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Abstract: [Objective] The aim of the experimeut is to study what the role of highly and moderately repetitive DNA sequences
is play during the evolution process among different genomes in genus Oryza. [Method] Fluorescence in situ hybridization (FISH)
procedure and comparative genomic hybridization (CGH) were adopted for genome analysis of Oryza sativa, O. officinalis and O.
meyeriana with Cyt-1 DNA and genomic DNA from cultivated rice as probes. [Result] The coverage percentage (%) and size (Mb)
of Cot-1 DNA in cultivated rice, O. officinalis and O. meyeriana were 47.1010.16, 38.61£0.13, 44.384+0.13 and 212.33+1.21,
269.42+0.89 and 532.5611.68, respectively. While the coverage percentage and size of genomic DNA from O. sativa in O.
officinalis and O. meyeriana were 91.0%, 93.6% and 634 Mb, 1123 Mb respectively, in which there are 365 Mb and 591 Mb in O.
officinalis and O. meyeriana which come from O. sativa genomic DNA not from repetitive sequences of O. sativa, and the
uncoverage size in O. officinalis and O. meyeriana were 64 Mb and 78 Mb, respectively. In addition homologous category on
karyotype analysis of these three species, O. sativa, O. officinalis and O. meyeriana, was made according to Cot-1 DNA content.
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[ Conclusion] The results showed that highly and moderately repetitive sequences in Oryza genus were conserved during evolution

over millions of years in crop species as the functional genes. The repetitive sequences reduplication might be one of the important

causes of the genome enlargement of O. officinalis and O. meyeriana. O. officinalis genome enlarged more slowly compared to O.

meyeriana. Based on the above results, it is concluded that the duplication, recombination, and gene selective deletion formed the

two species, O. officinalis and O. meyeriana during millions of years of evolution.
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], Cot-1 DNA 5428 M), S, HZMRHE (2U-ug” DNA,
Promega) 37°CHfF 1 h, “PHrmhe, To/K LD
A, 12 000 r/min B0 10 min, 70%(1) LERUER:, H
TE buffer %ifi#, 15 %|J1H# Cot-1 DNA.
1.3 {REHHRIE

Cot-1 DNA Fll gDNA KM Nick Translation Kit
(Roche)bric. 20 ul RNAERP &4 dATP. dCTP.
dGTP. dTTP. biotin-11-dUTP. DNasel. DNA &
I, 0.2~0.5 pg Cot-1 DNA 5k gDNA, 15°C Fxid 1.5~
3hJEM1 ul 0.5mol-L! EDTA (pH 8.0) £ 1l W,
Sepharose CL-6B (Sigma) #fift., HiAEM# & AW
P15 IRE (AP, alkaline phosphatase conjugate, Roche)
) s BRI AR I R
1.4 JRAIZE RAG

PI6JFEAT AT (Fluorescence in situ hybridization,
FISH) I CGH J7i%4r 51214 Jiang 1R Wei 2512
FRFPRE IME S Qe kil T 60°CH#% Fr 1 h, RNase A
/2xSSC (10 pgml™) 37°CALH 1 h, 2xSSC iYL
10 min, HEFAM (Genview) /10 mmol-L! HCI (5
pgml™) ZLFE 15 min, 2xSSC FEIHEYE 10 min, 70%
F A 70°CAZTE 3.5~5 min, -20°C 70%-95%A1 100%
LPEAVEE 5 min, WM. BIKA FRSEE A
80 ng Fric IHRE DNA, 50%2< 5 1 F k% (Sigma),
8%t I 1 K B (Amresco), 2xSSC, 0.5% SDS, 0.5 ug
fik £k DNA (DNA Salmon, Sigma), 37°CZ4ACid 1.
TRAAG TR . 42°C 20% I EER%E, 2xSSC,
0.2xSSC & ¥EME 15 min, =il 0.1% TritonX —100
(Sigma) AbFE 5 min, Ei 1xPBS YL 10 min, #KIK
A streptavidin-Cy3 ( Rockland ) ,
Streptavidin (Vector), streptavidin-Cy3 (Rockland),
37CH/ULE 1h, 1x PBS EPEH 3 K &K S min.
10 pg'ml™" DAPI (Sigma) % %%, Olympus BX61 %)
W MEL, ] Case Data Manager Expo 2.1.1 % &
P Cool-1300QS CCD (VDS, Germany) MAH %
SiHEELE Fr o FISH View EXPO 2.0 #E 8 Fr Ak FEAIR%

Biotinylated

W43, SPOT advanced HA4-II G o 44 A4
FALAT 5 R IR AR
2 HRE5SH
2.1 Cit—7 DNA BYRRIRBIZLZZ
I Cot-1 DNA YE N HREN 0 R Ag . 2 B7 AR
RPN B A AT 6 I AT 228 , Ho g R B o,
A F1 B Jj Cot-1 DNA EAR B FE (4 4k L (1) FISH K%,
D. E 1 G. H 4354 Cot-1 DNA £ 24 ] B AR A
P AEAR YL (K 11K FISH K5 .
R LT AT L R AT, Cot-1 DNA EEASAAE
X 3 BRI Lok, A R R R X dk,  Gefa
WA D2 . MBS ARG, X34
LU RER SN N s R SR RS o T (EP ot = ek N RS
B %, mn ey tatk L5 S (B-AL B. D,
E. G. H). ¥ SPOT advanced #Xf:%} Cot-1 DNA
S S A s AR T, 453 24k E5 8 Cot-1 DNA 7
3ANAIFRZERZL R E & & (R 1), #557R Cot-1 DNA
SR ARG 2 FH T AR R R R B A S TR A 1)
47.17%+0.16, 38.61%=+0.13 1 41.07%+0.04. C.&
HIE KRG 29 11 BT A= R R B A 356 PRI 4K/ 43931
47 450 Mb, 697 Mb A1 1 201 MbP4, 3 i 55453411 Cot-1
DNA 7EiX 3 M E 58 (212.3341.21) Mb,
(269.4240.89) Mb HI (532.56+1.78) Mb (£ 1).
2.2 CGH 247
FIARICAR G gDNA VE N ERER 3 D0 #3578 24
FH B A R R0 P R B AR RE AT T LR 3 N 4 e AL
(CGH), #itumEpiR. e . F AT 2500 4 55
Fo. 29 B AR APk Y AE R GISH MG . M
ATLAE Y, 2L 5 & T AR R g ik (E-CO,
76 2 B AR R AN DR B A R G a4k B I T K%
Yef55 (B-F. . SPOT advanced #Ait5 Hi/KFE
gDNA 7EiX 2 MHIERYFE GRS 54 91.03%+
0.12 F1 93.56% +0.10, IL7 56 FE PR 41 K/ 53 5l b
(634.67£1.07) Mb F1 (1123.56+1.12) Mb (£ 1),

&1 Gt—1 DNAFD gDNA RRZAESHERIETE. AATFEBMENTERBRERSHSH

Table 1 Distribution data of Cyt-1 DNA and genomic DNA hybridization signals in O. sativa, O. officinalis and O. meyeriana

[iES Cot-1 DNA 5 5 H A% gDNA 55 EHE AT Cot-1 DN & &+ gDNA & &

Species name Signal coverage percentage of  Signal coverage percentage of  Cot-1 DNA Genomic DNA content (Mb)
Cot-1 DNA (%) genomic DNA (%) content (Mb)

0. sativa 47.17+0.16" 100+0.15 212334121 450

O. officinalis 38.61+0.13 91.03+0.12 269.42+0.89 634.67£1.07

O. meyeriana 44.3840.11 93.56+0.10 532.56+1.78 1123.56+1.12

D Fi#EZ=  Standard deviation



1086 H & B E 39 %

A, B. /KJ& Cot-1 DNA 7ERIEFEH) FISH [811%: C. /KREHEI4] 5 DNA(gDNA)TER 5751 GISH [811%: D, E. /KH& Cot-1 DNA 7E24 ] ¥4 &1 FISH
Fl%:; F. JKF gDNA 725 B4 10 GISH % G, H. /K% Cot-1 DNA 7EJCki ST AE S (Y FISH % 1. /KAE gDNA fEHCRIIT ARG GISH BIE
J. 5T FISH BIGIREEAE: Ko B ERBEAE; L JOREFERE% L&, Bar=10pm

A, B. FISH images of rice Cot-1 DNA probe in O. sativa; C. GISH image of rice total genomic DNA probe in O. sativa; D, E. FISH images of rice Cot-1 DNA
probe in O. officinalis; F. GISH image of rice total genomic DNA probe in O. officinalis; G, H. FISH images of rice Cot-1 DNA probe in O. meyeriana; I. GISH
image of rice total genomic DNA probe in O. meyeriana; J. Karyotype image of O. sativa; K. Karyotype image of O. officinalis; L. Karyotype image of O.
meyeriana. Bar=10pm

Cot-7 DNA TERIEFE . 2R BFEFEANPERI BF A FERY FISH EERR S T AR EER B FE A 243X (CGH)
Fig. Comparative analysis of Oryza sativa, O. officinalis and O. meyeriana genome with Cot-1 DNA and genomic DNA
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2.3 ET FISH B B9%EL 47

EH LIFISHEG #Hls, fEHIFISH View EXPO
208 A 53 AN KRB 24 Y A A R Y A e g
AR MBI RIEAT TR (-0 KL L), KL L
G359k 2 FH B AR RE R B AR R AZ TP . Al PR R )
AT AFISHE R A M EHR, NATLLEATEE R I W 4
AR Cot-1 DNATREF 2235 5 R RIS FEAZ L o #r
WA [ B /KRG b RZ 2, 24 B AR R AN DR, BT A
KL B A 5 AT o ARYEFISHENR, =R 7

FITER AR B A B — @ a8, HA AN IA 1)
ALK RV Ak, B Hr g RINAR2.

MR LLE Y, ARREREIES 2. 44 64 8. 9 F110
Pettff Cot-1 DNA 430482, 25 1. 3 Fl 12 Jetaffsy
A e /D (B-0), 17 245 BT AEFE Cot-1 DNA = AL H7E SR
5.6 A1 10 Jetoth b, 551, 20 30 7. 9 F1 11 4Ry
A (F-K), Yo B AEFERR T 55 10411 F1 12 B2 fffk Cot-1
DNA 73 A/ 4h, g s AnAin 5y (E-L.

F2 ETFISHEGRIER. ARFERENETEREIRES T
Table 2 Karyotype analysis of O. sativa, O. officinalis and O. meyeriana based on FISH images

ETRe FiiFE 0. sativa ZiHE A FE 0. officinalis POk B ARG O. meyeriana
Chromosomal & L, MR HakifiE L AR HaRE EL AH LR
order number ~AR+SD"  RL#+SD? PC AR+SD RL+SD pc? AR+SD RL+SD PC
1 1224013 12534043 m 1334023  12.5740.40 m 1254027  13.01£047 m
2 1.13+£048 11.9240.29 m 1474036  10.66+0.11 m 1494049  12.0140.14 m
3 1.80+£032  10.2140.32 sm 225+0.67 10.4940.53 sm 1.46+0.16  10.2610.24 m
4 1254017  8.86+0.55 m 1234024  9.0740.21 m 1.15+£031  9.33+0.55 m
5 1404027  8.50+0.48 m 2214037 8.83+0.32 sm 1224051 9.02+0.19 m
6 1.10£047  7.73£031 m 131+£045 7914028 m 1134027  873+0.22 m
7 2814043 7574027 sm 1.90+£049  7.41£0.50 sm 1334024  731£036 m
8 173+044 6944031 sm 1204049  7.3940.11 m 1244041  7.01£0.11 m
9 126+029  6.68+0.48 m 1324025 7.31£0.57 m 177£0.17  6.55+0.46 sm
10 1284031  6.51+037 m 1274046 6231044 m 1.90+£033  6.34+0.53 sm
11 1.824+038  636+0.17 sm 1214£039  6.14%0.39 m 1.11+£049  5.46+0.17 m
12 1154033  624+0.54 m 2224021  6.06+0.48 sm 1324014 5.07£0.20 m

DAR: arm ratio = SD, ?RL: ralative length +SD, PC: position of centromere

3 it
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] Cot-1 DNA HfBHI, 7KFE BAC w24 HEF AR RS
etk EPUR R ARG 5, IXUEW] T KR e

SLFF B2 B AR R DR 4 v B R AR Y R,
AHFFCE KRG Cot-1 DNA AE N RER, XK. 245
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FE AT P ANAEAREE R 24 FH B A R A e s B 2 i i [
W KAEE, HAEGRERA S (%) FK/N (Mb)
A 47.1040.16, 38.61£0.13, 44.384+0.13 Al
212.33+1.21, 269.4240.89 LK 532.56+1.68. Uil
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HA A A R IR R RS P, AR S AR 1
PATRAE T Ko

Lok, 25 B ARG R 410 697 Mb, 290 # B H5
(450 Mb) f1 1.5 fi5, PERiEFAFRE A 1201 Mb, 2414
ARRER 2.7 5P, EARBEICR, AR 1 ATLAEH,
FIGHE Cot-1 DNA 71 24 FH BF A= RE AN s B A6 R s DA 21
HHE BNk 269 Mb AT 532 Mb ZiA, 20 # s Rg
R4 H 1) Cot-1 DNA Fr (212 Mb) (1) 1.3 F1 2.5 fi.
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R A DRI 20 B R e P T AT P A A I 45 5, XK
RERASE N AL 25 T B AR . ok B 2B REJE D 4 1% H b
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WD 6 AR 2 B A RS R Y AR R Y CGH
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AR S R, XD RO T RS
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R SE DR A S RS DUF 1 o X B8P 41 ] e A JE A
B ARG ISP A, B O TSR, R
L I R R PR DR A AP AR TR, &
DL v RSL R MO RS, R SRS 2
FHELEDIE, i AR 96 SR A8 HEAT (1 LA SE R 41
SE AT IX— BT AV SE AT . IkAh, 2B AR
FUPERL B AR ARG 3 R AL ol R o R R SE R 41 DNA
FE SISy, 9204 64 Mb fl 78 Mb, X5 Al fig
JEIX 2 ANFRAER AR R R R B E SRR
SRR R AL RSy, XS B o N %A 1 FL A R s
SRR S R4, X SR R R R AL R 1
FEAE T REE T AR S I N A, e A o R e B o
DNA Jinis  FEHE LA S S PRI B3 54 o Jak DR 2 Al ik
N, HRIEFERE DNA JPHIE R R 2
1. DA O MWTER I, A4 R 21 rh 5 di A 7 7
5. EHERFERGE PR L B R ELR 0 AT
K, PORLEF ARG L5 R R0 BE DR A ARy 1) 2 57
Lo AR AR AR I 22 R K (R D), XEUF 2

FEN R LR R A R ) J R 2 —,
AL —sE R BB A AT 4 24 F Y AR A B R A L
PR BT 2B R L AR R T S e

IR SERTUN VR B T B s S ct I i/ 1) = E LG GER N
AN, TESAL, G LRIAM L, B kA S,
M R R ARV 25 . AEREZ 1T, i T e R 2L A
M, 2B LKA — B ) (0 B D A% 1oyl
WA, FIH BAC-FISH X2 FHUFAERG S 4 5 Yttt
77 A0 Ll Y AR A M0, 200 W A AR /K
TN 245 Y B A AT I (18 2 A [ 1 A S 6 R )
AR e AR KA AT 1) o IR b & B FE DR AL I 4L ok it
AT YOI, — I TRAN T ARG TR AL,
A5 AT NI . HERH AT [ YR S A e X
HoAZ R g RO O UERf vl 5E . AT, 6 24 T B AR R AN
BT AR AR I R e AR LU A T A AT IEAE AT
TEAWIFEH, M Cot-1 DNA 7F 3 M _Ef FISH 45 5
KE, BEHEFHE 3 ADFREES ARG E AL
WA (KA1 Ko L), XIX 3 AP IRIE G AR 3
IR AR AT BT IR . 55 R ) G AR B A3 Bt
THEANT], IEEARYE K FESERI 4L Cot-1 DNA [FI41ECH
WA, R 3 AP BUIEAT (0 RS, R T 4
AT Tiid. ZEJCEER, AT Cot-1 DNA [RIYE M
RIS HFTIA Y BAC-FISH HLAG L (0 A% TR 90 AT
U6, Kdt— D3 mhs s e R U e i .
AT I e T LR R A 22 AT 1V, L85 AU
FURE R AN [ b e € A R A o i o 8 ) ) AR AR R e it
WA, i FLE w] ARk A b R 5 S et i
Ry gt e BTk AR AT R KA 1 e e AR AR R K3t
AR R IR .

4 g

o Je A i PE B R P A M RN —FE, 7EA
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A DLORAE T oK. 24 T BT AR AR B A R i A 24 18
KB Z —, WREEFEN A P B s
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RO AG T A0 RiX K A TR B A SR it A2
bARASAL. FAEE. XEREFLTT AHHH,
Ao Pb R T RS Rt
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