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gAY, AR 2 A A ERET . iR e
T %K Jaroslav Dolez"el 18- 24 (%) 75 7ifi  Stupicke”
polni” rane”” 32 fififfi,
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G Pf 4% 4 25 2| Scaffold, i id reads Z 8] 1) overlap
KFRMHE de Bruiji IR H A, 7685 X5
PLEMATEY), 195 contig 41, FIARYEK A B
P 1) Pair-end & &, HH Scaffold )75, /5 H
reads ¥ Scaffold 1Y gap X IR FEATIE AN, 52 R4 26
WA, BARRCESECY

pregraph : -K 41 -R -d 1

-K kmer: K value in kmer

-R (optional): unsolve repeats by reads (default no)

-d KmerFreqCutoff(optional): delete kmers with
frequency no larger than (default 0)

contig:-D1-M1-R

-D EdgeCovCutoff(optional): delete edges with
coverage no largert than (default 1)

-M mergeLevel (default 1,min 0, max 3): the
strength of merging similar sequences during contiging

-R solve repeats (optional): solve repeats by read
paths(default: no)

map : -K 41

-K kmer (default: the same as in pregraph): k
value in kmer

scaff: -F 1 -L 43

-F (optional) fill gaps in scaffold. (default O;
1:normally; -1:only fill nonrepeat gap; 2:radically)

-L minLen : shortest contig (minus K value) for
scaffolding

FIARPE A2 25 R G 1T H contig /- ATE DL, Fiit
T 7 BE KT 500 bp (Y37 BE R GC &5 i
GC FHa A
12.6 SSR 445 4L #1847 MISA A (pgre.
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EIF G R | B TR bR N B IR
SSR 75 =16 YN H TR SSR 7 ai =6 I, — DU
R SSR fini=5 K.
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Fig. 1 Flow cytometry results
2.2 DNA HIREUAK BER

B 1 uL DNA R Aot 45
78 ODos/OD,gy M 1.89, ¥ FE N 206.9 ng-uL ™',
P 1% 500 U5 e v, ARG 0 HG 2% iy e B e
K2R Bk —, TR, a8
HED, I DNA e8RS, AT R irsis .

- —

st 15 000 bp
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Fig.2 DNA agarose gel electrophoresis
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2.3 R EER KRR

231 wApRFEL U s oA BT R
reads £, BRG] KI5 Y00, Ml
AWM FEE R (£ 1) o Hed, WP H R reads
$h 212 852294 A4, WP S K/NA 63 855.69
Mbp, $% 0 536.16 Mbp [ Tl fil; 3k K 41 /NG H A
YO PR BE R 119.09%, TN T 1Y B 12 %R 0.04%,
Q20 M F e H 95.59%, Q30 MY & &k 89.33%, GC
TN 36.78%:

F1 MFEHERET

Table 1 Sequencing results statistics

readsﬁg Bt TPt 5 5 Q0% E  Q30HFE GCHE
Raw paired Raw base/ Error rate/% Q20 Q30 GC
reads Mbp ® Content/% Content/% Content%

212852294 63 855.69 0.04 95.59 89.33 36.78

232 WA A TR R T R
7E Q30 (=80% ) DAL, XHEAREIRUESZL AT
ERHET, WK 3 PR, 525 Q30 & il 89.33%
Y e Vi N

Qualities distribution

a0

0

B o4 § B4 & F Fy od
120 160 200 240 280
Position along reads

e i read-1 BARFTR G, 44 read-2 i BT & 401
Notes: left: read-1; right: read-2

B3 HERESH
Fig. 3 Data quality distribution

BEAR 00 R 15 2 5 e ) P 4 SR ) o
T TFUE T ECEZE, ALK 2 4 reads HYI)F
FEARRIMET 1% (B 4) , RIAARRNFHIRR
el Ao At RN A R e (5T, B
XFAS Y BRI & B AR AT 0BT . GC & &4y
ik TG JC AT, GC i, it b
GHCHE KL AMT &EIER NP IEA R
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ornlAAE, BB e AL, BKF
2o T DNA BRI i 2 55 I P A0 e i LA
TRHEIN Py AR, A tE /MR sh, TR TIER
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Fig. 4 Sequencing error rate distribution
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Fig. 5 GC content distribution map

2.4 K-mer 9H7

FIIH K-mer 43 87 75 X PG AR A1 1 35 PR 26 K
NFEATARTE, ARAEIPAER (K2, K6) KW
M K-mer K JE 0 89xIf fE7E B 0 /) =%, W K-
mer FH ¢ A 2T A5 2 /Y S R 4 K/ 536.16
Mbp, I3 i J5 L2 JE B IE 1348 1 J5 58 B 41 R/
“h 526.30 Mbp; T 7E FEWEERTHE A AR — 53 2 —4b i 3
W, — Y BRI IIEE A G IR, FEEaR G
A7 5 B K-mer 843 B0 2 10y, AR A B IR AR 1Y
12, Wik, tgEheGig, R e aAE
FRIIFE R H AN 0.90%, Z+aRimE, BTE
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RFENA . BEAh, FEZI08 g 2 4 depth (HLTT AT
TERIE, JEA BT IS, % Bal BRI 2
{ERRHRIIEY 2 4, ke BONEE R B, AR
Geitah R B PSR B S B 55.39%

F 2 K-mer=17 S TG IEE
Table 2 K-mer=17 analysis of the data

¥4 4 FrData name B4 K /NData size
K-mer%{/bp 47 718 560 459
& 1E RT3 K 41K /N Mbp 536.16
& IE 3 41K/ Mbp 526.30
B Y% 0.90
EHE /% 55.39
6e+06 - ‘
5e+06 | A
‘ i" \‘|
f [
!
4¢+06 | [
53 | { |
g -
2 3et06 | \ | "ll
3 N {
= Fx | §
| A \
2e+06 | fi N \
| Vol |
'||I b \
1e+06 | Vo \
Ml \\\ﬂ-_‘_ - -y
0e+00 ‘ ‘ ‘ -
0 50 100 150 200
Depth

6 K-mer=17 Depth 1 K-mer fEHINEHHE
Fig. 6 K-mer=17 Depth and K-mer species frequency
distribution

2.5 EEAHFE
251 #FEaMELER s H Soapdenovo AP
IR EGE, IR B T 25, A contig,
scaffold FEfLfbad 2, 75 2914 1 BE R 4l 41 2515 8
(£ 3): FPXHEAFAHEER TS T 100 bp /Y scaffold
N contig HEAT 41T, 73 NS0 K £~ 1 076 bp,
N90 Jy 147 bp, £H 3% 1% | & K 09 ¥ 91 K B2
45 660 bp, Z1%EM) contig MELE N 917 423 4>, K
KBk 424 458 883 bp., #E— BT A SCIEI JE 45
F 1Y reads LLXF a1 4] 2045 B /Y contigs, | reads
Z RIS R FE A BOOME R, b I
<100 bp 1Y contig J7 51 , fx 24 contigs 4 % A
scaffolds, Z5HE 8. NS0 AU R 1889 bp, N9O
189 bp, TN 89 063 bp, 414 LhiE
7172324, KR 443 258 576 bp.

%W 5 533 %
*3 ERAHFLERZ
Table 3 Genomic assembly results statistics
P27 i Spliced sequence
BES T Types of data

Contig Scaffold
Total_length/bp 424 458 553 443 258 576
NO90_length/bp 147 189
Max_length/bp 45 660 89 063
N50_length/bp 1076 1 889
Total_number//}> 917 423 717 232

252 GCEEHHHH  GC & &2 MY 3
LR 38 bR 2 —, GC S EIRE M E T
I 32 A AFAE GC A Aiming, A= A7 R
TS Y5 B 7 T4 VYRR P ) 3 R )
FPA WM GC M . BT 24 GC REAL,
R T I R B X SR 75 R A B s e A, K
R VR BE 1) L% 3 NCBI A IR B P, I
AT XS b, BEBHAR A A e s G
D3 2 R F PG AR A S0 P o 3 PR 2 i 2 A T
o gt i b R YL ek -2 AH0 0 HBE
PRI, SEUERALR GC & &4 7R
PR BE X35
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Fig. 7 GC content and sequencing depth correlation
analysis

2.6 SSR i =1

FH MISA JAVAS 23 At VORI I 11 000 35 PR 20 4cdi O
Giit (£ 4) , T H) 521 125 4~ SSR i, H
H, AT R AL s B B A, IR 342 883 4,
i B SSR i 5 ) 65.80%; A% A R v M 146
3124, di bk 28.06%; —AEATER LA 26 133 14,
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07 5.02%; PUAS I DL BRI R A7 A 8 678 4, i
1.67%. FrLA, BB IR E & & VAR ) 3222
) SSR F & A7 A, [FIEF AR T A/T (5 Lk
%, HRET 63.94%,

x4 BEAEFTER SSR LRI
Table 4 SSR locus statistics of N. sibirica
FMType Hikistructure  HHNumber  Jff i HifflProportion/%
X8 A/T 333 188 63.94
G/C 9 695 1.86
UK AC/GT 10978 2.10
AG/CT 14 095 2.70
AT/AT 118 038 22.65
GG/CG 3201 0.61
AAC/GTT 946 0.18
=k AAG/CTT 4311 0.83
AAT/ATT 16 521 3.17
ACC/GGT 1601 0.31
ACG/CGT 87 0.02
ACT/AGT 121 0.02
AGC/CTG 452 0.09
AGG/CCT 653 0.13
ATC/ATG 1259 0.24
CCG/CGG 182 0.03
= [Ttk 8678 1.67
&t 521125 100
30 Wi

TR R INET A W HAGR L A R h DNA 1
frat, R CE™, BEEhIEE AT Rl
V1B CAE 8 R I I e S M B Y sh A 9 C (E
FEU20, DNA B C B 2 A= ¥ 74 51 2 1) JE R RRAE
JEFPEE AR 2 —, RFFRASTIEER TAER
Kbt o T AR PR AL KNI T e 4 Y AR A
LA . PR R | ARk SR
R A7 S

FEPRIZH RN & s I R4 iR Y . Feulgen
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UL RS TR i s vy I PO - SN PN
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Feulgen KI5 115 55 36 K 2 R/ NF 77 2 B RE 1)
BT A P R SE R AR, R — R RSB A o B
P R LA ) s A2 24200,

PEAA R R £ R 240 GC & 5l 36.78%,
A B A S S AR T LT, X NGS T R
PERZ BN s TTHARE R R 0.9%, HEKHAEL T
G LLAE 55.39%, J& T A f i, el nT Ge
JEH T PARNE e B A EE), A S A
Bk MYIESB BB K,

— R UL, ARG MK, EE B
2, LR XE B R . PEAARE s T
ARG R AR, MR S A R A A A
4 FE N 2H S 454 Fosmid PR35 SR IE RS TKS
JER R ERAEIES B~ 228 L, R
i Fl — AR5 Platanus 4 25 F4FE W REH IE A T
PUAARINE P S PR A i PFhe o Bt AR e AR
B R BERN 3 AR E AR A A, AR llumina #5HC
—fX Pacbio fif L Hi-C A 1Y 245 2 2 P A
P o) 4 5 DRI 20 B G e R, A R TR A e
EAY R

4 &k

AR SEGINAS PEAA AT A0 3 4K/ K 536.16
Mbp, EIEJG K 526.30 Mbp, Z4&% K 0.90%,
2% 5 Bl R 55.39%; P4 AR A1 E 1 ] Contig
N50 4 1076 bp, KA 424 458 553 bp, Scaffold
N50 2 1 889 bp, iy 443 258 576 bp, PHfIF
WHHA 521 125 4~ SSR v i, Hoib B R A5
A 342883, R HRAIAA 14631240, =%
TR 2 AT 26 1334, DA I LA ok 8 678 4>, HL
AT IR H £ ZL ) SSR FF1IE
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A study on Nitraria sibirica Pall Genome

ZHU Li-ming"?, LI Meng-juan'?, ZHANG Jing-bo®, YANG Xiu-yan™*, CHENG Tie-long"?

(1. Key Laboratory of Forest Genetics and Biotechnology, Nanjing Forestry University,Nanjing 210037, Jiangsu, China; 2. Co-Innovation
Center for Sustainable Forestry in Southern China, Nanjing 210037, Jiangsu, China; 3. Experimental Centre of Desert Forestry, Chinese
Academy of Forestry, Dengkou 015200, Inner Mongolia, Mongolia, China; 4. Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] This study aims at estimating the size, complexity and other characteristics of Nitraria
sibirica Pall genome. [Method] Taking Solanum lycopersicum as DNA reference standard, the young leaves of N.
sibirica were used as test material and mG as separate buffer to establish the N. sibirica genomic C-value by flow
cytometry (FCM) method. A small fragment library was established for [llumina HiSeq sequencing. The genome size,
heterozygosity, GC content and repetitive sequence ratio were studied and MISA script was used to analyze the SSR
data. [Result] The size of N. sibirica genome was 526.30 Mbp, the heterozygosity rate was 0.90%, the GC content
ratio was 36.78% and the repeat sequence ratio was 55.39%. Using the assembled genome data for SSR analysis ob-
tained 521 125 loci, of which mononucleotide repeat were 342 883 loci, accounting for 65.80% of the total SSRs.
[Conclusion] It is predicted that the N. sibirica genome has a complex nature and can be analyzed via [llumina com-
bined to PacBio and Hi-C technologies in order to facilitate the assemble of N. sibirica genome and the acquisition of
genetic maps.

Keywords: Nitraria sibirica Pall; Flow cytometry; genome size; GC content; SSR molecular marker
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