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Abstract 
SARS-CoV-2, an mRNA virus with high mutation rates, poses challenges for the timely development of targeted drugs and tests. Leveraging bioinformatic analysis, we identified conserved regions within the virus genome. This discovery enabled the creation of a reliable, fast, cost-effective, reproducible, and highly specific test applicable to current and future variants. Our findings emphasize the importance of designing tailored tests and drugs that target conserved regions, thus enhancing preparedness against emerging pathogens. This study provides valuable insights for combating future pandemics efficiently.
Main 	Comment by מרסלה קרפוך: -up to 1,200 words 	Comment by מרסלה קרפוך: The first section should briefly explain the background and aim, 
The availability of a reliable, accessible, and cost-effective standardized assay is crucial for preventing and containing the spread of pathogens, particularly in the absence of ancestral data for newly identified viruses1. This study focused on addressing this challenge using the current COVID-19 pandemic as a case study. Molecular testing was chosen as the optimal method due to its impact on public health outcomes and viral transmission reduction. The gold-standard one-step qPCR test, targeting three genes encoding for N, S, and E proteins, is currently used for SARS-CoV-2 detection2. The N protein represents the nucleocapsid of the virus, the S protein is part of the spike glycoprotein, and the E denotes the viral envelope3. The joint global effort to eradicate the recent SARS-COV-2 pandemic provided vast information regarding the evolution of its variants4,5. Aggregated information revealed that the regions used in the gold-standard test are frequently mutated, and therefore, for some variants, these qPCR tests may lead to false negative results. Moreover, it was recently demonstrated that these regions have a high similarity to other related species such as the SARS-COV, MERS--COV, HCoV-HKU1, and H-COV-OC43 proteins with SARS-COV-2 proteins6. This might lead to the wrong diagnosis and inaccurate treatment. For these reasons, currently available genomic tests require three different sets of primers, which are updated occasionally, due to the high frequency of mutations that are often identified7. Furthermore, it is important to note that these tests rely on a minute portion of the worldwide existing variants, as they are likely to represent sequences in countries that are economically- and technologically more advanced5. We thus predict that many more sub-variants already exist, and others will naturally evolve in the future.
We hypothesized that the key to the development of a generic, yet specific test, which can detect current and future unknown variants, is to identify conserved regions within emerging pathogens. To this aim, using a bioinformatic-driven strategy, we identified three independent short primer sets within the conserved region, which are highly specific to the SARS-COV-2 genome. In this study, we focused on a single primer set (comprised of three independent primers) to develop a specific, saliva-based qPCR test which further concentrates the sample and has additional benefits that will be further discussed. Our proposed single primer set demonstrated similar results compared to the gold-standard test, which uses three independent primer sets from non-conserved regions. Preliminary data indicate that in combination with a concentrating step of the total nucleic acids from a saliva sample could be even better than the gold-standard test. In the future, an increase in sensitivity can be achieved by including additional sets of primers from the conserved regions that we identified. The proposed saliva test also enables self-sampling and a built-in deactivating mechanism, which eliminates the need to arrive at the medical facility, as the inactivated sample can be sent directly to the collection center. This also eliminates the need for expensive destined laboratories, which further simplifies the overall process. We have also addressed the issue of test time and cost by reducing the duration of the molecular test, as well as using fewer consumables to reduce the pressure on the global chain supply,8 thus serving both issues of availability and sustainability while increasing the sensitivity and specificity of the current gold-standard methods.
METHODS	Comment by מרסלה קרפוך: followed by sections mentioning materials, methods, results and their discussion and finally a very short conclusion.
Comparative analysis of whole-genome data using bioinformatic tools revealed conserved regions of SARS-COV2
To develop diagnostic and therapeutic tools that can address the instability of RNA pathogens and the survival mechanism of drug-resistant pathogens9–13, it is crucial to identify and target conserved regions within emerging pathogens. This approach enables the detection and development of drugs against both current and future unknown variants. To achieve this goal, we have established a five-step strategy, outlined in Figure 1
The first step involved dividing the entire COVID-19 genome MN988713.1 into K-mers (20-mers). From these K-mers, certain sequences were excluded. Firstly, K-mers that appeared more than once in the COVID-19 genome were removed. Additionally, sequences that were present in the human genome and those found in related species were excluded. The selection of related species was determined through blast analysis, considering species with an identity higher than 99% and a bit score greater than 54998 were considered as identical. This filtering process resulted in the identification of K-mers specific to human COVID19.
Subsequently, optimal qPCR rules were applied to these K-mers to identify primer sets that would generate the most favorable amplicons. The following rules were implemented: the CG content should range between 40% and 60%, the last five primers should include at least two G/C bases, and the last nucleotide in the 3' prime should be a G/C base. Repetitive sequences such as ATATAT or ACCCC were excluded, as well as complementary K-mers and those that could potentially form hairpins. The melting temperature (Tm) of the two primers should not exceed a difference of 3°C. Additionally, the distance between the forward and reverse primers should range from 150 to 300 base pairs.
3. Calculate “primer properties” of the k-mers:	Comment by מרסלה קרפוך: We should organize this here not separately...
1) if it can be 5’ primer (left-end G or C, the next 4 letters at least 50% C/G).
2) if it can be 3’ primer (wright-end G or C, the previous 4 letters at least 50% C/G).
3) Calculate the Tm (C/G weighted as 4, A/T weighted as 2)
4. Compose primers pairs according to the rule:
Select all pairs of primers that started from the 5’ primer and finished by the 3’ primer, and the distance between them 150-300 bp and the difference of Tm not larger than 3.
5. Select primer pairs, containing the third primer in the middle region according to the rule:
1) Starts from G or C
2) Finished by A or T
3) Tm between the interval: [58, 68]
4) The Tm of the central primer is larger than Tm of the 3’ and 5’ more than 10.
5) The optimal third middle primer (as required for TaqMan) was selected by the homology criterion
6. Homology criterion of k-mer X: 
1) For each similar genome (as described above) calculate the identity ( Heming distance) of every k-mer with X, find the case with the minimal number of mismatches.
2) Calculate the sum of these minimal numbers for all similar genomes. A lower value for the sum signifies a better Homology criterion.
7.  An identical path was chosen in order to select the final set of primers comprised by the three primers (the pair with the additional third primer in the middle) with the minimal sum of the homology criteria of each primer.
8. THe final sets ttha were chosen were the sents of primers that were selected by the ABI primer one application. 
9. As new variants of COVID 19 were sequences all three primers were checked for their similarity within these genomes. 


 
2) Calculate the sum of these minimal numbers for all similar genomes. The less value of this sum is better the Homology criterion.


The first step involved the identification of conserved regions within the Wuhan MN908947.3 severe acute respiratory syndrome coronavirus 2 isolate (SARS-COV2) using BLAST. In the second step, several sets of primers were identified in three different conserved regions of the human SARS-COV2. In the third step, three final sets of primers within the conserved regions were identified through sequence analysis, following a predefined set of specific and general rules outlined in the material and methods section. The selected regions, all of which are well-conserved, are located in either the coding region (SET1, SET2) or the non-coding region (SET3) (Supplementary Figure 2). The exact sequences and positions of all three primer sets within the SARS-COV-2 genome are depicted in Supplementary Figure 1.
SET1 and SET2 are suitable for the TaqMan assay, while SET3 is more suitable for the SYBR Green analysis. This step resulted in two theoretically possible primer sets (SET1 and SET2). Synthetic DNA and RNA strands, each consisting of a 90-mer sequence that partially overlaps with the SARS-COV2 genome and flanks the selected primer sets, were used to test the ability to generate full-length amplicons in the future. The amplicon sizes were expected to be 300 bp and 66 bp, respectively. These synthetic strands were designed to include all three primer sequences that make up each set. Initially, a DNA polymerase-based qPCR was performed to test the primer sets, followed by a one-step qPCR assay on the synthetic RNA template to evaluate the entire process.
Primer SET1 resulted in a single amplicon with the expected size of 300 bp, as indicated by a distinct peak in the melting curve analysis (Figure 1, Step 5). Interestingly, primer SET1 did not yield a successful qPCR amplicon (data not shown) when tested, possibly due to the short, expected amplicon length (66 bp). However, it is worth noting that this primer set met all the quality control requirements of the entire in silico pipeline (Figure 1).
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Figure 1. The five-step strategy aims to identify conserved regions within SARS-COV2 and develop a single Taq-Man primer set that generates a single amplicon in infected individuals. The strategy consists of three consecutive steps involving sequence analysis and verification, ultimately leading to the selection of a final primer set that produces the desired single amplicon.
Using BLAST analysis, we validated the presence of the final three primers of SET1, in all known globally distributed SARS-COV-2 variants (Figure 2). 
Original Wuhan-NC_045512.2
LNNLGVDIAANTVIWDYKRDVPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

INDIA- MT416725
LNNLGVDIAANTVIWDYRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

INDIA- MZ208926
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

B.1.617 (Delta variant): First identified in India, the Delta variant has multiple mutations in the spike protein. It is associated with increased transmissibility and potential resistance to certain treatments.

SOUTH AFRICA- MT324062 
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

B.1.351 (Beta variant): First identified in South Africa, this variant has several mutations in the spike protein. It may have an impact on vaccine effectiveness and is associated with increased transmissibility.

UK- MW531680
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

B.1.1.7 (Alpha variant): This variant was first identified in the UK and has multiple mutations in the spike protein. It is associated with increased transmissibility.

Italy- MT622321
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

D614G-This mutation affects the spike protein of the virus and has become the most prevalent strain globally. It was first identified in early 2020 and is associated with increased infectivity.

USA- MT246470
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

Morocco- MT513758
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

B.1.427/B.1.429 (Epsilon variant): Initially detected in California, these variants have mutations in the spike protein. They are associated with increased transmissibility.
 

Brazil- NC_045512.2
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

P.1 (Gamma variant): Originally found in Brazil. Carries multiple mutations, including some in the spike protein. It may have an impact on vaccine effectiveness and is associated with increased transmissibility.

Omicron- OM570263
LNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDGQVDLFRNARNGVLITEGSVKGLQPSVGPKQASLNGVTLIGEAVKTQF

Figure 2. The locations of currently known mutations in SARS-COV-2 genome variants are adjacent to the unique and conserved region of primer SET1. In-silico verifications were conducted to confirm the presence and location of the SET1 primers (highlighted in yellow) at the protein level within selected SARS-COV-2 variants from around the world. Regions that differ from the original SARS-COV2 are highlighted in red.

Based on published sequences and using blast analysis, none of the following pathogens - Hepatitis C 14,15, HIV1 16,17, Influenza A 18,19,Influenza B 20,21,SARS 22, MERS 23,24, Polio 25,26 - contain the specific regions targeted by primer SET1. While the reverse primer of SET1 was found to be present in Influenza B and partially present in MERS and SARS, it is important to note that a PCR product can only be formed if both the forward and reverse primers anneal to the same template. Therefore, primer SET1 remains specific and unique to SARS-COV2.

A quick, reproducible, and inexpensive single-step method to preserve and extract viral RNA from saliva.
To validate the sensitivity of primer SET1, we conducted a one-step RT-qPCR assay. Initially, we tested the primers on a synthetic DNA fragment, followed by establishing a one-step qPCR assay using a synthetic RNA fragment (Promega cat#  ). The previous in silico process (Figure 1, steps 1-3) combined with optimization on synthetic nucleic acids (Figure 1, steps 3-4) facilitated calibration and optimization in a BSL2 laboratory, reducing the need for BSL3 or BSL4 facilities and lowering associated costs. By selecting a primer set closer to the 3'-prime end, we further reduced the duration of the one-step RT-qPCR process (Figure 3). This enabled a shorter incubation time in the cDNA synthesis step, reduced from 35 to 7 minutes. Additionally, we shortened the amplification cycles from 26 to 18 minutes (Figure 3).
In collaboration with Soroka Medical Center, we tested our qPCR assay on SARS-COV-2 samples extracted using the Seegene method. When comparing the results to the RNA isolated from these patients, the cycle threshold (CT) values of our assay were identical to those of Seegene. The sensitivity of our primer SET1 was similar to the RdR set used in the Seegene RT-qPCR assay (Supplementary Figure 3). Notably, both primers target the ORF1b region; however, our primer, unlike Seegene's, targets a conserved region within the SARS-COV-2 gene (Supplementary Figure 1). This reduces the occurrence of false negative results in the case of new variants. All samples that tested negative with Seegene were also negative in our assay. It is important to note that the negative SARS-COV2 results in patients admitted to the hospital with flu-like symptoms demonstrate the high specificity of both Seegene and our newly established assay. Samples that tested positive with Seegene also yielded positive results with either identical or shorter cycles (Supplementary Figure 3), indicating that our primer SET1 performs similarly to Seegene's three primers but with a faster turnaround time.
To further enhance the assay's sensitivity, we explored the possibility of collecting saliva in a lysis buffer that exposes the viral genome while preserving its integrity. This step is crucial for accurate testing and avoiding false negative results in the case of an RNA virus. The additional benefits of this method include creating an affordable, non-invasive test and preserving the collected sample for at least two days at room temperature, as well as concentrating larger amounts of viral particles. We collected 2 ml of viral RNA from saliva, which was further concentrated to a final volume of 20 microliters. We utilized glass wool, an adsorbent material with a net positive charge and hydrophobicity (Cat#        ), capable of concentrating waterborne viruses. Small fragments of glass wool were compacted into a 0.5 ml Eppendorf tube (Figure 3). This technique allowed for the processing of large water volumes without requiring pre-conditioning27,28.
The entire process, including RNA extraction and the one-step RT-qPCR test, was significantly shortened in both cases, reducing the overall processing time from 2.5 hours to 20 minutes, thus decreasing the total duration from 5 hours to 40 minutes. Moreover, our process utilized significantly lower volumes of reagents and fewer disposables, in addition to the non-invasive method that reduces resistance among the population being tested. Saliva was self-collected into a 15 ml tube, and in a 2 ml tube, 500 microliters of saliva was mixed with 500 microliters of lysis buffer and vortexed briefly. Subsequently, 1 ml of 100% EtOH was added and vortexed briefly. This mixture was loaded onto the collection tube and vortexed for 1 minute at 10,000g. The column was washed twice with 500 microliters of 70% EtOH in the same manner, followed by elution of the RNA with 18 microliters of preheated DDW at 65°C. As we did not need to amplify the full cDNA of the pathogen, the reverse transcriptase (RT) step was significantly shortened from the original protocols (X min to X min at 45°C), followed by the activation of the DNA polymerase (X min to X min at 95°C). We opted for the short version of the qPCR amplification, shortening the denaturation step at 95°C from X seconds to 15 seconds. The annealing process was conjugated with the extension step at 60°C, and the overall process duration was shortened from X seconds to 30 seconds. The entire process was completed in 22 minutes, compared to the gold standard qPCR assay.





supplementary figure 1. The exact sequences and the position of all three primer sets within the SARS-COV-2 genome. Forward primer (F1), Internal fluorescent primer (IP), Reverse primer (RP), Open reading frame (ORF). 
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Supplementary figure 2. The three primer sets identified in this work are conserved while the primers used in the current gold standard COVID19 tests are within regions prone to mutations.  Illustration of the position of the various identified mutations within the S, E and N regions selected for the current gold standard test (A) versus the three primer sets (blue rectangles) identified and used in this work (B). Primer set 1 is present in world-wide SARS-COV-2 variants (C).


	
Primer set
	
Primer name
	
Primer Sequence
	Primer position within the genome
	The position of the gene within the entire genome

	

Set 1


	F1
	TACTCAATAATTTGGGTGTGG
	19830-20132 
	   The endo RNAse within the ORF1ab
  19601-20638

	
	IP
	ATGACTGACATAGCCAAGAAACCAA
	
	

	
	R1
	GTCACATTAATTGGAGAAGC
	
	

	

 
  Set 2


	F1
	TGATGGCTTTATGGGTAGAATT
	1144-1228

	      The non-Structural protein nsP2 within the ORF1ab
795-2708 28


	
	IP
	CCAGTTGCGTCACCAAATGAATG
	
	

	
	R1
	TGTGCCTTTCAACTCTCATG
	
	

	
  Set 3

	F11
	AATCTGTGTGGCTGTCACTCG
	81-210

	The primers are located prior to the ORF
 


	
	R11
	TGCTTACGGTTTCGTCCGTG
	
	




Supplementary Figure 3. 
AIRPORT: Sensitivity, specificity compared to gold standard - AIRPORT
	שם הערכה
	

The proposed test
	TaqPath™ COVID-19 CE-IVD RT-PCR Kit
(ThermoFisher scientific)
	Allplex 2019-nCoV Real-time PCR (Seegene, Seoul, Korea)
	PowerChek 2019-nCoV (KogeneBiotech, Seoul)
	Real-Q 2019-nCoV Real-Time Detection (BioSewoom, Seoul)
	StandardM nCoV Detection (SD BIOSENSOR, Osong, Korea)
	GeneFinder™ COVID-19 Plus RealAmp Kit

	גן מטרה
	EndoRNAse
	S,ORF1,N
	E,RdRp,N
	E,RdRp
	E,RdRp
	E,RdRp
	ORF1ab, E, N

	מספר מבחנות דרושות
	1
	1
	1
	2
	1
	1
	1

	ביקורת פנימית
	COVID-19  EndoRNAse positive control
	MS2 Phage,TaqPath COVID-19
	Bacteriophage MS2, spiked into sample
	Recombinant DNA plasmide spiked into PCR mixture
	Human RNase P, intrinsic
	Pseudovirus particle
	RdRp, E, N, RNAse P

	נפח מיצוי RNA הדרוש לביצוע הבדיקה l)µ(
	10
	6.25
	8
	5
	5
	10
	10

	מספר מחזורי בדיקה ב- PCR
	40
	40
	45
	40
	40
	45
	45

	זמן הרצה של ה- PCR
	30 min
	36 min
	110 min
	120 min
	110 min
	90 min
	81.25 min

	Cutoff Ct
	Target gene: =<37
positive control: =<10
	Target gene: =<37
Internal control: =<32
	40>
	35>=
	Target gene: <38
Internal control: =<35
	Target gene: <36
Internal control: =<32
	Target gene: =<37
Internal control: =<21

	LOD
	NA
	10 GCE/reaction
	153.94 Copies/reaction
	84.12 Copies/reaction
	80.60 Copies/reaction
	153.94 Copies/reaction
	100 copies/mL

	sensitivity  (%)
	90/0
	100.0
	90.0
	82.3
	75.0
	100.0
	95.0

	Specificity (%)
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0











CONCLUSIONS:	Comment by מרסלה קרפוך: Points to include:
In addition, a big barrier to the current swab methods is the refusal of children which – like the elderly - are the most important target population in the general effort to prevent further spreading of the pandemic and save lives. In addition, vaccinations do not inhibit the spreading of any pathogen, leaving the population at risk exposed to the pathogens. 
Validation 
Cost reduction
In addition, it requires only one fluorescent primer which is the most expensive component of this assay. It is important to note that current methods include at least three different sets of primers with three different fluorophores which are targeted to three coding regions ( E, S , N) , which are known to be frequently mutated 30–32. Therefore the current tests increase the cost of the tests and at the same time reduce their specificity and sensitivity. 
Recently, the implementation of improved population testing was raised1. An entire road map was constructed to consolidate multiple SARS-COV-2 tests that were developed worldwide. The variety of tests included a variety of molecular and antigen tests though it is obvious that the molecular diagnosis of any pathogen is the most accurate and sensitive. This should be taken into account especially when dealing with a deadly infection to a certain or the entire population2. The SARS-CoV-2 testing is the largest program in history, however it is important to note that the sequences available in the database are only a minute portion of the existing variants and are likely to represent sequences in countries that are economically and technologically more advanced. We thus predict that many more sub variants exist and will naturally evolve. Our strategy which identifies conserved regions within the genome of any given pathogen, even at the non-coding region, which is a non-conventional approach compared to the current molecular diagnostic tests, overcomes these important issues and many more. 
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Supplementary figure: The presence of the different primer within other symptom related viruses. 
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Supplementary figure: The location of each primer set within each SARS-COV2 representative variant at the genome level.
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supplementary figure 1. The exact sequences and the position of all three primer sets within the SARS-COV-2 genome. Forward primer (F1), Internal fluorescent primer (IP), Reverse primer (RP), Open reading frame (ORF). 
[image: ]

Supplementary figure 2. The three primer sets identified in this work are conserved while the primers used in the current gold standard COVID19 tests are within regions prone to mutations.  Illustration of the position of the various identified mutations within the S, E and N regions selected for the current gold standard test (A) versus the three primer sets (blue rectangles) identified and used in this work (B). Primer set 1 is present in world-wide SARS-COV-2 variants (C).


	
Primer set
	
Primer name
	
Primer Sequence
	Primer position within the genome
	The position of the gene within the entire genome

	

Set 1


	F1
	TACTCAATAATTTGGGTGTGG
	19830-20132 
	   The endo RNAse within the ORF1ab
  19601-20638

	
	IP
	ATGACTGACATAGCCAAGAAACCAA
	
	

	
	R1
	GTCACATTAATTGGAGAAGC
	
	

	

 
  Set 2


	F1
	TGATGGCTTTATGGGTAGAATT
	1144-1228

	      The non-Structural protein nsP2 within the ORF1ab
795-2708 28


	
	IP
	CCAGTTGCGTCACCAAATGAATG
	
	

	
	R1
	TGTGCCTTTCAACTCTCATG
	
	

	
  Set 3

	F11
	AATCTGTGTGGCTGTCACTCG
	81-210

	The primers are located prior to the ORF
 


	
	R11
	TGCTTACGGTTTCGTCCGTG
	
	




Supplementary Figure 3. 
AIRPORT: Sensitivity, specificity compared to gold standard - AIRPORT
	שם הערכה
	

The proposed test
	TaqPath™ COVID-19 CE-IVD RT-PCR Kit
(ThermoFisher scientific)
	Allplex 2019-nCoV Real-time PCR (Seegene, Seoul, Korea)
	PowerChek 2019-nCoV (KogeneBiotech, Seoul)
	Real-Q 2019-nCoV Real-Time Detection (BioSewoom, Seoul)
	StandardM nCoV Detection (SD BIOSENSOR, Osong, Korea)
	GeneFinder™ COVID-19 Plus RealAmp Kit

	גן מטרה
	EndoRNAse
	S,ORF1,N
	E,RdRp,N
	E,RdRp
	E,RdRp
	E,RdRp
	ORF1ab, E, N

	מספר מבחנות דרושות
	1
	1
	1
	2
	1
	1
	1

	ביקורת פנימית
	COVID-19  EndoRNAse positive control
	MS2 Phage,TaqPath COVID-19
	Bacteriophage MS2, spiked into sample
	Recombinant DNA plasmide spiked into PCR mixture
	Human RNase P, intrinsic
	Pseudovirus particle
	RdRp, E, N, RNAse P

	נפח מיצוי RNA הדרוש לביצוע הבדיקה l)µ(
	10
	6.25
	8
	5
	5
	10
	10

	מספר מחזורי בדיקה ב- PCR
	40
	40
	45
	40
	40
	45
	45

	זמן הרצה של ה- PCR
	30 min
	36 min
	110 min
	120 min
	110 min
	90 min
	81.25 min

	Cutoff Ct
	Target gene: =<37
positive control: =<10
	Target gene: =<37
Internal control: =<32
	40>
	35>=
	Target gene: <38
Internal control: =<35
	Target gene: <36
Internal control: =<32
	Target gene: =<37
Internal control: =<21

	LOD
	NA
	10 GCE/reaction
	153.94 Copies/reaction
	84.12 Copies/reaction
	80.60 Copies/reaction
	153.94 Copies/reaction
	100 copies/mL

	sensitivity  (%)
	90/0
	100.0
	90.0
	82.3
	75.0
	100.0
	95.0

	Specificity (%)
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
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Step 1: Using BLAST analysis to
search for the most similar genome
to the Wuhan SARS-COV-2
MN988713.1, while including all
genome species. The BAT SARS-
COV2 was identified at the end of
this stage.

Step 4: Testing the primers using a
synthetic DNA and RNA strand of 90-
mer which includes the three primer
sets. Primer SET1 was selected for
future tests.

Step 2: |dentifying unique primer
sets within the human SARS-COV-
2 in comparison to the BAT SARS-
COV-2 genome (using
bioinformatic sequence analysis),
which fulfills the criteria for a one-
step qPCR assay. Eighty primer
sets were identified at the end of
this stage.

Step 5: Testing Primer SET1 on
human samples and demonstrating
the formation of a single amplicon.
A single peak was identified in the
melt curve.

Step 3: Selecting Tag Man primer
sets within the conserved regions,
using the PrimerOne program. Two
primer sets were identified at the
end of this stage.
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cacccttgecaatactacaacagaaccactcaaactttttgetgetgagactttacgtge ~
cactgaagaggegtctaageagtcttatgctattgecaccatcaaagaaattgttggtga
gegecaactattacttgtgtgggaggctggcaagtccaaaccaccactcaategtaatta
tgtttttactggttatcatataaccaaaaatagtaaagtgeagcteggtgagtacatctt
cgagcgeattgattatagtgatgetgtatcctacaagtctagtacaacgtataaactgac
tgtaggtgacatcttegtacttacctcteactetgtggetaccttgacggegeccacaat
‘tgtgaatcaagagaggtatgttaaaattactgggttgtacccaaccattacggtacctga
agagttcgcaagtcatgttgecaacttccaaaaatcaggttatagtaaatatgteactgt
‘tcagggaccacctggeactggeaaaagtcattitgctatagggttagegatttactacce
tacagcacgtgttgtttatacagcatgttcacacgcagetgttgatgctttgtgtgaaaa
agcttttaaatatttgaacattgctaaatgttcccgtateattectgeaaaggeacgtgt
‘tgagtgctatgacaggtttaaagttaatgagacaaattctcaatatttgtttagtactat
taatgctctaccagaaacttctgecgatattctggtggttgatgaggttagtatgtgeac
taattatgatctttcaattattaatgcacgtattaaagctaagcacattgtctatgtagg
agatccagcacagttgecagetectaggactttgttgactagaggcacattggaaccaga
aaatttcaatagtgtcactagattgatgtgtaacttaggtcctgacatatttttaagtat
gtgctacaggtgtcctaaggaaatagtaageactgtgagegetcttgtctacaataataa
gC agctttcaggecagtgetttaaaatactctataagggcaatgt
gacgcatgatgctagctctgecattaatagaccacaactcacatttgtgaagaattttat
tactgccaatccggeatggagtaaggcagtctttatttcgecttataattcacagaatge
tgtggctegttcaatgetgggtcttactactcagactgttgattectcacagggtteaga
ataccagtacgttatcttctgtcaaacagcagatacggeacatgctaacaacattaacag
atttaatgttgeaatcactcgtgeccaaaaaggtattctttgtgttatgacatcteagge
actctttgagtccttagagtttactgaattgtcttttactaattacaagctecagtctea
gattgtaactggectttttaaagattgctctagagaaacttctggectcteacctgetta
tgcaccaacatacgttagtgttgatgacaagtataagacgagtgatgagetttgegtgaa
tcttaatttacccgeaaatatcccatactctegtgttatttccaggatgggetttaaact
cgatgcaacagttcctggatatcctaagettttcattactcgtgaagaggctgtaaggea
agttcgaagctggataggcttcgatgttgagggtgctcatgctteccgtaatgeatgteg
caccaatgtgcctctacaattaggattttcaactggtgtgaactttgttgttcagecagt
tggtgttgtagacactgagtggggtaacatgttaacgggcattgetgeccgtectecace

aggtgaacagtttaagcacctcgtgectcttatgeataagggggctgegtggectattgt
t+acacoacotatactoraaatottotracarart tracacanattotctoattactotar

Ln 295, Col 16 100%  Windows (CRLF) UTF-8
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llustrations Comments ~ |attttaatttacgtaactgcacctttatgtacacttataacattaccgaagatgagattt ~

| tagagtggtttggeattacacaaactgcteaaggtgttcacctcttcteatcteggtatg

Find x ttgatttgtacggcggcaatatgtttcaatttgecaccttgectgtttatgatactatta

agtattattctatcattcctcacagtattcgttctatccaaagtgatagaaaagettggg

ctgecttctacgtatataaacttcaaccgttaactttcctgttggatttttctgttgatg

Direction Cancel gttatatacgcagagctatagactgtggttttaatgatttgtcacaactecactgeteat

O ®ow atgaatccttcgatgttgaatctggagtttattcagtttegtctttcgaageaaaacctt

[Matchcase il ctggcteagttgtggaacaggctgaaggtgttgaatgtgatttttcacctettctgtetg

geacacctcctcaggtttataatttcaagegtttggtttttaccaattgeaattataate

ttaccaaattgctttcacttttttctgtgaatgattttacttgtagtcaaatatctecag

cagcaattgctagcaactgttattctteactgattttggattatttttcatacccactta

gtatgaaatccgatctcagtgttagttctgetggtccaatateccagtttaattataaac

agtccttttctaatcccacatgtttgattttagegactgttcctceataaccttactacta

ttactaagcctcttaagtacagctatattaacaagtgetctegtettetttctgatgate

gtactgaagtacctcagttagtgaacgctaatcaatactcaccctgtgtatecattgtee

o Te) catccactgtgtgggaagacggtgattattataggaaacaactatctecacttgaaggty

SetlF- TACTCAATAATTTGGGTGTGG gtegctggctigttgetagtgactcaactgtige

internal primer- ATGACTGACATAGCCAAGAAACCAA ttggtattacagttcaatatggtacagacaccaatagtgtttgccccaagettgaattty
ctaatgacacaaaaattgcctcteaattaggeaattgegtggaatattecctctatggty

OSet1R- GTCACATTAATTGGAGAAGC Q tttcgggeegtggtgtctttcagaattgeacagetgtaggtgttegacageagegetttg

F11- AATCTGTGTGGCTGTCACTCG tttatgatgcgtaccagaatttagttggetattattctgatgatggcaactactactgtt

tgegtgctigtgttagtgttectgtttctgteatctatgataaagaaactaaaacceacg

R11- TGCTTACGGTTTCGTCCGTG ctactctatttggtagtgttgeatgtgaacacatttectctaccatgtctcaatacteee

(o4 2% 0 gttctacgegatcaatgettaaacggegagattctacatatggtecccttcagacacctg

ttggttgtgtectaggacttgttaattcctetttgttcgtagaggactgeaagttgecte

ttggtcaatctctetgtgetettectgacacacctagtactctcacacctegeagtgtge

getctgttccaggtgaaatgegettggeatecattgettttaateatectatteaggtty

atcaacttaatagtagttattttaaattaagtatacctactaatttttcctttggtgtga

ctcaggagtacattcagacaaccattcagaaagttactgttgattgtaaacagtacgttt

geaatggtttccagaagtgtgageaattactgcgegagtatggecagttttgttccasaa

oo

KT006149 - Notej

Findwhat  [ATGACTGA Eind Next

[]Wrap around
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T N gtttgtttgttgggcteatggctttgaattaacgtetgeateatacttttgcaagatagg
= taaggaacagaagtgttgcatgtgcaatagacgegetgeagegtactcttcacctetgea
atcttatgectgctggactcattectgeggttatgattatgtctacaaccctttetttgt
27 == cgatgttcaacagtggggttatgtaggeaatcttgetactaateacgatcgttattgete
tgtccatcaaggagcteatgtggettctaatgatgcaataatgactegtigtttagetat
- tcattcttgttttatagaacgtgtggattgggatatagagtatecttatatcteacatga
5= . aaagaaattgaattcctgttgtagaatcgttgagegcaacgtegtacgtgctgctettct
s Ko s tgccggtteatttgacaaagtctatgatattggeaatcctaaaggaattectattgttga
29 F e gaagt tgactgtcgatgtpetasccctageactecag tgaccctgtggttgattggeattattttgatgcacageecttgaccagaaaggtacaaca
2w Fing X ettt ot gettttctatacagaggacatggectcaagattgetgatgggctetgcttattttggaa
eeed lagtettggttacaccasggagegtagegtgatcaattitt ctgtaatgtaccaaaatatcctaataatgcaattgtatgeaggtttgacacacgtgtgea
30 o Findwhat  [ATTGGAGAAG FindNex_] [eactestaptacscataccsgticosctttgotagta ttctgagttcaatttgecaggttgtgatggeggtagtttgtatgttaacaageacgettt
s ggecttacgcageoatocttoatgetigepetiggtit tcatacaccagcatatgatgtgagtgcattecgtgatctgaaacctttaccattetttta
31 ot Direction Cancel | ] gtterecttetantganteppctettgceanccnntics ttattctactacaccatgtgaagtgcatggtaatggtagtatgatagaggatattgatta
— o [IMatch case Oup @Down jeoacaactttatactaagttccapgganagcanatctie | tgtacccctaaaatctgeagtctgtattacagettgtaatttagggggegetgtttgtag
e lgaotcocacctgogaatettoatotpeogattatgsets
5 lasasgt tacatotggtoctcecttgettticgigs gaagcatgctacagagtacagagagtatatggaagcatataatcttgtctcetgeatcagg
32 (g et [JWrap around prastettacasgecactanatttactitgtapactact tttccgectttggtgttataagacctttgatatttataatctetggtetacttttacaaa
g TR R AR OB AN R RS TEgtepttgttamacatamcacaccttcttgacoctitictigtipectptgactatte agttcaaggtttggaaaacattgettttaatgtigttaaacaaggccattttattggtgt
e a5t e A i b : e N e et A
B = oo B tgagg%t%;ict;i:tgtagctgtagtcaatfi aagatc :a:caafiﬁggcgt 2
L gigtctacatiagatgtcacgatapeat gt gagoga gtacaaccca gaca a gagaataaaaccactttgcctactaatatagettttgaactcta
R Rt g ] tgctaagegtgctgtacgctegeateccgatttcaaattgctacacaatttacaageaga
34 Eme shapcicpticostpctpmatctioctocteopactpttgaticetcacapanticans menatn et catttgetacasgttcgtoctttgggattatgaacgtageastatttatggtactgctac
s A eegageaeotgagitcotgoctetangretconcacangotecagettoonss tattggtetatgtasgtacacteatotipatottaattcagetttgaatatatgttttea
5 = s s e e i e catacgegataatggttcERTRETERt tatgtctact cccaatgecatetttatttc
T testagpiatig gt gcigciatgcogicianactias || tpatagaaaaattaagaaatacccttgtattgtaggtectgattatgcttacttcaateg
e | Stagtopgactgactitetgtat tasatacoatastgacetat tagcagcaceapace tgctatcatcegtgatagtgatgttgttaaacaaccagtgaagttctacttgtataagaa
36— s cremametananeonsaiiost | agtcaataatgagtttattgatcctactgagtgtatttacactcagagtegetetigtag
sttt Cretttetgagtiticacactiagetaccittoctgogt tegasgtecgcagasagect tgacttcctacccctgtetgacatggagaaagacttictatcttttgatagtgatgtttt
BBtBECCtatt atcoseaaictateeactcteetaacacctcaccacoaeticttaacectt acoraace
cattaagaagtatggcttggaaaactatgettttgageacgtagtctatggagacttcte
I F ol teatactacgttaggcggtctteacttectattggtitatacasgaageaacaggaseg
atemal primer- s e TN
\TGACTGACATAGCCAAGAAACCAA Set1R- GTCACATTAATTGGAGAAGC
Ln 334, Col 29 100%  Windows (CRLF) UTF-8
39
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agtgaatagcttggetatcteacttccectegttctcettgeagaactttgattttaacga

acttaaataaaagccctgttgtttagegtattgttgeacttgtetggtgggattgtggea

6 [— ttaatttgectgetcatctaggeagtggacatatgcteaacactgggtataattctaatt
gaatactatttttcagttagagcgtegtgtctettgtacgtcteggteacaatal

[T 2T tecgtegcaattcggggeacatcatgtctttegtggctggtgtgategege

aaggtgcgegeggtacgtatcgageagegcteaactctgaaaaacatcaagaccatgtgt

ctctaactgtgecactctgtggttcaggaaacctggttgaaaaactttcaccatggttca

¢ @ ‘tggatggcgaaaatgcctatgaagtggtgaaggecatgttacttaaaaaagagecacttc

tctatgtgeccatecggetggetggacacactagacaccteccaggtectegtgtgtace

CAN’T FIND SETA1F IN THE FOLLOWING VIRUSES |:ggttgagagectcattpcttgtgasaatccattcatggttaaccaattggcttataget

ctagtgcaaatggcagectggttggacaactttgeagggeaagectattggtatgttct

tcccttatgacatcgaacttgtcacaggaaagcaaaatattctectgegeaagtatggee

gtggtggttatcactacaccccagtecactatgagegagacaacacctettgeectgagt

[e}
Set1F- TACTCAATAATTTGGGTGTGG ggatggacgattttgaggcggatcctaaaggcaaatatgcccagaatctgcttaagaagt

= Hepatitis C . X tgattggeggtgatgtcactccagttgaccaatacatgtgtggegttgatggaaaaccea
internal primer- ATGACTGACATAGCCAAGAAA( | ttagtgcctacgeatttttaatggecaaggatggaataaccaaactggctgatgttgaag

= HIVL cggacgtcgeagcacgtgetgatgacgaaggettcatcacattaaagaacaatctatata
5Set1R- GTCACATTAATTGGAGAAGC gattggtttggcatgttgagcgtaaagacgttecatatectaageaatctatttttacta

= Influenza A ttaatagtgtggtccaaaaggatggtgttgaaaacactcctectcactattttactetty
gatgcaaaattttaacgctcaccccacgeaacaagtggagtggegtttetgacttgtece

= Influenza B F11- AATCTGTGTGGCTGTCACTCG tcaaacaaaaactcctttacaccttctatggtaaggagtcacttgagaacccaacctaca

tttaccactccgeattcattgagtgtggaagttgtggtaatgattectggcettacaggga

= SARS R11- TGCTTACGGTTICGICCGIG atgctatccaagggtttgectgtggatgtggggcatcatatacagctaatgatgtcgaag

. MERS & res tccaatcatctggeatgattaagecaaatgetettetttgtgetacttgecectttgeta
agggtgacagctgttcttctaattgeaaacattcagttgctcagttggttagttaccttt

15— = Polio ctgaacgctgtaatgttattgctgattctaagtccttcacacttatctttggtggegtag
cttacgcctactttggatgtgaggaaggtactatgtactttgtgcctagagetaagtcetg

6 ttgtctcaaggattggagactccatctttacaggetgtactggetcttggaacaaggtea
ctcaaattgctaacatgttcttggaacagactcageatteccttaactttgtgggagagt

17 [=—=

100%  Windows (CRLF) UTF-8

18 [7—

19 ~JIL >
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T N gtttgtttgttgggcteatggctttgaattaacgtetgeateatacttttgcaagatagg
= taaggaacagaagtgttgcatgtgcaatagacgegetgeagegtactcttcacctetgea
atcttatgectgctggactcattectgeggttatgattatgtctacaaccctttetttgt
27 == cgatgttcaacagtggggttatgtaggeaatcttgetactaateacgatcgttattgete
tgtccatcaaggagcteatgtggettctaatgatgcaataatgactegtigtttagetat
- tcattcttgttttatagaacgtgtggattgggatatagagtatecttatatcteacatga
5= . aaagaaattgaattcctgttgtagaatcgttgagegcaacgtegtacgtgctgctettct
s Ko s tgccggtteatttgacaaagtctatgatattggeaatcctaaaggaattectattgttga
29 F e gaagt tgactgtcgatgtpetasccctageactecag tgaccctgtggttgattggeattattttgatgcacageecttgaccagaaaggtacaaca
2w Fing X ettt ot gettttctatacagaggacatggectcaagattgetgatgggctetgcttattttggaa
eeed lagtettggttacaccasggagegtagegtgatcaattitt ctgtaatgtaccaaaatatcctaataatgcaattgtatgeaggtttgacacacgtgtgea
30 o Findwhat  [ATTGGAGAAG FindNex_] [eactestaptacscataccsgticosctttgotagta ttctgagttcaatttgecaggttgtgatggeggtagtttgtatgttaacaageacgettt
s ggecttacgcageoatocttoatgetigepetiggtit tcatacaccagcatatgatgtgagtgcattecgtgatctgaaacctttaccattetttta
31 ot Direction Cancel | ] gtterecttetantganteppctettgceanccnntics ttattctactacaccatgtgaagtgcatggtaatggtagtatgatagaggatattgatta
— o [IMatch case Oup @Down jeoacaactttatactaagttccapgganagcanatctie | tgtacccctaaaatctgeagtctgtattacagettgtaatttagggggegetgtttgtag
e lgaotcocacctgogaatettoatotpeogattatgsets
5 lasasgt tacatotggtoctcecttgettticgigs gaagcatgctacagagtacagagagtatatggaagcatataatcttgtctcetgeatcagg
32 (g et [JWrap around prastettacasgecactanatttactitgtapactact tttccgectttggtgttataagacctttgatatttataatctetggtetacttttacaaa
g TR R AR OB AN R RS TEgtepttgttamacatamcacaccttcttgacoctitictigtipectptgactatte agttcaaggtttggaaaacattgettttaatgtigttaaacaaggccattttattggtgt
e a5t e A i b : e N e et A
B = oo B tgagg%t%;ict;i:tgtagctgtagtcaatfi aagatc :a:caafiﬁggcgt 2
L gigtctacatiagatgtcacgatapeat gt gagoga gtacaaccca gaca a gagaataaaaccactttgcctactaatatagettttgaactcta
R Rt g ] tgctaagegtgctgtacgctegeateccgatttcaaattgctacacaatttacaageaga
34 Eme shapcicpticostpctpmatctioctocteopactpttgaticetcacapanticans menatn et catttgetacasgttcgtoctttgggattatgaacgtageastatttatggtactgctac
s A eegageaeotgagitcotgoctetangretconcacangotecagettoonss tattggtetatgtasgtacacteatotipatottaattcagetttgaatatatgttttea
5 = s s e e i e catacgegataatggttcERTRETERt tatgtctact cccaatgecatetttatttc
T testagpiatig gt gcigciatgcogicianactias || tpatagaaaaattaagaaatacccttgtattgtaggtectgattatgcttacttcaateg
e | Stagtopgactgactitetgtat tasatacoatastgacetat tagcagcaceapace tgctatcatcegtgatagtgatgttgttaaacaaccagtgaagttctacttgtataagaa
36— s cremametananeonsaiiost | agtcaataatgagtttattgatcctactgagtgtatttacactcagagtegetetigtag
sttt Cretttetgagtiticacactiagetaccittoctgogt tegasgtecgcagasagect tgacttcctacccctgtetgacatggagaaagacttictatcttttgatagtgatgtttt
BBtBECCtatt atcoseaaictateeactcteetaacacctcaccacoaeticttaacectt acoraace
cattaagaagtatggcttggaaaactatgettttgageacgtagtctatggagacttcte
I F ol teatactacgttaggcggtctteacttectattggtitatacasgaageaacaggaseg
atemal primer- s e TN
\TGACTGACATAGCCAAGAAACCAA Set1R- GTCACATTAATTGGAGAAGC
Ln 334, Col 29 100%  Windows (CRLF) UTF-8
39
40 il
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agtgaatagcttggetatcteacttccectegttctcettgeagaactttgattttaacga

acttaaataaaagccctgttgtttagegtattgttgeacttgtetggtgggattgtggea

6 [— ttaatttgectgetcatctaggeagtggacatatgcteaacactgggtataattctaatt
gaatactatttttcagttagagcgtegtgtctettgtacgtcteggteacaatal

[T 2T tecgtegcaattcggggeacatcatgtctttegtggctggtgtgategege

aaggtgcgegeggtacgtatcgageagegcteaactctgaaaaacatcaagaccatgtgt

ctctaactgtgecactctgtggttcaggaaacctggttgaaaaactttcaccatggttca

¢ @ ‘tggatggcgaaaatgcctatgaagtggtgaaggecatgttacttaaaaaagagecacttc

tctatgtgeccatecggetggetggacacactagacaccteccaggtectegtgtgtace

CAN’T FIND SETA1F IN THE FOLLOWING VIRUSES |:ggttgagagectcattpcttgtgasaatccattcatggttaaccaattggcttataget

ctagtgcaaatggcagectggttggacaactttgeagggeaagectattggtatgttct

tcccttatgacatcgaacttgtcacaggaaagcaaaatattctectgegeaagtatggee

gtggtggttatcactacaccccagtecactatgagegagacaacacctettgeectgagt

[e}
Set1F- TACTCAATAATTTGGGTGTGG ggatggacgattttgaggcggatcctaaaggcaaatatgcccagaatctgcttaagaagt

= Hepatitis C . X tgattggeggtgatgtcactccagttgaccaatacatgtgtggegttgatggaaaaccea
internal primer- ATGACTGACATAGCCAAGAAA( | ttagtgcctacgeatttttaatggecaaggatggaataaccaaactggctgatgttgaag

= HIVL cggacgtcgeagcacgtgetgatgacgaaggettcatcacattaaagaacaatctatata
5Set1R- GTCACATTAATTGGAGAAGC gattggtttggcatgttgagcgtaaagacgttecatatectaageaatctatttttacta

= Influenza A ttaatagtgtggtccaaaaggatggtgttgaaaacactcctectcactattttactetty
gatgcaaaattttaacgctcaccccacgeaacaagtggagtggegtttetgacttgtece

= Influenza B F11- AATCTGTGTGGCTGTCACTCG tcaaacaaaaactcctttacaccttctatggtaaggagtcacttgagaacccaacctaca

tttaccactccgeattcattgagtgtggaagttgtggtaatgattectggcettacaggga

= SARS R11- TGCTTACGGTTICGICCGIG atgctatccaagggtttgectgtggatgtggggcatcatatacagctaatgatgtcgaag

. MERS & res tccaatcatctggeatgattaagecaaatgetettetttgtgetacttgecectttgeta
agggtgacagctgttcttctaattgeaaacattcagttgctcagttggttagttaccttt

15— = Polio ctgaacgctgtaatgttattgctgattctaagtccttcacacttatctttggtggegtag
cttacgcctactttggatgtgaggaaggtactatgtactttgtgcctagagetaagtcetg

6 ttgtctcaaggattggagactccatctttacaggetgtactggetcttggaacaaggtea
ctcaaattgctaacatgttcttggaacagactcageatteccttaactttgtgggagagt

17 [=—=

100%  Windows (CRLF) UTF-8

18 [7—
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4= tagtgacaaagcttacaaaatagaggaactcttctaty
SETAF- attcactgatggtgtttgtttgttttggaattgtaace
aattgtgtgtaggtttgacacaagagtcttgtcaaact
B} TACTCAATAATTTGGG tggtagtttgtatgtgaataageatgeattecacacte
tactaatttaaagcaattgectttcttttactattcte
TGTGG caaacaagtagtgtcggatattgattatgttccactca
6 — atgcaatttaggtggtectgtttgcagacaccatgcas
tgcatataatatgatgatttctgctggatttagectat
; Is present in the SARS ttataacctgtggaatacatttaccaggttacagagtt

tgttaataaaggacactttgatggacacgccggcgaag
tgctgtttacacaaaggtagatggtattgatetagags
tcctgttaatgttgcatttgagctttggectaagegta

Missing in last nucleotides

taagaTIaT T rIA T s t tgatatcgctecta
aagagaagccccageacatgtatctacaataggtgtct
gaaacctactgagagtgcttgttcttcacttactgtct
acaggtagacctttttagaaacgcccgtaatggtattt
aggtctaacaccttcaaagggaccagcacaagetagee
agaatcagtaaaaacacagtttaactactttaagaaag
gectgaaacctactttactcagageagagacttagage
geaaactgactttctcgagetegctatggatgaattcs
ctatgecttcgaacacatcgtttatggagatttcagtc
tttaatgataggcttagccaagegctcacaagatteac
ccctatggacagcacagtgaaaaattacttcataacag
atgtgtgtgttctgtgattgatcttttacttgatgact
agatttgtcagtgatttcaaaagtggtcaaggttacas
catgctttggtgtaaggatggacatgttgaaaccttct
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attgtcagacagagtcgtgttcgtcectttgggegeatggetttgagettacatcaatgaa
gtactttgtcaagattggacctgaaagaacgtgttgtctgtgtgacaaacgtgeaactty
cttttctacttcatcagatacttatgectgetggaatcattctgtgggttttgactatgt
ctataacccatttatgattgatgttcagcagtggggctttacgggtaaccttcagagtaa
ccatgaccaacattgecaggtacatggaaatgcacatgtggctagttgtgatgctateat
gactagatgtttagcagtccatgagtgctttgttaagegegttgattggtctgttgaata
ccctattataggagatgaactgagggttaattctgettgeagaaaagtacaacacatggt
‘tgtgaagtctgeattgettgetgataagtttccagttctteatgacattggaaatccaaa
gectatcaagtgtgtgectcaggctgaagtagaatggaagttctacgatgcteagecatg
tagtgacaaagcttacaaaatagaggaactcttctattcttatgetatacatcacgataa
attcactgatggtgtttgtttgttttggaattgtaacgttgategttacccagecaatge
aattgtgtgtaggtttgacacaagagtcttgtcaaacttgaacttaccaggetgtgatgg
tggtagtttgtatgtgaataagcatgcattccacactccagetttegataaaagtgeatt
tactaatttaaagcaattgcctttcttttactattctgatagtecttgtgagtcteatgg
caaacaagtagtgtcggatattgattatgttccactcaaatctgetacgtgtattacacg
atgeaatttaggtggtgctgtttgcagacaccatgeaaatgagtaccgacagtacttgga
tgcatataatatgatgatttctgctggatttagectatggatttacaaacaatttgatac
ttataacctgtggaatacatttaccaggttacagagtttagaaaatgtggcttataatgt
tgttaataaaggacactttgatggacacgccggegaageacctgtttccatcattaataa
tgctgtttacacaaaggtagatggtattgatgtggagatctttgaaaataagacaacact
tcctgttaatgttgeatttgagctttgggctaagegtaacattaaaccagtgecagagat
‘taaga[TIa TR I eI ATt gatat cgctgctaatactgtaatctgggactacaa
aagagaagccccageacatgtatctacaataggtgtctgeacaatgactgacattgecaa
gaaacctactgagagtgcttgttcttcacttactgtcttgtttgatggtagagtggaagg
acaggtagacctttttagaaacgcccgtaatggtgttttaataacagaaggttcagtcaa
aggtctaacaccttcaaagggaccagcacaagctagegtcaatggagtcacattaattgg
agaatcagtaaaaacacagtttaactactttaagaaagtagacggcattattcaacagtt
gectgaaacctactttactcagageagagacttagaggattttaageccagatcacaaat
ggaaactgactttctcgagctegctatggatgaatteatacagegatataagetegaggg
ctatgccttcgaacacatcgtttatggagatttcagtcatggacaacttggeggtcttca
tttaatgataggcttagccaagegetcacaagattcaccacttaaattagaggattttat
ccctatggacageacagtgaaaaattacttcataacagatgcgeaaacaggttcatcaaa
atgtgtgtgttctgtgattgatcttttacttgatgactttgtcgagataataaagtcaca
agatttgtcagtgatttcaaaagtggtcaaggttacaattgactatgetgaaatttcatt
catgctttggtgtaaggatggacatgttgaaaccttctacccaaaactacaagcaagtca
agegtggeaaccaggtgttgegatgcctaacttgtacaagatgeaaagaatgettettga
aaagtgtgaccttcagaattatggtgaaaatgctgttataccaaaaggaataatgatgaa
tgtcgeaaagtatactcaactgtgtcaatacttaaatacacttactttagetgtacecta
caacatgagagttattcactttggtgctggetctgataaaggagttgeaccaggtacage
tgtgctcagacaatggttgecaactggeacactacttgtegatteagatcttaatgactt
cgtctccgacgeagattctactttaattggagactgtgeaacagtacatacggctaataa

atoooarcttattattascoatatotatoarrrtacoarcasacatotoarasaacacas

Ln 331, Col 25

100%  Windows (CRLF) UTF-8

- ]




image14.png
H -0 mer orie n int

File

S

Table  Pictures

Home BB Design Transitions Animations

] [ Online Pictures @

£+ Screenshot -

,\)?j D 3D Models - s
7 T2 SmartArt

s?ﬁ:'- > =] Photo Album ~ Sha.pes fcons ol Chart ',A:Sd:
Slides  Tables Images. llustrations
28 - - -
29
30 -
31
32
30 s SAATAATTTGGGTGTGG
34 - - ATGACTGACATAGCCAAGAAACCAA
fr— SATTAATTGGAGAAGC
I TGTGGCTGTCACTCG
. CGGTTTCGTCCGTG
- O
38
39

=ik

jotes

Slide 40 of 41 [%  Afar (Djibout) =

H L Type here to search

W8 Comments

E

Slide Show Review View Help

2

Links  Comment

Format @ Tellme

il

4|/l el|le

Text Symbols Media

Comments ~

»

| SARS AY283794 - Notepad

File Edit Format View Help
tagtgacaaagcttacaaaatagaggaactcttctattcttatgetatacatcacgataa
attcactgatggtgtttgtttgttttggaattgtaacgttgategttacccagecaatge
aattgtgtgtaggtttgacacaagagtcttgtcaaacttgaacttaccaggetgtgatgg
tggtagtttgtatgtgaataagcatgcattccacactccagetttegataaaagtgeatt
tactaatttaaagcaattgcctttcttttactattctgatagtecttgtgagtcteatgg
caaacaagtagtgtcggatattgattatgttccactcaaatctgetacgtgtattacacg
atgeaatttaggtggtgctgtttgcagacaccatgeaaatgagtaccgacagtacttgga
tgcatataatatgatgatttctgctggatttagectatggatttacaaacaatttgatac
ttataacctgtggaatacatttaccaggttacagagtttagaaaatgtggcttataatgt
tgttaataaaggacactttgatggacacgccggegaageacctgtttccatcattaataa
tgctgtttacacaaaggtagatggtattgatgtggagatctttgaaaataagacaacact
tcctgttaatgttgeatttgagetttgggctaagegtaacattaaaccagtgecagagat
‘taagatactcaataatttgggtgttgatatcgetgctaatactgtaatctgggactacaa
aagagaagccccageacatgtatctacaataggtgtctgeaca IR EIaT e Ntgccaa
gaaacctactgagagtgcttgttcttcacttactgtcttgtttgatggtagagtggaagg
acaggtagacctttttagaaacgcccgtaatggtgttttaataacagaaggttcagtcaa
aggtctaacaccttcaaagggaccagcacaagctagegtcaatggagtcacattaattgg
agaatcagtaaaaacacagtttaactactttaagaaagtagacggcattattcaacagtt
gectgaaacctactttactcagageagagacttagaggattttaageccagatcacaaat
ggaaactgactttctcgagctegctatggatgaatteatacagegatataagetegaggg
ctatgccttcgaacacatcgtttatggagatttcagtcatggacaacttggeggtcttca
tttaatgataggcttagccaagegetcacaagattcaccacttaaattagaggattttat
ccctatggacageacagtgaaaaattacttcataacagatgcgeaaacaggttcatcaaa
atgtgtgtgttctgtgattgatcttttacttgatgactttgtcgagataataaagtcaca
agatttgtcagtgatttcaaaagtggtcaaggttacaattgactatgetgaaatttcatt
catgctttggtgtaaggatggacatgttgaaaccttctacccaaaactacaagcaagtca
agegtggeaaccaggtgttgegatgcctaacttgtacaagatgeaaagaatgettettga
aaagtgtgaccttcagaattatggtgaaaatgctgttataccaaaaggaataatgatgaa
tgtcgeaaagtatactcaactgtgtcaatacttaaatacacttactttagetgtacecta
caacatgagagttattcactttggtgctggetctgataaaggagttgeaccaggtacage
tgtgctcagacaatggttgecaactggeacactacttgtegatteagatcttaatgactt
cgtctccgacgeagattctactttaattggagactgtgeaacagtacatacggctaataa
atgggaccttattattagcgatatgtatgaccctaggaccaaacatgtgacaaaagagaa
tgactctaaagaagggtttttcacttatctgtgtggatttataaagcaaaaactagecct
gegtegttctatagctgtaaagataacagageattcttggaatgetgacctttacaaget
tatgggccatttcteatggtggacagettttgttacaaatgtaaatgcatcatcategga
agcatttttaattggggctaactatcttggeaagccgaaggaacaaattgatggctatac
catgcatgctaactacattttctggaggaacacaaatcctatecagttgtcttectatte
actctttgacatgagcaaatttcctcttaaattaagaggaactgetgtaatgtctettaa
ggagaatcaaatcaatgatatgatttattctcttctggaaaaaggtaggcttatcattag

agaaaacaacagagttgtggtttcaagtgatattcttgttaacaactaaacgaacatgtt
tattttettattattrottacteteactactootactoarcttoarcootorarcacttt
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tggtagtttgtatgtgaataagcatgcattccacactccagetttegataaaagtgeatt
tactaatttaaagcaattgcctttcttttactattctgatagtecttgtgagtcteatgg
caaacaagtagtgtcggatattgattatgttccactcaaatctgetacgtgtattacacg
atgeaatttaggtggtgctgtttgcagacaccatgeaaatgagtaccgacagtacttgga
tgcatataatatgatgatttctgctggatttagectatggatttacaaacaatttgatac
ttataacctgtggaatacatttaccaggttacagagtttagaaaatgtggcttataatgt

| tgttaataaaggacactttgatggacacgceggegaageacctgtttecatcattaataa

tgctgtttacacaaaggtagatggtattgatgtggagatctttgaaaataagacaacact
tcctgttaatgttgeatttgagetttgggctaagegtaacattaaaccagtgecagagat
‘taagatactcaataatttgggtgttgatatcgetgctaatactgtaatctgggactacaa
aagagaagccccageacatgtatctacaataggtgtctgeacaatgactgacattgecaa
gaaacctactgagagtgcttgttcttcacttactgtcttgtttgatggtagagtggaagg
acaggtagacctttttagaaacgcccgtaatggtgttttaataacagaaggttcagtcaa
aggtctaacaccttcaaagggaccagcacaagctagegtcaatggagtcacattaattgg
agaatcagtaaaaacacagtttaactactttaagaaagtagacggcattattcaacagtt
gectgaaacctactttactcagageagagacttagaggattttaageccagatcacaaat
ggaaactgactttctcgagctegctatggatgaatteatacagegatataagetegaggg
ctatgccttcgaacacatcgtttatggagatttcagtcatggacaacttggeggtcttca
tttaatgataggcttagccaagegetcacaagattcaccacttaaattagaggattttat
ccctatggacageacagtgaaaaattacttcataacagatgcgeaaacaggttcatcaaa
atgtgtgtgttctgtgattgatcttttacttgatgactttgtcgagataataaagtcaca
agatttgtcagtgatttcaaaagtggtcaaggttacaattgactatgetgaaatttcatt
catgctttggtgtaaggatggacatgttgaaaccttctacccaaaactacaagcaagtca
agegtggeaaccaggtgttgegatgcctaacttgtacaagatgeaaagaatgettettga
aaagtgtgaccttcagaattatggtgaaaatgctgttataccaaaaggaataatgatgaa
tgtcgeaaagtatactcaactgtgtcaatacttaaatacacttactttagetgtacecta
caacatgagagttattcactttggtgctggetctgataaaggagttgeaccaggtacage
tgtgctcagacaatggttgecaactggeacactacttgtegatteagatcttaatgactt
cgtctecgacgeagattctact{SEEIaT e T tgtgcaacagtacatacggctaataa
atgggaccttattattagcgatatgtatgaccctaggaccaaacatgtgacaaaagagaa
tgactctaaagaagggtttttcacttatctgtgtggatttataaagcaaaaactagecct
gegtegttctatagctgtaaagataacagageattcttggaatgetgacctttacaaget
tatgggccatttcteatggtggacagettttgttacaaatgtaaatgcatcatcategga
agcatttttaattggggctaactatcttggeaagccgaaggaacaaattgatggctatac
catgcatgctaactacattttctggaggaacacaaatcctatecagttgtcttectatte
actctttgacatgagcaaatttcctcttaaattaagaggaactgetgtaatgtctettaa
ggagaatcaaatcaatgatatgatttattctcttctggaaaaaggtaggcttatcattag
agaaaacaacagagttgtggtttcaagtgatattcttgttaacaactaaacgaacatgtt
tattttcttattatttcttactctcactagtggtagtgaccttgaccggtgeaccacttt
tgatgatgttcaagctectaattacactcaacatacttcatctatgaggggggtttacta
tcctgatgaaatttttagatcagacactctttatttaactcaggatttatttcttecatt
ttattrtaatottacacoottteatactattaateatacotttooraacrctoteatare
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>EMBOSS_001
‘tacccaggaaaagccaaccaacctegatctcttgtagatctgttctctaaacgaacttta
aaatctgtgtagctgtegeteggetgeatgectagtgcacctacgeagtataaacaataa
taaattttactgtcgttgacaagaaacgagtaactcgtecctettctgeagacTiaqeny
g [fttgcagtcgatcatcageatacctaggtttcgtecgggtgtgaccga
aaggtaagatggagagcctigttcttggtgtcaacgagaaaacacacgtccaacteagtt
tgcctgtecttcaggttagagacgtgctagtgegtggctteggggactetgtggaagagg
ccctatcggaggeacgtgaacacctcaaaaatggeacttgtggtctagtagagctggaaa
aaggcgtactgecccagettgaacageectatgtgttcattaaacgttctgatgecttaa
geaccaatcacggccacaaggtcgttgagetggttgeagaaatggacggeattcagtacg
gtegtageggtataacactgggagtactegtgecacatgtgggegaaaccecaattgeat
accgcaatgttcttcttcgtaagaacggtaataagggagecggtggteatagetatggea
tcgatctaaagtcttatgacttaggtgacgagettggeactgateccattgaagattatg
aacaaaactggaacactaagcatggcagtggtgcactccgtgaactcactegtgagetea
atggaggtgcagtcactcgetatgtcgacaacaatttctgtggeccagatgggtacccte
ttgattgcatcaaagattttctegeacgegegggcaagtcaatgtgeactctttecgaac
aacttgattacatcgagtcgaagagaggtgtctactgctgecgtgaccatgageatgaaa
ttgectggttcactgagegctctgataagagctacgageaccagacacccttegaaatta
agagtgccaagaaatttgacactttcaaaggggaatgcccaaagtttgtgtttectctta
actcaaaagtcaaagtcattcaaccacgtgttgaaaagaaaaagactgagggtttcatgg
ggcgtatacgctetgtgtaccctgttgeatctecacaggagtgtaacaatatgeacttgt
ctaccttgatgaaatgtaatcattgcgatgaagtttcatggcagacgtgegactttctga
aagccacttgtgaacattgtggeactgaaaatttagttattgaaggacctactacatgty
ggtacctacctactaatgctgtagtgaaaatgecatgtectgectgtcaagacccagaga
ttggacctgagcatagtgttgeagattatcacaaccactcaaacattgaaactcgactce
geaagggaggtaggactagatgttttggaggctgtgtatttgectatgtggetgctata
ataagcgtgcctactgggttcctegtgetagtgctgatattggetcaggecatactggea
ttactggtgacaatgtggagaccttgaatgaggatctecttgagatactgagtegtgaac
gtgttaacattaacattgttggegattttcatttgaatgaagaggttgecateatttgg
catctttctctgettctacaagtgectttattgacactataaagagtcttgattacaagt

Htteanaaccattattasatectacaatasctatasaatbaccascaasssarcratas
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4= tagtgacaaagcttacaaaatagaggaactcttctaty
SETAF- attcactgatggtgtttgtttgttttggaattgtaace
aattgtgtgtaggtttgacacaagagtcttgtcaaact
B} TACTCAATAATTTGGG tggtagtttgtatgtgaataageatgeattecacacte
tactaatttaaagcaattgectttcttttactattcte
TGTGG caaacaagtagtgtcggatattgattatgttccactca
6 — atgcaatttaggtggtectgtttgcagacaccatgcas
tgcatataatatgatgatttctgctggatttagectat
; Is present in the SARS ttataacctgtggaatacatttaccaggttacagagtt

tgttaataaaggacactttgatggacacgccggcgaag
tgctgtttacacaaaggtagatggtattgatetagags
tcctgttaatgttgcatttgagctttggectaagegta

Missing in last nucleotides

taagaTIaT T rIA T s t tgatatcgctecta
aagagaagccccageacatgtatctacaataggtgtct
gaaacctactgagagtgcttgttcttcacttactgtct
acaggtagacctttttagaaacgcccgtaatggtattt
aggtctaacaccttcaaagggaccagcacaagetagee
agaatcagtaaaaacacagtttaactactttaagaaag
gectgaaacctactttactcagageagagacttagage
geaaactgactttctcgagetegctatggatgaattcs
ctatgecttcgaacacatcgtttatggagatttcagtc
tttaatgataggcttagccaagegctcacaagatteac
ccctatggacagcacagtgaaaaattacttcataacag
atgtgtgtgttctgtgattgatcttttacttgatgact
agatttgtcagtgatttcaaaagtggtcaaggttacas
catgctttggtgtaaggatggacatgttgaaaccttct
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attgtcagacagagtcgtgttcgtcectttgggegeatggetttgagettacatcaatgaa
gtactttgtcaagattggacctgaaagaacgtgttgtctgtgtgacaaacgtgeaactty
cttttctacttcatcagatacttatgectgetggaatcattctgtgggttttgactatgt
ctataacccatttatgattgatgttcagcagtggggctttacgggtaaccttcagagtaa
ccatgaccaacattgecaggtacatggaaatgcacatgtggctagttgtgatgctateat
gactagatgtttagcagtccatgagtgctttgttaagegegttgattggtctgttgaata
ccctattataggagatgaactgagggttaattctgettgeagaaaagtacaacacatggt
‘tgtgaagtctgeattgettgetgataagtttccagttctteatgacattggaaatccaaa
gectatcaagtgtgtgectcaggctgaagtagaatggaagttctacgatgcteagecatg
tagtgacaaagcttacaaaatagaggaactcttctattcttatgetatacatcacgataa
attcactgatggtgtttgtttgttttggaattgtaacgttgategttacccagecaatge
aattgtgtgtaggtttgacacaagagtcttgtcaaacttgaacttaccaggetgtgatgg
tggtagtttgtatgtgaataagcatgcattccacactccagetttegataaaagtgeatt
tactaatttaaagcaattgcctttcttttactattctgatagtecttgtgagtcteatgg
caaacaagtagtgtcggatattgattatgttccactcaaatctgetacgtgtattacacg
atgeaatttaggtggtgctgtttgcagacaccatgeaaatgagtaccgacagtacttgga
tgcatataatatgatgatttctgctggatttagectatggatttacaaacaatttgatac
ttataacctgtggaatacatttaccaggttacagagtttagaaaatgtggcttataatgt
tgttaataaaggacactttgatggacacgccggegaageacctgtttccatcattaataa
tgctgtttacacaaaggtagatggtattgatgtggagatctttgaaaataagacaacact
tcctgttaatgttgeatttgagctttgggctaagegtaacattaaaccagtgecagagat
‘taaga[TIa TR I eI ATt gatat cgctgctaatactgtaatctgggactacaa
aagagaagccccageacatgtatctacaataggtgtctgeacaatgactgacattgecaa
gaaacctactgagagtgcttgttcttcacttactgtcttgtttgatggtagagtggaagg
acaggtagacctttttagaaacgcccgtaatggtgttttaataacagaaggttcagtcaa
aggtctaacaccttcaaagggaccagcacaagctagegtcaatggagtcacattaattgg
agaatcagtaaaaacacagtttaactactttaagaaagtagacggcattattcaacagtt
gectgaaacctactttactcagageagagacttagaggattttaageccagatcacaaat
ggaaactgactttctcgagctegctatggatgaatteatacagegatataagetegaggg
ctatgccttcgaacacatcgtttatggagatttcagtcatggacaacttggeggtcttca
tttaatgataggcttagccaagegetcacaagattcaccacttaaattagaggattttat
ccctatggacageacagtgaaaaattacttcataacagatgcgeaaacaggttcatcaaa
atgtgtgtgttctgtgattgatcttttacttgatgactttgtcgagataataaagtcaca
agatttgtcagtgatttcaaaagtggtcaaggttacaattgactatgetgaaatttcatt
catgctttggtgtaaggatggacatgttgaaaccttctacccaaaactacaagcaagtca
agegtggeaaccaggtgttgegatgcctaacttgtacaagatgeaaagaatgettettga
aaagtgtgaccttcagaattatggtgaaaatgctgttataccaaaaggaataatgatgaa
tgtcgeaaagtatactcaactgtgtcaatacttaaatacacttactttagetgtacecta
caacatgagagttattcactttggtgctggetctgataaaggagttgeaccaggtacage
tgtgctcagacaatggttgecaactggeacactacttgtegatteagatcttaatgactt
cgtctccgacgeagattctactttaattggagactgtgeaacagtacatacggctaataa

atoooarcttattattascoatatotatoarrrtacoarcasacatotoarasaacacas
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tagtgacaaagcttacaaaatagaggaactcttctattcttatgetatacatcacgataa
attcactgatggtgtttgtttgttttggaattgtaacgttgategttacccagecaatge
aattgtgtgtaggtttgacacaagagtcttgtcaaacttgaacttaccaggetgtgatgg
tggtagtttgtatgtgaataagcatgcattccacactccagetttegataaaagtgeatt
tactaatttaaagcaattgcctttcttttactattctgatagtecttgtgagtcteatgg
caaacaagtagtgtcggatattgattatgttccactcaaatctgetacgtgtattacacg
atgeaatttaggtggtgctgtttgcagacaccatgeaaatgagtaccgacagtacttgga
tgcatataatatgatgatttctgctggatttagectatggatttacaaacaatttgatac
ttataacctgtggaatacatttaccaggttacagagtttagaaaatgtggcttataatgt
tgttaataaaggacactttgatggacacgccggegaageacctgtttccatcattaataa
tgctgtttacacaaaggtagatggtattgatgtggagatctttgaaaataagacaacact
tcctgttaatgttgeatttgagetttgggctaagegtaacattaaaccagtgecagagat
‘taagatactcaataatttgggtgttgatatcgetgctaatactgtaatctgggactacaa
aagagaagccccageacatgtatctacaataggtgtctgeaca IR EIaT e Ntgccaa
gaaacctactgagagtgcttgttcttcacttactgtcttgtttgatggtagagtggaagg
acaggtagacctttttagaaacgcccgtaatggtgttttaataacagaaggttcagtcaa
aggtctaacaccttcaaagggaccagcacaagctagegtcaatggagtcacattaattgg
agaatcagtaaaaacacagtttaactactttaagaaagtagacggcattattcaacagtt
gectgaaacctactttactcagageagagacttagaggattttaageccagatcacaaat
ggaaactgactttctcgagctegctatggatgaatteatacagegatataagetegaggg
ctatgccttcgaacacatcgtttatggagatttcagtcatggacaacttggeggtcttca
tttaatgataggcttagccaagegetcacaagattcaccacttaaattagaggattttat
ccctatggacageacagtgaaaaattacttcataacagatgcgeaaacaggttcatcaaa
atgtgtgtgttctgtgattgatcttttacttgatgactttgtcgagataataaagtcaca
agatttgtcagtgatttcaaaagtggtcaaggttacaattgactatgetgaaatttcatt
catgctttggtgtaaggatggacatgttgaaaccttctacccaaaactacaagcaagtca
agegtggeaaccaggtgttgegatgcctaacttgtacaagatgeaaagaatgettettga
aaagtgtgaccttcagaattatggtgaaaatgctgttataccaaaaggaataatgatgaa
tgtcgeaaagtatactcaactgtgtcaatacttaaatacacttactttagetgtacecta
caacatgagagttattcactttggtgctggetctgataaaggagttgeaccaggtacage
tgtgctcagacaatggttgecaactggeacactacttgtegatteagatcttaatgactt
cgtctccgacgeagattctactttaattggagactgtgeaacagtacatacggctaataa
atgggaccttattattagcgatatgtatgaccctaggaccaaacatgtgacaaaagagaa
tgactctaaagaagggtttttcacttatctgtgtggatttataaagcaaaaactagecct
gegtegttctatagctgtaaagataacagageattcttggaatgetgacctttacaaget
tatgggccatttcteatggtggacagettttgttacaaatgtaaatgcatcatcategga
agcatttttaattggggctaactatcttggeaagccgaaggaacaaattgatggctatac
catgcatgctaactacattttctggaggaacacaaatcctatecagttgtcttectatte
actctttgacatgagcaaatttcctcttaaattaagaggaactgetgtaatgtctettaa
ggagaatcaaatcaatgatatgatttattctcttctggaaaaaggtaggcttatcattag

agaaaacaacagagttgtggtttcaagtgatattcttgttaacaactaaacgaacatgtt
tattttettattattrottacteteactactootactoarcttoarcootorarcacttt
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tggtagtttgtatgtgaataagcatgcattccacactccagetttegataaaagtgeatt
tactaatttaaagcaattgcctttcttttactattctgatagtecttgtgagtcteatgg
caaacaagtagtgtcggatattgattatgttccactcaaatctgetacgtgtattacacg
atgeaatttaggtggtgctgtttgcagacaccatgeaaatgagtaccgacagtacttgga
tgcatataatatgatgatttctgctggatttagectatggatttacaaacaatttgatac
ttataacctgtggaatacatttaccaggttacagagtttagaaaatgtggcttataatgt

| tgttaataaaggacactttgatggacacgceggegaageacctgtttecatcattaataa

tgctgtttacacaaaggtagatggtattgatgtggagatctttgaaaataagacaacact
tcctgttaatgttgeatttgagetttgggctaagegtaacattaaaccagtgecagagat
‘taagatactcaataatttgggtgttgatatcgetgctaatactgtaatctgggactacaa
aagagaagccccageacatgtatctacaataggtgtctgeacaatgactgacattgecaa
gaaacctactgagagtgcttgttcttcacttactgtcttgtttgatggtagagtggaagg
acaggtagacctttttagaaacgcccgtaatggtgttttaataacagaaggttcagtcaa
aggtctaacaccttcaaagggaccagcacaagctagegtcaatggagtcacattaattgg
agaatcagtaaaaacacagtttaactactttaagaaagtagacggcattattcaacagtt
gectgaaacctactttactcagageagagacttagaggattttaageccagatcacaaat
ggaaactgactttctcgagctegctatggatgaatteatacagegatataagetegaggg
ctatgccttcgaacacatcgtttatggagatttcagtcatggacaacttggeggtcttca
tttaatgataggcttagccaagegetcacaagattcaccacttaaattagaggattttat
ccctatggacageacagtgaaaaattacttcataacagatgcgeaaacaggttcatcaaa
atgtgtgtgttctgtgattgatcttttacttgatgactttgtcgagataataaagtcaca
agatttgtcagtgatttcaaaagtggtcaaggttacaattgactatgetgaaatttcatt
catgctttggtgtaaggatggacatgttgaaaccttctacccaaaactacaagcaagtca
agegtggeaaccaggtgttgegatgcctaacttgtacaagatgeaaagaatgettettga
aaagtgtgaccttcagaattatggtgaaaatgctgttataccaaaaggaataatgatgaa
tgtcgeaaagtatactcaactgtgtcaatacttaaatacacttactttagetgtacecta
caacatgagagttattcactttggtgctggetctgataaaggagttgeaccaggtacage
tgtgctcagacaatggttgecaactggeacactacttgtegatteagatcttaatgactt
cgtctecgacgeagattctact{SEEIaT e T tgtgcaacagtacatacggctaataa
atgggaccttattattagcgatatgtatgaccctaggaccaaacatgtgacaaaagagaa
tgactctaaagaagggtttttcacttatctgtgtggatttataaagcaaaaactagecct
gegtegttctatagctgtaaagataacagageattcttggaatgetgacctttacaaget
tatgggccatttcteatggtggacagettttgttacaaatgtaaatgcatcatcategga
agcatttttaattggggctaactatcttggeaagccgaaggaacaaattgatggctatac
catgcatgctaactacattttctggaggaacacaaatcctatecagttgtcttectatte
actctttgacatgagcaaatttcctcttaaattaagaggaactgetgtaatgtctettaa
ggagaatcaaatcaatgatatgatttattctcttctggaaaaaggtaggcttatcattag
agaaaacaacagagttgtggtttcaagtgatattcttgttaacaactaaacgaacatgtt
tattttcttattatttcttactctcactagtggtagtgaccttgaccggtgeaccacttt
tgatgatgttcaagctectaattacactcaacatacttcatctatgaggggggtttacta
tcctgatgaaatttttagatcagacactctttatttaactcaggatttatttcttecatt
ttattrtaatottacacoottteatactattaateatacotttooraacrctoteatare
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‘tacccaggaaaagccaaccaacctegatctcttgtagatctgttctctaaacgaacttta
aaatctgtgtagctgtegeteggetgeatgectagtgcacctacgeagtataaacaataa
taaattttactgtcgttgacaagaaacgagtaactcgtecctettctgeagacTiaqeny
g [fttgcagtcgatcatcageatacctaggtttcgtecgggtgtgaccga
aaggtaagatggagagcctigttcttggtgtcaacgagaaaacacacgtccaacteagtt
tgcctgtecttcaggttagagacgtgctagtgegtggctteggggactetgtggaagagg
ccctatcggaggeacgtgaacacctcaaaaatggeacttgtggtctagtagagctggaaa
aaggcgtactgecccagettgaacageectatgtgttcattaaacgttctgatgecttaa
geaccaatcacggccacaaggtcgttgagetggttgeagaaatggacggeattcagtacg
gtegtageggtataacactgggagtactegtgecacatgtgggegaaaccecaattgeat
accgcaatgttcttcttcgtaagaacggtaataagggagecggtggteatagetatggea
tcgatctaaagtcttatgacttaggtgacgagettggeactgateccattgaagattatg
aacaaaactggaacactaagcatggcagtggtgcactccgtgaactcactegtgagetea
atggaggtgcagtcactcgetatgtcgacaacaatttctgtggeccagatgggtacccte
ttgattgcatcaaagattttctegeacgegegggcaagtcaatgtgeactctttecgaac
aacttgattacatcgagtcgaagagaggtgtctactgctgecgtgaccatgageatgaaa
ttgectggttcactgagegctctgataagagctacgageaccagacacccttegaaatta
agagtgccaagaaatttgacactttcaaaggggaatgcccaaagtttgtgtttectctta
actcaaaagtcaaagtcattcaaccacgtgttgaaaagaaaaagactgagggtttcatgg
ggcgtatacgctetgtgtaccctgttgeatctecacaggagtgtaacaatatgeacttgt
ctaccttgatgaaatgtaatcattgcgatgaagtttcatggcagacgtgegactttctga
aagccacttgtgaacattgtggeactgaaaatttagttattgaaggacctactacatgty
ggtacctacctactaatgctgtagtgaaaatgecatgtectgectgtcaagacccagaga
ttggacctgagcatagtgttgeagattatcacaaccactcaaacattgaaactcgactce
geaagggaggtaggactagatgttttggaggctgtgtatttgectatgtggetgctata
ataagcgtgcctactgggttcctegtgetagtgctgatattggetcaggecatactggea
ttactggtgacaatgtggagaccttgaatgaggatctecttgagatactgagtegtgaac
gtgttaacattaacattgttggegattttcatttgaatgaagaggttgecateatttgg
catctttctctgettctacaagtgectttattgacactataaagagtcttgattacaagt
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aaccttaacttgcctggttgtgatggtggcagtttgtatgtaaataaacatgcattccac
acaccagcttttgataaaagtgcttttgttaatttaaaacaattaccatttttctattac
tctgacagtccatgtgagtctcatggaaaacaagtagtgtcagatatagattatgtacca
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaacattgct
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
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aaccttaacttgcctggttgtgatggtggcagtttgtatgtaaataaacatgcattccac
acaccagcttttgataaaagtgcttttgttaatttaaaacaattaccatttttctattac
tctgacagtccatgtgagtctcatggaaaacaagtagtgtcagatatagattatgtacca
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttcttgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
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aaccttaacttgcctggttgtgatggtggcagtttgtatgtaaataaacatgcattccac
‘acaccagcttttgataaaagtgcttttgttaatttaaaacaattaccatttttctattac
tctgacagtccatgtgagtctcatggaaaacaagtagtgtcagatatagattatgtacca
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
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aaccttaacttgcctggttgtgatggtggcagtttgtatgtaaataaacatgcattccac
acaccagcttttgataaaagtgcttttgttaatttaaaacaattaccatttttctattac
tctgacagtccatgtgagtctcatggaaaacaagtagtgtcagatatagattatgtacca
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaacattgct
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
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aaccttaacttgcctggttgtgatggtggcagtttgtatgtaaataaacatgcattccac
acaccagcttttgataaaagtgcttttgttaatttaaaacaattaccatttttctattac
tctgacagtccatgtgagtctcatggaaaacaagtagtgtcagatatagattatgtacca
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttcttgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
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aaccttaacttgcctggttgtgatggtggcagtttgtatgtaaataaacatgcattccac
‘acaccagcttttgataaaagtgcttttgttaatttaaaacaattaccatttttctattac
tctgacagtccatgtgagtctcatggaaaacaagtagtgtcagatatagattatgtacca
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
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>EMBOSS_001
attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaaactgcatgcttagtgcact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgettacggtttegteccgtgttgecagecgatcatcagecacatctaggttt
cgtccgggtgtgaccgaaaggtaagatggagagecttgtccctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtgetcgcactattegccttteggagectegtegtettcte
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>EMBOSS_001
attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaaaatctgtgtggetgtcactcggetgeatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgcagccgatcatcagcacatctaggttt
cgtccgggtgtgaccgaaaggtaagatggagagecttgtccctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
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attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaaactgcatgcttagtgcact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgettacggtttegteccgtgttgecagecgatcatcagecacatctaggttt
cgtccgggtgtgaccgaaaggtaagatggagagecttgtccctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtgetcgcactattegccttteggagectegtegtettcte
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attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaaaatctgtgtggetgtcactcggetgeatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgcagccgatcatcagcacatctaggttt
cgtccgggtgtgaccgaaaggtaagatggagagecttgtccctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
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agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
aacacattaacattagctgtaccctataatatgagagttatacattttggtgetggttcet
gataaaggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetg
cttgtcgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgat
tgtgcaactgtacatacagctaataaatgggatctcattattagtgatatgtacgaccct
aagactaaaaatgttacaaaagaaaatgactctaaagagggttttttcacttacatttgt
gggtttatacaacaaaagctagctcttggaggttccgtggetataaagataacagaacat
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agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
aacacattaacattagctgtaccctataatatgagagttatacattttggtgetggttcet
gataaaggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetg
cttgtcgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgat
tgtgcaactgtacatacagctaataaatgggatctcattattagtgatatgtacgaccct
aagactaaaaatgttacaaaagaaaatgactctaaagagggttttttcacttacatttgt
gggtttatacaacaaaagctagctcttggaggttccgtggetataaagataacagaacat
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attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaaaatctgtgtggetgtcactcggetgeatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgcagccgatcatcagcacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtecctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
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gttctctaaacgaactttaaaatctgtgtggetgtcactcggetgeatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgcagccgatcatcagcacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtecctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
ttatgttggttgccataacaagtgtgectattgggttccacgtgetagegetaacatagg
ttgtaaccatacaggtgttgttggagaaggttccgaaggtcttaatgacaaccttcttga
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gttctctaaacgaactttaa tgcatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgettacggtttegteccgtgttgecagecgatcatcagecacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtecctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
ttatgttggttgccataacaagtgtgectattgggttccacgtgetagegetaacatagg
ttegtaaccatacaggtettettggagaagegttccgaagetcttaatgacaaccttecttega
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gttctctaaacgaactttaaaatctgtgtggetgtcactcggetgeatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgcagccgatcatcagcacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtecctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
ttatgttggttgccataacaagtgtgectattgggttccacgtgetagegetaacatagg
ttgtaaccatacaggtgttgttggagaaggttccgaaggtcttaatgacaaccttcttga
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gttctctaaacgaactttaa tgcatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgettacggtttegteccgtgttgecagecgatcatcagecacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtecctggtttcaacgagaaaac
acacgtccaactcagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
ttatgttggttgccataacaagtgtgectattgggttccacgtgetagegetaacatagg
ttegtaaccatacaggtettettggagaagegttccgaagetcttaatgacaaccttecttega
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cacatgcttttecactgcttcagacacttatgectgttggeateattetattggatttga
ttacgtctataatccgtttatgattgatgttcaacaatggggttttacaggtaacctaca
aagcaaccatgatctgtattgtcaagtccatggtaatgeacatgtagetagttgtgatge
aatcatgactaggtgtctagetgtecacgagtgctttgttaagegtgttgactggactat
tgaatatcctataattggtgatgaactgaagattaatgeggettgtagaaaggttcaaca
catggttgttaaagctgcattattageagacaaattcccagttcttcacgacattggtaa
ccctaaagctattaagtgtgtacctcaagctgatgtagaatggaagttctatgatgeaca
gecttgtagtgacaaagcttataaaatagaagaattattctattcttatgecacacatte
tgacaaattcacagatggtgtatgectattttggaattgcaatgtegatagatatectge
taattccattgtttgtagatttgacactagagtgctatctaaccttaacttgectggtty
tgatggtggcagtttgtatgtaaataaacatgeattecacacaccagettttgataaaag
tgcttttgttaatttaaaacaattaccatttttctattactctgacagtccatgtgagte
tcatggaaaacaagtagtgtcagatatagattatgtaccactaaagtctgctacgtgtat
aacacgttgcaatttaggtggtgctgtctgtagacatcatgctaatgagtacagattgta
tctcgatgettataacatgatgatctcagetggetttagettgtgggtttacaaacaatt
tgatacttataacctctggaacacttttacaagacttcagagtttagaaaatgtggettt
taatgttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctatcat
taataacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaaac
aacattacctgttaatgtagcatttgagctttgggctaagegeaacattaaaccagtace
agaggtgaaaatactcaataatttgggtgtggacattgctgctaatactgtgatctggga
ctacaaaagagatgttccagcacatatatctactattggtgtttgttct
tgaaacgatttgtgcaccactcactgtcttttttgatggtagagt
tgatggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtag
tgttaaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcacatt
aattggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgttgtcca
acaattacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggag
tcaaatggaaattgatttcttagaattagctatggatgaattcattgaacggtataaatt
agaaggctatgccticgaacatategtttatggagattttagtcatagtcagttaggteg
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Crcatactiiceactperiy aatcatgactaggtgtctagetgtecacgagtgctttgttaagegtgttgactggactat
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sectistosntagaagaatiat toccscscr e st any| catggttgttaaagctgeattattageagacaaatteccagttcttceacgacattggtaa
S iy CCCrasagetattaagtytytacctcasgetpatytagaatygaagtictatgatecaca
Coctsampetatisagtotste BCCttgtagtgacaaagcttataaaatagaagaattattctattettatgecacacatte
sttty tgacaaattcacagatggtgtatgectattttggaattgcaatgtegatagatatectye
eotipiiptosiiy taattccattgtttgtagatttgacactagagtgctatctaaccttaacttgectggtty
ot tsetastasnt et toatggtggcagtttgtatgtaaataaacatgcattccacacaccagettttgataaaag
i e teatgpaaancasgiagtatcsl tECEELLGTLaatttaaaacasttaccatttttctattactctgacagtccatgtgagte
s LA R RO geoceitacantt it et teatggaaaacaagtagtgtcagatatagattatgtaccactaaagtctgetacgtgtat
R e S Lpatacttatoacetctgaoad AaCaCgttgcaatttaggtagtactgtetgtagacatcatgetaatgagtacagattgta
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e CrachgattEaactonc oascELr et oggsoteacet Higacttogions sacattacctgttastgtogeal tgatacttataacctctggaacacttttacaagacttcagagtttagaaaatgtggettt
agaggtgassatactcataat
— s L taatettgtasatasgggacact ttgatggacaacagggtpasgtaccagtictatcat
=5 L TR gossc taataacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaaac
: e : ; (Bt sacattacctgttaatgtageatttgagetttggctaagegeaacattaaaccagtace
e T attppsctinc TATIRacattgctgctaatactgteatctggga
jattacctimctiactt! ctacaaaagagatgttccagcacatatatctactattggtgtttgttctatgactgacat
agaagactateccticpaacat| agCCaagaaaccaactgaaacgatttgtgeaccacteactgtcttttttgatggtagagt
tgatggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtag
tgttaaaggtttacaaccatctgtaggtcccaaacaagetagtcttaatggagtcacatt
[o} aattggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgtgteca
Set1F- TACTCAATAATTTGGGTGTGG acaattacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggag
. ; tcaaatggaaattgatttcttagaattagctatggatgaattcattgaacggtataaatt
internal primer- ATGACTGACATAGCCAAGAAACCAA 8 & & geratggate: 8
[} P! agaaggctatgccttegaacatatcgtttatggagattttagteatagtcagttaggteg
Set1R-GTCACATTAATTGGAGAAGC tttacatctactgattggactagctaaacgttttaaggaatcaccttttgaattagaaga
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>EMBOSS_001 ~
ataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatctgttctctaaac
gaactttaa T eauaee [Piectgcatgettagtgcactcacgeagtata
attaataactaattactgtcgttgacaggacacgagtaactcgtetatettctgeagget
gettacggtttegteegtgttgeageegateatcageacatctaggttttgtecgggtgt
gaccgaaaggtaagatggagagcct tgtecctggtttcaacgagaaaacacacgtccaac
tcagtttgectgttttacaggttcgegacgtgetegtacgtggetttggagactecgteg
aggaggtcttatcagaggcacgtcaacatcttaaagatggeacttgtggettagtagaag
ttgaaaaaggcgttttgectcaacttgaacagecctatgtgttcatcaaacgttcggaty
24— ctcgaactgcacctcatggtcatgttatggttgagctggtagcagaactcgaaggeatte
= = agtacggtcgtagtagtgagacacttggtgtectigtcccteatgtgggegaaataccag
tggcttaccgcaaggttettcttegtaagaacggtaataaaggagetagtggecatagtt
acggcgecgatctaaagteatttgacttaggegacgagettggeactgatecttatgaag
attttcaagaaaactggaacactaaacatagcagtggtgttaccegtgaactcatgegty
agcttaacggaggggcatacactegetatgtegataacaacttctgtggecctgatggct
%5 — accctcttgagtgcattaaagaccttctageacgtgetggtaaagetteatgeactttgt
= ctgaacaactggactttattgacactaagaggggtatatactgctgecgtgaacatgage
. atgaaattgcttggtacacggaacgttctgaaaagagctatgaattgcagacacctitty
aaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaattttgtattte
ccttaaattccataatcaagactattcaaccaagggt tgaaaagaaaaagettgatgget
ttatgggtagaattcgatctgtctatecagttgegteaccaaatgaatgeaaccaaatgt
P — gecttteaactcteatgaagtgtgateattgtggtgaaacttcatggeagacgggegatt
— UK ttgttaaagecacttgegaatttigtggeactgagaatttgactaaagaaggtgccacta
E cttgtggttacttaccccaaaatgetgttgttaaaatttattgtecageatgteacaatt
F11- AATCTGTGTGGCTGTCACTCG cagaagtaggacctgagcatagtcttgecgaataccataatgaatctggettgaaaacca
tttttcgtaagggtggtegeactattgectttggaggetgtgtgttctettatgtiggtt

R11-TGCTTACGGTTTCGTCCGTG gecataacaagtgtgectattgggttccacgtgctagegctaacataggttgtaaccata
caggtgtigttggagaaggticcgaaggtcttaatgacaacctecttgasatactccasa
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ctasacgaactttaalTIES [TTectecatecttagtgcactcacee
sgtataattaataactaattactgtcgtigacaggacacgagtaactegtctatctectg
caggctgcttacagtttcgtecgtgttgcagecgatcateageacatetaggtttegtee
gegtateaccgasaggtasgatygagagcctigtectggtitcaacgagasaacacacg
tecaactcagtitgectgttttacaggticgegacgtectegtacgtggctttegagact
cegtggaggagetcttatcagaggcacgtcaacatettasagategcactttegcttag
tagasgttgaaasagECRtittgectcaacttgaacagccetatptgticatcasacgtt
cggatgetcgaactgeaccteatggteatgttatggttgagctggtogeagaactgasg
geattcagtacgstegtagtagtaagacacttggtatecttgtccteatstggacgasa
taccagtggetiaccgcaaggticticttcgtaagaacggtastassgeagctegterce
stagttacggcgccgatctassgtcattigacttaggCgacgagettgECactgatectt
atgasgattttcasgasaactggaacactasacatagcagtogtattaccegtgaactca
tgegtgagcttaacggaggggcatacactcgetatgtegataacaactictgtegeecty
atggctaccctcttgagtecattasagaccictagcacgtectegtasagcticateca

actattcaaccaagegtt
atgectttatgggtagaattcgatctgtetatecagttgegtcaccaas:
saatgtgcctticaactcteatgasgtgtgatcattgtggteanacteeatggcagaces
gegattttgttasagecacttgegasttttgtageactgagaattigactasagasgety
ceactacttgtggttacttaccccasaatgctgttgttasastttattgtccagcatgte
acasttcagaagtaggacctgageatagtcttgccgastaccataatgaatetggettga
saaccattcttcgtaaggEtegtegcactattgcctttggaggctattattetcttaty
ttgettgccatascaagtgtecctattEEttccacgtgctagcgctaacataggttgts
accatacaggtettettggageageticcgaaggtettantgacascctictigaatac

MOROCCO
F11-AATCTGTGTGGCTGTCACTCG

R11- TGCTTACGGTTTCGTCCGTG

n
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3 orecco MTS13758- o

>En8055,_001
aggtttataccttcccaggt
ctasacgaactttaaaatet,
agtataattaataactaatt
cagge

gagtgtgace
tecaacteags
ceptagaggapgtcteat
tagaagttgaasaggegtt
cggatgetegaactacacct
geattcagtacggtcptagt

atagttacggegecsa
jgattttcasgaaac

tgegtgagettaacegagg
atggctaccctcttgagtgc
ctttgtecgaacaactggac
atgagcatgaastgetggs
Cttttgasattasat tggea
tatttcccttanattecata
atggetttatgggtagaatt
aaatgtgectttcaactcte
gegattttgttaaagecact
cactacttgtggttactta

acCatacontattetisn

7] UK MWg02487 - Notepad

File Edit Format View Help

>EMBOSS_001
ataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatctgttctctaaac
gaactttaaaatctgtgtggetgtcacteggetgeatgettagtgeactcacgeagtata
attaataactaattactgtcgttgacaggacacgagtaactcgtctatcttetgeaggefl
ATt tgcagccgatcat cageacat ctaggt tttgtecgggtgt
gaccgaaaggtaagatggagagccttgtecctggtttcaacgagaaaacacacgtccaac
tcagtttgectgttttacaggttcgegacgtgetegtacgtggetttggagactecgteg
aggaggtcttatcagaggeacgtcaacatcttaaagatggeacttgtggcttagtagaag
ttgaaaaaggcgttttgecteaacttgaacagecctatgtgttcatcaaacgtteggatg

u ctcgaactgeacctcatggtcatgttatggttgagetggtagcagaactcgaaggeattc

agtacggtcgtagtggtgagacacttggtgtecttgtceccteatgtgggegaaataccag
tggcttaccgeaaggttcttcttcgtaagaacggtaataaaggagetggtggecatagtt
acggegeegatctaaagtcatttgacttaggegacgagettggeactgatecttatgaag
attttcaagaaaactggaacactaaacatagcagtggtgttaccegtgaactcatgegty
agcttaacggaggggeatacactegctatgtegataacaacttetgtggecctgatgget
accctcttgagtgcattaaagaccttctageacgtgetggtaaagcttcatgeactttgt
ctgaacaactggactttattgacactaagaggggtgtatactgetgccgtgaacatgage
atgaaattgcttggtacacggaacgttctgaaaagagctatgaattgeagacacctttty
aaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaattttgtatttc
ccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaagcttgatgget
ttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatgeaaccaaatgt
gectttcaactcteatgaagtgtgatcattgtggtgaaacttcatggagacgggegatt
ttgttaaagccacttgegaattttgtggeactgagaatttgactaaagaaggtgccacta
cttgtggttacttaccccaaaatgetgttgttaaaatttattgtccageatgtcacaatt
cagaagtaggacctgagcatagtcttgecgaataccataatgaatctggettgaaaacca
tttttcgtaagggtggtegeactattgectttggaggetgtgtgttctettatgttggtt
gecataacaagtgtgectattgggttccacgtgctagegctaacataggttgtaaccata
caggtgtigttggagaaggticcgaaggtcttaatgacaacctecttgasatactccasa

100%  Windows (CRLF)

UTF-8
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File Edit Format View Help
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
aacacattaacattagctgtaccctataatatgagagttatacattttggtgetggttcet
gataaaggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetg
cttgtcgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgat
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File Edit Format View Help
ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattget
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttcttgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
aacacattaacattagctgtaccctataatatgagagttatacattttggtgetggttcet
gataaaggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetg
cttgtcgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgat
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File Edit Format View Help

ctaaagtctgctacgtgtataacacgttgecaatttaggtggtgectgtctgtagacatcat
gctaatgagtacagattgtatctcgatgcttataacatgatgatctcagetggetttage
ttgtgggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcag
agtttagaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggt
gaagtaccagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgta
gaattgtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggectaag
cgcaacattaaaccagtaccagaggtgaaaacattgct
gctaatactgtgatctgggactacaaaagagatgctccagcacatatatctactattggt
gtttgttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcact
gtcttttttgatggtagagttgatggtcaagtagacttatttagaaatgeccgtaatggt
gttcttattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaaget
agtcttaatggagtcacattaattggagaagccgtaaaaacacagttcaattattataag
aaagttgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaattta
caagaatttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaa
ttcattgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagatttt
agtcatagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaa
tcaccttttgaattagaagattttattcctatggacagtacagttaaaaactatttcata
acagatgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgat
gattttgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtg
actattgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaaca
ttttacccaaaattacaatctagtcaagcgtggcaaccgggtgttgetatgectaatett
tacaaaatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgea
acattacctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatattta
aacacattaacattagctgtaccctataatatgagagttatacattttggtgetggttcet
gataaaggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetg
cttgtcgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgat
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>EMBOSS_001
attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaaaatctgtgtggetgtcactcggetgeatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgcagccgatcatcagcacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtccctggtttcaacgagaaaac
acacgtccaacttagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
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File Edit Format View Help

>EMBOSS_001
attaaaggtttataccttcccaggtaacaaaccaaccaactttcgatctcttgtagatct
gttctctaaacgaactttaa tgcatgettagtgeact
cacgcagtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatce
ttctgcaggctgettacggtttegteccgtgttgecagecgatcatcagecacatctaggttt
tgtccgggtgtgaccgaaaggtaagatggagagecttgtecctggtttcaacgagaaaac
acacgtccaacttagtttgectgttttacaggttcgegacgtgetcgtacgtggetttgg
agactccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggecacttgtgg
cttagtagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaa
acgttcggatgctcgaactgecacctcatggtcatgttatggttgagetggtageagaact
cgaaggcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtggg
cgaaataccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetgg
tggccatagttacggegecgatctaaagtcatttgacttaggegacgagettggeactga
tccttatgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtga
actcatgcgtgagcttaacggaggggcatacactcgectatgtcgataacaacttetgtgg
ccctgatggectaccctecttgagtgcattaaagaccttctagecacgtgetggtaaagettce
atgcactttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecg
tgaacatgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgea
gacaccttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaa
ttttgtatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaa
gcttgatggetttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatg
caaccaaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggea
gacgggcgattttgttaaagccacttgegaattttgtggcactgagaatttgactaaaga
aggtgccactacttgtggttacttaccccaaaatgetgttgttaaaatttattgtccage
atgtcacaattcagaagtaggacctgagcatagtcttgeccgaataccataatgaatctgg
cttgaaaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttcte
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File Edit Format View Help

ttacctgttaatgtagcatttgagctttgggctaagecgcaacattaaaccagtaccagag
gtgaaaacattgctgctaatactgtgatctgggactac
aaaagagatgctccagcacatatatctactattggtgtttgttctatgactgacatagec
aagaaaccaactgaaacgatttgtgcaccactcactgtcttttttgatggtagagttgat
ggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtagtgtt
aaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcacattaatt
ggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgttgtccaacaa
ttacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggagtcaa
atggaaattgatttcttagaattagctatggatgaattcattgaacggtataaattagaa
ggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggtggttta
catctactgattggactagctaaacgttttaaggaatcaccttttgaattagaagatttt
attcctatggacagtacagttaaaaactatttcataacagatgcgcaaacaggttcatct
aagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataataaaatcc
caagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaaatttca
tttatgctttggtgtaaagatggccatgtagaaacattttacccaaaattacaatctagt
caagcgtggcaaccgggtgttgctatgectaatctttacaaaatgcaaagaatgetatta
gaaaagtgtgaccttcaaaattatggtgatagtgcaacattacctaaaggcataatgatg
aatgtcgcaaaatatactcaactgtgtcaatatttaaacacattaacattagctgtaccce
tataatatgagagttatacattttggtgctggttctgataaaggagttgcaccaggtaca
gctgttttaagacagtggttgectacgggtacgetgettgtcgattcagatcttaatgac
tttgtctctgatgecagattcaactttgattggtgattgtgcaactgtacatacagetaat
aaatgggatctcattattagtgatatgtacgaccctaagactaaaaatgttacaaaagaa
aatgactctaaagagggttttttcacttacatttgtgggtttatacaacaaaagctaget
cttggaggttccgtggctataaagataacagaacattcttggaatgetgatctttataag
ctcatgggacacttcgecatggtggacagectttgttactaatgtgaatgegtcatcatet
gaagcatttttaattggatgtaattatcttggcaaaccacgcgaacaaatagatggttat




image49.png
3

File Edit Format View Help
cgttgcaatttaggtggtgectgtctgtagacatcatgctaatgagtacagattgtatcte
gatgcttataacatgatgatctcagectggetttagettgtgggtttacaaacaatttgat
acttataacctctggaacacttttacaagacttcagagtttagaaaatgtggcttttaat
gttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctatcattaat
aacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaaacaaca
ttacctgttaatgtagcatttgagctttgggctaagecgcaacattaaaccagtaccagag
gtgaaaatactcaataatttgggtgtggacattgctgctaatactgtgatctgggactac
aaaagagatgctccagcacatatatctactattggtgtttgttct
tgaaacgatttgtgcaccactcactgtcttttttgatggtagagttgat
ggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtagtgtt
aaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcacattaatt
ggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgttgtccaacaa
ttacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggagtcaa
atggaaattgatttcttagaattagctatggatgaattcattgaacggtataaattagaa
ggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggtggttta
catctactgattggactagctaaacgttttaaggaatcaccttttgaattagaagatttt
attcctatggacagtacagttaaaaactatttcataacagatgcgcaaacaggttcatct
aagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataataaaatcc
caagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaaatttca
tttatgctttggtgtaaagatggccatgtagaaacattttacccaaaattacaatctagt
caagcgtggcaaccgggtgttgctatgectaatctttacaaaatgcaaagaatgetatta
gaaaagtgtgaccttcaaaattatggtgatagtgcaacattacctaaaggcataatgatg
aatgtcgcaaaatatactcaactgtgtcaatatttaaacacattaacattagctgtaccce
tataatatgagagttatacattttggtgctggttctgataaaggagttgcaccaggtaca
gctgttttaagacagtggttgectacgggtacgetgettgtcgattcagatcttaatgac
tttgtctctgatgecagattcaactttgattggtgattgtgcaactgtacatacagetaat
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File Edit Format View Help

cgttgcaatttaggtggtgectgtctgtagacatcatgctaatgagtacagattgtatcte
gatgcttataacatgatgatctcagectggetttagettgtgggtttacaaacaatttgat
acttataacctctggaacacttttacaagacttcagagtttagaaaatgtggcttttaat
gttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctatcattaat
aacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaaacaaca
ttacctgttaatgtagcatttgagctttgggctaagecgcaacattaaaccagtaccagag
gtgaaaatactcaataatttgggtgtggacattgctgctaatactgtgatctgggactac
aaaagagatgctccagcacatatatctactattggtgtttgttctatgactgacatagec
aagaaaccaactgaaacgatttgtgcaccactcactgtcttttttgatggtagagttgat
ggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtagtgtt
aaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatgga
gtaaaaacacagttcaattattataagaaagttgatggtgttgtccaacaa
ttacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggagtcaa
atggaaattgatttcttagaattagctatggatgaattcattgaacggtataaattagaa
ggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggtggttta
catctactgattggactagctaaacgttttaaggaatcaccttttgaattagaagatttt
attcctatggacagtacagttaaaaactatttcataacagatgcgcaaacaggttcatct
aagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataataaaatcc
caagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaaatttca
tttatgctttggtgtaaagatggccatgtagaaacattttacccaaaattacaatctagt
caagcgtggcaaccgggtgttgctatgectaatctttacaaaatgcaaagaatgetatta
gaaaagtgtgaccttcaaaattatggtgatagtgcaacattacctaaaggcataatgatg
aatgtcgcaaaatatactcaactgtgtcaatatttaaacacattaacattagctgtaccce
tataatatgagagttatacattttggtgctggttctgataaaggagttgcaccaggtaca
gctgttttaagacagtggttgectacgggtacgetgettgtcgattcagatcttaatgac
tttgtctctgatgecagattcaactttgattggtgattgtgcaactgtacatacagetaat
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ttacctgttaatgtagcatttgagctttgggctaagecgcaacattaaaccagtaccagag
gtgaaaacattgctgctaatactgtgatctgggactac
aaaagagatgctccagcacatatatctactattggtgtttgttctatgactgacatagec
aagaaaccaactgaaacgatttgtgcaccactcactgtcttttttgatggtagagttgat
ggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtagtgtt
aaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcacattaatt
ggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgttgtccaacaa
ttacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggagtcaa
atggaaattgatttcttagaattagctatggatgaattcattgaacggtataaattagaa
ggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggtggttta
catctactgattggactagctaaacgttttaaggaatcaccttttgaattagaagatttt
attcctatggacagtacagttaaaaactatttcataacagatgcgcaaacaggttcatct
aagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataataaaatcc
caagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaaatttca
tttatgctttggtgtaaagatggccatgtagaaacattttacccaaaattacaatctagt
caagcgtggcaaccgggtgttgctatgectaatctttacaaaatgcaaagaatgetatta
gaaaagtgtgaccttcaaaattatggtgatagtgcaacattacctaaaggcataatgatg
aatgtcgcaaaatatactcaactgtgtcaatatttaaacacattaacattagctgtaccce
tataatatgagagttatacattttggtgctggttctgataaaggagttgcaccaggtaca
gctgttttaagacagtggttgectacgggtacgetgettgtcgattcagatcttaatgac
tttgtctctgatgecagattcaactttgattggtgattgtgcaactgtacatacagetaat
aaatgggatctcattattagtgatatgtacgaccctaagactaaaaatgttacaaaagaa
aatgactctaaagagggttttttcacttacatttgtgggtttatacaacaaaagctaget
cttggaggttccgtggctataaagataacagaacattcttggaatgetgatctttataag
ctcatgggacacttcgecatggtggacagectttgttactaatgtgaatgegtcatcatet
gaagcatttttaattggatgtaattatcttggcaaaccacgcgaacaaatagatggttat
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File Edit Format View Help
cgttgcaatttaggtggtgectgtctgtagacatcatgctaatgagtacagattgtatcte
gatgcttataacatgatgatctcagectggetttagettgtgggtttacaaacaatttgat
acttataacctctggaacacttttacaagacttcagagtttagaaaatgtggcttttaat
gttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctatcattaat
aacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaaacaaca
ttacctgttaatgtagcatttgagctttgggctaagecgcaacattaaaccagtaccagag
gtgaaaatactcaataatttgggtgtggacattgctgctaatactgtgatctgggactac
aaaagagatgctccagcacatatatctactattggtgtttgttct
tgaaacgatttgtgcaccactcactgtcttttttgatggtagagttgat
ggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtagtgtt
aaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcacattaatt
ggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgttgtccaacaa
ttacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggagtcaa
atggaaattgatttcttagaattagctatggatgaattcattgaacggtataaattagaa
ggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggtggttta
catctactgattggactagctaaacgttttaaggaatcaccttttgaattagaagatttt
attcctatggacagtacagttaaaaactatttcataacagatgcgcaaacaggttcatct
aagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataataaaatcc
caagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaaatttca
tttatgctttggtgtaaagatggccatgtagaaacattttacccaaaattacaatctagt
caagcgtggcaaccgggtgttgctatgectaatctttacaaaatgcaaagaatgetatta
gaaaagtgtgaccttcaaaattatggtgatagtgcaacattacctaaaggcataatgatg
aatgtcgcaaaatatactcaactgtgtcaatatttaaacacattaacattagctgtaccce
tataatatgagagttatacattttggtgctggttctgataaaggagttgcaccaggtaca
gctgttttaagacagtggttgectacgggtacgetgettgtcgattcagatcttaatgac
tttgtctctgatgecagattcaactttgattggtgattgtgcaactgtacatacagetaat
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cgttgcaatttaggtggtgectgtctgtagacatcatgctaatgagtacagattgtatcte
gatgcttataacatgatgatctcagectggetttagettgtgggtttacaaacaatttgat
acttataacctctggaacacttttacaagacttcagagtttagaaaatgtggcttttaat
gttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctatcattaat
aacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaaacaaca
ttacctgttaatgtagcatttgagctttgggctaagecgcaacattaaaccagtaccagag
gtgaaaatactcaataatttgggtgtggacattgctgctaatactgtgatctgggactac
aaaagagatgctccagcacatatatctactattggtgtttgttctatgactgacatagec
aagaaaccaactgaaacgatttgtgcaccactcactgtcttttttgatggtagagttgat
ggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggtagtgtt
aaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatgga
gtaaaaacacagttcaattattataagaaagttgatggtgttgtccaacaa
ttacctgaaacttactttactcagagtagaaatttacaagaatttaaacccaggagtcaa
atggaaattgatttcttagaattagctatggatgaattcattgaacggtataaattagaa
ggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggtggttta
catctactgattggactagctaaacgttttaaggaatcaccttttgaattagaagatttt
attcctatggacagtacagttaaaaactatttcataacagatgcgcaaacaggttcatct
aagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataataaaatcc
caagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaaatttca
tttatgctttggtgtaaagatggccatgtagaaacattttacccaaaattacaatctagt
caagcgtggcaaccgggtgttgctatgectaatctttacaaaatgcaaagaatgetatta
gaaaagtgtgaccttcaaaattatggtgatagtgcaacattacctaaaggcataatgatg
aatgtcgcaaaatatactcaactgtgtcaatatttaaacacattaacattagctgtaccce
tataatatgagagttatacattttggtgctggttctgataaaggagttgcaccaggtaca
gctgttttaagacagtggttgectacgggtacgetgettgtcgattcagatcttaatgac
tttgtctctgatgecagattcaactttgattggtgattgtgcaactgtacatacagetaat
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File Edit Format View Help

>EMBOSS_001
taacaaaccaaccaactttcgatctcttgtagatctgttctctaaacgaactttaa
ctgcatgcttagtgcactcacgcagtataattaataactaat
tactgtcgttgacaggacacgagtaactcgtctatcttctgecaggetgettacggtttceg
tccgtgttgecagecgatcatcagecacatctaggttttgtccgggtgtgaccgaaaggtaa
gatggagagccttgtccctggtttcaacgagaaaacacacgtccaactcagtttgectgt
tttacaggttcgcgacgtgetcgtacgtggetttggagactccgtggaggaggtcttate
agaggcacgtcaacatcttaaagatggcacttgtggcttagtagaagttgaaaaaggegt
tttgcctcaacttgaacageccctatgtgttcatcaaacgttcggatgetcgaactgeace
tcatggtcatgttatggttgagctggtagcagaactcgaaggecattcagtacggtcegtag
tggtgagacacttggtgtccttgteccctcatgtgggecgaaataccagtggettaccgeaa
ggttcttcttcgtaagaacggtaataaaggagetggtggccatagttacggegecgatet
aaagtcatttgacttaggcgacgagcttggcactgatccttatgaagattttcaagaaaa
ctggaacactaaacatagcagtggtgttacccgtgaactcatgegtgagettaacggagg
ggcatacactcgctatgtcgataacaacttctgtggecctgatggetaccctettgagtg
cattaaagaccttctagcacgtgctggtaaagcttcatgcactttgtccgaacaactgga
ctttattgacactaagaggggtgtatactgctgecgtgaacatgagcatgaaattgettg
gtacacggaacgttctgaaaagagctatgaattgcagacaccttttgaaattaaattgge
aaagaaatttgacaccttcaatggggaatgtccaaattttgtatttcccttaaattccat
aatcaagactattcaaccaagggttgaaaagaaaaagcttgatggctttatgggtagaat
tcgatctgtctatccagttgegtcaccaaatgaatgcaaccaaatgtgectttcaactet
catgaagtgtgatcattgtggtgaaacttcatggcagacgggegattttgttaaagecac
ttgcgaattttgtggcactgagaatttgactaaagaaggtgecactacttgtggttactt
accccaaaatgctgttgttaaaatttattgtccagcatgtcacaattcagaagtaggacc
tgagcatagtcttgccgaataccataatgaatctggcttgaaaaccattcttcgtaaggg
tggtcgecactattgectttggaggetgtgtgttctettatgttggttgecataacaagtyg
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>EMBOSS_001
taacaaaccaaccaactttcgatctcttgtagatctgttctctaaacgaactttaaaatc
tgtgtggctgtcactcggetgeatgettagtgecactcacgecagtataattaataactaat
tactgtcgttgacaggacacgagtaactcgtctatcttctgcaggc
tgcagccgatcatcagcacatctaggttttgtccgggtgtgaccgaaaggtaa
gatggagagccttgtccctggtttcaacgagaaaacacacgtccaactcagtttgectgt
tttacaggttcgcgacgtgetcgtacgtggetttggagactccgtggaggaggtcttate
‘agaggcacgtcaacatcttaaagatggcacttgtggcttagtagaagttgaaaaaggegt
tttgcctcaacttgaacageccctatgtgttcatcaaacgttcggatgetcgaactgeace
catggtcatgttatggttgagctggtagcagaactcgaaggcattcagtacggtcgtag
gegtgagacacttggtgtccttgtecctcatgtgggecgaaataccagtggettaccgeaa
gttcttcttcgtaagaacggtaataaaggagetggtggecatagttacggegecgatet
aagtcatttgacttaggcgacgagcttggecactgatccttatgaagattttcaagaaaa
tggaacactaaacatagcagtggtgttacccgtgaactcatgegtgagecttaacggagg
gcatacactcgctatgtcgataacaacttctgtggccctgatggetaccctettgagtyg
attaaagaccttctagcacgtgctggtaaagecttcatgecactttgtccgaacaactgga
ctttattgacactaagaggggtgtatactgctgccgtgaacatgagcatgaaattgettg
gtacacggaacgttctgaaaagagctatgaattgcagacaccttttgaaattaaattggc
aaagaaatttgacaccttcaatggggaatgtccaaattttgtatttcccttaaattccat
aatcaagactattcaaccaagggttgaaaagaaaaagcttgatggctttatgggtagaat
tcgatctgtctatccagttgegtcaccaaatgaatgcaaccaaatgtgectttcaactet
Zcatgaagtgtgatcattgtggtgaaacttcatggcagacgggcgattttgttaaagccac
ttgcgaattttgtggcactgagaatttgactaaagaaggtgecactacttgtggttactt
accccaaaatgctgttgttaaaatttattgtccagcatgtcacaattcagaagtaggacc
tgagcatagtcttgccgaataccataatgaatctggcttgaaaaccattcttcgtaaggg
tggtcgecactattgectttggaggetgtgtgttctettatgttggttgecataacaagtyg
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>EMBOSS_001
taacaaaccaaccaactttcgatctcttgtagatctgttctctaaacgaactttaa
ctgcatgcttagtgcactcacgcagtataattaataactaat
tactgtcgttgacaggacacgagtaactcgtctatcttctgecaggetgettacggtttceg
tccgtgttgecagecgatcatcagecacatctaggttttgtccgggtgtgaccgaaaggtaa
gatggagagccttgtccctggtttcaacgagaaaacacacgtccaactcagtttgectgt
tttacaggttcgcgacgtgetcgtacgtggetttggagactccgtggaggaggtcttate
agaggcacgtcaacatcttaaagatggcacttgtggcttagtagaagttgaaaaaggegt
tttgcctcaacttgaacageccctatgtgttcatcaaacgttcggatgetcgaactgeace
tcatggtcatgttatggttgagctggtagcagaactcgaaggecattcagtacggtcegtag
tggtgagacacttggtgtccttgteccctcatgtgggecgaaataccagtggettaccgeaa
ggttcttcttcgtaagaacggtaataaaggagetggtggccatagttacggegecgatet
aaagtcatttgacttaggcgacgagcttggcactgatccttatgaagattttcaagaaaa
ctggaacactaaacatagcagtggtgttacccgtgaactcatgegtgagettaacggagg
ggcatacactcgctatgtcgataacaacttctgtggecctgatggetaccctettgagtg
cattaaagaccttctagcacgtgctggtaaagcttcatgcactttgtccgaacaactgga
ctttattgacactaagaggggtgtatactgctgecgtgaacatgagcatgaaattgettg
gtacacggaacgttctgaaaagagctatgaattgcagacaccttttgaaattaaattgge
aaagaaatttgacaccttcaatggggaatgtccaaattttgtatttcccttaaattccat
aatcaagactattcaaccaagggttgaaaagaaaaagcttgatggctttatgggtagaat
tcgatctgtctatccagttgegtcaccaaatgaatgcaaccaaatgtgectttcaactet
catgaagtgtgatcattgtggtgaaacttcatggcagacgggegattttgttaaagecac
ttgcgaattttgtggcactgagaatttgactaaagaaggtgecactacttgtggttactt
accccaaaatgctgttgttaaaatttattgtccagcatgtcacaattcagaagtaggacc
tgagcatagtcttgccgaataccataatgaatctggcttgaaaaccattcttcgtaaggg
tggtcgecactattgectttggaggetgtgtgttctettatgttggttgecataacaagtyg
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>EMBOSS_001
taacaaaccaaccaactttcgatctcttgtagatctgttctctaaacgaactttaaaatc
tgtgtggctgtcactcggetgeatgettagtgecactcacgecagtataattaataactaat
tactgtcgttgacaggacacgagtaactcgtctatcttctgcaggc
tgcagccgatcatcagcacatctaggttttgtccgggtgtgaccgaaaggtaa
gatggagagccttgtccctggtttcaacgagaaaacacacgtccaactcagtttgectgt
tttacaggttcgcgacgtgetcgtacgtggetttggagactccgtggaggaggtcttate
‘agaggcacgtcaacatcttaaagatggcacttgtggcttagtagaagttgaaaaaggegt
tttgcctcaacttgaacageccctatgtgttcatcaaacgttcggatgetcgaactgeace
catggtcatgttatggttgagctggtagcagaactcgaaggcattcagtacggtcgtag
gegtgagacacttggtgtccttgtecctcatgtgggecgaaataccagtggettaccgeaa
gttcttcttcgtaagaacggtaataaaggagetggtggecatagttacggegecgatet
aagtcatttgacttaggcgacgagcttggecactgatccttatgaagattttcaagaaaa
tggaacactaaacatagcagtggtgttacccgtgaactcatgegtgagecttaacggagg
gcatacactcgctatgtcgataacaacttctgtggccctgatggetaccctettgagtyg
attaaagaccttctagcacgtgctggtaaagecttcatgecactttgtccgaacaactgga
ctttattgacactaagaggggtgtatactgctgccgtgaacatgagcatgaaattgettg
gtacacggaacgttctgaaaagagctatgaattgcagacaccttttgaaattaaattggc
aaagaaatttgacaccttcaatggggaatgtccaaattttgtatttcccttaaattccat
aatcaagactattcaaccaagggttgaaaagaaaaagcttgatggctttatgggtagaat
tcgatctgtctatccagttgegtcaccaaatgaatgcaaccaaatgtgectttcaactet
Zcatgaagtgtgatcattgtggtgaaacttcatggcagacgggcgattttgttaaagccac
ttgcgaattttgtggcactgagaatttgactaaagaaggtgecactacttgtggttactt
accccaaaatgctgttgttaaaatttattgtccagcatgtcacaattcagaagtaggacc
tgagcatagtcttgccgaataccataatgaatctggcttgaaaaccattcttcgtaaggg
tggtcgecactattgectttggaggetgtgtgttctettatgttggttgecataacaagtyg
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- m— acaaaggacttccttggaatgtagtgegtataaagattgtacaaatgttaagtgacaca
Juss wismo| cttaaaaatctctctgacagagtcgtatttgtcttatgggeacatggetttgagttgaca
fie fn foms | tetatgaagtattttgtgaaaataggacctgagegeacctgttgtctatgtgatagacgt
citassiiad BCCACAtgCttttecactgettcagacacttatgectgttggeatcattctattggattt
26 [————M— aaccctaasgetat gattacgtctataatccgtttatgattgatgttcaacaatggggttttacaggtaaccta

SoEE Saen et caaagcaaccatgatctgtattgtcaagtccatggtaatgeacatgtagetagttgtgat
actasticeatted geaatcatgactaggtgtctagetgtecacgagtactttgttaagegtgttgactggact

ek s attgaatatcctataattggtgatgaactgaagat taatgeggcttgtagaaaggttcaa

tctcaenn cacatggttgttasagetgcattattageagacasattcecagticttcacgacattegt
e ] aaccctaaagctattaagtgtgtacctcaagetgatgtagaatggaagttctatgatgea
titgatacttatad cagccttgtagtgacaaagettataaaatagaagaattattctattcttatgecacacat
S i tetgacaaattcacagatggtgtatgectat tttggaattgcaatgtegatagatatect
acsacattaceted gtaattccattgtttgtagatttgacactagagtgctatctaaccttaacttgectggt

comestennd totgatggtggeagtitptatgtasataaacatgcattccacacaccagettttgataaa

atagecasgasacd AgLECTTTtgttaatttaaaacaattaccatttttctattactctgacagtccatgtgag

sueatestcant tctcatggaaaacaagtagtgteagatatagattatgtaccactaaagtctgctacgtgt

28 tasttggopesg ataacacgttgeaatttaggtggtectgtetgtagacatcatgctaatgagtacagattg
coacaattaceted tatctegatgcttataacatgatgatcteagctggctttagetigtyggtttacaaacaa

ogsageciated tttgatacttataacctctggaacacttttacaagacttcagagtttagaaaatgtggct

sgiitacerctect tttaatgttgtaaataagggacact ttgatggacaacagggtgaagtaccagtttctate

stctasppted attaataacactgtttacacaaaagttgatggtattgatgtagaattgtttgaaaataaa

aaatcccaagatit acaacattacctgttaatgtageatttgagetttgggctaagegeaacattaaaccagta
ccagaggtgaaaatactcaataatttgggtgtpgacattectgctaatactgtgateteg
USA- gactacaaaagagatgctccagcacatatatctactattggtgtttgttctatgactgac
atagccaagaaaccaactgaaacgatttgtgeaccactcactgtcttttttgatggtaga

SetlF Jgttgatggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggt
agtgttaaaggtttacaaccatctgtaggtcccaaacaagetagtcttaatggalaaie

ointernal
SetlR-

== o =& Ln 337, Col 15 100%  Windows (CRLF) UTF-8
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attgaatatcctataattggtgatgaact]
cacatggttgttaaagctgcattattage]
aaccctaasgetattaagtgtgtacctea
cagecttgtagtgacaaagettataaaat]
tctgacaaattcacagatggtgtatgect]
getaattccattgtttgtagatttgacad
tgtgatggtggcagtttgtatgtasataal
agtgcttttgttaatttasaacaattace]
tctcatggaaaacaagtagtgtcagatat]
ataacacgttgcaatttaggtgstectet]
tatctegatgcttataacatgatgatcte]
tttgatacttataacctctggaacacttt]
tttaatgttgtasataagggacactttga
attaataacactgtttacacasaagttga

it S
ceagagstaas- PRTHTORTRT
P e
Fvimven. o P St
Pirton s s
e et caacetettin

e esgtretascscati]
P s
otcaastgpmrtgattecttogaott
b e o
Gottacstctactgatigpactapeind
ot ttrattccrotggac ptacogrtag
featctsopratgtgtaetgtiatted
e et

USA-DIANA

e}
Set1F- TACTCAAT/

7 USA MT246470 - Notepad

File Edit Format View Help

gecacatgettttccactgettcagacacttatgectgttggeatcattctattggattt
gattacgtctataatccgtttatgattgatgttcaacaatggggttttacaggtaaccta
caaagcaaccatgatctgtattgtcaagtccatggtaatgeacatgtagctagttgtgat
geaatcatgactaggtgtctagetgtecacgagtgetttgttaagegtgttgactggact
attgaatatcctataattggtgatgaactgaagattaatgeggettgtagaaaggttcaa
cacatggttgttaaagctgeattattageagacaaattcccagttcttcacgacattggt
aaccctaaagctattaagtgtgtacctcaagetgatgtagaatggaagttctatgatgea
cagccttgtagtgacaaagcttataaaatagaagaattattctattcttatgecacacat
tctgacaaattcacagatggtgtatgectattttggaattgeaatgtcgatagatatect
gctaattccattgtttgtagatttgacactagagtgctatctaaccttaacttgectggt
tgtgatggtggcagtttgtatgtaaataaacatgcattccacacaccagettttgataaa
agtgcttttgttaatttaaaacaattaccatttttctattactctgacagtccatgtgag
tctcatggaaaacaagtagtgtcagatatagattatgtaccactaaagtctgetacgtgt
ataacacgttgeaatttaggtggtgctgtctgtagacatcatgetaatgagtacagatty
tatctcgatgcttataacatgatgatctcagctggetttagettgtgggtttacaaacaa
tttgatacttataacctctggaacacttttacaagacttcagagtttagaaaatgtgget
tttaatgttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctate
attaataacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaa
acaacattacctgttaatgtagcatttgagctttgggctaagegeaacattaaaccagta
ccagaggtgaaaatactcaataatttgggtgtggacattgctgctaatactgtgatcteg
gactacaaaagagatgctccagcacatatatctactattggtgtttgttct!
FETTRETI I, tgaaacgat ttgtgcaccactcactgtcttttttgatggtaga
gttgatggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggt
agtgttaaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcaca
ttaattggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgtigtc
caacaattacctgaaacttactttactcagagtagaaatttacaagaatttaaacccagg
agtcaaatggaaattgatttcttagaattagctatggatgaattcattgaacggtataaa
ttagaaggctatgecticgaacatategtttatggagattttagtcatagtcagttaggt

ointernal primer- ATH Ln 334, Col 17 100%  Windows (CRLF)
Set1R- GTCACATTAATTGGAGAAGC
o o "
¥
otes @@ comments | [B 55 = 1 + s6% [3
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attgaatatcctataattggtgatgaactgaagattaatgeggettgtagaaaggttcaa
cacatggttgttaaagctgeattattageagacaaattcccagttcttcacgacattggt
aaccctaaagctattaagtgtgtacctcaagetgatgtagaatggaagttctatgatgea
cagccttgtagtgacaaagcttataaaatagaagaattattctattcttatgecacacat
tctgacaaattcacagatggtgtatgectattttggaattgeaatgtcgatagatatect
gctaattccattgtttgtagatttgacactagagtgctatctaaccttaacttgectggt
tgtgatggtggcagtttgtatgtaaataaacatgcattccacacaccagettttgataaa
agtgcttttgttaatttaaaacaattaccatttttctattactctgacagtccatgtgag
tctcatggaaaacaagtagtgtcagatatagattatgtaccactaaagtctgetacgtgt
ataacacgttgeaatttaggtggtgctgtctgtagacatcatgetaatgagtacagatty
tatctcgatgcttataacatgatgatctcagctggetttagettgtgggtttacaaacaa
tttgatacttataacctctggaacacttttacaagacttcagagtttagaaaatgtgget
tttaatgttgtaaataagggacactttgatggacaacagggtgaagtaccagtttctate
attaataacactgtttacacaaaagttgatggtgttgatgtagaattgtttgaaaataaa
acaacattacctgttaatgtagcatttgagctttgggctaagegeaacattaaaccagta
o cattgctgctaatactgtgatctgg
gactacaaaagagatgctccagcacatatatctactattggtgtttgttctatgactgac
atagccaagaaaccaactgaaacgatttgtgeaccactcactgtcttttttgatggtaga
gttgatggtcaagtagacttatttagaaatgcccgtaatggtgttcttattacagaaggt
agtgttaaaggtttacaaccatctgtaggtcccaaacaagctagtcttaatggagtcaca
ttaattggagaagccgtaaaaacacagttcaattattataagaaagttgatggtgtigtc
caacaattacctgaaacttactttactcagagtagaaatttacaagaatttaaacccagg
agtcaaatggaaattgatttcttagaattagctatggatgaattcattgaacggtataaa
ttagaaggctatgecttcgaacatatcgtttatggagattttagtcatagtcagttaggt
ggtttacatctactgattggactagctaaacgttttaaggaatcaccttttgaattagaa
gattttattcctatggacagtacagttaaaaactatttcataacagatgegcaaacaggt
tcatctaagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataata
aaatcccaagatttatctgtagtttctaaggttgtcaaagtgactattgactatacagaa

Ln 332, Col 35

100%  Windows (CRLF)

UTF-8

SetIR-GTCACATTAATTGGAGAAGC
=
=
[}
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cccaggtaacaaacchtthaactttcgatctcttgtagatctgttctctaaacgaacttt
ctgcatgettagtgeactcacgeagtataattaata
actaattactgtcgttgacaggacacgagtaactcgtctatcttctgcaggctgcttacg

e — E—
3 USA MT246470 - Notepat
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ChtgataatapeagttiBtatptasstanacaticattecacacaccanc tttigatons | ociupsiasttanant ool tECACCECatggtcatgtta agctggtagcagaactcgaaggeattcagtac

et oottt eestotese | cocataptigttastgeat! (8 ggtcatgttatggttgagctggtagcagaactcgaaggeattcagtacgg

teteatgaasaacastagtgteagatatagatatgtaccactasagtetgetachtel | coneciionctanconeiir] LCBLoGLEBTGABacact tggtgtecttgteccteatgtgggegasataccagtggetta

ataacacgttgeaatttaggtggtectgtetgtagacatcatge taatgagtacagattg Cccpcaagattottcttogtaagaacgataatasaggagct, Ccatagttacggcgc
ot tgreateoe i epiecheop et ancteptpae ooy |[CBscanaticacagatggtgd CCECAABET gtaagaacggt ggagctegteg gttacggeg

| ectaateccattgtetgtagat
tttgatacttataacctctggaacocttttacasgact tcagagtttagaasatgtgget | oioot o BUNECENY cgatctaaagtcatttgacttaggegacgagettggeactgatecttatgaagattttca
fitaatettgtanatasgagacact taatagecancogugtmagtaccantiiciate | ogrgcicttgtiantitansacy agaaaactggaacactaaacatagcagtygtyttaccegtgaacteatgegtgagettaa
acascattacctttoatgtageatttgagctttpgctaagcgcancattasaccagta | 0218895008108 60Y cggagggpeatacactcgetatgtegataacaacttetgtggecctgatggetacectet
CCapogetgoso EYTMTMIIERII ot toctoctoatoctgtgotergy | TLoacacEttecasttta

coogoasteeaa EETIUTMIIATTR ot Bc BCLmtactBlEselse | Gaicicgatgettotoacotged tgagtgCattaaagaccttctageacgtactagtaaagettcatgeacttgtecgaaca

atagecaagaaaccasctgasacgatigigeaccactcoctgtetittitgatgataga | LiEoioct otCCtCtEsad oot gpactttattgacactaagaggggtgtatactgctgccgtgaacatgageatgaaat
Brtgatgetcasgtagac tatt togasatacecptastgatettctiattacagasggt astgttgtasataagggac

29 B a8 |attastascactptttacacoad t@CTEg@tacacggaacgttctgaaaagagctatgaattgeagacaccttttgaaattaa
ttasttggagaagcegtoasaacacagticant tattatasgoasgttpatggtgtipte | 20220 acctENantelosd ot tggcaaagaaatttgacaccttcaatggggaatgtccaaattttgtatttcccttaaa
caacaattacctgasacttactttactcagagtagaaatttacaagaatttasacccagg |ccasagstgaraatactcaatad

S ot o st on | pclecapaptyctog) tccataatcasgactatteaaccasgggttgaaaagasasagettgategctttategy

tgaen
Ragaaggt atgccttcgoacatatet ot ggagot istogtcotagtcagtiope |
et st sttt gt tons,  |attgatgatcosgtogactrary LaBaAtEcgatctgtctatecagttgegtcaccaaatgaatgeaaccasatgtgectttc
Battttattcctatggacagtacagttosasactatticatoacogatgcgasacoggt | IBtEttasagstitacaaccatd aactctcatgaagtgtgatcattgtggtgaaacttcatggeagacgggcegattttgttaa
tcatctaagtgtgtgtgttctgttattgatttattacttgatgattttgttgaaataata traattggagaagccgtaaaaa
e oA peoEt et gt Tgtconsmtpoe ot tmachatacogas  |cascantiacctganactract] ABCCACTTECEaAttEtgtggcactgagaatttgactaaagaaggtgccactacttgteg

|agtcaaatagaaatgatttctt ttacttaccccaaaatgetgttgttaaaatttattgtccageatgtcacaattcagaagt

0 ———— o aggacctgagcatagtcttgecgaataccataatgaatctggettgaaaaccattctteg
= = = USA Set1F- TACTCAATAATTTGGGTGTGG taagggtggtcgeactattgectttggaggctgtgtgttctettatgttggttgecataa
caagtgtgcctattgggttccacgtgetagegetaacataggttgtaaccatacaggtgt
Ointernal primer- ATGACTGACATAGCCAAGAAACC tgttggagaaggttccgaaggtcttaatgacaaccttcttgaaatactccaaaaagagaa .
31— SetlR- GTCACATTAATTGGAGAAGC Ln3, Col 24 100%  Windows (CRLF) UTF-8
S
F11- AATCTGTGTGGCTGTCACTCG Can't detect this strain with this sets -
R11- TGCTTACGGTTTCGTCCGTG IFILEL JRAL Glotssil i ik :
32 -
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actaattactgtcgtigacaggacacgagtancteptetatctteigeaggetaettace
gtttcgteegtgttgeagecgatcatcageacatctaggttttgtccgggtgtgaccgaa
aggtaagatggagagcctigtecctggtttcaacgagaaaacacacgtccaactcagttt
gectgttttacaggttcgegacgtectegtacgtggctttggagactccgtegaggaget
cttatcagaggeacgtcaacatcttaaagatggcacttgtggcttagtagaagttgaaaa
aggcgttttgecteaacttgaacageectatgtyticatcaaacgttcggatgctegaac
tgcacctcatggtcatgttatggttgagctggtageagaactcgaaggeattcagtacgg
tegtagtggtgagacacttggtgtecttpteccteatgtgggcgaaataccagtggetta
ccgeaaggttcttcttcgtaagaacggtaataaaggagc tEEtEECcatagttacggege
cgatctaaagtcatttgacttaggegacgagettggeactgatecttatgaagattttca
agaaaactggaacactaaacatagcagtggtgttacccgtgaactcatgcgtgagettaa
cggaggggcatacactcgetatgtegataacaacttetgtggecctgatggetaccetet
tgagtgcattaaagacctictageacgtgctggtaaagettcatgcactttgtecgaaca
actggactttattgacactaagaggggtgtatactgctgecgtgaacatgageatgaaat
tgcttggtacacggaacgtictgaaasgagctatgaattpcagacacctttigaaattan
attggcaaagaaatttgacaccttcaatggggaatgtecaaattttgtatttcccttaaa
ttccataatcaagactattcaaccaagggttgaaaagaaaaagettgatggetttatgge
tagaattcgatctgtctatccagttgegteaccaaatgaatgeaaccaaatgtgecttte
aactctcatgaagtgtgatcattgtggtpasacttcatggcagacgggcgattttpttan
agccacttgegaattttgtggeactgagaatttgactaaagaaggtoccactacttgteg
ttacttaccccaaaatgctgttgttaaaatttattgtecageatgtcacaatteagaagt
aggacctgagcatagtcttgecgaataccataatgaatctggettgaaaaccattetteg
taagggtegtcgeactattgcctttggagectatatattctettatattggtigecataa
caagtgtgcctattgggttccacgtgctagegetaacataggttgtaaccatacaggtet

USA

tto do

File Edit Format View Help

>EMBOSS_001
cccaggtaacaaacchtthaactttcgatctettgtagatctgttctctaaacgaacttt
aaaatctgtgtggctgtcactcggetgeatgettagtgeactcacgeagtataattaata
actaattactgtcgttgacaggacacgagtaactcgtctatcttctgeaggc¥h
ST Tit tgcagccgateatcageacatctaggttttgtccgggtgtgaccgaa
aggtaagatggagagecttgtccctggtttcaacgagaaaacacacgtccaactcagttt
gectgttttacaggttegegacgtgetegtacgtggetttggagactccgtggaggaggt
cttatcagaggcacgtcaacatcttaaagatggcacttgtggcttagtagaagttgaaaa
aggegttttgectcaacttgaacageectatgtgttcatcaaacgtteggatgctegaac
tgcacctcatggtcatgttatggttgagetggtageagaactcgaaggeatteagtacgg
tcgtagtggtgagacacttggtgtecttgteccteatgtgggegaaataccagtggetta
ccgeaaggttcttcttcgtaagaacggtaataaaggagetggtggccatagttacggege
cgatctaaagtcatttgacttaggcgacgagettggeactgatecttatgaagattttca
agaaaactggaacactaaacatagcagtggtgttacccgtgaactcatgegtgagettaa
cggaggggcatacactcgetatgtegataacaacttctgtggecctgatggetacectet
tgagtgcattaaagaccttctageacgtgetggtaaagettcatgeactttgtecgaaca
actggactttattgacactaagaggggtgtatactgctgecgtgaacatgageatgaaat
tgcttggtacacggaacgttctgaaaagagctatgaattgeagacaccttttgaaattaa
attggcaaagaaatttgacaccttcaatggggaatgtccaaattttgtatttcccttaaa
ttccataatcaagactattcaaccaagggttgaaaagaaaaagcttgatggctttatggg
tagaattcgatctgtctatccagttgegteaccaaatgaatgcaaccaaatgtgecttte
aactctcatgaagtgtgatcattgtggtgaaacttcatggcagacgggegattttgttaa
agccacttgegaattttgtggactgagaatttgactaaagaaggtgccactacttgteg
ttacttaccccaaaatgetgttgttaaaatttattgtccageatgtcacaattcagaagt
aggacctgagcatagtcttgecgaataccataatgaatctggettgaaaaccattetteg
‘taagggtggtegeactattgectttggaggctgtgtgttctettatgttggttgecataa
caagtgtgcctattgggttccacgtgctagegetaacataggttgtaaccatacaggtgt
tgttggagasggttccgaaggtettantgacaaccticttgaaatactecasasagagaa

e}
F11- AATCTGTGTGGCTGTCACTCG

OR11- TGCTTACGGTTTCGTCCGTG
o

Ln5, Col 13 100%  Windows (CRLF)

UTF-8

Notes  @Bcomments | [B] | 52 =

Q





image63.png
3

File Edit Format View Help
gtctgctacgtgtataacacgttgcaatttaggtggtgetgtctgtagacatcatgetaa
tgagtacagattgtatctcgatgcttataacatgatgatctcagectggetttagettgtyg
ggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcagagttt
agaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggtgaagt
accagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgtagaatt
gtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggctaagegeaa
cattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattgectgctaa
tactgtgatctgggactacaaaagagatgctccagcacatatatctactattggtgtttg
ttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcactgtcett
ttttgatggtagagttgatggtcaagtagacttatttagaaatgecccgtaatggtgttct
tattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaagctagtct
taatggagtaaaaacacagttcaattattataagaaagt
tgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaatttacaaga
atttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaattcat
tgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagattttagtca
tagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaatcacc
ttttgaattagaagattttattcctatggacagtacagttaaaaactatttcataacaga
tgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgatgattt
tgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtgactat
tgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaacatttta
cccaaaattacaatctagtcaagcgtggcaaccgggtgttgectatgectaatctttacaa
aatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgcaacatt
acctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatatttaaacac
attaacattagctgtaccctataatatgagagttatacattttggtgectggttctgataa
aggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetgettgt
cgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgattgtge
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gtctgctacgtgtataacacgttgcaatttaggtggtgetgtctgtagacatcatgetaa
tgagtacagattgtatctcgatgcttataacatgatgatctcagectggetttagettgtyg
ggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcagagttt
agaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggtgaagt
accagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgtagaatt
gtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggctaagegeaa
cattaaaccagtaccagaggtgaaaatactcaataatttgggtgtggacattgectgctaa
tactgtgatctgggactacaaaagagatgctccagcacatatatctactattggtgtttg
ttcttgaaacgatttgtgcaccactcactgtctt
ttttgatggtagagttgatggtcaagtagacttatttagaaatgecccgtaatggtgttct
tattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaagctagtct
taatggagtcacattaattggagaagccgtaaaaacacagttcaattattataagaaagt
tgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaatttacaaga
atttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaattcat
tgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagattttagtca
tagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaatcacc
ttttgaattagaagattttattcctatggacagtacagttaaaaactatttcataacaga
tgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgatgattt
tgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtgactat
tgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaacatttta
cccaaaattacaatctagtcaagcgtggcaaccgggtgttgectatgectaatctttacaa
aatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgcaacatt
acctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatatttaaacac
attaacattagctgtaccctataatatgagagttatacattttggtgectggttctgataa
aggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetgettgt
cgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgattgtge
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gtctgctacgtgtataacacgttgcaatttaggtggtgetgtctgtagacatcatgetaa
tgagtacagattgtatctcgatgcttataacatgatgatctcagectggetttagettgtyg
ggtttacaaacaatttgatacttataacctctggaacacttttacaagacttcagagttt
agaaaatgtggcttttaatgttgtaaataagggacactttgatggacaacagggtgaagt
accagtttctatcattaataacactgtttacacaaaagttgatggtgttgatgtagaatt
gtttgaaaataaaacaacattacctgttaatgtagcatttgagctttgggctaagegeaa
cattaaaccagtaccagaggtgaaaacattgctgctaa
tactgtgatctgggactacaaaagagatgctccagcacatatatctactattggtgtttg
ttctatgactgacatagccaagaaaccaactgaaacgatttgtgcaccactcactgtcett
ttttgatggtagagttgatggtcaagtagacttatttagaaatgecccgtaatggtgttct
tattacagaaggtagtgttaaaggtttacaaccatctgtaggtcccaaacaagctagtct
taatggagtcacattaattggagaagccgtaaaaacacagttcaattattataagaaagt
tgatggtgttgtccaacaattacctgaaacttactttactcagagtagaaatttacaaga
atttaaacccaggagtcaaatggaaattgatttcttagaattagctatggatgaattcat
tgaacggtataaattagaaggctatgccttcgaacatatcgtttatggagattttagtca
tagtcagttaggtggtttacatctactgattggactagctaaacgttttaaggaatcacc
ttttgaattagaagattttattcctatggacagtacagttaaaaactatttcataacaga
tgcgcaaacaggttcatctaagtgtgtgtgttctgttattgatttattacttgatgattt
tgttgaaataataaaatcccaagatttatctgtagtttctaaggttgtcaaagtgactat
tgactatacagaaatttcatttatgctttggtgtaaagatggccatgtagaaacatttta
cccaaaattacaatctagtcaagcgtggcaaccgggtgttgectatgectaatctttacaa
aatgcaaagaatgctattagaaaagtgtgaccttcaaaattatggtgatagtgcaacatt
acctaaaggcataatgatgaatgtcgcaaaatatactcaactgtgtcaatatttaaacac
attaacattagctgtaccctataatatgagagttatacattttggtgectggttctgataa
aggagttgcaccaggtacagctgttttaagacagtggttgectacgggtacgetgettgt
cgattcagatcttaatgactttgtctctgatgcagattcaactttgattggtgattgtge
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ctaaacgaactttaactgcatgcttagtgcactcacgc
agtataattaataactaattactgtcgttgacaggacacgagtaactcgtctatcttctg
caggctgcttacagtttcgtccgtgttgecagecgatcatcagecacatctaggttttgtec
geggtgtgaccgaaaggtaagatggagagecttgtccctggtttcaacgagaaaacacacg
tccaactcagtttgectgttttacaggttcgegacgtgetegtacgtggetttggagact
ccgtggaggaggtcttatcagaggcacgtcaacatcttaaagatggcacttgtggettag
tagaagttgaaaaaggcgttttgcctcaacttgaacageccctatgtgttcatcaaacgtt
cggatgctcgaactgcacctcatggtcatgttatggttgagetggtagecagaactcgaag
gcattcagtacggtcgtagtggtgagacacttggtgtccttgtccctcatgtgggegaaa
taccagtggcttaccgcaaggttcttcttcgtaagaacggtaataaaggagetggtggece
atagttacggcgccgatctaaagtcatttgacttaggecgacgagettggeactgatectt
atgaagattttcaagaaaactggaacactaaacatagcagtggtgttacccgtgaactca
tgcgtgagcttaacggaggggcatacactcgetatgtcgataacaacttetgtggeectg
atggctaccctcttgagtgecattaaagaccttctagecacgtgetggtaaagettcatgea
ctttgtccgaacaactggactttattgacactaagaggggtgtatactgetgecgtgaac
atgagcatgaaattgcttggtacacggaacgttctgaaaagagctatgaattgecagacac
cttttgaaattaaattggcaaagaaatttgacaccttcaatggggaatgtccaaattttg
tatttcccttaaattccataatcaagactattcaaccaagggttgaaaagaaaaagettg
atggctttatgggtagaattcgatctgtctatccagttgegtcaccaaatgaatgecaacc
aaatgtgcctttcaactctcatgaagtgtgatcattgtggtgaaacttcatggecagacgg
gecgattttgttaaagccacttgegaattttgtggecactgagaatttgactaaagaaggtyg
ccactacttgtggttacttaccccaaaatgctgttgttaaaatttattgtccageatgtce
acaattcagaagtaggacctgagcatagtcttgccgaataccataatgaatctggettga
aaaccattcttcgtaagggtggtcgecactattgectttggaggetgtgtgttctettatg
ttggttgccataacaagtgtgectattgggttccacgtgetagegetaacataggttgta
accatacaggtgttgttggagaaggttccgaaggtcttaatgacaaccttcttgaaatac
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