t 4] &t anti-BNP scFvE A
St} (elution fraction).

Western Blot

A795s Sk Alae 8 A dEa} Laemmli
Sample Buffer (Bio-Rad)Z 1 :12 &33F & 587 90C=E
A sto] WA ARSI d719E2 10% SDS,
30% acrylamide mix (Bio-Rad), 10% ammonium persulfate
(Sigma-aldrich), 1.5 M Tris, TEMED & &3%3}o] AJZ3h
SDS gel®} Tris glycine bufferS ©]-8-3F 20 mAol|A 90+
7+ F3FATh A7) E 0] Bt gel> Western blot= 913}
o 100 VollA] 10053} Nitrocellulose transfer membrane©l|
transfer A|Z1t}. Transfer® membrane< 5% skim milk 2
607t blocking 3FaL, 0.1% Tween-202 X 33}= PBS
buffer® 1583} 5o Zx] 43)9] AlHHAHLS AR Al
¥ membrane-= 13} anti-His mouse monoclonal antibody
£ 5% skim milkZ 1/10002 343} 60&E7F WHe- A]7]L
0.1% Tween-202 ¥ 3}5= PBS buffer= 43]9] A&z}
A& AFTE A F 5% skim milkel] Alkaline Phosphatase
7} &% 22} rabbit anti-Mouse IgG polyclonal antibody
£ 5% skim milkZ 1/2000 8|43} ThA] 603F §HS- A]
7)1 59& AHTHS AZ 3 membraneS 1-Step . NBT/
BCIP (Bio-Rad) 8837} ¥HE-A|A HES-S HQl MEE 2
3T Western blote] A¥}= Java o|u]|X]| 22| =2 715891
Image JE ©|8&3l] M= AVIHEE FA4I8t] o] &
%3} stHom, 1 SO E HHES HlWsHTh

ELISA

3 BNP scFv @A9] 71521 844 5783 9131 Enzyme-
linked immunosorbent assay (ELISA)E 33}$3 T} ELISA
+= ELISA plate®] well2 1 ug/mL, 10 pg/mL, 25 pg/mL,
50 pg/mL, 100 pg/mL FE=2 343 BNP &% 50 uL=
A9-ar Ao A 1A]1ZT coating T, 0.1% Tween-20°] &
¥ PBS buffer= 23]9] MH7785 AZth Al&HE plate=
5% skim milkZ 1A]7} blocking 3}aL, THA] 0.1% Tween-20
S ¥3k5l= PBS buffer® Al

W3l 3} BNP scFv &S 5% skim milkol] 1:1 H&



594

2 % 3 Z47+9] wellell 100 pLA Fdste] v}
of| Al 1AIZE B2t ¥ AlF e, WhS 3 43] MHAPS
A% % 12} anti-His mouse monoclonal antibodyS 5%
skim milkoll 1/200 843} 6087t W A7l F 43] A
3tk 22} 38| HEg-2 Alkaline phosphatase 2 4]
H rabbit anti-mouse IgG secondary antibodyE 5% skim
milkel] 1/500 343t ThA] 14]7F ¥hS AlA EAREE-S
23T AIER3-2 bicarbonate buffer} TMB Substrate
Solution A& 712 Hrlste] A2A g7 &
ODyseIA9] FHEE S783tth tiZa" A3 (control)S
3} BNP scFv A1 H7lslA] a1 919 sdsh A3 Wy
< AA &4 sk

2HAgH 9 BNP scFv @57} BNP drl#ke] o]zl 2
3 7HA=A] dohiy] fste] PO R IS ANP
gyt 249 ELISA WS AFESle SA43190H,
ELISA plate®] well2 1 pg/mL, 10 pg/mL, 25 pg/mL,
50 pg/mL, 100 pg/mL FE2] ANP 3¢ 50 pL=Z e
AL ALsla 1 2]9] WHS BNP &S o8 & e}
Y WHOoZ ELISAE 33l &S S35tk

Zat W o

AEEBTEE BNPO| &4 IAR] & BNP scFv &4
FAAE pColdIVE} pET22b (+) W E ol 4FAsted pCold-
anti-BNP scFv, pET-anti-BNP scFv Z2}A~n|=5 747} 1=
3l9em, o2 thaat BL21oIA HAA AL scFv 239
HA WE g 258 2457 st HEY 255 T2
Al 3te] e SFAY 2E scFve] Western blot &A1 vk
A3}, 3 BNP scFv &A1) EA133 Fd3 28 kDad <
ol A FEgk =Tt Yo ™ (Fig. 2(b)) ©lE &3k
3 BNP scFve] @éo] 34 0|e-S Rtk

Fig. 2(a)< image J TE 13 0 & 4=%]3} 3} Western blot
W= A7) 2AZES pColdlV HWE] 15C 28 27|49
7R T SRS VTR U AVE 1 s &
I3 2EZE YeRd Aol 54 WEet 2xx
oA WA scFv A9 7HAT B84 e wisA)7)
Azhe et F Hae-S vlustds o, 15T wkao
A= pET22b (+) WES] ARg-0] pColdlV HEE AH8-513]
< w) B} 23u) =2 HASE YERon, 25C 259
W&o A% pET22b (+) HE7} pColdlV HWEIS A& 3139S
u B} 258 =2 HHAEE YERSTE ©]& pET ¥E o
T HEH L oA A fFeigt T7 Z2XE7} pCold
W o] =9 cspd TERE | vt FH3 dH LS
Ho| Foh= 210 34 7Fssith cspd TEREE W
2EoA Wo] FEH7] diel FiFoR =9 AL
HAS doA HFHom Hdye thiZe] 4= Zopxl
oh S EE Z& pET22b (+) WEE ©]8314] cold shock
= = 7, 150 Ao AR Bsiald A 7+

He| 2 2] scFv ¥H8-2 25C2] whagol Hlg] 1.28) A=
F1, 284 Ao ukEE- o .50 o) vge A
A7} v Zoltt (Fig. 2(a)). Aol 71874 @id
o] Z71H of+= & 2roAe dAEEe] A=
H HIE oz Ao mE S22 JEo|T AREE
o] Mddx|o] Yo} o]50] FHA &84 Tide] e v}
2 7heAdo] AdE] =24 vlsle], e 2o M= AL
WY &7l 7Has o] FFEH o7 a3l il o] A3
o] 7Fs3sHAl =7] wliZolth. o= o]del Bale Ayjele
UX|gto] SRIFAT [9,11].
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Fig. 2. Effects of expression vectors and temperature on funtional
expression of anti-BNP scFv. (a) Western blot analysis
relative intensity of expressed anti-BNP scFv. Separation
of soluble (S), insoluble (1), elution (E) fractions obtained
from expression in pCold|V and pET22b (+) vector. The
intensity was determined by ‘Image J' program, which
is one of the image processing programs. The relative
intensities of scFv were determined on the basis of the
intensity of pCold|V vector expressed at 15°C soluble
fraction. (b) Western blotting of soluble, insoluble, elution
fractions of anti-BNP scFv. Lane (D, pET22b (+) 15°C
soluble; Lane @, pET22b (+) 15°C insoluble; Lane @),
pET22b (+) 15°C elution; Lane @), pColdlV 15°C soluble;
Lane ®), pColdlV 15°C insoluble; Lane ®, pColdlV 1
5°C elution; Lane @, pET22b (+) 25°C soluble; Lane @),
pET22b (+) 25°C insoluble; Lane @, pET22b (+) 25°C
elution; Lane @, pColdlV 25°C soluble; Lane @, pCold
IV 25°C insoluble; Lane @, pColdlV 25°C elution.

3 BNP scFv @H2] S48 ELISAE 53l 21513
th. ELISAE &% 4] 2% pET22b (+) HEH=E 15T
A st S o] =7} 25Ce viste] 953 w
S 3l & 5= o (2 4ul), o] A} H3F Western blot
AES s 2 ot (Fig. 3).

pColdlV ¥WEIE o]-&3t] &3S Al, pET22b (+)
HE S AR & o Bo B2 A3ds] Wit ojwe] 7}
89 FeRo] waE-e 25T waxAd w7} 15T =4
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d o Ho} ofzh =30t (Fig. 2), SN 15C T
x| e] B/do] ot w3t (Fig. 3 2= gl o

sl AATSh Mejs] St oh Wb BESE ol S
7F540] Qovt, AL B sge uﬁoﬂ 2% hilz
A% @o] YohhH Fe] o A Ueht 20w B,

Relative activity

gt e oo ©° £ W o
Vector
Fig. 3. Effects of vectors and temperature on the activity of anti-
BNP scFv. ELISA results for expressed anti-BNP scFv
with pColdlV and pET22b (+) vector. The relative activities
of scFv were determined on the basis of the activity of

pET22b (+) vector expressed at 25C.
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Fig. 4. Effects of IPTG concentration on functional expression
of anti-BNP scFv. (a) Western blotting analysis relative
intensity of expressed anti-BNP scFv. Separation of soluble
(S), insoluble (1), elution (E) fractions obtained from
expression in pET22b (+) vector. The intensity was
determined by ‘Image J' program, which is one of the
image processing programs. The relative intensities of
scFv were determined on the basis of the intensity of scFv
induced by elution fraction of 0 mM IPTG. (b) Western
blotting of soluble (lanes D, @, @, @), insoluble (lanes
@, ®, ®, @), elution (lanes @), ®, @, @) fractions of
anti-BNP scFv with various IPTG concentration. Lanes
@, @, and @, 0 mM; lanes@, & and ®, 0.01 mM;
lanes®), and ©, 0.1 mM; lanes@), G) and @, 1 mM.

(b) |

flo] 2xs Tste] AHd T7 Z2RE| o7 w&
BLﬁgﬂr o] ff 20| LERSIE o] 83l B84 T

AE 7 S E R H3 A7) o] & BNP scFv &
Ao Axy 7184 id 'y SU)sls 93 £ e
915 ¥}t pET22b (+) WEIE 0|83k 15Col|Ae] A&
W3S 3} BNP scFv &A1) Ak Y3t HHxzHo= 24
AFAATE oluf o] WHEA oME JHF] BgA Thmg
e zo] I go] 2 AHlolng B84 wds 7184
FHo FHoZ f= T F e o ZUES HIAIZ
Zar} ok webd IPTG 5o sl WH3ls Fof 718
/d Gl Ee] RS SUIEE = UEE SISTE AW E]
2 ewxzog AXT pET22b (+) HEE o], 15T
o] AYAAE FAISEA IPTG T %E‘ﬂ'ﬁ‘ 0 mM,
0.01 mM, 0.1 mM, | mMO.E t}24 o] IS &
3RS, Western bloto 2 A3}E E215}1] Fig. 49 e}
WAt} Fig. 4(a) 9A Fig. 3(a)olA19}+ U}ﬂﬂﬂi image J

27O F Western blot =] A|7|S =Ast] X8}
3lg.om, 0 mM IPTG Fo Z7io)|4<] Zﬁﬂg JNZog
ste] A1 M7|1Z ohA] dske] ez YepSIch

3} BNP scFv &A9] & 4dE (78] ©ld + 584
G2 PTG Fo 57F 2575 71k, 7HA4
2 o] HEL PTG 5 $%7F 0 mM, 0.01 mM,
0.1 mM=Z io}ﬂ#& HAaH o2 Z718k 0.1 mMollA
A 3L HoFon, 1| mM dAe T L3S
o] %‘io}%‘q (Fig. 4(a)).

Fig. 55 IPTG =0l W& 3 BNP scFv 39| S4&
HoFE ELISAE 53 &4574 47 IPTG o 557}
0 mM, 0.01 mM, 0.1 mMZ o542 BAjo] Zrlel=
IS Holtrl | mMe] FEollAE Eido] oS 3
ol 8 4= %l em, o= Western blot AT}ol|xe] 7184 ¢
W Z7F o A3 FeE RoEoh

o]= IPTG &% S7F= negative controlS 53 2|25
chilAlo] Gz AN w2 slo] vhild Ak S
F71e 3, HA % o] IPTG Folv A2z 54
< doA Thiide] ALkS Alfshe A= ekt [10-12].

Table 1. ELISA activity of anti-BNP scFv compare to BNP
with ANP. The activity of scFv was determined by
electrophotometery

Conc. antigen
(ng/mL) No antibody (control) BNP ANP
1 0 0.293 0
10 0 0.825 0
25 0 0.957 0
50 0 0.991 0
100 0 0.888 0

vixjuko 2 thgytol| A ¥HeE & BNP scFv &S ELISA
HPHS o] 8-51o] 3} BNP2} ANPote] S48 Blwals]al
BNP 6} oAUt EolHo 2 A8 Jehds selstath
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(Table 1). ANP= BNPS} o] 4ol A Eu]s)= A8
s2EoZ 17709 opn=to g A aE]TE 671
2] amino-terminal tail®} 57]9] carboxyl-terminal tail®] Z}+2}
AZ=oIS= BNP9} vil-§- fAE FEjo] 21 s 2 Eolth
[1,3,4]. W2bA & BNP scFv 319} vke- & = = 93
227} Atka At ot ELISA 8439k8- 23 ANP
o= ot ST A HA] gtornz Wy Foj g
BNP scFv A& 92 BNPS} Eo]#¢] 1344< 717tk
= ARE El Stk

5

Relative activity
g

~
!

0omMm 0.01 mMm 0.1 mMm 1mM
IPTG (mM)

Fig. 5. Effect of IPTG concentration on the activity of anti-BNP
scFv. ELISA results for expressed anti-BNP scFv with
pET22b(+) vector at 15°C. The relative activities of scFv
were determined on the basis of the activity without
IPTG addition.

Ao PIEIde] AdelollA] ErlEs AR as
o] % FESAL A7 RAEA] ke
olg i Utk ¥ e I BNP 5%
S e o] AGEH AgHE o8 F U
& BNP &A15 BNP §7] A2 AR &=
3], &2 QAR AME-S flEiA = FAFA TR
BAZ AZdste] WA Aol vIsiA AR Holw &-& W
M= FHold scFve] ARg-o] golsithal HHelelal, o4
scFve] FoFHQl tidtolre] -84 el Ias Ha
3} A71a 71eA LES Fuislsie] AgEE Zag Al
o] AlA F FAZ AT § == 3 BNP scFv 3|9
TS td AlER WellA fre Stk ot Al
Well A9 scFv AZHS $Jate] 3 BNP scFv 34 431412
pColdlV #E]} pET22b (H)H o]l 2+2t S 23 § &
& i, 1 Ad i Ak FHo] e A
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