WO 2011/010094 PCT/GB2010/001384
1/18

50 °C

55 °C

B + 15 30 s - + 15 30 sv

Figure 1a



WO 2011/016094 PCTIGB2010/001384
2/18

65 °C

Winin WA G

- + 15 30" 60 - + 18 300 60

94 °C

Figure 1b



WG 2011/010094 PCT/GB2010/061384
3/18

120

100 \

% Activity
) N ") o)
o o (=] o
7
/
L~

Minutes

100

[0) B +}
[ B o)
/

N
O
/

Remaining Activity (%)
Py
[ @)

0 1 T 1]
0 1 2 3 4 5 6

Time (min)

-



PCT/GB2010/001384

WO 2011/610694

4/18

¥ ainbi4

AQTIAAAD TAdANd IV YA 1AV

' ASDDALASDHATADAAAQIMITISSOIALY TIAIVLL T HANNT DA T VY VENLAMA A TAMMLT

YAYAAMDIAOVIDTATIAANONI QA T TADMODS AALTALDHN IV TCILAAT TAMMNDNN
AYOMDATYNI AKX ALVASIAAIAAGVAYYHHONVAZA0IS AT TLYYTIAADT TN TATO
SUDSAASIHSASAADLS INISINDIATIAIVYISYOHAINAS AT LLANYAAADAN I TEXAAH
SLLATAIDIAZATIDTAOADDOOTNYH L LASYIMLODTHAT NMANOAATATIDDTOLYOVA

HSOIYSIOIOGOVIITASOSDASLIIDADETAATIATOASSATITdd AR AQAANAMADAH

£9¢

10

tve

181

12T

19



WO 2011/016094 PCT/GB2010/001384
5/18

GAGGACTGTETCTGGGACAATGATGTRGAC

TATCCTGAG?RTCCTCCTCTGATCCTGGAT?CATCCTTTCAGCTGGTTC?GCCAGTGTTG 181
GAAGGAGACCARAGGATARCCAGTGTCCAATCTEGGAGTARGCTGATCT TGGCTTGTCCT 241
GGGAGGGGARTTTCAGLCCTGOGETCAGAGGATGCACAAGECACT TG TC P TGGTGGCARS 301
CTCGTCGARGTCGATGECARAGARTGGARTATAGTCGAACTCGEC PTGCACAAMAATEGCA 361
TCTGAARCCATCCATAGAARACCTTGGACARTGTGGTGATCAAGACCTGGGARTT TACGAA 421
GTCATTGGTTTCGACCT TCCAACARCGGGACACTTCTATGRATTGATACGAGTTTGCTTT 481
GACCCGGCAAATGAGACCACTATTTTTTCCGAGAACATCGTTCACGGAGCQRGCATCGCC 541
GCCARAGACATTGACCCGRGTCGTCCATCTTTCARBACATCC AL TGEGT TCTTCAGTGTA 601
TCGATGATATCTGTCTAT TCGCAARGAAGTCAGCTGEAGCTCATGARGAACC TG TTAGGE 561
GATGATGAATTAGCTGCGACAATCATCGATCCTTCAGAGCAGT?CTACTTTGCTAAAGGA 721
CATATGGCTGCTGACGCGGACTTTGTGACAGTAGTTGAGCAGGACGCMCATACTAT TAC 781
ATCAACGCGTTGCCTCAATGGCAGGCC T T TAACAATGGAAACT GGAAGTACTTEGAATAL 841
GACACCCGTGACCTGGCTGARRAACATGGCACTGACCTGACCGTCTACAGTGETCCCTES 901
GGbGTTCTAGRGCTTGAAGACATCAACGGAAACCCCGTTGAAATCTATCTTGGCCTCGCC 961
CAGGACARRRAAGTTGTCCCTGCTCCTGCAT TAACATGGARGG TGATCTATGAGARGGAC 1021
ACTARACCGAGCTGCTGCTAT TG TTGGAATARACARCCCCCACATCACCACGGCACCAGAR 1081
CCTCTTTGTACCGACATCTGCTCCAGCCTCACATGGCTGEACTTTGA T TTGGOGACCTT 1141
GTCCATGGCTACACCTACTGCTGCTC TG TAGC TGAT CTCAGGGCAGCCATTCCCAATGTT 1201

CCAGATTTAGGAGACGTTGATATCTTAGACGAATAA

Figure 5
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cagteagaactgttgaggageaATGATAGGCCGGACCACT TTCATAGCTTTATTCGTAARA 61
M I G R T T F I A L F V K 13
GTTCTGACTATTTGGAGC T TTACCAAAGE TGAGGACTGTGTCTGCGACARTGATGTAGAS 121
vV L T I W 8§ F T KOG E D CV W DNUDV D 33
TATCCTGAGTATCCTCCTCTGATCCTGGAT TCATCCTTTCAGCTGECTTCTGCCAGTGT TG 181
Y P E Y P P L I L D S S8 F QUL V L P V L 53
GARGGAGACCARAGGATRACCAGTETCCARTCTGGGAGTAAGCTCATC TTGGCTTGTCCT 241
E &6 D Q R I T & V 0 &8 G S KL I L A C P 73
GGGAGGGGAATTTCAGCCCTGGGETCAGAGGATECACARGCCACTTGTCTTGGTGGCAAG 301
G R G I 8 A L G S5 E DA OQATTCIL G G K 93
CTCGTCGAAGTCGATGECARAGRATGGAATATAGTCGAACTCGGCTGCACARAARTGGCA 361
L vV E V D ¢ K E W N I V E L 6 C T K M A 113
TCTGARACCATCCATAGAAACCTTGGACARTGTEGTGATCAAGACCTGGGAAT TTACGAA 421
S E T I H R NILG 2 C G D QDPL G I Y E 133
GTCATTGGT TTCGACCT TCCARCARCGGGACACTTCTATGRATTGATACGAGT TTGCTET 481
v I 6 F b L P T T B H F Y E L I R VY C F 183
GRCCCGGCARATGAGACCACTATT T TT TCCGAGRACATCETTCACGGAGCTAGCATCGLC 5471
D P AN ET T I F S EN I V H G A S I A 173
GCCARRGACATTGACCCOGETCOTCCATCTTTCAARACATCCACTGGGTTCTTCAGTGTA 601
5 X D I D P G R P S F K T S T G F F § V 193
TCGATGATATCTGTCTATTCGCARAGARGTCAGETGGRGCTCATGARGARCETCTTAGGA 461
S M I 8 V ¥ 35 © R 5 ¢ L E L M K N L L G 213
GATGATGRATTAGCTGCGACAATCATCGATCCTTCAGAGCAGTTC TACT T IGCTARAGGE 721
P D E L A A T I I D P S E Q F Y F A K G 233
CATATCGCTGU TGACGCGGACTT TG TGACAGTAGT TGAGCAGGACGCARCATACTATTAC T81
R ¥ »a A paopr Vv TV V EQDAT Y Y Y 253
ATCAACGCGTTGCCTCARTGGCAGGCCT T TAACAATCGRAACTGGAAG TACTTGGARTAC 841
I N A L P ¢ W € A F N N GG N W K Y L E Y 273
GACACCCGTERACCTGECTGAAARRCATGGCACTCACCTGACCGTCTACAGTGGTGGCTGE 901
» P R D L A E K H G T D L T V ¥ 8§ G G W 293
GGGETTCTAGAGC T TGAAGACATCAACGCAAACCCCETTGAAATCTATC TTEGCLTCGOC 861
G VvV L E L E D I N G NPV E I Y L G L A 313
CAGGACARARAAGT TGTCCCTGCTCCTGCAT TAACATGEARGGTCATCTATGAGAAGGAC 1021
0 D K K VvV V P &2 P A L T W K V I Y E K D 333

Figure 6a
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ACTAACCGAGCTGCTGCTATTGTTGEAATARACAACCCCCACATCACCACGGCACCAGAL 1081
T N R & &2 A I VvV 6 I N N P H I T T A P E 353
CCTCTTFGTACCGACATCTGCTCCAGCCTCACATGGCTGGACTTTGAT T TTGGGGACCTT 1141

p L C 0D I C S S5 L T WL D F D F G D L 373
GTCCATGGCTACACCTACTGCTGCTCTGTAGCTGATCTCAGGGCAGCCATTCCCARTGTT 1201
v H ¢ Y T Y  C¢C 8 VvV A b L R A A I P N V 393
CCAGATTTAGGAGACGTTGATATCTTAGACGAATAAaagatattcacgtactacaaccat 1261

P D L G D V D I L b E * 404
acaaagagagtgattgctgtacctttaactaaaggtetggacctggtaacatgettatgt 1321
agttaatggtgtcgaggaattcatcaatcagagragaactactitcaaagagggaasaatt 1381
gatcgcecaatttttgttecattacaagtataatacttatcecttattacaatticgagtacgat 1441
tttaaaggatakatccacacacttatgeoacaaagigatcatcaagttatacagtctteat 1501
taaaacataagcagtcattacggecatgtttcattecagasagttttcaagatattgattgee 1561
attctcgatttotigaaagatgtgecacacatgtggagaagaaatgtaaacatcttaaaat 1621
tcatactciggatatccagatattatgcacacaasaatgbcaagteotoctgectgettett 1681
tggaaagatgtgecatatgcacgeacatgtaaccatgagattcacaasatgtaatestcte 1741
ttaatcaaazcctaatcagicaltcagsaasasasaaasnanaaasaaaa 1791

Figure 6b
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GAGGACTGTGTCTGGGACRATGATGTAGAC

TATCCTGRGTATCCTCCTCIGATCCTGGATTCATCCT TTCAGCTGG T TCTGCCAGTETTE 181
GARGGAGACCAARGGATAACCAGTGTCCARTCTGGEAGTANGCTGATCT TGGCTTGTCOT 241
GGGAGGGGAATTTCAGCCCTGGGGTCAGAGGATGCACAAGCCACTTGTCTTGGTGGCAAG 301
CTCGTCGAAGTCGATGGCAMAGAATGGAATATAGTCGAACTCEGCTGCACARARATCGCA 361
TCTGAARCCATCCATAGAAACCTTGGACAATGTEGTGATCAAGACCTGGGRATTTACGAA 421
GTCATTGGI TTCGACCTTCCAACARCEGGACACT TCTATGAATTGATACGAGT TTGCTTT | 481
GACCCGGCAARTGAGACCACTATTT TTTCCGAGAACATCET TCACGGACCCAGCATCGEE 541
GCCAAAGACATTGACCCGGGTCGTCCATCTT TCARAAACATCCACTGGGTTCT TCAGTGTA 601
TCGATGATRTCTGTCTATTCGCAAAGAAGTCAGCTGGAGCTCATGAAGAACCTCTTAGGA 661
GATGATGAATTAGUTGCGACAATCATCGATCCT TCAGAGLAGTTCTACT TG TAARGGA 721
CATATGGCTCCTGACGCGGACTT TG TGACAGTAGTTGAGLAGGACGCAACATACTETTAL 781
ATCARCGCGTTGCCTCAATGGCAGGCCT TTAACAATGGARACTGGAAGTAC T TGGAATAC 841
GACACCCGTGACCTGGCTGRAAAACATGGCACTGACCTGACCGTCTACAGTGGTGGCTGG g01
GGGGTTCTAGAGCTTGAAGACATCAACGGARACCCCGTTGAAATC TATC TTGGCCTCGCC 961
CAGGACAARAARGTTGTCCCTGCTCCTGCAT TARCATGGAAGG TGATC TATGAGAAGGAL 1021
ACTARCCGAGCTGCTGCTAT TGTTGGAATARACAACCCCCACATCACCACGGCACCAGAR 1081
CCICTTTGTACCGACATCTGLTCCAGCCTCACATGGCTGGACT T TEATTTTGGGGACCT T 1141
GTCCATGGCTACACCTACTECTGCTCTETAGCTGATCTCAGSGCAGCCATTCCCARTGTT 1201

CCAGATTTAGGAGACGTTGATATCTTAGACGAATAR

Figure 8
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cagtcagaactgttgaggageaATGATAGGCCEGACCACTTTCATAGCTTTATTCGTAAAL 61
M I ¢ R TT F I A L F V K 13

GTTCTGACTAT T TGGAGCTTTACCARAGGTGAGGACTGTGTCTGGGACAATGATGTAGAC 121
vV L T I W § F T K G E D C Vv w D N D Vv D 33
TATCCTGAGTATCCTCCTCTGATCCTGGATTCATCCTTTCAGCTGETTCTGCCAGTGTTG 181
Yy P E Y P P L I L DS S F Q L v L P V L 53
GRAGGAGACCBARGGATAACCAGTGTCCAATC TGGGAGTAAGCTGATC T TGGCTTGTCCT 241
E 6 0D o R I ™ §$ VvV @ 8 ¢ 8 K L I L A C P 73
GGGAGGGGRAT T TCAGLCC TGSEGETCAGAGGATGCACAAGCCACTTETCTTGGTGGCAAG 301
G R G I § AL G S BE D A BTC L G 6 K 93
CPCGTCGAAGTCGATGGCARAGRATGGARTATAGT CGAACTCGGCTGCACAARAATGGCA 361
L vV E VD 6 K E W N I V E L 6 € T K M & 113
TCTGARACCATCCATAGABACC T TGGACAATGTGGTGATCAAGACCTGGGAATTTACGAA 421
$ E T I H R NILGOQCG D ¢ DL G I Y E 133
GTCATTGGTTTCGACCTTCCAACAACGGGACACTTCTATGAATTGATACGAGTT TGCTTT 481
v I 6 F DL P T T G H F Y E L I RV ¢ F 153
CACCCGGCAAATGAGACCACTATTT TT TCCGAGAACATCGTTCACGGAGCCAGCATCGCT 541
p P AN E T T I P S E N I V H G A S8 I A 173
GCUARAGACATTGACCCGEGTCGTCCATCTTTCARARACATCCACTGGGT TCTTCAGTGTA 601
A K 0D I p P G R P S F KT S T G F F § V 193
TCEATGATATCTGTCTAT TCGCAAAGAAGTCAGCTGGAGCTCATGAAGAACCTC T TAGGA 661
£ M 1T 5§ VvV Y $ ¢ R 8 ¢ L E L M K N L L G 213
GATGATGAATTAGCTGCGACRATCATCGATCC TTCAGAGCAG TTCTACTTTGC TARRGGA 721
p D E L A AT I I D P S E @ F Y F B K G 233
caTATGeCTOC T CACGCGGACT T TG TGACAGTAGT TGAGCAGGACGCARCATACTATTAC 781
4 M A P DA DP F'V-T ¥V V E QDA T Y Y Y 253
ATCAACGCETTECCTCAATGECAGSCCT T TAACARTGGARAC TGGAAGTACTTGGAATAL B4l
i ¥ A L P QO W O A F N NG N W K Y L E Y 273
GACACCCLTGACCTGGU TGARARACATGGCACTEGACCTGACCGTCTACAGTGETGGCTEG 901
p T R D L A E XK H# ¢ T 0D L T V ¥ 8 G G W 293
GGGGTTCTAGAGC T TGAAGACATCAARCGGARACCCCETTGAARTCTATCTTGGCCTCGR 961
6 vV L E L E D I N G N P V E I Y L G L A 313
CAGGACAALARAGTTGTCCCTGCTCCTGCATTARCATGGARGGTGATCTATGAGARGGAC 1021
O D K K VvV v P A P A L T W K V I Y E K D 333

Figure 9a
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ACTARCCGAGCTGCTGCTAT TETTGGAATAAACARCCCCCACATCACCACGGCACCAGAR 1081
T N R a4 a A I VvV & I N N P H I T T A P E 353
CCTCTTTGTACCGACATCTGCTCCAGCCTCACATGGCTEGGACTTTGATTTTGGGGACCTT 1141

P L ¢ TDpD I C S S L T W L DF D F G D L 373
GTCCATGGCTACACCTACTGCTGCTCTG TAGCTGATCTCAGGGCAGCCAT TCCCAATGTT 1201
vV H ¢ Y T ¥ ¢ € § vV A D L R A A I P N V 393
CCAGATTTAGGAGACGTTGATATCTTAGACGAATAAaagatattcacgtactacaaceat 1261

p D L. G D VvV D I L D E * 404
acaaagagagtgattgectgtacetttaactaaaggtcrggacctggtaacatgettatgt 1321
agttaatggtgtcogaggaattcatcaatcagagragaactacttcaaagaggyaaaaatt 1381
aatcgeaatttttgttcattacaagtataatacttatettattacaatttegagtacgat 1441
tttaaaggatakatccacacacttatgcacaaagtgatcatcaagttatacagtettcat 1561
taaaacataagcagtcattacggeatgittcattcagaagtttticaagatartgattgeo 1561
attctcgatttottgaaagatgtgeacacatgtggsgaagaaatgtaaacatocttaaaat 1621
tcatactetggatatccagatattatgcacacaaaatgtcaagtctectgeotgettett 1681
tggaaagatgtgcatatgcacgracatgtaaccatgagattcacaaaatgtaatcatcte 1741
ttaatcaasacctaatcagtcaticaassasaaaaadasassadcadada 1791

Figure 9b



WO 2011/010094 PCT/GB2010/0G1384
12/18

P214A
400-
§ 300‘1 —No Enzyme
m T~ S o S,
% 200 0.1U
b 0 —-—-1U
-100- e
10 20 30 40
Cycles
400-
§ 300: ——No Enzyme
(D 4
;)(g 200“ “""’"O.1U
“ -—=1U
~100- , : X : , . -
10 20 30 40
Cycles

Figure 10



PCT/GCB2010/001384

WO 2011/616094

13/18

# ¥ o¥x¥x FEX R XF

NITIDANDTAdIAG IvDUIaQ
HOTIAAOD TAdANG TYVE 1Ay

X XXRXFER OX¥ ¥ AXNHEHE F FEX FXEEXFEXFRFEFFER XX XFREE

AYODALADHY TAATINATIMI IS SOTAS D IdSIVLLIHANNIDATIVYYAS SSHT ANNAMMET
ASIOOALADHATADAATTIMLISSOTALY IdAI VL LI HANNI DA T VY YENIOY AL TAMMLT

¥ ¥X¥X¥ X FEX X FREEXFE X X FEXEFF FE OEF EXEREXE EXXERXEE XX

SAAIANTADHISTOTIIAAINONIUATOTISMODS AATTASOHS AV IO LY AT TANMNONN
YAVIAMNAAOYTOTATTAINONIAT TITADMODS AAL TALOHAI VI LAAT TANMNONN

EXXFEFLEXE XXFLEELRE RXFFIXFEE XXXEXHE ¥ FFRRN % * ¥ ¥ *x ¥y

AYOMOd TYNT A A RLYAOAVALAIAVAI SHHONYIXTOOSdAI INNYIASADTIQLATIOTH
AYOMOd TYNT XA ALYAOIAAINATVAIYRHONY AR A0ASAAT T LYY TRATOTINMWIE 10

L I O L R R R RN NXxX * Xy % L S A S
SYOSAALSHSAS JADLSIMASIESIHIANYY INYOHTAHIL Y TLLESAIDIDAS T TH X AT
SHOSAASINSASAIOLSINASIUOIATAIVY LSYOHATINAS AT LLANVAQIDAN I TH A AH

¥ X% E XX OEXXX XEX EEE'S ¥ ¥x x *% ¥ ¥

SOOAATADISHEAODAVEDILOINGE I LAMAHNS OO TSMIAMALDH I THADDVINYAAY
DILLATAADIATA IO IADAD OO INHH ILAS VI L DO TEA L NMIIOOAIATIDSNILYOVA

¥ XX ¥ X¥XF ¥ ¥XEX X¥ ¥¥ EEEE? * KX OFERXE XK X X FXEEXX
NSUNHZHQNm.UmUm_M,H_“Mmm@m&>m>HMMU.ZMJ.PQMHAMQZWDM I"T1dd0d3d AQLOAAMADCD
HSOTIYSIOUDdDVIITASHSOASLIHDADATAGTATOASSATITId AHI ATAGNOMADAH

L8t
19t

LZE
10¢

L3¢
R X4

Loz
81

LYT
121

L8
19

LZ

11 2anbig

BUTY
DTV

Buty
213D01VY

Buty
oT35aY

Buty
DINDIY

suty
DI30aY

Buty
OTIDIY

gexs bury

T dwtays oraoay



PCT/GB2010/061384

WO 2611/016094

14/18

Z} anbidg
31040
Zy OF 8€ OC € 2€ OC 92 92 ¥2 22 02 8L L vL 2L OL 8 9 ¥ C oo
P il
- ,
4 F o
Nl ~m- Y
\.m\
NS0 —— \m\ 00}
NS0 —— 051
4
NLo-~- : 002
nLo--- 7
77 06z
(zUg-)lO{UOD \\
(zuz-)|oUOD — i \& 00¢g
= | A
DLN e \w\w\\ 0G¢
"‘
OLN —— 00b

{(Mp) sous0saI0N| 4



PCT/GB2010/001384
15/18

WO 2011/010094

¢ | ainbiy

B0AD
0.G6-19sBNQ —-— 2 OV 8€ 9E ¥E€ 26 OF 8 92 ¥C 22 0 8L 9L ¥L 2L 0L 8 O + Z O
-\.ﬂ.\..\n\v Z :I;li{...ul e 0
D.55-10seNg —-— -\\ 7 ) 2
0,06-[8SeN( === | s’ \ 05
0,05-19SENQ —~~ /
0:85-V¥i2d — J ‘ 00t
0,86-YPL2Zd —— an z
; 0st S
0.08Vp}Zd -~ \ p 2
0.08-Yrizd-——— | | 4 g
] v 002 @
10BU| ON-Y 1 Zf = =me 7 s
oY ON-Yi7 L2 === ,«\ A 052
(zuz-)oRU0D —— Y |
1
(zuz-)ionuod —— 00€
DLN ==
LN 0S¢



PCT/GB2010/001384
16/18

WO 2011/610094

1 2unBid
3J0AD
N90'0 ——2F OF 85 OF $€ 2€ 0C 82 92 ¥2 22 0Z 8L 9L #L 2L OL 8 Q8 ¥ 2T O
. T g Jriné--llllﬁ.ﬁ.aua _ 0
Ng00—— | Tz \\ 7|
nevo---| T# 4 05
NELD ==~ \ N [ ‘
nszo—71 1/
. i . 004
nszo——| | f Q
nso---| % /
Nng'0-—- \ \ 054
A= | ] 7
| \ _ 002
(zuz-)loHuod — \ |
(zug-)onuoD — R4 08¢
DN wem |
OUN—- 00€

(¥4p) sousosaioniy



WO 2011/010094 PCT/GB2010/001384

17/18
a 2
P o
5 8§ X & ® B D
o % - N ™ N bl o D
P = o o < (] (o) - -
i | ] i |
} 1 | | |
| | | i |
o0
i
=
N NNEEY :
N ANI \x A
* l"s. N “\\ <
H
NS X =
\u‘\?‘\l ‘h::\l g
R
\:\§R¢ \:\ili‘ ccfc;
NN :N\ AN
P, \\g._ \.'u‘ c‘?")
RNy M
\\&1%\ \:-"\ g
) S
\1:%_\; S 3
|l W
Sy & \‘\L. cD
R o~
Y e
~ o~
\\ - o D
1S
>,
_g O
]
o~
oo
bl
@
-
-5
o
h yand
o
| -~
f-e)
b o
i
H oo
}
e
o
[ [ o O O (&) O [} o
(=] (o [ o [ Q (=] o
o ~ D re] < %) N =

(4p) sscusssaionid

Figure 15



WO 2011/010094 . PCT/GB2016/001384
18/18

140

120

100 //
80 i/
ol | /I
; /I
T i

0 5 10 15 20 25 30 35 40 45 50
Cycle

Flourescence (dR)

Figure 16



