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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: 
 
 
 
 
 
 
 
 
 
 
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 naïve 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 103 resp. 1000-fold 
enrichment. Control ENTE1 naïve starting library has max 0.5 deviation from 0. After the first 
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. 
 
  

 
 
 
 
 
 
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 
 
Presentation as web logo (all 223 sequences of the first selection round 
containing at least 4 amino acids out of PDTRP) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Presentation as EPITOPIC fingerprint (all 223 sequences of the first selection 
round containing at least 4 amino acids out of PDTRP) 
 
 
  

 
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)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 naïve sequence epitope. 
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Epitope in Sequence (the identical sequence repeats have been reduced to 2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
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. 
 
  

MTPGTQSPFFLLLLLTVLTVVTGSGHASSTPGGEKETSATQRSSVPSSTEKNAVSMTSSVLSSHSPGSGSSTTQGQDVT 

LAPATEPASGSAATWGQDVTSVPVTRPALGSTTPPAHDVTSAPDNKPAPGSTAPPAHGVTSAPDTRPAPGSTAPPAHGV 

TSAPDTRPAPGSTAPPAHGVTSAPDNRPALGSTAPPVHNVTSASGSASGSASTLVHNGTSARATTTPASKSTPFSIPSH 

HSDTPTTLASHSTKTDASSTHHSSVPPLTSSNHSTSPQLSTGVSFFFLSFHISNLQFNSSLEDPSTDYYQELQRDISEM 

FLQIYKQGGFLGLSNIKFRPGSVVVQLTLAFREGTINVHDVETQFNQYKTEAASRYNLTISDVSVSDVPFPFSAQSGAG 

VPGWGIALLVLVCVLVALAIVYLIALAVCQCRRKNYGQLDIFPARDTYHPMSEYPTYHTHGRYVPPSSTDRSPYEKVSA 

GNGGSSLSYTNPAVAATSANL 
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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.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MUC-1 A H G V T S A P D T R P A P G S T

1 - - A G A C V P D E R P G I T Q A

2 A G T C H I P P D T R Y F P R D -

3 - - A I G S I P D Q R P I R P S G

4 - - - A K W S P D V R P T I F A S

5 - A P S S F V P D I R P G V S C C

6 R A S E H G V P D W R P Y Q A - -

7 - A R Q S G H P D T A P N V R N N

8 C K T W L F A P D T R C F - - - -

9 - - D E T C F P D R R P Y F E H G

10 C V D P S N A P N T R P F - - - -

11 G Q C F E W R P D Y R P E Q C - -

12 D H A C P P V P D N R P T H H C -

13 D H R C H Q A P D T R P E K Y C -

14 - - - - D I A C D T R P E R G S D

15 - - D P M S A P N T R P K E D T A

16 S Y L I I D P P D E R P A - - - -

17 S E Q D R G V P D F R P D - - - -

18 D R V S L Q A P D Q R P H A C F -

19 D V F S G W I P D K R P Q Q Q F -

20 C T W H N A V P D T R P F - - - -

21 E D A C N P A P D T R L I T P F -

22 E D G S Y P D P D T R E A V Y D -

23 E D R S P G I P D I R P I P N A -

24 E E W S K I P P D T R H K T G I -

25 - - E F M S E H D T R P E K C D Y

26 - E H A S V P P D S R P Q C H Y C

27 - - - E H M S P N T R P P C T V N

28 E I N S A Q P P D V R P Q V R Y -

29 C N L F P P P P D V R P F - - - -

30 - E N M S Y N P Y T R P L D I N Y

31 N V S P L G A P D K R P I Y D - -

32 - - - E Q H C P N T R P C P V T F

33 - - - E Q Q S P D T R P Q P Q N G

34 V F S R F R V P D C R P Q Q A - -

35 C E F P Y Y H P D N R P C - - - -

36 - - - E Y A S P D D R P T I K V Q

37 - - E Y M C P P D H R P G H S A I

38 E Y P C W F P P D T R S I V P D -

39 C H Y V Q H I P D Q R P I - - - -

40 S W V H Q A I P D I R P A - - - -

41 C G H N R P N P T T R P C - - - -

42 S I T V H H A P D N R P A - - - -

43 - - - F L V S P D T P P A I F Y S

44 Q W S P I D I P D E R P N G F - -

45 C H Y Q P V N P D T R Q Y - - - -

46 S H E S E A I P D V R P A - - - -

47 F E S V K V P P D T R Y - - - - -

48 G E R C Y V A P D H R P K H N F -

49 G E R C Y V A P D H R P K Q N F -

50 - - - G N A S P D Q R P H Q H R N

51 S E P I W S V P D Q R P Y - - - -

52 G P H C Y W A P D V R P G S N F -

53 S R E Q V A E P D T R G Y - - - -

54 - G Q M S H A P D D R P K T Q V F

55 C Q F W - - - - D T R P R L P F F

56 - - - G V W S P D Q R P Y Q D K F

57 S K V G I Y L P D E R P N - - - -

58 - - - H D Q S P D E R P I G F A L

59 - - - H D Q S P D E R P I G R I D

60 - - - H E A S P D H R P V C S L N

61 S T T L Q V I P D V R P F - - - -

62 C N E Q G A S P D V R P D - - - -

63 S D H E H P S P N T R P Y - - - -

64 - - - H H A S P N T R P Y Y L E F

65 - H L S S T V P D T R P V C L S C

66 - - - H L V S P D R R P I Q T Q G

67 H P F S P G I P D V R P E R F C -

68 - - - H P H S P D E R P S Q A H N

69 H P V C H G V H D T R P T H Q C -

70 - H R F S Q I P D Y R P T E P L D

71 - - - H V A S P D S R P E E G T Y

72 - - - H V Q S P D L R P T E F L E

73 E S L A I A P P D T R Y - - - - -

74 - - - H W Q S P D I R P Q E N Y T

75 - - H Y S C A P D T R A G K G E V

76 - - H Y S C A P D T R A G S H N V

77 - - H Y V S A P D T R Y E Y Q F N

78 S Y L F P L V P D V R P D - - - -

79 - I D H C W A P K T R P D V Q D D

80 C W H E S T I P D V R P Y - - - -

81 S H D H V P A P N T R P D - - - -

82 V S Y Y P I V P C T R P I D - - -

83 - - - - I P M S D T R P V H C Q L

84 I P P C I I V P D V R P T T Y F -

85 I P Q S V I I P D F R P V H S I -

86 I Q F S P Y N G D T R P S C Y Y -

87 - I Q V C T V P D V R P G Q Y N F

88 I T F S V K P P D I R P V E R F -

89 C D P I N F P P D F R P I - - - -

89 C D P I N F P P D F R P I - - - -

90 C T D V Y G P P D Q R P I - - - -

91 K D R C Q I P P D T R L P F V Y -

92 K I R S Q P L P L T R P L E I D -

93 K I R S Q P S - - T R P K G E D N

94 - - - K N V S P D H R P Y G I Q S

95 - - - K Q G S P D F R P V Q A H P

96 - - L D N S L P D T R Y Q N V S P

97 L F F C Q Q A P D T R G K N D Y -

98 C Y N H V G I P D T R P Y - - - -

99 - - - L N F C P D T V P H C S Q E

100 Q G S W W N A P D R R P Y E A - -

101 - - - L Q V S P D Q R P Q Q V V V

102 S W L E S A I P D E R P N - - - -

103 - L T M S K A P D T R P V Q K I Y

104 V A S T D H A P D W R P Q V C - -

105 - - - L W H S P D S R P H Q H V V

106 Y N S F I F V P D Q R P I R I - -

107 - - - N A H S P D Q R P I C I L Q

108 D W C E I K V P D E R P F K I - -

109 - - N E T S A P D E R P W V G Y T

110 - - - N F M S P D N R P P R G I I

111 C E R H N Y G P H T R P I - - - -

112 C H T S H I P P D Q R P F - - - -

113 H M C S S H V P D E R P S K C - -

114 - - - N H S S P N T R P E Q S Q G

115 - - - N I Q S P D T R Q P Y G S I

116 - - - N K N S P D F R P V W T F D

117 S P R F Y A P P D T R P N - - - -

118 - - - N P P S P D W R P S Q T I I

119 C V S F L V P P D A R P I - - - -

120 N Q Q C S E Q P D G R P E K R A -

121 - N Y L S F A P D V R P L I T P Y

122 Y W C E N S P P D I R P D Q I - -

123 - P A W S V V P D E R P V H N S Y

124 S P L W L L A P N T R P I - - - -

125 P D Q S T H P P D F R P A F A Y -

126 S T H I Y Y P P D L R P A - - - -

127 - - P H Q S V P D N R P R Q P H F

128 C L V A L N R P D T R S F - - - -

129 - - - P P Q C P F T R P E Y A H H

130 Q M C W L R G P D I R P V K D - -

131 Q Q S E E H P P D R R P T I A - -

132 C A H T R C P P D V R P A - - - -

133 Q C G Q W Q P P E T R P I N - - -

134 S V V L P F G P P T R P D - - - -

135 S Y V Q Q I Y P D T R S D - - - -

136 E Q S R G V A P D I R P Q R I - -

137 - - Q F P C L P D E R P I T A T F

138 - - Q F P C L P D K R P I T A T F

139 - - Q H V S V P D A R P W S H D I

140 C L G Y Y S I P N T R P Y - - - -

141 - - Q V V S A P D T R E Y Y V P C

142 - - - Q Y A C Q D T R P L W S P V

143 C S Q N G I I P D F R P A - - - -

144 - R G T S V P H D T R P Q N L Y I

145 - R H G S L A P D T R C H R H Y C

146 S Y E V P A Q P V T R P A - - - -

147 - R R M C Y P P D H R P N Y R Y D

148 - - R T Q S I P D H R P G Y L A G

149 C P E Y C F A - - - - - - - - - -

150 S E H S Q Y E S D T R P Q V S Y -

151 C S Q Q T V V P D I R P F - - - -

152 - - - S G Q S P D H R P T I L T V

153 - - - S G Q S P D H R P T I R G D

154 S G T C W I P P D D R P K S R N -

155 S I Q S I N I P D T R P D D C I -

156 - S P P S A A P D L R P Q H Q C D

157 S R P C Q Q A P D V R P H C I C -

158 - S S M C A V P D T R P L E D C I

159 - - - - - S V P S T R P N F Y I Y

160 S R Q H I E A P D Q R P F - - - -

161 - - - T A Q S P D Q R P I C G A E

162 - - - T A Q S P D Q R P I C I L Q

163 - - - T D A S P D T R P R C E K L

164 C E V N N Q A P D T R E F - - - -

165 T D V S W P S P N T R P Q E H F -

166 - T H F S P P P D H R P E P C L Y

167 - - T H H C V P D K R P Q H F Y F

168 - - T H H C V P D N R P Q H F Y F

169 C P R G G I V P D Q R P Y - - - -

170 I P S I I H P P D E R P D P N - -

171 I Q C T T G D P D P R P F P N - -

172 - - - - - T L P C T R P Y E K P V

173 C S P H I I I P D E R P A - - - -

174 T S V C N T P P D S R P Y Q R D -

175 - - - T V P S P D Q R P H P V C C

176 - - - T W R S P D Y R P E G H R Y

177 - - - T W W S P D K R P A Q P K H

178 V A P C K D V P D A R P A H V C -

179 - - - V A V S P D H R P G P F G F

180 - V D A S V A P D K R P A E F S D

179 - - - V A V S P D H R P G P F G F

180 - V D A S V A P D K R P A E F S D

181 V D S S I V P P D A R P D A H N -

182 - V D T S R I P D R R P E S R Q F

183 E S C V E Y D P D E R P Q E Y - -

184 S F D R A G A P D G R P D - - - -

185 C P V T W P V P D F R P D - - - -

186 C T A K Y Q V P D A R P F - - - -

187 S Q E A K H I P D F R P F - - - -

188 - - - V K R S P D I R P Y E K H V

189 - - V L R C A P D V R P E G H K N

190 Y A Y I Y A Q P D T R D - - - - -

191 Q Q S H D T P P D W R P G N F - -

192 Q S S N W V A P D G R P S H C - -

193 - V Q W C R V P D V R P R K D D C

194 S P R H H F V P D V R P D - - - -

195 V M S S R S A P D W R P P N D - -

196 - V V V C E V P D E R P V V N C D

197 - - - V V V C P E T R P E Q I Y H

198 W A S G T N P P D Y R P H Y Y - -

199 W Q S W Q V V P D Q R P Y T A - -

200 - - V W S S I P D N R P I D I L P

201 - V W T C H P P D Y R P Y S N N A

202 C S I F W P L P D E R P I - - - -

203 - - - W D H S P D T R G Q G I R S

204 W L G S P Y P P D Q R P I Q H D -

205 W R F C F R P P Y T R P D P Q A -

206 Y A Q S W Q V P D E R P D Y P I -

207 Y D W C W N I P N T R P A H V Y -

208 - - - Y E F S P D E R P A C P T C

209 - - - Y F Q S P D Q R P H C C Y S

210 - - - Y F Q S P D Q R P H C Q Q A

211 Y F Q S W D P P D D R P R V P F -

212 - Y N N C F A P D T R E Q Y Q V C

213 - - Y N T C L N D T R P C K Q S T

214 - - - Y N V S P D N R P T I F L F

215 - - - Y N V S P D N R P T I Q H L

216 C V W W G Q I P D D R P F - - - -

217 M C T V A V I P I T R P T A - - -

218 S W E L P L A P D T R E Y - - - -

219 - - Y R Q C P P D T R P Q H G A S

220 Y R W S Y P R P S T R P H R I C -

221 S K L H T A P P D Y R P D - - - -

222 Y T P S Y G V P D V R P C G N A -

223 Y T P S Y G V P D V R P K Y T I -

224 - Y W H S S V P D I R P Q F Y D N

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. 
 


