DNA Link, Inc enome sequencingroiRen fJQS/m,J]Qt] SR CLETI ARSIEPIOMIYCESISPAIIOM
www.dnalink.com N using SingledvielecuiessEal=FiimeEISequencing(SivViipecnnoiogy

Sujin Kim?!, Seung-Chul Shin?, Hyun Park? & Jong-Eun Leel
IDNA Link, Inc. Seoul Korea / 2Korea Polar Research Institute, Incheon Korea

% Aosiract | ‘ ErrOr corrscijor) | Assernoly |

, i ! ) '8
SVIRT Secuencine Advarizice
Along with the advent of next-generation sequencing PAMC26508 : Streptomyces sp
' ' ' . - 70.90% PBcR assembl
(I\!GS) .technlques, it has becqme posfsmle.to sequence a Error Correction and Assembly ggn%%:‘;egitze7p7ggl\gb ;Y_I
microbial genome very quickly with high coverage. o 0000087 21 P
Recently, PacificBioscience developed single molecule Continuous Long Read (CLR) —— — Assembler : Celera Assembler
i : - i hnologies :
real-time sequencing (SMRT) technology, 3rd generation HiSeq Read (High Quality Short Read) — e e e o cggggggu?;’:rﬁgﬁgiﬁh Contig
. . . Pacbio RS: Continuous Long Read and Circular Consensus Read
sequencing platform, which provide much longer Circular Consensus Read (CCS) t i Pacbio Rg reads improvement
(average read length: 1.5Kb) reads without PCR Sequenicing Emor @
amplification. - tod Read (PBCR) —————— Assembly results
We did de novo sequencing of Streptomyces sp. using acelo corrected Rea o Murina (1001 PEORMS(15)  PBoR hstons (169 S F—
lllumina GAlIx, Roche 454 and PacBio RS system and e TotaScatfods (EA) 80 E 2 e —
. . . —\/ b g TotalContigsInScaffolds (EA) 185 78 26 [ T 1 I
compared the data. The endosymbiotic bacteria T . ToBososhfttide o) 2T T L] S H——
. —— g — — — xBasesInScaffolds (bp ; 1 915,
Streptomyces sp. PAMC 26508 was isolated from e S e B N50ScaffoldBases (op) 202,976 166,072 1,268,506 B ——
Antarctic lichen Psoroma sp. that grows attached rocks O —_—— Contigs e e e e e s e
. . . TotalContigsIinScaffolds (EA] 185 78 26 ) N Y S O I s O O I B
on Barton Peninsula, King George Island, Antarctica (62, mer R T MaxCont?g?_ength(bp) = 221220 644,602 1,915,364 -:.-. -l R 0 e 8 2 e e e e
13'S, 58, 47'W). o (05 - nm e e e e o
With 4 SMRT cells, we could get more than 15x coverage Error Correction Error Correction B o Ml e e e e e
of corrected sequence data for de novo assembly. it Risadq Read With lSeq Read and CCS .y oy s with Pachio RS o e i e e e
. . W \‘\_.—0/—‘\-.—’ NN ] N . 'l BNl EEEn
COmpal’Ing the performance Of Othel‘ SequenC|ng —_————— /—S;‘—f/ e /‘-?;___f’ € Improvement ol de iava Bssemblies Wit achio H .| .l--—.:.--_-?:;::-.-_-u- : ::—-::-.-:---_ =-_-
platforms, PacBio platform could generate data on similar = ol l\g“d/ \\\%‘é/_;/f The Basic statistics Contig Length Distribution | 2 m i mm m e mm————— m—— ma ==
manner with general mid-level GC content organism. g (Top 50) A0 " - ————— - = = mam]
. . PBcR hs (15X
In conclusion, PacBio RS system, SMRT technology, ‘ — om0 - @ rewmi(sg HiSeq contig
shows better performance with high GC content ¥ aon00p R e ——
: : : Error Corrected Read Error Corrected £1200000 . £ 1000000 7 e R W
organisms and is expected to be the new tool to improve : 00000 1 500000 < e i
_ (but splitted) Long Read a1 .l e e HiSeq assemb
the de novo sequencing and assembly. N e e 400000 1 S
s U s — 160000005521 (2432
2828 212325, < i . .
§"§"’§'§» "W 23155 Pohsec /m Low coverraegi‘(;;-j ;wth HiSeq . gap
L \ ] e dl: irers o
S C - o
. & I Asseble Error Corrected Reads with Celera Assembler ) g 9ap
G | Infornati Assembly comparison ]
anerdl Inomaton Program : mummer 3.0 T
StainNo.  Scientifioname | CCIRM JENUL covabel (Coverue) | (Coversge) | (Coverage)
PAMC 26508 |Streptomyces sp. 70.09 7.6 100X 15X 6X 27X 7kb Continuous Long Read (CLR) PAMC 26508 I .
A bl S Average Read PBCR contig
ssembly Summary D T N it A
1.4kb 4.6 kb PacBio corrected Read (PBCR) - e (1;‘;‘;3) 157 D
Strain No. PBCR hs+ccs 68,428 1,563 107 ‘E
Scientific name Streptomyces sp. . + ecoft-catosloriuscets- tsicommacae : : ‘ 8
Hiseq 185 s comemer c10-c : 30 Raad(g:)mbor Averag:s:gungm Tocau(!:::el;engm mg
Contigs (EA) PBcR hs 78 el s g T 20000 1600 —— || 20 £
PBCR hstccs 26 o A, o000 | 1400 | ™ | =
Hiseq 221,220 ity Rt 10000 1 am 1 40 : =
Max Contig Bases Bases (bp) PBcR hs 644,602 Tooe | g " =
PBCR hs+ces 1,915,364 o 1 i ol Tl I ' l
Hise 68,326 w000 | w0 21
N50 Contig Bases Bases (bp) PBCR‘:IS 166,072 el i i 200 1] %
PBCR hstccs 1,268,506 St p ’ & o i :
Hiseq 141 e —— & € 4 : ey
Total Big Contigs (10kb < ) PBCR hs 66 sl it & = : : .
PBCR hstccs 11 o S————— % 5 S B
Hiseq 7,372,844 : BLLLLLIEL EEL DELEELLELELE e R AL L Lo o °
Big Contig Length PBZ?:;; -7’:223:(1)22 Average overall accuracy: 84%, 11.5% insertions, 3.4% deletions, 1.4% mismatch PBCR Contlg




