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ABSTRACT

Background: To develop a novel treatment strategy for hepatitis B virus infection, a
major cause of liver chirosis and cancer, we aimed to make human monoclonal anti-
bodies inhibiting RNase H activity of P protein playing in important role in HBV
replication. In this regard, phage display technology was employed and demonstrated
as an cfficient cloning method for human monoclonal antibody. So this study analysed
the usability of human monoclonal antibody as protein based gene therapy. Methods:
RNase H of HBV was expressed as fusion protein with maltose binding protein and
purified with amylose resin column. Single chain Fv (scFv) phage antibody library was
constructed by PCR cloning using total RNAs of PBMC from 50 healthy volunteets.
Binders to RNase H were selected with BIAcore 2000 from the constructed library,
and purified as soluble antibody fragment. The affinity and sequences of selected
antibody fragments were analyzed with BIAcore and ABI automatic sequencer, respec-
tively. And finally RNase H activity inhibiting assay was carried out. Results: Recom-
binant RNase H expressed in E. co/i exhibited an proper enzyme activity. Naive library
of 446x10° cfu was screened by BIAcore 2000. Two clones, RN41 and RN56, showed
affinity of 45%107 M and 1.9x107 M, respectively. But RNase H 1nh1b1t1ng activity
of RN41 was higher than that of RNS56. Conclusion: We cloned human monoclonal
antibodies inhibiting RNase H activity of P protein of HBV. These antibodies can be
expected to be a good candidate for protein-based antiviral therapy by preventing a
replication of HBV if they can be expressed intracellularly in HBV-infected hepatocytes.
(Immune Network 2004;4(1):16-22)
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Figure 1. Method of RNA-DNA hybrid synthesis for RNase H
enzyme assay. pBS-Core was pBluescript with HBV core gene.
Transcription was carried by T7 RNA polymerase.
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scintillation counter (MicroBeta TriLUx; Perkin elmer, Wel-
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gl &d FAE RNase H. HBVS] RNase HE
Faelt BAE Adel) AAE BLBAE T
RNase H| A7} asith. & 5914+ MBPs} 2
€ RNase HE thgtol A ddstglon 1 5484
= Qs Tk thgtol A WeE RNase HE 56 kDaZ
anti-MBP Aol 73tA WHS-SF THFig. 2A). RNA-
DNA hybridE AMHS-3F 484 HAAF 29 glz27os
AFE-3F MBPE WHS-3 laneol & £4 &4S d1d
T gl9lom A =E RNase HE HF-E-8F laned Al = 300
mer?] £33 AHES & 4 A thFig. 2B). Aol
A & A1Z] HBV RNase HE A §4848 AU
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Figure 2. Purification and enzyme assay of RNase H in E. /.
MBP and RNase H was purified with amylose resin column
chromatography. (A) Immunoblot with rabbit anti-MBP polysera
and HRP-conjugated gout anti-rabbit IgG. (B) RNase H enzyme
assay.
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% single chain®. 2 ZAA]7]7] 913}e] overlapping PCR
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913} 3 th(Fig. 3D). Single chain®] Fej2 ZFH A +
ZA}E phage '@ HWEIQ] pComb3Xell F 23t o
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chain¥} heavy chaing A3 library$} 2.05x10° cfu =
719] lambda chain®} heavy chains 143} libraryS A 2}
SFATh T3 Bst O1 A|3F G40 23 fingerprintingS 5
ato] A4 library o] THFE S 218 & AXATHFig. 4).
RNase Hel| T3t Q17 @A £ 34, BlAcore 20009
recover 7)< ARE3}e] A2 library ZF-E RNase H
£ 91X sl= RN413} RN562] 27 25 A5ty

ZF &9 FAEH TES gRlsty] flete] AT
ToplOF o Al IPTGEZ 8-S =3 A7 34 kDa9| anti-
His @A 9} Z3tA 9hg-3t= 5] bandE SDS-PAGES}
western blotol] 4] 2213} THFig. 5). Ni-NTA columns A}

Figure 3. RT-PCR products and overlapping PCR products of
light and heavy chain segments. (A) Light lambda chain segments,
(B) Light kappa chain segments, (C) Heavy chain segments, (D)
Overlapping PCR products (lane 1, kappa and heavy chains; lane
2, lambda and heavy chains). M is 100 bp ladder marker. All
unlabelled lanes were PCR products by different primer sets.

i 2 8 4 5 6 7 8 M 9 10 1112 13 14 15 16

Figure 4. Bst O1 fingerprinting of antibody library. M is 100 bp
ladder marker. Lane 1 to lane 16 were Bsz O1 digested PCR
products of 16 different clones selected randomly from library.
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Table I. CDR of light and heavy chains variable regions of RN41 and RN56

Clone CDR1 CDR2 CDR3
\4 RN41 RASQSISNWLA QASKLES QQYYSTPLT
RNI56 RASQSISNYLN AASSLQS QQSYNTPFT
Vu RN41 GGSISSSSYY SMEFYGGSAYYNPSLKS GGDYYGSGTSAEYFQL
RN56 GFTFSNYAMS GIHNDALTTYYPESVKG LRGAPVTHYHFDY
A B
M12 3 4 123 4 "
E — 100 —A— RN56
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Figure 5. Expression of antibody fragments at selected clones.
(A) SDS-PAGE and (B) immunoblot with mouse anti-HA mono-
clonal antibody (lane 1, 1E4 anti-preS1 clone; Lane 2, RN41;
Lane 3, RN56; Lane 4, non-transfected Topl0F").
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Figure 6. Affinity of purified antibody fragments (A) RN41 and
(B) RN56 with BIAcore 2000. Each curves were serial 2 fold
dilution of antibody fragments from 10pg/ml.

Antibody fragments (ng)

Figure 7. RNase H activity inhibiting assay. RNase H 500 ng
was mixed with each purified antibody fragments and reacted
with RNA-DNA hybrid 100 ng at 37°C for 1 hour. Reaction
mixture precipitated with ethanol for removing RNA degradants
and counted radio-isotope activity with liquid scintillation counter.

&3] FAEHES AL BlAcoreZ RNase Hell gk
A= =4 s}‘ziv} RN41< Kon %M 1.9x10* 1/Ms,
Ko Zt0] 8.6x10° 1/sZ Kpe 4.5%107 Maiou:] RN56
& Ko 3Ol 2.4x10* 1/Ms, Kor 3k0] 3.7x10° 1/sZ Kp
E 1.9x107 Mo| %l th(Fig. 6). F7IME EAS T
7 89 ofv|i4t NEE Hlaekth 44 ¢ CDRE
MZ FAFEA o TJJH CDR-2 /0] 3} % TH(Table I).
RNase H 84 &4 F3 4. 1pgolA5g 264
233k RN413} RN56= Z+7F RNase H 500 ng¥} &3
100 ng2] RNA-DNA hybridel] ¥F-8-AZ t}. RNase Holl
3 E3i¥ RNA 242 oehe 3 402 AAZ & P
55 =% 3}3l RNase HYF WH8-3F RS 100% 2 o] &
A kol whet EA S A THEFE. 7). T %1% 5 A g
%3 Are Hleals}aiovﬂ gl A Ht) 47% (RN41)9H
41% (RN56)9] 53} 585 -‘QLO] 3}t RN56°] B}
RN41°] Rt} £& F358S B

o 4o ot

X
=
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HBVY Exajo] lo] LA 3L pregenomic
A2l S HALS} second-strand DNA2] 34 0] ™ (2,18),
o] #4E& st o] viE p Gl o]t} Pregenomic
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