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Extended Abstract

Introduction: The medicinal plant Yarrow (Achillea millefolium L.) due to its medicinal and industrial
functions is one of valuable pastureland plant in Iran and the world.

Materials and methods: In this study the Illumina Hiseq 2500 platform used to identify the microsatellites
markers by transcriptome sequencing of the leaf and inflorescence of Yarrow.

Results: According to the de novo sequencing results of the medicinal plant Yarrow cultivated in the
Research Institute of Forests and Rangelands, 9450 single transcript sequences (6920 single gene
sequences) containing 10,570 potential microsatellites were identified. The most common types of
microsatellites were dinucleotides (62%), followed by trinucleotides (2748, 26%), and mononucleotides
(7%), respectively. In total, 69% of the microsatellites were classified as second class (10 to 20 nucleotides),
and 31% were first class (more than 20 nucleotides). The frequency of microsatellites in the transcriptome
of inflorescence was one perl10 kb assembled sequences. According to unigenes annotation results, totally
1,762 (22.3%), 4723 (53.3%), 3714 (47.5%), 4517 (51.3%) and 5189 (60.7%) unigenes annotated from all
databases of KAAS, Arabidopsis, UniProt, NCBI database Non-redundant proteins and sunflower
respectively. Among 8542 clustered unigenes containing microsatellite, 38440 unigene sequences (45%)
were classified as functional and categorized as 52 clusters.

Conclusion: Among all the categorized monomers, 3220 (65%) belonged to the "metabolic process"
category, of which 90 (3%) belonged to the "secondary metabolic process" category. The introduction of
these markers can be used for future studies of selection using markers, genetic diversity, and genetic maps
in this medicinal plant breeding programs.

Key words: De novo, Functional annotation, Genetic variation, Transcriptome


http://dx.doi.org/10.61186/jcb.15.46.156
http://jcb.sanru.ac.ir/article-1-1235-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-18 ]

[ DOI: 10.61186/jcb.15.46.156 |

-

Yy VEY bl 1¥5 0 jlads /2o 3b Jlo / 2lyj alS oMol doliinsyy ST
d;k«aﬁ‘ﬂahmmkﬂ;’ﬂﬁnwh ’ 4 ”? C > :@_@@-
"‘:}3&92 d&"

RNA (b 19 b 51 8,1yala 3t 500 (s S5 83,70 bt bolid
Olydlegs (29,5 0L5 4

T sn e g 9 05095 (Sl (g0 ¢ jluend sl
Ol ¢3laal ¢ oMl 51T o8l lgal sl o aLS (oal5ay 9 S5 09,5 —)
(soltani. m@iauahvaz.ac.ir : Jggue odiuwg53) (ylyal jlgal ¢ oMl Sljl oKl ¢jlgal anly ¢ 2LS (gol5ay o S35 09,5 -V
Ol (IR0 659ld S 9 S (ot (o oBUing} « JoSUge (6)gl8 Cannj 09,5
VNN 1 ol Ve VD el g b
VPO B VDS drie
bgmso 05

9 olel &l Bl b sladisS 5l (S dxo g (29)b caliske clad SIS i s Jsay (Achillea millefolium L.) o) plogy og,l> oS dodilo
Gl o

oSl (plslis cqx Tllumina Hiseq Y0+ - pisly 5l odlitsl b ofyologs (2318 9 S psin Sai b JIg 5l adllas el 5 2 yg 9 Sgo
A5 eslaswl b)‘}hl@}i)

S sl i g @l ladns duwwgo yd 0k cutiS lplagy (29, olS I odel Cawd 4 cladiges J| Jols By b JIF s sub taBL
Ol 3 am {5Y) lasgtlS o> daojlsalossy £ (5l d b il ogilly ojlgmlog) Vo0V (ol (5 G JIg £AY+) e 39, S5 g A¥a-
Lo YY) 5 (A5l 6 Yo V) pgd (oS o)lgnlosy £95 5l laoylgmle}sy o yd A degasre 139 (AY) asgilS gige (7 Y& e YYFA) a5e2lS g3 c 5
9 03 42 JuSy g S Vo g > S (IS i Sl 3 Wmafalessy oS sy (35555 V- 3] ) gl o3 o laler g5
& oy LABLS don 1 305 (7 £41V) VAR o (% OVY) YOV (7 TY/0) YNV 7 OYIY) ¥YYY (7 YYIY) MIVEY legozme b5y
05 <S5 Jlg ADEYY 50 50 lo)l5S 1,0l g NCBI oIS, Non-redundant (¢la sy dUNIPIOt ¢ pus—wws gl )] KAAS o3l> (claolKoL
Al )8 4t OF 50 5SS (sdad 9 (63,518 (ganatind by (4 ¥0) o5 S5 Jlgs YAFY - oliw o jlanloy (sl )5 (g9l>

(%) 0355 A gl o 5l 48 390 alaio " Sgrlio al 3" atoday (Mo yd £O) 305 TVY+ o (candind (sloicSS dod (o )3 15 S AZRats

clbass colo g (S5 g 0L S a4 bl oan] Sl (¢l WG oo b S5Lis ol (3 yme il Lanass "4 gl (S gbie dul 5" atws 4

bls eoop)lS podmn 5 5o RNA-Seq

lp 1l 3 RNA-seq SSS el (NGS) sai] Jus
olid Gy ojgpal Wl cilitung 55 ol o s
90 QLS pgi) oddcmsls) (>l¥ > SSR 5 SNP
Gy osill gy o S5 ol 0S8 eslitl
Sy Sl Sy o5 G slads iy
PSS9y » M slagtlej] cunl Al ja gy bl i
ooy S5 oyl odlitol bl (V1) s 5 (VA) oing
sbodiges p» MSdsx olld gy Ke5y8 by S
RNA b gy 5l 8 .ol 008" il ) S5 pois gl
5 3lej bjay s SSR (sla,Silis plulis wul)3
SSR slacisse slp (og) aluls calo 4 jls Jdsay
s Som il g oS 55 DNA (gla JsSg0 sl 3,k ||
08 Jg 5 bis RNA Jlg (1) 39 oo sl
o Sl Sl (el g5 e oS ypeds 4 g ok ol
s Ol Jloisl Jole &5 (05 2y (colais]
)3 eolitwl 5y90 At LS Aol sladelys ;5 duto
o > oS s ML g WU B3 qoplyy ogdle i pS
CSiS5 425 s tiadges |y oy ol oSS sl S5
olS ) osa SSR (sla,Solis  slwlis ;> RNA-Seq
(T TV YY) col dido jls @210 p955 e 9 Jbo
3 odas w2 @2pe o5 g Jlepd QLS 3 (o

255 )8 )b pe e 3,50 (29)b olS ol )5 (S5

D95 (3,58 (leyliS (ST £ poin Suni 5 1 SIS G0 lg

dodio
w8 p )8 sllpl 5l Jsse sl il
Lo Jgless) Sl ) s 3 it LS 5 S5
ey (M sz Canl V(031,55 Jdoa; (SSR)
o)l pgf wgt Ghby g Vb s Slgld G)ben
S5 Jg [PV 0) )l plals gl § S5 o Slgl 6
&8 1o DNA (6,55 g S, (SSR) o lgnless o3k
SSR (sl ,S5Lt5 .l (su5oilS g anly V=5 Jolis Loges
OlF Sk wr Gy 4 g Ms G e S el
obts &5 Vb (M egs »ogMle b )SoLE () il oo
ozl diy 3o d> (ST .lodds 0uiSTyy 50 pei JS 40 cimd o
YL Jouiliy davly & (Jg cosl ol a0l g9 (ol ]
o 55 50 s gS 59 yim g udygo by el )3 o]
Oorede (TY) Bgb o oalitwl Slgld 4 0k clygsge
o (SHB) E95 swp o)lpalefyy sl ylas )8
(G 5 (sog) Al g (ol g (Sik8) il
Sbgiagh ((SeB) bpadd 9 55 2 sleen
Gl dacumer JoSS 5 (SN Bldey
(55 o (g5l ka5 390 i b o]y (sl KoL
olistul (98T (0 V) Cwsl (St sl ooy pll
olls I ol (Suif 95 saddlan > 1)Lt oyl Sl
(Y5 XY) ol 015 35S 555 gl


https://www.openaccessjournals.com/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61186/jcb.15.46.156
http://jcb.sanru.ac.ir/article-1-1235-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-18 ]

[ DOI: 10.61186/jcb.15.46.156 |

VOA

3955 33 (29sl Ol op e I (K plgear olyalegs
F ke ) eSngin Sl i 5 (uSings) Clidos plosl pg )
S slp ded ol 3l olosly sg2g led o (55900 iy
slagy olold gl OlSy (rtwgn e s
ool Bl olS ol diadsl (J5Ug0 (la S5l 5 (63 Ko
03,08 ol lolid yols Limgsy Cbm Casl gl
asgeine )b oiess il SSR(JsSse sl SOl

A5k ) OI))Loy ‘5{9)]) olS ol ‘S:L‘_JBJ ‘SLQC«JG939)

gy g 2lge
LS dlgo A

29l olS @ VY 3l w3l 5 g Sy (gl piges
Oladsd duwhe AlS > IS o ol cuiS ol pless
Bl Syge 4 WA Jlo 3 558 sl JSix 5 &y
Wged 93 9 bolto b ged £y 9 €35 ploxl
I o wad Jlo)l b Jg cae 5y Sp ol
“AC lod p3 g Jisl gle ()59 4 Sl (gl pdiges
L (6,0a55 RNA el oylej b
LUy 9 Abuls Calw RNA Sl

g 4 JS RNA gli5el ond ang sladiges 5|
Cqa g ¢85 a0 TRIZol reagent (Invitrogen) 8l
TURBO DNasel, ) DNasel oS ;I DNA  Ss4)l Ciis
Sy 0,8 e ol e85 SS9y b (Ambion
Ji 3l ceiya oad gliel RNA CoeS 5 CudS (e
NanoDrop 1000 Jio olpgl oKiws 4 %Y ;)51
i edlatwl (Thermo Scientific) spectrophotometer
S9) n BEg 9y » (QC) kS JpS Shoxiw
(Horsholm, Jio Bioanalyzer oKiws L JSRNA
cSyi lwy Denmark) Agilent Technologies
Shb ladises dan .88 g Sb Jlo saimd g o
bl .og A YL (RNA integrity number) RIN s.as
JSis daygulsl Jlasl cDNA - (gilwoslel A L p>
Beijing Genomes duwgo ;0 b Jlg 5 o ymwds
3ylalinl cuS b okl duog 3k Institute (China)
Nlumina pyécdy bwyg b Jlg 05,5 ploul liesh!
(paired-end) 4 b 9> g0 4y HiSeq 2500 platform
by Qb g pbsl I w2 plodl 59l 95 V0 Jobo
x9S » (BGD b Jly oaimdgumgpw 858
sl Cap aigliy b Ul Cjpe 4 b iy
Sy JlF Gilwar bSe sba)lley bwg T gaen
2ok Mg (b Sals colys &S WS )8 eolatl
Sz i s IS had i s 4 sy Sl
58,5 548 solatwl 350 (sde (sl jlLI
Silwas ,LSH g RNA-Seq glaodly g3lw o3bef
ety

b el sl il cors o ol g lo)gibl
Maae ¢ (0.36 (5,9 ) Trimmomatic ,ljéle s ; ealéwl
(Trimming) (3,Smp 5l o Sad Bls QC>30
b g ablis gl Shy 2bjyl sy FastQC lsalay

S g 5 0> Slabe (cage lad jlee
b ok Sl ojlealess) J9Sse sl )S5LLS 03 S ulide o lulid

3o e Caws 4y SUSS by Sl Jgp slaodly
Goe 353 S Jsb 59 3 el J oxisleyl sla il
3y90 pgi5 JS ;0 EST-SSR sbou) (glys biles o ol&iws
3959 Gyso R RNA-Seq SusSS 55 (V) 2.5 51,8 solatal
gy oy bopgis bl Job (ol e e pgi)
Ly bl Wojls @ ye peif 398 ) Lol 25 jl5en
(Fe X5 PEY)

Sl g sl gy pemySuily b g
W 5 03e LS 1 SSR sl Ko Slolis 4 s
ope> Slabw Guisd 0 (YA) Cowl 03,5 &) g8t oss
55 psmSis by ) (V) diSes
Hlumina Y-« p,aly bwes ( Trachyspermum ammi)
VANY) o S n Jls5 VIAAA L sl ol HiSeq
b 8l ogill, oaalog) WAY (gl (05 gz
W) baggtlSss 63 daojlgale 52y 95 cnlsl 2 4505k
Ohles 5 pla g (103 Y7) aassilS s (55 5 (1)
RNA b g ololy SSR 8L lolis )b 51 (V)
$P99l> S5 oS ashlis 5 ASelod lawedie); sl
o gime woles aS” wizdly > (Chrysanthemum indicum)
se; ¢y KEGG s 5 (GO) of iglssl 5
&y OrthMCL g, | odlitwl b solaid! Selsen
Cusdy Tquligis 93 Gn Selger (35 ol alulis
Al e

a$’ Achilla millefolium _ole pb L ol )dlog
5 L)l om 29d o wlid Yarrow clyice Ygeas
polin 5 G355 oS 1+ A) oty e ol Sy Canle]
VOB Y s 4 Koo S el oS cul Sis a
i ey el ¥oVe o] g gli)] g sie il
Cuol dlwdis g A8 caig8 VWe I i (glyl> Achillea
K0l Bblio (5 5 Ll Jutes blia 5 b)) o e o5
ENS plin waste slaaadls FERVAS o.\;ﬁﬁ: Sl
2 el 03 cshpgh Wbl glop iz ol
ligios Adbe dedlacgw 5 & @l agles
& 55 K5l Achillea oS (g9) p (2hosboid
XYY a5l oYL cdled Cunj uin ol 5l ool wluS
e 5 ohd OluS g 5l esal canss glaodly ululy (YA
@ dog bl ol plols olplg 51 slewd Sy
2 glplog e oyl d2g 5 (S8 Ol
Oped & )l 1) 353 38 4 pasie (olend oS 5 9
Capmd 0l cpl & (29)h Cluogad I (pwy ab LI
lenygge 9 g S8 jw olleg olS 53 98 s o3>
Wile (Jlb S8 5 aimd oo JSiS ) 5118 OLeS 5 (g ik
«Jo8 (Jlojdgl Ll clgy90=LolS ¢j9ols” il i )
y-gurjunene 4 germacrene D, Jsdgiluwl bjaghly
Achillea 381 3 Jol oSy g
(Y N0) was o LS5 |y millefolium

ol o)k Sledbl (WA J) a8t
b e sl odly 5l ol SSR sla S0l 03 S jolidio
G0 o jl Canl 0l (5155 gl olS pain Sl
L bl jo el g Sl jlw Jsse slrodls 2424

1- Cytotypes

2- Assembly


http://dx.doi.org/10.61186/jcb.15.46.156
http://jcb.sanru.ac.ir/article-1-1235-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-18 ]

[ DOI: 10.61186/jcb.15.46.156 |

A

lasglS gl 5 (10> Sy 3925 LaggtSlsSa (1Y)
2 stelde gls () JS) sl )5 (3o S I yieS)
909590 (O] cmmmgial)l A8le 1503 (dladgs LS (S
(YL 0 ) sl osds 55155 e jplol

(gilS s 60 slaoylgalosy, LS wladss
) Somneratia alba (YY) li; ,» e S8
Sa. (22) (¥¥)(soxS) Sesamum indicum (A)(Aiuusd L
(YY) Gi. Biloba 4 (Y0) P. notoginseng « Miltiorrhiza
&5 sl sy oliss )5 laJlg Sl 5 25
A. tridentate pgip Sl 5 03> degezme > 1,5 e
(Y¥)(50,8 Jalé) Capsicum annuum (¥) ((Jsozro 4is)2)
Scabiosa () (algsn)  Citrullus  lanatus
Polygonum 5 (¥)(s259b  JS) columbaria
Cuol 0355 (VA) (0l5 i cam) cuspidatum

bolaojlgalon) ggeme )3 chagh 5
54 Wl Sl g g 9390 cnclld abURS )l
D39 (POl B LSS Cudin g i gy b alo)lgaless)
Op i 3)90 53 (steltie Yol gols doiS olS 53 () Jgo2)
oxS)l ol (FF) mel vt laoylgalon, (sla)l S5
b sleoylsnless, 50 (Dendrobium officinale) pgug i
o iy gl ey g B9 sl 2B sl
(FF) w5518 1S5 cutin g i iy b (aloo)lgales)
eyt ) lie @lo (V) ghlen 5 opg> (slabe
535l sy 035 29)1> 0l ) b o)lsales; (Sl 8

2 odel Cunty SITHS G0 0 lgmlossy 5l
1SS YFe L AG/CT lpolegs (29)b ol pais Sl
oS Pey ooy ke 3 g (M) TA)
3 ATC/GAT AGC/GCT AAC/GTT Cuypa
oy olaidl 05 & gy Jlglyd pyuin AAT/ATT
@ 268 5 i) pomgynis o)l lalS > (v JS)
o 8 LS cal ) sl oad SIS bt
olgalersy cnypolghd sAG/CT a5sdlisices o)lalosy)
2 ol (FF XY YY) 0 AAG/CTT sussidlSsisy
(Dendrocalamus latiflorus) sl olS ;> &5 Cawdl>
23,5 (0155 AG/CT 459505 9503 0)lgmloss) o 5018
sl P olgalony mpcleld 50> gw Sl L
(V) 29 CCG/CGG

ady, céb RNA-Seq cslaodly 3T ;I oslazul b
VYRV ggema 6,5k L VS5 oS 51wy 55 ool
LY F SAM I3l g MISA l38le 5 50k 51 055
Y¥Q 5 000Q VAVAY Lol o 5l a8 s ololis YL cés L
L35 b)lS InDel $SNP SSR (clyy iy ,Silis
CTTT AAAG AG 4 gy SSR (claciige i
L SSR ¢l SiLis /A 3905 .3 TGCTAT 4 ATGAG
(V) 258,83 01 3590 9 iS5 PCR 1 3liiul

R g g ojng> Slhle e lacd e
VY s /55 0)las [ omily Jlo /e)y; olalS 3ol aaliingsy
o ) PRI sEoor L 9R

sy e85 13 edliwl 390 Sy LS
osliusl 390 (gdmy sl ddod gl Vb cadST b o il
booadyld slagils by ilod)lse wad &y
plos| Trinity )38l 5 51 ool b osel cows 4 (YU cutsS
Sly g bl ¥Y oo Kmer «gjlodigg 51 o 3,5
sulisl ledss ) Trinity  ldley (slajiall plo
Cubgigy S Trinity I ool cunds (glay gy .as odlizul
Ok 1) Josb 5y50 cudginy slopydgnl 45 Kgdi e ool
o3laiuwl 3550 > o Ui |y Joud 3550 0l Ll (sla 3
WA #8ly
http://pgre.ipk-)  MISA b a4 ojlealej,
Gy S Jils was olulis (gatersleben.de/misa
Gl cly oy "o " st e Sl
by d) s o)Slis gl "t " a0
1) 25 ol 3 "o " saglSy 155 5
Ol Pleg bmddn LSy (L3S (63,5 )5 et
2,lgplez 9l

ol 4 )lSy SOISS @S i
laoll dle (Jhopd plyicd) obS cpl pgi Sy
NCBI Non - redundant (sla gy (SleMbl
V27 5l jzeS E-Value b o)5,30l3] 5 gl (UniProt
A5 Cuodl Trinotate’ 580 p 5 pnds (Y ol dlowg
YoF lyly (Local Server) o jopmo jolaie cpd
KAAS" Slogil yous 05 o3litsl LS ole iaupus
IS 25,8 Caog 5 dglie (sl (e 6
F55 P33 9 1) B)laellonls dlewg 4 lplogy slag) 3
®SBH s, 4 KO 316 anass _oll » (KEGG)
bwg b Jlo 5955 puudi (ol KO dwliis .85 &jao
S5lgi)) 09,5 S Jolko KO o g sl ¥ KAAS oS50,
P05 S A il Spgo 4 &S Cwl Qb )
i dab (YY) cuol 0103 5 SSIKEGG ol55L (sl puanso
@S slapj P aer sl (GO) (wlid o 25,8
uﬁ)f OHgo WEGO;U9 ol )I)Bl Py 4\1».«»9 LU W)

FAV ) Cudgigy SO Jlgi AFD olaw goesme

ab 23l agilly sylaleg, VeOVe gl (55 S5 Jly
Oy Egeme ) (1 FY) sasgilSgices (slaolgaloss)
L5l 936 5 o i LS9l 53 03 I puy ity ) 1,85
592l il 5 o4 V) Wi oS sigige (dopd YEwue YVFA)

1- http://trinotate.github.io
4- KEGG orthology

7- Cyamopsis tetragonoloba

2- KEGG automatic annotation server
5- Single-directional best hit

3- Kyoto encyclopedia of genes and genome
6-http://wego.genomics.org.cn/cgi-bin/wego/index.pl



http://pgrc.ipk-gatersleben.de/misa
http://pgrc.ipk-gatersleben.de/misa
http://pgrc.ipk-gatersleben.de/misa
http://trinotate.github.io/
http://wego.genomics.org.cn/cgi-bin/wego/index.pl
http://dx.doi.org/10.61186/jcb.15.46.156
http://jcb.sanru.ac.ir/article-1-1235-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-18 ]

[ DOI: 10.61186/jcb.15.46.156 |

At

b Ay g opg Slabe (e jlaed e
g b jlojlsaless) JsSse ooyl 03528 ulide ol

bcige (Jll8
Motif frequency

B Mono
m Di
Tri
Tetra
M Penta

W Hexa

OIlog: (29)1> obS poin Susl s p3 00 (plulid (slaojlaales) g5 (s (Slsl6 ) S5
Figure 1. Relative frequency of microsatellite repeat motif identified in medicinal plant transcriptome of A.millefolium

yolags 55 ok olulis olonlegs, (sla,Silis o 5
Ve B sk a) pod (oIS ojlsmleiy; g5 ) aops P4
Job 4) Jsl oS o)lgmles; g9 jl o> Y 5 (45505
sla)S5 Slglhd (7 JS8) g (a5glSy Ve ) e
Olleg (29,3 obS (3l eyt Sl 5> o)lsalesy)
olS 53 g2 0 2 LSy (I b ol V/N s 3 G Ly
AV pgd o g slaojlgaloss) (Slglh3 pomgyis 015
D9 dopd A ol oS g9 slaojlgalefy) (Slgli8 9 2oy
55 ¥ 50 S Ly olgaless; (sla)SS Sl ol cul
o)lgaloss) slayliSS Syl (¥F) 292 0l e )Ly g 5L
SlolB 5l S Gllog: (2915 obS (318 pgit Sl >
Gl S Y/F 5 S8) @r gllS 5 o)lsalegy sba)SS
9 (b ohS AR 3 o) o2 (Gl oS B/ 13 5) PS5
oyl Sl Sl i 5 (oSS R ) @)
S V1P 3 ) paS LS poin Sl ) olgales
(Y8) 392 (3l oS V412 5 o) St g (3L

SSR 5Lz VAYA ggemme j3 (VoY) o, o) J 3Ly
byl iS5 o8 038 Ll T8 )8 sors b I g5 5l
2 pndn AGICT darsgldS igige (o ) s A/T
Lasgilisicsy om > 5 (AFO/0F) bugslSges o
ACC/GGT,AAG/CTT, ATC/ATG, ACT/AGT
AT 59 tplise ssbas (FY) 32303 1, Jllys o
5 & e Sb)SS w » AAG/CTT 5 AG/CT
Sterculia lanceolata olS > (ypyuin 3560590 5
(V) 25 oyl
IS5 Gt "B oS o8, £ el een
LSS aw ldidse 4 bgpe SSR (b ,Silis
Sadigge o A (/¥]) $AS+ Sl 4 CCG/CGG
&> i 9 (AYNOR) SYYY oliss & (A) ¢l $igig0
A5 )i (ZVANA) YYEF ol 4 (AG) saseilS s
oSl DY b sl )5 o 5> rizmed
P AW o) S5 g Ldgr oy DA gla)l,SG L SSR
(FA) aisls J13 im0

b yl,S5 3l g g5 ol (ldlegr slaojlgalesy (Slglhd =) Jgu
Table 1. Frequency of Achillea millefolium microsatellites based on type and number of repeats

&y
[ Type IS
Total [Joey Ly %) 3 «©> 990 Repeat
Hexa Penta Tetra Tri Di Mono
1760 34 77 202 1447 5
2518 37 14 75 600 1792 6
1501 19 8 11 323 1140 7
1034 4 4 8 191 827 8
613 3 3 7 31 569 9
547 2 2 3 39 376 125 10
508 1 2 2 21 332 150 11
422 1 1 4 19 300 97 12
266 0 0 2 24 147 93 13
227 0 0 2 16 145 64 14
189 0 0 1 5 130 53 15
151 0 0 0 9 119 23 16
152 0 0 0 5 117 30 17
115 0 0 0 6 104 5 18
116 0 0 0 5 101 10 19
451 0 0 0 7 354 90 >20
10570 101 111 317 2748 6553 740 &goe
Total

1- Yao Li

2- Apium graveolens

3- Sorghum sudanense


http://dx.doi.org/10.61186/jcb.15.46.156
http://jcb.sanru.ac.ir/article-1-1235-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-18 ]

[ DOI: 10.61186/jch.15.46.156 ]

V&Y

LSS sl

G A 5 ojus> Slabe age leed jlige

VY lials /55 0l [pmd b Lo /ey ool oMol aoliimg

3000 -

2500 -

2000 -
i

& 1500 A
[=2
B

S 1000 A
Q
8

= 500 -
>

0 m

S & S & O8O0 & &
OIFOIROIPN e\oee\o\&o &

O
SRROMIRC AN A S O SR\ AR
vywvvyw?vg’vov@v&v@?&y&oovg’ >
DS i s
Repeat Motif

Olyologs ()l olS paiy Sl 3 o (olwlid o)lgnle sy (sl S5 Cagge Jlolyd =Y S
Figure2. Frequency of microsatellite repeat motif identified in medicinal plant transcriptome of A.millefolium

50-60 nts >60 nts
40-50 nts 4%

20-30 nts
14%

les: (ol oS psi Sl 53 oas kit o lgnloyy Sl S5 Jobo lys =Y S5
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