References

Aiba, S. 1991. Studies on chitosan: 3. Evidence for the presence of random and block
copolymer struc tures in partially Nacetylated chitosans. International

Journal of Biological Macromolecules 13, 40-44.

Andrew, C. A. W., Khor, E., and Hastings, G. W. 1998. The influence of anionic

chitin derivatives on calcium phosphate crystallization. Biomaterials 19,

1309-1316.

Austin, P.R., Brine, C.J., Castle, J.E., and Zikakis, J.P. 1981. Chitin: new facets of
research. Science 212, 749-753.

Bautista, J., Jover, M., Gutierrez, J.F., Corpas, R., Cremades, O., Fontiveros, E.,
Iglesias, F., and Vega, J. 2001. Preparation of crayfish chitin by in situ lactic

acid production. Process Biochemistry 37, 229-234.

Bradford, M. M. 1976. A rapid and sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-dye binding.

Analytical Biochemistry 72, 248-254.

Broussignac, P. 1968. Chitosan, a natural polymer not well known by the industry.
Genie Chim. 99, 1241-1247.

Bustos, R. O., and Healy, M. G. 1994. Biotreatment of marine crustacean and chicken

egg shell waste. In: Second International Symposium on Environmental

Biotechnology (Biotechnology’94). 15-25.



55

Cable News Network. (4 February1999) Lowly shrimp shells could yield jumbo
benefits, researchers say (Online). Available.

http://www.cnn.com/TECH/science/9902/04/t_t/shrimp.plastic/index.html

Cho, Y. W., Jang, J., Park, C. R., and Ko, S. W. 2000. Preparation and solubility in

acid and water of partially deacetylated chitins. Biomacromolecules 1, 609—
614.

Chow, K.'S., and Khor, E. 2001. New fluorinated chitin derivatives: synthesis,

haracterization and cytotoxicity assessment. Carbohydrate Polymer 47, 357—
363.

Entsar, S. A., Khaled, S. A. N., and Maher, Z.E. 2008. Extraction and characterization

of chitin and chitosan from local sources. Bioresource Technology 99, 1359—
1367.

Fereidoon, S., Janak, K.V.A., and You, J.J. 1999. Food applications of chitin and
chitosans. Trends in Food Science and Technology 10, 37-51.

Fish Info Network. (No date) Fish infonetwork report on crabs (Online). Available.
www.eurofish.dk/indexSub.php?id=3454 (29 December 2008).

Franca, E. F., Lins, R. D., Freitas, L. C. G.,, and Straatsma, T. P. 2008.
Characterization of chitin molecular structure in aqueous solution. Journal of

Chemical Theory and Computation 4, 2141-2149.

Goycoolea, F. M., Arguelles-Monal, W., and Higuera-Ciapara, 1. 2000. Chitin and
chitosan. In: Novel Macromolecules in Food Systems, Eds. Doxastakis, G.
and Kiosseoglou, pp: 265-308. Elsevier Science B.V. La Habana, Cuba.



56

Gupta, R., Beg, Q. K., and Lorenz, P. 2002. Bacterial alkaline eases: molecular
approaches and industrial applications. Applied Microbiology and

Biotechnology 59, 15-32.

Hadder, A., Hmidet, N., Bellaaj, O. G., Zouari, N. F., Kamoun, A. S., and Nasri, M.
2011. Alkaline proteases produced by Bacillus licheniformis RP1 grown on
shrimp wastes: application in chitin extraction, chicken featherdegradation

and as a dehairing agent. Biotechnology and Bioprocess Engineering 16,
669-678.

Hans, M., and Lars, Z. 2003. Chitin metabolism in insects: structure, function and

regulation of chitin synthases and chitinases. The Journal of Experimental
Biology 206, 4393-4412.

Han, X. Q. and Shahidi F. 1995. Extraction of harp seal gastric proteases their
immobilization on chitin. Food Chemistry 52. 71-76.

Jen, K. Y., Ing, L. S., Y, M. T, and San, L W. 1999. Production and purification of
protease from a Bacillus subtilis that can deproteinize crustacean wastes.

Enzyme and Microbial Technology 26, 406-413.

Jo, G.H., Jung, W.J., Kuk, J.H., Oh, K.T., Kim, Y.J., and Park, R.D. 2008. Screening
of protease-producing Serratia marcescens FS-3 and its application to
deproteinization of crab shell waste for chitin extraction. Carbohydrate
Polymers 74, 504-508.

Jung, W.J., Jo, G.H., Kuk, J.H., Kim, Y.J., and Park, R.D. 2006. Extraction of chitin
from red crab shell waste by cofermentation with Lactobacillus paracasei
subsp. folerans KCTC-3074 and Serratia marcescens FS-3. Applied
Microbiology and Biotechnology 71, 234-237.



37

Jung, W.J., Jo, GH., Kuk, JH,, Kim, Y.J,, Oh, K.T., and Park, R.D. 2007.
Production of chitin from red crab shell waste by successive fermentation
with Lactobacillus paracasei KCTC-3074 and Serratia marcescens FS-3.

Carbohydrate Polymers 68, 746-750.

Kono, M., Matsui, T., and Shimizu, C. 1987. Effect of chitin, chitosan and cellulose

as diet supplements on the growth of cultured fish. Nippon Suisan Gakkaishi
53, 125-129.

Khanafari, A., Marandi, R., and Sanatei, S. 2008. Recovery of chitin and chitosan

from shrimp waste by chemical and microbial methods. Environmental
Health Science 5, 19-24.

Krajewska, B. 2004. Application of chitin- and chitosan-based materials for enzyme
immobilizations. Enzyme and Microbial Technology 35, 126—139.

Kumar, M. N. V. R. 2000. A review of chitin and chitosan applications. Reactive and
Functional Polymers 46, 1-27.

Mahmoud, N.S., Ghaly, A.E., and Arab, F. 2007. Unconventional approach for
demineralization of deproteinized crustacean shells for chitin production.

American Journal of Biochemistry and Biotechnology 3, 1-9.

Mathur N. K and Narang C. K. 1990. Chitin and chitosan, versatile polysaccharides
from marine animals. Journal of Chemistry Education 67, 938-942.

Mattheus, F.A. 1997. Application of Chitin and Chitosan. Technomic publisher.
Pennsylvania. 333p.

Merzendofer, H., and Zimoch, L. 2003. Chitin metabolism in insect, function and

regulation of chitin synthases and chitinases. The Journal of Experimental
Biology 206, 4393-4412.



58

Mizani, M., Aminlari. M., and Khodabandeh. M. 2005. An effective method for

producing a nutritive protein extract powder from shrimp-head waste. Fi ood

Science and Technology International. 11. 49-55.

Murata, J., Saiki, I., Tokura, S., Makabe, T., Tsuta, Y., and Azuma, L, 1992.
Inhibition of tumor-induced angiogenesis by sulphated chitin derivatives.
Cancer Research 51, 22-26.

O'Sullivan, G. 2008. Market reports crab on crab (Online). Available.
http://www.infofish.org/market_report/crab.html [2 October 2011].

Oh, Y. S., Shih, I. L., Tzeng, Y. M., and Wang, S. L. 2000. Protease produced by
Pseudomonas aeruginosa K-187 and its application in the deproteinization of

shrimp and crab shell wastes. Enzyme and Microbial Technology 27, 3-10.

Percot, A., Viton, C., and Domard, Alain. 2003. Optimization of chitin extraction

from shrimp shells. Biomacromolecules 4, 12-18.

Rao, M. B., Tanksale, A. M., Ghatge, M. S., and Deshpande, V. V. 1998. Molecular
and biotechnological aspects of microbial proteases. Microbiology and

Molecular Biology Reviews 62, 597-635.

Rattanakit, N., Yano, S., Wakayama, M., Plikomol, A., and Tachiki, T. 2003.
Sacchrification of chitin using solid state culture of Aspergillus S1-13 with

shellfish waste as substrate. Journal of Bioscience and Bioengineering 93,
391-396.

Ray, S. M. D. (No date) Health benefit of chitin (Online). Available. http:/www.
raysahelian.com/chitin.html [29 December 2008].



39

Rinaudo, M. 2006. Chitin and chitosan: Properties and applications. Progress in
Polymer Science 31, 603—632.

Schaeffer, A. B., and Fulton, M. 1933. A simplified method of staining endospores.
Science 17, 194.

Seafood Fish Crustacea. 2011. National marine fisheries service fisheries statistics
and economics division. (Online)

Available. http://aquafind.com/FishData/Crablmports.php [2 October 2011}

Seo, S. W. 2006. Depolymerization and Decolorization of Chitosan by Ozone
Treatment. M.S. Thesis, Louisiana State University, USA. (Online)
Available. http://etd.1su.edw/docs/available/etd-07092006-125400/
unrestricted/Seo_thesis.pdf [25 January 2010].

Sousa Andradel, V., de Barros Neto, B., Fukushima, Kazutaka., and Campos-Takaki,
G. M. Effect of medium components and time of cultivation on chitin
production by Mucor circinelloides (Mucor javanicus IFO 4570) -A factorial
study. Revista Iberoamericana Micology 20, 149-153.

Shahidi, F. 1995. Role of chemistry and biotechnology in value-added utilization of
shellfish processing discards. Canadian Chemical News 47, 25-29.

Singh, A. K. and Chhatpar, H. S. 2010. Optimization of protease production by
Streptomyces sp. A6 using statistical approach for reclamation of shellfish

waste. World Journal Microbiology Biotechnology 26, 1631-1639.

Tsigos, I, Martinou, A., Kafetzopoulos, D., and Bouriotis V. 2000. Chitin

deacetylases new versatile tools in biotechnology. Trends in Biotechnology
18, 305-312.



60

Thompson, J. D., Gibson, T. J., Plewniak, F., Jeanmougin, F., and Higgins, J. D.
1997. The CLUSTAL X windows interface: flexible strategies for multiple

sequence alignment aided by quality analysis tools. Nucleic Acids Research
25: 4876-4882.

Tongsiri, S. 1997. Isolation and Selection of Chitinase Producing Bacteria. Thesis for
Master of Science, Chiang Mai University, 1997. (In Thai)

Wang, S.L.; and Chio, S.H. 1998. Deproteinization of shrimp and crab shell with the

protease of Pseudomonas aeruginosa K-187. Enzyme and Microbial
Technology 22, 629-633.

Wang, S.L., Ing, L.S., Chi, HW., Kuo, C.T., Wen, T.C., Yawo, K.T., Jen, JR., and
Chuan, L.W. 2002. Production of antifungal compounds from chitin by
Bacillus subtilis. Enzyme and Microbial Technology 31, 321-328.

Wang, S. L., Kao, T. Y., Wang, C. L., Yen, Y. H., Chern, M. K., and Chen, Y. H.
2006% A solvent stable metalloprotease produced by Bacillus sp. TKU004
and its application in the deproteinization of squid pen for B-chitin

preparation. Enzyme and Microbial Technology 39, 724-731.

Wang, S. L., Lin, T. Y., Yen, Y. H, Liao, H. F., and Chen, Y. J. 2006°.
Bioconversion of shellfish chitin wastes for the production of Bacillus

subtilis W-118 chitinase. Carbohydrate Research 341,2507-2515.

Wang, S. L., Wang, C. Y., and Huang, T. Y. 2008. Microbial reclamation of squid
pen for the production of a novel extracellular serine protease by

Lactobacillus paracasei subsp paracasei TKUO12. Bioresource Technology
99, 3411-3417.



61

Wang, S. L., Chin, L. L., Tzu, W. L., Kao, C. L., and Yi, H. K. 2009. Conversion of
squid pen by Serratia ureilytica for the production of enzymes and
antioxidants. Bioresource Technology 100, 316-323.

Wee, L. T., Eugene K., Teck, K. T., Lee, Y. L., and Su, C.T. 2001. Concurrent

production of chitin from shrimp shells and fungi. Carbohydrate Research
332, 305-316.

Wesley A., and Margaret F. 1988. Basic Microbiology: Harper and Row publisher,
New York, pp. 30-32.

Wipa, S. 2007. Identification of chitin binding proteins and characterization of two
chitinase isoforms from Vibrio alginolyticus 283. Enzyme and Microbial
Technology 41, 212-220.

Yang, J. K., Shih, I. L., Tzeng, Y. M., and Wang, S. L. 2000. Production and
purification of protease from a Bacillus subtilis that can deproteinize

crustacean wastes. Enzyme and Microbial Technology 26, 406—413.



1. Lists of Chemicals

Name of Chemicals

Agar

Ammonium nitrate

Beef extract

Boric acid

Casein

Casein peptone

Coomassie brilliant blue G
Dipotassium Hydrogenphosphate
Folin & Ciocatteu’s phenol reagent
Glucose

Hydrochloric acid

L-tyrosine

Magnesiumsulphate heptahydrate
Malt extract

Ortho phosphoric acid

Peptone

Potassium dihydrogen phosphate
Skimmilk

Sodium carbonate

Sodium chloride

Sodium hydroxide

Sulfuric acid

Trichloroacetic acid

Yeast extract

APPENDIX

Product company
Difco

SK trading
Criterion
QRec
Himedia
Himedia
Labchem
Univar
Merck

SK trading
LAB SCAN
Univar
Ajax Finechem
Himedia
Univar
Criterion
Univar
Himedia
Merck

LAB SCAN
Univar
QRec
Merck

Himedia



2. Lists of Equipments

Equipment
Analytical balance
Autoclave

Hot air oven
Incubator shaker
Kjeldahl

Laminar air flow
Microcentrifuge
Microscope

pH meter
Spectrophotometer
Refrigenerated centrifuge
Water bath
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Product company

Ohaus
Iwaki
Memmert
Kuhner
FOSS
Nitech
Hettich
Olympus
Eutech
Spectronic
Hettich

Memmert

Model
Adventurer
ACV-3167

Lab-Therm
Kjeltec™ 8100
NH3A
MIKRO20
Cx31
Cyberscan

20 GENESYS
MIKRO 22R
WB10
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3. Stock Solution, Reagents and Media

3.1 Stock Solutions

3.1.1 0.05 M potassium phosphate buffer, pH 7.5

Combine 83.4 ml of 1 M K;HPO,, 16.6 ml of 1 M KH,PO,, dilute the
combined 1 M stock solution to 2 litters and confirm that the pH= 7.5 + 0.1 (if the
pH needs to be adjusted, use phosphoric acid or KOH). Store at room temperature.
The shelf life of this solution is greater than one year.

3.1.2 0.65% (w/v) Casein Solution

0.65% w/v casein solution, prepared by mixing casein in the 50 mM potassium
phosphate buffer. Heat gently (do not boil) to 80-90 °C for 10 minutes with stirring.
Adjust the pH to 7.5 at 37 °C, if necessary, with either | M NaOH or 1 M HCL

3.1.3 110 mM Trichloroacetic Acid Reagent (TCA)

Dilute 9 ml of Trichloroacetic Acid, 6.1 N, approximately 100% (w/v), to 500
ml with deionized water.

3.1.4 Folin & Ciocalteu's Phenol Reagent (F-C)

Dilute 10 ml of Folin & Ciocalteu's Phenol Reagent to 40 ml with deionized
water.

3.1.5 500 mM Sodium Carbonate Solution (Na;CO3)

Prepare 500 ml in deionized water using sodium carbonate anhydrous. A 50
mM sodium carbonate solution, prepared using 53 mg/ml of anhydrous sodium
carbonate in furified water.

3.1.6 1.1 mM L-Tyrosine Standard

Prepare 100 ml in deionized water using L-Tyrosine 0.2 mg/ml. Heat gently
(do not boil) until tyrosine dissolves and cool to room temperature.

3.1.7 Bradford Reagent

e Bradford reagent: Dissolve 100 mg Coomassie Brilliant Blue G-250 in
50 ml 95% ethanol, add 100 ml 85% (w/v) phosphoric acid. Dilute to 1 liter when the
dye has completely dissolved, and filter through Whatman #1 paper just before use.
e (Optional) 1 M NaOH (to be used if samples are not readily soluble in

the color reagent).

The Bradford reagent should be a light brown in color. Filtration may have to

be repeated to rid the reagent of blue components. The Bio-Rad concentrate is
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expensive, but the lots of dye used have apparently been screened for maximum

effectiveness.

3.2 Medium Formulation
3.2.1 Enrichment medium (Wang et al., 2006)
0.2 g Chitin
0.1% K;HPO4
0.05% NH4NO3
1. Dissolve 0.2 g of Chitin, 0.1 g K,HPO; and 0.05g NH4NO; in 100
ml water
2. Autoclave 20 min

3. Cool to room temperature

3.2.2 Minimal synthetic medium (Wang et al., 2002)
2% crab shell powder (CSP)
0.1% K;HPO4
0.05% MgS04.7H,0
2.0% agar
1. For 1 liter, dissolve 20 g crab shell powder, 1g K;HPO4, 0.5 g
MgS04.7H,0 and 20 g agar pH7.0
2. Autoclave for 20 min at 15 Ib/sq in. Let cool to ~ 55 °C and add
desired antibiotics at this point

3. Store at room temperature or at 4 °C

3.2.3 Protease production medium (Wang ef al., 2006)
2% crab shell powder CSP
0.1% K;HPO4
0.05% MgS04.7H,0
1. Dissolve 2 g crab shell powder, 0.1 g K;HPO; and 0.05 g
MgS04.7H,0 final volume adjusted to 100 ml
2. Adjust the pH of the solution to 7.0 with NaOH
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3. Autoclave for 20 min at 15 Ib./sq. in. Let cool to ~ 55 °C and add

desired antibiotics at this point

3.2.4 LB medium

10 g tryptone
5 g yeast extract
10 g NaCl
20 g agar
| 1. Adjust pH to 7.0 and autoclave to sterilize
2. Suspend the solids in ~800 ml of distilled or deionized water
3. Add further distilled or deionized water, in a measuring cylinder to
ensure accuracy, to make a total of 1 litre

4. Autoclave at 121 °C

4. Proximate Analysis
4.1 Protease Assay and Standard Curves
1. Suitable 4 vials that will hold about 15 ml were used. One vial will be used

as a blank, and three others will be used to assay activity.

1.1 Add 5 ml of 0.65% casein solution. Let them equilibrate in a water bath at
37°C for about 5 min.

1.2 Add varying volumes of enzyme solution to three of the test sample vials,
but not the blank. Mix by swirling and incubate for 37°C for exactly 10 min.

2. After this 10 min incubation, add the 5 ml of the TCA reagent to each tube
to stop the reaction. Then, add an appropriate volume of enzyme solution to each tube,
even the blank. Incubate the solutions at 37°C for 30 min.

Set up tyrosine standard dilutions. Use 6 dram vials (dram vials can be
substituted with polypropylene tubes) that can easily hold 8 ml to the six vials, add the
1.1 mM tyrosine standard stock solutions with the following volumes in mls: 0.05,
0.10, 0.20, 0.40, 0.50. Don't add any tyrosine standard to the blank. Once the tyrosine
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standard solution has been added, add an appropriate volume of purified water to each

of the standards to bring the volume to 2 mls.

3. After the 30 min incubation, filter each of the test solutions and the blank
using a 0.45 pm polyethersulfone syringe filter.

3.1 Add the filtration 2 mls of the test samples and blank filtrate to 4 dram
vials. The same type of vial in which the standards were prepared can be used.

3.2 To all of the vials containing the standards and standard blank, add Smls
of sodium carbonate. For best results, add 1 ml of Folin's reagent immediately
afterwards.

3.3 Add sodium carbonate to regulate any pH drop created by the addition of
the Folin's reagent.

3.4 Add sodium carbonate to the test samples and test blank. These solutions
become cloudy after the addition of sodium carbonate. Add the Folin's reagent, which
will react primarily with free tyrosine.

3.5 Mix the dram vials by swirling and incubate at 37°C for 30 min.

Measuring Absorbance and Calculating Enzyme Activity
1. The absorbance of the samples is measured by a spectrophotometer using a

wavelength of 660 nm. Once all of the data has been collected, the standard curve can

be created.

Table 6.1 Volume of tyrosine standard (ml) on pmoles of tyrosine

Volume of standard tyrosine (ml) Tyrosine (umoles)
0.05 0.055
0.10 0.111
0.20 0.221
0.40 0.442
0.50 0.553

2. After data points have been entered. Find the change in absorbance in the

test samples by calculating the difference between the test sample absorbance and the
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absorbance of the test blank. To get the activity of enzyme in units per ml, perform the

following calculation:

Units/ml Enzyme = (umole tyrosine equivalents released) x (11)
MHx10)x((2)

11= Total volume (in ml) of assay

10= Time of assay (in min) as per the unit definition

1= Volume of enzyme (in ml) of enzyme used

2= Volume (in ml) used in colorimetric determination

Take the number of micromoles tyrosine equivalents released obtained from
the slope equation and multiply it by the total volume of the assay in ml. Divide this
value by three other quantities: the time of the assay, which we ran for 10 min, the
volume of enzyme used in the assay, which was varied (let's use 1ml), the volume of
milliliters used in colorimetric detection, which may differ based on your cuvette. We
used 2 ml.

3. Micromoles of tyrosine divided by time in minute yields measurement of
protease activity called "units". We can cancel out the units for volume measurement
in the numerator and denominator, leaving a measurement of enzyme activity in terms
of units/ml. In order to determine the activity in a solid protease sample diluted in
enzyme diluent, we divide our activity in units/ml by the concentration of solid used

in this assay originally in mg/ml., leaving us with activity in terms of units/mg.

Units/mg solid = Units/ml enzyme
mg solid/ml enzyme
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Figure 6.1 Standard curve of pmoles tyrosine and absorbance of sample

4.2 Protein Determination by Bradford Method (AOAC, 1990)

1. Warm up the spectrophotometer before use.

2. Dilute unknowns if necessary to obtain between 5 and 100 pg protein in at
least one assay tube containing 100 pl sample

3. If desirred, add an equal volume of 1 M NaOH to each sample and vortex (see
Comments below). Add NaOH to standards as well if this option is used.

4. Prepare standards containing a range of 5 to 100 micrograms protein (bovine
serum albumin (BSA) or gamma globulin are recommended) in 100 pl volume. Add 5
ml dye reagent and incubate 5 min.

5. Measure the absorbance at 595 nm.
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Figure 6.2 Standard curve of bovine serum albumin (mg/ml) and absorbance

of sample

4.3 Nitrogen Determination by Kjeldahl

1. 1.5 g of dried sample was transferred into digestion tube

2. Added 2 tablets of catalyst and 20 ml of sulfuric acid »

3. Digestion in Kjeldahl digester (Tecator Kjeltec System, Germany) at
420°C for 45 min.

4. Transferred the tube into Kjeldahl distillation and distilled for 5 min.

5. The sample was titrated with 0.184 N of sulfuric acid.

% total Nitrogen (N) =(A-B) x C x 0.014 x 100
D
% Crude Protein =%N x 6.25

A =ml of 0.1 N standard sulfuric acid titrated with sample
B =ml of 0.1 N standard sulfuric acid titrated with blank
C = Concentration of sulfuric acid

D = Sample weight (g)
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5. DNA sequence of isolate ECM04

AACACGTGGGTAACCTGCCTGTAAGACTGGGAT
AACTCCGGGAAACCGGGGCTAATACCGGATGCTTGTTTGAACCGCATGGTTCAGACATAAAAGGTGGCTT
CGGCTACCACTTACAGATGGACCCGCGGCGC ATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACG
ATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTT
CGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCT
AACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAA
TTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAG
GGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCG
TAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGC
GTGGGGAGCQAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGG
TTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAAC
CTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGC
GGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGAT
CTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGGCAGAACAAAGGGCAGCG
AAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGT
GAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCC
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