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Epitope Mapping report

Date: 05.03.2015

Target: purified Mouse Anti-Human mAB CD227 (BD Biosciences, Clone

HMPV)
Antigen: CD227 / Mucin-1

Panning conditions: Immobilized on M270 carboxy beads

NGS library statistics:

Dataset:

CD227-ENTE12016-1pr (1st Panning)

Number of sequences:

607,582

Number of valid sequences: | 377,990
Pattern/Library: | ENTE-1

3-mer motifs: | 7,254
4-mer motifs: | 131,956

Dataset:

CD227-ENTE12016-2pr (2nd Panning)

Number of sequences:

649,316

Number of valid sequences: | 410,803
Pattern/Library: | ENTE-1
3-mer motifs: | 7,215
4-mer motifs: | 77,530
Motif statistics:
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Statistic of 4mer motifs in the data sets against a short version of MUC1,
which has the identical repeats being removed. The reference data set
contains almost 2 Mio Sequences from the naive library.

X-axis: All possible 4mer fragments of the antigen starting from 1-4, 2-5 ...to... 489-492

Y-axis: log of enrichment vs. calculated probability in the data set, e.g. 3 is 10° resp. 1000-fold

enrichment. Control ENTE1 naive starting library has max 0.5 deviation from 0. After the first
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panning round the library is depleted of motifs, many approach a cut off of <-2, which should not
be taken as a save value with respect to the number of sequences. Because this would mean that
the motif is less than 1/100 of the expected average, which usually is less than 1 sequence in a
million.
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Number of sequences is the
output from NGS

Valid sequences are those finally
fitting all QC standards and used
for the analysis

The number of motifs in the first
round should be close to theory,
i.e. ca 7,200 resp. 132,000 for
medium size data sets of up to
500,000 sequences
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Epitope
Most likely epitope sequence is:
PD(T)RP

M EPITOPIC

Presentation as web logo (all 223 sequences of the first selection round
containing at least 4 amino acids out of PDTRP)
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Presentation as EPITOPIC fingerprint (all 223 sequences of the first selection
round containing at least 4 amino acids out of PDTRP)
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This epitope is based on the
statistical analysis based on
the protein sequence below.
Genetic variants may lead to
other results.

The web-logo is available
online:
http:/ /weblogo.berkeley.edu/

Fingerprint is the relative
frequency of amino acids
observed close to a search
sequence. Fingerprints may
vary with the search sequence.
Usually repeated runs with the
ENTE-1 library result in similar
fingerprints. The motif
fingerprint of an antibody is
therefore as reliable as a
human fingerprint.
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Presentation as EPITOPIC fingerprint (from 63,248 sequences containing 1,014
different sequences of the second selection round containing PD*RP)
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Statistics for the x in the PDxRP Motif from several control experiments
including test runs from the new library ENTE3. This reveals a preference for
glutamic acid over the threonine in the centre of the naive sequence epitope.
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Epitope in Sequence (the identical sequence repeats have been reduced to 2)

MIPGTQSPFFLLLLLTVLTVVTGSGHASSTPGGEKET SATQRSSVPSSTEKNAVSMI SSVL SSHSPGSGSST TQGQDVT
LAPATEPASGSAATWEQDVTSVPVTRPAL GSTTPPAHDVTSAPDNKPAPGSTAPPAHGYTSAPDTRPAPGSTAPPAHGY
TSAPDTRPAPGSTAPPAHGVTSAPDNRPAL GSTAPPVHNVTSASGSASGSASTL VHNGT SARATTTPASKSTPFSI PSH
HSDTPTTLASHSTKTDASSTHHSSVPPLTSSNHSTSPQLSTGVYSFFFLSFHI SNLQFNSSLEDPSTDYYQEL QRDI SEM
FLQ YKQGGFLGLSNI KFRPGSVVWQLTLAFREGTI NVHDVETQFNQYKTEAASRYNLTI SDVSVSDVPFPFSAQSGAG
VPGAGE ALLVLVCVLVALAI VYLI ALAVCQCRRKNYGQLDI FPARDTYHPMSEYPT YHTHCGRYVPPSSTDRSPYEKVSA

GNGGSSLSYTNPAVAATSANL

The sequence labelled in red is the most likely epitope of the antibody. The
normal MUC-1 protein contains a gene multiplication of this motif. Other
similar motifs are unlikely to be the sequence the antibody was raised
against.
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Sequence Examples: Alignment of all 224 sequences from the first selection
round with at least four out of the amino acids of the PDTRP-motif.
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AHGVTSAPDTRPAPGST
1--AGACVPDERPGI TQA
2AGTCHI PPDTRYFPRD-
3-- Al GsI PDQRPI RPSG
4---AKWSPDVRPTI FAS
5-APSSFVPDI RPGVSCC
6RASEHGVPDWRPYQA-

7-ARQSGHPDTAPNVRNN
8CKTWLFAPDTRCF- - - -
9--DETCFPDRRPYFEHG
10CVDPSNAPNTRPF- - - -
11GQCFEWRPDYRPEQC-

12DHACPPVPDNRPTHHC-
183DHRCHQAPDTRPEKYC-
14----DI ACDTRPERGSD
15- - DPMSAPNTRPKEDTA
16 SYLI I DPPDERPA- - - -
17 SEQDRGVPDFRPD- - - -
18 DRVSLQAPDQRPHACF -
19DVFSGWI PDKRPQQQF -
20 CTWHNAVPDTRPF- - - -
21EDACNPAPDTRLI TPF-
22EDGSYPDPDTREAVYD-
23EDRSPGI PDI RPI PNA-
2AEEWSKI PPDTRHKTGI -
25- - EFMSEHDTRPEKCDY
26 - EHASVPPDSRPQCHYC
27- - - EHMSPNTRPPCTVN
28EI NSAQPPDVRPQVRY -
29CNLFPPPPDVRPF- - - -
30- ENMSYNPYTRPLDI NY
31NVSPLGAPDKRPI YD-

32---EQHCPNTRPCPVTF
33---EQQSPDTRPQPQNG
34VFSRFRVPDCRPQQA-

35CEFPYYHPDNRPC- - - -
36---EYASPDDRPTI KVQ
37--EYMCPPDHRPGHSAI
38EYPCWFPPDTRSI VPD-
39 CHYVQHI PDQRPI - - - -
40 SWVHQAI PDI RPA- - - -
41 CGHNRPNPTTRPC- - - -
42S1 TVHHAPDNRPA- - - -
43---FLVSPDTPPAI FYS
44 QWS PI DI PDERPNGF -

45 CHYQPVNPDTRQY - - - -
46 SHESEAI PDVRPA- - - -
47FESVKVPPDTRY- - - - -
48 GERCYVAPDHRPKHNF -
49 GERCYVAPDHRPKQNF -
50- - - GNASPDQRPHQHRN
51SEPI WSVPDQRPY- - - -
52 GPHCYWAPDVRPGSNF

53 SREQVAEPDTRGY - - - -
54 - GQMSHAPDDRPKTQVF

55CQFW- - - - DTRPRLPFF
56--- GVWSPDQRPYQDKF
57 SKVGI YLPDERPN- - - -
58---HDQSPDERPI GFAL
59---HDQSPDERPI GRI D
60--- HEASPDHRPVCSLN

P
P

P

P

P

61STTLQVI PDVRPF- - - -
62CNEQGASPDVRPD- - - -
63 SDHEHPSPNTRPY- - - -
64---HHASPNTRPYYLEF
65- HLSSTVPDTRPVCLSC
66---HLVSPDRRPI QTQG
67 HPFSPGI PDVRPERFC-
68---HPHSPDERPSQAHN
69 HPVCHGVHDTRPTHQC-

70- HRFSQI PDYRPTEPLD
71- - - HVASPDSRPEEGTY
72- - -HVQSPDLRPTEFLE
73ESLAI APPDTRY- - - - -
74 - - - HWQSPDI RPQENYT

75- - HYSCAPDTRAGKGEV
76- - HYSCAPDTRAGSHNV
77--HYVSAPDTRYEYQFN
78 SYLFPLVPDVRPD- - - -
79- 1 DHCWAPKTRPDVQDD
80 CWHESTI PDVRPY- - - -
81 SHDHVPAPNTRPD- - - -
82VSYYPIVPCTRPI D- - -
83----1PMSDTRPVHCQL
841 PPCI I VPDVRPTTYF-
851 PQSVI | PDFRPVHSI -
861 QFSPYNGDTRPSCYY-
87-1 QVCTVPDVRPGQYNF
881 TFSVKPPDI RPVERF -
89 CDPI NFPPDFRPI - - - -

90 CTDVYGPPDQRPI - - - -
91 KDRCQI PPDTRLPFVY-
92 Kl RSQPLPLTRPLEI D-
93 KI RSQPS-- TRPKGEDN
94---KNVSPDHRPYGI QS
95- - - KQGSPDFRPVQAHP
96- - LDNSLPDTRYQNVSP
97 LFFCQQAPDTRGKNDY -
98 CYNHVGI PDTRPY - - - -

99- - - LNFCPDTVPHCSQE
100 QGSWWNAPDRRPYEA- -
101- - - LQVSPDQRPQQVVYV

102 SWLESAI PDERPN- - - -
103- LTMSKAPDTRPVQKI Y
104 VASTDHAPDWRPQVC- -

105- - - LWHSPDSRPHQHVYV
106 YNSFI FVPDQRPI RI - -
107 - - - NAHSPDQRPI CI LQ

108 DWCEI KVPDERPFKI - -
109- - NETSAPDERPWVGYT
110- - - NFMSPDNRPPRGI |
111 CERHNYGPHTRPI - - - -
112CHTSHI PPDQRPF - - - -
113HMCSSHVPDERPSKC- -

114- - - NHSSPNTRPEQSQG
115- - - NI QSPDTRQPYGSI
116 - - - NKNSPDFRPVWTFD
117 SPRFYAPPDTRPN- - - -
118 - - - NPPSPDWRPSQTI |

119CVSFLVPPDARPI - - - -
120 NQQCSEQPDGRPEKRA -
121 - NYLSFAPDVRPLI TPY
122 YWCENSPPDI RPDQI - -
123 - PAWSVVPDERPVHNSY
124 SPLWLLAPNTRPI - - - -
125PDQSTHPPDFRPAFAY -
126 STHI YYPPDLRPA- - - -
127 - - PHQSVPDNRPRQPHF
128 CLVALNRPDTRSF - - - -
129 - - - PPQCPFTRPEYAHH
130 QMCWL RGP DI RPVKD- -
131 QQSEEHPPDRRPTI A- -
132 CAHTRCPPDVRPA- - - -
133 QCGQWQPPETRPI N- - -
134 SVVLPFGPPTRPD- - - -
135SYVQQI YPDTRSD- - - -
136 EQSRGVAPDI RPQRI - -
137 - - QFPCLPDERPI TATF
138 - - QFPCLPDKRPI TATF
139- - QHVSVPDARPWSHDI
140CLGYYSI PNTRPY - - - -
141- - QUVSAPDTREYYVPC
142 - - - QYACQDTRPLWSPV
143 CSQNGI | PDFRPA- - - -
144 - RGTSVPHDTRPQNLYI
145- RHGSLAPDTRCHRHYC
146 SYEVPAQPVTRPA- - - -
147 - RRMCYPPDHRPNYRYD
148 - - RTQs!| PDHRPGYLAG
149 CIPEY CIFA-|-|- |- |- |- |- - |- |-
150 SEHSQYESDTRPQVSY -
151 CSQQTVVPDI RPF- - - -
152 - - - SGQSPDHRPTI LTV
153 - - - SGQSPDHRPTI RGD
154 SGTCWI PPDDRPKSRN -
155s1 QSI NI ppTRPDDCI -
156 - SPPSAAPDLRPQHQCD
157 SRPCQQAPDVRPHCI C-
158 - SSMCAVPDTRPLEDCI

159 - - - - - SVPSTRPNFYI Y
160 SRQHI EAPDQRPF - - - -
161 - - - TAQSPDQRPI CGAE
162 - - - TAQSPDQRPI CI LQ
163- - - TDASPDTRPRCEKL

164 CEVNNQAPDTREF - - - -
165 TDVSWPSPNTRPQEHF -
166 - THFSPPPDHRPEPCLY
167 - - THHCVPDKRPQHFYF
168 - - THHCVPDNRPQHFYF
169 CPRGGI VPDQRPY - - - -
1701 PSI | HPPDERPDPN- -
1711 QCTTGDPDPRPFPN- -

172- - - - - TLPCTRPYEKPV
173 CSPHI | | PDERPA- - - -
174 TSVCNTPPDSRPYQRD-
175- - - TVPSPDQRPHPVCC
176 - - - TWRSPDYRPEGHRY
177 - - - TWWSPDKRPAQPKH
178 VAPCKDVPDARPAHVC-
179 - - - VAVSPDHRPGPFGF
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180 - VDASVAPDKRPAEFSD
181vDSSI VPPDARPDAHN-
182 - VDTSRI PDRRPESRQF
183ESCVEYDPDERPQEY- -
184 SFDRAGAPDGRPD- - - -
185 CPVTWPVPDFRPD- - - -
186 CTAKYQVPDARPF - - - -
187 SQEAKHI PDFRPF - - - -
188 - - - VKRSPDI RPYEKHV
189 - - VLRCAPDVRPEGHKN
190 YAY!I YAQPDTRD- - - - -
191 QQSHDTPPDWRPGNF - -
192 QSSNWVAPDGRPSHC- -
193 - VQWCRVPDVRPRKDDC
194 SPRHHFVPDVRPD- - - -
195VMSSRSAPDWRPPND- -
196 - VVVCEVPDERPVVNCD
197 - - - VVVCPETRPEQI YH
198 WASGTNPPDYRPHYY- -
199 WQSWQVVPDQRPYTA-

200 - - VWSsI PDNRPI DI LP
201 - VWTCHPPDYRPYSNNA
202CSI FWPLPDERPI - - - -
203 - - - WDHSPDTRGQGI RS
204 WL GSPYPPDQRPI QHD-
205 WRFCFRPPYTRPDPQA-
206 YAQSWQVPDERPDYPI -
207 YDWCWNI PNTRPAHVY -

208- - - YEFSPDERPACPTC
209- - - YFQSPDQRPHCCYS
210- - - YFQSPDQRPHCQQA

211 YFQSWDPPDDRPRVPF -
212- YNNCFAPDTREQYQVC
213- - YNTCLNDTRPCKQST
214- - - YNVSPDNRPTI FLF
215- - - YNVSPDNRPTI QHL
216 CVWWGQI PDDRPF - - - -
217 MCTVAVI PI TRPTA- - -
218 SWELPLAPDTREY - - - -
219- - YRQCPPDTRPQHGAS
220 YRWSYPRPSTRPHRI C-
221 SKLHTAPPDYRPD- - - -
222YTPSYGVPDVRPCGNA -
223YTPSYGVPDVRPKYTI -
224 - YWHSSVPDI RPQFYDN
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The motif search can reveal
very large numbers of similar
sequences. The data
presented here is only an
excerpt, based on a search for
a restricted sequence motif.
Broader searches can reveal
thousands of such sequences
in the first selection round
and hundreds of thousands
from second selection rounds
on monoclonal antibodies.



