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W OB NRFUR MR M A AR E ST AL AE R, AFFAA Hlumina Hi Seq™ 2500 &l
BTG,  RNA-Seq il 57 A 245 41 8 A Tl A MR HEAT I, RS B MISA B3 7 i ik
ITPHEJE AR SSR AL Al. AR A T A e s AL P 3L 3RAG 27979 DN E R HOT Ky 2~6 MREE R L E
¥, K1) SSR BHAECH 142108085 bp, “F344%F 3.1kb I 1 /> SSR A7 xi. AR ME A SSR R H
HRJuRBOY=hidE, 5 SSR EH 68.34%, {ESLITY 213 ME KA (AAGICTT)n It i tulil i iy
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Abstract In order to explore the information of the simple repetitive sequence sites in the transcriptome of
Hypecoum leptocarpum Hook. f .et Thoms, this study used the Illumina Hi Seq™ 2500 high-throughput
sequencing platform and RNA-Seq sequencing technology to sequence the Hypecoum leptocarpum Hook. f .et
Thoms, and used biological Informatics MISA data analysis is performed to find SSR after splicing. A total of
27,979 microsatellite repeats with a length of 2 to 6 bases were sequenced from the transcriptome of H.
leptocarpum. The total number of SSR bases was 142108085 bp, with an average of 1 SSR site per 3.1 kb. The
main repeat unit type of H. leptocarpum SSR is Trinucleotide, accounting for 68.34% of the total number of SSRs.
Among the 213 repeat types, (AAG / CTT) n accounts for the highest proportion (7773, 27.78%), followed by
(AG / CT) n (4735, 16.92%) and (ATC / ATG) n (2420, 8.65%), the distribution of SSR microdots in the
transcriptome of the H. leptocarpum is high, and the types of repeating units are abundant. In this study, SSR
molecular markers were developed for the first time based on high-throughput sequencing data from the
transcriptome of H. leptocarpum, which is providing a scientific basis for the genetic linkage maps, DNA
fingerprints, evaluation of genetic diversity, collection and identification of plant resources, and molecular
marker-assisted breeding.
Keywords Hypecoum leptocarpum Hook. f .et Thoms.; RNA-Seq technology; Transcriptome; SSR markers;
Biological information
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al., 2014).

SSR (Simple sequence repeats) & 5 H 541, A NG D ERCEG R ECE A, 2355040 T R
MR AR L)L R P (Wang et al., 2013) i SR B P41 SSR AR KL A 2480, Lt WEE,
HEFEHR A AT MAMEE . BT ETE . 8L 2R T A AR B B SR AT (TR IR A,
2019). TJUEER, BEAE il ENFFEORM R RN, SSR HRFEZ HMYIHT F b ki £, In A2 (4
MEAK S, 2016) H (43¢, 2019) FHZ (IR EE, 2019) S M4 (105 S 7 F o fr a8 5E ik, FF B B
T REZHA ARG YE BORIEAE R IR, 7T UONJEBIE 51 Y03cH A i e 42 (AR B BLIg 4
A v A R A R PR SSR AL I FUARGE AR R A BRI 4555, 2019; {EH4F, 2020), 9 1 R4 1%
G B R PG JE AR I MR SR, A FE R A 1lumina HiSeq 2500 W77 &, W& S 2 40 5

A AT H AT 5347, SRAFRIFII SSR LA H1 43 A RFAE « AN [ s 8 53 2 Y e sy A e, g
ST AT AR AR R TC 2 5 F A IS I A B B AR R B8 E kAo
1 ZRE0H
1.1 ¥4 P SSR WEE HITRA

AT 5N 2 A T A AT A s L R 3R R4S 27979 N EE EH, S SSR BRFE%L )y 142 108 085 bp,
4% 3.1 kb tHI 1A SSR AL se XA F ¥ SSR AL s Ge it 45 R vT A1, AR A I A i s 4 SSR A K
WL, “2ABERESFMIYEI, HRIPERRA %R, R RN TR = RN,
AL 68.34%, KGR R, (HEA 25.32%, MU, fi. ASEEREERAER IR, 555
A 4.09%. 1.21%. 1.04% (% 1).
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Table 1 Type, number and frequency of SSRs in H. leptocarpum

HERITCKE HE R psian EEA5 (%)

Repeat motif Repeat number Total Ratio (%)




length 5 6 7 8 9 10 11-20 >20

ZEATR 0 2544 1433 894 547 425 1076 165 7084 25.32
Di

SRR 8892 4453 2543 1737 398 327 747 23 19120 68.34
Tri

WL RERir 719 294 50 36 18 12 16 0 1145 4.09
Tetra

T HE R 245 41 26 1 8 2 5 0 338 1.21
Penta

NIZHEHR 126 94 31 20 9 8 4 0 292 1.04
Hexa

Mt 9982 7426 4083 2698 980 774 1848 188 27979 100.00
Total

ELA1 (%) 3568 2654 1459 964 350 277 6.60 0.67 100.00

Ratio (%)
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Figure 1 Motif proportions of each types of repeat in H. leptocarpum
Note: Others demote all repeat motifs for being listed in the bar
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Figure 2 Quantitative distribution of different motif lengths and repeats in transcriptome SSR of H. leptocarpum
2 vHik

S 43 AT, 4 SR A T 7 A R 7R B Kl 142 108 085 bp (75 2K R BLA 45 918 M AR 435,
1445 3094.8 bp L 1AM A, H A 55 R RN =L AT, (AAG/CTT)n I i EL il i s 9 (7773,
27.78%). MILH I SCEMFHOERE, KEHZ MY SSR Ml E R AR, FE N IR =%
HRRE AR M, B an7E B 9 )1 DU T S (IR, 2015). AL R (TSR, 2014). Z mIRA (B4 HE
%5 2015), ZRIRUEEN B, RS (Selale et al., 2013) 4B UL = HIRE R NE, 1M1= EA (IS5,
2019). HESMUAC(RRIESE, 2019; NS, 2018, YLIRRILEN:, 46(14): 24-27). SHRAECHKIEBESE, 2012). A
Z(Lietal., 2013). HJE>E(Pourmazaheri et al., 2019)5 V) Flh U2 " HIRES 515, FHRKESFHESR
B P AN A A K PR R B 1T 08 22 ek o FEAN R A mi & k4l SSR Guit i 213 Al & KA
(AAGICTT)n AT b5 Lol B 51 (7773, 27.78%) F VK N (AG/CT)n(4735, 16.92%)F1(ATC/IATG)n(2420, 8.65%), 5

MR G55, 2019; EEMLAE, 2018, LAV, 46(14): 24-27)FIZRTUAI{LL, 7R B M 46 FhESE



FALH(AGICT)n AT o Ee il i (1 195, 5.90%), *of bb— e Hofh 25 F A4 SSR #4040 #1, R IUX Wi Fh
ForHA R R EEMESRA, WX EEI TN RE, TR SRR EREA K. Sl
(F 2455, 2014) —ho kB 3L e 28R 1By AG, CT M TC =Fh, =mdtHE IR FE N AAG/TTC Fl
GAAITCC Fiffi.

MRAE SCHRITGE , 02 SERHME Y e 341 SSR BT, B 2 28 SERHE S Fr B SR P ] MISA FE A
M7 CYP82Y1 FEK 5 21 X4k ) SSR, 1% )8 3l 1 X3l A L2 v i i A & g Ae vh 38— i
O . 75 B S 4 SSR o, AL 15 A AL VB (BIAS)I@ A2 Y 5 ANl H) SR B, LA 10
A DARTAEZ AR v AAS T2 () 4271 miRNAs (Abedini et al., 2018). P, it 4} 42 5 #2450
PEas R, KA MAFBE ) SSR AL, M geit AR RIFE TR e & 23850, mal P~ —2 01k SSR
S FARIC SR BRI , 5 SL I T B R AR S S B o SRR T2 A0 A T TR B R A
T8 A% BN ST S 43 BN B ARG S B, A RN RL A K
3R E T
3.1 AR

2018 4F 7 AEF 4 KB E R 11(37°18'42"N, 101°25'17"E), 22 v [ R v 1L e J A= 9 7 i A
AR T 53 % 58 N4 SR A 1517 Hypecoum leptocarpum Hook. f .et Thoms. [f18 ik ik, #7545 : HNWP-0333370,
VR TR AR . 4 RIRGE 3 MR BEROR, PR AKTMER M R AR, DR b
T, R R BB S OV AP, T RIS MO RO VR A7, 74 190 52 5 147 T-B0°C Uk
Fa.

3.2 RNA HRI3REL

KIS RNA SRR & (DP432, Jb it RIR AR A BRA 7)) 70 5 SR = E SIS RNA,

A D PR R & U AT

3.3 RNA SCEERIH#E



KA Oligo(dT) Bk = L HAZ A mRNA, [tiJ5 i\ fragmentation buffer 5 mRNA T 6 F
Bt L mRNA AR, F7SHRFEREHLE] 1 (Random hexamers) &l — 5% cDNA, RGN ZE0. dNTPs.
DNA polymerase I #1 RNase H & % %% cDNA, - AMpure XP beads 4ift XU cDNA. 4k 3 210U 5E
CDNA ST R ImE 2 I A I &R ¥k, 7] AMpure XP beads #E4T Fr BOK/MESE . 53547 PCR
P48, J+H AMpure XP beads itk PCR /¥, 1532, CEREERHR)E, S61EM Qubit 2.0 347
W E R, FBSCESR 1.5 ng/ul, BEJEEH Agilent 2100 % 32 insert size #E47HIN, insert size 754 ¥
WG, M8 Q-PCR J7iEN S HIAG RO BEEAT e € B A ZOR EE>2nmol/L), PARIESCEUE . Pk
S5, BT lumina HiSeq Ml (25 4%, 2018).

3.4 ¥4 SSR AL g %

5 FH A4 MISA(MIcroSAtellite identification tool, http://pgrc.ipkgatersleben.de/misa/) (Beier et al.,
2017)%F Hit4T SSR fL kR SSR EE KM G RO EE RBICEMN T : AL HIRA0 R). WLHIR(6
R) ZREBRG X) UEHEIRG R). T ERG )M ASEZERRG X). H SSR HILAE K H 44 ¥
SPYRERS . EERA, JOTH ST R A A SSR A REIE, HrR IR =1 R B SSR HE/
& Unigene F 5 0E:; SSR 2041 1T 420 5= Unigene K /482 B[] SSR HUE (BL4EMESE, 2015).
({EZATN

5K AT SCPR TS R ASHIE TT S B BT ASEER BT U RIRAT N, I e Bl o dfr, WS CoIR 51t £12
RS 5 IMEVIREAHRAE : AEBE. MEITAR & Mg e B2 il H fke [ Lot N, f/ 3 seiavert, Bl
WGSBS EAREE AR LI R R R &R
)

ARHIE T 3 0 H A A B AT 70000 H (N0.2018-ZJ-745) Fl HH [B A} 2% B VG 35 i 4F 38" A 2RI
H (2017)3L Al B3 B o
SR
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