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&QJUPQJD 1SPmMJOH PG "OUJCPEZ 3FTQPOTF BHBJOTU /FVSPUPYJOT
GSPN UIF #MBDL .BNCB 	%FOESPBTQJT QPMZMFQJT

.BSUJO $� +FTQFSTFO1 .JLBFM &OHNBSL1 "OESFBT )� -BVTUTFO2 +PTÌ .BSÐB (VUJÌSSF[3#SVOP -PNPOUF3 .JLBFM 3�SEBN "OEFSTFO1 0MF -VOE1

�� %FQBSUNFOU PG 4ZTUFNT #JPMPHZ 5FDIOJDBM 6OJWFSTJUZ PG %FONBSL
�� %FQBSUNFOU PG %SVH %FTJHO BOE 1IBSNBDPMPHZ 'BDVMUZ PG )FBMUI BOE .FEJDBM 4DJFODFT 6OJWFSTJUZ PG $PQFOIBHFO
�� *OTUJUVUP $MPEPNJSP 1JDBEP 'BDVMUBE EF .JDSPCJPMPHÐB 6OJWFSTJEBE EF $PTUB 3JDB

1SFTFOUFE CZ .BSUJO $MPTUFS +FTQFSTFO
&NBJM� NBSUJODK!DCT�EUV�EL 5FM� ��� ��������

�� *OUSPEVDUJPO
7KH EODFN PDPED �'HQGURDVSLV
3RO\OHSLV� LV DPRQJ WKH PRVW GDQJHU�
RXV VQDNHV LQ WKH ZRUOG� ZLWK D YHQRP
GRPLQDWHG E\ WKUHH�ILQJHU WR[LQV DQG
GHQGURWR[LQV1� $PRQJ WKH WKUHH�ILQJHU
WR[LQV� WKH α�QHXURWR[LQV �α�17� DUH
WKH PRVW LPSRUWDQW2� DQG WKHVH DUH
FRQVHUYHG EHWZHHQ VQDNH VSHFLHV�
&URVV�UHDFWLYLW\ EHWZHHQ WKUHH�

ILQJHU WR[LQV LV NQRZQ WR RFFXU� DQG
XQGHUVWDQGLQJ WKLV SKHQRPHQRQ LQ
GHSWK PD\ KHOS JXLGH IXWXUH GHVLJQ RI
DQWLYHQRPV WR REWDLQ RSWLPDO VSHFLILFLW\
DJDLQVW PHGLFDOO\ LPSRUWDQW WR[LQV
IURP GLIIHUHQW VQDNH VSHFLHV�
8VLQJ D ELRLQIRUPDWLF DSSURDFK� ZH

LQYHVWLJDWHG WKH FURVV�UHDFWLYLW\ EH�
WZHHQ WKUHH�ILQJHU WR[LQV IRU D UDEELW
DQWLVHUXP UDLVHG DJDLQVW VKRUW QHXUR�
WR[LQ � IURP '� SRO\OHSLV �61��'3��

�� *NNVOJTBUJPO
7KH YHQRP RI '� SRO\OHSLV ZDV REWDLQHG� 61��'3 ZDV LVRODWHG DQG XVHG IRU LPPXQLVDWLRQ RI D
UDEELW�

Milked D. polylepis venom

Short neurotoxin 1Immunised rabbit

D. polylepis 

Short neurotoxin 1 seperated
with HPLC

�� 1SPKFDU 'MPX
$ SHSWLGH PLFURDUUD\ FRYHULQJ DOO SRVVLEOH HSLWRSHV RI DOO NQRZQ WKUHH�ILQJHU WR[LQV ZDV V\QWKH�
VLVHG� DQG ELQGLQJ RI DQWLERGLHV IURP WKH UDEELW VHUXP WR LQGLYLGXDO WR[LQ HSLWRSHV ZDV GHWHFWHG
DQG PDSSHG EDFN WR WR[LQ VWUXFWXUHV�

Peptide Microarray

Mapping Kmer Signals
to Original Sequence

Data

AAACTHH    11Kmer       Signal
AACTHHT    0
ACTHHTR    0.2

HHTRACY    110
HTRACYW    200

CTHHTRA    0
THHTRAC    0.1

RACYWTR    300TRACYWT    80
ACYWTRH    300
CYWTRHD    300
YWTRHDY    300.........

AAACTHH    11Kmer       Signal
AACTHHT    0
ACTHHTR    0.2

HHTRACY    0.2
HTRACYW    0

CTHHTRA    0
THHTRAC    0.1

RACYWTR    0TRACYWT    0
ACYWTRH    0.1
CYWTRHD    30
YWTRHDY    0.........

Naive Naive + Immuno

Single toxin 
ELISA veri�cation

Substrate

Predict 
cross-recognised toxins

RICYNHQSTTRATTKSCEENSCYK....
RICYNHQS
 ICYNHQST
  CYNHQSTT
   YNHQSTTR
    NHQSTTRA
    .......UniprotID MaxScore

�� &-*4"
$Q (/,6$ H[SHULPHQW FRQWDLQLQJ YDULRXV VQDNH YHQRPV ZDV SHUIRUPHG XVLQJ WKH UDEELW DQWLVHUD
LPPXQLVHG ZLWK 61��'3� 7KLV VKRZV UHDFWLYLW\ ZLWK '� SRO\OHSLV ZKROH YHQRP� VWURQJ FURVV�
UHDFWLYLW\ ZLWK WKH UHODWHG '� DQJXVWLFHSV YHQRP� DQG VRPH FURVV�UHDFWLYLW\ ZLWK YHU\ XQUHODWHG
YHQRPV�

Organism

Ab
s 

49
0n

m

Immunised rabbit serum
Naive rabbit serum

�� .BQQFE 4JHOBMT
$ VHTXHQFH PDUNXS SORW ZDV FRQVWUXFWHG IRU DOO WR[LQV ZLWKLQ WKH VDPH VXE�VXEIDPLO\ RI SRVLWLYH
FRQWURO 61��'3 �8QLSURW,'� 3�������
&RPSDULQJ WKH KLJK DQWLERG\ ELQGLQJ UHJLRQV RI 61��'3 DQG WKH VHFRQG KLJKHVW VFRULQJ WR[LQ

LW VKRZV WKH WKDW <��5 SRVVLEO\ KDV D KLJK LPSDFW� ZKLFK DOVR FRQILUPV WKDW 7\URVLQH �<� LV PRUH
FRPPRQ LQ HSLWRSHV WKDQ $UJLQLQH �5�3� %XW LW GRHV ORRN OLNH LW PDLQWDLQV LWV VLJQDO GRZQVWUHDP
HYHQ ZLWK WKH PXWDWLRQV 7,,�����<57� 'XH WR WKH QRUPDOLVDWLRQ RI HDFK VHTXHQFH� LW VKRXOG EH
QRWHG WKDW DOO PDUNHG SRVLWLRQV LQ 3����� KDYH D ODUJHU VLJQDO WKDQ DQ\ VLJQDOV LQ WKH RWKHU
WR[LQV�

$$VLJQDO =
∑

N={8,12,15}

$$ ∈ NPHU 0D[6FRUH = PD[($$VLJQDOV)

Organism MaxScore SequenceUniprotID

�� 4USVDUVSBM $PNQBSJTPO
'XH WR WKH REVHUYHG HOLPLQDWLRQ RI WKH VWDUW UHJLRQ RQ WKH VHTXHQFH PDUNXS SORW� WKH WRS WR[LQ
�3������ ZDV PRGHOOHG GXH WR WKH ODFN RI D 3'% VWUXFWXUH XVLQJ 6:,66�02'(/4�
7KH VWUXFWXUH IRU 61��'3 �3'%� �17;� DQG WKH PRGHOOHG 3����� VWUXFWXUH ZHUH FRPSDUHG

LQ 3\02/5� DQG WKHLU DPLQR DFLG VHTXHQFHV VKRZLQJ D KLJK GHJUHH RI DQWLERG\ ELQGLQJ ZHUH
PDUNHG LQ UHG�

5HG UHJLRQV�
3������ 5,&<1+46775$77.6&��((16&<..<:5'+5*7,,(5*&*&3.9.3*9*,+&&46'.&1<

3������ /(&+14466(337775&6**(71&<..5:5'+5*<57(5*&*&379..*,(/1&&77'5&11

P01431P01416

$PODMVTJPO � 'VUVSF
$ KLJK FKDQFH RI DQWLYHQRP FURVV�UHDFWLYLW\ EHWZHHQ VKRUW QHXURWR[LQV IURP GLIIHUHQW VQDNH VSHFLHV H[LVWV GXH WR FRQVHUYDWLRQ RI LPSRUWDQW HSLWRSHV LQ WKHVH WR[LQV� )XWXUH (/,6$ H[SHULPHQWV FRQWDLQLQJ
61��'3 DQG VRPH RI WKH WR[LQV ZLWK KLJK VLJQDO ZLOO EH FRQGXFWHG WR IXUWKHU VXSSRUW WKH UHVXOWV REVHUYHG LQ WKLV ELRLQIRUPDWLF DQDO\VLV�

3FGFSFODFT
�� /DXVWVHQ HW DO� -RXUQDO RI SURWHRPLFV ��� ������� ��������
�� /DXVWVHQ HW DO� 7R[LFRQ ��� ������� ������
�� .ULQJHOXP HW DO� 0ROHFXODU LPPXQRORJ\ ���� ������� ������
�� %LDVLQL HW DO� 1XFOHLF DFLGV UHVHDUFK ������� JNX����
�� 3\02/ 9HUVLRQ ����� 6FKU|GLQJHU� //&
�� %ODFN 0DPED LPDJH� +HUPDQ 3LMSHUV � ZZZ�IOLFNU�FRP �$GDSWHG�

"DLOPXMFEHFNFOUT
:H ZRXOG OLNH WR WKDQN 1RYR 1RUGLVN )RQGHQ �*UDQW QXPEHU� 11)��2&��������� 'HQPDUN� 'HW )ULH )RUVNQLQJVUnG� /XQGEHFNIRQGHQ�
%U¡GUHQH +DUWPDQQV )RQG� 'UXJ 5HVHDUFK $FDGHP\� 'DQVN 7HQQLV )RQG 2WLFRQ )RQGHQ� .QXG +¡MJDDUGV )RQG� 5XGROSK $OV )RQGHW�
+HQU\ 6KDZV /HJDW� / JH -RKDQQHV 1LFRODL .ULJVJDDUG RI +XVWUX (OVH .URJVJDDUGV 0LQGHOHJDW IRU 0HGLFLQVN )RUVNQLQJ RJ 0HGLFLQVNH
6WXGHQWHU YHG .¡EHQKDYQV 8QLYHUVLWHW� /XQGEHFNIRQGHQ� 7RUEHQ RI $OLFH )ULPRGWV )RQG� )UDQWV $OOLQJV /HJDW DQG &KULVWLDQ RJ 2WWLOLD
%URUVRQV 5HMVHOHJDW IRU <QJUH 9LGHQVNDEVP QG RJ �NYLQGHU�


