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Abstract ; Ammopiptanthus mongolicus ( Maxim. ex Kom. ) Cheng f. ,one of the tertiary relict plants,is a rare
evergreen broad-leaved shrub distributed in desert region of central Asia. A. mongolicus( Maxim. ex Kom. ) Cheng f.
grows in environment with extremely high level of drought and freezing stresses,and the plant species can be used as
an ideal model for stress tolerance research in plant. Previous studies revealed that A. mongolicus ( Maxim. ex Kom. )
Cheng {. showed high levels of tolerance to various abiotic stresses. Several genes presumed to play important roles in
stress tolerance of A. mongolicus( Maxim. ex Kom. ) Cheng f. were cloned and characterized , including AnGobslI ,An-
PLD ,AnMCSD ,AnBADH ,and AnAFP. However ,research in A. mongolicus ( Maxim. ex Kom. ) Cheng f. at the molec-
ular level was hindered by the lack of genome information. There were several genome size prediction methods, in-
cluding Feulgen densitometry,field gel electrophoresis, quantitative reverse transcription PCR (qRT-PCR) , flow cy-
tometry analysis,and K-mer analysis. Flow cytometry was the standard method for estimating genome size. K-mer a-
nalysis not only predicted genome size accurately,but also provideed more information about genome,such as het-
erozygosity and GC percentage. In the present study, flow cytometry analysis was performed to predict the genome
size of A. mongolicus( Maxim. ex Kom. ) Cheng f. . Genomic survey sequencing of A. mongolicus ( Maxim. ex Kom. )
Cheng f. was then conducted ,and a total of 65 Gb sequencing reads was obtained. K-mer analysis using these se-
quencing reads was conducted to predict the genome size , heterozygosity and GC content of A. mongolicus ( Maxim.
ex Kom. ) Cheng {. . Based on the results of flow cytometry and K-mer analyses, the genome size of A. mongolicus

( Maxim. ex Kom. ) Cheng f. was estimated to be 770-787 Mb. The genome size of A. mongolicus ( Maxim. ex Kom. )
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Cheng f. was close to that of Cicer arietinum L. ,and was smaller than that of Glycine max L. . The total reads length
of contigs was 0. 538 Gb,with N50 of 684 bp,and after further assembly,the N50 of scaffolds was 12. 09 Kb with a
total reads length of 0. 602 Gb. The predicted heterozygosity was 0. 0844% and the GC content was 36. 51% . The
low heterozygosity of A. mongolicus (Maxim. ex Kom. ) Cheng f. will facilitate the whole genome sequencing of A.
mongolicus ( Maxim. ex Kom. ) Cheng f. , and subsequent gene annotation and comparative genomics study. Simple
sequence repeat( SSR ) molecular markers were predicted using the assembled genome sequences and 151858 SSRs
were obtained. Of all SSR categories, the dinucleotide repeat unit was the largest category, with a percentage of
56.39% ,and the AT/TA components was the dominant dinucleotide repeat unit. Our study reported the genome
size prediction of A. mongolicus( Maxim. ex Kom. ) Cheng f. for the first time and provided a large number of genom-
ic sequences for further research in A. mongolicus( Maxim. ex Kom. ) Cheng f. . The large number of SSR molecular
markers identified in the present study will promote the study of genome mapping, evolutionary biology, and popula-

tion genetics in A. mongolicus ( Maxim. ex Kom. ) Cheng f. .
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A FRFEA G B OB D A T R AL S
B AL AR DNA Jett PLIL K J 488 nm AYMOGIMUA G FITAH A 5EE00 BE | BIE A Lt 5C R Pl A I A0 A rh DNA 25 3 S AR AR 404, T 1]
A :Mazie sample, B A. mongolicus( Maxim. ex Kom. ) Cheng f. sample

The abscissa is the fluorescence intensity emitted by the DNA dye PI at the wavelength of 488 nm after laser excitation,

measuring the DNA content in cells by linear relationship , the ordinate is the cell number,the same as below
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Fig.1 The C-value measurement of mazie Zheng 58 and A. mongolicus ( Maxim. ex Kom. ) Cheng f. sample
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In red as the test sample A. mongolicus( Maxim. ex Kom. ) Cheng f. ,
in yellow as the standard sample maize
B2 EARMFEOLLERGERAXAESINER
Fig.2 The C-value measurement of the mixed samples

of A. mongolicus ( Maxim. ex Kom. ) Cheng f. and maize
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Table 1 The statistic of GSS

i it Kt
Statistical item Data
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Fig.3 K-mer (K =17) analysis for estimating the genome

size of A. mongolicus ( Maxim. ex Kom. ) Cheng f.
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Gh; #E— 413 )5 scaffold A N50 4 12. 09 kb, FiiE
K8 0.602 Gb, i b4 T 5L PR 4 & 38 )5 4%
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Table 2 Statistics of the assembled genome sequences

il ht Gt PHERE
Statistical item Contigs Scaffolds
JF 31450 Number of sequences 1662250 356137
B (bp) Total length 577998698 646676084
N50 K J& (bp) N50 length 684 12381
N9O £ & (bp) N9O length 131 995
KF 500 bp JFHE Number of sequences 227122 111153
=500 bp

KT 1 kb FEHI%C Number of sequences 114998 80231
=1kb

KT 10 kb JF 5% Number of sequences 134 16975
=10 kb

PHERE oF F B B Number of contigs 1441573 —

in scaffolds

ACGT &5 (% ) Total rate of ACGT — 95. 64
CG &4 (% ) CG content — 36.51

FI| 151858 /1~ SSR, B A5 2 (1) 43 B 45 JR 4% Bl F &2 Ho0
MIAZ T IR %Y & HE AT 0 K G it SR H R SSR A
20718 >, 5 M) 13.64% ; % T R SSR A
85630 1™, 5 M KLY 56.39% ; = ¥ HF R SSR A
27184 A, i BB 17. 90% ; PURZTE R SSR ., A% T
ik SSR Al 7S 4 H R SSR 435l 5 ALY 2.04% |
2.24% [1.79% , WH, AR EE EHm A
FERA T I EZIR A, FR U R E R S
R/, EZBHRELZ Houh, 2800 AT/AT,
BRI E R B 39. 84% | T CG/GC AW i %k
(90.04% ., #£ &4 B A% T IR H &2 $ T SSR i, LA
A/TINEZHR A E(ES)

Table 3 Simple sequence repeat types deteacted in A. mongolicus sequences

SSR H & o0 SSR %t EEHICMILHI(% ) || SSR HEHIT SSR it EEHITHLLEI(% )
SSR repeat type Number of SSR Rate of repeat type SSR repeat type Number of SSR  Rate of repeat type
BRHR A/T 18683 12.30 ATC/ATG 1744 1. 15
Mononucleotide C/G 2035 1.34 CCG/CGG 136 0.09
“HHR AC/GT 7848 5.17 VUKL H R AAAC/GTTT 89 0. 06
Dinucleotide AG/CT 17218 11.34 Tetranucleotide AAAG/CTTT 312 0.21
AT/AT 60497 39.84 AAAT/ATTT 1170 0.77
CG/CG 67 0. 04 AACT/AGTT 153 0.10
ZHHR AAC/GTT 2214 1.46 AAGG/CCTT 74 0.05
Trinucleotide AAG/CTT 5048 3.32 AATC/ATTG 25 0.02
AAT/ATT 13176 8.68 AATG/ATTC 108 0.07
ACC/GGT 1804 1. 19 AATT/AATT 249 0.16
ACG/CGT 85 0. 06 ACAT/ATGT 343 0.23
ACT/AGT 461 0.30 ACTC/AGTG 64 0.04
AGC/CTG 486 0.32 AGAT/ATCT 246 0.16
AGG/CCT 2030 1.34 ATCC/ATGG 28 0.02
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