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ETHSHBHEZTERAM SSRIFiEF L AN A

EBEZ, SOPME, wia, PRRE, @ik, FER, a1

(AN G IETT R WAL PR R BIHT 0 s S IIE-E B A= a4 be, WAL B 438000)

[ B8 RIS ALHS (Rhododendron pulchrum Planch. ) EST-SSR {927 | 73 44 A1 73 A AL, T A 3K
119 SSR ARic , H IR UL AR B AL SRR SRS W) Al 56 B o i R S0 [ 757 1R RNA-seq HA X 50 45 AL 7Y
S RN AE TR HEA TR AL, MISA B PE X 413 (Y unigenes A ERAY SSR 7 s #EATRI AR , 70 T 2R AL 43 Afi
iAo FIH] Primer 3.0 BRAFBTT 5 W), I X0 5 55 A B B 04 1KLL G0 b ke Ly 20 RE A4 0 A7 22 REPEAS I, A4 1T POP-
GENE-PC 2.2 B33 S5 0 5 PRI A7 20055 3 PR R 2 A5 PR A7 8 1 20 3% Shannon” s {5 B 45 % Nei [R ZHEME4R
BOMERGE WBRGEESH (BRI WA FE I8 R A A 49 527 4> unigenes (43 766 249
bp) , N 16 120 4~ SSR {3757 (24.46% ) , RAEMIFE N 1 - (2.7 kb) ' M PRMER KK EEE DTS
~ 24 WA, AR AR B (9 624 45,59.70% ) U HH R (3 738 45,23, 19% ) SRR AR 9
TR (42 1~,0.26% ) , $iREEHHNELFEFA A/T AG/CT ,AAG/CTT,AGG/CCT ,ACC/GGT ,AGC/GCT,

B ILAR 3 71 AR IR S BB 3 ~ 9 A G SR AL I BUE 45 SSR A S 2 R AR FL Y Rl Oy 1. 684 ~
5.930; MERZATE H, FIHEEZR G E H, 728465 F 4307 24 0. 000 ~ 1. 000 F71 0. 433 ~ 0. 848, SF-4{H 43 Jill
0.696 +0.426 Fi10.705 +0. 129 ;Shannon’ s {5 E35%0 I Fl Nei [ ZAEPEFER b (1975 (675 143 51 4 0. 736 ~ 1. 961
10.406 ~0. 831, -1 4351 H 1. 376 £0.339 F10.683 £0. 131, [ 13 ARICLEML 2T BEMR AP i B P R 488 g,
Uy 100% , I B 325 Wil ZHEME . 2 DRERR B L 22 5 93. 4% A FRHA MR, [ 48 ] 5T AG/
CT R ILFIF LM 13 4> SSR it BLA = B I 281, Ja G2t RS T IR A 1 38t (5 Z REEAT 5T 3ot 15 B i 4 4
FERENL AR IC B B R SR R B T A . RO LU B AR L 21 SRR A B AR A, HARE R
T, % AR S R AE AR Y

SCHRETA B AL Y s e SR LN 5 TR T 5 st % ARk s B A 1

HmE4KS . S718.46 SCERARIRAD: A T E 42 :1001-1498 (2019) 03-0097-08

# 8% 46 )& ( Rhododendron ) £3&7 3 1 000 47,
SRS AEF} (Ericaceae ) fir K1Y J& , il P X &R
W& , 27 T AR R I, o H S 1Y bl bR ik
ol B KBS ( Rhododendron  pulchrum
Planch. ) J& 4 PR R R Fhid AL AS , it AP 52, 24t
ASAERE 20032 b B RS AR, U0 R A0 F Bl A ), 232
PATTTAR TG AL R TP KR WL VL
SEdn™ L H AT, HR G5 AL RS T B2 R R T AT
s e A P 1, st A% 00 R ARG R A b e L2
FERGAE P 9 B BT 55, PRt 0 18 ] S 19 23 5 FRic

Wk H . 2018-03-08  f&[E H. 2019-03-22
HETH . B A SRR LA (NSFC 31500995) ; 28 3%
(2017BX06) .

PENFRBGEIR G AL ZAEE T 2> AR ICH B 7 Rl
SR AL A AL R R o PR AR T R

Al A E A Y81 (SSR) , ARG T , A0 5 [ 41
SSR MIF A7 FkR%E SSR(EST-SSR) , /& 1 ~ 6 M
HIRE T e fh i 2 9], UL R A 3
AR AR R A )z SRR AT AE AR
PRt gz R AR SR, FET AR
J¥ 1 B IS e SR AL P AR AN RS 42 4 o 4
ZUTERR 2 N S 0 2 0 A D, AT DRt L e 20 ey
BRI TARICHIILR, B2 Z T % b (Rapha-

AR B e R A5 98 U 25 T 9 L 4 B A S 5 3 0T R
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nus sativus L. ) K3 ( Brassica rapa L. ssp. pekin-
ensis) |t J92& ( Dianthus caryophyllus L. ) . Ks (Alli-
um sativum L. ) HWPEL( Pyrus pyrifolia Nakai. ) 52555
I SSR BRICH R 55

FEASJE BUA 1 SSR FRic Ak A B, 7R XE T 2 AL
RS AL 351 ZZ AP R AR S5 R A 5 | 35t 4% 30 R BT
FPIEE TS, R, ASWF 58 X0 50 45 AL BY 1675 41 21
PTG SR Py, BT 2H 3 1Y unigenes 737 SSR 1Y
LR AN AT RRAE , T SSR 5147, [R] i % SSR
PRICH) Z S TE RS PR SRR TP . AT
FET I B AR ICRE , WAL TF & 6 L 856 Xt 5|
Yy v 22 S PSR 1 SSR 514474 St R B Wy b
SRS MR, LA A J5 S AL BY A6 b BT B IR 5t 15 2
FEVERFSY st A% RIS g R 7 s R 37
Bric i BB i b 18 7 S5 0F I S kit o

LA %

1.1 RIeHH

2016 4F 3 H 4 [ ¥ X I 785 27 B Al ) 5% U5 (] R
WAL RS AL (R D), MAKRAEEET
~80 °C yk4fi, fit 5 22 s RNA 45 ORI 46 5% 20 I )
2016 45 J 2016 4F 9 H 4350 H 8 X T 35t % W

Pl 1R 1 1L 32 0 T L SR B 1) B 5 AL S AR AN
HP AR AL LI ZDREAA , IO e e i 1y, T ik PR 2
DNA [ RS L Z AR I (R 1) o R R
WM A% 7 i I A 5 12, A A Qe L m X R
JE B (REASTATEE 1 ~1.96 m) ,
1.2 2 RNA REREEFREANF

¥ 3 ARG AERE HZUR A, R R R Trizol
AT RNA 255419 7 A 3R S RNAL B4 3 IR
R P B SR 2l AL R €0 6L RNA #7547 mRNA Ol-
igo(dT) ¥R & 4 WUEE cDNA G AR B 5 5k
B4z, 51 USER [igX; cDNA 28 — S8R IR AT A ,
BH FLSEHE s i) mRNA 25 —5% , 5 2547 PCR 4734 1
2% B R HEGE SR TR A , 1115 300 ~ 500 bp 1 1 B
YE R e SC %, % A Agilent 2100 Bioanalyzer Al
ABI StepOnePlus Real-time PCRSystem X 3¢ FE 4T /i
K, A8 )5 8 A TlluminaHise2500 PE125 SF-& 3E470)
J7 (2 x 150 bp) , ZdE 4 38R A FASTX (http;// han-
nonlab. cshl. edu/fastx _toolkit/) A1 CUTADAPT ( ht-
tps://pypi. python. org/pypi/cutadapt/1. 4. 2) 4x{4:,
KM Cufflinks B FEATEARASE . ABFFERY 2
IR 22 A% 3] NCBI e %

F1 BRANFSEEQNMEREMHER

Table 1 Information of sampling populations used for RNA-seq and genetic diversity analysis

Fift 5 TR AR U £35S L MR Rl A4
Germplasm Sample source Longitude( E) Latitude(N) Altitude/m Numbers of sample
ALY 2 XU 2 e 114°5522. 62" 30°26'56. 82" 22 3
i bt YN 114°53'28.21" 30°2721.67" 21 30
[/ JITEAN e Sl 114°59'57.47" 31°14'10.95" 104 30

1.3 SSR {94 51 #0i% i+ R 5 iE

K] F MISA ( http://pgre. ipk-gatersleben. de/
misa ) FPFXTLE Y unigene 351 AR SSR A7 A ik
TR, BARH IR TR TR U H TR |
TR R S IR I /D E 52 OB | B 10
7.5.5.5.5 K, X EA SSR AL HAME ¥ 5] KT
150 bp 1Y unigenes A7 1%, 71T SSR 5191t
Pkik 856 NE & (AG/CT) n ¥ ) unigenes, 5%
primer 3. 0 {4 (http://primer3. ut. ee/) EIHRSF
S, SSR AL i B M3 7 51 S BETE 50 ~ 300 bp 3§
BRI, 3B KR 50 ~ 65°C Z [0, 4 3G 7 ) K /N Ky
80 ~300 bp, < 18 ~28 bp,GC &1 40% ~60% ,
I HlE = A 51 W) AR LA BC . 51 7E Uni-
gene JE1iE4T BLAST XS B E, K BRTCRL5 190, $k

TE 110 X5 |2t o & Wi E MR A R A Rl G
Mo SRTREHS BE PCR Wi 4> 51 91 1) fei A 1B
R EE o BEALIEE S 05545 Ak BS A R PRk i e 4% 0
k7
1.4 SSR-PCR ¥ 3&F0i5EF S H7
KRR ) CTAB 45 U 45 L RS PR L 21 2
AR SEB 21 DNA' S SR 0 5| 4 % A 85 o
RS ES AN B A R 11 2T 2 DNEEAFEST PCR 738,
PASSHIES 1) A ROPE I TR 2 4 J i st A 22 Rk
F145387. ¥ 10 pL () PCR 414K R : 10 x Taq Re-
action Buffer 1 wL,2.5 mmol - L~' dANTPs 0.25 wnL,5
U - pL.~" Tag DNA Polymerase 0. 15 pL,10 pmol -
L' E R4 0.15 wl,1 wL #ikz DNA (100 ng
sl KA B TR E R A AR, PCR
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YA P o0 94°C WiAE Pk 10 min, 35 A4~ 34 15 3£
(94°CAEE 40 s, Feidi B AR EE IR K 30 s,72°C 4
140 s) ,4RJ5 72°C ZE{#1 7 min,

PCR 93 7= ) F 6% 5 V9 #i Tk Jie 368 e Fit Yk 43
B, I SRR Y kA Y 7= $i R PCR B
Bl 25 1) R VKA R TR AR 1 S TR B O
KB % . R POPGENE-pe 2. 2 ¥ {42145
AT P 1Y) 55 7 R 8K (Na ) A 38055 o 2 TR 4K
(Ne) Nei [RZHEPEFEEC(h) WMEIEEE(H,) W
A E (H,) (Shannon” s {5 B8 (1) PPN
LFRB(Fis) IS REL(Fie) FhiE R 5040 R
B(Fst) FERF(Nm) S 350",

2 HREAH

2.1 BEMBEEFRRAT SSR NS HHR

R ALY AL VR S ALy R ) B KR
43 766 249 bp, Cufflinks 3% {2} 41 25 345 51] 49 527 4~
unigenes, J. /1, & A SSR {\/ & Y unigene ¥ 51|
12 1134, 4% P 16 120 4> SSR i 5., 494 2.7
kb A 1A, SSR 7 U Hh B3Rl 24. 46% , Y
& 1 4 SSR 7 /5 ) unigene 3 8 943 4%, /5§
73.83% ;54 2 NEkE 2 A~ LL B SSR {7 A AY uni-
gene A 3 170 2%, 5 26. 17% , 1 695 > unigenes H1
EA AR SSR A, 7 A unigenes |1 13.99%
2.2 REHMBESTETFHERAD SSR BRI E

PSR RE H SAH N K IHY SSR P 6
FIEAY, A3 BIR PR AT IR A R TR A%
TR IR S HRR, H SSR A7 s A Bk ik
bR A A RS e (2 2) o A
PR BRI R, A7 9 624 1~(59.70% ) , Ak 25
IR (3 738 1~,23.19% ) M1 =# 1R (2 589 1,
16.06% ) (#£2) o BUAAREARK) y AL IR, X
A 42 A4 B Ee B 0. 26% s OB ASEH R, A
50 A, B e 0.31%

&2 F[FE SSREEXBHNH
Table 2 Distribution of SSR repeat types

SSR %! Bt Lt 48] P
Types Numbers Percent/% Types of motifs
BAZ AR/ Mono-nucleotides 3 738 23.19 2
¥ 12/ Di-nucleotides 9 624 59.70 4
=K FF R/ Tri-nucleotides 2 589 16. 06 10
V% iR/ Tetra-nucleotides 77 0.48 18
T A% FF R/ Penta-nucleotides 42 0.26 17
N F R/ Hexa-nucleotides 50 0.31 24

TERERSAE I AETE RS SR ALy 51 v, SR B 75
F SSR HAIEHL, HURHTIRAT A/T F1 G/C Pifp, 3
FERRLE A/T, A 3 669 4, 15 5L SSR H A 2R A
22.761% (%3) . “HATRRA 4 P, 43010 AG/
CT(9 047 4~,56.123% ) \AC/GT (343 1~,2.128% ) |
AT/AT (226 4~,1.402% ) .CG/CG (8 4~,0. 050% ) ,
“RAHRA 10 RS, I iR 2 102 AAG/CTT,
I AGG/CCT ,ACC/GGT ,AGC/GCT, MEHRA
18 Ff, EE K AAAG/CTTT (23 4~,0. 143% ) ,ACAT/
ATGT(9 4~,0.056% ) ,AGCG/CGCT (6 4~,0.037% ) .
ATCC/GGAT(5 4~,0.031% ), HIZEHMRA 17 F2
W H A, AAGAG/CTCTT £ 2 (7 4~,0.043% ) , H Ik
+& AAAAG/CTTTT(6 ~,0.037% ) #1 AGAGG/CCTCT
(6 1~,0.037% ), NEHERA 24 M, T HE
AGAGGG/CCCTCT (8 4~, 0. 050% ), H & & AA-
GAGG/CCTCTT(5 4~,0.031% ) 1 AGCAGG/CCTGCT
(54-,0.031% ) ,,
®3 IESSRESEXBNAEASILIE
Table 3 Percent of the main SSR repeat types
2K Repeats

¥4 Numbers L A5 Percent/ %

A/T 3 669 22.761
AG/CT 9 047 56.123
AAG/CTT 758 4.702
AGG/CCT 440 2.730
ACC/GGT 398 2.469
AGC/GCT 223 1.383
AAAG/CTTT 23 0.143
AAGAG/CTCTT 7 0.043
AGAGGG/CCCTCT 8 0.050

6 Bl A BES AL A SSR A s A0 Bl F A2
BRI (R 4) o B IRE R R BURZ 1)
H9 ~12 % (1996 4~,53.4% ) , Hik & 13 ~ 16 Ik
(864 4~,23. 11% ) , KT 24 WH A M MRS A
179 4~(4.79% ) . R HIREZRBEZ KNS ~
8 YK (3 425 1,35.59% ) , H¥k St 9 ~ 12 ¥k (2 737
4~,28.44% ) AT 210 NEE KRBT 24(2.18% ) .
SRR R R E B P AE S ~ 8 (2 484
4~,95.94% ) , A UWHIAE 9 ~ 12 A4 89 4~ £
13 ~ 16 WHIA 14 4, T 85 OBUE 17 ~ 20 F1 21
~24 WA 1 4(0.04% ) , BEA B RBONT 24
M =B RE R . TR AT R ER
UWHIEHRLES ~8 R WA E R WK %
TES ~8 K (95.24% ) , TS YHAE 9 ~ 12 Fl 13 ~
16 KA 114



100 Mook B

w32k

%4 7TF SSR EERBNHHIE
Table 4 Frequency distribution of different SSR repeat types

SSR 255! Types 5~8 9~12 13 ~16 17 ~20 21 ~24 >24
BAZAF 2/ Mono-nucleotides 0 1 996 864 353 346 179
¥ 15 l2/ Di-nucleotides 3 425 2 737 1 548 1 250 454 210
=R FF R/ Tri-nucleotides 2 484 89 14 1 1 0
VY% iR/ Tetra-nucleotides 77 0 0 0 0 0
AT R/ Penta-nucleotides 40 1 1 0 0 0
NI TR/ Hexa-nucleotides 50 0 0 0 0 0

2.3 EST-SSR 5|¥&iE 58 304 REAEY 1 5 WO R/ — 30, B M B Y

eI 856 > SSR i i K BE R T 20 bp H. P i ]
HIFHIK R T 150 bp [ unigenes B354, i
4 SSR ¥/ & unigenes = P 5HY 8. 62% . %4 BLAST
oG, 2R TCRE 19 115 %, 14851 9 b BEHL
Pt 110 XJ AT 5 A8, 128 5% 53 20000 e 1) 51 45 A
RSB BE A2 DNA 47 PCR 985G IE, 7" M) 28 3%
A B I WA o P DK ARG I . L0 6 1 68 X SSR 59y

DNA =4y, 5 S E 51 P8 61. 82% , UL IR E
B PCR B2, X 68 Xf SSR 59 i i 518 K il
JEBEATO e WEHL S {3 0 45k BS Fh B 2 [N 4 DNA
X 68 X 51 A TA% Lo | WU i 2 , 2R 75 22 25 1k
(751497 40 X, 26 13 X 22251k fesik O R 1l
5| AT e S AR AR 1 ZREPE ORI (32 5) o

xRS5 ZEHEMESSRIIMFIIREFER

Table 5 Characteristic of Polymorphic SSR primer pairs

Elk7) SIS (5'-3") TSI FESI(5-3") S 7 Fr BRI B JGHREZE/C
Locus Forward primer squence Reverse primer sequence motif Size range/bp  Annealing Temperature
Rp01 CTTGCCACTTTGAGTTTGAG AGAGTAATTTGGAGGAAGCG (CT)28 209 ~ 221 58
Rp02 TGAACCCTTCTTCTTCTTCC TTTGATTGAAGGGTGGAGTG (TC)23 250 ~ 258 60
Rp03 CTCTCTCTCTCCTTCCTTCA GGATTCTTACTCGTGTCTGG (CT)27 217 ~229 58
Rp04 GCAGCACACGGATATTTAAG CTCAATACCACACTACACCC (CT)29 201 ~ 209 60
Rp05 TAGCTGCTTACTGTTGAAGG AGTAAAAGGGCTGAAACTGT (AG)22 150 ~ 160 56
Rp06 TCTTCTTCCTTCTTTGCTCC GGGGAAAGGAGAAGAGAAAG (CT)25 179 ~ 195 58
Rp07 GCCCTATCCCTCAACTTTAC GAGGAGCGTGGTTAGTAATT (TC)21 230 ~ 240 58
Rp08 GTATGGGACCTGTGATTTCC CTCCAACTAGCTACTCCAAC (GA)24 229 ~239 58
Rp09 GAAATCTCGAATCACCTCCA AAGGTGTTGGTGGACTAATC (TC)21 150 ~ 166 58
Rpl0 TTGAAGAACACTCAAGTTGC ACGTAGAACATTGCTTTCCT (GA)21 187 ~203 60
Rpl1 CCCTTCCTCTTCTCAAATCC CGTCATTTTCACACACAGAG (CT)20 174 ~ 190 62
Rpl2 CTCTCCCAAAATTAGCCGAT GAATTGGCTGTTGGATGATG (CT)21 234 ~250 60
Rpl3 AGAAAACTGGGAGATGTGTC AGGTGATCATCTTTGCATGT (CT)21 245 ~258 56

2.4 SBREMBMBRLIRNEESHEES T
eI 13 4> SSR ARICTE 2 N HEA N I3 /Y

®6 BARIEMRMBEESUMERRER

Table 6 Summary of genetic variation and gene flow

DNA Bt Bl 150 ~ 258 bp, 7E 4R 3% R0 & 45 AL Y B FBENIER RN MIERRR AMEEB R
Locus Fis Fit Fst Nm
/ 1 A A

AP AW TR R o3 3 St 71 A0 74 4264 Rpo01 1.000 1.000 0. 141 1.519
FER SRS SSR I ST 1 1 i A5 v 3R R B0 Rp02 -0.515 -0.297 0. 144 1.491
A A o Rp03 1.000 1.000 0.067  3.457

5.462 MI'5.692 (32 6) o 2 DRIEF ISR AL Fis Rp04 ~0.285 ~0.265 0.015  16.032
AL N - 0. 515 ~ 1.000, SF-H{E 0 0. 014, & Rp05 -0.292 -0.226 0.050  4.708
IASRSE Fi G —0.315 ~ 1,000, 49 R0 TR0 TN g S
4 0.080, A4 2% Fst 224075 M 0. 010 ~ Rp08 -0.216 -0.180 0.030  8.128
0159 F449(0y 0.066 B 6. 6% Mg e e te ol o) BN Q@R 6
R E), BAETERH AR N G 2 ik 93. 4% , 3 Rpl1 -0.328 -0.315 0.010  24.762
L T fe Rpl2 0.016 0.172 0.159 1.324

I3 Nm A2 G L 1. 324 ~ 24. 762, F-HI{H Rpl3 -0.223 -0.191 0.027 9.169
3.514 (%%6) o SE-45 Mean 0.014 0.080 0. 066 3.514
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RS LR h, SR AL R EL Vo 7E4% SSR AL
JZNAEACTE R Ry 3 ~ 9, A7 8% S Ao 56 PR B A
) 1.684 ~5.930, Rp03 ARic#" 1y i) 55 o ik A de /b
(31>) ,Rp08 §HE A SF AL BE N e 2 (9 1) o WA AR
B H, FIARAEGE H, (7224635 235124 0. 000
~1.000 F10.433 ~ 0. 848 , = (H 435K 0. 696 +
0.426 F10.705 +0.129, Shannon’ s {5 B.35%k 1 #I
Nei [RZ FEVESE B b (9722 ALE L 7390 2 0. 736 ~
1.961 Fl1 0.406 ~ 0.831, SF-I{H 4> 5~ 1.376 +
0.33941 0. 683 +0. 131, Shannon’s {5 B #58%% 1.1
PIGTE Hy Nei [REAEPEFRE L S IARIY 22 1L
B KA BLE RpO8 4F , f/IMEFERL AL RpO3

AE(FRT) .

TEBRIZIREAAR P, 25 SSR A i A 28055 A 4k R 4
Ne ZRARYEEI A 1. 667 ~ 6.922 SEI{E Ky 4.241, W
SN Hy P25 B H, 19722 A0TE B3 ) o
0.000 ~ 1.000 FiI 0. 408 ~ 0. 871, - {H 47 5 H
0.699 F10.747, Shannon’s {5 B¥58%% I Fil Nei [ £
FEPEFEE h (9728 AL Y5 L2350 2 0. 794 ~ 2.049 F
0.400 ~ 0.856 , -1 4351 % 1. 508 F10.730, 5
R ALAGZEARL, Shannon” s {5 B A4 1 45
Nei [QZHEVEH5 B0 52 IR LAY 22 Ak e 3, S8 T =
IORAE R BUATE Rp06 A, fe/IMETE Rp09 4b (£ 7) .

&7 SSR3|MFE2 MEERREE SN

Table 7 Genetic diversity of two populations revealed by SSR markers

17 55 Locus

HRGERLES (R, pulchrum)

Ll 2T (R. simsii)

a Ne H, Hy I h Na Ne H, Hy ! h
Rp01 4 2.909 0.000 0.700 1.213 0.656 4 3.922 0.000 0.764 1.376 0.745
Rp02 6 2.586 1.000 0.633 1.157 0.613 5 3.412 1.000 0.719 1.361 0.707
Rp03 3 1.684 0.000 0.433 0.736 0. 406 5 3.600 0.000 0.754 1.424 0.722
Rp04 4 3.982 1.000 0.775 1.384 0.749 7 5.200 1.000 0.824 1.777 0.808
Rp05 5 3.193 0.882 0.708 1.273 0.687 5 4.360 1.000 0.789 1.533 0.771
Rp06 8 4.308 1.000 0.782 1.718 0.768 9 6.922 1.000 0.871 2.049 0.856
Rp07 5 3.767 1.000 0.752 1.429 0.735 4 3.485 1.000 0.742 1.308 0.713
Rp08 9 5.930 1.000 0.848 1.961 0.831 7 5.365 1.000 0.830 1.775 0.814
Rp09 6 4.624 0.765 0. 808 1.633 0.784 4 1.667 0.080 0.408 0.79%4 0.400
Rpl10 4 2.579 0.071 0.623 1.091 0.612 4 2.344 0.074 0.584 1.008 0.573
Rpll 5 4.000 1.000 0.767 1.485 0.750 6 4.093 1.000 0.769 1.576 0.756
Rpl2 6 1.862 0.333 0.490 1.038 0.463 7 5.521 0.929 0.834 1.825 0.819
Rpl3 6 5.729 1.000 0.842 1.767 0.825 7 5.244 1.000 0.824 1. 800 0.809
SE35{E Mean  5.462 3.627 0.696 0.705 1.376 0.683 5.692 4.241 0.699 0.747 1.508 0.730
brifE2E 1.664 1.330 0.426 0.129 0.339 0.131 1.600 1.416 0.459 0.125 0.350 0.122

3 i

SSR 4y FARIC T 4T 12 W F Rl i 35t A5 48 S
SIAT IR IR R R S B R B E s K
g GRER AR T MO, HRT,
FERSJE A C 2T & — 26 TG SSR ARic,
RS A B JE kL AR R s A T R s
fRGETT I SSR FRIC Y 5 5 A4 A 1 i R A SO A 7
DNA Z& 52 %8 58 JF I 7 & A Il LR 7 B9 kT
PCR 13 B3 A [R5 7 51 48 7€ , (R R kA5 /0 i
FARERIE Y o IR T AR A s i s 21
JF AT LA I & R SSR ARie T

AW I 22 5 S 20 D Py 2 26453 31 49 527 A4 uni-
genes , FL 7,24, 46% 1] unigenes & SSR i &, &
F32(19.26% ) B M (23.79% ) 4% 2(20.4% ) |

KEH(16.6% ) \FEA(1. 5% ) 25l Py i Ho ], {2
SR T KA A EST-SSR B Hu ] (27% ) 157 > 4
Gkt O AERE S 41T 455 2.7 kb A 1 A SSR
ALETFHEY (1 - (3.63 kb) ™) JKFE(1 - (3.4
kb) ') NFE(1 - (5.4 kb)) kE (1 - (7.4
kb) 7)) B IF (1 - (14 kb) 7") (HEFE (1 - (20
kb) ~') P HE AR SSR R BT R [ A 5 PR R AL
SR 2= 54 06, 5 e S 41 P 45 2 9 unigene
KRB B 428 T2 A7 2R FH A B0 L SSR. 37 5
TE AR Ko BRS ARSI Fe sk b, %
R T 4 I H B R B K, 1K ) 59. 70% , 4 R 5
JEE . = K. P R, K T [ BF 5 —
F22 BB (AG/CT)n B L P 45 AL RS
TR TR R, M R B g SSR L A 1Y
56.123% , 5 Z MR TT S0 45 B —5 >0
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N T IR ZASPETRG SSR FRiC, 2 # M 856 4
A SSR SIS R BEALBEEE 110 a5
(AG/CT)n J£5 HE R UWHC N KT 19 W unigenes
PEATEI B S A, Horh, 68 X5 M BE A
S HU RN, B H i DNA 24, A
WS84 Rk — 3 T 2 AR S SSR i 5 h
S9N 9K S R R OBUE AR S 1 25387 . AR
TR IR 20 X5 |76 SE P 2 DNA 9484 ok
FEMIE R T B BE R /I, TR 1 J DR R 3 I 4
DNA FESI N AEAER R N 5 T R TGRS 3 1 3
SeB | M AT L T RNA W28 8452, 22 A5
TR Y B I, AT BEAY SRR U2 ¢DNA con-
tig B9 ZH e I 458 2 35 B . 40 XA R0 1 W LA
BRI ZZS L, o5 68 XA 305 1 W11 58. 82% % Ha LL
75 T4 (33% , 31 By 95 UR) (EEE(40% ,4 {43 %
W) FIE N (58.2% ,32 (Y HEUR)  (ER LR T-7E K
FISE P IO S35 (70. 9% 24 iy ) 75 72

Takezaki % Dz]iﬂﬂ\j,SSR PSR A T
0.3 ~ 0.8 [ Bl P JUI P e LA A s PO SR
AT 2 ASHEAR R e G B 3418 40 51 8 0. 705
F10. 747, BN REAR P 2548 2 8 003846 ZRE M. il
LLRIER S AL RS IR T AL B9 14 2 A I A, BT
HRGERE RS T & 1) SSR 5 W48 W 1L 2T P F) B g 44
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Development and Application of SSR Markers Based on Buds Transcriptomic
Data of Rhododendron pulchrum Planch.

WANG Shu-zhen , ZHANG Yu-jia, HUANG Shi-ying, LUO Yan-yan, JIN Zheng-qiang, LI Zhi-liang, JIN Wei-bin
(Hubei Collaborative Innovation Center for the Characteristic Resources Exploitation of Dabie Mountains; College of Life Science,

Huanggang Normal University, Huanggang 438000, Hubei, China)

Abstract . [ Objective | The types, distribution frequencies and characteristics of expressed sequence tag-simple
sequence repeats ( EST-SSRs) were clarified through transcriptome analysis of buds of Rhododendron pulchrum
Planch ( “Zihe” variety). Moreover, the development of polymorphic SSR markers were performed, as well as
their usage in genetic diversity analysis and potential for cross-amplification in related species. [ Method ] RNA-
seq data from buds of R. pulchrum were searched with MISA software. The characteristics of SSR loci were ana-
lyzed and SSR primers were designed with Primer 3.0. The effective primer pairs were used in genetic diversity
analysis of R. pulchrum and R. simsii populations. The genetic parameters of population were calculated with
POPGENE-pc 2.2 software. [ Result] Totally, 49 527 unigenes (43 766 249 bp) were obtained, and 16 120
SSR loci 1. (2.7 kb) ~" were searched, which accounted for 24.46% of the total unigenes. Repeat numbers of
most SSR loci ranged between 5-24. Dinuclotide repeat was the most abundant type with a frequency of 59.70%
(9 624) , followed by mono-nucleotide repeat (3 738, 23.19% ), and the least type was penta-nucleotide re-
peat (42, 0.26% ). Moreover, the typical motifs were A/T, AG/CT, AAG/CTT, AGG/CCT, ACC/GGT,
AGC/GCT ,AAAG/CTTT, AAGAG/CTCTT, and AGAGGG/CCCTCT. The availability and polymorphism of the
thirteen SSR markers selected were clarified in R. pulchrum population. A total of 71 alleles was scored, and the
amount of allele (Na) and effective number of allele (Ne) per locus ranged from 3-9 and 1.684 —5.930, re-
spectively. The observed heterozygosity (H,) and expected heterozygosity ( H,) varied from 0. 000 to 1. 000 and

from 0.433 to 0.848, with the mean values of 0. 696 £0.426 and 0.705 +0. 129, respectively. Shannon’s in-
formation index (/) and Nei’s gene diversity (h) ranged from 0. 736 to 1.961 and from 0.406 to 0. 831, with
the average values of 1.376 +0.339 and 0. 683 +0. 131, respectively. All these SSR markers could be success-
fully cross-amplified in the related species R. simsii, which also showed high genetic diversity. The genetic vari-
ation existed mainly among populations. [ Conclusion | The 13 polymorphic SSR markers based on unigenes con-
taining ( AG/CT)n loci will benefit for following genetic diversity analysis, genetic map construction, gene map-
ping, and molecular marker assisted breeding of Rhododendron species. Natural R. simsii germplasm resources
possess high genetic diversity. Moreover, excess heterozygosity is observed, and genetic variation is mainly main-
tained among populations.

Keywords: Rhododendron pulchrum Planch; RNA-seq; microsatellite; genetic diversity; cross-amplification
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