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Abstract: [Objective] Through the development of polymorphic molecular markers to make up for the lack
of Lonicera japonica in SSR markers, this paper aims to promote the research in genetic resource
management and variety identification, and lay the foundation for future de novo assembling of Lonicera
Jjaponica genome. [Method] RAD-seq (restriction-site associated DNA sequencing) was used to conduct
simplified genome sequencing for two Lonicera japonica samples. The SSR sequences were identified by
MISA and the characterizations of SSR sequences and their polymorphisms were analyzed by bioinformatics
methods. [Result] 27.805 Mbp and 42.560 Mbp clean reads were obtained in ‘Jiufengyihao’ and ‘Yate’
using restriction-site associated DNA (RAD). A total of 46 999 SSR loci were detected among the 45 850
gene sequences assembled, with the highest proportion of mono-nucleotide repeat SSRs (49.15%) and the
lowest proportion of hexa-nucleotide repeat SSRs (0.20%). The repeated motifs at SSR loci were dominated
by (A/T)n and showed a bias. Apart from mono-nucleotide and di-nucleotide repetition types, the repeat
counts of SSR motifs mainly ranged from 5 to 6. The frequency of SSRs repetition types showed a
downward trend with the increase of repeat number. The range of SSR length ranged from 10 to 310 bp, and
the frequency of SSR sequence tended to decrease as the number of repetitions increasing. 38 507 pairs of
SSR primers were successfully designed, with a design success rate of 81.93%. 35 pairs of SSR primers
were analyzed for polymorphism, in which the average number of alleles, observed heterozygosity and PIC
were 5.057, 0.363 and 0.568, among which there were 26 highly polymorphic loci and 9 moderately
polymorphic loci, all of which did not deviate from the Hardy-Weinberg equilibrium. [Conclusion] The
large-scale development of SSR markers and the screening of polymorphic SSR primers can be realized

based on RAD-seq technology, and provide data support for the research of Lonicera japonica in genetic

diversity analysis and germplasm identification.

Key words: Lonicera japonica; simple sequence repeat (SSR); RAD-seq; polymorphism

& R AE (Lonicera japonica) 7l % B % &R
RAEEE, N 4 FL(Caprifoliaceae) 2. 4 J& (Lonicera)
FEEPZ TR, LRI ) PSR N SR
TERE ™~ X, BAFE R stl. iK%
W IH 77 X A2 B 5] R S5 5L A DA SRR 5 6 it 55
T3 H I, e RIS AR I AR T B T
VP2 R F R M R, 9K, bEE &M A
TN DA AE £ i Aot it S5 40U 1) A R K T
Yy EAE 9 4 AR A6 R A5 FH 1R A TR AR, TR I A S AR
FH A AE 5T B 77 B AN 2 1 45 7 T ) 22 S PR 4 T
SRR RAEE K=k el ik, e 48R
TE AL 22 FEVE 0 M7 8 SURIBE A A R A i 5 457
T FRRIE 7T, 0T <8 4R A8 10 A% B U5 ) OR 4P AN JjE B AT

IF T ARIC % 5E A db A ) E B PR 2H K P B T
& Z FEVER) BB S, HBTH - Thsid T2
R i 14 P Dl e B B 22 25 Crestriction fragment
length polymorphism, RFLP). { 5. 5 & J7 [X [8] ¥ 14
% 4% (inter-simple sequence repeat, ISSR) B ML~
#1241 DNA (randomly amplificd polymorphic DNA,
RAPD). 14 #.5 & /37 51| (simple sequence repeat, SSR)-
J¥ %) b % fi] B B & 7 41 (expressed sequence tag-

simple sequence repeat, EST-SSROFIH 3 i Bt K & £
A M:(amplified fragment length polymorphism, AFLP)
S o TSR, 4 T RRIC B T R T R A M BT B
RIS TAR N E I el ko A I P SR AR N N
GenBank (4 £ 1 25 ) 2| () &ARTEX R IT 41, 456
BatchPrimer3 £ £ K F, Wit th 25 X 2 &M 519,
WAL Z R BT I 45 3B SSR AR I BUR B A TR
R LA B S EAE M o BEAREAL 20 AT A
T2 T AR IS BB o 5K B AR SN SR
TeiE A 3RAT 15 XA R SSR Arid, FFilid 4 e Al
HEARE 73 At 10 M fRAEAT T3R50 R L. Fh
HERREECRI 12 2% 51 900) 3885 4 R4 B A AR
K i 2% (Lonicera macranthoides )55 36 N4 4R1E
an APEEAT ISSR 23 AT, RILEIRAL T IE BA F & (138
&2 FEVE, N ROFPIE & A BRI R Se it 1 B 2 i
Befihho fEARZ W 5> Fhricd AR 1, SSR #Rid K H 3
A R S M B2 PE, BE RAPD., EST-SSR A1
AFLP %575 Fhric 8 BAR AT, Pz H T fk
BB . E bR 2 R s A Rh o 05 PR DR 3 S i 7
AT He A, R I B P R B COE R R AE AR A4
) FH 4 5 DR A B4 3647 SSR Amid i KR &2, FF
57 SSR KT ZHHE A, LA T L Hh A FH 3 FAwid
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SN, BT SRR N AR AR RS, K (DEBRELFH: (3 E RSB i N 15 41
0 5 G ARAEFE R AR G B L R — A MES, (DO RBRKE/ANT 60 bp KIFH . 3 g 5 345 1 &

PRl 5 A AR AR b, BT ARSI 51 M B SR A
L ge i+ AR .

RAD-seq (restriction-site  associated DNA
sequencing) A& 2 Ty 18 & I 7 5 AR e T SR AT AR
R P i 4 5 A 20 42 S 2 F) A 22 DR 2L 00 35
Ao BT R EEY) Bt AT I, B T 2 A AL Y
ORI, HARZZHEENA MRS, HATZEARS)
Z N TR AR AR AR AR A AR TR ) 73 T4
CTT A QTL AL 4 AR M e 7 8 Fh s
J7 U AR TR RAD-seq 5 AR X G 4R1EH KL
BEAT AL SE RV e, AAL i B0 B R 3 e R AR A
R RBAETT R SSR P SR AEBEAT 70 T 46, I
B T A ZEARBEAT S 4RAE SSR Arid KA
TFR B AL AT PR, DU O i — 20 T J e iR it A %
FEPE 7 A 98 S0R 1 A I e R & S SR T T 4
2%,

1 #8577 &®

1.1 # #

B 12 IR B L AR E B SR
R KA O E R B R S ARG PR A
e, FEXALRTFEECLFE-5 GREHL
ot — 5 ARG e T O IR B
B R LG — 5 )i B CREL D WL
BB R A B A i 5 ) M p B (el 2 (e
B2, Hor JuFE— 5 MRy SR AL H T8
IR Y o SREE MR LW Fr, 2B B R T
R, & H.
1.2 DNA 2E

FIH B BB, 456 SR J5 1) CTAB P4
R TR 2 DNA. 28 1% B 5 R0 e I He ok A
M DNA )5 & )5, #]H NanoDrop 2000 43¢ 7% & 11
(thermo scientific) 4 Ml H 3 FE A1 OD,50/ODag, 1H, 5
For il 45 RAE 1.8 ~ 2.0 Z[A] ) DNA F¥F ity it i 2R FE
FiFE 4 20 ng/uL, —20 C 1R7E4%
1.3 EEERANF

FIH RAD-seq A, X JLFE—5 R (1) 5
(K41 DNA AT F A I7 . REERAEmRAR L M )
1k B D) BE S JE I 4] DNA, £3d P13k R IR A
WAifL., 4T DNA. ¥ 0 P2 #23L S5 {E /) & RAD
S . KA Tllumina Miseq “F- & %F RAD SCFE#ET &1
W FF, XF J5 46 W £ (raw data)iﬁﬁLif‘é PP
Aty &5 FR BT 152 K (clean reads) . i JiE Fx A
12 B e 20 9 g 140 1 0 2 X3, Jo 2 B0 B Q305

JR T AT P ST 15 E) contig 7 A1, SR 5 X
B WP A AT B2, E A I TU RS B m A1
Priah R . HARSZIG AR B A6 5 e R R %
HRRAF FER

1.4 SSR i miR5I %K 5| ¥i&it

R4 I 15 21 1) J2% IR 40 7 4 B, R A MISA
(http://pgre.-ipk-gatersleben.de/misa/ ) 3K £ 7 4K 4 A3
16 3 DR 2 30088 7 b () SSRODT . BRdE R B
=W L S ECE R B SR E B IRECN 10464505,
5.5 %, AHAB SSR Z A1 H1 5 KA R X 35K 2 100 bpo

R4 BT 2 4% 10 S A6 SSR A A5 3 ] (1 4 53
5], f& Bl Primer3.0(v2.3.7; http://primer3.source-forge.
net TSI, ZER BN 51K E 18 ~ 30 bp,
B ALA 20 bps 1B KR EEA 57 ~ 61 °C, H Ak 60 C;
GC & & 40% ~ 60%; P~ 5 100 ~ 300 bp.

1.5 PCR ¥ X SSR #&ill

AR I T 3 R0 5 (b B 1 R Y B
RA R A T U 5wty s A 38 A A M3 F A (5 -
TGTAAAACGACGGCCAGT-3") i L 51 W1, F it
190 I 3 BAT RS Gk AR it (FAML HEX. TAMRA,
ROXO M13 5|4, 83 57E 514 57K b v I () A
Fric M13 B Ab, K bRic i M13 48 i3] PCR J v A
LAAS I PCR 438 724 . 20 pL e B4k R AL $6: 2 uL
P DNA(20 ng/uL), 10 pL 2 x Taq PCR Mix( KR
AW 71D, 0.08 pL(10 umol/L) % 51 4, 0.32 uL
(10 pmol/L) R 55141, 0.4 uL M13 514 /1 7.2 uL /)
ddH,0.

PCR ¥ 34 F2 ¥ 4: 94 °C 5 min, 94 °C 30 s, i&
138 K IR E B K 40's, 72 °C 30 s, 34 NMEIR, 72 C
5min, 4 C /%, PCR R B IR EDY)
e AR A PR A 5 E ABI-3730XL 3 [K] 43 #7 4% (Applied
Biosystems, Foster City, CA, USA) 47 B 41 H
PRI . S FEF] M13 751 (18 bp) HIAZLE, it A
B4R BRI BE s 25 18 bp SKRIRTS AN T A B
KA.

1.6 FEFITS AW

M. H GeneMarker 2.2.0(SoftGenetics, USA)IX
P SSR B BUK BEEAT #3853 47 FIF CONVERT
version 1.31 #ATE % %45, POPGEN version 1.32
F1 CERVUS version 3.0 FAF 115 2 2 AL S S5 7
T B (N ARSI BN I A
(H,). Shannon {5 S48 (D. £ &M15 B & & (PIO)
{5 B2 OriginPro 2018 %4 H T Pearson #H 5%
ST,
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2.1 £3RT RAD-seq B9 H K REHR T

fEI A L R I 25 R G DR, hFE—5°
AR 2 ARSI LR 41153 54 31.929 Mbp
H1 45.994 Mbp. X R 46 84 AT L U8 PR AR T

#4371 A 27.805 Mbp AT 42.560 Mbp, GC 75 &
435N 36.18% Al 36.75%, AT & B T GC & &,
X 48 LR K S 18 Q0 & 153 43 MK T 20 1)
Tl 3 20 2 B 510D 98.0%, “F- 15 Q30 i & 15 43 ANk
T 30 MIBRFELL A L) R 94.6%, LA - 45 L 3K 0 A
AR E A T 5, R )

#F 1 RAD-seq ZEEANFEESIT
Tab. 1 Data statistics of genomic sequencing generated by RAD-seq
1T R Before filter €5 After filter
*%45* AT 24 3K 257 A £ K MZ AT K
Sample FA K JE LR i KL Tk R SR TR
Raw read/Mbp  Lotal number of - Q20/Gbp  Q30/GbP  ~1ean read/Mb Total number of  Q20/Gbp Q30/Gbp Average
P original bases/Gbp P bpeffective base/Gbp length/bp
NFE—5 4.478 4.147 3.935 3.758
Jiufengyihao 1929 4.789 93.5%)  (36.6%) 27805 4.034 ©75%) (932%) P
RIZS 6.652 6.367 6.211 6.047
“Yate’ 45.994 6.899 (96.4%)  (92.3%) 42.560 6.304 (98.5%)  (95.9%) 148.1

VE: Q20. i &= AME T 20 B 2 £ LBl ; Q30. i =45 0 MK T 308 Bk L 45 &% L5 . Notes: Q20, the number and proportion of bases with a
quality score of not less than 20; Q30, the number and proportion of bases with a quality score of not less than 30.

22 SRHEEEASSR IAEEREARSHT
iz F MISA BAFA Il ) L3 — 5 A ML ARE 1Y
BT HVE N 221 771 AN 244 153 A, P A
J5 43 58 55 512 285 bp Al 62 681 845 bp; X DNA
FFAH ) SSR A mU AT R K, ENF— 5 &
RAE TN LRy &AL TH A 45 850 A~7 SSR /741,
T 1A LA R SSR AL SUH T A N 6 779(14.79%)
A, SSR A pi M H N 46 999 A, Ho E A
(compound) ] SSR A7 £ 5 810 4>, i o7 s AL E 1)
12.36%; 5¢ &= E A (perfect) ] SSR 7 55.3L 41 189
(87.64%)/, FARAE B0k 2 fion . 35 H 7k
BN 1 ~6, BIZHIRESR $BouR %, N 23101 1,
A HIC 49.15%; ST IR E S oo /DA

94(0.20%) 4. F Ak, 75 P B (584 H E AI)SSR 17 1
L, PSA% IR B BT A1) ()T 34K B K (34.40 bp)s
TR HIRE R R FIKE IR 2 (27.99 bp); 1 C A
(HATDSSR A7 - FHK B =1L 70.01 bp.
X4 AR AL P R SSR A o5 1 5 7 B B R AT
Guit, ILRBL 319 FP &7, Hp AL R E A
SSRs PACA/TO)n A FE, 3£ 21 767 A, i AL E
46.31%; I E G RILFH 6 Fi, (AT/TAOn 48
AL H, 3L 8 802 A, UL EFFFI 65.57%, 154
#B SSR A7 FELH) 18.73%, (CG/GC)n Fe/b, AN 5 AL
R 0.02%; =A% HEREF A SSRs LL(AAT/ATDn
%, 3 534(1.14%); WUz HRR EE A, AT
B R H N (AAAT/ATTTn fICTAAA/TTTA)n, 15t

F2 SREEFEAHSSRLEFER

Tab.2 Information of SSR loci in Lonicera japonica
1 LA Motif type
SSRAH ME EERK jﬁgf;f o
i p % HrE X . .
SSR type Number Repeat time length/bp ercentage/%  HE “E B Main motif
Number
H% AR Mono-nucleotide 23101 10 ~ 82 11.83 49.15 2 A/T, C/G
T ¥4 Di-nucleotide 13 424 6~45 16.89 28.56 6 AT/TA, AG/CT, AC/GT
_ B . AAT/ATT, GAA/TTC, TAA/TAA, AAG/CTT,
=A% TER Tri-nucleotide 3883 5~49 22.04 8.26 59 TCA/TGA
AAAT/ATTT, TAAT/ATTA, TAAA/TTTA,
PUA% T2 Tetra-nucleotide 540 5~ 14 23.03 1.15 86 CTTT/AAAG, TTTC/GAAA, ATAC/GTAT,
TATC/GATA
N . TTTTC/GAAAA, TTTCT/AGAAA, AAAAT/
T ) -
T A% T B2 Penta-nucleotide 147 5~18 27.99 0.31 92 ATTTT. GGGTT/AACCC, ATCCA/TGGAT
GGCAAT/ATTGCC, GGAGAT/ATCTCC,
NI Hexa-nucleotide 94 5~13 34.40 0.20 74 GGTGGA/TCCACC, GATATA/TATATG,
CAATCA/TGATTG, GCATTT/AAATGC
A% Compound 5810 70.01 12.36
M1t Total 46 999 21.54 100.00 319
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23 SREEEASSR LAEFEE R
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76 5~ 6 K. 7F SSR A pi JE 7 (1) 55 &2 R E b o B
10 X E G SSR A7 mi £ dw =1, v 12 238 4 SSR fir
R, R SSR A7 A3 26.04%:; 11 YA 6 Y E IR EL
Iy AN 5 276(11.23%)F1 4 981(10.60% )4 SSR fif
R 18 RE B IR B A7 H i 2D, X 3420.73%)
Ao Jhh, B B E v LA, B =i R R A
MSEERRER AL, % SSR N7 4 8 8 KA H L
AR AFAE B B R B 0 T T B R

965
313

51 s .
7500 7%@ E % a'EiDﬁ__l\/[o?o-n%clemlde
f 7= ~ {7 ‘é Trinieleotae s

. El’r%ﬁ(lﬁ& Tetra-nucleotide
TR Penta-nucleotide

100 11 12 13
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SSR J e Y 5 2 YA
Repeat number of SSR motifs

B
Fig. 1

24 SRILEEZASSR FIKERTENSH
XT 4 ARAESE R 2H SSR 7 A FE AT 40 A (1 2,
RIVHAPELE 10~310 bp 218, “FHIKEN 21.54 bp.
K B 5 10 bp B SSRs % & & %, i A7 s
23.62%; H: R N K FE 12 bp i) SSRs, 5t 13.62%.
XTT P & SSR P41, AFIZEAYE K HITH) SSR P4
KEWAEFFEENLRME. % SSR T H LM
WA 5] A7 A T A B0 N G T B ) A
(F 3), Ml R 52 7 SSR 7 41 1 K AR A

—_— =

B Frequency/%
SN N0 O N RN

TR SR SR T S T ) . ,
101214161820222426283032343638404244=46
SSR K& SSR length/bp

2 SHRTEREFIHAE SSR FFAIH LA HH AT A
Fig. 2 Frequency of SSR with different lengths in L. japonica

7511 R Hexa-nucleotide

15 16 17
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Distribution of repeat numbers of SSR motifs in simplified genome

K, N 10 ~ 82 bp, “FHIKEH 12.57 bp, HH(C/GHn
73 F 35K 95 14.89 bp, (A/Tn “FHK N
11.65 bp; i%H R H R HI~F 54 E )y 16.89 bp, H
1 (AG/CTon 78 I -F 24 K JE & K, N 17.67 bp,
(CG/GC)n “F- ) K J& ¢ /N, 1 13.00 bp. Pearson
REERFPEG KL SSR KL R IEAHK
(P<0.0005).
2.5 SiRWEEA SSR 5| REFESHT
FIH 46 999 /> SSR 7 £ D 11t 38 507 X
SSR 519, Wit I A 81.93% . MFT #5149
HHBENL SR 288 X, A 12 NS HRIEFEAXT SSR 514
()22 A PEBEATIRAE, 45 175 XPal 1 B 460, 2L
27 X 51D B ) R0 | SR I B U
16 X5 ¥ B3 = AR AE B B v Bia B, Btk d
PR R e B4 132 X%, R LR N
75.43% . GfE, 132 X5 A 72 XTRELE 12 N4
HRACKE S R348 2 SV, Mg EL 35 X gAY
RUf, 25, 208 015 WEdE— PR r (& 4,
7 3). 35 % SSR GIW )& Ar B I HLAE 3 ~ 10 2 [H],
PR 5.057; A3 RS AL B R AR 1.419 ~ 6.698 2
6], 3974 2.907; JAEE & FE /T 0.308 ~ 0.888 2
] ; Shannon {5 25 5T 0.624 ~2.084 2 [a], T
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Fig. 3 Variation in sequence length of different types of SSR
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Fig. 4 Capillary electrophoresis detection of 12 samples of L. japonica with jap5 primer
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Tab. 3 Polymorphism analysis of SSR primers at 35 loci

Y K
P?ilriﬁir Priileﬁziuefce (53 '33 N TysseR of ;;%R R;i;eﬁat%m}iif s N Ho HoH L PIC
jap2 E::{*riélggél’éggggig%’;z? P3 (TGA)S 6000 2342 0598 0402 0573 1211 0.544
jap5 ;ﬂgﬁ‘;ﬁ%&%gﬁ%ﬁ’ééﬁfﬁg P3 (GTA)7 8000 6000 0870 0.130 0833 1932 0814
Rttt P3 (TCAY6 4000 3236 0721 0279 0.691 1258 0.635
RIS e TTAGEAT P4 (GAAT)S 5000 2220 0576 0424 0550 1097 0512
japl7 Eﬁﬁéﬁé@gﬁigg%&%%i%ﬁ P3 (CAC)S 5000 3723 0766 0234 0731 1417 0.685
japl8 Eﬂ‘;?gggégélgggﬁgﬁﬁgﬁcGA P3 (ACAY6 4000 2504 0.627 0373 0.601 1054 0524
jap21 ;ﬁ‘;ggg%ﬁ%&i‘}%%i%ifA P3 (CAT)S 4000 1419 0308 0.692 0295 0624 0281
japd4 ;ﬁ’;gg%ggﬁgggf:gﬁggfig P3 (GAT)S 4000 1959 0511 0489 0490 0.882 0431
japs1 f{ggg;&%ﬁéﬁg’éﬁgﬁ%gg P3 (ATT)6 4000 2575 0641 0359 0612 1121 0.555
sy e P3 (TTG)14  7.000 3556 0750 0250 0719 1549 0.686
SRy s vt P3 (GCTY6 6000 2642 0.649 0351 0.622 1328 0.594
yiap4 Eﬁééggg:ﬁg?ggfgﬁg%:mm P3 (TTG)5 4000 2483 0623 0377 0597 1.119 0552
viaps Eﬂ‘éﬁéig{fgﬁgggf&iﬂgg P3 (GAA)S 10000 6.698 0.888 0.112 0851 2084 0.835
viap6 Egﬁ‘éﬁggﬁéﬁiﬁ%‘;g& P3 (CTG)S 4000 1714 0435 0565 0417 0837 0.393
yiap9 Eg?}i%}%éi&?ffifﬁ(?&%ﬁ@ P3 (TTC)6 4000 2361 0.601 0399 0576 0980 0485
yiap10 EZ@?S?S??{%’Z%’????@SSS?G P3 (ATT)S  3.000 1.834 0475 0525 0455 0803 0410
yjap12 ;ﬂi%‘&‘é‘%‘éggéfgfﬁ%&% P3 (TCA)S 5000 2852 0678 0323 0649 1305 0.614
T TCR b b e P3 (TTG)6 5000 2.028 0529 0471 0507 0994 0463
yiap24 ;gggggﬁg%i%&%%{ggT P3 (CAC)S 4000 3429 0739 0261 0708 1309 0.659
M6 e e oo P3 (GCAY6 4000 2969 0692 0308 0663 1200 0.600
yjap39 E}%’éﬁ&%&gggﬁg&gﬁ%& P3 (ATC)7 4000 2743 0663 0337 0635 1140 0.566
yiap47 Egii%%%%%ﬁg%ﬁg%ﬁ%’é P3 (ATG)7 4000 1419 0308 0.692 0295 0.624 0281
yjap4s ;ﬁg(éi‘;EEETAC:SSTTGGAGTATGT?}?TT P3 (GTT)S 4000 2642 0649 0351 0622 1.105 0.553
yjaps1 Eﬂ%‘éﬁéﬁéﬁéﬁﬁ%ﬁfﬁ:ﬁfggf P2 (TAY6  7.000 3.692 0761 0239 0729 1595 0.701
yiaps3 Eﬂ%ﬁg&ggﬁggfﬁﬁg@fﬂ N P2 (TO)I0 5000 2.034 0533 0468 0508 1.056 0.483
T L ot P2 (AT)8 4000 2215 0573 0428 0549 1013 0.500
Miapso e | P4 (CTAT)S 4000 3310 0728 0272 0.698 1283 0.645
yjap105 Eﬂg%%&fgﬁgﬁéfffﬁfgfg P2 (GA)Y7 6000 4033 0788 0212 0752 1.547 0.714
yiap109 Eﬁé‘éf&%g%g%‘gﬁ%%%%ﬁi% P2 (GT)6 5000 2.504 0627 0373 0.601 1.188 0.559
yiap120 ;?ggﬁ?éggg%gggﬁ?gfgf P2 (AT)6 8000 4966 0833 0.167 0799 1848 0.779
yjap153 E:;é%’ﬁﬁgggﬁ%cﬁ’ég%‘é P3 (GTG)6 5000 2852 0.678 0323 0649 1253 0596
yjap169 E?g%%iﬁ?ggggﬁgggg P3 (TTC)7  3.000 1.674 0420 0580 0403 0.722 0363
yjap171 [ TCAGAGAGGGGGTAACAGCA P3 (ACC)5 4000 2483 0623 0377 0597 1119 0552

R:TCGGCTTATACGACTGCGAG
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Tab.3 (continued)
519 S E)(5'—3") SSRZHY HERFP
Primer Primer sequence (5'—3") Type of SSR Repeat motif a Ne He Ho H 1 PIC

o175 FGTTTCAATGCGAGCTCGACG -
yiap R:TCTCATTCTTCCCAAAATTCATCAGA

F:GGGGCCTCATTTTCCCTCAA

YiapI83 T TTCCGGTGGTGGAGCAAT P3

1518 Mean

(TTA)6 9.000 3.388 0.736 0.265 0.705 1.647 0.681
(CAQ)5 5.000 3.236 0.721 0.279 0.691 1342 0.644
5.057 2907 0.638 0363 0.611 1217 0.568

s Hy. WA N, WSS KB N, A R AR R H,. B4 A 2 1 Shannonf& B84 H. Neisilt % 2 RS HG PIC. ZEMELE S
. Notes: H,, observation of heterozygosity; N,, observed number of alleles; N, effective number of alleles; H,, expected heterozygosity; /, Shannon
information index; H, Nei ’s genetic diversity index; PIC, polymorphism information content.

T g3 ) IR B EORE 1 87.08% F1 92.53%, Q30
EE A5 23 50l Tk 93.29% 11 95.9%, 33 WBSFE H 48 RAK
GC & &5 9N 36.18% 1 36.75%, AT & &% & T
GC &, iR 45 3R IR Al & ik 3150 H 45,
M3 vT T J5 825007 - 183 RAD-seq HiARTF &
RS FH SSR bRic AT 58 78 43 R L T RAD-seq i ARl
B e PRI S 52 5 R A BR ) SR A
I, X i R IR A 2 88 5 TR 4H T A B T
RAD-seq # A NFH SSR 73 FArid M AR $eft 7 —#
T BT R IR AR

EARWT T A, FFH MISA B M 4 4R 16 o 1k 3k
DR 20 A 25 4R B 1) 46 999 4~ SSR A7 5 AT 4324 P ALF
CHl, 7E P2 SSR A7 sirf, i IR B A tH I (1)
BB, o A AU 49.15%, SR E Y
SSR A7 4 EL B B i, AN 5 0.20% . A% IR B 2
I ES, RS H AT & AR m I I K AR
B REZ WAL EE T I ARG R S Z AR K
KRB, S F AR &1L SSR B E HI0, SSR
I3 AT A 3 T I B A B T BB R 3 N T PG, 1%
ShR 5 AR SEPI I TS AL B TR I, AR
(Rl 2H K /N5 SSR % & 5% SSR % & 2 ] & 71 A1 5%,
& AR TE = 3 (Sorghum bicolor) %5 1) F 2 [A] 20
SSR HJ 43 A R AIE B AE S 11X — W s 200, thAtk, %
IR — e R AR N L, PR E R T
LU A3 852 22 () P b Rk Ak K v, T R R R T
B 22 3RO o g A B ) B B S A R AR T, E
I T DAHEN £ 4R A8 R b g A K s . (BAE R 2
FAEY) I SSR 3 FAric o, A% R H & B0 L
SEREFRES RIS ES, WL T F (Syringa
oblata) 3K ZH 1) SSR A7 b, M H R HEE T 5L
O8], LE MRS (Olea europaea ) = 1% 1 TR 5 2 Y
o A1 34 0, AN (R 4 T (1 22 S TT R S DR 4 K
ﬁa‘%[m]c

FE 4 FRAE SSR 7 AR I 319 el B KA,
PL A/T. AG/CT. AT/TA. AAT/ATT. GAA/TTC. TAA/
TAA. AAAT/ATTT. TAAT/ATTA. TAAA/TTTA.

TTTTC/GAAAATTTCT/AGAAA FIAAAAT/ATTTT
HEFHRONFEE, U AT IR E S HRIEH R4 SSR
fr s 7 A AL 3, g5 RS TR B R (Populus
trichocarpa)~ A8 (Punica granatum)H 1] SSR J¥- %]
W98 45 SARALR T AW 78 BT 3R A5 1 T4 5 K K B
R IE ) SSR A7 s (A b, SAAFAE AT Bl &5 &
T Gy CHERIILG, HAE SSR Az S AR P, AL
T & &, %57 BB G o %G H
Al A5 DNA A AT B3 %F b GC g 3 Xt 8 5 fift %
AR, TR SSR ALS B TR RSH R EA K,
J34h, C Y SSR A7 w7 AL E 12.36%, 1w TR
EFL0% (Rhododendron henanense subsp. lingbaoense)
SSR 751l C M SSR A 5 (4 LL A7 (8.149%)1, {H H
HIIE R WK T AL FE R H 7 1 b C 2 SSR 7 15
(IR FEARIE -

HIF 8 RN AR R AL R AR 1 T3z A = 2 0
A SO B ) R /NIEH B, E LXK 43, AT ] e 5
ECR B IR = AR E P, A% H IR SSR brid T IE
W B A w2 2 A1, IF B R 72 K 5. (Glycine max)
/N2 (Triticum aestivum) =5 A8 Y Fa 5g 1AL B0,
AW FEFTIRIER 35 XF SSR ARic A, =HgdE & UL &
SARIC & 29 %1 (82.86%), XM H A K E G I/
1) SSR bric FRIFF A K g 4 ERAR it o 14 25 5 A I8 4% 7
Prigft e 2 HAMBMEE . thoh, KBTS0
S KA, A 3 X IR SRR S A
R R PRI, LRI 32 W22 K, B BT
7 106 PR 445 K 22 0 SSR 51 WD S5 A R (R 40 A AN, 3K
AR SRR AR B A L DABE B A R R 2R K.
PIC 119K /NBENS S B SSR A7 i (1748 7 P2 B2, 1% MH K
B 1, ERER S SR LR OR, 2N,
AT 5 P 07 8 1 51 P s 2 A YR P(PIC > 0.5)FH
26 XF, Hri Ay 15 Xt [ R A R ) PIC(> 0.5) FlEL
ZHSEAFE R (= 5), RUTIX LS| ) B A B i
28 ik, 72 3R AT 1 by i S 1 % E AT A S
KH.
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