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Abstract: [Objective] The objective of this study is to further analyze the genetic diversity, genetic
relationship and parental identification of Hippeastrum rutilum cultivars at molecular level. [Method] The
SCoT marker system of H. rutilum was screened by orthogonal design method, and genetic diversity and
genetic relationship of 41 cultivars were analyzed. [Result] (1) The optimum reaction system of SCoT markers
for H. rutilum (20 pL) included DNA 40 ng, primer 0.1 umol-L™", MgCl, 2.0 mmol- L™, dNTPs 0.4 mmol- L™
and rTag DNA polymerase 0.75 U (1 U=16.67 nkat). (2) 77 polymorphic bands were obtained from 41 H.
rutilum cultivars by 12 SCoT primers, and the average polymorphic band ratio was up to 86.52%. The genetic
similarity coefficient between H. rutilum cultivars was 0.292 3—0.834 3, indicating that the 41 cultivars had high
genetic diversity and wide genetic range. (3)UPGMA (unweighted pair-group method with arithmetic means)
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cluster analysis showed that the SCoT marker clustering of H. rutilum had significant correlation with flower
color, but not with the petal type. At genetic similarity coefficient of 0.420 0, the 41 cultivars were divided into
two groups. The first group had both double and single petal cultivars. The first group was divided into four
subgroups, among which those with similar flower colors were clustered into one group. In subgroup I d, the
single-petal, white ‘Hydrangea’ (No.20)andred ‘Miracle’ (No. 22) were the possible parents of double-
petal, orange-red and white multicolor flowers (No. 21 ‘ Yingchun’ ). The second group was mostly
multicolor flowers. [Conclusion] SCoT marker technique can be effectively applied to genetic diversity
analysis and identification of possible parents of H. rutilum cultivars. [Ch, 6 fig. 4 tab. 21 ref.]
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RIRLL Hippeastrum rutilum XA LAETE . HEALSE, RA5FH Amaryllidaceae RTR4LJ&E Hippeastrum
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rTagDNA RE W) 17 5 NER 4 KFIERRELR (LY, 3 2~3). PCR ¥ WK ZR N 20 uL, PCR ¥ 34 K2
BN 94 °C HAEME 5 min, 94 °C 281 35s, Bk 35s, 72°C &P 90s, 35 MEFR; 72 °C #EfH 10 min,
16 C f&fF. PCR ¥ /=W A7 i 380N 1.0% BrBEWEEERE HL K o

123 SCoT 31 44-mk. Wit 5 F ¥ S8 COLLARD %5 it SCoT 814, It 5t & WiFh L W A
HBRAF G ST ESERIH 1 ADNRESRT 55 4 SCoT 51T oIk, S isminy s 9, Al
MR ZE SRR 3 AR TRLLAE B T 0, SRR i . 2B 5 i 75 2L 41 R Ti
ZIME ) SCoT-PCR §3 , SCoT-PCR 3 S i A2 )7 4 : 94 °C #ilA8E 5 min, 94 °C A8 35s, iRk 353,
72 °CHEM90s, 36 MEH, 72 C LA 10 min, 16 °C f/FF. PCR Y ™Y BT /380N 1.0% BrfEbHEE
& HL ARG
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Table I  Character description of 41 H. rutilum cultivars used in this stduy

A Y PR FiRE) SRS P4 HEPRA A piRE)
1 FIIEEAlfresco’ T INNI55-D 22 “ZHl‘A Miracle MR 4T46-A
2 “Effr<Aphrodite’ FwIR  EINN155-D 23 AT Tinker Bell” ¢  £141-D, FINNI55-D
3 ‘VKJ5’‘Ice Queen’ B NNISS-D 24  “Fi D1’ “Rebecca’ B £14873-C, ANNI55-D
4 “fEJ5“Spotlight’ B HNN155-D, 4053-B 25 “fhAMYkIE’ ‘Paradise’ B 21473-A, FHNN155-D
5 HrafyFPink Surprise’ P £154-A 26 “HKH’“Desire’ Ml 4141-C
6 Wik Joker T FLIN30-A 27 BUEMALady Jane’ MR £147-A, £156-A
) U “Weddi .
7 BFRSRoyal Velvet WM 4153-A by LB Wedding e nissA
Dance’
8  “fR%*The Express’ FIE FBZIN34-A 29  “FEHrF Tosca’ HIE  £14558-B
9  ‘FAFE’‘Hakw’ B 4154-B 30  “WH‘Double Dream’ I £154-A
10 “#&8K’‘Alfresco’ HF  HNNI155-D 31 “‘ZI¥i’‘Red Lion’ O 2141-A
YL F A Z R Star of . T4 “Millenni "
1 fizerstaro P FELIN34-A, F%4E145-D g T Millemnium s o
Ruby’ Egg’
12 ‘41§ “Tres Chic’ g 4142-A, ¥E2-D 33 Uk’ Fireworks’ B ABL134-A
13 ‘4L’ ‘Matdhmaker’ W £042-A, #52-D 34 IhH%‘Magné’ B £147-A
. ) . ¢ 157> “World o
14 B *Marquis’ HHE FINN155-D 35 DEFARETWor I £T50-A
Peace’
X . “dt fifi>¢ Arcti .
15 “FEMi“Gervase’ B £T50-B 36 ALBLA Aretic T FINN1S5-B
Nymph’
16 & 51 ‘Harlequin® B FANN155-D 37 “EWYPremiere’ HIE JKET182-A
i o ‘X‘ﬂ‘:‘ 7'M N ,
17 H4# FGolden Years' T £T46-A 38 “,LH%”LF ey FI FINNISS-C, ZT45-A
Christmans’
. . . R D=1 D» mM H .
18 HHEEYEZ ‘Sweet Nymph® I  £145-C 39 L{f’ﬁ e Morning Mg [INNI155-D, £0%£58-B
ig
. v ‘R B2’ Giant: o
19 BORAERERosePetal’ I FINNISSD 40 D& % AT EEE PINNISS-D, £154-C
eus
20 ‘%BR’‘Hydrangea’ HiE  EHNN155-D 41  HFEMisty’ P BT4-C, £146-A
G‘[l] 36J : .
& Jasminum W HELIN34-A, [INN155-C
Nudiflorum’
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Table 2 L§ factors and levers of orthogonal design

KR ZE 514)/(umol- L") MgCl,/(mmol-L™) DNA/ng dNTPs/(mmol-L™") Tag/(x16.67 nkat)
1 0.1 1.5 30 0.1 0.50
2 0.2 2.0 40 0.2 0.75
3 0.3 2.5 50 0.3 1.00
4 0.4 3.0 60 04 1.25
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Table 3 Screening of orthogonal systems

ST 519/ Mg*'/ dNTPs/ Tag/ IS GiLY] Mg*/ dNTPs/ tTag/
4t DNA/ng (umol-L™') (mmol-L™) (mmol-L™") (x16.67 nkat) || %i*5 DNA/mg (umol-L™) (mmol-L™") (mmol-L™") (x16.67 nkat)
1 30 0.1 1.5 0.1 0.50 9 50 0.4 1.5 0.3 0.75
2 30 0.2 2.0 0.2 0.75 10 50 0.3 2.0 0.1 0.50
3 30 0.3 2.5 0.3 1.00 11 50 0.2 2.5 0.4 1.25
4 30 0.4 3.0 0.4 125 12 50 0.1 3.0 0.2 1.00
5 40 0.3 1.5 0.2 1.25 13 60 0.2 1.5 0.4 1.00
6 40 0.4 2.0 0.1 1.00 14 60 0.1 2.0 0.3 1.25
7 40 0.1 2.5 0.4 0.75 15 60 0.4 2.5 0.2 0.50
8 40 0.2 3.0 0.3 0.50 16 60 0.3 3.0 0.1 0.75

124 HFEHWH5H HT51Y5 DNA 454G s n] H BUIEMEEE R B Uk B 1) 554 Ko, Rk, PCR HLUK
R R 2 e 1AM . TEEE ST, ISR B ) DNA Bk A7 IR —5 [P 3=, it
B MR IEN “17 , WA KWIEN “07 , JF@ AR, Ol THRAM &N, HEBRBORIATG
By 45t o Bl FH Excel 115 £ &% 4547 H 43 kb (percentage of bands, PPB). #R¥g “1, 07 %% I1f H
NTSYspe F A 3 AL 1B A G AL R 50, 4K 3R SHAN L7 IR AR A e x4 343 R SF- #4132 (UPGMA) %
PR TR AL S ] () 2R R
2 HERG4
2.1 DNA BERESREWMNER

KR CTAB WA IURTRZLEL N2 DNA, £ 70508 1.0% B s B EE A reL UK A , 4% Uk A< T
21 LN 2 DNA 5 i MT . 2 BEar (B 1), sSRESLIHE T2 ik i, RIUIEEH DNA 5845, FEfil;
TR A R 7 SR ) DNA FT ik B 5 4l B, Wb BE{H D(260)/D(280) 47 1.88~2.00, R HAFEHLM AT AL

LN DNA 2l E5eEn, 2o/l 40E R4 DNA R A 80.0~896.2 mg- L', i /L J5 4L 5036
FoR

Marker 1 2 3 4 5 6 7 8

5000 bp
3000 bp
2000 bp

Marker K75 000 bp; 1~8 bl =
B 1 5 KkMLLHR DNA &K E

Figure I DNA electrophoresis of some samples of H. rutilum

2.2 RIA4 SCoT-PCR K R EE T
AL 5 IR 4 KK (L) IEASREBT (36 3), R SCoT 514 P55 M ARTHAL AR BRKHKG’ DNA ik
TTPCRY M, Z5REM: 55, 95, 105, 145, 155 16 S, Y M SFT BN, Ak
Eﬂsﬁ dNTPs At DI 200 . 1S BAH W, AR D; 12 AT . B E 210G
HHE%% PR A 7 S ANBRER T AN IE M . BuE 2 HIE R R A Y (| 2), Ik, ZEAY
5 GIE IR RIGE0HT, ARTHLL SCoT-PCR 14 45 v i H. 22 50 RGO BAE AR 2 g 7 S 4b 38
(20 uL): DNA 40ng, 5[4 0.1 umol-L™"; MgCl, 2.0 mmol-L™", dNTPs 0.4 mmol-L™" Fll rTag DNA & i
0.75 U (1 U =16.67 nkat).
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FIFHAE ST SCoT IR R M 55 45 SCoT SIHHIfH i 32 44417 2 HLIBM 514 (1| 3), FH 3 et
FERCRIIRTRZLAE S ( HSALBEM ‘20 ‘K557 ) XJ 32 2% SCoT 5| WykAT & i (K 4), ik
12 25557 M HL 225 RAFY SCoT 514, HITIa%E 41 (R TRZIAE 5L SCoT- PCR 74,

Marker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

Marker k72 000 bp; 1~16 4 1E 3T AL P 4 5
B 2 SCoT 314 P55 E X fait 25 Rk B

Figure 2 Electrophoretic map of the results of orthogonal test with SCoT primer P55

Marker P15 P15 P40 P40 P35 P35 P30 P30 P29 P29 P14 P14 P18 PI8

2000 bp

1000 bp
750 bp
500 bp
250 bp
100 bp

Marker K72 000 bp; /75 ASCoT 5| ¥4 5
B3 % SCoT 3|44 A

Figure 3 Preliminary screening of SCoT primers

P28 P31 P95 P14 P18 P32 P56 P61
Marker 28 31 41 28 31 41 28 31 41 28 3141 283141 28 31 41 28 31 41 28 31 41

Marker K72 000 bp; P28, P31, P95, P14, P18. P32. P56f1P6NSCoT5 | ¥14m 5,
28. 31H1414) 51| 9 B I ) dn Foh o 5

B 4 3% SCoT 314 8 5% Bk H

Figure 4 Electrophoretic map of secondary screening using partial SCoT primers
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2.4 JKRINZ SCoT-PCR #i8ER SIS ZHMES

FIF 12 2519058 41 AR TRZL & Fl A DNA 547 PCR §7 34, 7= #1434 #£ 200~3 000 bp, F:3™ 14 i
89 SRIEMT I 25HT, BB W FAR B 5~11 %%, Hip, PSe Pl sz, nlik 11 4, &M
i 11 455 PSP IS B R 5 5k, ZBMERAT 4 4, VIERBIMP KA R 742 %0 ALK
WETE77 %, FHEEIIWATY I ZBHA S 6.42 5%, ZBMEEN 86.52%. BN FE 1T
YiJ& P32, P40 Fl P56 ¥Jik 100%; Mi5¥) P12 M2 &ML, U7 60%(3k 4). VA L4 EM: SCoT 41
FhRicid T ACTRZL 0 22 8P s A, TR TREL St R ] () 35t 4% Z2 R 1 23 AT

£ 4 SCoT Frid5| ¥y E&ER

Table 4 Amplification results of SCoT marker primers

EL/E A= L2 Eil: P 36 ZAMEFAEL ZASMEHE/%
P5 CAACAATGGCTACCACGA 5 4 80.00
P12 ACGACATGGCGACCAACG 5 3 60.00
P13 ACGACATGGCGACCATCG 9 7 77.78
P32 CCATGGCTACCACCGCAC 10 10 100.00
P40 CCATGGCTACCACCGCCG 5 5 100.00
P41 AACCATGGCTACCACCGA 6 5 83.33
P43 AACCATGGCTACCACCGG 7 7 100.00
P54 ACAATGGCTACCACCAGC 5 4 80.00
P55 ACAATGGCTACCACCAGG 8 6 75.00
P56 ACAATGGCTACCACCAGA 11 11 100.00
P57 ACAATGGCTACCACCAGT 9 7 77.78
P61 ACCATGGCTACCACCGAG 9 8 88.89

Ty 742 6.42 86.52
&it 89 77 86.52

2.5 KRMLEfE MR

RIE 12 ZZ M RAR SCoT S1H%F 41 43 RINLFE G B9Y HELE SR i FH NTSYspe #4415 S A
AL RS 41 D3 AR T S D (B L5575 861 A AHAL R B A AR IR AR RS, 41 3 A T AE A ) 5 1 2 [1]
AL R B R 0.292 3~0.833 3, V-3 0498 4, Hh, 25 “Zf’ M35 UKET MHMREEK
(0.8333), RUIWHEZREG KRR, 235 ‘Al+" F415 “%HE HIREE/D (02923), &
WM Z BSESOC R B, MK,

IR, XE 41 A L BB AR L R A 20T -
PR, L 0.054 1 MIalEE, 43 10 41, 4y 160 - |
B DA R B IR (81 5). KMo AR T < 120 |
2T ity il e 1) AL 0L BEE 4 11 78 0.400 7~0.563 2, %X H £§ wl
N 5244, FIE G N 63.919%; R Ay 5L R AL )
FOROIE PN 2 RSB43 o 26 W AR LA [ i i 40 ¢ H H H
ZITEAE WS, FATE R £ R, 0t o LI 1.
AR B35 11 10 36 5 A JRE T4 U064 T HOR T SSsneorgazs e
R ARDL Y 86 1 o AT 8 1 — 55332332333
(100%), AL —BERAK (40%), BEIAARTILT Sm-orGo23seq
TEAE )5 s ZREE T 5 Ses3388833838

2.6 SCoT BEHHh WAL LR B
FIAI NTSYS 2.1 & pgAE e s Ay B S f&j SEoT AFIT Y K TR 4L 5 18] 345 AR 0
K 3 DI >
Fy 3 (UPGMA) % 41 6 % TR 41 0 Fh 8k 77 3 2 4 REREAH B B

Figure 5 Histogram of number distribution of genetic similarity

*Fr ’ *@@ﬁ?%éﬁfﬁ ([zl 6)0 EE 6 ﬂ%ﬂ : Eiﬁ/ﬁ% coefficient among red varieties based on SCoT markers
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1 NN155-D

18
6 H
7H
8
2 5

9 Ll 41 54-B Ia

10 EJF A NN155-D
11 B3 P41 N34-A, 54 145-D
12 B 4T 42-A, 3% 2-D
14 I A NN155-D
S 15 Ll 21 50-B

16 EI¥ A NN155-D

4 B 9 NNI55-D, 41 53-B \

13 ElE 21 42-A, ¥ 2-D

26 FlE 41 41-C
18 FElf 41 45-C
u 19 EI¥ A NN155-D

23 Bl 41 41-D, A NN155-D Ib

24 iy 4148 73-C, |4 NN155-D
_‘_{ 25 Huile 4148 73-A, 1 NN155-D
] 27 Hl§ 4T 47-A, 41 56-A
9 il 41 54-B
17 EJF 40 46-A J
28 FUE 1 NN155-A N

—
29 Hiil§ 4148 58-B
31 B 40 41-A
30 EI 21 54-A Ie
|

33 HlE FEAL 34-A

34 I 2T 47-A

32 B 1 155-A /
—— 20 HUl [ NN155-D } Id

L 21 Hj}f IB40 N34-A, 1 NN155-C
I 22 HlE £146-4
35 HUl 41 50-A

’_|—|: 37 B LT 182-A
36 ElF F NN155-B

' 38 FHlF 1 NN155-C, 21 45-A I
39 HulE 1 NN155-D, 214 58-B
4|_‘ 41 HUIIE B 4-C, 20 46-A
. . . , . 40 FEIF 1 NN155-D, 1. 54-C
0.42 0.52 0.63 0.73 0.83

BAL AR
B 6 XT SCoT /ity 41 R mAr it £ A

Figure 6 Cluster analysis charts of 41 vermilion red based on SCoT marker

AR ER 0.42 40 7T LUK 41 (3 R TREL G ARk 3o 2 RS, BEWTIX 2 N EREZ A A BN BRI 22 57
S5 T RIEA 34 DA, BEA B AOCH SRR AN, 55 T RBP4/, Hp Tadéh, HE
29 “EM OM3T KR RE—E, BaGeS CRK | 8% AT MAEMTS ERX
1 RaE—&; 1b/MNRZANLAORY], MHAAZIMHHGMLORRME AL, 45 fEa |
245 “EDlR’ 2595 CHHAMRIET F13%5 ‘4R 1o/NRE LGB, bR RER
AR SERYAR ;s Td/NEh B, HEMN 205 FHER MO 225 &k 28R, BauEe
HMMEEAE 215 WHF ) BATRENRA; 8 IR MECN S, 4% 355 MRMFE | 36%
eMeder | 3745 CEHBY | 385 CEUENVRT | 399 TEREDET L 405 GEMEELZ | 415
R AENI T AR M (R), BR 365 dbimt R1375 CEmBY NEEMSL, B, HE N
I

3 s 4ik

RTALL R PR L w B, AP RS T R BRI & T RTZL A (), BA
R THNME. EHAT, RTZLAFS R LT EE LR TR E, NAKRZRSE . AT
SR AR B AR IR, i 2~3 o SR HEE AETRER . FEEAESERE, YRR TEA
HEAREBENIRI G E R Frahf . T MITE TARFIR K B RS, Joik X 7 BB ALl
AR R AT RE T I 7 b 2 I UK
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AR KRN SCoT 3 FARCHANASBAER . 28R IR E & . AR S| i A
PESRAFRR I, TR TR S 2R AR GO R AT BT TR B R EOR , AR i 4 5
FHR SR ST AR TR H R T-BE; BT LUHEBRSMR IR R AR it (522 1k, EEDIALRF
TSR WM Y S8 A SRl SRR, DA DRI 45 AR ORI AR A 7 AR BRI 7 A
SCoT Fric AR E N T RIMEY ERh, W Rosa rugosa 2235 F e ABERE | B ZREME MR %%
REHAETTE N AT 12 S SCoT 51H%F 41 {3 ATREL it F AT PCR 4714 I A 21355 0 9 4%
i, VI Z AR R A 86.52%, PRI AE AR LR ECY 0.292 3~0.834 3, 5H A ISSR - Fhric
AL 61 {73 2K THULL 5 B IE] (st A AL R BN 0.371 4~0.842 9)7) L5 SEAR LL , AR S8 ) T o ] ik
Az, A 2RI R, A AR TOULL RO it Bl 7 4 i o SROSERRIT . ABTIERG 41 4
RTREZL it PB4 58 S H ARAE RO, T/ AR B AR LR BOR B 3RS, ZBUECPEARAE L B iR AE—
&, W NRKZ R EMA GA R E . X 5IKRARSEE R AT ISSR ARICXT 61 AR TRLL i Fi i
RAKR—E, ATRESE T SCoT FRiCH AL —FhARERERTEAR , IFHATS HERATSE H AL B 5L 20 T4
AR M SCoT bR SEAR A AT AL W i RERY AL SRAS, T d /R il . Ry SRk
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