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RESULTS 

The primary sequence of antibody rF1 contained one potential 

asparagine deamidation site in lightheavy chain CDR2: NNGNN (SEQ ID NO:24). 

5 Stress testing revealed an increase of deamidation in stressed samples at N53 

(numbering according to Kabat, 1991). Site-directed mutagenesis was performed 

to stabilize the rF1 Mab by N (AAC, (SEQ ID NO:25)) to 53S (AGC, (SEQ ID 

NO:26)) substitution in heavy chain CDR2. Sequencing of the mutagenesis variant 

confirmed an N53S mutation. 

10 Example 5 

Development of Cys variants for antibody-drug conjugate (ADC) 

applications 

The rFlpRK plasmids underwent a series of site-directed mutagenesis with 

15 oligos of rFlpRK.LC(205/210)VCF (468075) 5'-GGG CCT GAG CTC GCC CTG CAC 

AAA GAG CTT CAA CAG-3' (SEQ ID NO:27) and rFlpRK.LC(205/210)VCR 

(468076) 5'-CTG TTG AAG CTC TTT GTG CAG GGC GAG CTC AGG CCC-3' (SEQ 

ID NO:28) (Cys mutant is underlined) to generate the light chain linkers of rF1 

thioMab, and rFlpRICHCN53S.A121CF (468464) 5'-CTG GTC ACA GTC TCG AGT 

20 TGC AGC ACC AAG GGC CCA TC-3' (SEQ ID NO:29) and 

rE1pRICHCN53S.A121CR (468465) 5'-GAT GGG CCC TTG GTG CTG CAA CTC GAG 

ACT GTG ACC AG-3' (SEQ ID NO:30) (Cys mutant is underlined) to make the 

heavy chain linkers of rF1 thioMab via the Stratagene's Site-Directed method. Light 

chain V205C and heavy chain Al 14C were confirmed by sequencing of the variants 

25 (figure 9). 
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WHAT IS CLAIMED IS: 

1. 	An isolated antibody or a functional part comprising: 

a heavy chain variable domain comprising 

(a) a heavy chain CDRI sequence REAMS (SEQ ID NO:1), and 

(b) a heavy chain CDR2 sequence SINNGNNPYYARSVQY (SEQ ID NO:2) of/ 
SINSGNNPYYARSVQY (SEQ ID NO:60), and 

(c) a heavy chain CDR3 sequence DHPSSGWPTFDS (SEQ ID NO:3); ancV 

a light chain variable domain comprising 

(d) a light chain CDR2 sequence RASENVGDWLA (SEQ ID NO:,4), and 

(e) a light chain CDR2 sequence KTSILES (SEQ ID NO:5), and 7  

(1) a light chain CDR3 sequence QHYXRFPYT (SEQ ID N9 6), wherein X is I or 
M.  

2. 	The antibody or functional part of claim 1, wherein he/light chain.CDR3 sequence is 
QHYIRFPYT. 

3. 	The antibody or functional part of claim 1, wherein the light chain CDR3 sequence is 
QHYMRETYT. 

4. 	The antibody or functional part of claim 1, %herein the heavy chain variable domain 
comprises: 

(a) framework 1 (FWD) which has the sequence of 
EVQLLESOGGLVQPGGSLRLSC<AASGFTLS (SEQ ID NO: 38) or 
EVQLVESUGGLVQPGGSLRLSCAASGETLS (SEQ ID NO: 61); 

/ 
(b) framework 2 (FW2) which has the sequence of WVRQAPGRGLEWVA (SEQ ID 
NO: 40); 

(c) framework 3 (FW3/which has the sequence of 
RETVSRDVSQNTV,STQMNNERAEDSATYFCAK (SEQ ID NO: 42); and 

W(d) framework 4 (F 	4) which has the sequence of WGPGTLVTVSS (SEQ ID NO: 
44). 	.,  

5. 	The antibodsi or functional part of claim 1 or claim 4, wherein the light chain variable 
domain comprises: 

/
.2 

(a) framework I (FW1) which has the sequence of 
DIQLTQSPSALPASVGDRVSITC (SEQ ID NO: 48); 

/ 
(b) framework 2 (FW2) which has the sequence of WYRQICPGKAPNLLIY (SEQ ID 

<1' NO: 50); 



44 

(c) framework 3 (FW3) which has the sequence of - 
GVPSRFSGSGSGTEFTLTISSLQPDDFATYYC (SEQ ID NO: 52); and 

(d) framework 4 (FW4) which has the sequence of FGQGTKLEIKRTV (SEQ ID NO: 
54) or the sequence of FGQGTKVEIKRTV (SEQ ID NO: 59). 

6. The antibody or functional part of claim 1, wherein the heavy chain variable don 
comprises a sequence which has at least 90% sequence identity to the sequence 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVAS rGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPIEDSWGP 
GTLVTVSS (SEQ ID NO:7). 

7. The antibody or functional part of claim 6, wherein the heavy chain 	domain yAable 
comprises a sequence of 	 / 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPORGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDSPSSGWPTEDSWGP 
GTLVTVSS (SEQ ID NO:7). 	 / 

8. The antibody or functional part of claim 6, wherein the heavy chain variable domain 
comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWygQAPGRGLEWVASINSGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSA 	FCAKDHPSSOWPTEDSWGP 
GTLVTVSS (SEQ ID NO:62). 

9. The antibody or functional part of claim 1, 	'rein the light chain variable domain 
comprises a sequence which has at least 90% sequ ice identity to the sequence 
DIQLTQSPSALPASVGDRVSITCRASENVGD ' LAWYRQKPGKAPNLLIYKTSILESGV I 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXREPYTEGQGTKVEIKRTV, wherein 
X is I or M (SEQ ID NO:11). 	 / 

10. The antibody or functional part of, laim 9, wherein the light chain variable domain 
comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCR/SENVGDWLAWYRQKPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPD 	ATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 
X is I or M (SEQ ID NO:11). 

11. The antibody or funetis' àl part of claim 1, wherein 

(a) the hea s chain variable domain comprises a sequence of 
EVQLLESGGGLVQPC SLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTV 	VSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQk NO:7) and 

Othe light chain variable domain comprises a. sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXREPYTEGQGTKVEIKRTV, wherein 
X is I or MOM ID NO:11). 

/ 
12. /The antibody or functional part of claim 1, wherein 

it 	(a) the heavy chain variable domain comprises a sequence of 
EVQLVESGGOLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
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PYYARSVQYRFTVSRDV S QNTVSLQMNNLRAEDSATYF CAKDFIP S SGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:9) 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQICPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYX.RFTYTEGQGTKLEIKRTV, wherein X 
is I or M (SEQ ID NO:S). 

/1 
13. 	The antibody or functional part of claim 1., wherein 

(a) the heavy chain variable domain comprises a sequence of 	/ 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHP/SGWPTEDSWGP 
GTLVTVSS (SEQ ID NO:9) 

/ 
/ 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKP/GKAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQKYXREPYTEGQGTKLEIKRA,wherein X 
is I or M (SEQ ID NO:10). 	 / 

0/ 
14. 	The antibody or functional part of claim 1, wherein" 

(a) the heavy chain variable domain comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRF ' SWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNL 	EDSATYFCAKDIIPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:9) and 

(b) the light chain variable do 	am comprises a sequence of 
DIQLTQSPSALPASVGDRV SITCRASEI4VGDWLAWYRQKPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTEF 1LTISSLQPDDFATYYCQHYXREPYTFOQGTKVEIKRTV, wherein 
X is I orM(SEQ IDNO:11). 

/ 
15. 	The antibody or functional/1,mi of claim 1, wherein 

(a) the heavy chai
/

n variable domain comprises g a sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDIIPSSGWPTEDSWGP 
GTLVTVSS (SEQ ID

, 
 40:7) and 

(b) the 'Mitt chain variable domain comprises a sequence of 
DIQLTQSPSALP, SVGDRVSITCRASENVGDWLAWYRQICPGKAPNLLIYKTSILESGV 
PSRFSGSGSG7 FTLTISSLQPDDFATYYCQHYXRETYTEGQGTKLEIKRTV, wherein X 
is I or M (SEQID NO:S). 

16. 	*antibody or functional part of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PriARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDITPS SGWPITDSWGP 
GTLVTVSS (SEQ ID NO:7) and 
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(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTFFTETISSLQPDDFATYYCQIIYXREPYTEGQGTKLEIKRA, wherein X 
is I or M (SEQ ID NO:10). 

17. 	The antibody or functional part of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 	/ 
EVOLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASYNSGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDIIPSSGWIITFDSWGP 
GTLVTVSS (SEQ ID NO:62); and 	 / 

(b) the light chain variable domain comprises a sequence of / 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYX'REPYTFGQGTOEIKRTV, wherein 
X is M (SEQ ID NO:11). 

18. 	The antibody or functional part of claim 17, further comsing 

(a) a heavy chain constant domain comprising Ilie sequence of: 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSESSVVTVPSSSLGTQTYICNVNHKPSNTKM

,
DKRVEPKSCDKTHTCP (SEQ 

ID NO:63); and  

(b) a light chain constant domain comprising the sequence of: 
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPIPEAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSESSTLTLSKADYEKHKVYACEVIHQGLSSPVTKSENRGEC (SEQ ID 
NO:64). 	 / 

19. 	The antibody or functional part:Of claim 18, wherein the valine at light chain 
position 205 is replaced by a cysteine, wherein the amino acid position is as shown in Figure 
9B. 	 /5 , 

i 
/ 

20. 	The antibody or functional part of claim 17, further comprising 

(a) a heavy chain constant domain comprising the sequence of: 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSESSVVTVPOLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP (SEQ 
ID NO:63) and; 

(b) ailig / ht chain constant domain comprising the sequence of: 
AAPSVFIFPPSDEQLKSGTASVVCLENNFYPREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSESSTiTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID 
NO:65). 	/ / 
21. 	,The antibody of claim 17, further comprising 

i 	(a) a heavy chain constant domain comprising the sequence of: 
CS7KGPSVFPLAPSSKSTSGOTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSESSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP (SEQ 
ID NO:66) and; 
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(b) a light chain constant domain comprising the sequence of: 
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYFREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID 
NO:65). 

22. 	The antibody or functional part of claim 17, further comprising 	 / 

(a) a heavy chain constant domain comprising the sequence of: 
CS TKGP S VFPLAP S SKS TSGGTAALGCEVKDYFPEPVTVSWNSGALTSGVHT/PAVL 
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDICKVEPKSCDKTHT6P (SEQ 
ID NO:66) and; 	 / 

,s, 
 / 

(b) a light chain constant domain comprising the sequence of;/ 
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS€NSQESVTEQD 
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNROEC (SEQ ID 
NO:64). 	 ../ 

23. 	An isolated antibody or a functional part thereof comprising: 

(a) a heavy chain comprising a sequence of SEQ ID NG: 55 and 

(b) a light chain comprising a sequence of SEQ ID,NO: 57. 
( 

24. 	An isolated antibody or a functional part thereof comprising: 

(a) a heavy chain comprising a sequence offS/EQ ID NO: 56 and 

(b) a light chain comprising a sequence
i

if SEQ ID NO: 58. 

25. 	The antibody or functional part of cla#'P  im 23, wherein an asparagine at position 53 in 
the heavy chain has been replaced by another amino acid, wherein the amino acid position is 
as shown in Figure 9A. 	 e 

26. 	The antibody or functionallart of claim 25, wherein said asparagine at position 53 is 
replaced with a serine, wherein a.li alanine at position 114 of the heavy chain is replaced with 
a cysteine, and wherein an arginine at position 222 of the heavy chain is replaced with a 
lysine, wherein the amino acid position is as shown in Figure 9A. 

27. 	The antibody or fuMctional part of claim 23, wherein a valine at a light chain position 
205 is replaced with eySteine, an alanine at light chain position 110 is replaced with valine, 
and a leucine at lightichain position 104 is replaced with a valine, wherein the amino acid 
position is as shown in Figure 9B. 

28. 	The antibody or functional part of claim 1 comprising: 
/ 

/(a) the heavy chain variable domain comprising the sequence of SEQ ID NO:62 
and a heavy chain constant domain comprising the sequence of SEQ ID NO:63; and 

(b) the light chain comprising a sequence of SEQ ID NO:58. 
. fi 

291 	The antibody or functional part of claim 1 comprising: 
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(a) the heavy chain comprising a sequence of SEQ ID NO: 56; and 

(b) the light chain variable domain comprising the sequence of SEQ ID NO:11/ 
and a light chain constant domain comprising the sequence of SEQ ID NO:64; 

30. 	The antibody or functional part of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 

EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRG 	WVASIN 

NGNNPYYARSVQYRFTVSRDVSQNTVSLQMNNTRAEDSATYFCAKD 	SSGWPTF 

DSWGPGTLVTVSS (SEQ ID NO:9), wherein the asparagine at position 	(numbering 

according to Kabat) is replaced by serine, and 

(b) the light chain variable domain comprises a sequence of 

DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKP 	INILLIYKTSILESGV 

PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTF 	TKVEIKRTV, wherein 

Xis I or M (SEQ ID NO:11). 

31. 	The antibody or the functional part of claim 30, 	terein the antibody further 

comprises a heavy chain constant domain comprising 4 sequence of SEQ ID NO:66 or SEQ 

ID NO:63. 

32. 	The antibody or the functional part of 	aim 30 or 31, wherein the antibody further 

comprises a light chain constant domain c 	prising a sequence of SEQ ID NO:65 or SEQ ID 

NO:64. 

33. 	The antibody of any one ocAlaims I -32, wherein the antibody is coupled to a 
cytotoxic agent. 

34. 	The antibody of c 	• 	33, wherein the cytotoxic agent is an antibiotic. 

35. 	The antibody of 	lit 33 or 34, wherein the cytotoxic agent is conjugated to a 

cysteine at light chaiir4position 205, wherein the amino acid position is as shown in Figure 

98. 	 / 

36. 	An isolated antibody or a functional part thereof capable of binding a serine-aspartate 

(SD) repeat dependent epitope on a SD repeat (SDR) protein expressed by a Staphylococcus 

species, 0-erein the antibody or the functional part is coupled to a cytotoxic agent to form an 

antibo,dcdrug conjugate. 

37../
/ 
 The antibody or the functional part of claim 36, wherein the SDR protein is located on 

,tlie cell surface of a Staphylococcus species. 
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38. 	The antibody or the functional part of claim 36, wherein the SDR protein is anchored 

to the peptidoglycan cell wall of a Staphylococcus species. 

39. 	The antibody or the functional part of any one of claims 36-38, wherein the epitope 

further comprises a sugar or sugar residues. 

40. 	The antibody or the functional part of any one of claims 36-39, wherein the cyto 

agent is an antibiotic. 

41. 	The antibody or the functional part of any one of claims 36-40, wherein th 	tibody 

or the functional part competes for binding to the SD repeat-dependent epitope 	ith an 

antibody comprising: 

(a) a heavy chain CDRI sequence RFAMS (SEQ ID NO:1), an..  

(b) a heavy chain CDR2 sequence SINNONNPYYARSVQY 	EQ 11) NO:2) or 

SINSGNNPYYARSVQY (SEQ ID NO:60), and 

(c) a heavy chain CDR3 sequence DHPSSGWPTFDS 7. - • ID NO:3), and 

(d) a light chain CDRI sequence RASENVGD 	SEQ ID NO:4), and 

(e) a light chain CDR2 sequence KTSILES (SE0 16 NO:5), and 

(f) a light chain CDR3 sequence QHYXRFP 	(SEQ ID NO:6), wherein X is I or M. 

42. 	The antibody or the functional part of 	y one of claims 36-41, wherein the 

Staphylococcus species is S. aureus. 

43. 	The antibody or the functional ..1 	of claim 42, wherein the SDR protein is selected 

from the group consisting of CIfA ( . - ), ChB (SdrB), SdrC, SdrD and SdrE. 

44. 	The antibody or the functi 	al part of any one of claims 36-41, wherein the 

Staphylococcus species is S. epi 	rmidis. 

45. 	The antibody or the '. ctional part of claim 44, wherein the SDR protein is selected 

from the group consisting • SdrF, SdrG and SdrH. 

46. 	The antibody/ the functional part of any one of claims 36-41, wherein the 

Staphylococcus species is S. saprophyticus. 

47. 	The an 	y or the functional part of claim 46, wherein the SDR protein is Sdrl. 

48. 	The 	tibody or the functional part of any one of claims 36-41, wherein the 

Staphyloco 	species is S. capitis. 

49. 	e antibody or the functional part of claim 48, wherein the SDR protein is SdrX. 

50. 	The antibody or the functional part of any one of claims 36-41, wherein the 

Se 	hylococcus species is S. caprae. 
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51. The antibody or the functional part of claim 50, wherein the SDR protein is selected 

from the group consisting of SdrY and SdrZ. 

52. The antibody or the functional part of any one of claims 36-41, wherein the 

antibody or the functional part binds to cell wall lysates from S. aureus and/or S. epidermi 	. 

53. The antibody or the functional part of any one of claims 1-52, wherein the anti 	y or 
the functional part binds to a gram positive bacterium. 

54. The antibody or the functional part of claim 53, wherein the gram positiv 	acterium 
is a Staphylococcus species. 

55. The antibody or the functional part of claim 54, wherein the Staphy ococcus species is 
S. aureus, S. epidermidis, S. caprae, S. saprophyticus, S. capitis, or me 	illin-resistant S. 
aureus (MRSA). 

56. An isolated antibody or a functional part thereof which is t. pable of competing with 
the antibody according to any one of claims 1-35, for binding t 	Staphylococcus species. 

57. The antibody or functional part of any one of cid 	1-56, wherein the functional 
part of an antibody is selected from the group consisting 	a single domain antibody, a single 
chain antibody, a nanobody, an unibody, a single chi 	ariable fragment (scFv), a Fab 
fragment and a F(ab')2 fragment. 
58. A composition comprising the antibody or 	ctional part of any one of claims 1-57. 

59. An isolated, synthetic or recombinant 	leic acid encoding for any one of the 
antibodies or the functional part thereof a 	ing to claims 1-57. 

60. A producer cell comprising the 	lated, synthetic or recombinant nucleic acid 
sequence or a functional equivalent 	reot according to claim 59. 

61. A method for producing 	antibody or a functional part thereof comprising providing 
a cell with a nucleic acid acco 	ng to claim 59 and allowing said cell to translate said nucleic 
acid thereby producing saidititibody. 

62. The method according to claim 61, further comprising harvesting, purifying and/or 
isolating said antibodyor functional part thereof. 

63. An anti 	or a functional part thereof according to any one of claims 1-57 or a 
nucleic acid a 	rding to claim 59, for use as a medicament and/or prophylactic agent 

64. An 	tibody or a functional part thereof according to any one of claims 1-57 or a 
nucleic 	d according to claim 59, for use as a medicament and/or prophylactic agent for 
treatin and/or preventing a Gram-positive bacterium-related disorder. 

65 

	

	Use of an antibody or functional part thereof according to any one of claims 1-57 or a 
oleic acid according to claim 59, for the preparation of a medicament and/or prophylactic 

agent for treating and/or preventing a Gram-positive bacterium-related disorder. 
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66. Use of an antibody or functional part thereof according to any one of claims 1-57 or a 
nucleic acid according to claim 59 for in vitro diagnosis of a Staphylococcus infection. 

67. The use of claim 66, wherein the Staphylococcus infection is a S. aureus infection. 

68. The use of claim 67, wherein the S. aureus infection is a MRSA infection. 

69. Use of an antibody or functional part thereof according to any one of claims 	57 or a 
nucleic acid according to claim 59 for detecting S. aureus and/or S. epidermidis in 	sample 
obtained from an individual or from any other source suspected to be infected 	a 
Staphylococcus bacteria. 

70. An antibody or functional part thereof according to any one of cl 	s 1-57, for use in 
the diagnosis of a Staphylococcus infection. 

71. A method for isolating S. aureus and/or S. epidermidis bac 	' from a solution using 
an antibody or functional part thereof according to any one of cl ' 	1-57. 
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WHAT IS CLAIMED IS: 

1. 	An isolated antibody or a functional part thereof that binds to a Staphylococcus 
species, wherein the antibody or functional part thereof comprises: 

a heavy chain variable domain comprising 

(a) a heavy chain CDR1 sequence RFAMS (SEQ ID NO:1), and 

(b) a heavy chain CDR2 sequence SINNGNNPYYARSVQY (SEQ ID NO:2) or 
SINSGNNPYYARSVQY (SEQ ID NO:60), and 

(c) a heavy chain CDR3 sequence DHPSSGWPTFDS (SEQ ID NO:3); and 

a light chain variable domain comprising 

(d) a light chain CDRI sequence RASENVGDWLA (SEQ ID NO:4), and 

(e) a light chain CDR2 sequence KTSILES (SEQ ID NO:5), and 

(f) a light chain CDR3 sequence QHYXRFPYT (SEQ ID NO:6), wherein X is I or 
M. 

2. 	The antibody or functional part thereof of claim 1, wherein the light chain CDR3 
sequence is QHYIRFPYT. 

3. 	The antibody or functional part thereof of claim 1, wherein the light chain CDR3 
sequence is QHYMRFPYT. 

4. 	The antibody or functional part thereof of claim 1, wherein the heavy chain variable 
domaincomprises: 

(a) framework 1 (FWI) which has the sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLS (SEQ ID NO: 38) or 
EVQLVESGGGLVQPGGSLRLSCAASGFTLS (SEQ ID NO: 61); 

(b) framework 2 (FW2) which has the sequence of WVRQAPGRGLEWVA (SEQ ID 
NO: 40); 

(c) framework 3 (FW3) which has the sequence of 
RFTVSRDVSQNTVSLQMNNLRAEDSATYFCAK (SEQ ID NO: 42); and 

(d) framework 4 (FW4) which has the sequence of WGPGTLVTVSS (SEQ ID NO: 
44). 

5. 	The antibody or functional part thereof of claim 1 or claim 4, wherein the light chain 
variable domain comprises: 

(a) framework 1 (FW I) which has the sequence of 
DIQLTQSPSALPASVGDRVSITC (SEQ ID NO: 48); 

(b) framework 2 (FW2) which has the sequence of WYRQKPGKAPNLLIY (SEQ ID 
NO: 50); 
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(c) framework 3 (FW3) which has the sequence of 
GVPSRFSGSGSGTEFTLTISSLQPDDFATYYC (SEQ ID NO: 52); and 

(d) framework 4 (FW4) which has the sequence of FGQGTKLEIKRTV (SEQ ID NO: 
54) or the sequence of FGQGTKVEIKRTV (SEQ ID NO: 59). 

6. 	The antibody or functional part thereof of claim 1, wherein the heavy chain variable 
domain comprises a sequence which has at least 90% sequence identity to the sequence 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:7). 

7. 	The antibody or functional part thereof of claim 6, wherein the heavy chain variable 
domain comprises a sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:7). 

8. 	The antibody or functional part thereof of claim 6, wherein the heavy chain variable 
domain comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINSGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:62). 

9. 	The antibody or functional part thereof of claim 1, wherein the light chain variable 
domain comprises a sequence which has at least 90% sequence identity to the sequence 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 
X is 1 or M (SEQ ID NO:11). 

10. 	The antibody or functional part thereof of claim 9, wherein the light chain variable 
domain comprises a sequence of 
D1QLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 
X is I or M (SEQ ID NO:11). 

11. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:7) and 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 
X is I or M (SEQ ID NO:11). 

12. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
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PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:9) 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRTV, wherein X 
is I or M (SEQ ID NO:8). 

13. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:9) 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRA,wherein X 
is I or M (SEQ ID NO:10). 

14. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:9) and 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 
X is I or M (SEQ ID NO:11). 

15. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises g a sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:7) and 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQICPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRTV, wherein X 
is I or M (SEQ ID NO:8). 

16. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:7) and 
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(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGICAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRA, wherein X 
is I or M (SEQ ID NO:10). 

17. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINSGNN 
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 
GTLVTVSS (SEQ ID NO:62); and 

(b) the light chain variable domain comprises a sequence of 
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV 
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 
X is M (SEQ ID NO:11). 

18. 	The antibody or functional part thereof of claim 17, further comprising 

(a) a heavy chain constant domain comprising the sequence of: 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP (SEQ 
ID NO:63); and 

(b) a light chain constant domain comprising the sequence of 
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID 
NO:64). 

19. 	The antibody or functional part thereof of claim 18, wherein the valine at light chain 
position 205 is replaced by a cysteine, wherein the amino acid position is as shown in Figure 
9B. 

20. 	The antibody or functional part thereof of claim 17, further comprising 

(a) a heavy chain constant domain comprising the sequence of 
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP (SEQ 
ID NO:63) and; 

(b) a light chain constant domain comprising the sequence of: 
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSLSSTLTLSKADYEICHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID 
NO:65). 

21. 	The antibody or functional part thereof of claim 17, further comprising 

(a) a heavy chain constant domain comprising the sequence of 
CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSLSSVVTVPSSSLGTQTYICNVNEIKPSNTKVDICKVEPKSCDKTHTCP (SEQ 
ID NO:66) and; 
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(b) a light chain constant domain comprising the sequence of: 
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSLSSTLTLSKADYEICHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID 
NO:65). 

22. 	The antibody or functional part thereof of claim 17, further comprising 

(a) a heavy chain constant domain comprising the sequence of: 
CSTKGPSVFPLAPSSKSTSGGTAALGCLVICDYFPEPVTVSWNSGALTSGVHTFPAVL 
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP (SEQ 
ID NO:66) and; 

(b) a light chain constant domain comprising the sequence of: 
AAPSVFIFPPSDEQLKSGTASVVCLLNINFYPREAKVQWKVDNALQSGNSQESVTEQD 
SKDSTYSLSSTLTLSKADYEICHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID 
NO:64), 

23. 	An isolated antibody that binds to a Staphylococcus species, wherein the antibody 
comprises: 

(a) a heavy chain comprising a sequence of SEQ ID NO: 55 and 

(b) a light chain comprising a sequence of SEQ ID NO: 57. 

24. 	An isolated antibody that binds to a Staphylococcus species, wherein the antibody 
comprises: 

(a) a heavy chain comprising a sequence of SEQ ID NO: 56 and 

(b) a light chain comprising a sequence of SEQ ID NO: 58. 

25. 	An isolated antibody that binds to a Staphylococcus species comprising a heavy chain 
comprising a sequence of SEQ ID NO:55, wherein the asparagine at position 53 in the heavy 
chain variable domain has been replaced by another amino acid, wherein the amino acid 
numbering is according to Kabat numbering, and a light chain comprising a sequence of SEQ 
ID NO:57. 

26. 	An isolated antibody that binds to a Staphylococcus species comprising a heavy chain 
comprising a sequence of SEQ ID NO:55, wherein the asparagine at position 53 is replaced 
with a serine, wherein the alanine at position 114 of the heavy chain is replaced with a 
cysteine, and wherein the arginine at position 222 of the heavy chain is replaced with a 
lysine, wherein the amino acid numbering is according to Kabat numbering, and a light chain 
comprising a sequence of SEQ ID NO:57. 

27. 	An antibody that binds to a Staphylococcus species comprising a light chain 
comprising a sequence of SEQ ID NO:57, wherein the valine at the light chain variable 
domain position 205 is replaced with cysteine, the alanine at the light chain variable domain 
position 110 is replaced with valine, and the leucine at the light chain variable domain 
position 104 is replaced with a valine, wherein the amino acid numbering is according to 
Kabat numbering, and a heavy chain comprising a sequence of SEQ ID NO:55. 
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28. 	The antibody or functional part hereof of claim 1 comprising: 

(a) the heavy chain variable domain comprising the sequence of SEQ ID NO:62 
and a heavy chain constant domain comprising the sequence of SEQ 1D NO:63; and 

(b) the light chain comprising a sequence of SEQ ID NO:58. 

29. 	The antibody or functional part thereof of claim 1 comprising: 

(a) the heavy chain comprising a sequence of SEQ ID NO: 56; and 

(b) the light chain variable domain comprising the sequence of SEQ ID NO:11 
and a light chain constant domain comprising the sequence of SEQ ID NO:64; 

30. 	The antibody or functional part thereof of claim 1, wherein 

(a) the heavy chain variable domain comprises a sequence of 

EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN 

PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP 

GTLVTVSS (SEQ ID NO:9), wherein the asparagine at position 53 (numbering according to 

Kabat) is replaced by serine, and 

(b) the light chain variable domain comprises a sequence of 

DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGICAPNLLIYKTSILESGY 

PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein 

X is I or M (SEQ ID NO:11). 

31. 	The antibody or the functional part thereof of claim 30, wherein the antibody further 

comprises a heavy chain constant domain comprising a sequence of SEQ ID NO:66 or SEQ 

ID NO:63. 

32. 	The antibody or the functional part thereof of claim 30 or 31, wherein the antibody 

further comprises a light chain constant domain comprising a sequence of SEQ ID NO:65 or 

SEQ ID NO:64. 

33. 	The antibody or functional part thereof of any one of claims 1-32, wherein the 
antibody or functional part thereof is coupled to a cytotoxic agent. 

34. 	The antibody or functional part thereof of claim 33, wherein the cytotoxic agent is an 
antibiotic. 

35. 	The antibody or functional part thereof of claim 33 or 34, wherein the cytotoxic agent 

is conjugated to a cysteine at light chain position 205, wherein the amino acid numbering is 

according to ICabat numbering. 
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36. The antibody or the functional part thereof of any one of claims 1-35, wherein the 
antibody or the functional part binds to a gram positive bacterium. 

37. The antibody or the functional part thereof of claim 36, wherein the gram positive 
bacterium is a Staphylococcus species. 

38. The antibody or the functional part thereof of claim 37, wherein the Staphylococcus 
species is S. aureus, S. epidermidis, S. caprae, S. saprophyticus, S. capitis, or methicillin-
resistant S. aureus (MRSA). 

39. The antibody or functional part thereof of any one of claims 1-38, wherein the 
functional part of an antibody is selected from the group consisting of a single domain 
antibody, a single chain antibody, a nanobody, an unibody, a single chain variable fragment 
(scFv), a Fab fragment and a F(ab')2 fragment. 

40. A composition comprising the antibody or functional part thereof of any one of claims 
1-39. 

41. An isolated, synthetic or recombinant nucleic acid encoding for any one of the 
antibodies or the functional part thereof according to claims 1-39. 

42. A producer cell comprising the isolated, synthetic or recombinant nucleic acid 
sequence or a functional equivalent thereof, according to claim 41. 

43. A method for producing an antibody or a functional part thereof comprising providing 
a cell with a nucleic acid according to claim 41 and allowing said cell to translate said nucleic 
acid thereby producing said antibody or functional part thereof 

44. The method according to claim 43, further comprising harvesting, purifying and/or 
isolating said antibody or functional part thereof 

45. An antibody or a functional part thereof according to any one of claims 1-39 or a 
nucleic acid according to claim 41, for use as a medicament and/or prophylactic agent. 

46. An antibody or a functional part thereof according to any one of claims 1-39 or a 
nucleic acid according to claim 41, for use as a medicament and/or prophylactic agent for 
treating and/or preventing a Gram-positive bacterium-related disorder. 

47. Use of an antibody or functional part thereof according to any one of claims 1-39 or a 
nucleic acid according to claim 41, for the preparation of a medicament and/or prophylactic 
agent for treating and/or preventing a Gram-positive bacterium-related disorder. 

48. Use of an antibody or functional part thereof according to any one of claims 1-39 or a 
nucleic acid according to claim 41 for diagnosis of a Staphylococcus infection. 

49. The use of claim 48, wherein the Staphylococcus infection is a S. aureus infection. 

50. The use of claim 49, wherein the S. aureus infection is a MRSA infection. 
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51. Use of an antibody or functional part thereof according to any one of claims 1-39 or a 
nucleic acid according to claim 41 for detecting S. aureus and/or S. epidermidis in a sample 
obtained from an individual or from any other source suspected to be infected with a 
Staphylococcus bacteria. 

52. An antibody or functional part thereof according to any one of claims 
the diagnosis of a Staphylococcus infection. 

1-39, for use in 

53. A method for isolating S. aureus and/or S. epidermidis bacteria from 
an antibody or functional part thereof according to any one of claims 1-39. 

a solution using 



<400> 64 
Ala Ala Pro Ser val 	Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys 
1 5 10 15 
Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg 

20 25 30 
Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn 

35 40 45 
Ser Gln Glu ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser 

50 55 60 
Leu ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys 
65 70 75 80 
Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr 

85 90 95 
Lys Ser Phe Asn Arg Gly Glu Cys 

100 

<210> 65 
<211> 104 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic construct 

<220> 
<223> rF1‘4.g4t—Cha: 	205C light chain constant region 

<400> 65 
- — 

Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys 
1 5 10 15 
Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg 

20 25 30 
Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn 

35 40 45 
Ser Gln Glu Ser Val Thr Glu Gln Asp ser Lys Asp Ser Thr Tyr ser 

50 55 60 
Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys 
65 70 75 80 
val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Cys Thr 

85 90 95 
Lys Ser Phe Asn Arg Gly Glu Cys 

100 

<210> 66 
<211> 110 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> synthetic construct 

<220> 
<223> rFl Heavy Chain 

<400> 66 

Cys ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro ser Ser Lys 
1 5 10 15 
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

20 25 30 
Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser 

35 40 45 
Gly Val 	His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser 

50 55 60 
Leu Ser ser val Val Thr Val Pro Ser ser ser Leu Gly Thr Gln Thr 
65 70 75 80 
Tyr Ile cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 

Page 21 


