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Abstract The impacts of the concentrations of template DNA, primer, magnesium, dNTP
and Taq DNA polymerase on RAPD amplification for Camellia were tested by means of
ladder analysis. The results showed that RAPD band patterns were changed observably
with the variation of concentrations of template DNA or primer or Tag DNA polymerase,
and there was a positive interrelation between the both within a limited range, but little
impact was generated by the concentrations of 1.0 —4.0 mmol/L. MgCl, or 100—400 pmol/L
dNTP on RAPD band patterns. The optimal amplification conditions for Camellia were chosen
as follows: 4 ng template DNA/ul reaction volume, 15 ng primer/20 pl reaction volume,
2.0 mmol/lL. MgCl,, 200 pmol/LL ANTP, 1 U Taq DNA polymerse/20 pl reaction volume.

Key words Camellia; Amplification conditions; RAPD bands
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HEEER, HEERYHEREMT M- YHEREE, EAEHR DNA R, SIYRE,. 8T
WHE . BLEH =B (ANTP) ¥RIEM Taq BRI RAE LW DNA §380 7 ABFI0R W AR
FE AR AL B0 5 Ba 43 BRI X 40 45 1 1Y 25 KM M) RAPD HWEMBRHBEW, BAESBH —MREL
9 DNA ¥ 8 %& 4, fHH RAPD AR EEM. RN, FEISFHTURBRAEEZRE
Fii9 RAPD sr#fit, RERHSIWMELE P, FAHEENFEN DNA ¥ HEGEE—E
KS%,

1 #RRTT A

1.1 ##

K2 (ELNE) Camellia assamica (Mast.) Chang, /MEE (W EF) C. sinensis (L.) O.
Kitze, B] W 25 (£ M 2%) C. ptilophylla Chang =4 [ S (F AT AT 8. & 7T AT+ AERR.
SunEERR) . HPAMHZMAHEREASRKREFXHE, THXRE K™, SHMER
¥ 10 k.

1.2 Hik

DNA EBMERME RA2xCTABHEY M 1.2-1.5 g gt 2 HUE DNA. DNA 4
3T A4 ST 100 p1 DNA 1 xTE BHMA 3 5B K 6 mol/L Nal, 7 ul HHE#H TE
W, B, ZFEME S min; 8000 r min' B> 2 min, FEFER; MUEREK (& 0.2 mol/L
NaCl, 10 mmol/L Tris-HC] pH8.0, 1 mmol/L EDTA, 50% ZE¥) 200 p1, &%, 8000 r min"
.02 min, FEE®K, EBEPEB 3 BT, 0100 p1 1XTE 50 C {R# 15—20 min ZV
WRAVM; 10000 r min” B0 10 min, ¥ EERBEFHE, FUUE, 20C RESH.

B 44k 5 B9 55 DNA 10 pl 5% 250 55 A #4006 X6 B0 W & B4 51 8 k3%
100 ng pl', /NHFZE 110 ng pl, ATAIZE(ATTAIRE) 120 ng pl’. AT AT 2% (& W HEAR) 240 ng pl”,
AR %% (& AT R + MMERR) 90 ng w1, | '

RIHIT DNA B3 RAPD FRIR M LFE A DNA §73% &4 20 pl RBEEB, 1xTag
BErh, 150 gmol/L dANTP, 2.0 mmol/L MgCl,, 15 ng S35 (Sangon 28] ) 5145, 1U/20 ul
Taq B (4£%£). ARBHAAIZ(SMEER) AR DNA (BE3IFMA) 1) 0 pl ()
2) 0.1 pl (RWKEH0.4 ng plY); 3) 0.3 ul (RWEN 1 ng pl'); 4) 0.7 pl (BRWEN
2.7 ng plY); 5) 1 pl (AWEEX 4 ng ull); 6) 1.5 pl (RWEN 6 ng pl?).

ISR Taq IR B RAPD 3 HU® I 3t A9 DNA ¥ & 20 pl R
M, 1xTaq MEWEK, 2.0 mmol/L MgCl,, 150 pmol/L dNTP, 4 ng pl' ] 0] % (& Ui HE
M) 4 DNA. KRR S35 (Sangon) 3| ¥ Ml Taq B (4£3%): 1) 6 ng/20 pl S35 5
¥, 1 U/20 pl Taq®; 2) 15 ng/20 g1 S35314, 1 U/20 gl Taq B§; 3) 30 ng/20 p1 S355|
¥, 1 U/20 pl Taq B§; 4) 45 ng/20 pl S355|4, 1 U/20 pl Taq B; 5) 0.2 U/20 pl Taq
B, 15 ng/20 ul S35BI4; 6) 0.5 U/20 pl Taq 8, 15 ng/20 p1 8353145 7) 1.0 U/20 ul
Taq B, 15 ng/20 ul1 S35814; 8) 1.5 U/20 pul Taq B, 15 ng/20 ul S35514y,

%14 dNTP 1 MgCl, ;R BExt RAPD #H MM 3tFM DNA ¥ 3 &4F: 20 pl Rz
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B, 1xTaq BEPH, 15 ng S35 (Sangon) 5141, 4 ng pl’ ATAI &% (& ummuEGE) &2 DNA,
1 U Taq B8 (4£3%). TRWER ANTP 1 MgCly: 1) 1.0 mmol/L MgCl,, 150 gmol/L dNTP;
2)2.0 mmol/L MgCl, 150 pmol/L dNTP; 3) 3.0 mmol/L MgCl, 150 pmol/L dNTP;
4) 4.0 mmol/L MgCl,, 150 pmol/L dNTP; 5) 100 pmol/L. dNTP, 2.0 mmol/L MgCl,;
6) 200 pmol/L dNTP, 2.0 mmol/L MgCl,; 7)300 gmol/L dNTP, 2.0 mmol/L MgCl,;
8) 400 pmol/L dNTP, 2.0 mmol/L MgCl,.

A B4 PTC-100 & PCR X (M J Research Inc.) L TF5I#FE#47: 94 C 4 min
1 MEH; 94C 1 min— 35C 2 min— 72 C 2 min 45 4MEH; B&JE 72 °C 7 min —ME
W, R, VHTMER 1T pl =Y EET p=14% HIEHER L, 7 | X TAE &9
Yk, BAE(4 vem'), BEEKZ3.5h, 2 kb ladder DNA ( FillkZEEYTESTORE &) BE
SFRAFE. BERTEO0.5 ug ml' EB (RILZ 4 ) WP REH 40 min, FEINDETRUMBR.

2 ZRE0H

2.1 5 DNA &> RAPD #89% M

B DNA B84kt RAPD BB MESFEME XK (B la). E—FEHEAN, FHH
B AR BB M AR DNA /8 mimgm. SARE XS (0.4 ng p1') Bf, FTHHH; H1ng pl!
B, (NERABEFH, HEARERH 2.7 ng ul' i, HFHREHEHL, HOIRH:, ERE
4 ng pl' M6 ng pl' HHET, RAPD i Rk, HMEFTHFNHNE, X5 operon A
AWM 1 ng pl’ WERKEURESRESEOMENSAERA 1 ng pl" WREERKEUAR
TR % 7 B A RAPD 404 50—80 ng p " WSS IR EHER K, TR HHHR
M, SEARNBEREERAR. B, KRR SFER R AR RS b HTHREE S DNA
SRERBA, HWMY M HEERN DNA #ITERBNE, AATEEERAER WA
B, KEREWYHHEER.

2.2 3|¥RER Taq BATEY RAPD HAIRIA

Z M Taq 85 M RAPD #f ik (B 1b) . 51 9 9% B R 1K (6 ng/20p1)
B, WHHREBEWHERA, WRESH (45 ng/20 pl) B, HIMEAESIYH, B F 6B K
B 15—30 ng/20 pl MBIMRER N EE, Taq META (0.2 U0 pul) B, BETHZY
BB HmA 0.5 U20 pl i, HREBEMBY ™Y, 1 U/20 pl B Taq BRI WBRERN
AR, BRI (1.5 U/20 pul) B, RAPD #HRIMEMIAT. X5 operon ARIMERRY 0.5 U/25 ul
B Taq SREAR AR, 4R, ARTREFW Taq MUEIEFRER, RALERKR, &+
BEAHEERA.

2.3 EEFREM INTP REIZLI RAPD FHHI%ME

MgCl, #1 dNTP % & #9383t RAPD # % gy maAaxts/h (B 1c) . 1.0 —4.0 mmol/L Mg?*
B, BHEY Y, HRTARN, KERE (3.0-4.0 mmol/L) i, WA AFRELEE. HM
1.0—-2.0 mmol/L RyEEB FIRER NAE, BBEETHIEN 2.0 mmol/L B, xt Taq B# R
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Fig. 1 The impacts of amplification conditions on RAPD bands

a, b, ¢ ¥ NET A% (& WMHERL ) DNA §#4/5 4 RAPD #. M: 2kb ladder DNA Marker, HAFEALATSE
3. 3681bp. 2799bp. 1972bp. 1167bp. 771bp. 672bp. 594bp. 365bp. 278bp.

a. it DNAW%E L 38, K DNA; 2 04 ng ul; 3. L ng pl'; 4. 2.7 ng p1'; 5. 4 ng ut's 6. 6 ng pr'.
b. 519 Taq BEYE  SIWKEE: 1. 6 ng/20 pl; 2. 15 ng/20 g1, 3. 30 ng/20 ul; 4. 45 ng/20 pl. Taq MK
BE: 5. 0.2 Uj20 pl; 6. 0.5 Uj20 pl; 7. 1.0 Uj20 #1; 8. 1.5 U/20 ul,

c. INTP A& B FkE MgCly 1. 1.0 mmol/L; 2. 2.0 mmol/L; 3. 3.0 mmol/L; 4. 4.0 mmol/L. 7[R #&BEM
dNTP: 5. 100 pmol/L; 6. 200 gmol/L; 7. 300 umol/L; 8. 400 pmol/L.

d. FE#HEEAT M &4 T RAPD # LA 2. KHH 3 TAZK(STAR); 4 TAFR(EATA
BATINHERR) 5 S AT A (HumER) 6. .

a. Impacts of the concentration of template DNA on the RAPD bands. The concentration of the total DNA
of Camellia ptilophylla Chang (containing caffein) varied as follows: Line 1, no template; Line 2, 0.4 ng plt;
Line 3, 1 ng ul'; Line 4, 2.7 ng #l'; Linc 5, 4 ng ur'; Line 6, 6 ng pI'. M: 2kb ladder DNA Marker.

b. Impacts of the concentration of primer and Taqg DNA polymerase on the RAPD bands for Camellia
ptilophylla Chang (containing caffein).’ The concentration of primer varied as follows: Line 1, 6 ng/20 i
Line 2, 15 ng/20 ul; Line 3, 30 ng/20 pl; Line 4, 45 ng/20 pl. Concentration of Taq DNA polymerase varied
as follows: Line 5, 0.2 U/20 ul; Line 6, 0.5 U/20 ul; Line 7, 1.0 U/20 gl Line 8, 1.5 U/20 nl

¢c. Impacts of the concentration of magnesium and dNTP on the RAPD bands for Camellia ptilophylla Chang
(containing caffein). Line 1, 1.0 mmol/L MgCly Line 2, 2.0 mmol/L MgCl,; Line 3, 3.0 mmol/L MgCly; Line
4, 4.0 mmol/L MgCl,; Line 5, 100 #mol/L dNTP; Line 6, 200 #mol/L dNTP; Line 7, 300 pmol/L dNTP; Line
8, 400 pmol/L ANTP.

d. The RAPD bands amplified with optimal amplification condition for Thea. Line 1, Camellia sinensis (L.) O.
Ktze; Line 2, C. assamica (Mast) Chang; Line 3, C. ptilophylla Chang (containing theobromine); Line 4, C.
ptilophylla Chang (containing caffein and theobromine); Line 5, C. ptilophylla Chang (containing caffein); Line
6, no template DNA. M: 2kb ladder DNA Marker.
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HEEY X5 Ellsworth 2 ZIM 0 5 2.0 mmol/L ¥ ## A A& 44k, {EM 2.0 mmol/L F|
7.0 mmol/L BHHRI LALLM LS RMM. MEEABEVREWERAFAR, MNRAEET
WAEM 1.5—2.5 mmol/L &, #HE T, M 3.0 mmol/L & 4.0 mmol/L F=AMWKF ., IF
FEEEES FUR BE R T AS 1898 ME. 100 = 400 pmol/L A ANTP, RAPD 7RI B AM LI, dNTP ¥
BEH 100 pmol/L B, ZEWEF. H 400 pmol/L B, A EEAWE. BHW INTP KN
200 pmol/L 7 300 umol/L ¥ hiES, HAIESR EHMH RAPD 7.

B ETH, P& ANTASY 8 E K RAPD WM BEMBRE =4 H, MMNEWE
RAPD ¥t derfitE. S HMAR DNA, 51918 Taq R ELSEERN, S340ERERE
AARWZE. B, ATHBEREMTREERGE AT RAPD 495 1# DNA i B, #F%
MRASHEBEINOFIE, HELBEAIGENY HEE, FNUEE, B+oAAMEE
B, 2 ERRABE, REXTFFRLAEY AT RAPD 2 RBERMW Y LW T: 2.0 mmol/L
MgCl,, 200 pmol/L dNTP, 15 ng 5| #7/20 ul R 2 4& B, 4 ng # 4k DNA/ul & B Kk R,
1 U Taq 8§/20 pl & R4k, KMy 8 &4, %A S35 (Sangon) 514, A LRy &
B, sEFLEAEEST DNA ¥73%, BREIEEN RAPD # (H 1d), HEARIFHE
R
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