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EEBA T, EREEMEMNHESRTHIATRE
TR DR i 3 B L TR AL, 0 T e, i — 2D e T
REGRBIAEE . Nk, 2T IR E REN T HERET
MAH. B, FREHMFBEFET ATRES 4
gzt 2G24T 45 05 T AR SR , OR B R 3t
ZHER T AR B BB M

{7 B2 & ¥ 5] (simple sequence repeat, SSR) & 3§
1~6 MEHRR PR ESR BT, XM LR DNA, 2—Fh
IVZAEAE T IR A Y B A Y R rh i AL hmal, B
AN GEFE . SAEFEFRAT HE Z M
FTFHY) 575 B B Fh st A EIE A L S Ah A e it AE
2 REPE 43 BT Ty BB 3 TR R AL DA B T Al B K SR
Rz, BET, S AU FESIY TR &
25 AR Y B R 58 — 40 38 & W /¥ (next generation
sequencing, NGS) £ R #47 T #% R4 K IE SSR i 515

results showed that the optimum chromosome preparation was achieved with collecting root tips at 10:30 AM,root length

within 5 mm, pretreated for 2 hours in 0. 1% colchicine at room temperature, spreading chromosomes by double-hypotonic

treatment, dissociation with 1 mol/L HCI for 50 minutes at room temperature or 20 minutes at 60°C,and stained with

20% modified carbol fuchsin dyeing. The permanent slides could be made by the neutral resin. The karyotype analysis

indicated that red pitaya is diploid(2n=2x=22) ,and the ratio of the longest chromosome to the shortest one was 1. 63,s0

that the karyotype formula of red pitaya was 2n = 22m, belonging to 1A karyotype. The karyotype asymmetrical

coefficient was 54. 29%.
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8. FERTIE KR R4 RNA-seq Bl &2l #4510
FERH E L F A MicroSAtellite (VISA) ™ 8 {2 6 5 K 22
SSR iz s » 43 A7 Fe 2 A7 L A BURFAE , 3R 90 28 VA H AT
P LU K28 1 38t 1% 2 RE 1 40 L Dl BB 2 TR S8 3
B E A B ER I i — 5 & I A SSR ARic #2 4t
FP 355 .
1 #R5FE®
L1 Kgesik

TR e B e U - ZE R B X o R A
FIFH Mlumina HiSeq™ 2000 & i &7 & ¥ & K&t
AR ZE AT &5 R AW F, LA R R 142 220 %%
unigene,
L2 Wk
L2.1 HXRZESSR MG A MISA (hip://
pgre. ipk-gatersleben. de/misa/Misa. html) X & K 2% 4% 55
# unigene FATFF M7, R SSR i i, kil SSR
MR EE—ETRESE - HRER IR TRESR .
HERHREEMAEHERESR 5 28, AWnfER %
HREEADTF 6 K =B HREEADTF 5 K WEH
BRABHEREEMAGZHEREEADT 4 K., BEH
TR T S 25 5 2 A R I T DU P R DL, T B B3
1.2.2 FHXZESSR Gt i Primer 5 #4%t
& SSR fii s H SSR _E T /¥ 5 ¥R /NF 150 bp #Y
unigene HATHERE B ITE14), 8 5% SSR J¥FI ™4 3 45|
Y. FELIMSERE N B KR (T, 7E 57~63TC,
VTS 1Y) T (EAEZENT 5°C 3 8 M K/ g 100~
280 bp, BIHIHEE Ny 18~27 bp; GC & &K 40%~65%.
BT 51 i LUF 7 i 51 AR & SSR P
31 ;5 unigene FEFIAR L, 51910 5" A 1A #3410
FAEEEL, 3" RAVEA 1 AR EEED ; bR [F B X
FNZ A unigene b )T ¥); i A SSRFinder 16 % i 5
MISAE ZR 45 S AH [F] ) SSR, 445 1t 7 % HH A [7] i) SSR
7
2 HERE5SW
2.1 FHXRE SSR Y @S5

Wit MISA T HXH RERHFHM 142 220 %
unigene JF 5] # 17 SSR K&, % 1 KW, 7 5 223 &
unigene FUETE H 5 684 MAFAH R SSR A5,
SSR K& A #5i # (492 SSR HY unigene {5 &\ unigene %
Z A 3.67%, HBLAT 2R (SSR % H 55 & unigene ${ H
Z K 4.00%, 408 4% unigene & —~Lh k- SSR fi
45,235 % unigene &% 2 & SSRs, ¥4 10 kb A
0.77 4~ SSR,

- EPEAR -
*1 BREHERFEDSSREREHLER
| Hoi
HWRIFI B 142 220
HWRTFIEBKE/ bp 73 629 571

SSR % 5 684

SSR &AM/ % 3.67

SSR H IR/ % 4.00

10 kb % SSR (B 0.77

& SSR i 5 I FFIELE 5223
Friit 14 SSR L& HF I E 408
HHE AR SSR KIFFIEE 235

HZ 2 W, REM R SSR M F &, A
BERBEE , BEEFFIUEELR 6 WH KRR,
A 15484, 4 SSR MR 27.23% ., HIK K 5.7.4.8
W, 4 Bl SSR BB R 19.25%. 14.23%, 10.80%
F19.02%,

& 1 A%, % K2 SSR Dl —# H# AG/CT Fi
AT /AT BEERF RN EZRAM, 455 SSR /Y 51.9%., H
YO = U R E E 3T, BT R4 B2 26. 200 A0
7.2%. Ho, ZHHREL TS AAT/ATT & £,
AAG/CTT #1 ATC/ATG &z ,ACC/GGT H1 AGC/CTG
B W RE R T H L AAAT/ATTT & £,
ACAT/ATGT &/, 7o FREHRFHAPEEARY
0. TN A REL Y] AAAAT /ATTTT,

x2 BREFFRADAFBEFKEM

ESH SSRYEST
EFFK BERH N
B
BE/bp 4 5 6 7 8 9 10 11 12 13 14 =I5
2 0 0 1188 664 495 411 405 230 10 0 0 0 3403
3 0 966 343 179 16 3 0 0 0 0 0 2 1509
4 448 117 15 0 0 0 1 0 0 0 0 0 581
5 82 7 2 0 0 0 0 1 0 0 0 0 92
6 84 10 0 2 2 0 1 0 0 0 0 0 99
&It 614 11001548 845 513 414 407 231 10 0O 0 2 5684
30r 273
25 24.6
S 20
215
| 10 82
74 6.8
5 25 4.6 43 53
06 151519 1.7f] 1297

= = E Q
bo<350%8

= ¥ N <X X X ¥

ACAT/ATGT ;
Others

AAAT/ATTT
AAAAT/ATTTTY §

Bl SXRERRAH SSREFXBHH
2.2 FHRZE SSR AT HTEIFHY
SSR 73 THRiIC i 25 25 42 V) FL T P A B B A
HEFICHE » T SSR < JBE J2 52 iy L 25 285 1V 1 11K A 5% g A
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I, SSR KEKRTF 20 bp Bt AT, 7E 12~20 bp
Z Al ZAMRZ, KT 12 bp B HZ SRR, Kt
B EBR T 12 bp LR SSR, H K% SSR KEE
12~20 bp A 4 679 %, i SSR ¥y 82.32%, T &
FEAE 20 bp DL EHI3AS] 681 4%, & SSR A HH 11.98%,
X4 SSR HAB B M EZ M. 75 K% FEIF SSR 1)
LRMEPAN LR T RHEEF SSRY ., EKEXT
20 bp ) SSR ', HHE AR T (. = EHFMREE)SSR
3L 396 A~ HEMIX T/ ZSHIERER A SSR 72 K2 L

HARRF FAME.
2.3 FHXK3 SSR 5 |¥rikit

T i AT R H  F K2E SR, IR
Y {f ] Primer 5 345X & A SSR i H SSR _FFilgF
FA/NTF 150 bp (4 unigene #4751 T, HREK
B, 4t 829 47 K3 SSR FH BTNt 2 486 Xf 3
PGB BI Y W 3), & 57 K3E SSR K 14.6%,
HA 20 bp BA E SSR 78 HE S RAEF (C =BT
FREE &) iR 155 X514,

3 & X% SSR 5|7
SSR 2 SSR JF 31 LWEIY TS Y1 K BE/ bp

(AO)10 GATCACATTGAGCTGCAGGA GTAGTACCCAACGCCCATGT 274

(AG®10 CGAACCCAACATCTCGAACT ATCAGTCCATTCGGGTGGTA 262

(AT)10 CTGAAGATGCTGCGGACATA TAATGCAAACGCTCAAGACG 199

_ (CA1o COGCCCAATTTCTCATAAAG CAACTTCTTTTCTTATGGTTTGTAGG 225
—BHRRE (CDnu CGATCAAAGCTCTCTCTCCC GGAGTTGAGTGCGGTGAAAT 126
(GA10 TGTGATTAAAGCATTTGTAACATGG TGACAAAAGCTGTGCCTGTC 251

(TA)10 CAAAATGCTGCTGCTTCAGA CCATTGTTATTCAGGTAGGTGATG 258

(TO10 GCCTGTGGAAGGAGGAGAG AAAAGCGATCAAACCATTGC 266

(AAT)7 CCACAAAAATCCATGCCTTC AAACAATGAGGTGCCGAGAT 227

(ATT)7 GGGCAGTCACAATCCAGTTT CAATTGATACCAGCTCAGCG 176

(CTD1s TTTGCCTTTTTCTTTCACATCA GGGTGAAGATAAAGAGCTGGAA 226

(ATC)s GAGAACCCTCATTTGAGCCA GAGGAGGACATCGATGAGGA 229

ZERHREL (AAC)7 TGGTAGGCATCCCAAGAAAG GATCCTCGGCCTGTGTGTAT 129
(AGG)7 TGCTGCAAGACATGATCACA CACTGCCATCCTCATCACAG 106

(CCD7 ATGATGAAAAAGCCAGCACC AGATGCAGCAAGAAGGATCG 182

(ACO)s CTCGCTCTCAAACCAACCTC GTCGTGGTGGTCACATCTTG 273

(CCTDs GATGATGGGTGCAATGACTG GTATTTGGTGGCCCTTGCTA 153

(AAAT )5 GAGGTTGGAAATGCCGATAA GCGTGTGTTTCTTTTTGGGT 272

(ATTT)s GAACCTCTCCTGCGCTCATA TGGGCATTCAAACATGAACT 172

MEERRA (ACAT)s CAAAAATTTTCAATCGACCAAA TTCAGTGCCCCAAAATTAGC 240
(ATGT)s TGAGGGTCGATCATAAAGGC TCCCCAGTTACCCAGTCATC 248

(AAAAT), CGGAAGATCCAGATCATTCTAAA ATGATGGCACATGAAGGTCA 205

TRFRRA (TTTTA)q GGGGTACAGTAACCACCCCT GTGTCGGAGGTTGGCATATT 270

3 Wi CRHBA SRR R R RSP SSR 1 %

R FARC R E R G #E JHETR, /TR
HREVRR R AR, B AT, 5 RZEHE N A A
B B RREAS B, 8% SR RS Fin
OB RA BRI H RAPD 047 E KEBE£
BEVE s B BAR ST () DNA S TE A5 5 R B Zh 4 5] 5
RERFR MG FEEY ., Wik, & REVEZ %
KB TH KL% E 5 2 D e 5 R 8 AL 5B
ORI R Bk Fe e H B R R R I A FARIC IR R .

TR b I 75 2R 28 2 S 4 R 5 684 A~
SSR if g5, 4345 T 5 223 4% unigene, T K% SSR H B
A 4.00% , 5 BT IHAEY I KRG (4. 790 K FE (3. 4%0)
/NFE (3. 20 FITR 3R (3. 6 Y0 AF AR — B, KT X F it
Y 036 S (16. 1090 BF = 45 (16. 86907 45, i B
SSR & & BA YRR S, SR G QR AT M) Fh i) SSR
=R LB
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B A FBEEE L STTE YRS, X SRS E
HET RS HEBHENEQRMERAMERSE
XK, FRIEHFH SSR ERE U K TR A E,
FLL AG/CT #1 AT /AT #y H BUAT 3R B g, 36 5 B SSR
M 5L 9%, HIRE =K HMERHEIL. GCEEHITE
TR ZAE Y H BT R I AR e R385 s 4 P A
2 94 GCEE ., MAF, PR IEX FrikiE M EH K%
SSR R A B 15 | 9, 7 i D L 3l B K AR,
i e 2L IRAE 2 486 XF SSR 514, B EF RFEH SSR 43
BB BE AL

BRSR UL, R 28 SSRH BUAR R AL, 1 HL 28R
o NESEMEREAG W% 107 H ok % 1R, X 2 RAE
SSR EAE R M. Hik, %R Rt —%
FRFHH KZETREE N SSR FRI0BEE T HAL KA 5
HuHE BT RIETNRERL R B2 UR i FF & FILH , 8 Har o
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SSR Loci Information Analysis in Nervilia fordii Transcriptome

HUANG Qiong-lin* , HE Rui’* ,ZHAN Ruo-ting’ ,CHEN Wei-wen®
(1. Guangdong Medical University,Zhanjiang,Guangdong 524023 ;2. Research Center of Chinese Medicinal Resource Science and Engineering,
Guangzhou University of Chinese Medicine; Key Laboratory of Chinese Medicinal Resource from Lingnan, Ministry of Education, Guangzhou,

Guangdong 510006)

Abstract; Taking 142 220 unigenes in Nervilia fordii transcriptome as materials to identify functional simple sequence
repeat (SSR) ,which would promote the researches on resource protection including genetic diversity, molecular breeding
and genetic mapping of N. fordii. The distribution frequency of high-flux transcriptome SSR and the basic characteristics
of repeat motifs were analyzed using MicroSAtellite software, and then SSR primers were designed by Primer 5.0
software and validated by SSR Finder software The results showed that 5 684 SSR loci were acquired from 5 223
unigenes with an occurrence frequency of 3. 67% and a density of 1/13 kb. Dinucleotide repeat was the main SSR type of
N. fordii,and AG/CT and AT /AT exhibited the highest occurrence frequency (52. 9%) among all SSR motifs. A total
of 2 486 primer pairs were designed for marker development.

Keywords: Nervilia fordii ; SSR;loci information;transcriptome
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