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Microdissection of Single Chromosome and Construction of Its
DNA Library in Sunflower (Helianthus annuus L.)

Sun Ruifen', Yan Suli'?, An Yulin'™*

(‘Biotechnology Research Center, Inner Mongolia Academy of Agriculture and Animal Husbandry Sciences, Huhhot 010031, China;
2Institute of Agronomy, Inner Mongolia Agriculture University, Huhhot 010019, China)

Abstract The satellite chromosome of triple cross and single cross of “Inner Mongolia Hibrid oil
sunflower 3” were isolated by glass needle method with the help of micromanipulator. After two rounds of LA-PCR
amplification, the PCR products ranging from 250 to 1 500 bp were obtained. Southern blot with genomic DNA
revealed hybridization signal, indicating that DNAs from the satellite chromosome had been successfully amplified.
The second-round PCR products were microcloned into plasmid vector, and their DNA libraries were constructed.
About 2.26x10° and 2.57x10° recombinant clones were obtained from triple cross and single cross of sunflower
respectively. 30 clones were randomly selected for size evaluation. The results demonstrated that the size of the DNA
fragmenrts from triple hybrid sunflower varied approximately from 200 to 700 bp with an average of 535 bp, and the
DNA fragmenrts from single cross hybrid sunflower varied approximately from 200 to 500 bp with an average of
480 bp. The microdissection and microcloning technology has been applied for sunflower chromosome analysis.

Key words  sunflower; chromosome; microdissection; PCR amplification; single chromosome library
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) H %% (Helianthus annuus L.)f& 54 b 81
HOEMEY, e NSO IX BN EFED . Bf
R SN 71 N 1 A /W =X S i N B 2 B
H 2% Je AR, X0 m) H 2800 R 3L KT S
A HAT FEZE W R S, R W HZEE R R4
YeE R B Sl H Y, A AT O ) H 2R G
O AR TT T AT 9T A R AR AR A0 T b, G AR Tl
Iy BRCRE T TR R A AR WARIE . T H
FEGL RS H 2 (2n=34), FOART/IN2~5 um), ZHL
Perph 2z AR AR, B = BB AR B O FR g,
X4 YL (AR (1) 5 50 ST S8 e AR TR 23 15 R AR K )
PRIHE o B AR A O % € Ak d I8 8 TRV RR AL, 5 B A
SN G OAR B o ) H S5 () BEAA S A5 H R
LTI N v B2 37/ B gl & L7 1 RV R € R 1 i
AR G AR DRI AR S DLZ B A G 44 o H bR e i
&, AT T WA 8 KA R ILA-PCRY 1 F e
(S VAN G SN T B A AR PSSR N 7 e SR 1 W 52
AR, kUi PR 4% B AR i X B A AR IR BEE T
HeAi o

1 MR 5HX
1.1 w8

PN S5 2435 B AT Bl R = A BB 1 el A S R AR
MR BEAE IR T 1L o
1.2 A%
12.1 FEARFASE POEREARTE %S 8
SCRR[15-16]0 AR 125 °CE&AF Rl & B4R K
FEZ 1.5 eml, T 49:30~10:008) BUAR 2%, J118-
F2HLWEIRR(0.002 mol/L)# i H Fil ik ¥4 h, TG ddH,O
MYE2~31K, Carnoylil & (TG 7K L WEVKEEIR=3:1)T"
4 °CHAE T E2 h, HNT0%LFEEH, KA °O)ff
Mo R IR, HU70% AR AT (AR 22, I ddH,O
MPE2~3 UG VIR L ET SR A o I 2R e, 5B
7E 5 H ddH,O BT 230 min, J6 3 BE 4% 1 /K 7%,
T N0.5% 3 118 g F12% 2T 4 2 i VR 45 0 1 i v (ot
JERRTE) T, 37 °CIH4L50 min, V%25 BT FEAE TG
ddH,O JFKi55~10 min, R ARG G A6 . 785
e R R B I H2 R L 0 H bR G A o i 2
A, AR5 T-70 CCORFE #1430 minbd L, i id45
F AT, T R .
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T pm P A B RSB, 2 BB AT S R L
AT ARG AR ) 53 5

123 Sau3A13k69414  Sau3A UEFAk 1123
Tt R A I N 1Rl 326 1 7 2% 5 | 0 e 1) A e, ik
¥4 5'-GAT CCT GAG CTC GAA TTC GAC CC-3/,
5'-GGG TCG AAT TCG AGC TCA G-3'( g4 T4
WA MRS A BREA T A ). Sau3A UEHZAE K1)
2k B2 0 23 R PR 4% 51 99(100 pmol/L) %1 pL
TPCRE 1, H T B ddH,O(R #h 2k kb P )4k 525 pl.
BN 4 A 1 90 °C 2 min, 55 °C 20 min. 4R J5 M
1xT4 DNAJE £ [ Bufferts H A B 1065, 20 °CLRAF

PUSEA I v

124 MK ERGLA-PCRY S BN Y01k
(IEFRATIT T3 4720 pLJz v Bufferfr]0.2 mLE 04
H1 10 000 r/min 0230 s.  JIl AProteinase K, 37 °C
THA4~5 h, 75 °CE B 20 min KiE N FIIA
0.01 U/uL Sau3A 12 uL, 37 °CJx W4 h, 70 °C4:JE iy
H120 min K K. B2 pL Sau3 A LEBAE L I 3
DG Hbs B a &, JE 0.5 uL T4 DNA Ligase,
JH 6 # ddH,O%h 525 pl, 16 °CIE #1948
RSB BN SI R RS 1) H bR G
OAREAT P PCRY 1o 26— 50 I N AE JRE i F
1T, R A 58 A 2k Ak B3 (%) 6 1 ddHL0 39.75 L,
10xBuffer(7Mg>) 5 uL, 195 % 5] #(10 pmol/L)
1 uL, dNTP mixture($2.5 umol/L) 4 uL, Tag DNA%
(5 U/uL) 0.25 pL, W51 Ja, R Et. &HN:
94 °CTiiA S min; 94 °CAZ 11 min, 50 °CiE /K 1.5 min,
72 °CHEAH3 min, JH3F357K; 5 f572 °CLR 10 min.
RN S pLs Ry G e A AR,
ey ANAE o NS Ay 55 °CIRE K 1.5 min, HiAth
SAEANAR o [ IR B 1 R P R, E e 9k
R R ANAS INAE AMTDNABER, P4 6) Ay ) [ 25 3[R
Z4IDNA K 3 B AR, 3K 2 DN AR BCK FH A DNA
FEHOAF AL R A AR A R A F]). B0 pL
PCR“WHEAT 1.0%I5 IE B et e v VK I L

1.2.5 SouthernZ X447  WH 8= WTE1.2%5
JIE B 5 e b vk S, F TR O AR SN T v kAT
Southern®% i, FDNA% ¥ 4 Hybond'JE Jz it L
J&i, FIDIGHR L 1) 1) H 2% Ik (X 41 DNAK #8 £ 1247
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SouthernZ%AZ, B4 Sk Sau3 A THE V) J5 1 1m) H 2%
SERZHDNA, b R EHbrid S s A2 1 F4 4% iR oche
/] DIG High Prime DNA Labeling and Detection
Starter Kit ¢/ it B6 W] AT

12,6 BAREERGMIESH R FHME 1
A0 AR IR 55 —FEPCRy™ W) 2 T R W B 12 [ ik ) &
AL R A IS AR AT B2 w4 J5, %135 ul
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i) 4 CCIERA, H121E B AL E.coli TOP10/2%5Z2
AN, IS0 WL A TRV AT % 47 Amp(100 mg/L).
IPTG(125 mg/L)H1X-gal(80 mg/L)FILBF- # I, 37 °C
BRFed e, 5. RO E A v, HENT SO AR
BEALHRI 30N 1 BEAT—AN B3, HIKisser! W24 iUt
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JTORE A B G S BUSTRE, T T EcoR T AL iUk
DUk THE AT BRI o
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21 EHZEBREERNENS S
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HCR e 1) i B e f A 23 448, HAE 10x40£45 151 B 54
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JERER 1) bR Qe AR (BT Sk BTR). r  h F o,
o R MK Ty, RBIEEN R L g (R TE R H T
A% 2 B, OB H I I ok S A A s bR e £ Ak
R RN IR b, AR5 TR R IT T FPCRE . 43
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2.2 BIBE{RLA-PCRY 1

3 8 3 [ Bt AR G (0 AR 28 B HE PCRY™ 1, 350 AR b
VR FS2 EL ORI 52 0 == A0 o R A i g B o) i )
I — 4% 350 5 SR 00 o S 4% s (2 R0 1813), KNk
250~2 000 bp, FZAFAE300~1 500 bp, i B 15
KBy H 47, YL SMIEDNATS 4.
2.3 SouthernZt3z 1

W BT TP RN = AS P 1) 28 A PCRy =W LIk S5
JEE, 55 hRA0 4T (4 J IR 41 DNAREAT SouthernZ4 48, 2448
SEJLIR, H bR G O R 8 7= 4 R BH 1 6 R H R
W8 (0 2% A8 45 5 (TR AN 1R S), 1 B A8 Foft B i ) G
FALAT T, AR X B BN i Be s s 5, vl
AE AL FHAREL () Ry 7 1 45 5 36 I, AE 1] A e (0
1= SR B 1% A JE I 4IDNA.
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Ar ARG AR T3 BT RN P 53 84T B SAS T (B 403
5 I AR C AT e (P A4 53 1 i RIS AN e o )5 AT
D: AR RO AR I3 B2 5 B P 2 2R B B BRI AS AT S ik
R

A: single cross hybrid sunflower Mitotic metaphase chromosomes
before chromosome isolation; B: single cross hybrid sunflower Mitotic
metaphase chromosomes after isolation; C: triple hybrid sunfower
Mitotic metaphase chromosomes before chromosome isolation; D: triple
hybrid sunfower Mitotic metaphase chromosomes after chromosome
isolation; E: an isolated mitotic metaphase chromosome was adhered to
the glass needle out of water.

Bl @ BEEARERSBIE
Fig.1 The process of sunflower satellite
chromosome isolation
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5.
1: negative control; 2: DL2000 DNA marker; 3: positive control; 4~6:
PCR products of single chromosome.
B2 BXHPCRY G4 BEEAR F ik
Fig.2 The PCR amplification products of single cross
hybrid sunfower gel electrophoresis

FH HL AT Bl I = A8 Bt 1) 25— R PCR™= 4 5 2 4k
Bz, HALE.coli TOP10& 52 2 41 i )5, B0 A8 B
21 6 198.75%, — AT PP HE 4 %K 099.38%. Uk HE
Wr, Gt ARDNASC & A (1 F A o B £, =AM K
212.26%10°4, AT K L)2.57x10°4 . 43 T BE MLk
304 (A {0 58 %, T KisseriEHEBUTURE, 22 55 HE Bt
LYK, & H K 2 BRI DN A J5 T 15 T ¥ 5k )
W (Kl6), WA Y O AADNA K BLdfi Ao 1 19mer5 |



36

BRI -

bp
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1: DL2000 marker; 2: AP XS H; 3~4: = AP o gL (B 4Ry~ 14 7= 4y S:
[UiEEpu i
1: DL2000 DNA marker; 2: positive control; 3~4: PCR products of
single chromosome; 5: negative control.
El3 =XFPCRY & =4 87EERL ik
Fig.3 The PCR amplification products of triple hybrid

sunfower gel electrophoresis

4 3 2 1

L BHAEXS HE 20 3 PTG 3~ds AP B L (A A 3854
1: positive control; 2: negtive control; 3~4: PCR products of triple
hybrid sunflower chromosome
B4 =xFRZER
Fig.4 Southern blot result of triple hybrid sunflower

1 2 3 4 5

—
|

1: BEPE X R 20 [P0 HE 3~5: B b A L (kg 1 7240
1: positive control; 2: negtive control; 3~5: PCR products of single
cross hybrid sunflower chromosome.
ES5 B4R
Fig.5 Southern blot result of single cross
hybrid sunflower

YIHEATPCRY 1G, | B K /N1E200~700 bp2 [A](K17),
XRG4l o X304 1 € we B 11 SR DN A H]
EcoR T ik, 34346 A BR /N 2200~700 bp, H
H =R R4 N R B 535 bp, HLASFIT AR
Fr Bt 43480 bp([&18).

123456 7 8 91011 121314151617 181920 212223

1: DNA marker [11; 2: X} [ 3~17: PAAZRIEL 4L 5k ; 18~31: —ATFP L
A5k
1: DNA marker II[; 2: control; 3~17: recombinant plasmids of single cross
hybrid sunflower; 18~31: recombinant plasmids of triple cross hybrid
sunflower.
e #R5 ELHFKDNARKE
Fig.6 The gel electrophoresis of several

recombinant plasmids

23 4567 89101112 131415161718 19 2021 222324 25 26272829 30 31

1: 100 bp DNA marker; 2: %FH; 3~17: FASFHEE 2 bt 18~31: —AZ
T o 2 B B
1: 100 bp DNA marker; 2: control; 3~17: recombinant clones of single
cross hybrid sunflower; 18~31: recombinant clones of triple cross hybrid
sunflower.
E7 MOEETEBANRBRTEER
Fig.7 Results of amplification of several recombinant

clones insertion fragment

1234567 891011121314 %9 16 17 18 §8 20 21 22
- Eeemw =-a —-.n.

1: 100 bp DNA marker; 2~14: JAZFH A1 ST ; 15~26: AR AL 70
28
1: 100 bp DNA marker; 2~14: recombinant clones of single cross hybrid
sunflower; 15~26: recombinant clones of triple cross hybrid sunflower.
E8 A EHLETIEEEYILE
Fig.8 Restriction identification of several

recombinant clones
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IR 53 25 o ARAEREHCT, Qi AR AR gLt
s, AR Z5 Ty ¥ e o R J) Bl ) 4 B bk, LS Hh v T
e AR S 3 E . 2 IBHuSE ) ik, FEC
PRI, LRI 1 —T%50% 1%, HE S FAA% 40 i 5t
DNAYV5 4, N ] i G Je (LR .

R 8 Qe AR o B 5 o B H R L
55 QL (L RDNASC IR, 17 Gt R4 N B K/ i
ML RRNE R . AT BOR, Boes,
AT BB, A, WA R 5 SRFLP
PREF R0 2 S H R 20 25 N BEIR R/ X
522 J7 10 R # 5 m, WIPCRJy 2k £, B D) [a)
o LAY I 32 2L R ILA-PCRHIDOP-PCR
PRI 7L LA-PCRAY H (1 2 5 5 Pk 5 | ) AR 1
(7R L O PR b AT S e 1) A, A R T DNA
SCE IR . TDOP-PCR ()3 K i B B A if HL A
ARG 1Y), D3 s G, s mi SCEERRg g, fE i
HE SRR X P RN 5 vE 4 36 2 S KM AR N, K&
PILA-PCRY 14 ) Y {4 /ADNA Ji B DOP-PCRY™ 14
A, T B AR E . 2T DL R R, AR R LA-
PCRUTVAY 473 B B (AR, 3K45 7250~1 500 bpH
FUWDNA R BL. sbAb, B D) ] 5 ma b A B
KANFISERENME IR 25 22—, IZARHE AN [ (1) AE 4 5
FRATIE I B B OB IS 1E) 23, AR SE G v Sau3A T
D)) H 25 4L (04 b, 1531 7 BRI RED) 45 L, B
(A4 Fr Begli N K /INAE200~700 bp2 [8], Horp A8 FihoF
Y4 N Bt 480 bp, — A3 4 A Bt 535 bp.
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