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haS the amino acid sequence set forth in SEQ ID NO:2 or 1627. In some examples, 

.an isolated antibody or antigen-binding fragment.providedherein contains a VH  . 

CDR2, which has the amino acid sequence set forth in SEQ ID NO:3. In .some 

examples, an. isolated antibody or antigen-binding fragnient.provided herein contains 

a VH  CDR3, which has the amino acid sequence set forth in SEQ ID NO:4. hi some 

examples, an isolated antibody or antigen-binding fragment thereof provided herein 

contains a VH  CDRI, which has the amino acid .sequence set forth in SEQ ID NO:2 or 

1627; a VH  CDR2, which has the amino acid. sequence set forth in SEQ ID NO:3; and 

a VH.CDR3, which has the amino acid sequence set forth in .SEQ ID NO:4. 	• 	. 
. 	• 

. 	In some examples, an isolated antibody or antigen-binding fragment thereof 

provided herein contains a yi, CDRI, which has the amino acid sequence set forth in 

SEQ ID NO:6. In some examples, an isolated antibody or. antigen-binding fragment 

provided herein contains a VL CDR2, which has the amino acid sequence of the VL. 

CDR2 is set forth in SEQ ID NO:7. In some examples, an isolated antibody or 

antigen-binding fragment provided herein contains a VL  CDR3, which has the amino 

acid sequence set forth in SEQ ID NO:8. In some examples, an isolated antibody or 

. antigen-binding fragment provided herein contains a VL CDR', which has the amino 

acid sequence set forth in SEQ ID NO:6; a VL  CDR2, which has the amino acid 

sequence set forth in SEQ ID NO:7.; and a VL  CDR3, which has the amino acid 

sequence set forth in SEQ ID NO:8. 

In a first aspect, there is provided an antibody or antigen-binding fragment thereof 

comprising: 
. 40...100.0. 7.4.µ........,. 

a VH  CDRI, comprising the sequence of amino acid residues set forth in SEQ 

ID NO:2; 

a VH CDR2, comprising the sequence of amino acid residues set forth in SEQ ........ w......., 	_ 	,........_..... 
ID NO:3; 

a VH  CDR3, comprising the sequence of amino acid residues set forth in. SEQ 
.• • 	 • VM,WAN,1 ,..X.1..... 	 N 	, 	*h.. 	 nU 	 0 

ID NO:4; 

a VL  CDRI, comprising the sequence of amino acid residues set forth in SEQ ,.... 
ID NO:6; 

a VL  CDR2, comprising the sequence of amino acid residues set forth in SEQ 
.................. 	 *.rar, ,. 	..f..it 	 WK........ 

ID NO:7; and 



a VL  CDR3, comprising the sequence of amino acid residues set forth in SEQ 
U.LICAMW4NO • 	• 	 ......• 	• 	• 	•• 

W. 

ID NO:8, 

wherein the antibody or antigen-binding fragment immunospecifically binds to 

Respiratory Syncytial Virus (RSV) fusion (F) protein and neutralizes RSV. 

In some examples, an isolated antibody or antigen-binding fragment provided 

herein contains a heavy chain, which has the amino acid sequence set forth. in SEQ ID 

NO:9. In some examples, an isolated antibody or antigen-binding fragment provided 

herein contains a V14 domain, which has the amino acid sequence set forth in amino 

acids 1-125 of SEQ ID NO:9. In some examples, an isolated antibody or antigen-

binding fragment provided herein contains a light chain, which has the amino acid 

sequence set forth in SEQ ID NO:13. In some examples, an isolated antibody or 

antigen-binding fragment provided herein contains a VL  domain, which has the amino 

acid sequence set forth in 1-107 of SEQ ID NO:13. In a particular example, the 

isolated antibody or antigen-binding fragment is sc5. 
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portion form a multivalent antibody. 

In a second aspect, there is provided a multivalent antibody, comprising: 

a first antigen-binding portion comprising an antibody or antigen- 

binding fragment thereof as defined above wherein the first antigen-binding portion ,..._ 
comprising an antibody or antigen-binding fragment thereof is conjugated to a 

•• 	. ..TSVA.17 

multimerization domain; and 

a second antigen-binding portion comprising an antigen-binding 

fragment of an antiviral antibody conjugated to a second multimerization domain, wherein: . 	.... 	.  
the first multimerization domain and. the second multimerization domain are ... 

complementary or the same, whereby the first antigen-binding portion and second antigen- 

binding portion form a multivalent antibody; and 

the first and second antigen binding portions are the same or different ,........_. 

In some examples, the multivalent antibodies 

provided herein contain 1, 2, 3, 4, or.  5.•additional antigen-binding portions, Exemplary. 

Multivalent antibodies include a bivalent, trivalent, tetravalent, pentavalent, 

hexaValent, or heptavalent antibodies. The multiValent antibodies provided herein 

include heterobivalent or homobivalent antibodies. The multivalent antibodies 

provided herein include multispecific antibodies. In some examples, the multispecific 

antibody is a bispecific, trispecific or tetraspecific antibody. In some examples, the 

multivalent antibodies provided herein contain an antigen-binding fragment that is a 

. 	single-chain Fv (scFv), Fab, Fab', F(ab')2, Fv, dsFv, diabody, Fd, or Fd' fragment. 

The first antigen-binding portion and/or second antigen-binding portion of the 

multivalent antibodies provided herein can be conjugated to a multimerization domain 

by covalent or non-covalent linkage. In some examples, the 	portion 

is conjugated to the multimerization domain via a linker, such as a chemical linker or 

a polypeptide linker. In some examples, the mulitimerization domain of the 

multivalent antibody provided herein is selected from among an immithoglobulin 	. 

constant reaion (Fe), a leucine zipper, complementary hydrophobic regions, 

complementary hydrophilic regiOns, or compatible protein-protein interaction 

domains. In some examples, the Fc domain is an IgG, IgM or an .gE Fe domain. 
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In some examples, the multivalent antibodies provided herein contain two or 

more anti-RSV antibodies or antigen-binding fragments thereof. In a particular 

example, the multivalent antibodies provided herein contain two or more anti-RSV 

antibodies or antigen-binding fragments thereof. 

Provided herein are multivalent antibodies, containing a first antigen-binding 

portion containing an anti-RSV antibody or antigen-binding fragment thereof 

provided herein conjugated to a multimerization.domain; and a second antigen-

binding portion containing an anti-RSV antibody or antigen-binding fragment thereof, 

selected from among palivizumab, motavizumab, AFFF, Pl2f2, Pl2f4, Pl1d4, Al e9, 

Al2a6, A13c4, A17d4, A4B4, A8c7, IX-49311, FR H3-3F4, M3H9, Y.10H6, DG, • 

AFFF(1.), 6118, L1-7E5, L2-15B10, A13a11, Alh5, A434(1.), A4B4L1.FR-S28R, 

A4B4-F52S, rsv6, rsvl I, rsv1.3, rsvl9, rsy21, rsv22, rsv23, RF-1, RF-2 or an antigen-

binding fragment thereof, conjugated .to a second multimerization domain. 



.Provided herein are multivalent antibodies, containing.a first antigen-binding 

portion containing. an  anti-RSV antibody or antigen-binding fragment thereof 

provided herein conjugated to a multimerization. domain; and a second antigen-

binding portion containing an antiviral antibody that immunospecifically binds art 

antigen of parainfluenza virus (PTV) or human metapneumovirus (hMPV), conjugated 

to a second multimerization. domain. 

Provided herein are combinations, which contain an isolated polypeptide, 

antibody or antigen-binding fragment thereof provided herein or a multivalent 

antibody provided herein, and an antiviral agent. 

In a third aspect, there is provided a combination, comprising: 
'wt. 11/0=NOR 	 ...was* 

an isolated antibody or antigen-binding fragment as defined above or a 

multivalent antibody as defined above; and 

one or both of an antiviral agent and one more additional antiviral antibodies 

that differ from the first antibody. , 	. 

In some examples, the antiviral 

agent is ribavirin. Provided herein are combinations, which contain an isolated 

polypeptide, antibody or antigen-binding fragment thereof provided herein and an 

antiviral agent formulated as a single composition or as separate compositions. 

Provided herein are combinations, which contain an isolated polypeptide, 

antibody or antigen-binding fragment thereof provided herein or a multivalent 

antibody provided herein, and one or more additional antiviral antibodies. In some 

examples, the combination contains two or more different anti-RSV antibodies or 

antigen-binding fragments thereof. In some examples, the combination contains two 

or more different anti-RSV antibodies or antigen-binding fragments selected from 

among an antibody .or antigen-binding fragment provided herein. In some examples, 

the combination contains an antibody or antigen-binding fragment thereof provided 

herein and an antibody selected from among palivizumab, rnotavizumab, AFFF, 

PIM., Pl2f4, Pl1d4, Ale9, Al2a6, Al3c4, Al7d4, A4B4, A8c7, 1X-4931,1, FR H3- 

3F4, M3H9, YI0H6, DO, AFFF(1), 6H8, L1-7E5, L2-15B10, A13a11, A1h5, 

A4B4(1), A.4B4L1FR-S28R, A4B4-FS2S, rsv6, rsv11. , rsv13, rsv19, rsv21., rsv22, 

rsv23, RF-1, RF-2 or antigen-binding fragments thereof. In some examples, the 



combination contains an. antibody or antigen-binding fragment thereof provided 

herein and an antibody selected from among an antibody or antigen-binding fragment 

thereof that immunospecifically binds an antigen of parainfiuenza virus (PIV) or 

human metapneumovirus (hMPV). In some examples, the PIV antigen is an antigen 

of human PIV type 1, human PIV type 2, human PIV type 3, and/or human PIV type 

4. In some examples, the PIV antigen is selected from among a PIV nucleocapsid 
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examples, the PIV antigen is an antigen of human PIV type I, human PIV type 2, 

human PIV type 3, and/or human PIV type 4. In some examples, the Pry antigen is 

selected from among a PIV nucleocapsid phosphoprotein, a PIV fusion (F) protein, a 

PIV phosphoprotein, a NV large (L) protein, a PIV matrix (M) protein, a PW 

hemagglutinin-neuraminidase (I-IN) glycoprotein, a PIV RNA-dependent RNA 

'polymerase, a PIV Yl protein, a PIV D protein, a PIV C protein, and allelic variants 

thereof. In some examples, the hMPV antigen is an antigen of hMPV type A or 

hMPV type B. In some examples, the hIVIPV antigen is an antigen of hMPV subtype 

Al, hMPV subtype A2, hMPV subtype B I, or hMPV subtype B2. In some examples, 

the hMPV antigen is selected from among a hMPV nucleoprotein, a hMPV 

phosphoprotein, a hMPV matrix protein, a hMPV small hydrophobic protein, a hMPV 

RNA-dependent RNA polymerase, a hMPV F protein, a hMPV 0 protein, and allele 

variants thereof. 

In a fourth aspect. there ls provided a 	- 	- 	- - x. , - methods of detecting RSV 

infection, which involve (a) 

assaying the level of RSV antigen in a fluid, cell, or tissue sample using an antibody 

or antigen-binding fragments thereof provided herein; (b) comparing the assayed level 

of RSV antigen with a control level whereby an increase in the assayed level of RSV 

antigen compared to the control level of the RSV antigen is indicative of a RSV 

infection. In some examples, the cell or tissue sample is obtained froM a human 

subject. 	In some examples, the cell or tissu•  e sample is a blood, urine, saliva, lung 

sputum, lavage, or lymph sample. 

Provided herein are isolated nucleic acids that encode the polypeptide, 

antibody or antigen-binding fragments thereof provided herein. 

In a fifth aspect, there is provided a nucleic acid molecule(s that encodes the 

antibody or antigen-binding fragment as defined above. „ 	,......._ ._..._ 

Provided herein are 

vectors that contain a nucleic acid encoding the polypeptide, antibody or antigen-

binding fragments thereof provided herein. 

Provided herein are isolated cells the contain an antibody or antigen-binding 

fragment thereof provided herein, a nucleic acid provided herein, or a vector provided 

herein. 



14a 

In a sixth aspect, there is provided an isolated cell, comprising the antibody or 

antigen-binding fragment as defined above, or the nucleic acid molecule as defined above. 

The cells provided herein can be, for example, prokaryotic or eukaiyotic cells. 

Also provided herein are transgenic animals that contain a nucleic acid provided 

herein or a vector provided herein. Also provided herein are methods of expressing an 

isolated antibody or antigen-binding fragment thereof, which involve culturing the 
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'isolated cells provided herein under conditions which express the encoded antibody or' 

by isolation ofthe antibody or antigen-binding fraDnentfrorn the transgenic animal 
. 	. 

provided herein. In some examples, the antibody or antigenbinding fragment is 

isolated from the serum or milk of the transgenic animal. 	. 

In a seventh aspect, there is provided a method of producing an antibody or antigen- .... 
in 

as 

, .. binding fragment thereof, comprising culturing the cell as defined above under conditions 

which the encoded antibody or antigen binding fragment is expressed. 

Provided herein are kits containing a polypeptide, antibody or antigen-binding 

fragment of provided herein, a multivalent antibody provided herein, or a combination 

provided herein, in one or more containers, and instructions for use. 

In an eighth aspect, there is provided an antibody or antigen-binding fragment ............_ 	, 	...... 	.. 
defined above or a multivalent antibody as defined above for use in the treatment or 

prevention of a viral infection. ._. 
Also provided herein are uses of an antibody or antigen-binding fragment 

thereof provided. herein for the prevention and/or treatment of viral infection in a 

subject. Also provided herein are' uses of an antibody or antigen-binding fragment 

thereof provided herein for treating or inhibiting one or more symptoms of a viral 

infection in a subject. 

Also provided herein are uses of an antibody or antigen-binding fragment 

provided herein for the formulation of a rn.edicament for the prevention and/or 

treatment of viral infection in a subject. Also provided herein are uses of an antibody 

or antigen-binding fragment provided herein for the formulation of a medicament for 

treating or inhibiting one or more symptoms of a viral infection in a subject. 
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