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Abstract Molecular genetic marker technologies are undergoing a transition from gel-based assays measuring DNA fragment sizes
to hybridization-based microarray assays with high throughput. The methods of extracting and enzyme digestion of genomic DNA,
creating microarray library, the quality and parameters of biochip were discussed in this paper, and eight samples also were tested by
this biochip. The results showed that the quality of extracted DNA were good for test, the microarrays library creating by combined
enzyme of Pst [ +Taq I +Mse I and primer Pst [ were also fit for Abies. 4 608 clones were selected and 821 markers were effective,
the productivity of effective markers was about 17.8%. The genetic diversity, genetics distance of eight samples were also analyzed,
repeatability of samples in genetic distance had 100% consistency. This parameters above showed that genetic markers biochip were
made successfully, and this technology could be used in the field of researching genetic mapping, taxonomy and evolution, assistant
breeding, genetic diversity analyzing, and so on.
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Figure 1 The electrophoresis pictures of genomic DNA

Note: M: GeneRuler 1 kb DNA ladder marker; 1~16: Sixteen
different fir samples
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i M: GeneRuler 100 bp DNA ladder marker; M 7 FiAS R 14 FRGIPE R VIBE2H G B D) AZ 2L D24 DNA G, FH RS N 61 B
L1 Pst T 519 B, 4EFPEEIAL TR 8 ANAAZEE S A 1~8: Pst [ +Taq [ ; B: 1~8: Pst [ +BstN I ; 9~16: Pst I +Alu I ; 17~24:
Pst [ +Hae3; C: 1~8: Pst [ +Hha I ; 9~16: Pst [ +Msp I ; 17~24: Pst [ +Taq | +Mse |

Figure 2 The picture after PCR using primer Pst [

Note: M: GeneRuler 100 bp DNA ladder marker; Using 7 different restriction endonucleases HindIIl fir combination of genomic
DNA was added, selectively base Pst I primers for amplification of graph, each enzyme processing 8 fir samples; A: 1~8: Pst |
+Taq [ ; B: 1~8: Pst I +BstN I ; 9~16: Pst [ +Alu [ ; 17~24: Pst | +Hae3; C: 1~8: Pst [ +Hha [ ; 9~16: Pst [ +Msp I ; 17~24: Pst |

+Taq I +Mse |
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2:Pstl+Taql;3,4:Pst] +BstN1;5,6: PstI +Alul; 7, 8:
Pst [ +Hae3; 9, 10: Pst I +Hha I ; 11, 12: Pst [ +Msp I ; 13,
14:Pst I +Taq I +Mse [ ; 15, 16: X FEAE b,

Figure 3 The picture after PCR using primer Pst [ +CAG and
seven different combination of incision enzyme

Note: M: GeneRuler 100 bp DNA ladder marker; Using 7
different restriction endonucleases HindIII fir genomic DNA
combination, with added selective base CAG Pst I primers for

amplification of graph, each kind of processing 2 fir samples; 1,

2:PstI+Taql;3,4: PstI +BstN1;5, 6: PstI +Alul; 7, 8:
Pst [ +Hae3; 9, 10: Pst I +Hha I ; 11, 12: Pst [ +Msp I ; 13,
14: Pst [ +Taq [ +Mse [ ; 15, 16: Control sample

p=— Li i 30 )

1031 bp
700 bp
500 bp
200 bp
100 bp

4 LRI v A

M1 234567 89 10111213141516 17 18192021 222324252627 282930313233 M

O AR R I AR e AR S Gl R, K
FES R EAREIE R SR R i DR d AR Y
I IR AT U E R AR AT IR I s (L)bRid
JETHERI ] DNA JEFBA: AR M B, AR DNA i
Sla e, RN R ARt R TAE, %k
AAEVF L BAL AT, BT AL TS S 904 D (1
FEARARED Z R TR UL EL, Q) EE &, b
IOH L | KA . IR T 2l 3X10%-
4X10* FEAhRAT, 1T FLRE S A EE ) R AL R,
LI BCRAR w7, RE AL L Vb i TE vk B 1
B)FIH iZbrid B A= E bR i B LT i E PR 2
fE, HARHEGEAFERA, i H IR Inbrc s
PO 5y s bRid ok % , 15tk 22 AR A RS P55 8
SR EA— e m A, — Rt
UFIRSCIE 5, AR AR IR R b ASL UK A 43 5 2%
Yo GFARARH IE A IR e AT AL (i R
TR, HiBE R, KRRy, PORER %
CEETSY, MR .

vE: M: GeneRuler 100 bp DNA ladder marker; 1~16, 18~33 >k 32 NAN[R v B, 17 ¥k A [AIBE

Figure 4 Testing clone for creating library

Note: M: GeneRuler 100 bp DNA ladder marker; 1~16, 18~33 showed the picture of 32 different clones, lane 17 was empty
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1 B S R TR SRR
Table 1 The table of qualitative parameters of microarray slides

BRRE 2 M S 55 FEREARIEEMG B AU R B LA RNGEIEFAE 2% W 1E
AR Ahrid REE FH IR AL KEK g L M EE
Sample Target Slide The basic rate of Sample mean Sample median Sample median Reference channel
sample correlation correlation ratio correlation ratio correlation average SNR
coefficient coefficient coefficient coefficient

falé falé 1-543 0.941 0.946 0.931 27.666 89.497
falé 1-633 0.940 0.946 0.930 32.288 89.497
fa9 fa9 2-543 0.970 0.975 0.958 24.432 84.494
fa9 2-633 0.968 0.974 0.957 30.165 84.494
fab fab 3-543 0.976 0.984 0.965 24.888 84.166
fab 3-633 0.976 0.983 0.969 32.827 84.166
fab fab 4-633 0.964 0.973 0.951 27.832 77.783
fab 4-543 0.968 0.975 0.956 26.567 77.783
fa26 fa26 5-543 0.963 0.969 0.949 26.978 92.024
fa26 5-633 0.949 0.958 0.932 22.225 92.024
fa3 fa3 6-633 0.968 0.976 0.957 24.379 79.017
fa3 6-543 0.972 0.978 0.958 24.152 79.017
fa2 fa2 7-543 0.889 0.895 0.876 27.079 87.871
fa2 7-633 0.884 0.888 0.866 20.786 87.871
fad fad 8-543 0.953 0.961 0.942 23.638 79.875
fad 8-633 0.950 0.960 0.941 24.199 79.875

L U OB 0.3 g @7 10 mL B0

100 *fad Hin 3 mLEB, 100 pl B—35iHE LR, A IERAI R,

84 fa3 NN SN TR TN

— ;750009 .00 FEAL 10 min(Ei), & LR

3 Tfa26 @F A 1 mLEB,2 mL LB #1200 pL 5% Sarkosyl,

1 =T . A y o, = N N

— 100 e e B0, A @ 60CTIHIEKI L5 h, Kt

T S s b R s N — 1
T00 1 RSN S0 3~4 Ik A 24: 1IE;:
J a6 JREE 3mL, JRATEE 10 min; 1 5000 g & 20
100 fao R S A3 2 N A =)

% Tal6 10 min; ©¥ LG TR O E T, AR

=T 100 Lfal6 SRE. ©—&; @) EFBET A 2 AR

— “20CHIK LT, RIGRACE B0, R,

T fas B 15 min, HARUUE, & EiE @ mytiE A 2 mL

100 *as -20°C T0%ZE, HREY, 1 DNA ST O

0 0.1 Wi B RN 2.5 mL B0V, 500 rpm

5 8 IRMIFE M R O R 10, £ Eif. @)k @08 RT3 O5E,

Figure 5 The genetic distance of eight samples E AR KT G N TE 43AF; S2ib b EB Eﬂ?‘ij’y(SOO mL):

FZ(A. fanjinshanensis), HH o2 MAEF 1L H LtHE
1Z(A. besganzuensis), HXHWILKICE ILFH; ZEY6
A HZ(A. ziyuanensis), BT PEGRIE L FOKRe A2
(A. dayuanensis), X EHWIH KR UKL HARIZ(A.
firma S.et), HCHVLPG)S LA, B HARAZRIEAN T
SIFARAL, e LRIk A ZRA T KRR ET AR
REAA

K, HFN 2.0 g WHRRAEN, & 10 g PVP,
31.88 g 111A4fE; LB it/ 4(500 mL): ph 8.0 200 mmol/L
Tris-Hcl. ph 8.0 50mmol/L EDTA. 58.45 g NaCl.
159 CTAB; TE fic /s %y: ph 8.0 10 mmol/L Tris-Hcl.
ph 8.0 1 mmol/L EDTA.
DNA 4lif5s 5 58 kil 7% . KEIKIZH DNA 4l
FERTI: DNA £ hd% 30 f5FikE 5, 76 260 nm Al
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DI, T.DNA &SR, 2:5517K) . BEUIIN ) Qi
F: 1: PstI+BstNI4:37C 2h 5 60°C 2h; 2:
Pst 1 +Taq I 45 37°C 2h 5 60°C 2h;3:Pst I +Hae3
37°C 3h; 4: PstI+Alul 37°C 3h; 5: Pst]+Msp I
4 37°C 2hJ580°C 20 min;6:Pst [ +Hha [ 4 37°C
2h J580°C 20 min; 7: Pst [ +Taq [ +Mse [ 5 37°C
3 h # 60°C 2 hJ5 65°C 20min. MV J& s
dNTP. DNA E4&f K Pst I XfMN 514 PCR 2%
MR, BT PCR 9784, 14444 94°C 1 min,
60°C 40s. 72°C 50s 3L 30 MEFL. ¥ )54
F 1.2%i5¢ i r vk o

3.3 ZH4 DNA 5 B M

O SCER R 05 SO R IR RN A 25
KANTT LRSS A [RIBIFFT H R4 AN [ R /N ST
W ER RIS ELE ™, T B2 EE AR ] Y
T2 R R R s il o A Ee st EA RV 5
JCF LA F2 (A, yuanpaoshanensis). 35 LA 2 (A.
fanjinshanensis). 1 114112 (A. besganzuensis). %
PR FZ(A. ziyuanensis). KBt 42 (A. dayuanensis),
PLE HAARZ(A. firma S.et), T2 H 19480 LLEAH
KRS IE £ o

O SCPER TV BEZH DNA $2BCR A
o WU EREEM RS RE A B JE 41 DNA 1 ul fin
NBFD) [ NR AR R, 60°CHEE 90 min BEAT L) AN

Sk  BEVG = 0AEd 8 S N R S i b (B
PCR ZZ1H¥, dNTP, DNA 41 & Pst [ 514))34T
PCR §"1#, ¥ #1 4/ 94°C 1 min, 60°C 40s, 72°C
50 s 4t 30 MIEIR . REAFEIRIEFFEL, A )1 PCR
J =P S b RS RIRS, RAEFIA TOPO-TA
SOOI . PR SRR L B RS SR R Y
B, B4HE I I ve B BT AR IS SO R A PCR 4
(S IR ALRE: §IEZE I, ANTP, DNA &
fit) &% M13 HU 58 M13 J5 s ). ¥4
95°C 4 min, 57°C 35s, 72°C 1 min, 3t 35 MEH,
PCR 438 J5 (W =Wy eFE 15, AR5 P H SR 0Es M
o B i IINE T SRR, RS s RS R
PR b, RS 4 IRES, mAEEMEE N b
25k DNA 53R S KA RIS L & M
FRACTR, R — RS AL, BT
EROCIRAFE

3.4 RPN FE AL J 5 348

TR BRI S AR FE T8 FRRS 8 A 4R ks
TR A AR TR . AR FR i SRR SR
41 DNA, 4 Pst 1 +Taq I +Mse I BRI Py 1) Al
DI, TR PR 7 S EAS AR R 1R 77 % PCR 973
FE T DNA YU P S A0 B K Ab B TR RE 5 DNA
59 Fehrac S NV IR A FRICFE i DNA (6 hRic iR
ERALE ANTP, Klenow Filg, FEHLS Y, Z200H).
AR S RN RO EhR I, Al S

O GIRIUFE i 0 2858 Bl s bR i 13k
PUHE 5D DNA FIZAS G2 7, FHITAE S DNA &
WARYE, VR IRA WK RS b, 5
REPE R, BT R AR, AT
12~20 ho 24425 IR0 1SR F 28 T DR IR D
VRS JR 2428 B B WU T, BT, e
S EfEEH, BT . TR bR
S EH 4 RES, HAFrRES IR 2 B
Jebrid, L br EREANEE S 8 IR ER .

SRR BioRobotics MicroGrid fikE &
45, K Tecan LS Reloaded 34 &2 45 .

3.5 BRI

&5 BRI SR ORI O T R
O R RIS S i, i BER AR AT R
FE(E 6C 2 IRATHE AR AR 5 SE PR U, SR
Iy BNE P B A 5 Kl i (18] 6D Pror) 73 At
M SAIN R ORI, R X g o) F A

1732



lede, 2011, WAZIEIAIZH DNA BAESRC S M &5 08, 20 7HI% & F (online) Vol.9 No.101 pp.1726-1734 (doi: 10.5376/mpb. ¢n.2011.09.0101)

(O X

|
|
LELT

I
|

K6 C: ZAIRACm AL D: 1 ANRAS A S Al o)
HIE

Figure 6 C: Part shows many spots after hybridization; D: Part
shows one spot was divided into many tested parts
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