WO 2013/177429 PCT/US2013/042473

1/33
40
25
1] 4
|
% | 24
]
M
|
® © /@ @
21
® 22 \\@ ®
N\ N/ ;\\\ /
“| N ‘ y &
20 3
| )\ e A A A
— \\\
N i
28 T
10 14
E ~ 7R 7.
’12||| ||| ||| 1—6 ||| ‘__
S [ 1 & [ 1 =
] ] | I ]

FIG. 1a



WO 2013/177429

/204

222

224

226

2/33

240

242

256

258

221
/

N
Ny

PP

PCT/US2013/042473

FIG. 1b



PCT/US2013/042473

WO 2013/177429

3/33

o€

oL "OId




WO 2013/177429 PCT/US2013/042473

4/33

242

240 |——
_

FIG. 1d



PCT/US2013/042473

5/33

WO 2013/177429

30

<
5 3
& Q
B (sdajs) uonisod saddays .m
I O
~ — ON
~
~
l’l..’
"‘
‘“
“
‘l-““‘
-
H |0
e A o
1
’ -
‘
\
N
II
3 &
~y [¢F]
™ oy @\ n -
— — Bl O
- n_mv S
‘ 2
- “““ n F |
\\\ R
X
Y i
1 |
‘ 2
\ |2
/z S .
lI
~
' _—
'l
ll -
lllllll
'l'l L
S 1 |
T—o “
o o o (=) o o
S 1) © < N | “
=~ o o = ) [ [ (=) [~
S <3 1) ~ © W < ™

(Do) @4nyeisadwiag (0,) aamesadway

20 25

15
Time (sec)

FIG. 2b

10




WO 2013/177429 PCT/US2013/042473

6/33
100.01 |
95.0 i
90.01): E
85.01 | Z
) : :
S 80.04||: E
© 75.04||: :
3 : :
E 70.0- ; :
g 65.01| \:
£ 60.0- E
K 55.0- E
50.0 : E
45.0
40.0
35.0 ! T T T T T T T T T T T T T T —
0 :50 1:40 2:30 3:20 4:10 5:00 5:50 6:40 7:30 8:20 9:10 10:0010:5011:4012:30
Time (min)
FIG. 2c
30 sec eXtreme PCR . 12 min PCR
12- R aNaN \/
' * *
N "' 0/ \\\
O 94 v/ .
:E S’ 0‘/ “\ \x
= R4 \ \
S 6- s’ N
o ’ / \ .
Q ¢" .* \\ \
& ===~ 30 sec eXtreme PCRNTC s ™,
~ 3 _"_ / \\\\..
12 min PCR NTC il [ e ——
0 I I I |
77.5 79.5 81.5 83.5 85.5

Temperature (°C)

FIG. 3a



/////////////////




WO 2013/177429

8/33

PCT/US2013/042473

62

25 Cycles
’

32

Time (sec)

FIG. 3c

12

(9,) 24nyeisadwa] p2uUd2s340N|

o o O O
0 < ™ N




WO 2013/177429 PCT/US2013/042473
9/33
90+
80
o
=oAL A VA 0 0 A
s
5
s |
=TT TP TR
50
40 | | | I I I I 1
0 5 10 15 20 25 30 35 40
Time (sec)
FIG. 4a
100 ‘ n r 1 D Hot Bath
¢" - ~\\ -7 ‘~\
L d
80-% L3 e Y —~
1 I¢~~ -_’I 1 -~ g
—~ ' 1 ' ’ )
&) ' ! ' ! prd
Q A 1 S L ‘\”.—
5 60 ) N
[}] \ ¥ \ <
S \N." ‘n." 1.%
g 2
S 40 o
g S
2 Q
&
20 »
0 \ J| T \ J| Cold Bath
0 20.5 21 21.5
Time (sec)

FIG. 4b



WO 2013/177429 PCT/US2013/042473

35.01
32.5
30.0
27.5

5.0-
22.5
20.0
17.51
15.0+
12.5-
10.0

7.5

5.0

2.5

10/33

- |RL10RB AA -~
— = =|RL10RB AG .
------ IRL10RB GG

0.0
-2.5

75.8

77.0 78.0 79.0 80.0 81.0 820 83.0 84.0 850 86.0 87.0
Temperature (°C)

FIG. 4¢c



WO 2013/177429

PCT/US2013/042473

11/33

[Primer] (WM)

[Polymerase] (WM)
FIG. 5a

(wnuwixew 1p/4p-)
fonpoid ¥odi



WO 2013/177429

PCT/US2013/042473
12/33
95
90+
85
S 80
L
® 751 B N
S
o
g 70
3
I~
65 l |
60
55
50 I I I I I I
0 5 10 15 20 25 30
Time (sec)
FIG. 5b
16 -
— 20uMPrimer 4uM KT POL
= == 10uMPrimer 4uM KT POL
=== SUMPrimer 4uM KT POL
12 ==== 2.5UMPrimer 4uM KT POL

-dF/dT

Temperature (°C)

FIG. 5¢c



WO 2013/177429 PCT/US2013/042473

13/33

[Polymerase] (uWM)

-




WO 2013/177429 PCT/US2013/042473

14/33

. -2
D
— E
— o
I <
I Ra
B
M N
— — -
I
I
I
I K=
I =
I—
— S ®©

o ©
I e -0 o (D.
I E =
__ ————— i= LWL
]
] L ©
I
R
I
B oY
I
I
I -
I
I —
T T Q
o) o 0 o 0 o 0 o o) o
o = ) ® ~ ~ © o rs) v}

(0,) a4njesadwiag



15/33

FIG. 6b



WO 2013/177429

16/33

PCT/US2013/042473

95

QO
/3 ©
j
O
1
™ o
]
| O
————ee <
o N
S & n
ey O
—, J -§ Q
< W
- o
"N
——
B
e
B oy
: | O
-
_ _— —————am
()
[~ () 2] (=) e O
(=} [>+) N N 0 ©

(0,) a4nyesadwiag



WO 2013/177429

17/33

|

R

PCT/US2013/042473

[Primer] (uWM)

FIG. 7b

[Polymerase] (uM)

(wnuwixep 1p/4p-)
[onpoid ¥od]



WO 2013/177429 PCT/US2013/042473

18/33

50

40
Time (sec)

FIG. 8a

30

20

X s
N 9 ®© ©
s & & R R X

(0,) a4nyesadwiag

90
88
72
70

86
8



WO 2013/177429 PCT/US2013/042473

19/33
o
-
N
o
-
™~
_ _Q
3 0o
N
Q n
820
X~ .§ —
= LW
K=
[T}
e
o 0 I 0 °
3 S o o N e

(0,) a4nyesadwag



PCT/US2013/042473

WO 2013/177429

20/33

DIN uoIsus}xs 99s | dq9zg ——---

DIN uoisuaixs 29s Z dq9z7 — — —
uojsus)xs %8s | dqozg ——- -
uojsusyxs 99s z dqogz

98 “OId

# 91949
oy g€ 0€ 14 0z Gt 0L S o
~ —— s & = —— QF
- — — )H\-’l..ll\...l\l.‘rl.r.n'ﬁnh\hlll..lli.-n
0z
/
V4
\ \
\ (1] 4
0S
09
0.
08
06
00L

2oud9salon|4



PCT/US2013/042473

WO 2013/177429

21/33

OIN uoIsus}xs 99s | dq9zg ——---

DLN uoisuaixs 29s Z dq9z7 — — —
uojsus)xs %8s | dqozg ——-—~-
uojsusyxs 99s z dqogz

P8 ‘OId
# 919/9

0}

(174

0¢

oy

0s

09

0.

08

06

00!}

2oud9salon|4



WO 2013/177429 PCT/US2013/042473

22/33
60- :hﬁ
1074 Copies
= — — 10%3 Copies .
........ 1072 Copies ll :' i
= =— 10 Copies
401 9= = = 1 Copy

NTC

Fluorescence

20

O_ T T T T 1
0 10 20 30 40 50
Cycle Number
FIG. 9a

40-
> y =-3.538x + 39.231
o 397 R2? = 0.9922
)
2
o .
&
<
S 30
1]
9
(S
kS
1]
-
O 25

20 I [ [ [

0 1 2 3 4

Log,, (initial template copies)

FIG. 9b



WO 2013/177429 PCT/US2013/042473

23/33

80-

1074 Copies
- = = 1073 Copies
601 = vmeeees 1072 Copies
= = 10 Copies
------- = 1 Copy
NTC

Fluorescence

Cycle Number
FIG. 9c

40-
$
¢
> | y = -3.64x + 38.236
O 35 R2 =0.9909
9
Q
&
S 30
®
L
=
g
S 251
<}
20 [ [ [ [
0 1 2 3 4

Log,, (initial template copies)

FIG. 9d



WO 2013/177429 PCT/US2013/042473

- [PCR Product]
uorescence (-dF/dT maximum)

Minimum Estension Time (s)

N
~
) I

24/33

T]'I'I"Trrrm:.

i

|

T

20 .
1.0 [Primer]
(uM)

- 2.0 4 O
[Polymerase] (uM) ’
FIG. 10a
5s
80 5s
——-4s
60- -——14s
-------- 3 s
40_ -------- 3 s
2s
- 2s
204 = -1s
------- -1 s
O_ -- R
0 5 10 15
Cycle Number
FIG. 10b
8_
@ KlenTaq1 ¢ ¢
61 B KAPA2G FAST
L 4
4-
¢ |
24
4
0 I [ [ I I
0 100 200 300 400 500

Extension Length (bp)

FIG. 10c



WO 2013/177429

Fluorescence

Fluorescence

PCT/US2013/042473
25/33
100-bp
801 ........ 3s SO LLLLL
-------- 3 IS .::'.".---...:.
= 2s i
60_ - 2s :. -.f
------- -1s H

40

20+

0 10 20 30
Cycle Number

FIG. 11a

200-bp

Cycle Number

FIG. 11b



WO 2013/177429

Fluorescence

80-

60

40

20-

Fluorescence

PCT/US2013/042473

26/33

300-bp

Cycle Number

FIG. 11c

400-bp

0 10 20 30
Cycle Number

FIG. 11d



WO 2013/177429 PCT/US2013/042473

Fluorescence

Cycle Number

FIG. 11e

Mg++ Optimization for 0.42 s/cycle PCR

15.0-
14.0-
13.0-
12.0-
11.0-
10.0-
9.0-
8.0-
7.0-
6.0-
5.0-
4.0-
3.0-53
2.0-
1.0-

0'0_ 1 1 1 1 1 1 1 1 1 1 T
64.9 68.0 70.0 720 74.0 76.0 78.0 80.0 820 84.0 86.087.4

Temperature (°C)

FIG. 12a




PCT/US2013/042473

WO 2013/177429

28/33

qzl "Oid

199 ¥9d 81249/s Zp"0 104

uoneziwndo ++bw



PCT/US2013/042473

WO 2013/177429

29/33

egL "ol

(0,) a4njesadwiag

£88 098 078 08 008 08L 09, 07, 0T 00L 089 099 L

v9
00

4
L
&
&
~
L4

4

/

==

Sy
Ll

L
»
R
*

»
¥
*

++B ww ¢ /m uoneziwnpdo awiy uoisuayxs dq 09 VYNd

..JUA-Q.N
\\ Lo'e

S0 VA ===nemmnen
SEo0VMYd - = —
S Z°0 YA =wrmremrem
S L0 VMdd

r0°L

-0y
r0°G
-0°9
-0°L
-0°8
06
r0°0}
r0°LL
X4
r0°€L
-0Vl
-0°GL

awin aja2£2 [e)0} 40y
a12A9/s 2Z°0 PPY



PCT/US2013/042473

WO 2013/177429

30/33

qel "Old

199 ++B Ww ¢ /m uoneziwundQ awij UOISUdIXT



PCT/US2013/042473

WO 2013/177429

31/33

eyl "Old

(0,) a4nyesadwiag

88 098 08 0'Z8 0°08 082 0°9L 0'VL 0L 0°0L 089 0°99 0'F9 0°T9IE 09

A

*
. &

10[9ADIYBIT :Z ook

§
awax3:| \

b

00

uxifyNaby bu oy

wn 8 :[esesowfjod]

Wn 0z :[1ewind]

jonpoud dq 09 -0LdVMYV :39biel



/////////////////

32/33

Q
<+
~
©
T




PCT/US2013/042473

WO 2013/177429

33/33

qgl "OId
(s) st
o_m o_N o_“
| | |
buieauuy
TGS
k74
uoIsu9d)xy
Tv6
uoneinjeuaq

nniygIlnd3

(9,) 84nesadwag

eglL 'Old
(urw) awiy
? ¢ 0
buieasuuy

__ 166

+2.

uoisud}xy
+V6
uoneinjeuaqg
ANy gITind3

(0,) a4nyesadwiag



