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Peptide Array, Influenza Virus A/Wisconsin/67e5/2005 (H3N2) Hemagglutinin Protein 
 

Catalog No. NR-9472 
This reagent is the tangible property of the U.S. Government. 
 

Product Description:  The 94-peptide array spans amino acids 17 to 566 of the hemagglutinin 
protein of the A/Wisconsin/67e5/2005 (H3N2) strain of influenza virus (GenPept:  ABO37599).  To 
avoid conversion of the N-terminal glutamine of the first peptide to a cyclic pyroglutamate in acid 
solution, an alanine has been added to the N-terminus.  Peptides are 13- to 17-mers, with 7 to 12 
amino acid overlaps. 
 

Lot:  P98415G 
 

 

The following information applies to all peptides: 
 

 Appearance Lyophilized powder 

 Mass spectral analysis Correct MW by Electrospray (Peptides 44, 47, 
48, 50, 54, 75, 77, 78, 79, 82, 84, 85, 86, 88) 

 Correct MW by MALDI-TOF (all other Peptides) 

 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 1/4/2008     17 1 AQKLPGNDNSTATLCLG 17 1703 97 84.61

2 of 94 1/24/2008     17 7 NDNSTATLCLGHHAVPN 23 1764 100 77.72

3 of 94 10/29/2007     17 13 TLCLGHHAVPNGTIVKT 29 1761 100 83.45

4 of 94 12/26/2007     17 19 HAVPNGTIVKTITNDQI 35 1821 86 65.86

5 of 94 12/13/2007     17 25 TIVKTITNDQIEVTNAT 41 1861 91 88.10

6 of 94 1/21/2008     15 31 TNDQIEVTNATELVQ 45 1675 87 82.72

7 of 94 12/27/2007     17 35 IEVTNATELVQSSSTGG 51 1693 100 84.67

8 of 94 1/17/2008     17 41 TELVQSSSTGGICDSPH 57 1718 100 81.38

9 of 94 10/31/2007     17 47 SSTGGICDSPHQILDGE 63 1716 92 74.35

10 of 94 11/29/2007     17 53 CDSPHQILDGENCTLID 69 1873 97 80.22

11 of 94 12/10/2007     16 59 ILDGENCTLIDALLGD 74 1675 97 82.95

12 of 94 11/27/2007     17 64 NCTLIDALLGDPQCDGF 80 1795 97 82.88

13 of 94 11/27/2007     17 70 ALLGDPQCDGFQNKKWD 86 1935 81 70.11

14 of 94 11/14/2007     17 75 PQCDGFQNKKWDLFVER 91 2110 100 81.83

15 of 94 1/3/2008     16 80 FQNKKWDLFVERSKAY 95 2059 99 82.95

16 of 94 12/12/2007     17 85 WDLFVERSKAYSNCYPY 101 2141 97 77.06

17 of 94 11/1/2007     17 91 RSKAYSNCYPYDVPDYA 107 2012 92 84.05

18 of 94 11/7/2007     17 97 NCYPYDVPDYASLRSLV 113 1975 97 80.81

19 of 94 1/14/2008     17 103 VPDYASLRSLVASSGTL 119 1736 85 75.23

20 of 94 1/9/2008     16 109 LRSLVASSGTLEFNDE 124 1738 89 79.00

21 of 94 1/24/2008     17 114 ASSGTLEFNDESFNWTG 130 1862 78 74.38

22 of 94 1/24/2008     17 119 LEFNDESFNWTGVTQNG 135 1958 nd
c

76.14

Table 1
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Peptide Date of Mfg. Length Sequence
Molecular 

Weight (amu)

Purity by 

HPLC
a

Peptide 

Content
b

23 of 94 11/7/2007     17 125 SFNWTGVTQNGTSSACK 141 1788 96 78.22

24 of 94 1/4/2008     16 131 VTQNGTSSACKRRSNN 146 1723 100 78.05

25 of 94 11/6/2007     17 136 TSSACKRRSNNSFFSRL 152 1961 99 82.64

26 of 94 11/7/2007     17 142 RRSNNSFFSRLNWLTHL 158 2148 99 61.01

27 of 94 11/9/2007     17 148 FFSRLNWLTHLKFKYPA 164 2169 100 75.34

28 of 94 11/6/2007     16 154 WLTHLKFKYPALNVTM 169 1962 99 75.51

29 of 94 11/8/2007     17 159 KFKYPALNVTMPNNEKF 175 2041 100 68.78

30 of 94 10/31/2007     17 165 LNVTMPNNEKFDKLYIW 181 2125 81 84.60

31 of 94 1/22/2008     17 171 NNEKFDKLYIWGVHHPG 187 2054 91 77.50

32 of 94 10/29/2007     17 177 KLYIWGVHHPGTDNDQI 193 1993 96 78.97

33 of 94 11/8/2007     17 183 VHHPGTDNDQIFLHAQA 199 1900 100 65.80

34 of 94 11/13/2007     17 189 DNDQIFLHAQASGRITV 205 1885 100 87.66

35 of 94 1/14/2008     17 195 LHAQASGRITVSTKRSQ 211 1840 ~80 81.11

36 of 94 12/7/2007     17 201 GRITVSTKRSQQTVIPN 217 1885 88 70.48

37 of 94 11/29/2007     17 207 TKRSQQTVIPNIGSRPR 223 1938 96 59.64

38 of 94 12/19/2007     15 213 TVIPNIGSRPRIRNI 227 1706 91 66.52

39 of 94 11/19/2007     17 217 NIGSRPRIRNIPSRISI 233 1949 99 66.67

40 of 94 1/14/2008     17 223 RIRNIPSRISIYWTIVK 239 2116 78 78.22

41 of 94 11/28/2007     17 229 SRISIYWTIVKPGDILL 245 1974 92 78.42

42 of 94 12/26/2007     17 235 WTIVKPGDILLINSTGN 251 1841 85 66.56

43 of 94 12/12/2007     17 241 GDILLINSTGNLIAPRG 257 1724 100 77.96

44 of 94 11/28/2007     16 247 NSTGNLIAPRGYFKIR 262 1807 96 82.45

45 of 94 12/18/2007     17 252 LIAPRGYFKIRSGKSSI 268 1893 100 70.50

46 of 94 11/28/2007     16 258 YFKIRSGKSSIMRSDA 273 1846 95 78.80

47 of 94 11/28/2007     17 263 SGKSSIMRSDAPIGKCN 279 1751 96 75.38

48 of 94 11/29/2007     16 269 MRSDAPIGKCNSECIT 284 1725 99 83.90

49 of 94 11/28/2007     16 274 PIGKCNSECITPNGSI 289 1633 96 81.06

50 of 94 11/29/2007     17 279 NSECITPNGSIPNDKPF 295 1833 96 78.38

51 of 94 12/18/2007     17 285 PNGSIPNDKPFQNVNRI 301 1910 97 74.20

52 of 94 11/19/2007     15 291 NDKPFQNVNRITYGA 305 1737 82 71.56

53 of 94 12/18/2007     17 295 FQNVNRITYGACPRYVK 311 2029 100 78.40

54 of 94 11/29/2007     17 301 ITYGACPRYVKQNTLKL 317 1968 100 75.51

55 of 94 1/17/2008     17 307 PRYVKQNTLKLATGMRN 323 1990 100 80.58

56 of 94 11/29/2007     17 313 NTLKLATGMRNVPEKQT 329 1901 100 77.71

57 of 94 11/29/2007     17 319 TGMRNVPEKQTRGIFGA 335 1862 100 68.76

58 of 94 11/28/2007     17 325 PEKQTRGIFGAIAGFIE 341 1834 99 87.37

59 of 94 2/2/2008     17 331 GIFGAIAGFIENGWEGM 347 1769 80 81.59

60 of 94 1/16/2008     17 337 AGFIENGWEGMVDGWYG 353 1888 91 75.88

61 of 94 11/28/2007     16 343 GWEGMVDGWYGFRHQN 358 1939 90 84.96

62 of 94 11/29/2007     17 348 VDGWYGFRHQNSEGIGQ 364 1950 85 75.58

63 of 94 12/4/2007     16 354 FRHQNSEGIGQAADLK 369 1771 100 89.91

64 of 94 12/19/2007     17 359 SEGIGQAADLKSTQAAI 375 1660 87 81.80

65 of 94 12/26/2007     17 365 AADLKSTQAAINQINGK 381 1743 94 64.53

66 of 94 11/28/2007     17 371 TQAAINQINGKLNRLIG 387 1824 97 78.91

Table 1
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Note:  Actual amino acid results which are not within 20% of expected results are highlighted in red. 
 

 

Peptide Date of Mfg. Length Sequence
Molecular 

Weight (amu)

Purity by 

HPLC
a

Peptide 

Content
b

67 of 94 12/3/2007     17 376 NQINGKLNRLIGKTNEK 392 1940 100 72.35

68 of 94 12/10/2007     17 382 LNRLIGKTNEKFHQIEK 398 2068 95 77.60

69 of 94 12/17/2007     17 388 KTNEKFHQIEKEFSEVE 404 2122 95 83.69

70 of 94 11/29/2007     17 394 HQIEKEFSEVEGRIQDL 410 2057 100 83.66

71 of 94 11/29/2007     17 400 FSEVEGRIQDLEKYVED 416 2056 99 84.04

72 of 94 1/21/2008     17 406 RIQDLEKYVEDTKIDLW 422 2164 65 83.03

73 of 94 12/28/2007     17 412 KYVEDTKIDLWSYNAEL 428 2087 99 76.78

74 of 94 1/18/2008     17 418 KIDLWSYNAELLVALEN 434 1991 89 75.47

75 of 94 11/28/2007     17 424 YNAELLVALENQHTIDL 440 1956 97 77.69

76 of 94 11/28/2007     17 430 VALENQHTIDLTDSEMN 446 1930 80 85.65

77 of 94 11/29/2007     17 436 HTIDLTDSEMNKLFERT 452 2050 99 88.28

78 of 94 11/29/2007     17 442 DSEMNKLFERTKKQLRE 458 2152 98 71.13

79 of 94 11/28/2007     17 448 LFERTKKQLRENAEDMG 464 2065 94 81.56

80 of 94 12/11/2007     17 454 KQLRENAEDMGNGCFKI 470 1953 89 75.20

81 of 94 11/29/2007     17 460 AEDMGNGCFKIYHKCDN 476 1945 93 86.22

82 of 94 11/29/2007     17 466 GCFKIYHKCDNACIGSI 482 1872 86 80.86

83 of 94 1/22/2008     17 472 HKCDNACIGSIRNGTYD 488 1867 100 84.86

84 of 94 11/28/2007     17 478 CIGSIRNGTYDHDVYRD 494 1984 96 68.01

85 of 94 11/28/2007     17 484 NGTYDHDVYRDEALNNR 500 2052 99 89.06

86 of 94 11/28/2007     17 490 DVYRDEALNNRFQIKGV 506 2037 98 86.18

87 of 94 12/19/2007     17 496 ALNNRFQIKGVELKSGY 512 1937 96 70.70

88 of 94 11/29/2007     17 501 FQIKGVELKSGYKDWIL 517 2024 100 68.53

89 of 94 11/30/2007     17 506 VELKSGYKDWILWISFA 522 2055 99 83.98

90 of 94 1/22/2008     17 512 YKDWILWISFAISCFLL 528 2119 nd
c

84.11

91 of 94 2/25/2008     13 518 WISFAISCFLLCV 530 1502 nd
c

70.14

92 of 94 1/23/2008     16 524 SCFLLCVALLGFIMWA 539 1787 nd
c

89.47

93 of 94 1/24/2008     17 529 CVALLGFIMWACQKGNI 545 1867 ~80 62.42

94 of 94 1/23/2008     17 535 FIMWACQKGNIRCNICI 551 2014 nd
c

88.72
a
% full-length

b
Remainder is salt & water

c
nd; not done due to hydrophobic nature of the peptide

Table 1

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 2.00 3.00 1.00 1.00 2.00 3.00 1.00 1.00 1.00 2.00

Actual 2.06 3.03 0.00
a

1.01 2.12 3.16 0.97 0.93 0.88 1.97

2 of 94 Expected 2.00 4.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 1.00

Actual 2.04 4.11 0.00
a

1.06 2.11 2.06 0.92 0.96 1.93 1.05

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

Actual 1.02 1.02 0.00
a

2.05 2.01 0.96 2.00 1.02 1.07 2.88 1.94

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)

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

Actual 0.94 3.22 1.01 1.10 0.93 3.19 0.95 0.98 3.11 1.93

5 of 94 Expected 1.00 3.00 2.00 3.00 1.00 5.00 2.00

Actual 1.08 3.11 2.10 2.96 0.94 4.78 1.99

6 of 94 Expected 1.00 3.00 4.00 1.00 1.00 3.00 2.00

Actual 1.03 2.81 3.97 0.93 1.10 2.90 2.18

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

Actual 1.02 1.03 2.93 2.05 1.03 1.08 3.09 3.05 2.03

8 of 94 Expected 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00 4.00 2.00 1.00

Actual 1.07 0.00
a

2.07 2.19 1.00 0.98 0.98 1.09 3.92 1.87 0.87

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

Actual 2.17 0.00
a

2.10 3.00 1.03 1.87 1.02 1.00 2.91 1.04

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

Actual 4.22 0.00
a

1.94 1.07 0.99 2.06 2.14 0.87 0.84 0.99

11 of 94 Expected 1.00 4.00 1.00 1.00 2.00 2.00 4.00 1.00

Actual 1.05 4.07 0.00
a

0.98 1.98 1.99 4.10 0.99

12 of 94 Expected 1.00 4.00 2.00 1.00 2.00 1.00 3.00 1.00 1.00 1.00

Actual 1.04 4.09 0.00
a

0.98 2.06 1.00 3.10 1.02 0.94 0.97

13 of 94 Expected 1.00 4.00 1.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00

Actual 1.03 4.14 0.00
a

1.96 2.06 2.02 2.00 1.02 0.89 0.00
b

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

Actual 1.08 3.09 0.00
a

2.97 0.92 1.03 2.01 2.07 0.95 0.00
b

0.96

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

Actual 0.99 1.03 1.93 2.01 1.00 2.91 1.99 0.96 0.00
b

1.02 1.03

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

Actual 1.02 1.05 1.93 0.00
a

1.06 0.95 0.97 1.01 1.02 1.86 0.00
b

3.02 0.96

17 of 94 Expected 2.00 1.00 3.00 1.00 1.00 2.00 2.00 4.00 1.00

Actual 1.96 1.03 3.07 0.00
a

1.00 2.09 2.11 4.07 1.03

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

Actual 1.00 1.01 2.99 0.00
a

2.00 2.08 1.71 2.96 1.94

19 of 94 Expected 2.00 1.00 1.00 1.00 3.00 1.00 4.00 1.00 1.00 2.00

Actual 2.12 1.01 0.96 1.09 3.07 1.04 3.80 1.01 0.94 2.10

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

Actual 1.03 0.98 2.05 1.94 1.03 2.90 1.04 2.75 0.95 1.05

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

Actual 0.99 2.85 2.26 1.90 1.10 1.76 2.84 2.38 0.00
b

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

Actual 3.99 3.11 2.10 1.05 2.10 1.00 1.96 0.00
b

0.92

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

Actual 1.04 2.02 0.00
a

0.97 2.09 0.96 1.05 2.63 2.90 0.00
b

1.00

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

Actual 1.09 1.87 3.26 0.00
a

0.91 1.09 1.05 3.06 1.94 1.08

25 of 94 Expected 1.00 3.00 2.00 1.00 1.00 1.00 2.00 5.00 1.00

Actual 1.03 3.14 2.10 0.00
a

1.02 1.00 2.13 4.81 0.97

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

Actual 3.07 2.75 1.09 3.01 2.12 2.98 1.06 0.00
b

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

Actual 0.98 1.02 0.89 1.02 3.10 2.06 3.05 1.07 0.92 0.97 0.00
b

1.01

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

Actual 1.01 0.93 1.06 3.00 2.05 0.98 1.00 1.05 1.95 0.00
b

1.01 1.00

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

Actual 1.04 3.09 0.92 1.02 3.06 0.94 2.05 2.20 0.91 1.03 1.00

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

Actual 3.92 0.89 1.10 2.08 2.10 0.94 0.96 1.01 0.84 0.00
b

1.07 0.95

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)

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

Actual 2.90 1.05 1.97 2.06 1.02 1.04 1.97 0.95 0.95 0.00
b

1.03 0.99

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

Actual 3.15 0.97 2.09 2.03 2.03 1.00 0.96 1.06 0.97 0.00
b

0.96 0.98

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

Actual 1.77 3.04 1.90 1.08 3.17 1.05 1.00 1.07 1.00 0.92 1.01

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

Actual 2.07 1.04 2.86 1.93 1.03 1.00 2.02 1.03 1.04 0.88 0.92 1.02

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

Actual 2.07 1.95 1.88 1.07 0.89 1.07 1.02 1.03 2.92 1.95 1.05

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

Actual 2.02 1.07 1.93 1.02 2.05 1.04 1.03 1.97 3.02 1.99

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

Actual 3.15 1.07 2.06 1.08 2.08 0.97 1.92 1.76 1.97 0.86

38 of 94 Expected 3.00 2.00 1.00 4.00 2.00 1.00 1.00 1.00

Actual 2.90 2.04 1.08 3.87 2.12 1.06 1.05 1.02

39 of 94 Expected 4.00 2.00 1.00 5.00 2.00 3.00

Actual 4.09 1.97 1.00 4.99 1.98 2.64

40 of 94 Expected 3.00 1.00 5.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00

Actual 2.85 1.06 4.92 1.03 1.01 1.97 1.02 0.00
b

1.04 1.06

41 of 94 Expected 1.00 1.00 1.00 4.00 2.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00

Actual 0.92 1.01 1.08 4.01 2.16 1.00 1.08 1.69 1.03 0.00
b

0.94 0.91

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

Actual 3.00 1.95 2.99 2.17 1.00 1.05 0.83 1.80 0.00
b

1.04

43 of 94 Expected 1.00 1.00 3.00 3.00 3.00 3.00 1.00 1.00 1.00

Actual 1.02 1.03 2.94 3.05 3.01 3.05 1.01 0.99 0.96

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

Actual 1.01 2.06 1.97 2.03 1.97 0.99 0.99 1.03 1.04 0.82 0.93 1.03

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

Actual 1.00 2.03 1.98 2.86 1.01 2.03 1.01 1.00 2.58 1.01

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

Actual 0.92 2.08 0.96 1.03 2.06 2.12 1.01 1.05 3.87 1.03

47 of 94 Expected 1.00 1.00 2.00 1.00 2.00 2.00 2.00 1.00 1.00 4.00

Actual 1.05 1.00 2.07 0.00
a

2.08 2.01 2.01 0.99 1.02 3.82

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

Actual 1.08 1.03 2.16 0.00
a

1.04 1.06 1.99 1.04 0.99 0.87 1.89 1.00

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

Actual 2.06 0.00
a

1.03 2.17 3.08 0.99 1.87 2.00 1.05

50 of 94 Expected 4.00 1.00 1.00 1.00 2.00 1.00 1.00 3.00 2.00 1.00

Actual 4.14 0.00
a

0.93 1.08 1.88 1.05 1.05 3.15 1.76 0.90

51 of 94 Expected 1.00 5.00 1.00 1.00 2.00 1.00 1.00 3.00 1.00 1.00

Actual 0.99 5.03 0.98 0.99 1.95 1.01 1.00 3.07 0.84 1.03

52 of 94 Expected 1.00 1.00 4.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 0.97 1.07 4.13 0.94 0.97 1.01 0.95 1.02 1.07 1.02 0.95 1.05

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

Actual 1.04 2.04 2.10 0.00
a

0.97 0.96 1.02 0.96 0.96 0.96 1.01 2.09 2.13

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

Actual 1.01 1.01 1.08 0.00
a

1.00 1.00 0.95 2.15 2.11 0.94 1.86 1.98 0.99

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

Actual 1.08 1.92 1.93 0.99 1.08 2.16 1.94 0.98 0.98 1.99 1.04 0.88

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

Actual 1.05 1.05 1.79 2.02 1.05 2.07 2.05 1.00 0.94 2.89 1.03

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

Actual 0.93 2.15 1.06 2.08 2.94 1.08 1.05 0.97 0.99 0.93 1.92 0.98

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

Actual 2.10 0.97 2.87 3.11 3.05 1.00 2.08 0.81 0.98

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)

59 of 94 Expected 2.00 1.00 2.00 5.00 3.00 1.00 2.00 1.00

Actual 2.08 1.03 1.99 4.90 2.94 0.93 2.08 0.00
b

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

Actual 0.98 2.08 1.91 5.02 0.99 1.04 1.00 0.00
b

0.94 1.05

61 of 94 Expected 1.00 2.00 2.00 4.00 1.00 1.00 1.00 2.00 1.00 1.00

Actual 1.01 1.97 1.70 4.26 1.01 1.05 0.98 0.00
b

1.05 0.99

62 of 94 Expected 1.00 2.00 3.00 4.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Actual 1.05 2.07 2.75 3.87 1.06 0.84 1.06 0.84 0.00
b

1.06 1.01

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

Actual 2.06 0.93 2.04 2.91 2.06 1.00 1.01 1.03 0.99 0.99 0.83

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

Actual 4.05 1.07 2.99 2.08 1.94 1.07 0.94 1.79 0.95

65 of 94 Expected 4.00 3.00 2.00 1.00 2.00 1.00 2.00 1.00 1.00

Actual 4.03 3.06 2.05 1.04 2.12 1.01 1.87 0.84 0.95

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

Actual 1.96 1.07 3.11 1.94 2.14 3.03 2.15 0.85 0.98

67 of 94 Expected 1.00 4.00 2.00 2.00 2.00 2.00 3.00 1.00

Actual 1.03 4.07 1.92 2.08 2.03 2.08 2.96 0.98

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

Actual 0.96 1.97 2.96 1.06 1.03 2.04 1.98 3.16 1.02 0.93

69 of 94 Expected 1.00 6.00 1.00 1.00 3.00 2.00 1.00 1.00 1.00

Actual 1.04 6.07 0.96 1.02 3.11 2.11 0.87 0.96 0.96

70 of 94 Expected 1.00 1.00 6.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 1.00

Actual 1.04 0.98 5.52 1.03 0.95 2.01 1.04 0.96 1.05 0.84 1.02

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

Actual 1.00 2.02 4.76 0.99 1.00 1.03 1.02 0.99 0.81 1.02 1.97

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

Actual 0.97 3.07 2.98 1.87 2.02 1.93 1.08 0.00
b

1.04 0.98

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

Actual 0.96 2.99 1.82 1.09 1.98 2.09 1.00 1.09 0.00
b

1.98 1.08

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

Actual 2.07 2.93 2.01 0.97 3.94 0.99 0.99 0.00
b

0.96 1.07

75 of 94 Expected 2.00 3.00 3.00 1.00 1.00 4.00 1.00 1.00 1.00

Actual 2.07 2.96 3.00 0.99 1.00 4.16 0.97 1.04 0.98

76 of 94 Expected 1.00 4.00 3.00 1.00 1.00 2.00 1.00 1.00 2.00 1.00

Actual 1.05 4.11 2.88 1.00 1.08 2.15 0.88 0.83 2.01 0.97

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

Actual 1.04 3.04 1.97 0.95 0.99 2.04 1.04 1.02 1.05 0.85 2.84

78 of 94 Expected 2.00 2.00 4.00 2.00 3.00 1.00 1.00 1.00 1.00

Actual 2.00 2.10 3.86 2.05 3.00 1.02 1.06 0.80 0.93

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

Actual 1.09 1.94 2.11 3.91 1.06 1.98 1.93 0.99 0.98 0.97

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

Actual 1.04 1.03 3.12 0.00
a

2.97 2.08 0.95 1.02 1.78 0.94 1.06

81 of 94 Expected 1.00 4.00 2.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00 1.00

Actual 1.01 3.82 0.00
a

0.93 2.09 0.99 0.99 2.06 0.99 1.07 1.00

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

Actual 1.05 2.04 0.00
a

2.02 0.98 2.93 1.99 0.99 0.83 0.98

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

Actual 1.01 1.09 3.88 0.00
a

2.10 0.92 2.06 0.99 1.01 1.03 1.04

84 of 94 Expected 2.00 4.00 1.00 2.00 1.00 2.00 1.00 1.00 2.00 1.00

Actual 2.10 4.22 0.00
a

2.13 1.03 1.94 1.02 1.03 2.07 0.90

85 of 94 Expected 1.00 2.00 6.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00

Actual 1.01 2.04 6.11 0.99 1.02 0.98 0.99 1.01 2.00 0.81

86 of 94 Expected 1.00 2.00 4.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00

Actual 1.05 2.07 4.00 1.97 0.99 1.03 1.04 0.92 1.04 1.01 1.80

Table 2-Amino Acid Analysis
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Date:  29 JUL 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.  

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)

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

Actual 0.97 0.94 1.99 2.05 2.14 1.06 2.09 2.20 0.98 1.08 0.94 0.96

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

Actual 0.99 1.82 2.09 1.97 2.11 3.18 0.93 0.94 0.00
b

1.07 0.96

89 of 94 Expected 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 2.00 2.00 1.00 1.00

Actual 0.98 0.98 0.93 1.07 2.05 2.05 2.15 1.05 1.93 0.00
b

1.04 0.95

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

Actual 1.09 0.97 0.00
a

3.02 3.21 0.99 2.03 1.92 0.00
b

0.99

91 of 94 Expected 1.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00

Actual 1.03 0.00
a

1.84 2.19 2.06 1.97 0.00
b

1.07

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

Actual 1.96 0.00
a

1.07 0.93 4.09 0.99 2.04 0.73 0.00
b

0.98

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

Actual 1.96 0.99 0.00
a

1.04 1.92 2.00 1.86 1.06 0.97 1.03 0.00
b

1.03

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

Actual 1.04 0.97 2.15 0.00
a

1.07 1.08 3.61 0.91 0.93 1.02 0.00
b

Table 2-Amino Acid Analysis

a
Cys was totally destroyed during hydrolysis

b
Trp was totally destroyed during hydrolysis
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