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Licensing Statement

The CMV promoter is covered under U.S. Patents 5,168,062 and 5,385,839 and its use is permitted
for research purposes only. Any other use of the CMV promoter requires a license from the University
of Iowa Research Foundation, 214 Technology Innovation Center, Iowa City, IA 52242, USA.

Use of IRES is covered by U.S. Patent 4,937,190 and is limited to use solely for research purposes.
Any other use of IRES requires a license from Wisconsin Alumni Research Fund (WARF).

The bovine growth hormone (bgh) polyadenylation signal is patented under U.S. Patent No.
5,122,458. Use, in the USA, of the bgh polyadenylation signal found in screening systems sold by
Millipore requires a license from Research Corporation Technologies, Inc. (RCT). After purchasing
these materials from Millipore, you must contact RCT within 30 days to obtain a commercial license.
The bgh polyadenylation signal cannot be used until a commercial license is obtained. Contact
Jennifer Caldwell, Ph.D., at Research Corporation Technologies, Inc., 101 North Wilmot Road, Suite
600, Tucson, AZ 85711-3335, USA. Tel: 1-520-748-4400, Fax: 1-520-748-0025.

Please visit www.millipore.com/ionchannels for additional product information.
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Product description:

Recombinant ND7-23 (rat DRG/mouse neuroblastoma hybrid) cell line expressing
the rat Navl1.8 (type 10 voltage-gated sodium channel, alpha polypeptide
(Scn10a)).

Format:
2 x 1 ml aliquots containing 1.08 x 10° cells/ml in 10% DMSO at passage 7 (lot
3).

Mycoplasma Testing:
The cell line has been screened using the MycoSensor™ PCR Assay Kit
(Stratagene) to confirm the absence of Mycoplasma species.

Functional Validation:

ND7-23 cells expressing rNavl.8 were characterised in terms of their
pharmacological and biophysical properties using whole-cell patch clamp
techniques.

The cell line was shown to be expressing rNav1.8 currents since it was resistant
to TTX (100 nM) but blocked by tetracaine in the micromolar range.

The currents also had biophysical properties similar to published data where
Nav1l.8 has been expressed in recombinant systems. For example they were
activated at potentials more positive to -45 mV, the peak of I/V relationship was
0/+10 mV, V., of activation was -9 mV and V,, of inactivation was around -50
mV.

Channel expression, monitored using IonWorks™ HT, is stable over at least 70
passages. Typically, for a given passage, over 80% of the cells express peak
inward currents greater than 200 pA with a mean amplitude of between 500-600
pA.

This cell line is also suitable for voltage sensitive probe assays. Using such an
assay, the sodium channel opener deltamethrin induced Na*-dependent
membrane potential depolarisations with an ECsq of approximately 1 yM that were
blocked by micromolar concentrations of tetracaine.

IonWorks™ HT is a trademark of Molecular Devices Corporation

Please visit www.millipore.com/ionchannels for additional product information.
© 2007 Millipore Corporation, Billerica, MA 01821 All rights reserved. M l LLl PO R E
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Electrophysiological Properties of the rNav1.8 Current.
Conventional Whole-Cell Patch Clamp Electrophysiology.

Electrophysiological experiments were conducted at room temperature (20-22°C)
on rNaV1.8-ND7 23 cells up to 3 days after plating. As a comparison, experiments
on rat DRG neurons of 10-25 pm somatic diameter were carried out within 1-36
h of plating. Cells were superfused with an extracellular solution at a rate of 2
ml/min. Patch pipettes were filled with internal recording solution to give final tip
resistances of 2-4 mQ. The following external (bath) and internal (pipette)
solutions were used (mM in double dH,0): DRG internal; CsF (110), HEPES (10),
MgCl, (5), NaCl (10), pH7.25; DRG external; NaCl (60), HEPES-Na(10), MgCl,
(5), KCI (5), Choline CI (50), CaCl, (1), TEA (30), TTX (0.0001), pH7.4; HEK293
and ND7-23 Nav1.8 internal; CsF (120), HEPES (10), EGTA (10), NaCl (15), pH
7.25; HEK293 and ND7-23 Nav1.8 external; NaCl (140), HEPES-Na (5), MgCi2
(1.3), CaCl2 (1), Glucose (11), KCI (4.7), TTX (0.0001), pH7.4. External and
internal solutions were adjusted to osmolarities of 295-300 and 285-290 mOsm
respectively. Capacitance transients and series resistance errors were
compensated for (80-85%) using the amplifier circuitry and linear leakage
currents were subtracted using an on-line ‘P/4’ procedure provided by the
commercial software package. Membrane potentials were corrected for liquid
junction potentials off-line (+7 and +8 for DRG and recombinant cell conditions,
respectively).

Data from conventional whole-cell patch clamp electrophysiology experiments are
summarised in Table 1.

Table 1. Comparison of biophysical properties of the rNav1.8 cell line and rat
DRG cells. Data were generated in the presence of 100 nM tetrodotoxin (TTX). All
voltage-command protocols were conducted from a holding voltage of -90 mV. The slow
inactivation protocol comprised a prepulse of 4 s (or 10 s) duration followed immediately
by a test pulse to 0 mV. For the fast inactivation a prepulse of 15 ms was employed.
Recovery from inactivation was assessed using a prepulse of 4 s to 0 mV followed by a
recovery period and then a test pulse to 0 mV. Data are mean + SEM (n = 4-12).

Current Activation Activation Activation Inactivation Vy), Inactivation Inactivation Recovery from
Viz(mV) k TTP (ms) (mV) k T (ms) inactivation ©
(mV/e-fold) (mV/e-fold) (ms)
Nayl.8 Slow -49.5+4.2 7.3+0.2 T 12.5£1.6
ND7-23 9.4+1.5 5.84+0.7 2.140.2 8.620.5
Fast -30.8+0.7 11.24£0.4 T, 22714289
DRG Slow -54.1£ 0.6 4.840.4 T, 22.2499
TTXR -17.2£2.9 7.0£0.5 1.540.3 4.1£0.6
Fast -19.7+ 2.0 6.0£1.0 T, 137431

TTP = time to peak (ms). ND - not determined.

Please visit www.millipore.com/ionchannels for additional product information.
© 2007 Millipore Corporation, Billerica, MA 01821 All rights reserved. M | LLI PO R E
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Current/Voltage Relationship:

Figure 1 shows representative rNav1.8 currents, evoked by 25 ms voltage steps
from -80 mV to +30 mV in 10 mV increments, applied from a holding potential of
-90 mV. Activation of the current occurred at potentials more positive to -45 mV
(the reported range of threshold of activation is =30 to -50 mV (Dekker et al,
2005, Leffler et al, 2006 and Zhou et al, 2003) and the amplitude increased up to
approximately 0/+10 mV (peak inward current) again in agreement with
published findings (Dekker et al, 2005 and Zhou et al, 2003 (both +10 mV)). At
more positive voltages the currents became smaller due to the onset of slow
inactivation. The reversal potential (E.,) was +42 £ 1 mV, 14 mV less than the
theoretical Eya (+56 mV). In wild type ND7-23 cells, small outward, possibly Cs*
currents were observed (in the presence of TTX) at positive potentials (>+20 mV)
under our recording conditions, which may explain the difference between Ee,
and theoretical Ey, in rNaV1.8-ND7 23. The current/voltage relationship is plotted
in Figure 2.

Figure 1. Expression of rNaVv1.8 in ND7-23 cells.
Representative current traces (upper panel) for a series of voltage steps from -90 mV
(voltage protocol - lower panel).

+ 3mV

=O0my

Figure 2. Current/Voltage relationship for rNav1.8 in ND7-23 cells.
The peak current at each test potential was normalised to the maximum current (I/Iax)
obtained from a given cell (Data are mean = SEM, n=6).

Please visit www.millipore.com/ionchannels for additional product information.
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Voltage-Dependence of Channel Activation and Inactivation:

Activation:

Boltzmann analysis of rNaV1.8 conductance (Figure 3, Activation) yielded a V.,
of -9.4 £ 1.5 mV (n=11), which is less negative than the value calculated for the
TTX-resistant (TTX-R) current in DRG neurons (-17.2 £ 2.9 mV, n=8) but similar
(-11 mV) to that obtained for a recombinantly expressed human Nav1.8 channel
in SH-SY5Y cells (Dekker et al 2005). The slope value (k) was 5.8 £ 0.7 (n=11)
for rNaV1.8 compared to 7.0 £ 0.5 for DRG TTX-R.

Inactivation:

The voltage-dependence of rNav1.8 inactivation was studied using a two-pulse
voltage-clamp protocol that comprised a pre-pulse to various potentials between -
120 and +40 mV, followed by a test pulse to 0 mV (the peak of the rNaVv1.8
current/voltage curve). Inactivation curves were constructed at two different
prepulse durations; a 15 ms pre-pulse to measure fast inactivation and a 4 s pre-
pulse to mimic ‘steady-state’ inactivation. With the shorter pre-pulse duration, a
small, non-inactivating component (approximately 20%) was recorded (Figure 3,
Inactivation). With the 4 s pre-pulse, the parameters describing the voltage-
dependence of slow rNaV1.8 inactivation were very similar for the rNaVvV1.8-ND7
23 stable cell line and the TTX-resistant Na* current recorded in DRG neurones
(Vy, -49.5 £ 4.2 and -54.1 £ 0.6 mV, respectively) and in line with published
values (-34; Zhou et al, 2003 and -40 mV; Leffler et al, 2006). With a shorter 15
ms pre-pulse, significant differences were seen between rNaV1.8 and DRG TTX-R
current. The Vy, of fast inactivation in the rNaV1.8 stable cell line was -30.8 = 0.7
mV compared to -19.7 £ 2.0 mV for TTX-R.

Figure 3. Voltage-dependence of channel activation and inactivation.

Activation: The filled squares (m) show the normalized Boltzmann function for
conductance (G/Gnax) derived from the equation; G/Gnax = 1/[1 + exp(Vy - V/K) where G
is the measured conductance, Gnax is the maximal conductance, V., is the membrane
potential at which the half-maximal channel open probability occurs and k is the slope of
the curve. The line of best fit yielded Vi, and k values of -9 mV and 5.8, respectively.
Inactivation: The peak current (I) was normalized relative to the maximal value (Inax)
obtained at a holding potential (V) of -90 mV and plotted against the conditioning pulse
potential. Data were fitted by a Boltzmann function according to the following equation:
I/Imax = 1/[1 + exp(Vy - V/K) where V is the membrane potential during the pre-pulse, Vy,
the potential at which the half-maximal channel inactivation occurs and k the slope of the
line. Data are shown for two pre-pulse durations—4 s (o) and 15 ms (e). The lines of best
fit have Vi, and k values of -50 mV and 7.3 (4 s) and of -31 mV and 11.2 (15 ms)
respectively. Note the presence of a non-inactivated fraction (approximately 20%) with the
shorter pre-pulse.

Please visit www.millipore.com/ionchannels for additional product information.
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Rates of Inactivation (1) at Different Potentials:

Differences in the fast inactivation process are also reflected in the rate of
channel inactivation (t) where the recombinant rNav1.8 channel shows a slower
rate of inactivation when compared to DRG TTX-R (t values of 8.6 £ 0.5 and 4.1
£ 0.6, respectively, at 0 mV). The rate of channel inactivation was voltage
dependent, increasing at more positive test potentials (Figure 4).

Figure 4. Voltage-dependence of fast inactivation.
The rates of inactivation (T) at different potentials were determined by fitting the decay

phase of the current trace to a single exponential function of the order Aexpl¥" + C;
where A is the current amplitude at the start of the fitting region, t is time and C the
steady state asymptote. T is plotted against test potential (V).

14 -
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(ms)

inactivation

Please visit www.millipore.com/ionchannels for additional product information.
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Recovery from Inactivation:

The recovery from inactivation of rNav1.8 was recorded using a repeated two-
pulse voltage-clamp protocol that comprised a 50 ms test pulse to 0 mV, followed
by a second test pulse to 0 mV. The duration between pulses was increased to
measure the rate at which the channel recovered from inactivation following the
first pulse. The recovery from inactivation curve was fitted by a bi-exponential
function with fast and slow time constants of 12 £ 2 ms (45 £ 5% of the total
current) and 2271 £ 289 ms (59 + 1% of the total current), respectively (Figure
5, n=3).

Figure 5. Recovery from inactivation.

Currents were activated twice (holding potential -90 mV, test potential 0 mV, 50 ms) with
an incremental time delay between the two pulses (recovery time). The peak current
evoked by the second pulse (I;) was normalised relative to the peak evoked by the first
pulse (I;) and plotted against the logarithm of the recovery time. The line of best fit is a
double exponential of the form y = Al*(1—exp(—t/Tl1)) + A2*(1—exp(—t/12)) where t is

the time, T1 and T2 are the two recovery time constants (13 and 2271 ms respectively)
and Al and A2 are the relative amplitudes of each exponential (45% and 59%
respectively). In all panels, each point represents the mean + SEM for at least 3 different
cells obtained on at least 3 different experimental days.
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Pharmacology — Tetracaine:

Rat Nav1.8 currents (holding potential —90 mV, test potential 0 mV) steadily
increased in amplitude during the first 10 min following whole cell ‘breakthrough’.
Pharmacological studies were only conducted after this period during which time
current amplitude remained highly stable for up to a further 60 min. Figure 6A
illustrates the stability of these recordings in which it was possible to construct six
(two shown) cumulative concentration-response curves to the Na®™ channel
blocker tetracaine on a given cell. The dose-response is shown in Figure 6B. The
geometric mean ICsy value for nine cells was 12.5 uyM (95% confidence limits 10-
17 uM).

The blocking effects of tetracaine on rNav1.8 were also studied using the steady-
state inactivation paradigm and following repeated rapid channel gating
(‘frequency dependence paradigm’). Tetracaine (10 uM) produced a significant
hyperpolarising shift in the steady-state inactivation curves (4 s pre-pulse) from
—60.0+£4.9 to —-72.6£6.2 mV (P<0.01) with no effect on the slope (values
9.3+0.4 and 10.2+0.2, respectively; Figure 6D). In the repeated gating
protocol, the compound block is measured during a rapid train of voltage-clamp
pulses that are designed to cycle the rNav1.8 channel through a range of gating
states; from closed, through open and inactivated and back to closed. Figure 6C
illustrates data for tetracaine (3 pM) at stimulus frequencies of 2 and 10 Hz. At
each stimulus frequency, tetracaine block is significantly greater at the 20" pulse
when compared to the 1% pulse, and this 20:1 ratio shows a marked dependence
on stimulus frequency. The control 20:1 ratios were 0.88 + 0.04 (2 Hz) and 0.79
+ 0.1 (10 Hz) and in the presence of tetracaine 0.69 + 0.02 (2 Hz, P<0.01) and
0.34 = 0.02 (10 Hz; P<0.01, both n=4).

Please visit www.millipore.com/ionchannels for additional product information.
© 2007 Millipore Corporation, Billerica, MA 01821 All rights reserved. M l LLl PO R E
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Figure 6. Effects of tetracaine on rNaVv1.8 channels stably expressed in ND7—-23
cells.

A. timecourse of currents evoked from test pulses (holding potential -90 mV, test
potential 0 mV, 50 ms, every 4 s) following repeated addition of increasing concentrations
of tetracaine (0.3-100 pM). Tetracaine was added via a rapid drug delivery system (lag
time 100 ms) until the inhibitory responses reached equilibrium. Note the highly
reproducible, responses to tetracaine that were rapidly reversible on washout.

B. mean concentration-response curve to tetracaine. The fitted curve is that of four
parameter logistic of the form; I = (Imax — Imin)/(1 + ([Tet]/ICso)") + Imin, Where I is the
current in the presence of tetracaine, I.x the normalised peak current before drug
addition, I, the maximum inhibitory effect , n the Hill slope value, [Tet] the tetracaine
concentration and ICso the tetracaine concentration required to produce 50% current
inhibition. The mean ICsq value was 12.5 uM and the slope 1.02.

C. frequency-dependent inhibition by tetracaine. Peak current amplitudes from 20
consecutive pulses (holding potential -90 mV, test potential 0 mV, 20 ms) in the absence
(open symbols) and presence (solid symbols) of 3 uM tetracaine at frequencies of 2 Hz
(A/A) and 10 Hz (e/0). The current is normalised to the first pulse in each case, both in
the absence and presence of drug, to account for the tonic (non-use-dependent) drug
block. Note the greater blocking effect of tetracaine at higher stimulation frequencies.

D. The steady state inactivation curve in the presence (o) and absence (o) of 10 uyM
tetracaine.
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lonWorks™ HT assessment of the rNav1.8-ND7-23 cell line:

The rNav1.8-ND7 23 cell line was assessed on IonWorks™ HT. Representative
success rates per 384 well plate were as follows. 63% of cells (n=242 cells)
sealed and of these, 81% (n=198 cells) had currents above 200 pA. The mean
peak current of these cells was 584 = 94 pA. The cells displayed the slow
activation and inactivation kinetics as expected and had a similar I/V relationship
as that found using conventional electrophysiology (Figures 7 and 8).

Figure 7. Expression of rNaVv1.8 in ND7—-23 cells.
Representative current traces for a step to +20 mV from a holding potential of -90 mV.

Time to peak current was 1.6 + 0.1 ms and the rate of inactivation (T;,,ation) Was 3.3 %
0.1 ms.

200pA

2ms

Figure 8. Current/Voltage relationship for rNav1.8 in ND7—-23 cells.
The peak current at each test potential was normalised to the maximum current (I/Imax).
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Pharmacology — Tetrodotoxin (TTX) and Tetracaine:

The currents in the rNaV1.8-ND7 23 cell line were shown to be largely unaffected
by the presence of TTX (ICsg >30 uUM) - Figure 9A and 9B - as expected for a
cell line expressing the Nav1.8 channel. In addition, tetracaine was shown to
block in the micromolar range - Figure 9C.

Figure 9.

A. Representative current traces in the presence of 33.3 uM (red) or 150 nM (black) TTX.

+20mV,

-90mV

B. Concentration-response curve for TTX inhibition.
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C. Concentration response curves for tetracaine showing a use-dependent mechanism of
action. (20 ms pulses were applied at 10 Hz, UD15 is the concentration giving use-
dependent block of 15%).
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Voltage sensitive probe (VSP) assay (ImageTrak).

In the presence of voltage sensitive probe fluorescent dyes (VSP) the sodium
channel opener, deltamethrin, induced Na*-dependent membrane potential
depolarisations as indicated by an increase in the relative ratio of fluorescence of
the two dyes.

Figure 10.
A. Concentration response curves to deltamethrin.
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B. Concentration response curves for the inhibition of the deltamethrin-induced responses
by the sodium channel inhibitor tetracaine.
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Stability of rNav1.8-ND7-23 Cell Line.

lonWorks™ HT Electrophysiology.
The rNav1.8-ND7-23 cell line has stable expression for >70 passages.

Functional channel expression, defined as cells expressing hERG tail current of >
200 pA, was monitored using IonWorks™ HT. This data and the mean current
amplitude are shown in Figure 11.

Figure 11. Stability of expression over passage.

The upper panel shows the percentage of cells expressing a mean peak tail current >200
pA at +20 mV from cell passages 4 - 72. The lower panel shows the mean current
amplitude per 384-well patch plate (mean £ SEM).
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Recommended Culture Conditions:

Cells should be grown in a humidified environment at 37°C under 5% CO, using
DMEM medium supplemented with 1% L-Glutamine, 10% FBS, 1% Non Essential
amino acids, plus 400 pg/ml of Geneticin to ensure that the recombinant
expression is maintained.

Transfection of ND7-23 cells with the rat Nav1.8 ion channel does not appear to
have altered the growth characteristics of the host cells which exhibited a typical
cell division time of 20 hours.

It is recommended to quickly thaw a frozen aliquot from liquid nitrogen, by
agitation in a 37°C water-bath, before transferring to a 15 ml centrifuge tube.
Slowly add approximately 10 ml of pre-warmed growth media. Centrifuge for 5
minutes at 550 g, remove supernatant and resuspend cells in 10 ml fresh media.
Add this to 8 ml in a T75 cm? flask to give total volume of 18 ml media.

The cell line should not be allowed to exceed 80% confluency within the
culture vessel, to prevent contact inhibition causing senescence and should thus
be passaged every 2-3 days at a seeding density of 1-1.5x10° cells per T75 cm?
or 2-3x10° cells per T175 cm? flask. The recommended split ratio is 1:3
(maximum spilt 1:6). Pre-washing with phosphate buffered saline before
harvesting with versene and seeding into new flasks is recommended to passage
the cell line. It is essential that the cell line is continually maintained in the
presence of Geneticin (400 ug/ml), which should be added to the culture vessel or
media immediately prior to use.

Media Formulation:

D-MEM (High Glucose, with L-Glutamine) (Invitrogen  #41966)
+ an extra 1% L-Glutamine (Invitrogen  #25030)
10% Foetal Bovine Serum

(Heat inactivate by placing at 58°C for 20 minutes) (Invitrogen  #26140)
1% Non Essential amino acids (Invitrogen  #11140)
400 pg/ml Geneticin (G418) (Invitrogen  #10131)
Other reagents required:

Versene (Invitrogen  #15040)
PBS (Invitrogen  #14190)
Trypan Blue (Sigma #T8154)
DMSO (Sigma #D2650)

Please visit www.millipore.com/ionchannels for additional product information.
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Vector:
< IHlncII: Milul
PY { Hincll
CMYV promoter
AhdI._ BamHI

rNaV18-pCIN5 1000

4904 bps

BssHII

Hinell | i Sphl
Xhol} { Xbal
Aval ‘Bell

SphI'

Polylinker: CMV-Kpnl-rNav1.8-Notl-Xhol-Ascl-Clal-Hpal-EcoRI-IRES-neo
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rNav1.8 Sequence (Accession Number U53833):

atggagctcccctttgcgtccgtgggaactaccaatttcagacggttcactccagagtcactggcagag
atcgagaagcagattgctgctcaccgcgcagccaagaaggccagaaccaagcacagaggacaggaggac
aagggcgagaagcccaggcctcagctggacttgaaagcctgtaaccagctgcccaagttctatggtgag
ctcccagcagaactggtcggggagcccctggaggacctagaccctttctacagcacacaccggacattc
atggtgttgaataaaagcaggaccatttccagattcagtgccacttgggccctgtggctettcagtecce
ttcaacctgatcagaagaacagccatcaaagtgtctgtccattcctggttctccatattcatcaccatc
actattttggtcaactgcgtgtgcatgacccgaactgatcttccagagaaagtcgagtacgtcttcact
gtcatttacaccttcgaggctctgattaagatactggcaagagggttttgtctaaatgagttcacttat
cttcgagatccgtggaactggctggacttcagtgtcattaccttggcgtatgtgggtgcagcgatagac
ctccgaggaatctcaggcectgcggacattccgagttctcagageccctgaaaactgtttctgtgatecca
ggactgaaggtcatcgtgggagccctgatccactcagtgaggaagctggccgacgtgactatcctcaca
gtcttctgcctgagegtcttcgecttggtgggectgcagetctttaaggggaaccttaagaacaaatgce
atcaggaacggaacagatccccacaaggctgacaacctctcatctgaaatggcagaatacatcttcatc
aagcctggtactacggatcccttactgtgcggcaatgggtctgatgctggtcactgecctggaggctat
gtctgcctgaaaactcctgacaacccggattttaactacaccagctttgattectttgecgtgggecattce
ctctcactgttccgcctcatgacgcaggactcctgggagcgectgtaccagcagacactccgggettct
gggaaaatgtacatggtctttttcgtgctggttattttccttggatcgttctacctggtcaatttgatce
ttggccgtggtcaccatggegtatgaagagcagagccaggcaacaattgcagaaatcgaagccaaggaa
aaaaagttccaggaagcccttgaggtgctgcagaaggaacaggaggtgctggcagccctggggattgac
acgacctcgctccagtcccacagtggatcacccttagcctccaaaaacgccaatgagagaagacccagg
gtgaaatcaagggtgtcagagggctccacggatgacaacaggtcaccccaatctgacccttacaaccag
cgcaggatgtctttcctaggcctgtcttcaggaagacgcagggctagccacggcagtgtgttccacttce
cgagcgcccagccaagacatctcatttcctgacgggatcacggatgatggggtctttcacggagaccag
gaaagccgtcgaggttccatattgctgggcaggggtgctgggcagacaggtccactccccaggagecca
ctgcctcagtcccccaaccctggecgtagacatggagaagagggacagctcggagtgcccactggtgag
cttaccgctggagcgcctgaaggcccggcactcgacactacagggcagaagagcttectgtcetgegggce
tacttgaacgaacctttccgagcacagagggccatgagcgttgtcagtatcatgacttctgtcattgag
gagcttgaagagtctaagctgaagtgcccaccctgcttgatcagcttcgctcagaagtatctgatcetgg
gagtgctgccccaagtggaggaagttcaagatggcgctgttcgagctggtgactgaccccttcgecagag
cttaccatcaccctctgcatcgtggtgaacaccgtcttcatggccatggagcactaccccatgaccgat
gccttcgatgccatgcttcaageccggcaacattgtcttcaccgtgtttttcacaatggagatggecttce
aagatcattgccttcgacccctactattacttccagaagaagtggaatatcttcgactgtgtcatcgtce
accgtgagccttctggagctgagcgcatccaagaagggcagcctgtctgtgctecgtaccttecgettg
ctgcgggtcttcaagctggccaagtcctggcccaccctgaacaccctcatcaagatcatcgggaactcce
gtgggggccctgggcaacctgacctttatcctggccatcatcgtettcatcttcgecctggteggaaag
cagcttctctcagaggactacgggtgccgcaaggacggcegtctccgtgtggaacggcgagaagetecgce
tggcacatgtgtgacttcttccattccttcctggtecgtcttecgaatcctcectgecggggagtggategag
aacatgtgggtctgcatggaggtcagccagaaatccatctgcctcatcctcttecttgactgtgatggtg
ctgggcaacctagtggtgctcaaccttttcatcgctttactgctgaactccttcagcgcggacaacctce
acggctccagaggatgacggggaggtgaacaacttgcagttagcactggccaggatccaggtacttggce
catcgggccagcagggccatcgccagttacatcagcagccactgccgattccgctggeccaaggtggag
acccagctgggcatgaagcccccactcaccagctcagaggccaagaaccacattgcecactgatgetgtce
agtgctgcagtggggaacctgacaaagccagctctcagtagccccaaggagaaccacggggacttcatc
actgatcccaacgtgtgggtctctgtgcccattgctgagggggaatctgacctcgacgagctcgaggaa
gatatggagcaggcttcgcagagctcctggcaggaagaggaccccaagggacagcaggagcagttgeca
caagtccaaaagtgtgaaaaccaccaggcagccagaagcccagcctccatgatgtcctctgaggacctg
gctccatacctgggtgagagctggaagaggaaggatagccctcaggtccctgecgagggagtggatgac
acgagctcctctgagggcagcacggtggactgcccggacccagaggaaatcctgaggaagatccccgag
ctggcagatgacctggacgagcccgatgactgtttcacagaaggctgcactcgeccgectgtecctgectge
aacgtgaatactagcaagtctccttgggccacaggctggcaggtgcgcaagacctgctaccgcatcegtg
gagcacagctggtttgagagtttcatcatcttcatgatcctgctcagcagtggagcgctggectttgag
gataactacctggaagagaaaccccgagtgaagtccgtgctggagtacactgaccgagtgttcaccttc
atcttcgtctttgagatgctgctcaagtgggtagcctatggcttcaaaaagtatttcaccaatgcctgg
tgctggctggacttcctcattgtgaacatctccctgacaagectcatagcgaagatccttgagtattcce
gacgtggcgtccatcaaagcccttcggactctccgtgeccctecgaccgetgegggetctgtctegatte
gaaggcatgagggtagtggtggatgccctcgtgggcgccatccectecatcatgaacgtectcctegtce
tgcctcatcttctggctcatcttcagcatcatgggecgtgaacctettcgeccgggaaattttcgaagtgce
gtcgacaccagaaataacccattttccaacgtgaattcgacgatggtgaataacaagtccgagtgtcac
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aatcaaaacagcaccggccacttcttctgggtcaacgtcaaagtcaacttcgacaacgtcgctatgggce
tacctcgcacttcttcaggtggcaaccttcaaaggctggatggacataatgtatgcagctgttgattce
ggagagatcaacagtcagcctaactgggagaacaacttgtacatgtacctgtacttcgtcgttttcatc
attttcggtggcttcttcacgctgaatctctttgttggggtcataatcgacaacttcaaccaacagaaa
aaaaagctaggaggccaggacatcttcatgacagaagagcagaagaagtactacaatgccatgaagaag
ctgggctccaagaaaccccagaagcccatcccacggcccctgaataagtaccaaggcttegtgtttgac
atcgtgaccaggcaagcctttgacatcatcatcatggttctcatctgcctcaacatgatcaccatgatg
gtggagaccgacgagcagggcgaggagaagacgaaggttctgggcagaatcaaccagttctttgtggec
gtcttcacgggcgagtgtgtgatgaagatgttcgccctgecgacagtactacttcaccaacggctggaac
gtgttcgacttcatagtggtgatcctgtccattgggagtctgctgttttctgcaatccttaagtcactg
gaaaactacttctccccgacgctcttccgggtcatccgtctggeccaggatcggecgcatectcaggcetg
atccgagcagccaaggggattcgcacgctgctcttcgecctcatgatgtccctgcccgecctcttcaac
atcggcctcctcectcttcctcgtecatgttcatctactccatcttcggcatggeccagettecgectaacgtce
gtggacgaggccggcatcgacgacatgttcaacttcaagacctttggcaacagcatgctgtgcctgttce
cagatcaccacctcggccggctgggacggcctcctcagcecccatcctcaacacggggcctecctactge
gaccccaacctgcccaacagcaacggctcccgggggaactgcgggageccggeggtgggeatcatcttce
ttcaccacctacatcatcatctccttcctcatcgtggtcaacatgtacatcgcagtgattctggagaac
ttcaacgtggccaccgaggagagcacggagcccctgagcgaggacgacttcgacatgttctatgagacc
tgggagaagttcgacccggaggccacccagttcattgecttttctgccctctcagacttcgeggacacg
ctctccggecctcttagaatccccaaacccaaccagaatatattaatccagatggacctgecgttggte
cccggggataagatccactgtctggacatcctttttgeccttcacaaagaacgtcttgggagaatccggg
gagttggactccctgaagaccaatatggaagagaagtttatggcgaccaatctctccaaagcatectat
gaaccaatagccaccaccctccggtggaagcaggaagacctctcagccacagtcattcaaaaggectac
cggagctacatgctgcaccgctccttgacactctccaacaccctgcatgtgcccagggectgaggaggat
ggcgtgtcacttcccggggaaggctacgttacattcatggcaaacagtggactcccggacaaatcagaa
actgcctctgctacgtctttcccgccatcctatgacagtgtcaccaggggcctgagtgaccgggecaac
attaacccatctagctcaatgcaaaatgaagatgaggtcgctgctaaggaaggaaacagccctggacct
cagtga
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