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Peptide Array, Influenza Virus A/Thailand/4(SP-528)/2004 (H5N1) Hemagglutinin Protein 
 
Catalog No. NR-2604 
This reagent is the tangible property of the U.S. Government. 

 
Product Description:  The 94-peptide array spans the hemagglutinin protein of the 
A/Thailand/4(SP-528)/2004 (H5N1) strain of influenza virus (GenPept:  AAV34704).  Peptides are 
16- to 17-mers, with 11 or 12 amino acid overlaps. 
 
Lot:  333132-333225-X 
 

 

The following information applies to all peptides: 
 

 Appearance Purple lyophilized powder (Peptide 32)
 Off white lyophilized powder (Peptide 90) 

 White lyophilized powder (All other peptides) 

 Mass spectral analysis Correct MW by Electrospray 

 Counter Ion Trifluoroacetate 
 

Peptide-specific information is shown in the two tables below. 
 
 

 
 

Peptide Date of Mfg. Length Sequence
Molecular 

Weight (amu)

Purity by 

HPLC
a

Peptide 

Content
b

1 of 94 03/08/06 17 1 MEKIVLLFAIVSLVKSD 17 1905.4 60.0% 78.5%

2 of 94 04/05/06 17 7 LFAIVSLVKSDQICIGY 23 1869.3 28.1% 81.5%

3 of 94 02/27/06 17 13 LVKSDQICIGYHANNST 29 1863.1 90.4% 79.4%

4 of 94 03/01/06 17 19 ICIGYHANNSTEQVDTI 35 1878.1 82.4% 86.9%

5 of 94 03/24/06 17 25 ANNSTEQVDTIMEKNVT 41 1894.0 91.8% 83.2%

6 of 94 03/13/06 17 30 EQVDTIMEKNVTVTHAQ 46 1943.2 81.8% 81.1%

7 of 94 03/02/06 17 36 MEKNVTVTHAQDILEKT 52 1957.2 80.1% 80.2%

8 of 94 03/02/06 16 42 VTHAQDILEKTHNGKL 57 1804.0 80.1% 69.2%

9 of 94 03/06/06 17 47 DILEKTHNGKLCDLDGV 63 1870.1 98.2% 76.5%

10 of 94 03/03/06 17 53 HNGKLCDLDGVKPLILR 69 1891.3 84.3% 69.5%

11 of 94 03/23/06 17 59 DLDGVKPLILRDCSVAG 75 1771.1 87.1% 78.1%

12 of 94 03/17/06 17 65 PLILRDCSVAGWLLGNP 81 1824.2 38.3% 82.5%

13 of 94 03/16/06 17 71 CSVAGWLLGNPMCDEFI 87 1855.2 57.0% 86.7%

14 of 94 03/08/06 17 77 LLGNPMCDEFINVPEWS 93 1964.3 81.2% 84.8%

15 of 94 03/16/06 17 83 CDEFINVPEWSYIVEKA 99 2042.3 83.8% 79.5%

16 of 94 03/16/06 17 89 VPEWSYIVEKANPVNDL 105 1973.2 80.4% 80.4%

17 of 94 03/13/06 17 95 IVEKANPVNDLCYPGDF 111 1894.1 93.4% 81.1%

18 of 94 03/13/06 17 101 PVNDLCYPGDFNDYEEL 117 2003.1 85.7% 64.7%

19 of 94 03/08/06 17 107 YPGDFNDYEELKHLLSR 123 2096.3 96.7% 78.5%

20 of 94 03/13/06 17 113 DYEELKHLLSRINHFEK 129 2171.4 93.2% 74.8%
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Peptide Date of Mfg. Length Sequence
Molecular 

Weight (amu)

Purity by 

HPLC
a

Peptide 

Content
b

21 of 94 03/08/06 17 119 HLLSRINHFEKIQIIPK 135 2086.5 96.4% 75.3%

22 of 94 03/08/06 17 125 NHFEKIQIIPKSSWSSH 141 2038.3 90.0% 75.9%

23 of 94 03/16/06 17 130 IQIIPKSSWSSHEASLG 146 1840.1 92.0% 79.0%

24 of 94 03/13/06 17 136 SSWSSHEASLGVSSACP 152 1691.8 92.4% 79.7%

25 of 94 03/16/06 17 142 EASLGVSSACPYQGKSS 158 1670.8 87.5% 83.2%

26 of 94 03/08/06 17 148 SSACPYQGKSSFFRNVV 164 1877.1 95.0% 90.4%

27 of 94 03/08/06 17 153 YQGKSSFFRNVVWLIKK 169 2100.5 96.4% 79.4%

28 of 94 03/16/06 17 159 FFRNVVWLIKKNSTYPT 175 2113.5 94.5% 77.1%

29 of 94 03/16/06 17 165 WLIKKNSTYPTIKRSYN 181 2112.5 90.9% 80.3%

30 of 94 03/20/06 17 171 STYPTIKRSYNNTNQED 187 2031.1 91.1% 81.9%

31 of 94 03/13/06 17 177 KRSYNNTNQEDLLVLWG 193 2050.3 90.8% 79.6%

32 of 94 03/21/06 17 183 TNQEDLLVLWGIHHPND 199 2001.2 82.1% 75.7%

33 of 94 03/20/06 17 189 LVLWGIHHPNDAAEQTK 205 1929.2 92.6% 77.8%

34 of 94 03/13/06 17 195 HHPNDAAEQTKLYQNPT 211 1964.1 95.5% 80.4%

35 of 94 03/20/06 17 201 AEQTKLYQNPTTYISVG 217 1913.1 83.3% 84.3%

36 of 94 03/24/06 17 207 YQNPTTYISVGTSTLNQ 223 1887.0 80.6% 91.1%

37 of 94 03/13/06 17 213 YISVGTSTLNQRLVPRI 229 1917.2 92.6% 83.6%

38 of 94 03/13/06 17 219 STLNQRLVPRIATRSKV 235 1939.3 89.1% 79.1%

39 of 94 03/17/06 17 225 LVPRIATRSKVNGQSGR 241 1839.1 80.6% 74.8%

40 of 94 03/16/06 17 231 TRSKVNGQSGRMEFFWT 247 2031.3 88.7% 83.1%

41 of 94 03/20/06 17 237 GQSGRMEFFWTILKPND 253 2026.3 92.0% 80.0%

42 of 94 03/20/06 17 243 EFFWTILKPNDAINFES 259 2071.3 89.0% 85.6%

43 of 94 03/16/06 17 249 LKPNDAINFESNGNFIA 265 1864.0 87.4% 88.1%

44 of 94 03/17/06 17 255 INFESNGNFIAPEYAYK 271 1977.2 69.6% 84.5%

45 of 94 03/22/06 17 261 GNFIAPEYAYKIVKKGD 277 1913.2 89.8% 73.8%

46 of 94 03/24/06 17 267 EYAYKIVKKGDSTIMKS 283 1961.3 41.8% 72.5%

47 of 94 03/20/06 17 273 VKKGDSTIMKSELEYGN 289 1899.2 92.0% 78.2%

48 of 94 03/23/06 17 279 TIMKSELEYGNCNTKCQ 295 1962.3 89.8% 80.8%

49 of 94 03/21/06 17 285 LEYGNCNTKCQTPMGAI 301 1843.1 92.6% 88.2%

50 of 94 03/23/06 17 291 NTKCQTPMGAINSSMPF 307 1827.1 88.8% 89.4%

51 of 94 03/01/06 17 297 PMGAINSSMPFHNIHPL 313 1863.2 93.4% 77.1%

52 of 94 03/01/06 17 303 SSMPFHNIHPLTIGECP 319 1880.2 88.4% 80.6%

53 of 94 03/02/06 17 309 NIHPLTIGECPKYVKSN 325 1913.2 85.6% 72.6%

54 of 94 03/21/06 17 315 IGECPKYVKSNRLVLAT 331 1891.3 90.7% 74.8%

55 of 94 03/09/06 17 321 YVKSNRLVLATGLRNSP 337 1888.2 88.3% 75.0%

56 of 94 03/02/06 17 327 LVLATGLRNSPQRERRR 343 2022.3 83.3% 63.5%

57 of 94 02/27/06 17 333 LRNSPQRERRRKKRGLF 349 2197.6 92.8% 65.9%

58 of 94 02/24/06 17 339 RERRRKKRGLFGAIAGF 355 2018.4 94.2% 65.2%

59 of 94 03/24/06 17 345 KRGLFGAIAGFIEGGWQ 361 1807.8 81.0% 79.9%

60 of 94 04/06/06 17 351 AIAGFIEGGWQGMVDGW 367 1794.0 59.6% 90.2%
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Peptide Date of Mfg. Length Sequence
Molecular 

Weight (amu)

Purity by 

HPLC
a

Peptide 

Content
b

61 of 94 03/16/06 17 357 EGGWQGMVDGWYGYHHS 373 1966.1 87.7% 92.6%

62 of 94 03/13/06 17 363 MVDGWYGYHHSNEQGSG 379 1924.0 91.3% 82.1%

63 of 94 03/20/06 17 369 GYHHSNEQGSGYAADKE 385 1849.8 91.9% 80.4%

64 of 94 03/06/06 17 375 EQGSGYAADKESTQKAI 391 1782.9 96.9% 74.8%

65 of 94 03/10/06 17 381 AADKESTQKAIDGVTNK 397 1775.9 92.6% 76.8%

66 of 94 03/09/06 17 387 TQKAIDGVTNKVNSIID 403 1816.0 83.1% 79.7%

67 of 94 04/05/06 17 393 GVTNKVNSIIDKMNTQF 409 1909.2 22.7% 83.7%

68 of 94 03/09/06 17 399 NSIIDKMNTQFEAVGRE 415 1952.2 85.5% 76.5%

69 of 94 02/27/06 17 405 MNTQFEAVGREFNNLER 421 2055.3 93.6% 81.4%

70 of 94 03/16/06 17 411 AVGREFNNLERRIENLN 427 2044.3 92.2% 75.2%

71 of 94 03/08/06 17 417 NNLERRIENLNKKMEDG 433 2073.3 97.7% 78.3%

72 of 94 03/08/06 17 423 IENLNKKMEDGFLDVWT 439 2052.3 83.8% 80.9%

73 of 94 03/20/06 17 429 KMEDGFLDVWTYNAELL 445 2044.3 80.2% 78.8%

74 of 94 04/03/06 17 435 LDVWTYNAELLVLMENE 451 2052.3 83.8% 89.6%

75 of 94 03/24/06 17 441 NAELLVLMENERTLDFH 457 2044.3 88.0% 75.7%

76 of 94 03/21/06 17 447 LMENERTLDFHDSNVKN 463 2062.2 83.2% 78.4%

77 of 94 02/27/06 17 453 TLDFHDSNVKNLYDKVR 469 2064.3 84.8% 80.8%

78 of 94 03/27/06 17 459 SNVKNLYDKVRLQLRDN 475 2075.4 83.7% 76.9%

 79 of 94 03/23/06 17 465 YDKVRLQLRDNAKELGN 481 2032.3 91.2% 71.6%

80 of 94 03/20/06 17 470 LQLRDNAKELGNGCFEF 486 1954.2 94.5% 77.3%

81 of 94 03/17/06 17 476 AKELGNGCFEFYHKCDN 492 1975.2 88.8% 75.2%

82 of 94 03/17/06 17 482 GCFEFYHKCDNECMESV 498 2041.3 83.6% 81.3%

83 of 94 03/20/06 17 488 HKCDNECMESVRNGTYD 504 2001.2 83.3% 76.8%

84 of 94 03/09/06 17 494 CMESVRNGTYDYPQYSE 510 2042.2 82.3% 86.1%

85 of 94 03/16/06 17 500 NGTYDYPQYSEEARLKR 516 2090.2 90.7% 78.0%

86 of 94 03/17/06 17 506 PQYSEEARLKREEISGV 522 1991.2 90.0% 79.5%

87 of 94 03/20/06 17 512 ARLKREEISGVKLESIG 528 1885.2 85.7% 75.9%

88 of 94 03/27/06 17 518 EISGVKLESIGIYQILS 534 1849.2 80.2% 74.3%

89 of 94 03/30/06 17 524 LESIGIYQILSIYSTVA 540 1870.2 12.5% 86.5%

90 of 94 03/27/06 17 530 YQILSIYSTVASSLALA 546 1800.1 19.3% 78.4%

91 of 94 03/24/06 17 536 YSTVASSLALAIMVAGL 552 1667.0 29.7% 83.0%

92 of 94 03/24/06 17 542 SLALAIMVAGLSLWMCS 558 1766.2 23.4% 84.1%

93 of 94 03/20/06 16 548 MVAGLSLWMCSNGSLQ 563 1697.0 80.2% 84.0%

94 of 94 03/27/06 16 553 SLWMCSNGSLQCRICI 568 1814.2 84.6% 78.9%

a
% full-length                                                                                                                                                                                                       

b
Remainder is salt and water 
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Peptide
Ala 

(A)

Arg    

(R) 

Asx 

(N,D)

Cys 

(C)

Glx 

(Q,E)

Gly 

(G)

His 

(H)

Ile     

(I)

Leu 

(L)

Lys 

(K)

Met 

(M)

Phe 

(F)

Pro 

(P)

Ser 

(S)

Thr 

(T)

Trp 

(W)

Tyr 

(Y)

Val    

(V)

1 of 94 Expected 1.00 1.00 1.00 2.00 3.00 2.00 1.00 1.00 2.00 3.00

Actual 1.16 0.91 1.08 0.67
a

3.00 1.81 0.93 0.94 1.79 1.22
a

2 of 94 Expected 1.00 1.00 1.00 1.00 1.00 3.00 2.00 1.00 1.00 2.00 1.00 2.00

Actual 1.01 1.11 0.00
b

1.00 0.99 1.96
a

2.17 0.94 0.98 2.08 0.93 1.53
a

3 of 94 Expected 1.00 3.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00 1.00

Actual 0.99 3.02 0.00
b

0.91 1.00 1.02 1.89 1.01 0.95 1.82 0.94 1.03 0.94

4 of 94 Expected 1.00 3.00 1.00 2.00 1.00 1.00 3.00 1.00 2.00 1.00 1.00

Actual 1.00 2.85 0.00
b

1.88 0.82 0.86 2.50 0.76
c

1.56
d

0.87 1.00

5 of 94 Expected 1.00 4.00 3.00 1.00 1.00 1.00 1.00 3.00 2.00

Actual 0.99 4.07 3.00 1.05 1.13 1.12 0.99 3.14 2.33

6 of 94 Expected 1.00 2.00 4.00 1.00 1.00 1.00 1.00 3.00 3.00

Actual 1.15 2.22 4.00 1.21 0.76
e

1.18 0.76
f

2.93 3.43

7 of 94 Expected 1.00 2.00 3.00 1.00 1.00 1.00 2.00 1.00 3.00 2.00

Actual 1.21 2.06 3.00 1.19 0.74
e

0.64
g

2.06 0.80 2.64 1.92

8 of 94 Expected 1.00 2.00 2.00 1.00 2.00 1.00 2.00 2.00 2.00 1.00

Actual 1.21 2.17 2.10 1.00 2.05 0.80 1.60 2.00 1.75 1.05

9 of 94 Expected 4.00 1.00 1.00 2.00 1.00 1.00 3.00 2.00 1.00 1.00

Actual 4.12 0.00
b

1.00 2.08 1.05 0.69
e

2.74 2.03 0.96 1.11

10 of 94 Expected 1.00 3.00 1.00 2.00 1.00 1.00 4.00 2.00 1.00 1.00

Actual 0.87 3.25 0.00
b

2.00 1.13 0.70
e

3.90 1.66 1.03 0.75
h

11 of 94 Expected 1.00 1.00 3.00 1.00 2.00 1.00 3.00 1.00 1.00 1.00 2.00

Actual 0.99 0.93 2.98 0.00
b

2.00 0.85 2.96 0.81 0.94 0.89 1.67

12 of 94 Expected 1.00 1.00 2.00 1.00 2.00 1.00 4.00 2.00 1.00 1.00 1.00

Actual 1.01 1.07 1.90 0.00
b

2.00 0.67
e

3.55 1.73 0.85 0.00
i

0.97

13 of 94 Expected 1.00 2.00 2.00 1.00 2.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 1.00 2.01 0.00
b

0.97 2.00 0.87 1.96 0.99 1.01 0.99 0.85 0.00
i

1.07

14 of 94 Expected 3.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00 1.00

Actual 3.16 0.00
b

2.20 1.00 0.93 1.85 1.10 0.73
j

2.23 0.93 0.00
i

1.13

15 of 94 Expected 1.00 2.00 1.00 3.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00

Actual 0.97 2.22 0.00
b

3.00 1.52
a

0.97 1.02 0.96 0.97 0.00
i

0.98 1.50
a

16 of 94 Expected 1.00 3.00 2.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 3.00

Actual 1.04 3.00 1.89 0.53
a

0.98 1.03 1.97 0.93 0.00
i

0.96 2.65
a

17 of 94 Expected 1.00 4.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 2.00

Actual 1.00 3.87 0.00
b

0.96 1.00 0.51
a

0.98 0.98 1.00 1.90 0.97 1.13
a

18 of 94 Expected 5.00 1.00 2.00 1.00 2.00 1.00 2.00 2.00 1.00

Actual 4.88 0.00
b

1.81 1.00 1.98 0.92 1.94 1.98 0.96

19 of 94 Expected 1.00 3.00 2.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00 2.00

Actual 1.01 3.11 2.00 1.07 0.93 2.74 0.87 1.02 1.03 0.89 2.04

20 of 94 Expected 1.00 2.00 3.00 2.00 1.00 3.00 2.00 1.00 1.00 1.00

Actual 1.07 2.17 3.00 2.15 1.01 3.31 2.19 1.12 1.04 1.09

Table 2 - Amino Acid Analysis
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Peptide
Ala 

(A)

Arg    

(R) 

Asx 

(N,D)

Cys 

(C)

Glx 

(Q,E)

Gly 

(G)

His 

(H)

Ile     

(I)

Leu 

(L)

Lys 

(K)

Met 

(M)

Phe 

(F)

Pro 

(P)

Ser 

(S)

Thr 

(T)

Trp 

(W)

Tyr 

(Y)

Val    

(V)

21 of 94 Expected 1.00 1.00 2.00 2.00 4.00 2.00 2.00 1.00 1.00 1.00

Actual 1.05 1.12 2.00 2.16 2.46
a

2.07 2.18 1.06 1.31 1.03

22 of 94 Expected 1.00 2.00 2.00 3.00 2.00 1.00 1.00 4.00 1.00

Actual 0.92 2.00 2.10 1.44
a

2.06 0.89 1.20 4.16 0.00
i

23 of 94 Expected 1.00 2.00 1.00 1.00 3.00 1.00 1.00 1.00 5.00 1.00

Actual 1.03 1.84 1.00 0.95 1.98
a

1.01 1.02 1.01 4.52 0.00
i

24 of 94 Expected 2.00 1.00 1.00 1.00 1.00 1.00 1.00 7.00 1.00 1.00

Actual 2.18 0.00
b

1.00 1.10 1.01 1.10 1.05 6.15 0.00
i

1.10

25 of 94 Expected 2.00 1.00 2.00 2.00 1.00 1.00 1.00 5.00 1.00 1.00

Actual 2.00 0.00
b

1.87 2.00 1.01 1.01 0.94 4.37 0.96 1.01

26 of 94 Expected 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 4.00 1.00 2.00

Actual 0.88 1.02 1.06 0.00
b

1.02 1.00 1.01 2.08 0.86 3.31 0.81 1.08
a

27 of 94 Expected 1.00 1.00 1.00 1.00 1.00 1.00 3.00 2.00 2.00 1.00 1.00 2.00

Actual 0.97 0.94 1.07 1.00 0.93 0.96 2.69 1.93 1.70 0.00
i

0.96 1.22
a

28 of 94 Expected 1.00 2.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 1.00 1.00 2.00

Actual 0.99 1.93 0.82 1.00 1.88 2.08 0.94 0.92 1.89 0.00
i

1.01 0.97
a

29 of 94 Expected 1.00 2.00 2.00 1.00 3.00 1.00 2.00 2.00 1.00 2.00

Actual 1.13 1.95 1.60 1.00 2.79 0.93 1.84 1.77 0.00
i

2.00

30 of 94 Expected 1.00 4.00 2.00 1.00 1.00 1.00 2.00 3.00 2.00

Actual 1.12 4.31 2.00 0.96 1.05 1.12 2.14 3.10 2.24

31 of 94 Expected 1.00 4.00 2.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 1.20 3.90 1.87 1.00 2.93 1.05 1.01 0.94 0.00
i

1.01 0.89

32 of 94 Expected 4.00 2.00 1.00 2.00 1.00 3.00 1.00 1.00 1.00 1.00

Actual 3.88 1.87 1.00 1.85 0.88 2.73 1.02 1.02 0.00
i

0.95

33 of 94 Expected 2.00 2.00 2.00 1.00 2.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00

Actual 2.16 2.10 1.96 1.06 1.73 0.65
e

2.00 1.06 1.06 1.05 0.00
i

0.93

34 of 94 Expected 2.00 3.00 3.00 2.00 1.00 1.00 2.00 2.00 1.00

Actual 2.19 3.10 3.00 1.99 1.07 1.10 2.15 2.11 1.05

35 of 94 Expected 1.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00 2.00 1.00

Actual 1.05 0.86 2.80 1.00 0.94 1.01 1.00 0.91 0.96 2.90 1.96 0.97

36 of 94 Expected 2.00 2.00 1.00 1.00 1.00 1.00 2.00 4.00 2.00 1.00

Actual 2.13 2.00 1.30 1.21 1.26 0.97 2.36 4.31 2.15 1.30

37 of 94 Expected 2.00 1.00 1.00 1.00 2.00 2.00 1.00 2.00 2.00 1.00 2.00

Actual 2.20 1.02 1.01 1.00 1.76 2.05 1.05 1.89 1.91 0.78
k

2.07

38 of 94 Expected 1.00 3.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00 2.00

Actual 1.03 3.24 1.01 1.00 0.94 2.00 1.00 1.24 1.97 1.87 2.02

39 of 94 Expected 1.00 3.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 2.00 1.00 2.00

Actual 1.21 3.16 1.08 1.01 2.00 1.11 1.08 1.10 1.20 2.00 1.18 2.17

40 of 94 Expected 2.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00

Actual 2.28 0.99 2.00 2.17 1.05 1.07 2.25 2.00 1.88 0.00
i

1.03

Table 2 - Amino Acid Analysis
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Peptide
Ala 

(A)

Arg    

(R) 

Asx 

(N,D)

Cys 

(C)

Glx 

(Q,E)

Gly 

(G)

His 

(H)

Ile     

(I)

Leu 

(L)

Lys 

(K)

Met 

(M)

Phe 

(F)

Pro 

(P)

Ser 

(S)

Thr 

(T)

Trp 

(W)

Tyr 

(Y)

Val    

(V)

41 of 94 Expected 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00

Actual 1.23 2.16 1.98 2.00 0.54
e

0.89 1.11 0.87 2.26 1.12 0.95 0.72
d

0.00
i

42 of 94 Expected 1.00 3.00 2.00 2.00 1.00 1.00 3.00 1.00 1.00 1.00 1.00

Actual 1.09 3.24 2.00 1.62 0.93 1.13 3.42 1.05 1.01 0.76
d

0.00
i

43 of 94 Expected 2.00 5.00 1.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00

Actual 2.06 4.94 0.97 1.06 1.90 1.00 1.00 1.95 1.00 0.98

44 of 94 Expected 2.00 3.00 2.00 1.00 2.00 1.00 2.00 1.00 1.00 2.00

Actual 2.33 3.12 2.00 1.13 1.94 1.10 2.13 1.10 0.96 2.23

45 of 94 Expected 2.00 2.00 1.00 2.00 2.00 3.00 1.00 1.00 2.00 1.00

Actual 2.10 1.98 1.14 2.00 1.09
a

3.08 1.13 1.12 1.90 0.55
a

46 of 94 Expected 1.00 1.00 1.00 1.00 2.00 4.00 1.00 2.00 1.00 2.00 1.00

Actual 1.01 1.10 1.00 1.12 1.55
a

4.35 1.09 2.04 0.94 1.94 0.56
a

47 of 94 Expected 2.00 2.00 2.00 1.00 1.00 3.00 1.00 2.00 1.00 1.00 1.00

Actual 1.92 1.86 2.00 1.00 1.01 2.55 0.95 1.81 0.63
d

1.00 0.53
h

48 of 94 Expected 2.00 2.00 3.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 1.00

Actual 2.14 0.00
b

3.00 1.10 0.96 1.12 2.23 1.08 1.04 1.93 1.11

49 of 94 Expected 1.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00

Actual 1.04 1.96 0.00
b

1.85 2.00 0.99 1.00 1.00 1.01 0.97 1.83 0.98

50 of 94 Expected 1.00 2.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 2.00 2.00 2.00

Actual 1.04 1.92 0.00
b

0.89 1.00 0.97 1.00 2.04 1.03 1.94 1.89 1.80

51 of 94 Expected 1.00 2.00 1.00 2.00 2.00 1.00 2.00 1.00 3.00 2.00

Actual 1.10 2.10 1.00 1.55
l

1.51
e

1.08 2.15 1.01 3.23 1.91

52 of 94 Expected 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 3.00 2.00 1.00

Actual 1.00 0.00
b

1.11 0.90 1.44
l

1.69 1.01 1.03 1.05 3.19 1.84 0.72
d

53 of 94 Expected 2.00 1.00 1.00 1.00 1.00 2.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Actual 2.35 0.00
b

1.27 1.00 0.80 1.50
e

1.19 1.97 2.52 1.11 0.75
d

0.99 0.74
h

54 of 94 Expected 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 2.00

Actual 1.14 1.10 1.09 0.00
b

1.02 1.00 0.98 2.06 2.05 1.05 0.68
c

1.02 1.01 1.85

55 of 94 Expected 1.00 2.00 2.00 1.00 3.00 1.00 1.00 2.00 1.00 1.00 2.00

Actual 1.16 1.74 2.08 1.00 2.43 0.70
m

1.11 1.92 0.96 0.83 1.90

56 of 94 Expected 1.00 5.00 1.00 2.00 1.00 3.00 1.00 1.00 1.00 1.00

Actual 1.20 5.07 1.04 2.06 1.00 2.69 1.13 0.94 0.96 0.71
h

57 of 94 Expected 6.00 1.00 2.00 1.00 2.00 2.00 1.00 1.00 1.00

Actual 6.24 1.05 2.12 1.09 2.00 2.06 1.04 1.15 0.91

58 of 94 Expected 2.00 5.00 1.00 3.00 1.00 1.00 2.00 2.00

Actual 2.30 5.32 1.00 3.33 1.00 1.04 1.98 2.12

59 of 94 Expected 2.00 1.00 2.00 5.00 2.00 1.00 1.00 2.00 1.00

Actual 2.30 1.15 2.00 5.41 2.03 1.13 1.12 1.77 0.00
i

60 of 94 Expected 2.00 1.00 2.00 5.00 2.00 1.00 1.00 2.00 1.00

Actual 2.05 1.00 1.87 5.40 1.83 1.08 0.93 0.00
i

1.04

Table 2 - Amino Acid Analysis
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Peptide
Ala 

(A)

Arg    

(R) 

Asx 

(N,D)

Cys 

(C)

Glx 

(Q,E)

Gly 

(G)

His 

(H)

Ile     

(I)

Leu 

(L)

Lys 

(K)

Met 

(M)

Phe 

(F)

Pro 

(P)

Ser 

(S)

Thr 

(T)

Trp 

(W)

Tyr 

(Y)

Val    

(V)

61 of 94 Expected 1.00 2.00 5.00 2.00 1.00 1.00 2.00 2.00 1.00

Actual 1.01 1.73 5.00 1.97 1.00 0.92 0.00
i

2.01 1.04

62 of 94 Expected 2.00 2.00 4.00 2.00 1.00 2.00 1.00 2.00 1.00

Actual 1.94 1.84 4.00 1.91 0.78
f

1.78 0.00
i

1.91 0.83

63 of 94 Expected 2.00 2.00 3.00 3.00 2.00 1.00 2.00 2.00

Actual 2.12 2.05 2.79 3.00 1.56
l

1.02 1.77 1.87

64 of 94 Expected 3.00 1.00 4.00 2.00 1.00 2.00 2.00 1.00 1.00

Actual 3.24 1.03 4.00 1.89 1.03 2.06 1.80 0.93 1.02

65 of 94 Expected 3.00 3.00 2.00 1.00 1.00 3.00 1.00 2.00 1.00

Actual 3.26 3.19 2.00 1.13 1.07 3.43 1.03 2.12 1.21

66 of 94 Expected 1.00 4.00 1.00 1.00 3.00 2.00 1.00 2.00 2.00

Actual 1.02 4.14 0.80 1.00 1.61
a

1.76 0.95 1.66 2.08

67 of 94 Expected 4.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 2.00 2.00

Actual 4.00 1.16 0.80 1.22
a

2.10 1.01 1.10 1.17 1.75 1.70

68 of 94 Expected 1.00 1.00 3.00 3.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 1.32 1.09 3.28 3.24 1.00 0.72
a

1.02 0.80 1.13 0.91 1.01 1.05

69 of 94 Expected 1.00 2.00 3.00 4.00 1.00 1.00 1.00 2.00 1.00 1.00

Actual 1.14 2.09 3.18 4.00 0.94 1.04 0.93 2.05 1.02 1.02

70 of 94 Expected 1.00 3.00 4.00 3.00 1.00 1.00 2.00 1.00 1.00

Actual 1.04 3.11 4.07 2.77 1.00 0.93 2.11 0.98 1.00

71 of 94 Expected 2.00 5.00 3.00 1.00 1.00 2.00 2.00 1.00

Actual 1.99 5.29 2.97 1.00 0.85 2.15 2.06 1.12

72 of 94 Expected 4.00 2.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00

Actual 4.08 1.84 1.17 0.75
e

2.00 2.07 1.19 1.06 1.11 0.00
i

0.94

73 of 94 Expected 1.00 3.00 2.00 1.00 3.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 1.32 2.93 1.80 0.99 3.00 0.94 0.93 1.04 1.02 0.00
i

1.01 0.98

74 of 94 Expected 1.00 3.00 3.00 4.00 1.00 1.00 1.00 1.00 2.00

Actual 1.20 3.30 3.00 3.79 1.12 1.16 0.00
i

1.19 1.80

75 of 94 Expected 1.00 1.00 3.00 3.00 1.00 4.00 1.00 1.00 1.00 1.00

Actual 1.00 1.15 3.13 2.36 1.14 3.42 0.70
f

1.11 1.15 0.71
h

76 of 94 Expected 1.00 5.00 2.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 0.99 4.84 2.00 1.05 2.16 0.87 0.94 1.07 0.67
c

0.91 0.87

77 of 94 Expected 1.00 5.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 2.00

Actual 0.90 5.17 0.96 2.00 1.55
m

0.98 1.02 0.94 1.05 1.50

78 of 94 Expected 2.00 5.00 1.00 3.00 2.00 1.00 1.00 2.00

Actual 1.84 4.91 1.00 3.17 1.79 1.29 1.04 1.64

79 of 94 Expected 1.00 2.00 4.00 2.00 1.00 3.00 2.00 1.00 1.00

Actual 1.08 2.00 4.11 1.93 1.00 3.16 2.10 1.05 0.88

80 of 94 Expected 1.00 1.00 3.00 1.00 3.00 2.00 3.00 1.00 2.00

Actual 1.09 0.97 2.98 0.00
b

2.66 2.00 2.93 0.99 2.02

Table 2 - Amino Acid Analysis
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Peptide
Ala 

(A)

Arg    

(R) 

Asx 

(N,D)

Cys 

(C)

Glx 

(Q,E)

Gly 

(G)

His 

(H)

Ile     

(I)

Leu 

(L)

Lys 

(K)

Met 

(M)

Phe 

(F)

Pro 

(P)

Ser 

(S)

Thr 

(T)

Trp 

(W)

Tyr 

(Y)

Val    

(V)

81 of 94 Expected 1.00 3.00 2.00 2.00 2.00 1.00 1.00 2.00 2.00 1.00

Actual 1.01 2.88 0.00
b

1.79 2.00 0.96 1.00 2.00 2.11 0.99

82 of 94 Expected 2.00 3.00 3.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00

Actual 2.00 0.00
b

2.74 1.00 0.97 1.00 1.01 2.07 0.88 0.98 0.98

83 of 94 Expected 1.00 4.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 0.85 3.94 0.00
b

2.00 1.09 0.82 0.83 0.88 1.00 1.00 1.03 0.74
h

84 of 94 Expected 1.00 2.00 1.00 3.00 1.00 1.00 1.00 2.00 1.00 3.00 1.00

Actual 0.62
n

2.03 0.00
b

3.00 1.03 0.80 0.98 1.66 0.89 3.13 0.80

85 of 94 Expected 1.00 2.00 2.00 3.00 1.00 1.00 1.00 1.00 1.00 1.00 3.00

Actual 1.00 2.07 1.95 2.76 1.00 0.98 0.99 0.90 0.93 0.94 3.02

86 of 94 Expected 1.00 2.00 5.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00

Actual 1.02 2.02 4.52 1.00 0.96 0.99 0.99 0.80 1.75 1.00 1.03

87 of 94 Expected 1.00 2.00 3.00 2.00 2.00 2.00 2.00 2.00 1.00

Actual 1.05 1.92 2.81 2.00 1.94 2.05 2.07 1.82 0.79
h

88 of 94 Expected 3.00 2.00 4.00 2.00 1.00 3.00 1.00 1.00

Actual 3.00 1.98 4.03 2.06 1.03 2.81 0.99 1.06

89 of 94 Expected 1.00 2.00 1.00 4.00 2.00 3.00 1.00 2.00 1.00

Actual 0.93 2.04 1.03 3.83 2.00 2.81 0.81 1.84 0.90

90 of 94 Expected 3.00 1.00 2.00 3.00 4.00 1.00 2.00 1.00

Actual 2.87 1.00 1.70 2.74 4.14 0.89 1.83 1.04

91 of 94 Expected 4.00 1.00 1.00 3.00 1.00 3.00 1.00 1.00 2.00

Actual 4.00 1.29 0.74
e

3.03 0.85 3.45 1.17 1.22 2.15

92 of 94 Expected 3.00 1.00 1.00 1.00 4.00 2.00 3.00 1.00 1.00

Actual 2.50 0.00
b

1.15 0.75
e

4.00 1.99 2.98 0.00
i

0.73
h

93 of 94 Expected 1.00 1.00 1.00 1.00 2.00 3.00 2.00 3.00 1.00 1.00

Actual 0.95 1.01 0.00
b

0.90 2.20 3.00 1.50
f

2.76 0.00
i

0.85

94 of 94 Expected 1.00 1.00 3.00 1.00 1.00 2.00 2.00 1.00 3.00 1.00

Actual 1.18 1.11 0.00
b

1.00 1.11 1.47
e

2.11 0.99 2.78 0.00
i

Table 2 - Amino Acid Analysis

j
Phe was partially destroyed during hydrolysis
k
Tyr was partially destroyed during hydrolysis

m
Lys was partially destroyed during hydrolysis

f
Met was partially destroyed during hydrolysis
g
Leu was partially destroyed during hydrolysis

h
Val was partially destroyed during hydrolysis

i
Trp was completely destroyed during hydrolysis

a
Val-Ile, Val-Val, Ile-Ile and/or Ile-Val bonds were partially destroyed during hydrolysis

l
His was partially destroyed during hydrolysis

n
Arg was partially destroyed during hydrolysis

b
Cys was completely destroyed during hydrolysis

c
Ser was only partially hydrolyzed during hydrolysis

d
Thr was partially destroyed during hydrolysis

e
Ile was partially destroyed during hydrolysis
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Date:  17 APR 2014  Signature:   
 
      Title:           Technical Manager, BEI Authentication or designee 
 

ATCC, on behalf of BEI Resources, hereby represents and warrants that the material provided under this certificate has been 
subjected by the vendor to the tests and procedures specified and that the results described, along with any other data provided in 

this certificate, are true and accurate to the best of ATCC's knowledge. 

 
ATCC is a trademark of the American Type Culture Collection. 
You are authorized to use this product for research use only.  It is not intended for human use.  
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