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Phylogenetic Analysis of Oryza officinalis Complex
Based on Ribosome ITS1 and ITS2 Sequences
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Abstract: Five wild rice species in the 0. officinalis complex and two cultivated rice varieties were phylogenet-
ic analyzed based on the ribosome ITS1 and ITS2 sequences. Their complete ITS and the 5. 8S sequences on the ri-
bosome region were amplified by polymerase chain reaction technique and were analyzed by online software CLUST-
AL W(2.0.12) Multiple Sequence Alignments and Neighbor Joining. The results showed the ITS sequences all had
high G/C contents. By comparison, the ITS1 had relatively high sequence length polymorphism and the ITS2 had
more base mutations. 0. officinalis and 0. alta were clustered together in the phylogenetic tree and they were far
from the cultivated rice species. The 0. australiensis, 0. punctata and 0. brachyantha were located hetween these two
clusters and they were on the interim phase of rice evolution.
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Y7 fRNA MM Tt B g4, 4D 18S 1268
FIFS A R X, M ITSt 1 1TS2 F 31 h ik
HERROPERTFI EEEHZRATHARAR
iR a ", B, MA ITS FRIEKR.
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20umol/L & #)% 0.8pl,DNA 60 ng, Taq M 0. 1l
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Table 1 Size and G/C contents of ITS1,ITS2 and the total

ITS
ITS1 5 ITS2 5 & ITS 71
B ITS1 ITS2 Total ITS
Materils 4w (bp) G/C KME(bp) G/C KEE(bp) G/C
Size (%) Size (%) Size (%)
9311 196 74.49 229 76.42 425 75.53
Nipponbare 194  72.68 230 75.22 424 74,06
0. brachyantha 195  71.79 229  75.98 424 74. 06
0. punctata 203 74.38 214 77.10 417 75.78
0. officinalis 197 77.66 231 79. 65 428 78.74
0. alta 206 78.16 229 79.04 435 78. 62
0. australiensis 206 79.13 229 74. 67 435 76.78

RS ITS P53, 8] MR IERE 9311 MA A
B UREHEFLERNFI K E & — (4247
425bp) , MMM EF A BRI FFEF AR M 1TS B F K
B K (4350p) R HEBHFIKER /D
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I ITS R A 81K G/C R 8,931 FIBE A B4
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BHERMMAAFLER/OITS FAIMGCEE
o

FSMER AR BRHNREATERS
BT H AR ITS P KM G /C SRR MM,
ENZEKEREZATHAE 311 f1H A2 H
HER, BWBELEBEITS FHKEFSEHFHE
RBHEER BETHITSI B G /C 8B EHK
A ITS1 I BER(79.13%) B S HHFH4E
RBEE T2 FHN G /C EBHRKA ITS2 5|
PERIEH, R 74.67% ,
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FRtEFE—EER (B 1), T TSI F5, 5
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TE6H 65% , B T M B A BS 2 5h, b R Rl b4
B2 @ ITS1 F ITS2 B3, R Bl R WAk S W 4 3,
CEZENERSN, TRHTERS
A HEE, TTS1 B 50 0 R B 75, T ITS2 R 5 2
FRREA M ERB L, Bk, KRR TSI
BRI 6 R R o R R ¥, T ITS2 &
FE B 72 520 2 6 TR MG B D R M, S B
B EEG/CRBAMFIIKESEHMTHER
REEER,
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FRTAZ0065°-"065&00
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B1 FEHHITS1 # ITS2 FHHENE M
Fig.1 pairwise aligned scores between sequences of
ITS1 or ITS2 originated from different rice
Nip: HZ ;0. bra: G FF4EM;0. pun: FEAF AR 0.off; HHAH

EF8:0.alt: HAFEFAME;0. aus: MMEFALR, FHE
Nip: Nipponbare; 0. bra: 0. brachyantha; 0. pun; O. punctata; 0. off;

0. officinalis; 0. alt; 0. alta;0. aus: O. gustraliensis. The same as below
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Fig.2 Phylogram trees constructed based on the total ITS

2.4 FE#EITS1 71 ITS2 B ERFBENHF
EU LGP NG/ CERAMFIKESSH
A AE 4L ITS1 ZERFM B ZBIMER KT ITS2 Z
FHER, TMFIRBEHEE T2 ZENERKT
ITSI ZEMER, —EBRNERRR—BM. X
THRBEX AR KWEFAINTT 2 MFFHHE
AT ESL (B 3) . X F ITS1 FF 3, 76 206 L 4
FEST A MUEARERELER, SHELHEY

27.7% . HHAH 20 Mg ks GC/AT BEME

B UMEREGC/CHRA/TRERR S, 55
R TSI FHI R EEH 4 A8/ 8 18 A/ R
RELM2 NERBE A EA/ SRR R, T AX 2
IMRKHBARFBRBRCE CHE. Bt 88T
BAMKELEHMG/CERMTR, BRIKLZS

MREEFE—B,#5 ITS1 8N EF Z ABRERS
HamE R,

7 ITS2 P35I/ 231 MU A, 101 MR AR
ERER, SBELKN43.7%, HdhH 54 A
BEE GC/AT HEMHBR 29 MIm &% G /C K
A/THENESR, & T2 B PR RERSAFE
BEET-REKFBRMABRREE, GEEKER
S EoAt S B UM B3 A/ B A, R R K
EERAK, FHINXLRENSERME KR
T RUBMEEERMEFEFAELMERZEE
FAS MR FHERFFIPHAKEZH A/THE,
ML, B B A BR 8 ITS2 B3R 5 b 7 51 2 A
BREIEHEREE, TE 6/C BRI,

1781

Nip CGTGAC &C—. . . COBAGCGC———TCGCACG: CBAGRC) GGCCGCA GGCSCC 105
9311 Cooo AT 6. —. .. CCGAGC. (-——TCG. .&~——CGAGGCG................ G C.. 105
Obra T.. A .T.......iiiiin @ —. .CCGABC. (~——TCG. .. C6~——CTCCBGGA. ... .. ... . .. eivrereiseiien, C.. 108
Opun T A.. T C 66. . GGGGGE. C———C6C. . . CBEBGGCCCCCCCAAC . ... ... ... G G.. 114
Ooff C...A..Cooroiiniiiiiiiiiia 6.CG. . 6BCGCG. —————C. .. C6~—CCRCECCOGEE. ... ..ottt Coovieeeiin C... 108
Qalt C...A. Gt G CG. .GGGGCG CGCGACCEC.. G6—CCRTECCCRES. . . ... ... .. G C.. 118
Oavs C...6.T... . .....coiiiiivniniint G.CG. . 6GGGCO. CGGCGRCCAC. . CB~—COBCECCCR6C. .. ... ... ... Cooiene C.. 18
Nip GACGGCGTCAAGGAACACAGCGAT ACBCCC—BCBCCG-CCOGETCRECCCTGRCCRTCCGECEGCECARCACGATACCACGAGTTAAATCC 184

9311 P A G...T...... C.... 66.C...T............ (-] SO C.T...A...C...AT.C 198

Obra .. A.8............ 6..T..... .. 1. T .. G .T...A...T...AT.C 185

Opun .. A.G............ 6..T.... e T-C.Cvrnnnnn. Ao C.T...A. .. T...AT.C 203

0. of f c.c.. T...C.....=....T-C..C. ...6T.. ...C..C.. A _.C. .TC - 197

Oalt ..C.C............ T...0..... e AC..C........... [ C..T...A...C...TC.- 206

Oaws ..C.C............ T...C..... [T o O 6C............. C.T...6...C...TC.- 206

1782
Nip ~CAM, ACE( -CCT-ATCCGG G0GG-ACBCGGTATCTEGCCTCOCACACCTCEORACACORTERRCCAAAGCTCRAECTGCCGROBAAGCATACCHE 118
a3 ...l ~...C~CCT-ATCCGGGAG. . C.C. ... -ACGC. . T.TCT....C...6.60. 7CGC....C.6T.... 06, .6C....6.76.....6..G.G....6. 115
O.bra C...............C =...T~CCT-ATCCGBGAG. . 6. 6. ... —86GC. . T.TTT.. 7. .C.GC.GCAC....C.@T.. .68 .6GC....0.66.....6. .G A....G 115
Opun Coovnvveennan.. c.C... ..8.C....-ACGC. . T.TCT....C...G.6A.GCGA, ... C.6C....C6..6C....6.70.....6..6.6....6 103
Ooff CA............... C.C... CACCCGGCCCGGBAG. @.C... . GACEC. .T.TCT.. .C... @8 GT.G0GA. .. C GC.. .CG .GC....6.C6.....6..6.6...6. 120
Oalt —C...covvvnnenn C.C... A~CCCGACCCGGGAG . @.C... . GACGC. . T.TCT....C...G. 6T.GCGA....C.6C.... (6. .6C....6.€C.....0..0.0....8. 118
Oaus ~C... ... ... .CC. CCCCAACCCGRAAG..G C. .AMCCE B6.CCB. .C. .GTC.CGM....6CC...CA CT...CCC .. - AC...C 117
Nip BCACAGCGCATGETGRA-CABCTCACECTBGCTCTABGCCGCAGTGCACCCCOGCACECABCCA0CECEAT GECCOCTCAGRACCCAAACECACCGABAGCEAACGCCTCRRACC- 230
311 . AM.G.T......~AC .6 ..T.6.TCT..6C..C.6T..A...C.6.G. C... .G..C. V..C.. TC.G.AC...A....AC C..AGC.AA. GCC.C.. C.~ 229
O.bra ..BAGG.T......—AC.C..TGTGT.6C.CGT..A..CGG.C....C.C..T..C...TC.G.AC...A .. AC.G..AAC. AA.GCC.C...C.- 229
O.pun .. AAGG.T......~AC_ A . .TGTCT. TT..C6T..A..C.G.G..C.....6..C. V..C...CC.G.AC ..8....AC6.~—C.CAGC-.C...C.- 214
0.off ..AAG.G..C......-.G.C..A...C.G TCT..€T .C.€T. A.. C.6.6.C.....6..C..C..C. TC.G.AC. .G. ..AC G .-— AC.66C.C...C.- 231
O.alt ..AAM.G.T......—.G.C.A. CGTCT..G6..CGT. A..CG6G.C..G.C.T.C.TCGAC .G...ACG. — AC.GGC.C...C.- 228
O.sus ..ACAC.T. .. AGT .A. GCCOA.TT..ATC..C. €CC.6 ...C.-..T..G..CTAGA..A...CAC.— ALCGET...AG 229
B3 ITS1 #1 ITS2 A 3 b 3

Fig.3 Aligued sequence of ITS1 and ITS2
- R EB KRB R ;. KM BRI A - indicates the missing base site, . indicates the same base site
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Fig. 4 Unrooted dendrogram tree of O. officinalis

complex show the clusters of rice species
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