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A.Conventional and reverse genetics systems during the 2009 pandemic

11 May 27 May 6 August
27 April Rescue on PR8 WHO WHO announces
1 April 20 April Egg-adapted backbonein NV&D announces 1 June availability of extended
Nasal swab  First A/Cal/07/09  research lab and availability of Rescue under passage reassortant
obtained sequence selected as wild type virus reassortant GMP on PR8 (NIBRG-121xp) with
from first posted on reference received in vaccine backbone at yield similar to typical
US case GISAID strain GMP seed lab viruses Uni.Marburg seasonal vaccine viruses
= || I | —
April | May " June \ ....... \ August
15 April 24 April 30 April 21-26 May 29 May - 4 June 21 August
CDC BARDA Viral RNA from Conventional First reassortants from NIBRG-121xp
identifies announces CDC received at and reverse WHO received at NV&D received at NV&D
novel need for  NV&D genetics manufacturing sites; manufacturing
HIN1v  vaccine reassortants working seed production site; working seed
virus in made at WHO  started:; all found to production started
the US labs, antigenic  have low yield but used

testing started  for initial vaccine production

B. Synthetic system with enzymatic error correction

Day 1 Day 5 Day 12

HA and NA Panel of Top vaccine virus(es) selected
sequences synthetic  based on preliminary tests of yield,
downloaded, reassortant antigenicity,and sequence; working
oligos synthesized, viruses seed production started, with

genes assembled  rescued confirmatory testing in parallel

Day 2 Day 10

MDCKs transfected Panel of

with synthetic genes synthetic viruses
and multiple expanded in

backbones in parallel MDCKs

Figure S1. Timelinesto the availability of influenza vaccine viruses at manufacturing sites
(2, 22, 23, 25). (A) The 2009 timeline from the detection of the HIN1 pandemic strain in the US
to the receipt at a Novartis manufacturing site of a vaccine virus with ayield equivalent to that
typical for aseasonal vaccine virus. The timeline includes conventional and reverse genetics
efforts from WHO Collaborating Centers, Novartis, and Philipps-Universitit Marburg. (B)
Projected future timeline for generation of avaccine virus using the synthetic system with
enzymatic error correction. This timeline assumes virus generation at a manufacturing site,
eliminating shipping delays. The projected timelinein (B) is aligned with the actual 2009
timelinein (A) based on HA and NA gene synthesis being initiated at the time when BARDA
announced the need for avaccine (April 24, 2009). The projected time savings with the
synthetic approach relative to receipt at any Novartis manufacturing site of any reassortant
vaccinevirusin 2009 is 23 days. The time savings relative to receipt in 2009 of avaccine virus
with ayield typical of seasonal vaccine viruses would be 107 days.



A. NV&D rescue of a reverse genetic reassortant from cloned genes - 2009
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Figure S2. Timelinesfor synthetic and conventional rever se genetic influenza virusrescue.
For comparison, the generation of a conventioredsertant vaccine virus requires
approximately 21 days from the time that a wildetyirus is receivedd). Each box represents
one day.

(A) NV&D rescue of a reverse genetic reassortant fctoned genes — 2009. The timeline
begins with the receipt of HIN1v RNA from the CC8days after the HA and NA sequences
were downloaded from GISAID, and 10 days after HiLB@équences were first posted on
GISAID. Therefore, for accurate comparison toghethetic technique, 5 to 10 days must be
added to the reverse genetics timeline. This efémtlted in the first PR8 reassortant potential
H1N1v vaccine virus globally. The reassortant wasused for vaccine manufacture because
the virus was rescued in 293T/MDCK co-cultures unmdsearch conditions. The rescue was
repeated with manufacturing-suitable MDCK cellsn@ander highly controlled conditions, but
this virus also was not used for vaccine manufactdue to the regulatory hurdles to
manufacturing with a vaccine virus produced by wa peocess.

(B) NV&D attempt at rescue with commercially syntlzesi genes — 2009. During the
pandemic response, synthetic HA and NA genes veesived 6 days after they were ordered
from a commercial supplier. Because the supplgimgj receiving sites were both in Germany,
shipping did not contribute significantly to thengline. Initial attempts at rescue with the
synthetic genes were not successful, although gules¢ attempts after process optimization did
succeed.

(C) CSL Limited (CSL) attempt at rescue with comnnalg synthesized genes — 20().( The
failure of the synthetic virus generation attempsvattributed to lack of egg-adaptive mutations
in the sequences available. A subsequent recomtbaaldition of egg-adaptive mutations led to
rescue in the system, which involves a final eggspge. Information on the timeline of the
rescue of the virus with the egg-adaptive mutatiwas not provided. Because this technique
includes rescue in 293T cells, which are not gigalifor vaccine manufacture, the technique is
not suitable for generating viruses to be usedadyce vaccines for human use.

(D) Rescue with synthesized genes and enzymatic esroection. This timeline differs from

the synthetic rescue timeline in Fig. 4 becausemhg between sites is eliminated (by
consolidating all activities at a single manufartgrsite), and the time for virus rescue is
extended (because rescue in MDCK cells alone ssrigsd than rescue in a mixed 293T/MDCK
cell co-culture). Because the synthetic technmjimvs the rescue of many viral variants in
parallel (including coding sequence, genome segeahtand backbone variants), the
probability of obtaining a high yield, antigenigaiorrect strain is increased.

(E) National Institute for Biological Standards andn@ol (NIBSC) rescue of A/Fujian/411/02
by reverse genetics with a quality systeid)( The timeline starts with receipt of a wild type
virus. For comparison to the synthetic timelirneg interval from the public availability of
sequence data to the receipt by a manufacturesaimgple of an emerging virus must be added
to the reverse genetics timeline.



(F) Reverse genetic rescue with genes cloned fropiregsry specimen£6). This technique
requires receipt of a shipped respiratory speciratrer than an electronically transmitted gene
sequence.
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Figure S3. Effect of MDCK feeder cell addition on titers of virusesrecovered from DNA-
transfected cells. Fresh MDCK 33016PF cells were added after DNA transfection of MDCK
33016PF cellsin serum-free medium. Titers of (A) wild type virus A/WSN/1933, or recombinant
viruses containing the PR8x backbone with HA and NA segments from (B) A/WSN/1933 or (C)
A/California/04/2009 were measured 72 hours after transfection by afocus formation assay.
Datain each panel are from one experiment with each measurement made in duplicate.
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Figure $4. Effect of optimized backbones on synthetic influenza virusrescue efficiencies.
Influenza viruses with the indicated backbonessaymdhetic HAs and NAs were detected in
MDCK 33016PF cell culture fluid harvested at thdioated times after transfection or harvested
24-48 hrs after a blind passage of 500 pul of tih@amy culture fluid on fresh MDCK 33016PF
cell monolayers (Passage 1). Viral titers weremheined with a focus formation assay (A1)

an H1IN1 strain (3 independent experiments for ¢éaoh point),(B) an H3N2 strain (2
independent experiments for each time po{i@),an attenuated H5N1 strain (4 or 5 independent
experiments, depending on the backbone, for ther 4i&ne point and 5 or 6 independent
experiments, depending on the backbone, for ther Tizne point),(D) a swine origin H3N2v
strain (one experiment)i) a B/Yamagata lineage strain (2 independent exgats), andF) a
B/Victoria lineage strain (3 independent experisdot Brisbane; 4 independent experiments



for B34). All measurements were made in dupli¢atiéh the exception of one experiment in
panel C at the 48 hr time point, for which singleasurements were made). Error bars indicate
the standard error of the mean. For experimertts sufficient replicates to allow reliable
statistical evaluation, the significance of theatiénce between backbones and time points that

produced the highest and lowest infectious titess assessed by a one-way ANOVA, Fisher’'s
LSD.
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Figure S5. Synthetic H7N9a virusrescue efficiency from MDCK -supplemented 293T cells
or from MDCK cellsonly. Influenzaviruses were detected in culture fluid harvested 48 and 72
hrs after transfection with the #19 backbone plasmids and synthetic H7 HA and N9 NA gene
constructs. Vira titers were determined on MDCK cell monolayers with a focus formation
assay. Data are from a single experiment with 2 replicate measurements.
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Figure S6. Replication kinetics of synthetic H7N9 viruseswith alternative NA UTRs and
different backbones. The NA UTR inthe H7N9a set of viruses had C1434 in the positive
sense; the NA UTR in the H7N9b set of viruses had U1434. The tested viruses had PR8x (A),
#19 (B), or #21 (C) backbones and were propagated in MDCK 33016PF suspension cultures.
The starting multiplicity of infection was 0.001. Each line depicts the results of 2 independent
experiments. All measurements were made in duplicate.



TableS1. GenBank accession codes of backbone gene sequences.

Strain Gene | GenBank accession code

NS KC866599
M KC866600
NP KC866598

A/Puerto Rico/8/1934
PA KC866595
PB1 KC866596
PB2 KC866597
NP KC866612
A/Hessen/105/2007 | PB1 KC866610
PB2 KC866611
A/California/7/2009 PB1 KC866601
NS KC866606
M KC866606
NP KC866605

B/Brisbane/60/2008
PA KC866602
PB1 KC866603
PB2 KC866604
NS KC866608

B/Panama/45/1990

N KC866609




Table S2. Virustitersand HA yields from influenza viruses with optimized backbones
relative to conventional vaccine viruses when propagated in embryonated chicken eggs.

HA yields in mass per volume of allantoic fluid am@malized and shown as fold-improvement
relative to yields from reference strains, whicé set to 1.0. Guinea pig red blood cell (GP-
RBC) agglutination, RP-HPLC, or lectin-capture EAI®as used to detect HA. Reference
strains were obtained from the US CDC or the UK Si(B

Strain with alternative backbone Reference FFA | HA titer by GP- HA yield |HA yield |Backbone

strain titer RBC by RP- by

agglutination HPLC ELISA

A/Christchurch/16/2010 (HlNl)a‘b NIB74 3.0 35 18 8.4 #21
AlVictoria/210/2009 (H3N2)a'b X187 0.9 1.3 n/t 1.2 PR8x
AlVictoria/361/2011 (H3N2)"* IVR-165 6.4 2.6 n/t 34 #21
Allndiana/8/2011 (H3N2v)b'C X213 n/t 3.0 1.6 n/a PR8x
B/Wisconsin/1/2010 (Yam)“* wild-type 4.7 3.4 n/t 3.5 Brisbane
B/Brisbane/60/2008 (Vic)°‘d wild-type 11 0.8 n/t 0.8 Brisbane

4irus contains HA and NA genome segments from pidsm
PHA vields determined from virus purified from egépatoic fluid by a sucrose density gradient

“virus contains synthetic HA and NA genome segments

9HA yields determined directly from egg allantoiaiéi

n/t, not tested

n/a, data not available because strain-specifisenat were not available for ELISA
Yam, B/Yamagata lineage

Vic, B/Victoria lineage



Table S3. Diversity of synthetic influenza virusstrainsrescued. All HIN1 strains listed are
of the post-2009 H1N1 pandemic lineage.

Seasonal serotype A virus Backbone Seasonal serotype B virus Backbone

Source of synthetic HA, NA genes |Subtype| PR8X | #19 #21 Source of synthetic HA, NA genes Lineage | Brisbane | B34
A/Brisbane/10/2010 HIN1 + + + B/Hubei-Wujiangang/158/2009 Yam + +
A/Christchurch/16/2010 (NIB74) H1IN1 + + + B/Wisconsin/1/2010 Yam + +
A/Christchurch/16/2010 NIB74-K170E | H1N1 n/a n/a + B/Brisbane/3/2007 Yam + +
AlChristchurch/16/2010 NIB74-K171E | HIN1 | n/a n/a + B/Jiangsu/10/2003 Yam + +
A/Christchurch/16/2010 NIB74-G172E | H1N1 n/a n/a + B/Johannesburg/05/1999 Yam + +
A/Christchurch/16/2010 NIB74-G173D | H1N1 n/a n/a + B/Yamanashi/166/1998 Yam + +
Al/Uruguay/716/2007 H3N2 + + + B/Yamagata/16/1988 Yam + +
AlVictoria/210/2009 (X187) H3N2 + + + B/Texas/6/2011 Yam + -
AlVictoria/361/2011 (CDC E3) H3N2 + + + B/Brishane/36/2012 Yam - +
AlVictoria/361/2011 (WHO E3) H3N2 + + + B/New Hampshire/1/2012 Vic + +
AlVictoria/361/2011 (MDCK) H3N2 + + + B/Malaysia/2506/2004 Vic + +
A/Berlin/93/2011 (egg-derived) Hanz |+ + + B/Brisbane/32/2002 vie * +
A/Berlin/93/2011 (cell-derived) HaN2 |+ + + B/Brisbane/60/2008 (cell) Vie + +
A/Brisbane/402/2011 H3N2 + + + B/Brishane/60/2008 (egg) Vic + n/a
AlVictoria/304/2011 NVD p2/E3 H3N2 - - + B/Nevada/3/2011 Vic + +
A/Brishane/256/2011 MDCK P2 H3N2 + + + —

) Pre-pandemic viruses ‘ Backbone
A/Brishane/256/2011 P2/E3 H3N2 - + +
AlSouth Australia/34/2011 H3N2 ) . . Source of synthetic HA, NA genes Subtype |[PR8X| #19 | #21
A/Brishane/209/2011 (IVR164) HaN2 |+ + + AlHubei/1/2010 HSNL | + | *+ | *
A/Brisbane/299/2011 (E5) HaN2 |+ + . A/EgyptiN03072/2010 HSNL | + | + | +
Al/South Australia/3/2011 HaN2 |+ + + AlTurkey/Turkey/1/2005 HSNL | + | + | +
A/Wisconsin/1/2011 H3N2 + + n Algoose/Nebraska/11-017097-4/2011 H7N9 + + +

Alindiana/8/2011 H3N2v | + + +

n/a, not attempted;+, virus recovered ig6 days post-transfection; virus not recovered by 6
days post-transfection; Yam, Yamagata, Vic, Viigtor



Table $4. Oligonucleotide sequencesfor HA gene assembly in the proof-of-concept test

Well

Name

Sequence

Al

082911 test HA 1

agt act ggt cgacct ccgaagt t gggggggagcaaaagcaggggat acaaaat gaacact caaatttt

A2

082911 test HA 2

tttagct ccaat cagcat acaagcaat gagt gccaaaatttgagtgttcattttgtatcccctgettt

A3

082911 test HA 3

ggcact cat t gct t gt at gct gat t ggagct aaaggagat aaaat at gt ct t gggcaccat gct gt gg

A4

082911 test HA 4

ctctctgttaatgtgttcacttttgttccatttgccacagcat ggt gcccaagacatattttatctcc

A5

082911 test HA 5

caaat ggaacaaaagt gaacacat t aacagagagaggaat cgaagt agt aaat gct acagaaacggt g

A6

082911 test HA 6

cctgagtgcatattttcttaatatttgcagtctccaccgtttctgtageatttactacttcgattcct

A7

082911 test HA 7

gagact gcaaat at t aagaaaat at gcact caggggaaaagaccaacagat ct gggacaat gcggact

A8

082911 test HA 8

at cgcat t ggggaggt cct at t agggt t cct agaagt ccgcat t gt cccagat ctgttggtcttttce

A9

082911 test HA 9

t ct aggaaccct aat aggacct ccccaat gcgat caatttctggagtttgacgctgatttaataattg

A10

082911 test HA 10

ccgggat aacacacat cggtt ccttct ctt cgttcaatt att aaat cagcgt caaact ccagaaatt g

All

082911 test HA 11

aacgaagagaaggaaccgat gt gt gt t at cccgggaagt t cacaaat gaagaat cact gaggcagat ¢

Al12

082911 test HA 12

ttgactccttatcaattcctcctgaccct cgaaggat ct gcct cagtgattcttcatttgtgaacttc

Bl

082911 test HA 13

ct t cgagggt caggaggaat t gat aaggagt caat gggt t t cacct at agt ggaat aagaaccaat gg

B2

082911 test HA 14

ggaagaacct gat ctt ct gcaagcact cgt cgccccattggttcttattccact at aggt gaaaccca

B3

082911 test HA 15

ggcgacgagt gct t gcagaagat caggtt ctt cctt ct at gct gagat gaagt ggt t act gt cgaat t

B4

082911 test HA 16

gact t agt catt t ggggaaaagct gcat t gt ct gaat t cgacagt aaccact t cat ct cagcat agaa

B5

082911 test HA 17

cagacaat gcagct t t t ccccaaat gact aagt cgt acagaaat cccaggaacaaaccagct ct gat a

B6

082911 test HA 18

cagt agccgat gcagagt gat gcact ccccaaact at cagagct ggtttgttcct gggatttctgtac

B7

082911 test HA 19

gt t t ggggagt gcat cact ct gcat cggct act gagcagaccaaact ct at gggagt ggaagcaagt t

B8

082911 test HA 20

tgact gctggtatttcgagctt cctact gttat caacttgcttccact cccat agagttt ggt ct get

B9

082911 test HA 21

gat aacagt aggaagct cgaaat accagcagt cat t caccccaagcccgggggcacgaccacaggt ga

B10

082911 test HA 22

agccagt gaaaat caat cct t cct gat t gcccat t cacct gt ggt cgt gcccccgggcet t ggggt gaa

Bil

082911 test HA 23

at gggcaat caggaaggattgattttcact ggct act cctt gat cccaat gacacagt gacctt cact

B12

082911 test HA 24

ttgct ct gt caggagct at gaat gccccat t gaaagt gaaggt cact gt gt cat t gggat caaggagt

Ci

082911 test HA 25

tt caat ggggcat t cat agct cct gacagagcaagttt ctt t agaggggagt cact aggagt t cagag

C2

082911 test HA 26

at ccccct cacaaccagaat ccaaaggaacat cact ct gaact cct agt gact cccct ct aaagaaac

C3

082911 test HA 27

tgatgttcctttggattctggttgtgagggggatt gctt ccacaaagggggt acgat agt gaget ccc

c4

082911 test HA 28

cccactgttctagggttgatgttctggaat ggcagggagct cact at cgt accccct tt gt ggaagca

C5

082911 test HA 29

t gccat t ccagaacat caaccct agaacagt gggaaaat gccct cgat at gt caaacagacaagcct ¢

C6

082911 test HA_ 30

t ct ct gggacgtttctcat ccct gt agccaaaaggaggcett gt ct gttt gacat at cgagggeatttt

Cc7

082911 test HA 31

cttttggct acagggat gagaaacgt cccagagaaccccaagaccagaggectttttggagecgattge

C8

082911 test HA 32

aat gagaccttcccat ccat t ct ct at gaat ccagcaat cgct ccaaaaaggcct ct ggt ct t ggggt

Cc9

082911 test HA 33

t ggat t cat agagaat ggat gggaaggt ct cat t gat ggat ggt at ggt t t cagacat caaaat gcac

C10

082911 test HA 34

gtgcttttgtaatcaget gcagttccttctccttgtgeattttgatgtctgaaaccataccatccatc

Cl1

082911 test HA 35

aaggagaaggaact gcagct gat t acaaaagcact caat ct gcaat agaccagat cacaggcaaattg

Cl12

082911 test HA 36

caaactgctgatttgttttgtcgattagacgattcaatttgcctgtgatctggtctattgecagattga

D1

082911 test HA 37

aat cgt ct aat cgacaaaacaaat cagcagt t t gaact gat agacaacgaat t cagt gaaat agaaca

D2

082911 test HA 38

at ct cgt gt ccagttaatgacattcccaatttgttgttctatttcactgaattcgttgtctatcagtt

D3

082911 test HA 39

acaaat t gggaat gt cat t aact ggacacgagat t caat gact gagat at ggt cgt acaat gct gaat

D4

082911 test HA_ 40

tctattgtgtgctgattttccatagctaccagcaattcagcattgtacgaccat atctcagtcattga

D5

082911 test HA 41

t gct ggt agct at ggaaaat cagcacacaat agat ct t gcagact cagaaat gaacaaact t t at gag

D6

082911 test HA 42

ttcagcattctccctcagttgtttccttacacgctcataaagtttgttcatttctgagtctgcaaga

D7

082911 test HA 43

cgt gt aaggaaacaact gagggagaat gct gaagaggat gggact gggt gctt t gagat at t t cat

D8

082911 test HA 44

ccttatgctctccat gcact gat cat cacactt at gaaat at ct caaagcacccagt cccatcctc

D9

082911 test HA 45

aagt gt gat gat cagt gcat ggagagcat aaggaacaacact t at gaccat act caat acagagcg

D10

082911 test HA 46

tgggtctatctgtattctattctgcaatgactccgct ct gt attgagt at ggt cat aagtgttgtt

D11

082911 test HA 47

gagt cat t gcagaat agaat acagat agacccagt gaaat t gagt agt ggat acaaagacat aat ¢

D12

082911 test HA 48

aagaaaacat gat gccccgaagct aaaccat aagattat gt cttt gt at ccactactcaatttcac

El

082911 test HA_ 49

ttatggtttagcttcggggecatcatgttttcttcttctagecattgcaatgggattggttttcatt

E2

082911 test HA 50

aat agt gcaccgcatgtttccattctttat gcaaat gaaaaccaat cccatt gcaat ggct agaag

E3

082911 test HA 51

t gcat aaagaat ggaaacat gcggt gcact at t t gt at at agt t t gagaaaaacacccttgtttct

E4

082911 test HA 52

cgagt cggcat ttt gggccgeegggt t at t agt agaaacaagggt gtttttct caaact at at aca




Table S5. Oligonucleotide sequencesfor NA gene assembly in the proof-of-concept test

Well

Name

Sequence

Al

082911 test NA 1

agt act ggt cgacct ccgaagt t gggggggagcaaaagcagggt caagat gaat ccaaat cagaagat

A2

082911 test NA 2

gcct at t acaat agcagt ggcagaagt gcat agaat ctt ct gattt ggat t cat ct t gaccctgettt

A3

082911 test NA 3

tctatgcacttctgccact gct at t gt aat aggcacgat t gcagt act cat aggaat agcaaacct gg

A4

082911 test NA_4

cagtttggtttcagat gt agt cct at gttcagtcccaggtttgctattcctat gagt act gcaat cgt

A5

082911 test NA 5

gact gaacat aggact acat ct gaaaccaaact gcaact gct cacact cacaat ct gaaacaagcaat

A6

082911 test NA 6

cgttatagtagttgtttattattgtttggcttgecattgettgtttcagattgtgagt gt gagcagttg

A7

082911 test NA 7

gcaagccaaacaat aat aaacaact act at aacgaaacaaacat cacccaaat aagcaat accaacat

A8

082911 test NA 8

attgaattctctatttgctttctcctccatttggatgttggtattgcttatttgggtgatgtttgttt

A9

082911 test NA 9

ccaaat ggaggagaaagcaaat agagaat t caat aact t gaccaaaggact ct gcact at aaat t cat

A10

082911 test NA_10

attcttattgcattgtctttcccgtagat gt gccat gaatttat agt gcagagt cctttggt caagtt

All

082911 test NA 11

ggcacat ct acgggaaagacaat gcaat aagaat t ggggagaact cagat gt cct agt aacgagagag

Al12

082911 test NA 12

acct gcact cat ct ggat cacaggagacat agggct ct ct cgt t act aggacat ct gagt t ct cccca

Bl

082911 test NA 13

ccct at gt ct cct gt gat ccagat gagt gcaggt t ct at gct ct cagccaaggaacaacgat t agagg

B2

082911 test NA 14

ggatctatcgtgtattgttccatttgagtgtttccctctaatcgttgttccttggcet gagagcat aga

B3

082911 test NA_15

gaaacact caaat ggaacaat acacgat agat cccagt accgt gccct gat aagct ggccact gt cat

B4

082911 test NA_16

cattctatcctgctgttgtatact gt gggt ggt gat gacagt ggccagct t at cagggcacggt act g

B5

082911 test NA_17

caccacccacagt at acaacagcaggat agaat gcat t ggt t ggt caagt act agct gt cat gat ggt

B6

082911 test NA_18

t cgggcct gat at acat at t gacat cct ggct ct accat cat gacagct agt act t gaccaaccaat g

B7

082911 test NA 19

agagccaggat gt caat at gt at at caggcccgaacaacaat gcgt cagcagt aat t t ggt acaat ag

B8

082911 test NA_20

tcgggcccat gt attgatttct gt aacaggt cttctattgtaccaaattact gct gacgcattgttgt

B9

082911 test NA 21

aagacct gt t acagaaat caat acat gggcccgaaacat act acggacacaagaat ct gaat gcgt at

B10

082911 test NA_22

t ct gt gaat act accgggcagat accgt t gt ggcat acgcat t cagattcttgt gt ccgtagtat gt t

Bil

082911 test NA 23

gccacaacggt at ct gcccggt agt at t cacagat gggt ct gccact ggacct gcagaaacaagagt a

B12

082911 test NA 24

cccattttagtatttttccttccttgaaatagtatactcttgtttctgcaggtccagt ggcagaccca

C1

082911 test NA_25

tact attt caaggaaggaaaaat act aaaat gggaacct ct aact gggact gct aaacacat t gaaga

Cc2

082911 test NA 26

agt aat acct gcct gcaccccat agcat gagcat t ct t caat gt gt t t agcagt cccagt t agaggt t

C3

082911 test NA_27

at gct cat gct at ggggt gcaggcaggt at t act t gcacgt gcagggat aat t ggcagggt t caaat a

C4

082911 test NA 28

gt cattgccactggatctatttgaattact ggtctatttgaaccctgccaattatccct gcacgt gca

C5

082911 test NA 29

gaccagt aat t caaat agat ccagt ggcaat gacacat act agt cagt at at at gt agccctgttctt

C6

082911 test NA_30

ct act gct gggt cgt t cggccggggat t at ct gt aagaacagggct acat at at act gact agt at gt

Cc7

082911 test NA 31

acagat aat ccccggccgaacgacccagcagt aggt aagt gt aat gaccct t acccaggaaat aacaa

C8

082911 test NA_32

t ccat ccaggt at gaaaat cctttgactccattgttgttatttcct gggt aagggt cattacacttac

C9

082911 test NA 33

caat ggagt caaaggat t t t cat acct ggat ggaggt aat act t ggct aggaagaacaat aagcacaa

C10

082911 test NA_ 34

ggcacct tt agcat ct cat at cct gat ct ggaagtt gt gcttattgttcttcct agccaagt attacc

Cl1

082911 test NA_35

ctt ccagat caggat at gagat gct aaaggt gccaaat gcat t gaccgacgat aggt caaaacccac

Cl12

082911 test NA 36

cagt cagt gt t t aat acaat t gt t t ggcct t gggt gggt t t t gacct at cgt cggt caat gcat t t

D1

082911 test NA_37

ccaaggccaaacaat t gt at t aaacact gact ggagt ggct acagt gggt cctt cat ggactattg

D2

082911 test NA 38

t aaaaacacgct cggt agcact cccct t cagcccaat agt ccat gaaggacccact gt agccact ¢

D3

082911 test NA_39

ggct gaaggggagt gct accgagegt gttt t t acgt ggagt t aat acgcggaaggcccaaggagga

D4

082911 test NA_40

gatact atact att act ggt ccaccatactttgtcctccttgggccttccgegtattaactccacg

D5

082911 test NA 41

caaagt at ggt ggaccagt aat agt at agt at caat gt gt t ccagcacagaat t cct t ggacaat g

D6

082911 test NA_42

aagtactctattttagccccat cagaccagttccattgtccaaggaattct gt gct ggaacacatt

D7

082911 test NA 43

gaact ggt ct gat ggggct aaaat agagt act t cct ct aagacacagaaaaaagacccttgtttct

D8

082911 test NA_ 44

cgagt cggcat ttt gggccgecegggt t at t agt agaaacaagggt cttttttct gt gt cttagagg

El

082911 test NA 43B

gaact ggt ct gat ggggct aaaat agagt act t cct ct aagat acagaaaaaagacccttgtttct

E2

082911 test NA_44B

cgagt cggcat ttt gggccgecegggt t at t agt agaaacaagggt cttttttct gt atcttagagg






