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Abstract: We used L,;(5°) orthogonal design and single factor method to optimize the five factors (template DNA con-
centration, primer concentration, ddH,0, Mix amount and annealing temperature ) that affect the SCoT-PCR reaction of

Rehmannia glutinosa. The results were as follows; The reaction system was a total volume of 25 pL containing 8 L of
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ddH,0, 1 pL of template DNA (80 ng « pL™), 1 L of primer (8 wmol -+ L") and 15 pL of Mix, and an annealing
temperature of 45 °C. The optimized SCoT-PCR orthogonal system was repeatedly verified by using 30 parts of Rehman-
nia germplasm materials, and the amplified spectrum with rich polymorphism and clear bands was obtained, which
proves that the reaction system is stable and reliable. Using this system, 32 SCoT primers were screened twice, and 14
primers with clear, reproducible and relatively high polymorphic bands were obtained. Finally, SCoT fingerprints of 30
species of the above two species of Rehmannia were constructed by using five primers such as SCoT4. Using these five
SCoT primer fingerprints, seven common cultivars of Rehmannia glutinosa can be distinguished. The study indicates that
the SCoT molecular marker system is suitable for the study of genetic relationship and genetic diversity of the main varie-
ties of Rehmannia glutinosa. The fingerprints constructed also provide reference for the differentiation of seven cultivars
commonly found in Rehmannia glutinosa.

Key words: target initiation codon polymorphism (SCoT), single factor test, orthogonal design, primer screening,

variety identification
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L Mix, ¥R .94 °C A 4 min;94 °C 78 1
min,50 CiB kK 1 min,72 °C #E{# 2 min, 36 MEH;
72 CHEAH 5 min;4 CORFE, R 1%IEBERERER FL
PRI PCR 43474, A RESIHTT
1.4 SCoT-PCR RJIE X IEZ T
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Py, XAl DNA Wk B2 51V B ddH, O R R,
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BWE S5 DAFKE (£ 1), RA Ly(5°) IEZZAL
WX LA SCoT-PCR #EAT1R RIE1L,2 IRE .
PCR 4" # )2 3 7E KB iF PCR X Tgradient | #E47, 4"
WFERE .94 CTAZTE 4 min;94 °C7Z8M Imin, B kiR
B EMRAEIEAZ % 1 min, 72 C#EfH 2 min, 36
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Table 1

Rehmannia glutinosa SCoT-PCR reaction system

L,;(5°) orthogonal test design

AR oy B B

kb ddH,O DNA H & Pirimer Mix Annealing

Treatment (L)  Template DNA (pmol - L) (pL)  temperature

(pg-mL') ¥ (C)

1 7 50 3.5 9.0 45
2 7 65 5.0 10.5 48
3 7 80 6.5 12.0 51
4 7 95 8.0 13.5 54
5 7 110 9.5 15.0 60
6 8.5 50 5.0 12.0 54
7 8.5 65 6.5 13.5 60
8 8.5 80 8.0 15.0 45
9 8.5 95 9.5 9.0 48
10 8.5 110 3.5 10.0 51
11 10 50 6.5 15.0 48
12 10 65 8.0 9.0 51
13 10 80 9.5 10.5 54
14 10 95 3.5 12.0 60
15 10 110 5.0 13.5 45
16 11.5 50 8.0 10.5 60
17 11.5 65 9.5 12.0 45
18 11.5 80 3.5 13.5 48
19 11.5 95 5.0 15.0 51
20 11.5 110 6.5 9.0 54
21 13.0 50 9.5 13.5 51
22 13.0 65 3.5 15.0 54
23 13.0 80 5.0 9.0 60
24 13.0 95 6.5 10.5 45
25 13.0 110 8.0 12.0 48
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WL HEAT 19 3 1 B 58 i P Ik, R 2% W R 1 X
TAE,7E Gel DoctmEZ %E B 1A
1.5 BABEMRK

B R BE R PCR AR R RN E R
it 1 AR I 0 8 A B A IR R TR R R
XFIR KRB FRR AT R B AL, IR E T 5 A
TRERRIE . 45.0 .47.0.51.3.53.3.55.0 C, BRiB &k
TEEAS IR A1, B2 1o A% 5 0 2 Y 1 28 3 30 1A R
GEIG
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1.7 b 12

Holls N T 3871 (9 7 2%, iR 4% SCoT-PCR ¥ 4%
FEYAEGRE IS B PR b AR XL B A 4 K F]
ANFI PR 52, % e K PRI 1 3 Wi EL T DA A 2T
R 1, RARHRC R 0, BARIEH 9, B RTE AT
05, T 30 9y ML B A BT Y SCoT 5 8L

2 HEREH A

2.1 i # DNA REFIRE R

FH 1% 35U N5 W 58 1 HL Uk A I DNA 52 5% V6
485 5 8 7R R AR B DNA 4545 5 b 52 4%, JoHi )2 F
BEBGY, B wL $2EUY DNA, LL ddH,0 1E R

M1 23 45 67 8 921 111213 14

FEME, AR A 6 Ot BE T I e vk B R Al RE
0D,/ 0D, YI7E 1.8 ~2.0 2 8], 5t WA Fr $ B i) b
B DNA B 204, Jo A% ii5 Y, vl 647 PCR ¥ 3
JEN
2.2 Efifl SCoT-PCR K R E L FTFIE 5|47
FIFSERMA R 59 1T, LI 85-5 . &L 4tk
T L1 T A M R DLAR B R TG DNA BOAR, X 32
%% SCoT 51¥i#H4T SCoT-PCR ik (I 1) o HIRARAE
EIR Y/ NN N R 3 SR A o S v (PO R =)
14 451 SCoT4 : ACCATGGCTACCACCGCG ; SCoT5 :
ACGACATGGCGACCGCGA ; SCoT11; CAACAATGGC-
TACCACGT; SCoT14: AAGCAATGGCTACCACCA;
SCoT15: ACGACATGGCGACCATCG; SCoT16: ACGA-
CATGGCGACCACGC; SCoT19: ACCATGGCTACCAC-
CGGC; SCoT21; GCAACAATGGCTACCACC; SCoT23:
ACCATGGCTACCACCGCA; SCoT25: CCATGGCTAC-
CACCGGCC; SCoT26: CCATGGCTACCACCGGCG;
SCoT27: CCATGGCTACCACCGCCT; SCoT28: CCATG-
GCTACCACCGCAG; SCoT29: ACGACATGGCGAC-
CAACG,JFIEXH T PCR ¥4,

1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

T M. D 5000 marker; ¥ki& 1-32. fKIKACETIH SCoT1-SCoT32,
Note; M. D 5000 marker; Lanes 1-32. Primers SCoT1-SCoT32.

K1 3R 85-5 X 32 25514 SCoT1-SCoT32 FH) YK i 1k

Fig. 1

2.3 EXREHILEHIE

NIE SR B 48 25 SR n] LA Y, 25 S Ab B4
GHA 18 A A, H 10 5 14 5 16 5|
18 5 20 5 22 51 23 SANBRYL A WA PG
1,55 .6 5.7 5 19 SP =i, 8 59
SALBRA A M, B T RN, B2 A
(B 2) . ZEA 8200 B2 BT, B & 1 o2 M

Primary screening of 32 primers SCoT1-SCoT32

B SCoT-PCR WA N AR FR N ddH,0 8 pL, #
M DNA F& 80 ng + wL™", 514 8 wmol - L™, Mix15
wL, i KGR FE 45 €, BRFL 25 pl,
2.4 BNBEMRK

TERFSERY 5 IR KR EE (B 3) h,45.0 €9
BB S50 T SO, AR B T A BB S v
47.0 CH155.0 CH HH &> HEF 25559513
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. M. D 5000 marker; ¥Kif 1-25. M\ZEBIG RN IE3E 3 L, (5°) Mb 3,
Note;: M. D 5000 marker; Lane 1-25. From left to right, orthogonal table L,.(5°) processing.
Kl 2 IEASBT K AS
Fig. 2 Orthogonal design electrophoresis results

M1 23 45 67 89 10

- NWwoh

1172

131415 16 17 1819 2021 22 23 24 25

I : M. D 5000 marker; JKi8 1-5. W72 B4R N 5 AN IREERSEE . 45.0,47.0,51.3,53.3.55.0 C.,
Note: M. D 5000 marker; Lanes 1-5. From left to right are five temperature gradients: 45.0, 47.0, 51.3, 53.3, 55.0 C.

E 3 B KRBT HbTE SCoT-PCR S I A 52

Fig. 3 Effects of annealing temperature on SCoT-PCR reaction of Rehmannia glutinosa

CF153.3 C Rt 1B KO BE 0 T, 97 38 Sk g H
Hohn, T e ag (0 YRR B THE) 55.0 CHEL T
SRS, L, AR W R AN
WA, B e AR e Y B R IR R 45.0 °C
2.5 hE R IE & B Z RIIEHIE

FHVIR IR 2 19 14 455190, X5 30 1 Hb B Fp 5T
DNA #i# 4T SCoT-PCR 23 #r, %5 7= ¥y it 17 B g
WHEE I HL Sk ARSI, B SCoT21 Fl SCoT25 4b, B HI
51X e AE BE R R T 3G 2R T I 5 R I
H PR E 4, I SCoT15 78 30 1) #b % 41
B R W S TN R A (K

4) . XL HE 7 AL ALY SCoT 43 T4 ic i i 44
ZW T M B B D 4 DNA 18 345 2 R 1k 45 ) &2
2.6 SCoT 5|43 o #h

W EXF 32 4% SCoT 5| 4 1) W6 IR I 1 , 45 2] 14
A3 = g B L R M H 2 S A M AR
EEIH . RIS ER 14 2% SCoT 51HI%) 30 443 41
WP IR A TY 1 40 b, R E A5 R R WL (1) 14
% SCoT 59X} 30 4y b 8 4 KL 534 H 103 M7
S HRZ BN 96 1, 2RI 94.2%;(2)
30 kR B AL FILL R ELTE 0.471 9~0.922 322 [H],
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.M. D 5000 marker; ki 1-30. 1-30 {3 #b 5 i

1

2 3 4 5

Note: M. D 5000 marker; Lanes 1-30. 1-30 parts

of Rehmannia glutinosa.

K 4 SCoT15 [ Hass

Fig. 4 Amplification results of SCoT15

SR AL L R BN 0.70, B0 SCoT FRid REHS B
7 A AR i R AR 2R TR R AR 5 45T
Py T4 30 1 b 5 A T A9 45 S0, R ATEX S
%k SCoT Z 8 ME 51 Wrds 8CIE 1S vk 7 4> Hb 8
FEE A X TT
2.7 IEg B E

M 5 25519 SCoT4 , SCoT5 . SCoT11 , SCoT15
F1SCoT 27 By 3G 45 5%, X v Ik (&1 1% 1 785 bhr EL n] 3%
INIEATIE N 1, G208 0, B IE S 9, U AS
TH AR TIE 5%, 27 30 4y i B Al BT Y SCoT $5 8 &l
RIS (R 2) , ML S % SCoT Z28M519
AT R A3 b B 7 A F AR iR, RIS
SCoT4 j= A MR SR 45 AT LUK ALt 2 %5 &koc
4 LKA TF, 514 SCoT27 WG L1 5 M & 831
BT, G140 SCoTS Al 34 b 5 3 5 i 45
AT, 5190 SCoT11 1] P2 Az i 85-5 (45 S PE 44
514 SCoT27 fed 14 th 4 UM RE S PEARH

xR 2 5%5IMEE 30 Mt EM BB EE

Table 2 Thirty fingerprints of Rehmannia glutinosa material constructed by five primers

o )j f}i]?;; J(; 30 (R HBEE BT UL 30 Rehmannia glutinosa resources

Primer  fragment size
(bp) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

SCoT4 2 500 t1 11111111011 111 01 0O0O0OO0OO0OUO0OUOOOOTO0OO0OTO0
2 000 o 0 o0 o0 o0 o0 o0 0 0 0 0 0 O0O0OOUO0OO0 1 o 0 0 0 0 0 0 0 0 0 O
1 800 1 0 0 000 OO O OO1O0OO0OO0OO0OO0OO0ODOT1TO0O0O0OT1TO0OO0OT1TT1TTI1TT1SO0
1 500 i1 1111100011 0O0O0OT1TT1TT1O0OO0OO0OO0OO0OOT1TTOOO0OO0OTO

SCoT5 2 000 t1 1111111111011 0O0T1T0O0T1TO0OT1TT1T1TT1TT1T1T 111
1 500 11111011011 01O0O0OO0OT1TO0OO0OO0OT1T1TO0OO0OTUO0OO0OO0OT1TO0
1 000 011111110111 101T1T1T001TO01UO0O0O0OO0OT1TT11O0
350 o o0 o0oo0o0ooo0o0o0001 01 O0O0OO0O0O0OO0OO0OO0OO0OUO0OUO0OO0OTI1T 1T 0 00

SCoT11 2 000 i1 11111111 110O0O0OO0OO0OO0OT1TT11O0O0OO0OUO0OUO0OO0OO0OT1T 11
1 800 110 0 0 OOO10O0OO0OO0OUO0OO0OUO0OO0OO0OO0OO0OO0OO0OUO0OUO0OO0OT1T 1T o0 o0
1 500 o1 1001 O0O0O0OO0O1O0OTO0TO0OUO0OUO0OUO0OO0OO0OO0OO0OO0OUO0OUO0OO0O®O0OO0OTI1TI1TI1
1 000 (1 111011111 10001011 1T 1T 1 001 1 1 1 1 11

SCoT15 2 000 o o0 o0 o0O0OO0OOODOOOOT1TO0OTO0OT1TT1TO0OO0OUOOOSOOTLTO9O0O0O0
1 800 o o0o0oo0oo0o00o0o0o01100O0T10®O0OT17T1 11 0O0O0O0T1TO9 000
1 500 1 11111111 10O0O0OO0OOO0OOO0OO0OO0OTO0OO0OO0OO0OTIT 9 T1TT11
1 200 ! 1111 11 o00O0OT1TUO0OT1UOUO0OO0OOO0OOOOOOTL1TOTO0OO9SO0O01

SCoT27 2 000 i1 1111111111111 111 11 1 1 1 1 1 1 1 1 1 11

1 500
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