M EPITOPIC

Epitope Fingerprinting Report

Date: March 3, 2015

Target: 10D2 (A) Roboscreen, Leipzig, Germany)
Antigen: alpha-synuclein (human)

Panning conditions: Immobilized on M270 carboxy beads

General comments

Epitope fingerprinting of 10D2 mAb was carried out. This report
summarizes the results of identifying the epitope.
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Panning and NGS library statistics

Table 1: NGS data. “Ipr” refers to the first and “2pr” refers to the second round of selection. Seq
Count: Number of sequences in MiSeq raw data. Valid Count: Number of sequences with no
detectable sequencing error. 3-mer / 4-mer motifs: The number of motifs in the first round
should be close to theory, i.e. ca 7200 resp. 132000 for medium size data sets of up to 500000
sequences. Panning: Protocol used.

Database

Seq Valid |3-mer| 4-mer
Count | Count |motifs| motifs

Beads 10D2-1pr 433 917| 280 835| 7253| 131481
Beads 10D2-2pr 599 923| 395307| 7242| 101860

Panning Data Set Name

Statistical Analyses

Data based on all selection rounds’ 3-mer and 4-mer motifs in the data
sets plotted against the full-length human alpha-synuclein sequence.
1t and 2" panning round of 10D2 (green curve). The reference data set
(red) contains almost 2 Mio Sequences from the naive library.
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Figure 1 a and b: Statistic of 3-mer (a) and 4-mer (b) motifs. X-axis: All possible 3mer/4mer fragments of the antigen
starting from 1-4, 2-5 ...to... end. Y-axis: log of enrichment vs. calculated probability in the data set, e.g. 3 is 10° resp.
1000-fold enrichment. 10D2 1st and 2nd panning round in green. Control ENTE1 naive starting library has max 0.5
deviation from 0 (red). 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.

Black = 5G4, another synuclein antibody, blue = unrelated antibody.
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Epitope

Potential epitope:

119 - DPDNEAY

potential epitope variations:

VDPDNEaY

This epitope is based on the statistical analysis based on the protein
sequence in Fig. 4. Genetic variants may lead to other results.
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Figure 2: Presentation as web logo. Fingerprint in Web-Logo style from all sequences containing DPD, PDN and
DNE from 2nd selection round. The web-logo is available online: http:/ /weblogo.berkeley.edu/

Fingerprint

Here a broader analysis of all individual Sequences with either DPD,
PDN or DNE motif. These are corresponding to > 15,000 observed
sequences from the second selection round.


http://weblogo.berkeley.edu/
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Figure 3: Presentation as EPITOPIC fingerprint. Fingerprint of the motif DPD (a), PDN (b), DNE (c) of the 2nd
selection round.

MDVEMKGLSKAKEGVVAAAEKTKQGVAEAAGKTKEGVLYVGSKTKEGVVHGVATVAEKTKEQVTNV
GGAVVTGVTAVAQKTVEGAGSIAAATGEVKKDQLGKNEEGAPQEGILEDMPVDPDNEAYEMPSEEG
YODYEPEA

Figure 4: Epitope in protein sequence of human alpha-synuclein. The sequence labelled in red is the most likely epitope of
the antibody.
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1002-2pr-DPDNxxY-seq59lcount =148
10D2-2pr-DPDNoniY-seq7 Tlcount=
1002 2pr DPDNxxY seq80jcour
10D2-2pr-DPDNooiY-5q87]count=
1002 2pr-DPDNioxY-seq88lcount=1
10D2-2pr-DPDNoY-seq89count=
10D2-2pr-DPDNoxY-seq90jcoun
1002-2pr-DPDNY-seqQ1jcount=52
10D2-2pr-DPDNmiY-seq92icour
1002 2pr DPDNxxY -seq93jcount=16
10D2-2pr-DPDNmiY-seq94icount=20
1002 2pr-DPDNxY-seq¥6jcount=15
10D2-2pr-DPDNxeY-5eq97|cou
10D2-2pr-DPDNxxY-seq98|count=
1002-2pr-NDPDNY-seq99|count =2
10D2-2pr-DPDNxxY-seq106|count=1
1002 2pr DPDNxxY seq107|count=1
10D2-2pr-DPDNoniY-5q108jcount=93
10D2-2pr-DPDNsxY-seq109|count=15
10D2-2pr-DPDNY-seq1 10jcount=1
1002-20r-DPDNodY-seq1 11fcount=1
1002-2pr-DPDNxY-seq 1 12|count =3
10D2-20r-DPDNiY-seq113fcount=1
1002 2pr DPDNxxY -seq1 14fcount=1
10D2-2pr-DPDNiY-seq1 15|count=3
1002-2pr-DPDNoxY-seq116fcount=1
10D2-2pr-DPDNXY-seq117|count=1
10D2-2pr-DPDNsuxY-seq1 18Jcount=18
1002-2pr-DPDNoY-seq 1 19|count=23
10D2-20r-DPDNoiY-seq120|count=112
1002 2pr DPDNxxY seq121|count=1
1002-2pr-DPDNmiY-seq122|count=1
10D2-2pr-DPDNsoxY-seq123|count=1
10D2-2pr-DPDNY-seq124fcount=1
10D2-2pr-DPDNxxY-seq125|count=40
1002-Zpr-DPDNY-seq126|count =1
10D2-20r-DPDNiY-seq127|count=08
1002 2pr DPDNxxY seq128|count=8
10D2-2pr-DPDNiY-seq129|count=56
10D2-2pr-DPDNxeY-seq120]count=1
10D2-2pr-DPDNXY-seq131|count=1
1002-2pr-DPDNomiY-seq133jcount=19
1002-2pr-DPDNxeY-seq134|count =53
10D2-20r-DPDNxY-seq137|count=113
1002 2pr DPDNxY seq138|count=1
10D2-2pr-DPDNsoiY-seq139|count=1
1002 2pr-DPDNxY-seq140jcount=10
10D2-2pr-DPDNXY-seq141fcount=1
10D2-2pr-DPDNndY-seq142jcount=2
1002-7pr-DPDNY-seq143|count=56
10D2-20r-DPDNmiY-seq144|count=6
1002 2pr DPDNxY-seq145jcount=1
10D2-2pr-DPDNxxY-seq146|count=1
1002 2pr-DPDNsxY-seq147|count=1
10D2-2pr-DPDNXY-seq148|count=1
10D2-2pr-DPDNxxY-seq149]count=1
1002-2pr-DPDNxeY-seq150]count=1
1002-20r-DPDNiY-seq151jcount=1
1002 2pr DPDNxY - seq152|count=2
10D2-2pr-DPDNsaiY-5eq153|count=237
10D2-2pr-DPDNxxY-seq154]count=1
10D2-2pr-DPDNXY-seq155|count=1
1002-20r-DPDNoxY-seq156|count=1
1002-2pr-DPDNxY-seq157|count 803
10D2-2pr-DPDNiY-seq158jcount=3
1002 2pr DPDNxxY -seq159|count=1
10D2-2pr-DPDNniY-seq160|count=46
1002-2pr-DPDNsoxY-seq161|count=1
10D2-2pr-DPDNXY-seq162|count=1
10D2-2pr-DPDNsuxY-seq163jcount=20
1002-2pr-DPDNXY-seq164|count=1
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1002-2pr-DPDNniY-5eq167|count=17
1002 2pr-DPDNsxY-seq168|count=2
10D2-2pr-DPDNY-5eq169|count=1540
10D2-2pr-DPDNxY-seq170lcount=1
1002-Zpr-DPDNY-seq171|count=1
1002-20r-DPDNiY-seq172jcount=22
1002 2pr DPDNxxY seq1 /3|count=1
10D2-2pr-DPDNiY-seq174fcount=5
10D2-2pr-DPDNxeY-seq175|count=1
10D2-2pr-DPDNY-5eq176lcount=51
1002-20r-DPDNioxY-seq177|count=1
1002-2pr-DPDNxxY-seq178|count -9
10D2-20r-DPDNnxY-seq178|count=282
1002 2pr DPDNxxY seq180|count=492
10D2-2pr-DPDNsniY-5eq181jcount=29
1002 2pr-DPDNioxY-seq182]count=1
10D2-2pr-DPDNY-seq183|count=50
10D2-2pr-DPDNxY-seq184|count=2
1002-7pr-DPDNDXY-seq185|count=149
10D2-2pr-DPDNxeY-seq186]count=1
1002 2pr DPDNxxY-seq187|count=1
10D2-2pr-DPDNxeY-5q188{count=1
1002 2pr-DPDNsoxY-seq189|count=1
10D2-2pr-DPDNXY-5eq 190 count=1

10D2-2pr-DPDNxY-seq191jcount=92 - ERWSSQHF P 10D2-2p1-DPDNxe¥-seq317|coun -RASSLISGY
1002-2pr-DPDNxxY-seq192|count -3 -DDHSLQDRI 10D2-2pr-DPDNxxY-seq3 18jcount =1 - YKPCNPKWH;
1002-20r-DPDNiXY-seq193jcount=1 | - ---- - DWAS 10D2-2p1-DPDNxY-seq319kount=9 | - - - - - - DGNSS:
1002 2pr DPDNxxY seq194|count=21 HWRCAENDK 10D2-2pr-DPDNxcY-5eq320|count=41 -GKVSINYHS
10D2-2pr-DPDNxeY-5eq195|count=2 -PTVCONLHF, 10D2-2pr-DPDNyixY-seq321jcount=2 <o ----LaMC
10D2-2pr-DPDNxxY-seq196|count=13 10D2-2pr-DPDNx«Y-seq322]count=1 ----QTssTI
1002-2pr-DPDNxcY-seq197|count=1 | - EVSCNNYGCBPBNDGY - - - - - 10D2-2pr DPDNsxY-seq322fcount=91 NVFSYHHEV
10D2-2pr-DPDNxxY-seq198|count=1 10D2-2pr-DPDNx«Y-seq324|count= S -VLWSTN
1002-2pr-DPDNY-seq 199|count =2 Qnsc
10D2-2pr-DPDNxeY-5¢q200]count=1 -FERCOHIWR
1002 2pr DPDNxxY seq201|count=14 TRLCPIDQL INAVY 10D2-2pr-DPDNxxY-seq327|count =1 SQPWSTTYGT
1002-2pr-DPDNxeY-5eq202|count=32 SYFPSPIFDPDPONVVY----- 10D2-20r-DPDNcY-seq328lcount=1 | = - - - -~ HNHS:
10D2-2pr-DPDNxxY-5eq203|count=13 ~ELFSNNNRVDPDNKQY 10D2-2pr-DPDNY-seq329|count =5 - SQNCAVPF

-VRVSNNFYT)
- PVFCVQLGK]
-VFHCDDSVI
- GNF SWWNRV
- EFWCAVWRE

-RQACWVGYN]
-RQSCWVGYN,
- PANSTWHNY]
NSWSYKW-RY

FHGSRIVEF
-TRMCPIDQL
QDTSVVYYY)
-FEFSFNDKF
-YYLSSEHFG)
~SPRCAGYFY,
-FTCFSFNDLT

TVMSHE ESC
- ETFSAWWYQ)

-HVHS I TDIR]
- ---YQVCYD

-GPQSS I WFD
<. -HYNS

1002 2pr DPDNxxY-seq221[count=9.
10D2-2pr-DPDNxcY-s0q222]count
10D2-2pr-DPDNxY-seq223|count =2
10D2-2p1-DPDNxe¥-seq224]count=1
10D2-2pr-DPDNXY-seq225{count =3
10D2-2p1-DPDNxx¥-seq226lcount
10D2-2pr-DPDNxY-5eq227|count =1

10D2-2pr-DPDNsxY-seq228fcount=2

10D2-2pr-DPDNxiY-seq229]count=117
10D2-2pr- DPDNxY-seq230jcount=1

10D2-2pr-DPDNucY-seq231|count=
1002 2pr DPDNxY seq232|count
10D2-2p1-DPDNxx¥-5¢q233]count
1002-2pr- DPDNsoeY-seq234]count =
10D2-2p1-DPDNxx¥-seq235/coun

10D2-2pr-DPDNXY-seq236{count -9
10D2-2p1-DPDNxeY-seq237|count=125
10D2-2pr-DPDNcY-5eq238lcount=30
10D2-2pr- DPDNoxY-seq239)count=1
10D2-2pr-DPDNaxY-seq240]count=

15
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10D2-2pr-DPDNxxY-seq245|count =7
10D2-2p1-DPDNoxY-seq248lcount=1
10D2-2pr-DPDNxcY-seq247]count=1
10D2-2p1-DPDNxcY-seq248lcount=4
10D2-2pr-DPDNY-5eq249|count=9
10D2-2pr- DPDNxcY-seq250]count=2

10D2-2pr-DPDNxe¥-5¢q251|count
1002 2pr DPDNxxY -seq252|count =
10D2-2p1-DPDN0iY-50q253|count
10D2-2pr- DPDNxY-seq254|count =364
10D2-2p1-DPDNxx¥-5eq255lcount=6

10D2-2pr-DPDNY-seq256{count =3

10D2-2p1-DPDNixY-seq 257 count
10D2-2pr-DPDNxY-5eq258|count =1
10D2-2pr-DPDNsxY-seq259jcount=2

1002 2pr DPDN:oxY-seq261count
10D2-2pr-DPDNxx¥-5eq262]count=

10072-2pr-DPDNxY-5eq265|count =28
10D2-2p1-DPDNxxY-seq266count=712
10D2-2pr-DPDNY-5eq267|count =193
10D2-2pr-DPDNsxY-seq268jcount=2
10D2-2pr-DPDNXY-5eq269|count=1
10D2-2pr- DPDN:oxY-seq270jcount=1
10D2-2pr-DPDNxeY-5¢q27 T|count=344
10D2 2pr DPDNsex¥ seq272|count
10D2-2pr-DPDNacY-seq273|count
1002 2pr-DPONxY -seq? fd]count=1
10D2-2pr-DPDNxY-seq275lcount=1
1002-2pr-DPDNxY-seq276lcount =2
10D2-2pr-DPDNoxY-seq277|count
10D2-2pr-DPDNxeY-seq278lcount=1
10D2-2p1-DPDNxY-seq279]count=1
10D2-2pr-DPDNxY-5eq280jcount=1
10D2-2pr- DPDNxxY-seq281]count=1
10D2-2pr-DPDNiY-50q282|count=1
1002 2pr DPDNsoxY-seq283|count=2
10D2-2pr-DPDN:xxY-seq204]count
10D2-2pr-DPDNxY-seq285|count =1
10D2-2p1-DPDNY-seq206|coun
10D2-2pr-DPDNxcY-seq287]count =1
10D2-2pr-DPDN:uxY-seq288jcoun
10D2-2pr-DPDNtY-5eq289|count =4
10D2-2p1-DPDNxxY-seq290jcount=1
10D2-2pr-DPDNY-50q291|count=1
1002 2pr DPDNsoxY-seq292]count
10D2-2pr-DPDNxcY-5¢q293]count=34
1002 2pr DPDNxxY seq294]count
10D2-2p1-DPDNoeY-50q295|count=
1002-2pr-DPDNxxY -5eq296|count -
10D2-2pr-DPDN:xxY-5eq297 |count
10D2-2pr-DPDNxxY-56q298]count =6
10D2-2p1-DPDNxxY-seq299]count=4
10D2-2pr-DPDNxY-5eq300]count
10D2-2pr-DPDNxx¥-seq301]count=2
10D2-2pr-DPDNxeY-s¢q302lcount=1
1002 2pr DPDNxeY seq303]count
10D2-2pr-DPDNX¥¥-seq304]count
10D2-2pr-DPDNsxY-seq305jcount=1
10D2-2pr-DPDNxY-seq306lcount=119
1002-2pr-DPDNY-52q307|count =1
10D2-2pr-DPDNxxY-seq308jcount
10D2-2pr-DPDNoxY-5eq309]count
10D2-2p1-DPDNxY-seq3 10jcount=1
10D2-2pr-DPDNxeY-5eq311|count=1
10D2-2pr- DPDNxxY -seq312lcount=10
10D2-2pr-DPDNeY-seq313[count=42
1002 2pr DPDNsxY - seq3 14jcount=73
10D2-2pr-DPDNeY-seq315/count=26
1002-2pr-DPDNY-seq316|count =394
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1002-2pr-DPDNxeY-seq330]count=1
1002-2pr-DPDNxeY-seq231|count=1
1002-2pr-DPDNeY-seq332|count-41
10D2-2pr-DPDNxeY-seq333|count=1
1002 2pr DPDNxY seq33djcount=39
1002-2pr-DPDNxeY-50q335|count=130
1002-2pr-DPDNxeY-seq326|count=9
10D2-2pr-DPDNeY-s5eq337|count=255
1002-2pr-DPDNxeY-seq228|count=16
1002-2pr-DPDNXY-seq339count =68
1002-2pr-DPDNxeY-seq340|count=1
1002 2pr DPONxeY seq341|count=2
10D2-2pr-DPDNxY-5eq342|count=74
10D2-2pr-DPDNxxY-seq243|count=1
10D2-2pr-DPDNxeY-5eq344{count=20
10D2-2pr-DPDNxxY-seq245|count=1
100?-2pr-DPDNcY-seq346|count-4
10D2-2pr-DPDNxxY-seq347|count=5
1002 2pr DPDNxeY seq34glcount=1
10D2-2pr-DPDNxxY-seq349jcount=1
10D2-2pr-DPDNxeY-seq250]count=14
10D2-2pr-DPDNXeY-5eq351|count=22
10D2-2pr-DPDNxxY-seq352|count=282
1002-2pr-DPDNcY -seq353|count-288
10D2-2pr-DPDNxxY-seq354jcount=1
1002 2pr DPDNxeY seq355|count=200
10D2-2pr-DPDNxeY-50q356|count=692
1002-2pr-DPDNxxY-seq257|count=1
1002-2pr-DPDNxeY-seq358|count=2
10D2-2pr-DPDNXY-seq359)count=1
1002-2pr-DPDNweY-seq360jcount-1
10D2-2pr-DPDNxeY-seq361|count=38
1002 2pr DPDNxY seq362count=2
1002-2pr-DPDNxeY-5eq363|count=18
10D2-2pr-DPDNxeY-seq264|count=1
10D2-2pr-DPDNxeY-5eq365|count=135
1002-2p1-DPDNxY-seq366lcount=1
1002-2pr-DPDNXY-seq367 count=1
1002-2pr-DPDNxeY-5eq368|count=1
1002 2pr DPONxeY seq269|count=1
10D2-2pr-DPDNxxY-5eq370|count=17
1002-2pr-DPDNxxY-seq271|count=1
10D2-2pr-DPDNxeY-5eq372|count=29
10D2-2pr-DPDNxeY-seq373|count=5
1002-2pr-DPDNxuY-seq374|count-1
10D2-2pr-DPDNxxY-seq375|count=1
1002 2pr DPDNxcY seq3/lcount=1
10D2-2pr-DPDNxxY-seq377|count=1
10D2-2pr-DPDNxeY-seq278lcount=1
10D2-2pr-DPDNxeY-5eq379|count=1
10D2-2pr-DPDNxxY-seq380]count=1
1002-2pr-DPDNxcY-seq381|count=1
10D2-2pr-DPDNxxY-seq382|count=3
1002 2pr DPDNxeY seq283|count=21
10D2-2pr-DPDNxeY-50q384|count=4
10D2-2pr-DPDNxY-seq285|count=1
1002-2pr-DPDNxeY-5eq386{count=1
10D2-2p1-DPDNaxY-seq387|count=117
1007-2pr-DPDNeY-seq388|count-3
10D2-2pr-DPDNxY-seq389]count=2
1002 2pr DPDNxY seq390jcount=10
1002-2pr-DPDNxeY-5eq391|count=1
1002-2pr-DPDNxeY-5eq292|count=5
10D2-2pr-DPDNxeY-5eq393|count=3
10D2-2pr-DPDNxxY-seq294|count=72
1002-2pr-DPDNXY-seq395 count =381
1002-2pr-DPDNxeY-5eq396|count=1
1002 2pr DPONxeY seq397|count=18
10D2-2pr-DPDNxxY-5eq398|count=17
1002-2pr-DPDNxeY-seq299|count=8
10D2-2pr-DPDNXY-5eq400jcount=1
1002-2pr-DPDNxxY-seqd01|count=1
1002-2pr-DPDNxY-5eq402|count-1
10D2-2pr-DPDNxxY-seq403|count=1
1002 2pr DPDNxeY ‘seqd04]count=1
10D2-2pr-DPDNxxY-seqd05|count=1
10D2-2pr-DPDNxeY-seqA06|count=21
10D2-2pr-DPDNXeY-5eq407|count=45
10D2-2pr-DPDNxxY-seqd08|count=7
1002-2pr-DPDNxcY-seqa09|count =1
10D2-2pr-DPDNxxY-seqd 10jcount=1
1002 2pr DPDNxeY seqd11|count=1
10D2-2pr-DPDNxeY-5eq412|count=29
10D2-2pr-DPDNxY-seqA 13count=1

Sequence Logo

Ruler 2

Figure 5: Sequence Examples. Alignment of DPDNxxY sequences of the 2nd panning round.
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The data presented here shows strong evidence that the epitope sequence of
the antibody is VDPDNEaY.



