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Synfluenza (Synthetic Influenza) Clone
Set, Recombinant in Escherichia coli,
Plate 6 (Hemagglutinin)

Catalog No. NR-45095

This reagent is the tangible property of the U.S. Government.
For research use only. Not for human use.

Contributor and Manufacturer:
Pathogen Functional Genomics Resource Center at the J.
Craig Venter Institute

Product Description:

The Synfluenza clone set is part of a National Institute of
Allergy and Infectious Diseases (NIAID) initiative to create
1000 influenza gene segment clones from 12 host subtypes
that span the protein sequence diversity of influenza viruses
between 2005 and 2010. Each clone is designed from
GenBank sequences with consensus untranslated regions.
The purpose of the project is to develop the ability to create
and stockpile synthetic DNA encoding influenza gene
segments. These segments can then be used to generate
virus seed stocks and a library of clones for vaccine,
diagnostic and basic research.

The NIAID Genome Sequencing Center at the J. Craig
Venter Institute constructed synthetic influenza
neuraminidase (NA) and hemagglutinin (HA) genes using
automated DNA synthesis and assembly. There are nine
synthetic NA influenza clone plates (BEI humbers NR-45827
through NR-45833, NR-45090 and NR-45091) and six
synthetic HA influenza clone plates (BEI numbers NR-45092
through NR-45097) in the set.

Each synthetic HA gene from NR-45095 was manufactured
from seven individually-designed, double-stranded DNA
construct cassettes produced by assembly of eight
chemically-synthesized oligonucleotides using the Gibson
Assembly™ process.z'6 The seven cassettes were combined
into the pSMART®-LCKan vector (Lucigen®) to establish gene
segment clones in One Shot® TOP10 competent
(Invitrogen™) Escherichia coli (E. coli) cells. Detailed
information for each clone on the plate is shown in Table 1.

Material Provided:

Each well of the 96-well plate contains approximately 200 pL
of E. coli culture in Yeast Extract Tryptone media containing
25 pg/mL kanamycin supplemented with 10% glycerol.

Note: Production in the 96-well format has increased risk of
cross-contamination between adjacent wells. Individual
clones should be purified (e.g. single colony isolation and
purification using good microbiological practices) and
sequence-verified prior to use.
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Packaging/Storage:

NR-45095 was packaged aseptically in a 96-well plate. The
product is provided frozen and should be stored at -60°C or
colder immediately upon arrival. For long-term storage, the
vapor phase of a liquid nitrogen freezer is recommended.
Freeze-thaw cycles should be avoided.

Growth Conditions:

Media:

Yeast Extract Tryptone broth or agar containing 25 pg/mL
kanamycin

Incubation:

Temperature: 37°C

Atmosphere: Aerobic

Propagation:

1. Scrape top of frozen well with a pipette tip and streak

onto agar plate.
2. Incubate the plate at 37°C for 18 to 24 hours.

Citation:

Acknowledgment for publications should read “The following
reagent was obtained through BEI Resources, NIAID, NIH:
Synfluenza (Synthetic Influenza) Clone Set, Recombinant in
Escherichia coli, Plate 6 (Hemagglutinin), NR-45095.”

Biosafety Level: 1

Appropriate safety procedures should always be used with
this material. Laboratory safety is discussed in the following
publication: U.S. Department of Health and Human Services,
Public Health Service, Centers for Disease Control and
Prevention, and National Institutes of Health. Biosafety in
Microbiological and Biomedical Laboratories. 5th ed.
Washington, DC: U.S. Government Printing Office, 2009; see
www.cdc.gov/biosafety/publications/bmbl5/index.htm.

Disclaimers:
You are authorized to use this product for research use only.
It is not intended for human use.

Use of this product is subject to the terms and conditions of
the BEI Resources Material Transfer Agreement (MTA). The
MTA is available on our Web site at www.beiresources.org.

While BEI Resources uses reasonable efforts to include
accurate and up-to-date information on this product sheet,
neither ATCC® nor the U.S. Government makes any
warranties or representations as to its accuracy. Citations
from scientific literature and patents are provided for
informational purposes only. Neither ATCC® nor the U.S.
Government warrants that such information has been
confirmed to be accurate.

This product is sent with the condition that you are
responsible for its safe storage, handling, use and disposal.
ATCC® and the U.S. Government are not liable for any
damages or injuries arising from receipt and/or use of this
product. While reasonable effort is made to ensure
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authenticity and reliability of materials on deposit, the U.S.
Government, ATCC®, their suppliers and contributors to BEI
Resources are not liable for damages arising from the
misidentification or misrepresentation of products.

Use Restrictions:

This material is distributed for internal research, non-
commercial purposes only. This material, its product or its
derivatives may not be distributed to third parties. Except as
performed under a U.S. Government contract, individuals
contemplating commercial use of the material, its products or
its derivatives must contact the contributor to determine if a
license is required. U.S. Government contractors may need
a license before first commercial sale. This material may be
subject to third party patent rights.
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Vector Insert
Well Strain Clone Name Locus (CDS) Gene ID® Total Ori .
. rientation
Size
AO1 | A/MMaryland/01/2007 (HIN1) T;S“ggg'szgéggl—HA—Moom“G:1 EU199325.1 158188051 | 3759 3.5
A02 | A/Thailand/CU-B97/2009 (HIN1) T?Elsl\élggls%l-ﬁlllzl_HA_MOOOM&l GU271950.1 | 270358811 | 3758 5.3
AO3 | A/New York/928/2006 (H3N2) ngg?&ﬁi’;‘é—”’*—“"oooow:1 CY019325.1 | 122855224 | 3745 3.5
AO4 | A/Colorado/14/2007 (H3N2) o oz HAMOO0OSTL | Es16054.1 | 168828112 | 3745 5.3
AO5 | AlTexas/72/2007 (H3N2) T;S“ggg'sﬂ?l’gzz—HA—Mooonoz1 EU516076.1 168828156 | 3746 3.5
AO6 | A/Auckland/616/2005 (H3N2) TéJSAggng%ggr;lsz_HA_Mooomo:1 CY022573.1 149780663 | 3745 3.5
AO7 | A/Denmark/63/2006 (H3N2) T;S“ggysz';ng—HA—MOOOZE’S:1 EU103652.1 | 156691513 | 3745 3.5
— HUMAN_H3N2_HA_MO000406:1 -
A08 | Allllinois/UR06-0600/2007 (H3N2) e CY030197.1 | 168481166 | 3746 35
A09 | A/Cheongju/H380/2007 (H3N2) Tgsngéglsﬁgggg_HA_Mooows:1 FJ009466.1 196481107 | 3745 3.5
A10 | A/Qingdao/2144/2009 (H3N2) oA MO00SA4L | cyos0080.1 | 301637953 | 3745 3.5
ALl | AlTexas/08/2007 (H3N2) T;S'\gg(')\'s—e';g'ﬁ—“/*—'\"ooosg&1 EU109344.1 | 158188089 | 3744 5.3
A12 | A/ArizonaWRAIR1142P/2009 (H3N2) oo AMO0BSL | cyop9as71 | 302424588 | 3745 3.5
BO1 | A/Solomon Islands/3/2006 (HIN1) Té’ggéggﬂég‘j—“’*—“"oomsx1 EU124177.1 156992240 | 3758 3.5
B02 | A/New York/20343/2010 (H3N2) ?;S%Qéusﬂg%_m_mooooor1 CY072214.1 | 304373518 | 3745 3.5
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Vector | t
Well Strain Clone Name Locus (CDS) Gene ID® TS?ZI Origr?t(;rtion
B03 | A/Qingdao/2181/2009 (H3N2) e oA MO00STL | cyos0003.1 | 301637961 | 3745 5.3
BO4 | A/MMassachusetts/12/2007 (H3N2) o oo HAMO00SEL | Es16050.1 | 168828104 | 3745 3.5
BO5 | A/Djibouti/N04787/2009 (H3N2) e AMOOOLZL | cyog23331 | 295441020 | 3746 5.3
BO6 | A/Taiwan/1452/2007 (H3N2) o2 HAMOO0IBSL | cvos01301 | 237688097 | 3744 3.5
BO7 | A/New York/394/2005 (H3N2) T;shgéé\ls_sgglglg_HA_MOOOSw:1 CY002736.1 | 75181124 | 3743 3.5
BO8 | A/Hawaii/12/2007 (H3N2) e o HAMOOOSOTL | Eus16034.1 | 168828084 | 3745 3.5
B09 | A/California/VRDL362/2009 (H3N2) Té’;gégggi’;‘g—HA—MOOMMZ1 CY068081.1 | 302138133 | 3745 3.5
B10 | A/California/VRDL285/2009 (H3N2) T;s'\é'g(')\'s—eﬁg'gf—HA—Mooos“sz1 CY068433.1 | 302183115 | 3744 5.3
B11 | A/California/VRDL291/2009 (H3N2) T;s“é'g(')\'s—sgi';‘g—HA—M°00601:1 CY067205.1 | 300885519 | 3744 5.3
B12 | A/Managua/4348.01/2007 (H3N2) et HAMODOBSSL | cyoagas01 | 220433745 | 3745 3.5
CO1 | A/Florida/19/2008 (H1N1) Té’;géggﬁg;‘é—”’*—“"ooogo:1 GQA475642.1 | 255959933 | 3757 5.3
C02 | AManagua/2/2007 (H3N2) T;shggys—qu'g‘g—HA—M000°16:1 CY032509.1 189231011 | 3744 5.3
CO3 | AMyoming/02/2006 (H3N2) T;S“ggysgqg'g‘g—HA—MOOOO43:1 EU109252.1 | 158187905 | 3744 3.5
CO4 | A/Canterbury/20/2005 (H3N2) o e AMOO0OSLL | cvoog3a01 | sse3sze7 | 3745 5.3
C05 | A/Denmark/50/2006 (H3N2) T;S“ggg'sﬂ?l";g—HA—Mooongz1 EU103759.1 156691727 | 3745 3.5
C06 | A/Hong Kong/CUHK40022/2005 (H3N2) ngg?&ﬁggé—"”*—“"oomglz1 EU856996.1 194268874 | 3746 3.5
CO7 | AMisconsin/67/2005 (H3N2) o s HAMOOOSSTL | cyoaa1161 | 194352332 | 3746 5.3
C08 | A/Thailand/CU272/2007 (H3N2) oo A MOOOSOL | Eyop12701 | 154224781 | 3746 3.5
C09 | AlJapan/WRAIR1037P/2009 (H3N2) T;S“é'gg's—sgggg—HA—MOOO454z1 CY069317.1 | 302424303 | 3745 3.5
C10 | A/California/VRDL361/2009 (H3N2) Tgsnggyszgggg_m_moooms;1 CY068073.1 | 302138114 | 3745 3.5
C11 | A/Australia/19/2009 (H3N2) e HAMO00BA4L | cyop1808.1 | 205101777 | 3745 3.5
C12 | A/California/VRDL233/2009 (H3N2) a2 HAMOOOGILL | cyoegara1 | 302182721 | 3744 3.5
DO1 | A/Novosibirsk/3/2009 (HIN1) T;S'\ggg's—‘gig'é—HA—MOOOZE’g:1 CY053658.1 | 281487498 | 3759 5.3
D02 | A/California/VRDL136/2009 (H3N2) T;S'\gg(')\'s—eﬁ'gsz—HA—MOOOOZO:1 CY064815.1 | 298347673 | 3744 5.3
D03 | A/Denmark/67/2006 (H3N2) o 2 HAMO00046L | £ (1038021 | 156601813 | 3746 5.3
D04 | A/Hiroshima/52/2005 (H3N2) o oon e HAMOD00SL | Eijog3ata1 | 161778957 | 3745 5.3
DO5 | A/Morioka/22/2006 (H3N2) T;S'\ggg‘s—‘gg’;‘sz—HA—MO(’Olzx1 AB434113.1 183306612 | 3746 5.3
D06 | A/Western Australia/68/2005 (H3N2) ?SEJSI\éIQCI)\Is_SI-CI)iTg_HA_MOOOZOZ:1 CY016004.1 115200069 | 3744 3.5
D07 | A/Taiwan/70002/2007 (H3N2) ol o HAMOO0SBOL | cyo30300.1 | 220433648 | 3744 3.5
D08 | A/Colorado/15/2007 (H3N2) Télsl\géé\ls_“l-églglg_HA_M000409:1 EU199343.1 158188087 | 3745 5.3
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Vector | t
Well Strain Clone Name Locus (CDS) Gene ID® TS?ZI Origr?t(;rtion
D09 | A/Thailand/CU-B1672/2009 (H3N2) o 2 HAMO00S6ZL | Gjo71074.1 | 270358817 | 3745 5.3
D10 | A/Qingdao/2199/2009 (H3N2) g STl HAMO00SS2L | cvos0005.1 | 301637965 | 3745 3.5
D11 | A/Egypt/N13658/2009 (H3N2) AN HAMO00BSEL | cyogosso1 | 205441058 | 3745 5.3
D12 | A/New Hampshire/01/2009 (H3N2) N N2 HAMOOTBOL | Gagsego.1 | 254564351 | 3745 5.3
EOL | A/New York/63/2009 (H1N1) T;;g?g‘s—sgég‘;—”A—Mooc’%&1 GQ475968.1 | 255960936 | 3757 5.3
E02 | A/South Australia/23/2005 (H3N2) g oo HAMOD0025 | cyorees0.1 | 115607726 | 3743 5.3
E03 | A/Ohio/UR07-0105/2008 (H3N2) Té’;géggﬁi’;‘g—”’*—“"ooooa:1 CY037575.1 | 224022562 | 3745 3.5
E04 | A/California/VRDL207/2009 (H3N2) T;s“é'g(')\'s—sgg'g‘g—HA—MOOOO76:1 CY068782.1 | 302371737 | 3746 3.5
E05 | A/Denmark/62/2006 (H3N2) T;s“ggys—sqg'g‘g—HA—M°00125:1 EU103653.1 | 156691515 | 3745 3.5
E06 | A/Canterbury/270/2005 (H3N2) e D HAMO00205L | cyooges21 | 87043006 | 3746 3.5
E07 | A/Denmark/164/2005 (H3N2) Té’gé'ggg—g%‘f—”’*—“"ooow&1 EU103790.1 156691789 | 3745 3.5
E08 | A/Alabama/UR06-0545/2007 (H3N2) T;s'\é'g(')\'s—lgg'g‘g—HA—Mooo"’lgz1 CY025859.1 157282778 | 3746 3.5
E09 | A/California/VRDL211/2009 (H3N2) T;S'\é'g(')\'s—sgggg—”/*—“"ooo"’“:1 CY068233.1 | 302182626 | 3745 5.3
E10 | A/New York/1670/2009 (H3N2) e a e HAMOOSSSL | cyos0as521 | 268513441 | 3745 5.3
E11 | A/Montana/04/2009 (H3N2) T;S“QSA(;\'S—SFZ'SQZZ—HA—MOOOGMZ1 GQ385872.1 | 254564339 | 3744 3.5
E12 | A/New York/URO7-0160/2008 (H3N2) ngg?&ﬁggé—"”*—“"ooog‘“:1 CY044381.1 | 256385587 | 3745 5.3
FO1 | A/California/VRDL134/2009 (HIN1) o et DHAMO00362:L | cyopar00.1 | 208347654 | 3758 5.3
FO2 | A/California/VRDL138/2009 (H3N2) o a e HAMOD002TL | cyopaga1 | 208347602 | 3743 5.3
FO3 | A/Canterbury/104/2005 (H3N2) T;S“é'gg's—sgig'g—HA—MOOOO52:1 CY008356.1 | 85833229 3746 3.5
FO4 | A/New York/3135/2009 (H3N2) Tgsnggys%jggg_HA_Moooosm1 CY050580.1 | 268516173 | 3746 5.3
FO5 | A/Tokyo/Ut-Sk-1/2007 (H3N2) o oo HAMOO0L26L | cyosg7ag1 | 285138736 | 3745 5.3
FO6 | A/Denmark/07/2005 (H3N2) e AMO00209L | Eja037811 | 156601771 | 3745 5.3
FO7 | A/Ohio/06/2006 (H3N2) TéJSAggng%gzgg_HA_Mooos’m:1 EU516029.1 168828074 | 3744 3.5
FO8 | A/New Jersey/05/2007 (H3N2) TéJSI\éIQ(l)\Is_Lll-Ylglalg_HA_MOOO420:1 EU199279.1 158187959 | 3744 5.3
FO9 | A/Pennsylvania/PIT20/2008 (H3N2) o HAMO00SBOL | cyoasie61 | 208344178 | 3745 3.5
F10 | A/New York/3687/2009 (H3N2) oo AMO00SEZL | cyoss03.1 | 284466048 | 3746 3.5
F11 | A/California/30/2007 (H3N2) T;JShélgcl)\ls_sgil;l?_HA_Mooo%l:1 EU516067.1 168828138 | 3745 3.5
F12 | AMWisconsin/03/2007 (H3N2) ?;S“ggys—f)';g';g—HA—MOOOSSG:1 EU516105.1 168828206 | 3744 3.5
GO1 | Afindiana/07/2009 (H1N1) o AU HAMO0SOEL | G475033.1 | 255060012 | 3757 5.3
G02 | A/California/VRDL156/2009 (H3N2) Tgs'\gég'g—qug'f—”A—Mooooe’L1 CY066519.1 | 300218940 | 3745 5.3
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Vector | t
Well Strain Clone Name Locus (CDS) Gene ID® TS?ZI Origr?t(;rtion
G03 | A/Qingdao/1115/2009 (H3N2) oo HAMO00SL | cyos01021 | 301637979 | 3746 5.3
G04 | A/Qingdao/1118/2009 (H3N2) o ol HAMODOIOTL | cyos0106.1 | 301637987 | 3745 5.3
GO5 | A/Hong Kong/CUHK7221/2005 (H3N2) i - HAMO00129L | £ygs7085.1 | 194260052 | 3745 5.3
G06 | AMWaikato/9/2005 (H3N2) N N2 HAMO00245L | cyora1111 | 113171442 | 3744 5.3
GO07 | A/Denmark/60/2006 (H3N2) T;;g?g‘s—sgg';‘g—”A—Mooc’%“:1 EU103669.1 | 156691547 | 3745 3.5
G08 | AlTexas/UR06-0480/2007 (H3N2) o AMOOOSZLL | cyoos7471 | 157282512 | 3745 3.5
G09 | A/California/VRDL352/2009 (H3N2) Té’;géggﬁig‘?—”’*—“"oomgg:1 CY068033.1 | 302136771 | 3744 5.3
G10 | A/Thailand/CU-B110/2009 (H3N2) T;s'\é'g(')\'s—egigg—HA—Mooossa1 GQU02809.1 | 258578589 | 3745 3.5
G1l | AlTexas/UR06-0418/2007 (H3N2) T;s'\é'g(')\'s—sgg'g‘g—HA—MOOO%&1 CY025851.1 | 157282759 | 3745 5.3
G12 | A/New York/67/2009 (H3N2) e HAMOD0BSEL | Gzeso15.1 | 254564371 | 3744 3.5
HOL1 | A/Novosibirsk/4/2009 (HIN1) Té’;géggﬁé’;‘;—”’*—“"oong’:1 CY053664.1 | 281487510 | 3759 5.3
HO2 | A/New York/928/2006 (H3N2) T;s'\é'g(')\'s—lgg'fg—HA—Moooow1 CY020093.1 131055994 | 3744 3.5
HO3 | A/Oregon/UR06-0221/2007 (H3N2) T;S'\é'g(')\'sgﬂg';‘g—HA—MOOOO56:1 CY028371.1 | 163964507 | 3745 3.5
HO4 | A/Qingdao/1295/2009 (H3N2) o g oo HAMOOOLOBL | cyos01231 | 301638021 | 3745 3.5
HO5 | A/California/UR06-0547/2007 (H3N2) T;S“ggg'szgig'g—HA—Mooomzz1 CY026243.1 157368183 | 3744 5.3
HO6 | AWaikato/12/2005 (H3N2) Tgshggys%gggi"HA"MOOO%&1 CY014135.1 113171499 | 3744 5.3
HO7 | A/Denmark/178/2005 (H3N2) oo HAMOOOSBTL | Er037041 | 156601707 | 3744 5.3
HO8 | A/California/VRDL204/2009 (H3N2) g e HAMO00S28L | cyoegre6.1 | 302371566 | 3745 5.3
HO9 | A/South Carolina/14/2009 (H3N2) T;S“é'gg's—sq?z";'g—HA—MOOOSZ&1 GQB895050.1 | 258456390 | 3745 3.5
H10 | A/California/VRDL263/2009 (H3N2) Tgsnggys%gigg_HA_Mooossr1 CY068353.1 | 302182911 | 3746 5.3
H11 | A/Texas/63/2007 (H3N2) o oo HAMO00GS4L | Eys16064.1 | 168828132 | 3745 5.3
H12 | A/Minnesota/14/2008 (H3N2) HUMAN_H3N2_HA_MO00869:1 | 179354 1 198241603 | 3745 5.3

135630363913

TAll information in this table was provided by J. Craig Venter Institute at the time of deposition.
2All clones contain full length inserts, HA inserts are 1716 to 1803 base pairs, NA inserts are 1453 to 1557 base pairs.
Genbank gene ID
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