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FARLR s FE R A9 TRIS-EDTA &4t 4R HL DNA Ry BE Al B, [ 2558 1 DR FP EIHR SR 2URE T (1)
FRILATEAE 96 FUAR T iF T, SCELT HEARH S HL R RO B AR R ARE XS . 20 R 1Y TRIS-EDTA 7A421K 96
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An Extraction Technique of Rice DNA Samples
Suitable for High—throughput Genotyping

XTIA Aoyun, PENG Ziai, LI Dandan, ZHAO Zhuangzhuang, WANG Hui, CHEN Zhigiang, GUO Tao

( National Plant Space Breeding Engineering Technology Research Center,
South China Agricultural University, Guangzhou 510642, China )

Abstract: [ Objective ] This paper provides a DNA extraction technique based on 96-orifice plates for rice roots,
which can significantly improve DNA extraction efficiency. [ Method ] A germinated seed was placed in each orifice of a 96
deep—orifice plate, and a 96—orifice PCR plate was placed under the deep orifice plate to promote the rice root stretching into
the PCR plate at an appropriate light and temperature. When the rice seedlings developed with two leaves, the PCR plate was
moved to a mixed liquid of dry ice and 95% ethanol, and the roots were captured by freezing treatment. DNA was extracted
in bulk by using the modified TRIS-EDTA method and the concentration and purity of DNA was detected . [ Result ] The
results showed that all the processes from the seeding to the obtaining of root tissue samples were carried out in 96—orifice
plates, which achieved the mass abtainment of the sample tissues and the accurate correspondence of the target individuals.
Compared with other methods, the efficiency of extracting DNA from 96 rice samples by the modified TRIS-EDTA method
was significantly higher than that of the traditional CTAB method. [ Conclusion] The batch obtainment of rice root
tissues based on 96-orifice plate and DNA efficient extraction method reported in this paper has practical significance for
improving of rice molecular breeding efficiency.

Key words: rice; root; 96—orifice plate; DNA extraction; high—throughput
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A EZERKREFI T B:96 VRFLAL, BRI LM Co A /NFLIY 96 TRFLA;  D: 28 A /K R 7 A PR A GRFLAR R, IR T
E:96 FL PCR #it; F:96 WFLIRAE L, PCRARFE T, P& BIFL——XI0L, (i FAPIA R i — s
G: RUZA KM B A G B S I AZEK s He SR SR AL E s L A Fahi s 5%

A:Germinated rice seed; B:96 deep—orifice plate, i.e. the upper seed plate; C:96 deep—orifice plate with small holes at the bottom; D:The germinated rice seeds are

placed into the deep—orifice plate with tweezers, and the embryos are downward; E:96—orificel PCR plate; F:96—deepl orifice plate is on the top, PCR plate is at the

bottom, the orifices of both are corresponding one by one, which are fixed by two rubber bands; G:A double—layer growth plate device is placed in a metal tray

plates and distilled water is added; H:The position of the liquid level of the metal tray is indicated; I:Cultivation of seedlings

1 KFEMFRLES LSS

Fig.1 Treatment of rice seed treatment and seedling cultivation culture
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Wk, IS 96 MEAIRRIRAIZY, FEAH
R 100%; 1AL, 7L 3RAS FIRR R
ZRENT 2~3 em, BEHZ 0.03~0.06 g, KK
5], S DNA $EBCEE T RIF3ERl . 5
GBI Rk e, A7 AR I 96 MEAR 41
AFERS 2] 10 min, 10755 B A3 #ERS 29 30 min,
2.2 DNA REVERS

XFARAT B AREFRAEAS, SR 4 Fh 7647 DNA
PRI, JFLLE: DNA $EHUSCR . 455 (2 1) R,




A BB ARIIR O d ZE A RKREAIT B: 1R 9 d R /KRR SR RAL C: BRI AR R SRR (A1 AR , 20 WA WA, fi DR i 8 SR K R S B 2 ARG
D: B K 9 d 5 LEF T ARAL T A SR E: SRR T UK 95% Wik, thIELECA 4 B 24 LR IR IR, BETUORFEIRIETOK AR L, F:
TERETERT , B C B A S BRI, 5 NS, BUBARIKREIRES s G vkiR)E, ZrEsiy LErsii S Fasmh w4k H: kins, 408
B IREP TR, N EERAAIAL ;L KRS SRR, 4 EIRR T AR A G AL I AZRRUK GRS TR bR J: BWERIMHERS s K:PCR A5
TROPFEMAL AT, WL ERIER A PCRARIAL ;s L iSRS H9BR ;s M: i@ e AIZ 0P HL, T T840 96 £L PCR A, i REATEAR A
A:Rice seedlings cultivated for about 9 days in a metal tray; B: Rice phenotype cultivated after 9 days ; C:Inserting two glass rods between the upper seed plate and the
lower root plate to separate the two plates, which can capture the rice roots quickly and efficiently; D:Seedlings and roots in the hole of the upper seed plate after 9 days of
growth; E: Dry ice and 95% ethand is put in the metal tray, 4 pieces of 24 microporous plate metal thermal block are put in the middle, and the rice root tissue is captured by
ice bath cooling; F:After the temperature is constant, the device of Figure C is placed in a metal thermal block, and after the lower portion is frozen, the captured young root
tissue of the rice is taken out; G: The separated upper seedling plate and the lower seed plate after ice bath cooling; H: The separated lower seed plate with captured young
toots after ice bath cooling; I:After the roots of the rice are captured, the upper seed plate is placed in a metal tray and distilled water is added to continue the cultivation of
the plants; J:Steel ball dispenser; K:PCR plate and steel ball dispenser combination device, which can accurately put a single steel ball into the orifices of the PCR plate; L:
The captured young roots and steel balls; M: High—throughput tissue grinder for holding 96—orifice PCR plates for batch grinding of roots

B2 KiELHRHIKS DNA 2

Fig. 2 Rice root capture and DNA extraction
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Table 1 DNA concentration, quality and extraction time of different extraction methods

ik FEAEL W Concentration DNA 2 HH ]
Number 0D,.,/0D, DNA extraction
Method . TH(H Bl A5 5 R 20 a0 e
of samples time (h)
Mean ( ng/ p.L) Range ( ng/ L) cv
CTAB %
96 20.52 7.36-34.14 0.31 1.82 10
CTAB method
TRIS-EDTA 3%
96 92.54 25.6-156.74 0.29 1.74 0.3
TRIS-EDTA method
Wik (WHE )
magnctic bead method 96 55.68 8.46-147.3 0.40 1.53 2.0
tissue grinding
Wik (CANBHE )
magnctic bead method 96 18.47 2.58-45.51 0.42 1.76 1.3

tissue nin—griding

TE: CTAB . BEEREE (WHEF) | RAERE AW ) PRI DNA JERT 60 wl TE Biz&IRKH .
Note: DNA extracted by CTAB method, magnetic bead method ( tissue grinding ) , magnetic bead method ( tissue non— grinding ) is dissolved in 60 L TE or

distilled water.
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R AV HH B 55 A5 B, FLRR & R DNA 1] LLSE BURS
WX, HA SRS, A s BRI
o 8 B PR A3 U O — 1 PR 2K DNA A PR 4
B, 22y CTAB 8 SDS AJ 4B B i DNA,
AL PG B, A R, AN IE TR 5
PRI RUAG ) C1o.200  HATHARIE T 45257 1k DNA $2
WOk, (HJR X AT R A AR S BUBCR AN i3 1Y

P2

e

250bp

M1 2345 678 9101112131415 161718 19 2021222324

M 25 2627 2829 3031 3233 343536 37 38 39 40 4142 43 444546 4748

M 49 505152 53 54 555657 58 596061 6263 64 6566 67 68 6970 7172

B M73 747576 7778 79 8081 82 83 84 85 86 87 88 8990 919293 94 95 96
Az AFPJIESRE DNA (19 PCR 975 )k ,1: CTAB ¥ 2. TRIS-
EDTA ¥ 3: ¥Rk (8WHE ) 4. #iskik (4I8UR0HES ) (B: TRIS-
EDTA A2 DNA (19 PCR §7 1 /#546: . M: DL2000 DNA Ladder
Marker

A: Detection of PCR amplification products of DNA extracted by four methods,
1: CTAB method,2: TRIS-EDTA method; 3: Magnetic bead method ( tissue
erinding ) ; 4: Magnetic bead method ( tissue non—grinding ) ; B: Detection
of PCR amplification products of DNA for batch extraction by TRIS-EDTA

method. M: DL2000 DNA Ladder Marker

B 3 PCR F=¥IRAETEEREIKER

Fig.3 Agarose gel electrophoresis results of PCR product
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Comparative Test on Forage Grass Cultivars of Pennisetum

DING Diyun!, CHEN Weidong!, CHEN Jiexiong!, WANG Gang', WU Linying', CHEN Sanyou?, LI Pinhong?

( 1Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2.Guangdong General Station of Animal Husbandry Technology Extension, Guangzhou 510500, China )

Abstract: [ Objective ] The study tried to have a comprehensive understanding of the forage germplasm resources
suitable for local cultivation and to optimize the promotion strategy of forage species. [ Method ] Through field—planting
trial, the yield and nutritional components of 7 main forage grass cultivars were compared. [ Result] The P.purpureum x P.
typhoideum cv Reyan No.4 had highest grass yield, with a yield of up to 329.67 kg each plot, which was significantly
different compared with other cultivars. And the P. purpureum had lowest plant height and yield. The contents of crude
protein was higher in P. purpureum Schumach and P.purpureum Schumab cv. Purple compared with that of others ( 6%-
7% ) , with the contents of 8.01% and 7.83%, respectively. The content of crude fiber of P.purpureum cv.Guimu No.l was
33.68%, and those of others were 29%—-32%. [ Conclusion] Combined with the analysis reslults of the production and
nutritional components, it is suggested that the local promotion and utilization order for the main forage grass cultivars of
Pennisetum is: P.purpureum x P. typhoideum cv.Reyan No.4, P.purpureum Schum.cv.Guiminyin, P. purpureum Schumach,

( P.americanum x P.purpureum ) x P. purpureum cv.Guimu No.1, P.purpureum cv.Huanan, P.purpureum Schumab
cv.Purple, P. purpureum. In practical production, different varieties can be planted according to different needs.

Key words: Pennisetum; cultivar; yield; nutritional value; promotion
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Table 1 Comparative test on yield of forage grass cultivars of Pennisetum ( kg )

o 2016 4F 2017 4F
Variety INK Proab- it N s Proab &t
Plot yield Yield per hectare Plot yield Yield per hectare
A 4 5 FE 185.50 + 1.87a 90931 329.67 +26.57a 161601
P. purpureum x P. typhoideum cv. Reyan 4
FERE | SR 169.67 + 3.49h 83170 31133+ 12.83b 152614
P.purpureum Schum. c¢v. Guiminyin
e 162.83 + 3.49¢ 79820 281.5 +25.13¢ 137990
Pennisetum purpureum Schumach
(e 158.17 +2.48d 77533 266.33 = 32.28¢ 130556
P. purpureum cv. Huanan
R 1 52 5c 4 155.67 = 1.78d 76307 254.17 +21.03¢ 124592
(P. Americanum x P. purpureum )
x P. pur-pureum cv. Guimu 1
117.17 + 2.68¢ 57435 190.67 + 18.83d 93464

TG 59.83 = 2.68f 29330 125.67 = 19.47¢ 61601

P. purpureum

T SRR IS /NG ST R B 3R 285 4

Note: Different lowercase letters in the same column represent significant differences.

400
a ab a
3501 be d c
—~ 300
£
<
— 250 e
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= 150-
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¥ 100-
50-
0
A 45T e 5| G [/ T ARG R 1 S esc R FRGLE

P.purpureum Schum.  P. purpureum Schumach

cv. Guiminyin

P. purpureum x P.
typhoideum cv. Reyan 4

P. purpureum cv.

( P. Americanum x P. purpureum Schumab P. purpureum

Huananty P. purpureum ) x P. cv. Purple

purpureum cv. Guimu 1

FEPR /NG ST REA R 75 22 59
Different lowercase letters represent significant differences

F1 REEE#HESMikSIEE: (2016)

Fig. 1 Comparison of plant height of forage grass cultivars of Pennisetum ( 2016 )
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11
SR IRR MR ZER S . 9 6.73% F
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Table 2 Determination results of nutritional ingredients of forage grass cultivars of Pennisetum

e LI&(%’H&E (em) T *JELE S| fHHEHﬁ *Jilé%éﬁ . ik T
Variety Harvesting length Dry matter (Jrud-e Crude fat (J-ru(le a Total P Adh
(em) protein fibre
I 4 5 T 320 81.4 5.57 1.65 26.77 0.37 0.12 5.46
P. purpureum x P. typhoideum cv. Reyan 4
T | R 348 84.9 6.61 1.03 27.68 0.21 0.18 5.60
P.purpureum Schum. cv. Guiminyin
e 335 90.8 7.83 1.82 31.83 0.26 0.15 5.66
P. purpureum Schumach
S 314 89.2 4.44 1.56 31.56 0.36 0.11 5.62
P. purpureum cv. Huanan
e 15 348 92.0 6.60 1.66 33.68 0.28 0.12 5.47
( P. americanum x P. purpureum )
x P. purpureum cv. Guimu 1
SER L 321 90.2 8.01 1.47 29.39 0.33 0.17 6.54
P. purpureum Schumab cv. Purple
LR (213) 213 87.6 5.92 1.74 28.47 0.32 0.21 6.73

P.purpureum
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