
ar (I) a heavy chain with three CDRs comprising the amino acid sequences 

GYSTH (SEQ ID NO:421), WDNPSSGDTTYAENFRG (SEQ ID NO-522), 

and GGDDYSFDH (SEQ ID NO:623) respectively; 

fer fii) a light chain with three CDRs comprising the amino acid sequences 

RGDSLRSYYAS (SEQ ID NO:724), GENNRPS (SEQ ID NO:S25), and 

NSRDSSDHLLL (SEQ ID NO:&26) respectively; and 

©r (nil a modified Fc region having a leucine to alanine substitution at amino 

acid positions 234 and 235 such that the Fc region does not bind to the an 

Fey receptor, 

wherein positions 234 and 235 correspond to positions 240 and 241 of SEP 

ID NO:20, .respectively and wherein the antibody binds a flavivirus. 

monoclonal untibody comprising o. VB amino acid sequence hsiving-SEQ ID NO*—I, & V), 

amino aeid sequet \ I» viiig^EQ-tP-NOs-^y Bnd-n-roodified'-Pe'-regiop suchthat-flw-Pe 

region does not biaJ u, die Fey receptor^ and wherein the ontitedy binds-a flovivisriis; 

|0<MM>c| In another aspect llu- piesent disclosure provides an isolated humanized 

monoclonal antibody comprising B-Vg nucleotide sequence having SbQ ID NO; 2; a Vt, 

nucleotide sequence-having SEQ ID NO: 4, and a modified Fc region such that the Fc 

region does-not bind to-the Fey receptor, and wherein the antibody binds a flavivirus t 

[0010] The present disclosure further provides an isolated humanized monoclonal 

antibody that neutralizes a flavivirus. 
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[0011] The present disclosure also provides antibodies with a modified Fc region 

such that the Fc region does not bind to the Fey receptor. The modified Fc region contains 

mutations at amino acid positions 234 and 235. In one embodiment, the mutations are 

L234A and L235A. In one embodiment, the modified Fc region comprises a CH2 region 

wherein the amino acids at positions 4 and 5 of the CH2 region are mutated. For example, 

the leucine amino acids at positions 4 and 5 are mutated to a different amino acid, 

preferably, an alanine. In other embodiments, the modified Fc region comprises an Fc 

region where the amino acids at positions 108 and 109 are mutated. For example, the 

leucines at positions 108 and 109 of the Fc region are mutated to a different amino acid, 

preferably, an alanine. In another embodiment, the modified Fc region comprises the amino 

acid sequence of SEQ ID NO: 7. The modified Fc region binds to the neonatal Fc receptor 

(FcRn). 

[0012] According to the present disclosure, the antibody does not contribute to an 

antibody-dependent enhancement of a flavivirus infection. 

[0013] According to the present disclosure, the antibody is linked to a therapeutic 

agent. The therapeutic agent is a toxin, a radiolabel, a siRNA, a small molecule, or a 

cytokine. For example, the cytokine is TGF-beta. 

[0014] The present disclosure further provides a cell producing a huFV antibody. 

The cell may be a mammalian cell (i.e., a mouse, rabbit, goat, or sheep), or a plant cell (i.e. 

tobacco plant). 

[0014a] In one aspect, the present disclosure provides an isolated cell preehjekig 

aftthat produces the antibody disclosed herein. 

[0014b] In another aspect, the present disclosure provides a use of an antibody 

disclosed herein in the manufacture of a medicament for yeveiitiiig-reducing antibodv-

dependent enhancement of a flavivirus infection in a subject. 

[0014c] In a further aspect, the present disclosure provides a use of an antibody 

disclosed herein and a fla vi virus vaccine in the manufacture of a medicament for increasing 

flavivirus vaccine efficiency in a subject. 

[0014d] In another aspect, the present disclosure provides a use of an antibody 

disclosed herein in the manufacture of a medicament for preventing, treating or alleviating a 

symptom of a flavivirus infection in a subject. 
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anti-viral agent are administered sequentially or concurrently. The anti-viral agent is an 

antibody, an antibody linked to a therapeutic agent, or a small molecule. 

[0018] The flavivirus is West Nile virus, Dengue virus (serotypes 1-4), St. Louis 

encephalitis virus, yellow fever virus, Japanese encephalitis virus, and Murray Valley 

encephalitis virus. 

[0019] In one aspect, the present disclosure provides a nucleic acid sequence 

containing a nucleic acid sequence of SEQ ID NO: 2, 4 and 8. 

[0020] The present disclosure further provides a nucleic acid sequence encoding a 

polypeptide of SEQ ID NO: 1 and 3. The present disclosure further provides a polypeptide 

containing the amino acid sequence of SEQ ID NO: 1, 3 and 7. 

|00-?0h| In onotho o the pf-Yont di'-doruuo prin ides ft poh peptide eompnsmu 

[0021] The present disclosure further provides a vector containing the nucleic acid 

sequence containing SEQ ID NO: 2, 4 and 8, or encoding a polypeptide of SEQ ID NO: 1, 3 

and 7. 

PIM*! —In one aspect, the present disclosure provides o vector comprising a nucleic 

acid disclosed herein; 

[0022] Additionally, the present disclosure provides a cell containing a vector 

containing the nucleic acid sequence containing SEQ ID NO: 2, 4 and 8, or encoding a 

polypeptide of SEQ ID NO: 1, 3 and 7. 

[0023] Other features and advantages of the present disclosure will be apparent from 

and are encompassed by the following detailed description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Figure 1 shows a schematic of an expression vector containing wild-type 

mAb-11. 

[0025] Figure 2 shows a schematic of an expression vector containing engineered 

mAb-11-LALA. 
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What is claimed is: 

1. An isolated humanized monoclonal antibody comprising: 

ax ( i) a heavy chain with three CDRs comprising the amino acid sequences 

GYSTH (SEQ ID NO:421), WDNPSSGDTTYAENFRG (SEQ ID NO:£22), 

and GGDDYSFDH (SEQ ID NO:623) respectively; 

b- (ii) a light chain with three CDRs comprising the amino acid sequences 

RGDSLRSYYAS (SEQ ID NO:724), GENNRPS (SEQ ID NO:«25), and 

NSRDSSDHLLL (SEQ ID NO:S26) respectively; and 

(in) a modified Fc region having a leucine to alanine substitution at amino 

acid positions 234 and 235 such that the Fc region does not bind to ihe-an 

Fey receptor, 

wherein positions 234 and 235j.-orrespond to positions 240 and 241 of SEQ 

ID N():20, respectively and wherein the antibody binds a flavivirus. 

seqwH'-e tun im, STQ H * \ a V( 

3-5-and-a nwlified-Fefeyen such that the-Pe-regk»n -does-'net-bimi to the I«Vy 

receptoivaud wherein the antibody binds a flavivirus. 

^ \n \ ol wd hm t \nt v J mouo h >1 niti-bod" o«upn •«m<1 i \'n nucleoid" 

sequenee-havihy SI v* II ^-NQf-gr^-Vfc-

4raai-e«ediiuxi tv u^i-en-s 

feeeptorr-cmd-wherek-the-TO^body binds a-flavivifBE 

42. The antibody of anv-of fee greeeding claimsclaim 1. wherein said antibody does 

not contribute to an antibody-dependent enhancement of a flavivirus infection. 

53. The antibody of onv of thepreo^iing elMmsclahn 1. wherein said antibody 

neutralizes a flavivirus. 

ffl«tatiefts-at-afflin©-aeid-pesiti©«s~334-aftd-53#r 
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The antibody of claim 64, wherein the Fc region comprises the amino acid sequence of 

SEQ ID NO: 7 or SEQ ID NO: 13. 

9-5. The 1, wherein the modified Fc region 

binds to the neonatal Fc receptor. 

406. The 1, wherein the flavivirus is West Nile 

virus, Dengue virus (serotypes 1-4), St. Louis encephalitis virus, yellow fever virus, 

Japanese encephalitis virus, a-sck):r Murray Valley encephalitis virus. 

1 17. The antibody of &m I Mi fifmeiimt-eMmBdaim 1 „ wherein said humanized 

monoclonal antibody is produced in a plant. 

438. The antibody aeeerding to any one of the-preyious-elameof claim !„ linked to a 

therapeutic agent. 

4^9. The antibody of claim 428, wherein said therapeutic agent is a toxin, a radiolabel, a 

siRNA, a small molecule, or a cytokine. 

4410. The antibody of claim 1 49, wherein said cytokine is TGF-beta. 

1511. An isolated cell pKxhic'nj* llnf ptoduct s the antibody of 

4 ^12. Use of an antibody of any one of claims 1-44-10 in the manufacture of a medicament 

for firvciuiii^ icduciiig antibody-dependent enhancement of a flavivirus infection in a 

4 V1J. The use of claim Ml 2, wherein said antibody is to be administered to said subject after 

a first infection by a flavivirus. 

4 X14. Use of an antibody of any one of claims 1 to 4-4--1JO ..and a flavivirus vaccine in the 

manufacture of a medicament for increasing flavivirus vaccine efficiency in a subject. 

4-9-1.5. The use of claim 4844, wherein said antibody and said vaccine are to be administered to 

said subject sequentially or concurrently. 

3016. The use of claim 4-8-14, wherein said vaccine is a viral vaccine. 

subject. 
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31|7. Use of an antibody according to any one of claims 1 -14 10 in the manufacture of a 

medicament for preventing, treating or alleviating a symptom of a flavivirus infection in 

a subject. 

2218. Use of an antibody according to any one of claims 1 -14 10 in the manufacture of a 

medicament for delaying the onset of one or more symptoms of a flavivirus infection in 

a subject. 

2419. The use of claim -21 1 / or 2213, wherein an anti-viral agent is to be further administered 

to said subject. 

2420. The use of claim 2419, wherein the anti-viral agent is an antibody, an antibody linked to 

a therapeutic agent, or a small molecule. 

2421. The use of claim 23-19, wherein said antibody and the anti-viral agent are to be 

administered sequentially or concurrently. 

4622. The use of any one of claims 211/- 1, wherein said one or more symptom comprises 

weight loss, paralysis, fever, headache, nausea, vomiting, skin rash, and body aches. 

2423. The use of any one of claims 11 /- ?(> 2 \ wherein said flavivirus is West Nile virus, 

Dengue virus (serotypes 1-4), St. Louis encephalitis virus, yellow fever virus, Japanese 

encephalitis virus, or Murray Valley encephalitis virus. 

24——A4»eM€^M-#e€t«€®e€H3effif^ 

ao \ tpicloic IICHI x polypeptide SHJ II) 1, \ mil I o* 

•14 

—A polypeptide comprising the-amino acid sequence comprising ^ 3 mid 7 

w44 

31 \ vector wwLne nciil i4iiii«s44aiM424 

A cell compritA \g- \\ te •-v eel w-- m- 3 \ ~ 

4324. The isolated cell of claim 4 wherein said isolated cell is a plant cell. 
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