
REFERENCES

THAI
สนิท อักษรแก้ว. 2542. ปาชายเลน นิเวศวิทยาและกา?จัดการ. หน้า 33-75. กรุงเทพมหานคร: 

มหาวิทยาลัยเกษตรศาสตร์.
ENGLISH
Al-Tai, A., e t  a l. 1999. S t r e p t o m y c e s  ทาa la y s ie n s is  sp. nov., a new streptomycete 

species with rugose, ornamented spores. Int. J. Syst. Bacteriol. 49: 1395-1402.
Arai, T. 1975. Culture media for actinomycètes. เท The Society for Actinomycètes. Japan.
Arai, M., e t  a l. 2002. Deacetylravidomycin M, a new inhibitor of IL-4 signal transduction, 

produced by S t r e p t o m y c e s  sp. WK-6326. J. Antibiot. 54(7): 554-561.
Bader, F. G. 1986. Physiology and Fermentation Development. เท Queener, ร. พ. and 

Day, L. E. (eds.), The Bacteria: Antibiotic producing s t r e p t o m y c e  Vol. IX, pp. 
284-287. London: Academic Press.

Ballini, R., and Bosica, G. 1998. Synthesis of (E)-4-oxonon-2-enoic acid, a natural 
antibiotic produced by S t r e p t o m y c e s  o l i v a c e u s . J. Nat. Prod. 61: 673-674.

Bertasso, M., e t  a l. 2001. Bagremycin A and B, novel antibiotics from S t r e p t o m y c e s  sp. 
Tu 4128. J. Anfibiot. 54(9): 730-736.

Biabani, M. A. F., e t  a l. 1997. Marine natural products. Nat. Prod. Rep. 16:155-198.
Biabani, M. A. F., e t  a l . 1998. Marine natural products. Nat. Prod. Rep. 17:7-55.
Bordoloi, G. N., e t  a l. 2001. Isolation and structure elucidation of a new antifungal and 

antibacterail antibiotic produced by S t r e p t o m y c e s  sp. 201. Biosci, Biotechnol. 
Biochem. 65(8): 1856-1858.

Bouchek-Mechiche, K., et al. 2000. DNA relatedness among strains of S t r e p t o m y c e s  

pathogenic to potato in France: description of three new species, ร. 
e u r o p a e i s c a b ie i sp. nov. and ร. s t e l l i s c a b ie i sp. nov. associated with common 
scab, and ร. r e t l c u l i s c a b i e i sp. nov. associated with netted scab. Int. J. Syst. 
Evol. Microbiol. 50: 91-99.

Brock, T. อ., e t  a l. 1994 . Biology of microorganisms, pp. 370-380. New Jersey: Prentice 
Hall.



107

Cheng, X. c., Jensen, P. R., and Fenical, พ. 1999. Arenaric acid, a new pentacyclic 
polyether produced by a marine bacterium (Actinomvceteies). J. Nat. Prod. 62: 
605-607.

Cheng, X. c., Jensen, P. R., and Fenical, พ. 1999. Arenaric acid, a new pentacyclic 
polyether produced by a marine bacterium of the genus Strep tom yces  
(Actinomyceteles). J. Nat. Prod. 62: 608-610.

Cross, T. 1981. Aquatic actinomycètes: Acriticai survey of the occurrence, growth and 
role of actinomycètes in aquatic habitats. J. Appl. Bacteriol. 50: 397-423.

Dalton, H. 1979. utilization of inorganic nitrogen by microbial ceils. Int. Rev. Biochem. 
21:227.

De man, J. M., De man, L, and Gupta, ร. 1986. Texture and microstructure of soybean 
curd (tofu) as affected by different coagulants. Food Micro, struct. 5: 83-89.

Felsenstien, J. 1985. Confidence limits on phylogenies: an approach using the 
bootstrap. Evolution. 39: 783-791.

Fitch, พ. M. and Margoliash, E. 1967. Construction of phylogenetic trees: a method 
based on mutation distances as estimated from cytochrome c sequences is of 
general applicability. Science. 155: 279-284.

Florey, H. พ. et al. 1949. Antibiotics. 1:15. England: Oxford University Press.
Gebhardt, K., Pukall, R., and Fiedler, H. p. 2001. Streptocidins A-D, novel cyclic 

decapeptide antibiotics produced by Strep tom yces  sp. Tu 6071. J. Antibiot. 
54(5): 428-433.

Giasby, ร. J. 1993. Encyclopedia of Antibiotics (3 nd ed), p. 1-507. England: John Wiley 
and Sons.

Gonzalez-Holgado, G., et al. 2002. Radamycin, a novel thiopeptide produced by 
S trep tom yces  sp. RSP9. J. Antibiot. 55(4): 383-390.

Goodfeilow, M., and Williams, ร. T. 1983. Ecology of actinomycètes. Ann. Rev. 
Microbiol. 37: 189-216.

G o o d fe ilo w , M ,, and  S im p s o n , K. E. 1987 . E c o lo g y  o f s tre p to m y c e te s . F ron t. A p p l.

M ic ro b io l. 2: 9 7 -1 2 5 .



า 08

Goodfellow, M., Williams, ร. T., and Mordarski, M. 1988. Actinomycètes เท 
Biotechnology, pp. 1-88. London: Academic Press.

Grundy, พ. E. et al. 1952. Actithiazic acid. I. Microbiological studies. Antibiot. 
Chemother. 2: 299-408.

Hoit, J. G. 1989. Filamentous Actinomycètes and Related Bacteria. Vol. IV, in Beroev's 
Manual of Systemic Bacteriology. Baltimore: The Williams and Wilkins Co.

Holtzel, A., et al. 1998. Spirofungin, a new antifungal antibiotic from Strep tom yces  
v lo laceusn iger T4113. J. Antibiot. 51(5): 464-470.

Hooper, A. M., and Rickards, R. พ. 1998. 3-Amino-5-hydroxybenzoic acid in antibiotic 
biosynthesis. XII. origin of the oxygen functionality of the ansamycin antibiotic 
actamycin. J. Antibiot. 51(10): 958-962.

Igarashi, M., et al. 1998. Cremimycin, a new 19-membered macrocyclic lactam 
antibiotic from Strep tom yces  sp. J. Antibiot. 51 (2): 123-129.

Igarashi, M., et al. 1999. Vinylamycin, a new depsipeptide antibiotic from Strep tom yces  

sp. J. Antibiot. 52(10): 873-879.
Kobayashi, H., et al. 2001. Neuroprotectins A and B, bicyclohexapeptides protecting 

chick telencephalic neuronal cells from excitotoxicity. J. Antibiot. 54(12): 1013- 
1018.

Komagata, K., and Suzuki, K. 1987. Lipid and cell wall analysis in bacterial systematics. 
เท Methods in Microbiology, 19: 161-207. London: Academic Press.

Kumar, ร., et. al. 2001. MEGA 2: Molecular Evolutionary Genetics Analysis software. 
Bioinformat. 17(12): 1244-1245.

Kupchan, ร. M., et. al. 1972. Maytanprine and maytanbutine, new antileukaemic ansa 
macroiides from M aytenus buchananii. J. Chem. Comm, pp. 1065.

Kutzner, H. J. 1981. A Handbook on Habitats. Isolation and Identification of Bacteria. 2: 
2028-2090. Berlin: Springer-Verlag.

L a c kn e r, H ., e t al. 2 000 . S tru c tu re s  o f five  c o m p o n e n ts  o f th e  A c tin o m y c in  z  c o m p le x

fro m  S tre p to m yc e s  frad lae , tw o  o f w h ic h  c o n ta in  4 -c h lo ro th re o n in e . J. N at. P rod.

63: 352-356.



109

Locci, R. 1989, Streptomycetes and related genera. เท J. G. Holt (ed.), Bergev's Manual 
of Systematic Bacteriology, Vol. IV, pp, 2451-2491. Baltimore: The Williams & 
Wilkins, Co.

Lorian, V. 1980. Antibiotics เท Labolatorv Medicine, pp. 161-207. Baltimore: Williams and 
Wilkins.

Luria, ร. E. 1960. The bacterial protoplasm composition and organization. เท I. c. 
Gunsalus and R. Y. stanier (eds.), The Bacteria. 1: 1-34. New York: Academic 
press.

Masuma, R., Tunaka, Y., and Omura, ร. 1983. Ammonium ion-depressed fermentation of 
tylosin by the use of a natural zeolite and its significance in the study of 
biosynthetic regulation of the antibiotic. J. Ferment. Technol. 61: 607-614.

Matsuura, N., et al. 2002. Indocarbazostatin and Indocarbazostatin B, novel inhibitors of 
NGF-induced neuronal differentiation in PC 12 cells. J. Antibiot. 55(4): 355-362.

Matsumoto, N., et al. 1999. Lactonamycin, a new antimicrobial antibiotic produced by 
S trep tom yces rish iriens is  MJ773-88K4. J. Antibiot. 52(3): 269-75.

Miao, ร., et al. 1997. Inhibition of bacterial RNA polymerase. Peptide metabolites from 
the cultures of Strep tom yces  sp. J. Nat. Prod. 60: 858-861.

Miyadoh, ร. 1997. Atlas of actinomvcetes. Japan: Asakura Publishing.
Mukhopadhyay, T., et al. 1999. Mathemycin B, a new antifungal macrolactone from 

actinomycète species HIL Y-8620959. J. Nat. Prod. 62: 889-890.
Nolan, R. D., and Cross, T. 1988. Isolation and screening of actinomycètes. เท 

Actinomvcetes in Biotechnology, pp. 1-88. London: Academic Press.
Ochi, K. 1995. A taxonomic study of the genus S trep tom yces  by analysis of ribosomal 

protein AT-L30. Int. J. Svst. Bacteriol. 45: 507-514.
Onaka, H., et al. 2001. Goadsporin, a chemical substance which promotes secondary 

metabolism and morphogenesis in Streptomycetes. J. Antibiot. 54(12): 1036-
1044.



110

Oki, T. 1994. Recent progress of antibiotics research, S4-8. เท K. Komagata, e t .  a l.  

(eds.) Application Control of Microorganisms in Asia. Science and Technology 
Agency, The Institute of Physical and Chemical Research, Japan International 
Science and Technology Exchange Center, pp. 258-294.

Pirt, ร. J. 1975. Principles of Microbe and Cell Cultivation. Oxford: Blackwell Scientific 
Publications.

Puder, c., Zeeck, A., and Beil, พ. 2000. New biologically active rubiginones from 
S t r e p t o m y c e s  sp. J. Antibiot. 53(4): 329-336.

Puseker, K., e t  a l. 1997. Marine natural products. Nat. Prod. Rep. 16: 155-198.
Renner, M. K,, e t  a l. 1999. Cyclomarins A-C, new antiinflammatory cyclic peptides 

produced by a marine bacterium (S t r e p t o m y c e s  sp.). J. Am. Chem. Soc. 121: 
11273-11276.

Rinehart, K. L. Jr., and Shield, L. ร. 1976. Chemistry of the ansamycin antibiotics. 
Fortschr. Chem. Organ. Naturst. 33: 231-307.

Romero, F., e t  a l. 1997. Thiocoraline, a new depsipeptide with antitumor activity 
produced by a marine M ic r o m o n o s p o r a . J. Antibiot. 50(9): 734-741.

Ryu, G., e t  a l. 1999. Tetrin c, a new glycosylated polyene macrolide antibiotic produced 
by S t r e p t o m y c e s  sp. GK 9244. J. Nat. Prod. 62: 917-919.

Saito, H. and Miura, K. 1963. Preparation of transforming deoxyribonucleic acid by 
phenol treatment. Biochem. Biophvs. Acta. 72: 619-629.

Saito, N. and Nei, M. 1987. The neighbor-joining method: a new method for 
reconstructing phylogenetic trees. Mol. Biol. Evol. 4:406-425,

Sarin Tadtong. 2000. Secondary metabolites of mangrove S t r e p t o m y c e s  sp. TRA 9875- 
2. Master’s Thesis, Department of Pharmacognosy, Graduate School, 
Chulalongkorn University.

Sasaki, O., e t .  a l. 2001. TPU-0031 A and B, new antibiotics of the novobiocin group 
produced by S t e r p t o m y c e s  sp. TP-A0556. J. Antibiot. 54(5): 441-447.

S a sa k i, O ., et. al. 2 0 0 2  a. C e d a rm y c in s  A  a n d  B, n e w  a n tim ic ro b ia l a n tib io tic s  fro m

S te rp to m yc e s  sp . T P -A 0 4 5 6 . J. A n tib io t. 5 4 (7 ): 5 6 7 -5 7 2 .



111

Sasaki, O., e t.  a t. 2002 ช. Watasemycins A and B, new antibiotics produced by 
S te r p t o m y c e s  sp. TP-A0597. J. Antibiot. 55(3): 249-255.

Schumacher, R. พ.,et. a l. 1995. y-lndomycinone, a new pluramycin metabolite from a 
deep-sea derived actinomycète. J. Nat. Prod. 58(4): 613-617.

Shiring, E. B. and Gottlieb, อ. 1966. Methods for characterization of S t r e p t o m y c e s  

species. Int. J. Svst. Bacteriol. 16: 313-340.
Sitachitta, N., Gadepalli, M., and Davidson, B. ร. 1996. New a-pyrone containing 

metabolites from a marine-derived actinomycète. Tetra. Lett. 52(24): 8073-8080.
Speitling, M., e t  a l. 1998. Demethyl mutactimycins, new anthracycline antibiotics from 

N o c a r d ia  and S t r e p t o m y c e s  strains. J. Antibiot. 51 (8): 693-698.
Stackebrandt, E. and Goebel, B. M.. 1994. A place for DNA-DNA reassociation and 16S 

rRNA sequence analysis in the present species definition in bacteriology. Int. J. 
Svst. Bacteriol. 44: 846-849.

Tamaoka, J. 1994. Determination of DNA base composition, in Chemical methods in 
prokaryotic systematics. pp. 463-470. England: John Wiley and Sons.

Tang, Y. Q., e t  a l. 2000. Feigrisolides A, B, c  and D, new lactones with antibacterial 
activities from S t r e p t o m y c e s  g r is e u s . J. Antibiot. 53(9): 934-43.

Taniguchi, M., e t  a l . 2002. YM-1817411 a novel benz[a]anthraquinone antibiotic with anti- 
Helicobacter pylori activity from S te r p t o m y c e s  sp. J. Antibiot. 55(1): 30-35.

Thomson, R. H. 1987. Naturally occurring quinones 111: recent advances, pp. 666-686. 
London: Chapman and Hall Ltd.

Tortora, G. J., Funke, B. R., and Case, c. L. 1995. Microbiology, an introduction (5thed.), 
pp. 290-291; 491-512. Bridge Parkway: The Benjamin/Cummings Publishing 
Company, Inc.

Vijaya Kumar, E. K. ร., e t  a l. 1999. Methylsulfomycin I, a new cyclic peptide antibiotic 
from a S t r e p t o m y c e s  sp. HIL Y-9420704. J. Nat. Prod. 62: 1562-1564.

Waksman, S.A. 1953. Letter to the Editor. American Scientist. 41: 8-12.
Waksman, S.A. and Woodruff, H. B. 1962. Selective antibiotics action of various 

substances of microbial origin. J. Bacteriol. 44: 373-384.



1 1 2

Waksman, S A  1967. The Actinomycetes-A summary of current knowledge, New York : 
Ronald press.

Waksman, S.A. and Starkey, อ. M. 1987. Proc. Nat. Acad. Sci. 32: 117.
Williams, ร. T. and Cross, T. 1971. Actinomycètes: Slide and coverslip methods. เท 

Method เท microbiology (4th ed.), p. 320. London: Academic Press.
Williams, ร. T. and Cross, T. 1971. Actinomycètes: Physiological properties เท Method in 

microbiology (4thed.), p. 321. London: Academic Press.
Williams, ร. T., 1984. Numerical classification and identification of streptomycetes. p. 

573-551. Orlando: Academic Press.
Yamada, K. and Komagata, K. 1970. Taxonomic studies on coryneform bacteria, ill.

DNA base composition of coryneform bacteria. J. Gen. Appi. Microbiol. 16: 215- 
224.

Young, M. อ. 1981. Lincomycin production in chemically defined media -  Effects of 
chemical environment on growth and antibiotic production. Ph. อ. Thesis, 
University of Michigan, Ann Arbor.

Zhang, H., et al. 1999. Zelkovamycin, a new cyclic peptide antibiotic from Strep tom yces  

sp. K96-0670. J. Antibiot. 52(1): 29-33.



APPENDIX



114

C U L T U R E  M E D IA

All media were dispensed and sterilized in autoclave for 15 minutes at 15 pound 
pressure (121°C) except for the carbon utilization test medium which was sterilized at 10 
pound for 10 minutes.

1. C a r b o n  u t i l iz a t io n  m e d iu m  ( IS P - 9 )

Basa l m inera l sa lt agar
Carbohydrate 1.00 g

(NH4)2S04 0.264 g

K2HP04(anhydrous) 0.238 g

K2HP04.3H20 0.565 g

MgS04.7H20 0.10 g

Pridham and Gottlieb trace salt (B) 0.10 ml
Agar 1.50 g

Distilled water 100 ml

dham  and  Gottlieb trace sa lt (B)
CuS04.5H20 0.64 g

FeS04.7H20 0.11 g

MnCI2.4H20 0.79 g

ZnS04.7H20 0.15 g

Distilled water 100 ml
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2 . C e l lu lo s e  d e c o m p o s i t io n  m e d iu m

C z a p e k ’s  s o lu t io n ,  f r e e  f r o m  s u c r o s e

k2hpo4 0.10 g

MgS04 0.05 g

nh4ci 0.20 g

KCI 0.05 g

FeS04 0.001 g

Distilled water 100 ml

3 . C o l lo id a l c h i t in  a g a r

Colloidal chitin 0.10-0.25 g

Agar 1.50 g

Distilled water 100 ml

4 . G lu c o s e  b e e f  e x t r a c t  p e p to n e  m e d iu m  (G B P )

Glucose 1.50 g
Beef extract 0.30 g
Peptone 0.60 g
Yeast extract 0.30 g

0.25 gMgS04.7H20  
Distilled water 
pH 7.0-7.4

1 0 0 ml
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5. Glucose beef extract-yeast extract medium (GBY)

Glucose 0.50 g

Soluble starch 2.00 g

Beef extract 0.30 g

Yeast extract 0.50 g

Tryptone 0.50 g

CaC03 0.40 g

NaCI 0.40 g

Na2S04 0.10 g

KCI 0.05 g

MgCI2 0.20 g

kh2po4 0.05 g

Distilled water 100 ml
pH 7.0-7.4

G ly c e r o l - a s p a r a g in e  a g a r

L-asparagine (anhydrous basis) 0.10 g

Glycerol 1.00 g

K2HP04 (anhydrous basis) 0.10 g

Pridham and Gottlieb trace salt (A) 0.10 ml
Agar 1.50 g

Distilled water 100 ml

Pridham  and  Gottlieb trace sa lt (A)
FeS04.7H20 0.10 g

MnCI2.4H20 0.10 g

ZnS04.7H20 0.10 g

100 mlD is tille d  w a te r
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7 . I n o r g a n ic  s a l t - s t a r c h  a g a r  ( IS P - 4 )

Soluble starch (Difco) 10.00 g
K2HP04 (anhydrous) 1.00 g
MgS04.7H20  1.00 g
NaCI 1.00 g
(NH4)2SO4 2.00 g
CaC03 2.00 g
Pridham and Gottlieb trace salt (A) 0.10 ทา!
Agar 1.50 g
Distilled water 100 ml
pH 7.0-7.4

8 . M u l le r -H in to n  m e d iu m  (M H M )

Muller-Hinton (Difco) 3.40 g
Distilled water 100 ml

9 . N u t r ie n t  a g a r

Nutrient agar (Difco) 2.30 g
Distilled water 100 ml

1 0 . N u t r ie n t  g e la t in  b ro th

Beef extract 1.00 g
Peptone 1.00 g
NaCI 0.10 g
Gelatin 10.00 g

100 mlD is tille d  w a te r
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1 1 . O a tm e a l a g a r

Oatmeal agar (Difco) 1 .8 0 g

Distilled water 1 0 0 ml
pH 7.2

1 2 . P e p to n e  iro n  a g a r

Peptone iron agar (Difco) 3.60 g

Distilled water 100 ml

N it r a te  b ro th

Peptone 1.00 g

kno3 0.10 g

NaCI 0.50 g

Distilled water 100 ml
pH 7.0

P e p to n e  y e a s t  e x t r a c t  m e d iu m  (P Y )

Glucose 2.00 g

Soluble starch 1.00 g

Yeast extract 0.30 g

Peptone 0.50 g

Beef extract 0.50 g

CaC03 0.30 g

NaCI 0.50 g

100 mlD is tille d  w a te r
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15 . S a b o u r a u d  d e x t r o s e  a g a r  (S D A )

Sabouraud dextrose agar 3.00 g

Distilled water 100 ml

S k im  m ilk

Skim milk (Difco) 10.00 g

Distilled water 100 ml

S ta r c h - c a s e in  n i t r a te  a g a r

Starch 1.00 g

Sodium caseinate 0,03 g

KN03 0.20 g

Agar 1.50 g

Sea water 100 ml
pH 7.0-7.4 

T y r o s in e  a g a r

Glycerol 1.50 g

L-Tyrosine 0.05 g

L-Asparagine 0.10 g

K2HP04.7H20  (anhydrous basis) 0.05 g

MgS04.7H20 0.05 g

NaCI 0.05 g

FeS04.7H20 0.01 g

Pridham and Gottlieb trace salt (A) 0.10 ml
Agar 1.50 g



120

Distilled water 100 ทา!
pH 7.2-7.4

1 9 . Y e a s t  e x t r a c t - m a l t  e x t r a c t  b r o th  (Y M , ISP-2)

Glucose 0.40 g

Yeast extract 0.40 g

Malt extract 1.00 g

CaC03 0.10 g

Distilled water 100 ml

For preparing agar medium, 1.5 g agar powder was added.
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16S rDNA SEQUENCING DATA

abiAPRISM-
(Ariel 377 Version 3 4.1 ASM 00Version ะ! 3.1b2

15-PC4-3-T7 ABD
PC5-3-T7.AED Lar« 15

Signai G.43 A.63 T.31 C:68 OT (BO Set Any-Prmer}Bigdye Matrix 1RSPants 1550 to 8500 Pk 1 Lnc 1550
Tue. May 28. 2002 09:36 Mon. May 27. 2002 19 26 Spacing 10 38(10.38;-
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Z
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CGi
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A fljAPfSSM’
(Ariel 377 Version 3 4 1 ABI100Version 3.3. Ib2

15-PC4-3-T7ABD
PC4-3-T7 ABD Dare 15

Signal G 43 A:63 โ:31 C:68 DT (3D Set Any-Prmer}Bigdye Matnx LRSPants 1550 to 8500 Pk 1 Li>c: 1550
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a h APRISM
r.todet 317 Version 3 4 1 ABU 00Version 3.3 1b2

16-FC4-3-SP6 ABD
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3GG&AGA AGC G3&&GTGAC G G IAC  C TG 2A  GAAGPAG3GCCGG CTAAC IS C  G fG G CAG C  A  < r  C C C G G IA A T A C  G I'AGGGC GZ AAG C  G TTG 1C C  Q G AATTA  TTGGG C G TA A A  GAGC  480 490 500 510 520 530 540 550 560 570 580 590

''à û à à â Ê ^ È Ê Ê à Ê É M é Ê
■> m WTV*I>Ï* -r^rm nr  a A nr-v A a m m  m arm onna BfiaaT ran  ziA''Tnrr,~NTf4T ท;C G IA A G C G 3 C T T G T C  œ  G TC N G A T  GT G ftA A A C C  c  G 3G G C TTA A C  C O X G G G re  T  G S A T IT C G A ia C C G G C  A A G C T  A A A G T T T C G G n R G G G G A G M r C G G  A A T nŒ TN S G T  G  600 610 620 650 640 650 660 670 680 690

TAACGST GAflAAKTXIENCCAAASTrQNG710 720 730
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abiApwswr
Model £77 Version 3.4,1 ABI100Version 3.3 1ช2

17-PC4-3-333F.ABD
POi-3-339F.4BD Lane 17

SignalGKX) A91 T<t?C'84 DT {BD Set Any-Primer}Bigdye (Matrix LBSPoints 1S50 to 8600 Pk 1 Loc: 1550
Tue, May 28,ร?10°ฑ Mon’ May 27, 2002 19:26 Spacing 10 37{10.37}

abiAPMSivr
t Axle I 377 Version 3.4.1 ABI100Version 3 3.1b2

17-P03-339F ABD 
PC4-3-339F.ABDเ_3ทร 17

Signal G.100 A 91 T42C84 DT {BD Set Any-Pnmer}Bigdye Matnx LRSPoints 1550 to 8603 Pk 1 Loc. 1550
Tue. May 2>6 2๓2 10:11 Mon, May 27 2002 19:26 Spacing: 10.37(10 37

SGjVCGXCOSAAGGCTAAAACrCAAACGAA !'"GACGQGGGCCCa:,\CAAGlGGCGG?eCA7G:Ga:'':AAnCr ACACAACŒGAAAAACC r.PCCAAGGC 1 G4CATA.CAC4 9 0  5 0 0  5 I  w 520 530 540 5 5 0  560 5 7  0  5 8 f i  SÇ

à À tJ น
:c GGAAAACC CrGGAAACAft. GGTOCCCCT TSTGST COST GTAGZAACTGGTN CATGGCT ■0 600 610 620 630 640



1 2 4

abiAPHSMT
Model 377 Version 3 4 1 ABI100Version 3 3.1b2

19*PC4-3-785F ABD
PC4-3-785F ABD Lane 19

Signai G 151 A 129 r 58 0:136 DT {BD Sel Any-Prirner}Qigdye MalriK LRSPoints 1470 to 9500 Pk 1 Loc 1470
Page 2๗3 rri. May 31,2002 09:08 Thu, May 30 2002 16 58 Spacing 10 09(10.09;

1GG3 (?£A TrCCACG'7TG GC03:GCa3[?GCTAACGCA';TÎAAG-’':CCCCGCCTGGAGAGW.’GGCCGCAAGGC AAA/C I CAA/GGAAr7GJCGQ33 Q3CCQCACAAG;GGCGG®OCA 30 40 SO 60 70 BO 90 100

XJIGQCT TAAT TCGflCGCAACGCGAiGAACCI ÏACCAAG3C riGACATTOCCGGAAAACCCTGGftGĵ GGGXar CTTGTGGrCX3G:GpraGG0GGï CCATGGCTGTCGTCAGC ? 140 150 160 170 180 190 200 210 220

^r-f-n-niinïirrTrYyîPTOacrrrerriirairrfriiiierrT'TrrTr^fr'fr^frrairA'i’frCT'rTmïïl'ffirmw: îtACAGGAGAC'TGCCQQGG'ICAAC rCQGftGCRAGtCGïG~CGT(AGATGITGQGnAAGTCCCGCA/CGAQCGCAACCCTTGrTCTGrG:'TGZCAGCATQCCT‘T'?CGQ3G' C3\ rGQQGAC :CACAGGftG?C'̂ C:CGGGG';CAACTCGGRGGftA© 240 250 260 270 280 290 300 310 320 330 340 350

โrGGGGWC๑ c G 7CAAG XATCACXacœCTOATGTCrTQGQCTFQCACPCGIoc -ACAA :GQCc GGI7CAATGAQC TQCGAAŒC G.GAGG:GGAQC GAAT c 1 CAAAAAGC c GG: c ICA ( 360 I/o 380 190 400 410 420 430 440 450 460 470

พ น ^ ๗

abiApwsivr
Mode) 377 Version 3 4 1 ABI100Version 3 3 1ช2

19'PC4-3-/65".ABD
PC4-3-785F ABD Lane 19

Signai G.151 A:129 I 58 c 135 DT (BD Set Any-Primer)Bigdye Matnx LRSPoints 1470 to S5CO Pk 1 Lee: 1470
F.1 * , : ,  ร ะ »Thu May 30. 2002 16:58 Spacing. 10.09(10.09}

ïrTCGGATTGGGGIC:OOAfiC ÏCGACCCCA : GAAG tCGGAGT'CQCIAGTAATCQCAGATCAGCATTGCTGCGGrGAATACGT XCCQGGCCT7G7ACACAC CGCCCGTCACGT CA 480 490 500 510 520 530 540 550 560 570 580 59

*wütty h J M i
CGAAAG TCGGiAWCACCCGAAGC CGGTGGC CCAACC CTTGrOGAGGGP.a: C GTCGAAGGTGGGACT GGCGA TTGG GAC GAAGTCG7AAC AA GG 1AGCCGGA AA TTOAA 600 610 620 630 640 650 660 670 680 690

ป ี^
ÎTTOXGCGG œCCGATGGCa33XC(33G APGGATT CCGACH3TCGGGCC<XAV̂7G3CCCriycN 710 720 730 740 750 760
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