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RESULTS

The primary sequence of antibody rF1 contained one potential
asparagine deamidation site in Hghtheavy chain CDR2: NNGNN (SEQ ID NO: 24)
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 538 (AGC, (SEQ ID
NO:26)) substitution in heavy chain CDR2. Sequencing of the mutagenesis variant

confirmed an N53S mutation.

Example 5

Development of Cys variants for antibedy-drug conjugate (ADC)
applications

The rFI pRK plasmids underwent a series of site-directed mutagenesis with
oligos of tFIpRK.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 GIG CAG GGC GAG CTC AGG CCC-3' (SEQ
ID NO:28) (Cys mutant is underlined) to generate the light chain linkers of rFl
thioMab, and rFIpRK.HCN53S. AI2ICF (468464) 5'-CTG GTC ACA GTC TCG AGT
TGC AGC ACC AAG GGC CCA TC-3'(SEQ ID NO:29) and
rFipRK.HCNS53S. AI2ICR (468465} 5-GAT GGG CCC TTG GTG CTIG CAA CTC GAG
ACT GTG ACC AG-3’ (SEQ ID NO:30) (Cys mutant is underlined) to make the
heavy chain linkers of rF] thioMab via the Stratagene's Site-Directed method. Light
chain V205C and heavy chain A114C were confirmed by sequencing of the variants
(figure 9).
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WHAT IS CLAIMED IS:
1. Amn isolated antibody or a functional part comprising:
a heavy chain variable domain comprising A

(a) 2 heavy chain CDR1 sequence RFAMS (SEQ ID NO:1), and i

(b) a heavy chain CDR2 sequence SINNGNNPYYARSVQY (SEQ 1D NO:2 m?/
SINSGNNPYYARSVQY (SEQ ID NO:60}, and

(¢) a heavy chain CDR3 sequence DHPSSGWPTFDS (SEQ ID NO:3), and/
a light chain variable domain comprising "

(d) a light chain CDR1 sequence RASENVGDWLA (SEQ ID NO:4J, and
yd
(2) a light chain CDR2 sequence KTSILES (SEQ ID NO:5), and

{£) a ight chain CDR3 sequence QHYXRFPYT (SEQ ID N 6) wherein X is T or
M . X'/:
/_,
2. The antibody or functional part of claim 1, wherein the/hght chain.CDR3 sequence is
QHYIRFPYT. ¢

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

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

j‘e
&
J-

(a} framework 1 (FW1} which has thg scquence of
EVQLLESGGGLVQPGGSLRLSQAASGFTLS (SEQ ID NO: 38} or

EVQLVESGGGLVQPGGSLRL@CAASGFTLS (SEQ ID NO: 61);

(b) framework 2 (FW2) Wluch/;las the sequence of WVRQAPGRGLEWVA (SEQ ID
NO: 40y,

&
&

/
(c) framework 3 (FW3) whmh has the sequence of
RFTVSRDVSQNTVST QOMNNLRAEDSATYFCAK (SEQ ID NO: 42); and

{d) framework 4 (FW4) which has the sequence of WGPGTLVTVSS (SEQ ID NO:
44). ,;
5. The anubody or functional part of claim 1 or claim 4, wherein the light chain variable
domain compnses

{a) ﬁamework 1 (FW1) which has the sequence of
DIQiTQSPSALPASVGDRVSITC (SEG ID NO: 48);
,«”
h;;(‘b} framework 2 (FW2) which has the sequence of WYRQKPGKAPNLLIY (SEQ ID
J NO: 50):




44

(¢} framework 3 (FW3) which has the sequence of -
GVPSRESGSGSGTEFTLTISSLQPDDEATYYC (SEQ ID NO: 52); and

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

6. The antibody or functional part of claim 1, wherein the heavy chain variable domém
comprises a sequence which has at least 90% sequence identity to the sequence
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEW VASINNGNN
PYYARSVQYRFTVSRDVSQNTVSLOMNNLRAEDSATYFCAKDHPS SGW?}PFDSWGP
GTLVTVSS (SEQ ID NO:7).

7. The antibody or functional part of claim 6, wherein the heavy chain x;anabie domain
comprises a sequence of f
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASH\TNGNN
PYYARSVQYRFTVSRDVSQNTVSLQI\ANNLRAEDSATYFCAKD}TPSSGW PTFDSWGP
GTLVTVSS (SEQ ID NO:7). &

8. The antibody or functional part of claim 6, wherein the heavy chain variable domain
comprises a sequence of
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEW VASINSGNN
PY"YARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSA YFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ ID NO:62). ;

/
9. The antibody or functional part of claim 1, wlgé%ein the light chain variable domain
comprises a sequence which has at feast 90% saq%gﬂ"ce identity to the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGRAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFFYTFGQGTKVEIKRTV wherein
XisTorM (SEQID NO:11). f

10.  The antibody or functional part of la1m 9, wherein the light chain variable domain
comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGY
PSRFSGSGSGTEFTLTISSLQPD?FATYYCQHYXRFPYTFGQGTKVEIKRTV wherein
XisTor M (SEQIDNO:1L). /4

11. The antibody or functigt 'al part of claim 1, wherein

(a) the heav§ chain variable domain comprises a sequence of
BVOLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN
PYYARSVQYRFTV, i{DVSQNTVSLQMNNLRAEDSATYI‘CAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ} NO:7) and

(1 y the light chain variable domain comprises a sequence of
DIQLTQSPSII} PASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTE}?TLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVFIKRTV wherein
XisTor Mf(SEQ ID NO:11).

12. ﬁyThe antibody or functional part of claim 1, wherein
| (a) the heavy chain variable domain comprises a sequence of
E‘@QLVESGGGLVQPGGSLRLSCAASGFTLSRPAMSWVRQAPGRGLEWVASINNGNN
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PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTEDSWGP
GTLVTVSS (SEQ ID NO:9)

(b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGY
PSRFSGSGSGTEFTLTISSLOQPDDFATYYCOQHYXRFPYTFGQGTKLEIKRTV, W]? ein X
is I or M (SEQ ID NO:B).

i3. The antibody or functional part of claim 1, wherein

() the heavy chain variable domain comprises a sequence of
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN
PYYARSVQYRPTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDH}} SGWPTFDSWGP
GTLVTVSS (SEQ ID NO:9) Vi

(b} the light chain variable domain comprises a sequenge of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKP KAPNLLIYKTSILESGY
PSRFSGSGSGTEFTLTISSLOPDDFATYYCQHYXRFPYT %@QGTKLEIKRA ,wherein X

is Lor M (SEQ ID NO: 103, y

&

14.  The antibody or functional part of claim 1, whereinf

(a} the heavy chain variable domain compnses a sequence of
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN
PYYARSVQYRFTVSRDVSQNWSLQ%NLX}K%JI\)‘SATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ IDNG:9) and /

{by) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRAS GDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFA}"YYCQHYXRFPYTFGQGTKVEIKRTV wherein
X is I or M (SEQ ID NO:11). /

15, The antibody or function?}nfiirt of claim 1, wherein

(a) the heavy ch Eﬁ: variable domain comprises g a sequence of
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRI‘AMSWVRQAPGRGLEW VASINNGNN
PYYARSVQYRFTVS SQNT VSLOMNNLRAEDSATYFCAKDHPSSGWPTEDSWGP
GTLVTVSS (SEQ ID/I}I :7) and

DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGEEFTLTISSLQPDDFATYYCQHY XRFPY TFGQGTKLEIKRTV, wherein X
isTorM (SE@; ID NO:8).

{b) tgzizght chain variable domain comprises a sequence of

16, Tgé antibody or functional part of claim 1, wherein

(a) the heavy chain variable domain comprises a sequence of
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSW VRQAPGRGLEW VASINNGNN
PY¥YARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP

GTLVTVSS (SEQ ID NO:7) and
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(b} the Light chain variable domain comprises a sequence of Vi
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGY
PSRFSGSGSGTEFTLTISSLOPDDFATYY CQHYXRFPYTFGQGTKLEIKRA, wherein X f

isTorM (SEQ ID NO:10). yd ’
i
y
17. The antibody or functional part of claim 1, wherein Ve
&
(a) the heavy chain variable domain comprises a sequence of f '

EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINSGNN
PYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ TD NO:62); and /

&
#
,iﬁé

(b) the light chain variable domain comprises a sequence of ff
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRESGSGSGTEFTLTISSLOPLDFATYYC QHYWPWFGQGTKVEIKRTV wherein
Xis M (SEQ ID NO:11).

7
i
»‘

18, The antibody or functional part of claim 17, further compqsmo

(a) a heavy chain constant domain comprising § the sequence of;
ASTKGPSVFPLAPS SKSTSC}GTAALGCLVKDYFPEPVTVSWN SGALTSGVHTFPAVL
QSSGLYSLSSVVTIVPS SSLGTQTYICT\WHKPSNTKVDKRVEPKSCDKTHTCP {SEQ
ID NO:63); and

(b) a light chain constant domain compnsmg the sequence of:
AAPSVFIFPPSDEQLKSGT ASWCLLNNFYPR:EAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSST LTLSKADYEIG{KWACEWHQGLSSPVTKSFNRGEC (SEQ ID
NG:64).

f")
19. The antibody or functional part ¢ of claim 18, wherein the valine at light chain
position 2035 is replaced by a cysteine, wherem the amino acid position is as shown in Figure
9B. 7

7 . .
20. The antibody or functioral part of claim 17, further comprising
jf;f

(2) a heavy chafn constant domain comprising the sequence of:
ASTKGPSVFPLAPSSKSTESGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVV TVPSS SLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP (SEQ
ID NO:63) and; r

(b} a},&{ght chain constant domain comprising the sequence of:
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDS’FYSLS§TLTLSKADYEKHKVYACEVTHQGLSSPCTKSPNRG}:C (SEQID
NG:65).

i
r

21, Iﬁle antibody of claim 17, further comprising
7
»”ﬁ {a) a heavy chain constant domain comprising the sequence oft
CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
Q§SGLYSLSSVVTVPSSSLGTQTYICN VNHKPSNTKVDKEVEPKSCDRTHTCP (SEQ
"ID NO:66) and;
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(b} a light chain constant domain comprising the sequence of:
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD f

SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (SEQ ID yf‘”
NO:65). /
22. The antibody or functional part of claim 17, further comprising S '

f’

{a) a heavy chain constant domain comprising the sequence of:
CSTRGPSVFPLAPS SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT:F@’AVL
QSSGLYSLSSVVTVPSSSLGTOTYICNVNHEPSNTKVDKKY EPKSCDKTHTCP (SEQ
1D NO:66) and; j_f*

(b) a light chain constant domain comprising the sequence of "
AAPSVFIFPPSDEQLEKSGT. A‘SVVCLLT\JNFYPREAJ(L\/’Q\R/KV1DI\IALQ%SGNSQESVTEQD
SKDSTYSLS STLTLSKADYEKEKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO:64).

.«-"

23, Anisolated antibody or a functional part thereof comprisix;éf
.‘“ﬁéﬁ
(a) a heavy chain comprising a sequence of SEQ ID N@f 55 and

(b) a light chain comprising a sequence of SEQ ID NO 57.
24, An isolated antibody or a functional part theregf compmmg
{a) a heavy chain comprising a sequence oﬁx EQ ID NO: 56 and

(b} a light chain comprising a sequenc&éf SEQ ID NO: 38,

25.  The antibody or functional part of ¢f ‘gun 23, wherein an aSparagme at position 53 in

the heavy chain has been replaced by amﬂwr amino acid, wherein the amino acid position is
as shown in Figure 9A. #
26. The antlbody or funcnonal gﬁn of claim 25, wherein said asparagine at position 53 is
replaced with a serine, wherein an alanine at position 114 of the heavy chain is replaced with
a cysieine, and wherem an argmme at posmon 222 of the heavy chain is replaced with a
Iysine, wherein the amino acid position is as shown in Figure 9A.

27.  The antibody or K_,funchonal part of claim 23, wherein a valine at a light chain position
205 is replaced with cysteine, an alanine at light chain position 110 is replaced with valine,
and a leucine at light“chain position 104 is replaced with a valine, wherein the amino acid
position is as shown in Figure 98,
Vs

28.  The antfibody or functional part of claim 1 comprising:

I

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

”ﬁ (b) the light chain comprising a sequence of SEQ ID NO:38.

ra
y

29 The antibody or functional part of claim | 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 D 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

{2) the heavy chain variable domain comprises a sequence of A

EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMS WVRQAPGRGL"%WVASTN
NGNNPYYARSVQYRFTVSRDVSQNTVSLOMNN LRAEDSATYI“CAKDHI{’SSGWPTF
DSWGPGTLVTVSS (SEQ 1D NO19}, wherein the asparagine at posmon 53 (nuznbermg
according to Kabat) is replaced by serine, and ,f

() the light chain variable domain comprises a sequence of f
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWY RQKP GKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDI«ATYYCQHYXRFPY’"FGQGTKJEEKRTV wherein

Xis Lor M (SEQ ID NO:11). | !j’

£
31.  The antibody or the functional part of claim 30 Wherem the antibody further

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

&

1D NO:63. : i

7
32, The antibedy or the functional part of ﬁazm 30 or 31, wherein the antibody further
comprises a light chain constant domain cofﬁpr:smg a sequence of SEQ ID NO:65 or SEQ ID

NO.64, ‘g"f
&

.a%‘

33. The antibody of any one of; cIalrns 1-32, wherein the antibody is coupled to a
cytotoxic agent. e

34.  The antibody of claim‘%3 wherein the cytotoxic agent is an antibiotic.

35,  The antibody of (z‘lazm 33 or 34, wherein the cytotoxic agent is conjugated fo a
cysteine at light cham posmon 203, wherein the amino acid position is as shown in Figure
9B.

36. An 1so}ated antibody or a functional part thereof capable of binding a serine-aspartate
(3D} repeat? cpendent epitope on a SD repeat (SDR) protein expressed by a Staphylococcus
species, Wherem the antibody or the functional part is coupled to a cytotoxic agent to form an
anuboéy—dmg conjugate.

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

/the 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. / |
36,  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 36-3%, wherein the cyt%ic

agent is an antibiotic. /

41, The antibody or the functional part of any one of claims 36-40, wherein thaféntxbo&y

or the functional part competes for binding to the SD repeat-dependent ep1tope Wlth an

antibody comprising: ‘_!‘,f"’

(a} a heavy chain CDR1 sequence RFAMS (SEQ 1D NO:1), andz

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

(¢} 2 heavy chain CDR3 sequence DHPSSGWPTEDS (SEQ IDNO:3), and

(d) a light chain CDR! sequence RASENVGDWLA {SEQ ID NO:4), and

(e} a light chain CDR2 sequence KTSILES (SEQ 1D No: 5), and

(f) a light chain CDR3 sequence QHYXRFPYT {SEQ ID NO:6), wherein X i3 Tor M.

/

57

42, The antibody or the functional part o /,any one of claims 36-41, wherein the

Staphylococcus species is 8. aureus. F
43, The antibody or the functional 1 ot of claim 42, wherein the SDR protein is selected
£), CIfB (SdrB), S&C, SdrD and SArE.

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

from the group consisting of CIfA (S

Staphylococcus species is S. epi fermzdzs

45, The antibody or the ﬁunctmnal part of claim 44, wherein the SDR protein is selected
from the group consisting ﬁf SdrF, SdrG and Sdri,

46, The an’ubody Q-f the functional part of any one of claims 36-41, wherein the
Staphviococcus Spec:}es is S. saprophyticus.

47, The anti ody 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 thé

Staphylocog us species 18 S. capitis.
49,

/ Mhe antibody or the functional part of claim 48, wherein the SDR protein is SdrX.
50. lé/f’f The antibody or the functional part of any one of claims 36-41, wherein the

Sﬁg, hylococcus species 1s S, caprae.




51. . The antibody or the functional part of claim 50, wherein the SDR protein is selected / ’
from the group consisting of SdrY and SdrZ. /f
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. qureus and/or S. epidermidis.

53, The antibody or the functional part of any one of claims 1-32, wherein the antlb dy or
the functional part binds to & gram positive bacterium. £

&

Fi

Vi

34, The antibody or the functional part of claim 53, wherein the gram posgmv&%acterimn
is a Staphylococcus species.
55.  The antibody or the functional part of claim 54, wherein the Sz.‘aphy!ococcus species 18
S, aureus, S. epidermidis, S. caprae, S. saprophyticus, S. capiiis, or 11161.1;10111111—1‘63131&111 5,
aureus (MRSA). y
i

56.  Anisolated antibody or a functional part thereof which is oaf;)able of competing with
the antibody according to any one of claims 1-35, for binding to Staphylococcus species.

Jf
57. The antibody or functional part of any one of clam&“s 1-56, wherein the functional
part of an antibedy is selected from the group consisting gf a single domain antibody, a single
chain antibody, a nanobody, an unibody, a single cham ¥ariable fragment (scFv), a Fab
fragment and a F{ab")» fragment. ¢

58. A composition comprising the antibody or, ﬁmcmonal part of any one of claims 1-57,

(’
59.  Anisolated, synthetic or recombinant ﬁucleic acid encoding for any one of the
antibodies or the functional part thercof aceprding to claims 1-57.

60. A producer cell comprising mefi’gyoiated synthetic or recombinant nucleic acid
sequence or a functional equwalent théreof according to claim 59,

61. A method for producing aﬂ'g antibody or a functional part thereof comprising providing
a cell with a nucleic acid according to claim 59 and allowing said cell to translate said nucleic
acid thereby producing said gntibody.

62.  The method accgf&ing to claim 61, further comprising harvesting, purifying and/or
isolating said antibody’ér functional part thereof.

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

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

/4  Use of an antibody or finctional part thereof according to any one of claims 1-57 or a
7t cleic acid according to claim 59, for the preparation of a medicament and/or prophylactic
f; gent for treating and/or preventing a Gram-positive bactertum-related disorder.
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66.  Use of an antibody or functional part thereof according to any one of claims 1-57 ora
aucleic acid according to claim 59 for in vifro diagnosis of a Staphylococeus infection.

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

68, The use of claim 67, wherein the S, qureus infection is a MRSA infection. f
A
ra
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 m. ﬁ sampie
obtained from an individual or from any other source suspected to be nfected w1ﬂ1 a
Staphylococeus bacteria. _ﬁ

r3

;f"‘

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

&
E
i

71, A method for isolating S. aureus and/or S. epidermidis bacl;,ﬁffia from a solution using
an antibody or functional part thereof according to any one of claims 1-57.

£

y

/
#_@'.'J
\c—’f-
y«fd/’
4“’{




WHAT IS CLAIMED 1IS:

1. An isolated antibody or a functmnai part thereof that bmds toa Staphylococcus
species, wherein the antzbody or functional part thereof comprises: 4

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

(¢) a heavy chain CDR3 sequence DHPSSGWPTEFDS (SEQ ID NO:3); and
a light chain variable domain comprising

(d) a light chain CDR1 sequence RASENVGDWLA (SEQ ID N(O:4), and

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

(f) a light chain CDR3 sequence QHYXREFPYT (SEQ 1D NO:6), wherein X is [ or
M.

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

domain comprises:

(a) framework 1 (FW1) 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);

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

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

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

(a) framework 1 (FW1) 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 thercof of claim 1, wherein the heavy chain variable
domain comprises a sequence which has at least 90% sequence identity to the sequence
EVOLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGNN
PYYARSVQYRFTVSRDVSONTVSLOMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
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
PYYARSVQYRFTVSRDVSQNTVSLOMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ 1D NO:7).

8. The antibody or functional part thereof of claim 6, wherein the heavy chain variable
domain comprises a sequence of
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINSGNN
PYYARSVQYRFTVSRDVSQONTVSLOMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
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
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTYV, wherein
Xislor 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
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein
Xislor M (SEQID NO:11).

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

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

{b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGYV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV wherein
XislorM (SEQID NO:11).

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

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

{b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGY
PSRFSGSGSGTEFTLTISSLOQPDDFATYYCQHYXRFPYTFGQGTKLEIKRTV, wherein X
1sTor 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
PYYARSVQYRFTVSRDVSONTVSLOQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ ID NO:9)

(b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRA,wherein X
is Lor 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 (SEQID NG:9) and

(b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV, wherein
XisTor 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
PYYARSVQYRFTVSRDVSQNTVSLOMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ ID NO:7) and

(b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRTV, wherein X
1s [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
PYYARSVQYRFTVSRDVSQNTVSLOMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ ID NO:7) and
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(b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRA, wherein X
is Lor M (SEQ ID NO:10).

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

(a) the heavy chatn variable domain comprises a sequence of
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINSGNN
PYYARSVQYRFTVSRDVSONTVSLOQMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ 1D NO:62); and

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

i8. The antibody or functional part thereof of claim 17, further comprising

(a) a heavy chain constant domain comprising the sequence of’
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP (SEQ
1D NO:63); and

(b) a light chain constant domain comprising the sequence of:
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQD
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
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (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:
CSTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP (SEQ
ID NO:66) and;
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{b) a light chain constant domain comprising the sequence of:
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPCTKSFNRGEC (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:
CSTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP (SEQ
ID NO:66) and;

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

23.  Anisolated 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, Anisolated 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.  Anisolated antibody that binds to a Staphyiococcus 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 1s 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 thereof of claim 1 comprising:

(a) the heavy chain variable domain comprising the sequence of SEQ ID NO:62
and & 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.
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 1D 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
PYYARSVQYRFITVSRDVSQNTVSLOMNNLRAEDSATYFCAKDHPSSGWPTFDSWGP
GTLVTVSS (SEQ ID NO:9), wherein the asparagine at position 53 (numbering according to
Kabat} ts replaced by serine, and

(b) the light chain variable domain comprises a sequence of
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESGV
PSRFSGSGSGTEFTLTISSLOQPDDFATYYCQHYXRFPYTFGOQGTKVEIKRTV, wherein
Xislor 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 D 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 Kabat 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
© bactertum is a Staphvlococcus 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. gureus (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')y fragment.

40. A composition comprising the antibody or functional part thereof of any one of claims
1-39.
41.  Anisolated, 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 1-3%9 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 1-39, for use in
the diagnosis of a Staphviococcus infection. '

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