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Abstract: In this study, nrDNA ITS copies from Camellia reticulala were cloned and se-
quenced. Complementary analyses were performed including GC content, estimated seconda-
ry structure stability of the 5.88S region, pattern of base substitutions, nucleotide diversity, and
phylogenetic reconstruction. The ITS copies showed a high degree of polymorphism including
pseudogenes in C. reliculata, suggesting an incomplete concerted evolution of the ITS region
that may have resulted from hybridization events and dispersed distribution of rDNA loci a-
mong chromosomes. Diversity of the pseudogenes can help in understanding the origin of the
cultivar C. reticulata. However , great caution should be shown when using these pseudogenes
to reconstruct phylogenetic tress.
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SE—BS ) I, PR — RN, ITS JEN £
R F AR R 2R . R — B Mo
P AT ARG (unequal crossover) (HEDR ##
(gene conversion) F14: [N § 1% ( gene amplifica-
tion) 25171, AR, 4 —ttAkAE TDNA 34k
R AR RMAER HF 5 1 ITS ZAMIEE R
TEFANWIENAZ M, BRBL WA, 5
LR N EAME NI TS J3 5] — 8ok AR 4,
BN Z A B0 s, fefl 24
YR kA TS BEE N # W, g8 )m (Cy-
cas) " FUg ( Pyrus) " #:)8 ( Quercus) ' %
)8 ( Larix) U 254y v 847 e TS BRI, X
SR ANS e ] 9 AR BRI A P i 2%, B AT Tk
Vi RAR I T ) RB Sk (R 1) 32 4k 2 348 A 26 00 1 A
I ITS AV R B, fE— B _E W T B
FETAEIMERE S o U, 3R] X 285 WA T i
IBURES T , Y ITS 25 PEM LR ALK SR LA , 7T Ak
23R RGEHEAFNYIRITE ST S AR AL T 4 P38 UE
%[13 -16] R

11ZR)&@ ( Camellia L. ) J2 112 B} ( Theaceae ) H1
BR—AE. AR, ITS 8% A Finicd
¥R T ILR B ARG R
WARI BRI ITS fAAE A, XEFTIA
FINZRERY TS M B H IR R4 P4 5
Z 1t IDNA A7 0BT 3, A Nt gt HH i |] 2232 W] fi
BOITS AR Z 5 (HRA 4 BB ITS
SFiEdi. PR (C. reficulata) XFRE IR, £
BEOME T U S P R X, 2L 2R SR AR
H AT TR RGE I — Al OB LR A D sl
Kl a 2438 A e L H AR B R L SN P
Ko mHFILZEHH nrDNA ITS &5 8 7 — 3K
AL, AR SR ROTU =M ILRARN R,
SRS 9% 1TS F Bekf e ey , LAk 5
W HAR: (1) Kl 1ITS JF3 I 281 (2) W=
A LR R IR AL

1 #REFE

1.1 eHE
AR R AR IR EALY =/ 1L 2% ( C. reticulata
Lindl. ) BT Fr , i FH A5 s Jie R T4, ikt

ZATRAT, DL R DNA IR, A S50 B T A4 b4
Ak Ay B T < B 2 el 0 o WAL Sy el 5 | AR B A
R,

®1 ZRAHY
Table 1 Experimental materials

payic R TRiAx R

Taxon Cultivar Abbreviation Locality
‘3 ‘Juban’ JB B N |

‘MR ¢ Xiaoguiye® XGY B

‘ELfk4r’ ¢ Zaotachong’ ZTH B M
Zgaﬁm”ejmf ‘W ‘Jing’an Cha’  JAC  RWISEAHE

reticulata ‘LHH%‘%, ‘Mudan Cha’ MDC Efyﬁ-ﬁ%
Lindl. ¢z’ “Yunfeng Cha’ YFC B4 A R

‘BRMARLT’ ‘Mayeyinhong® MYYH  RLBIKIHHE
Ry HHYC R

‘Honghuayou Cha’

1.2 #EY5 DNA RER ¥ g 54t

fdiFd DNA $2:BUA 7 4 ( Takara MiniBEST uni-
versal Genomic DNA Extraction Kit) 42 BURE § &
DNA, ¢ 344514 4 fi 8 H 51 % 1TS4.5'-TCCTC-
CGCTTATTGATATGC-3' il ITS5: 5'-GGAAGTA-
AAAGTCGTAACAAGG-3’, PCR #"3% Jz i M A 1
450 L, E AL .1 xbuffer MgCl, 2 mmol/L .
dNTP 0. 2 mmol/L.B|%j 0. 4 umol/L . Taq DNA 3
A1 U, 3 HFF R 95°CHiASE 5 min; 95°C
P30 s, 56°CiB A 30 s, 72°CHEM1 30 s, 30 MG
55 72°CH#EM 7 min, PCR R 7E ABI Veriti
BEEE PCR Y 47, Bush, s 4% (VW V) 14
DMSO {liAk PCR 434544, ™3 ITS F B, JE0Im
Fidet T 1 PCR B W=yt 7 Ik gk,
1.3 PCR # &= i) 5 ENF

Figlifkd PCR 74 . PMD19-T & {4 A 14 45 il
Pt R (16°C) o KT 4L M ki%E A DHS o J&
TR, DARRERE, S SR Y W
Ikt PCR P Y )T
1.4 FIRESHH

[raRAR B2t Ja , 21 GenBank I ITS )7
F .86 2 A ARG MEGALIGN 2k 4 +f
ClustalW xJ )7 3147 HEF , H 3547 A TR IE. 4SBT
FEXSIIARAR I ITS P51 R R a2 % (1)
FIH BioEdit V5. 0. 6% 144 ITS J¥ 51 K B L
KL (Guanine ) Fil Jfd % 15 ( Cytosine ) 1% &t
(GC content) , (2) Mt fELR k{4 Mfold (http./



AR

FPT 4%, =Eg L2k ( Camellia reticulata) nrDNA TS 53] 24843047 3

mfold. rna. albany. edu/? q = mfold/RNA-Folding-
Form) i 5. 8S X & /N M AE(AG,37°CF 14
RNA#R) . (3) Mt 78 & % ¢ HYPERMUT!"
( http:Z/www. hiv. lanl. gov/content/sequence/
HYPERMUT/hypermut. html) 47 ¥ 51 i 2 45
RIKEI . 2209025 1 K TS R WF 5], iR
5P MBA A o ERAE AR N (R R L, F
JH DnaSPY** 3 47 1% 1F 1R 2% 5% - 4 i ( Average
number of nucleotide differences, K) .IZH B L+
#E(nucleotide diversity ;- ) find A5 ( Tajima’s D)
%, 6w, # J§ Recombination Detection Pro-
gram pack-age3b27 # {4: 44 1 ff} GENECONV!®!
BEF PR (4L R,

R B R =M IR RGE R R, T 4 Gen-
Bank Hr 1112541 ( sect. Camellia) ! 343 TS J¥ %1
LA B Pyrenaria menglaensis Jy#h 2% ( GenBank
S L) o W Modeltest 3. 7% gk 455
BATIRE ALY SYM +1 + G FIM S HUAHH.
S U - Hr i 7 ( Bayesian inference , Bl) #4%LFH v

EERIB . W) mf R SplitsTree 4 244, BT un-
corrected p-distances i NeighborNet (NN ) y:#4

#t NN split RGER F W%
2 R

2.1 ITSFIKE.GC SE.B/MNEHBEREFRER
Ko

ASCH M 8 N LR Rl AR B 75 4%
AN ITS 31, Horr 358 PCR &4 T35 44 &
ITS J#31 , H) 7 51 BE AR S5 1 g 602 ~624 bp; T
4k PCR Z44: 53 2% 31 4% ITS J¥ 3K AR 4
Fil 4 648~665 bp (F:HLE 2) .

XA ITS J¥ 3T GC FRtile R,
58 PCR 244 F FiA% 5] ITS1.1TS2 F15. 8S X 1)
GC SR HE MK (54.9+1.8)% . (59. 1+
2.8)%.(46.7+1.5)% ; Wizt 4k PCR &4 F Bt
FRFFUM ITST.ITS2 i1 5. 88 X ¥ GC & =L -4
K (70.6+£0.6)% . (75.4+1.0)% . (54. 0+
0.4)%, BIR, =FILZE ITS F5h ITS2 X GC

F2 ZELZFSARFYITS FHIFHKE.GC SRR S 8S R REMB HEE

Table 2 Average lengths and GC content of ITS regions and free energy of
5. 8S secondary structures of eight Camellia reticulata cultivars

o " Length (bp) (SD GC &8 GC content (% ) (SD B/ E HiRE
Sk X HH KRB Length (bp)(SD) Gk (%) D) 5.8SAG(SD)
var ype  No. ITS1 ITS2 5.85 ITS1 ITS2 5.85 (keal/mol)
S B F 4 251.2(3.2) 247.0(2.8) 164.0(0.0) 70.4(0.6) 75.2(1.0) 53.8(0.6) -50.8(2.0)
P 4 229.2(0.5) 213.5(5.0) 164.0(0.0) 55.4(0.7) 58.9(1.9) 46.8(1.4) -44.6(1.2)
ML XGY F 3 251.0(0.0) 245.6(1.2) 164.0(0.0) 70.8(0.2) 74.8(0.4) 54.2(0.0) -52.1(1.6)
P 5 226.6(4.6) 201.2(29.0) 161.2(6.2) 54.4(1.8) 57.8(3.7) 47.1(1.5) -40.0(3.4)
STP— F 6 251.6(4.6) 242.3(3.7) 164.0(0.0) 70.1(0.8) 75.1(0.8) 53.8(0.4) -51.6(0.8)
= P 8  227.2(2.4) 214.0(4.6) 164.0(0.0) 54.8(2.1) 59.2(2.1) 46.7(1.4) -43.8(3.4)
S UAC F 5 247.6(3.8) 237.2(0.8) 164.0(0.0) 71.2(0.2) 76.7(0.2) 54.2(0.6) -52.4(1.0)
P 4 228.0(3.3) 213.8(4.8) 164.2(0.5) 54.7(2.4) 59.0(1.8) 47.4(0.7) -45.4(4.0)
‘SLF’ MDC F 3 253.3(3.8) 238.0(9.6) 164.0(0.0) 70.8(0.2) 74.8(2.0) 54.0(0.4) -51.8(0.0)
P 6 225.3(5.6) 193.2(32.4) 164.0(0.0) 54.2(1.2) 59.6(3.0) 46.5(1.2) -39.6(14.0)
U YFC F 3 250.6(2.0) 246.3(2.0) 164.0(0.0) 70.6(0.8) 75.6(0.2) 53.6(0.0) -51.8(0.0)
= P 8 228.2(1.4) 211.2(0.5) 164.0(0.0) 54.6(0.8) 58.9(2.0) 46.0(1.1) -43.6(3.4)
) , F 3 252.3(5.7) 239.6(4.6) 164.0(0.0) 70.6(0.8) 76.0(0.8) 54.0(0.4) -51.3(0.8)
BRIFERELMYYH 4 230.3(7.4) 212.8(10.2) 164.0(0.0) 57.2(3.4) 60.8(6.8) 48.0(3.2) -45.4(5.3)
LI HHYO F 4 252.2(2.5) 246.0(0.0) 164.0(0.0) 70.8(0.8) 74.9(0.5) 54.1(0.3) -51.8(0.0)
P 5 228.0(1.8) 215.2(5.3) 164.2(0.4) 54.6(1.2) 58.4(1.6) 46.2(1.3) -43.2(2.2)
[UN— F 31 251.0(3.6) 242.6(5.0) 164.0(0.0) 70.6(0.6) 75.4(1.0) 54.0(0.4) -51.7(1.0)
P 44 297.7(3.6) 209.2(16.6) 163.7(2.1) 54.9(1.8) 59.1(2.8) 46.7(1.5) -43.1(3.8)

¥ F, TS ZhkF5; P, ITS WEETF]; SD, M,
Notes; F, Functional ITS sequences; P, ITS Pseudogenes; SD, Standard deviation.
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T ITS1 X, fifk PCR & TR 28I ¥%] GC
i W %8 PCR 44 T ity s, ok, 2
4k PCR i /58] ITS F34i4E GC & ks
B IR, 201 ITST X iy 118~ 182 fif s 4b . ITS2 1
75~105 fii fi4b , i ¥ 38 PCR &4 T3 ITS )%
FIHIBAT HARA ) XK,

FIXTTF ITST A1 ITS2, 5. 8S | 1 5 AR T, A
WAELLER ITS FEFAK A B fBRT, {00 5. 85 X
T, S8R, %8 PCR &4 FkE W
ITS 3 i A1 B B RE b (—42. 8+3. 4) keal/mol;
Wi P4k PCR 4c44: 3K 15 1 ITS ¥ 51 i 554 A Fh R
% (=51.7+1.0) kecal/mol, 4R, #£ ¥ i PCR
ST HRER TS FHMRMEAMBERT
PCR -4 5 K75 /4 ITS J¥ 51, 7E3% 38 PCR
AT IRM I MYYH_P4 KK 624 bp, %%
il GC &2 (ITS1.1TS2 1 5. 8S X I GC &+
Ay k. 62. 08% . 70. 45% Fil 52. 44% ) ,A G 5%
% (-53. 0 kcal/mol) ,{H 5. 85 X ££1E £ kb g B 4%
S, TN ITST R ITS2 X AEAE £ kb -S54 R 25 BL iy
BRI AR AR S, DA g5 SRR, i
PCR 24 3R-1L 1 ITS J¥ 51 By AR IR #5 W, i 1
4k PCR 2 {4:3R-A5 1 ITS JE5 ¥ R Th sk I

AT JRPP 51 Ry o] FraR AR P 514 7 T e R
BB (LR 1) . ITS ShABEE I 2 i i4% 1
PR AS EE A A ITST A ITS2 X, Hirft G—A,
CoT WEHR N IIA X EZ TR 22. 9% ; 1ii
Al BE BRI I WAL R T L RS, I LB
Bfe ITS1, 5.8S & ITS2 =A K, Hi GoA,
C—T W5 49. 9%,

2.2 BEBREFERHPERN

R 3 i, B o] BEfEE NP 5 M R £
FEME (r ) FIPE R IR 22 R 30 K) 1 B R T Eh gy
F B 5 W BRI KAES 31 A2 6E)F 51 i
5.6 f5F 4. 2 5, X FRrAR3EEFH, &4 X
KA IR R YRR IR 25 U R K HES ) 2
ITS1 >ITS2 >5. 85,

ABEFEN FiAE 4T Tajima’s D /s, &3
ZIAEIY 5 B BRI )P 5 DES R 5 (K 3),
ITS Zhfik)¥ 51 D {E 4% EEE K, H 5. 85 X 513
WEM2R(p <0.05) KW TS J¥5 4 B kit

A MHRSEIR 3 51 D A A 4 % fE RS, HAR 5L 31 4,
Y BB R S i T g
2.3 BHEERRZESH

R H GENECONV %} firfs ¥ 5164 7 AL &
B, o] BEf5 A4 YFC_P6 . YFC_P8. . HHYC_P4 %4
Wroh A 7, HELURAD 54 YFC_P5 fit ZTH_
P3.ZTH_P1 Fi1 JB_P1 . MDC_P2 1 HHYC_P5, \]
RERAFAE 1P R AR, HTER4 TS
A A AT IR e SN N S S S W
W R GRS R E R4 T,

T T B A TS 7 51 # gt 1 R G W, R
MYYH_P4 5 I 4h, zF5 1128 ITS Zifg)¥ 515 ITS &
S BEIFR(E 2) . £ TS TIRB)FFIE R R4l
(I, RNE SR SR F P RA 2R A —
32, T A LA i PR S 800 i AE B S (A R B)
09 AB BRI, ot A XA e IR R Y
F ILZ%( Camellia pitardii) , B~ TR E; B
FALE I 2% B 1125 ( Camellia mairei) A1 5
& 1ILZk (Camellia mairei var. lapidea) J&IT.ILA%
( Camellia saluenensis) .2t 1125 ( Camellia poly-
odonta) f1 4= 2 M- 111 2% ( Camellia subintegra) , 3f:
T MYYH_P4 2 00, o, B 02K I A
CELAEMZE A /NERRE () ITS 5 I A Ar A A A
3, GRS $5 A AE B 300, i
R FHAY B ARl i ITS ShAkF 510 7E AB Wiz
Hr#RA 404 . NNsplit RUAR#EAL 73 B4R 5 Bayes
RERGHALRMEEUW(E3) ., fExM IIARKE
SR MBS R R (D) , REEHE W K53 A8
R ORGP, M —MAEN M TS
SEHFFUIHERR , JF 1 84 3 T AR /)
gr3CH,

REES

3.1 ZEWHRITS &5

HLAER ,nrDNA (TS [ 51 £ 25 PRI 7E R R ik
LR Y PR B, SRR (Cycas) ™ (BUR
(Pyrus)!'™ k)& (Quercus) '™ %5, A%k B
AT BB LA B IR AR et bk b (R S5 SR A
EITHE PR —BOH LA RS, AR BR
T 1A TS )P FI7E R4l NAAFED] B I E A



E1H FPT 4%, =Eg L2k ( Camellia reticulata) nrDNA TS 53] 24843047

Sequences compared to C.RETICULATA_EF639856

A H 1 - A —IH A - — R HE - - BB —F HHYC_P5S
B A T - A~ e —H—tH = = - B - ——— - HHYGPAR
Al A 1= —— i B - -——— i b — = - i — [ —-HHEHH— HHY G P3
i A0 [ - I — T — i ——— = = BHH B ——HH—— HHYCP2
3 [ S Ikl i b~ e 8 HHYC P
R 4 — - ———H —————HHH——— MYYH P4
= —H+ -0 1= == - —t i~ - A A HE—- MYYH P3
] A4k 1 - - — = = = - — R — MYYH P2
S [HH AT I H— — S o —— W - HHHEH— —— A MYYHPT
: - YFC_PBR
[T -+~ H- - 4—+  HiH—H-—HH- - — P8
‘ . - - YFC_P7
D LA A H I~ — = R - H e He - e B I — YEGT|
S AT e e A e i i~ = b= B —H - H— YFCTPER
© T - S — A — B HH——-—l—H— - ———— - - - - YEGTPS
= H I— - - YFC_P4
o | 1= - - - — i HE L H - B — R — YEC
HirHE - - YFC_P3
S [ AN 14 = b A A — A~ — =it~ = - o A — i —
S 1 R A A — A H - 4 A vEG P2
7 —H+ B 1~ -~ —H—A——-— ——Hi—i- = =- 4 A —a—HH—- YFCP1
C It 1 = = A — A ——— - H- - dH— R — - HH— MDC P6
© (I A8 (- - el — b —— - o= W - —HH-HHHH— MDGTP5
5 [ AT 1= e =l S — e e — i didti= 4 b= - ——l—H—~ DG P4
O il A 1=t = i = Bl H = - bl W= —l-H i — VDG P3
A L A 1H - - R : - = B - —HHHH— MDGP2
(0 HI —8 I - B e e - B3 S — VDG PY
s O S WP it P T e = = i A —--HHHE—— JAC P4
D [l A+ 1= —— i I - —t ft—imm el = = - = [ = — -HH— JAGTP3
C M —BH — - B — - — H- —-4—+ HEHHE-E—HH-HHHH— JAGTP2
L [HH—HF | ——H A - — — A —————— = — -~ A— H—-H—— H— JACTPT
G [ AL 1 ——-— —H— i ——— - - ZTH P8
& [H AT 1o o= -l b — e e i ———H - - ZTHP7
B [ = - — - — — i — - - - —— - H—— ZTH PG
B [ I e —HA————H—H— - - ZTHP5
Re [ 1= - i — A ——H et H = - — 771 P2
T OHE AT HH e e —H—H——} b - - —H - H— ZTHPS
B A e mi b b — b d b b e i} " b= - A — - ZTH P2
(O [HE—HH I— b b R - R ZTH P
T I R -~ — — b - H - B R H— XGY PS5
W U 48 1 4 : - - - —HH-HHBH— XGY P4
e O Pt S P 4 P o $&Y-F4
B =i — -l 4 .. - XGY_P2
S HH b 1= it — i il b= ] i Fide = 4. ——HIHH-H-H— XY™
O b 1 —— - B - — = = B — XCYP1
D [ Al 1ol b S I X
£ [HH A4k 1 —— - B - = — - — = =« B A - — - — JBTP3
> i 0 - - S — - — A —— - — i ——— 4 H - - - H—HHHH—- JBTP2
QO It B - - A — B —— i —— - - - B ——— - HHH—- JBTPY
< - —-— h H—-— +— — + HHY
A = —He-— HH—-— =+ — +— + HHYC_3
O H—+-— H—-— — — 4 HHYG™
O H-—H+-1= - — - +— + HHYC™1
I e
O |H-—H#-1 } — — + MYYH1
% - i P — — tﬁg—g—
roH— = — —_— —_— - } + YFC™1
S b — M3
é L —H -1 = T —Hi+H—-- MDC 1
g ! +— JAC.5
T - : — — JAC 4
o — — JAC_3
s ' - — JAC 2
S — i } - — JAC”1
he S PR : t ™ %;u_g‘
(S I AL
< p~ — ' ZTH 3
G e } H— + ZTH 2
= —--4 = — + ZTH 1
O B —H+-— } ——— + XGY"3
I H-—H+-— } — + XGY 2
® b : — + XGY_1
O i — + B 4
4 —H - ————HiHH- — + 53
— = t JB2
i i L
b i i t ——1+JB[1 |
200 ; 400 | 600 (bp
[ TS | 5.85 [ ITS2
Base

(1)JB: “Z5HE’ ; XGY: /™M’ ; ZTH, < Bgkar’ ; JAC: ‘%2287 ; MDC: ‘HF%’; YFC: ‘ mi&Z’ ; MYYH: ‘R4’ ;
HHYC. ‘ZriEmi’ o
(2)FHIEF: P REFFFIABEREN ; FIEHRFRERFIGENL
(1)JB: “Juban’; XGY. ‘Xiaoguiye’; ZTH. ‘Zaotachong’; JAC: ‘Jing’an Cha’; MDC: ‘Mudan Cha’; YFC. ‘Yunfeng
Cha’; MYYH. ‘Mayeyinhong’ ; HHYC. ‘Honghuayou Cha’.
(2) ‘P’ indicates that the sequence of the gene is pseudogene; the number represents a different copy.
B1 =L haoThsese N EF639856 3 ITS ThaeitS A5,
=EILFE 8 MEFHEE ITS FIERAANA G RER
Fig. 1 Schematic illustration of the distribution of substitution sites across the entire ITS region obtained from
eight C. reticulata cultivars using the functional sequence of C. reticulata (EF639856) as reference
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Table 3 Nucleotide diversity of the ITS regions in Camellia reticulata

E— R 7T S BHBERT O parmasn e
IS region umber of Polymorphic Total of nucleotide Nucleotide Neu.t.rallt}/ test
sequences sites mutation differences ( K) diversity (7 ) (Tajima’s D)
ITS1 region
All functional 31 40 43 10.024 0.04212 —-0.25281
All pseudogenes 44 131 174 34.646 0.17587 —-0.48984
ITS2 region
All functional 31 36 38 5.420 0.02463 -1.57101
All pseudogenes 44 90 116 21.637 0.17037 -0.68434
5.8S region
All functional 31 15 15 1.673 0.01020 —1.85499"
All pseudogenes 44 76 87 17.394 0.11596 —-0.46882
Entire region
All functional 31 o1 94 16.527 0.02674 -1.12935
All pseudogenes 44 294 369 70.501 0. 15000 -0.62374

B REREEE, . p<0.05; Jo*: p>0.10,

Note: Tajima’s D, * ; p<0.05; no *; p>0.10.
P, —Jr i, ITS TIREFSIAEAE ) AR, KEA R
Yy 648~665 bp, H HAESZAARE S 3k A7 7E
PARPEAI ITS ZfE#E W (AB BIFpEAL) , R
Bear’ A8l 4 ZRTHY A 5R)F 5,2 ZRTH Y B
REVFHNE, Ji—Ir i, = IR WA K &
M IS fik (A, ok Sl 3 181 0 e IV ) 25 S 88 K (3R
3). BAR, = ILEE nrDNA ITS 3k Bf T —8i# 1k,
ZHE INZRAMR N S REYE ITS JF3 a4 s SR A5 1
We? MPE =g IR AT o, FEA LT IL
Rl ag.

(1) 4SBT RETER = 102K TS W A
MR . ABEFEIAK 2B LA T RE S PU B 1L 25 AIAR
TLINZR HARZLE M IR A A O, IX BRI R
mF IR AR A S Pa R 1L 2 RILI R
REFEIZ B ILEE (C. semiserrata) FIZ K IR
REGE . Ho, =P8 INZDUfs o th = 1L 2% A4
VGRS ILZRATE R, i ILR A f i th =/ 1L 2%
AR YRS LSRRI IL 2R 45T IR, I A AR
IWZ&( C. japonica) Iy &R AR . FEABSE
H AR R R TR ES R (B 2) BL A NN split i
AT (B 3) , = ILZE ITS TRk)F FI I BeA B IR
—ANRR, ITS $8 WA AE R 43 S o A Sk
H =g I 2RISR L S W S R 4 3, WR T8
PIMRS%XER;B MU S ILR. BEILE. A

eSS NP NP 2igilP 7t e 1y JIIP- N : 4
Bt NG SCETHT AR Y Wl — A NIARTH ITS #5
WA RS R — 3 b, NS HORAE AB B SE
B g RBRLD BRI R AL mIgESR ALY
2R A Wl — AR 95 W 20K AE ALB
WIS b MY LD 2R TR HORA Z —, 7 —R A
Wk A BEILRRRIL IR P — R A, XS
XA (2000) ¥ SR AE R A — B, I T HE
W 2 IR A R R Rl 3 A AR B, O H B
YIRh i EE DB B AL T 2P LR R A AR
W LLAEMAR | W% A MR X AN B
2R R RN B —Fp R TS $50

(2) ABE5EH ITS Zo a5V A IR n] BER IR T
Wil — 40 AT TS 35 DL PR 4%+ 0 RS AL PR A
Wlo AHFTERM, W IR IONA AR 8%, HR
IS — Yotk 11 Wi ALE Z W 5K IN TEAL Y
HRELLLA RN I T ALRAR 2T, Wi 7E rDNA
— AL R, T4 TS ME DL H B AL 5 I
FIARGACHAN R R, XA — e R AR T
— BB, AR AT RS AL AL Z T 1Y ITS #5 1
A o S AT EEAL AR 1 BRI, 2 7 —3
AL, T 2R TANMAIN ITS 2484, IXFENE
TR 1TS 8 W i ek b, 4 fE
YA S Ao B PR UESE , Tl EARER
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Fig.2 Bayes tree based on ITS sequences data (numbers at the node are Bayesian Posterior
Probabilities (BPP) ; see Figure 1 for graph information)
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Fig.3 NeighborNet split network based on uncorrected p-distances
(see Figure 1 for graph information)

3.2 =HLEITSEER

nrDNA ITS SR Z A BT 07 4 I, 7ei#
A A e — e DL B2 T AB R 10 17 AR B A
ASBEGEFRAT K TS B3 P KA A RAF Fedk: (1)
B 5 N e K BE L AEFEZ) 40 bp Mk, (2)
5.8 XK EEB RORAT, Bk XGY_P1 ££7E 14 bp ¥k
AR JAC_P3 il HHYC_P3 f£4£ 1 bp MflA , I
RITF1 5. 88 HyrEH il 164 bp , HAFHA B A%
HERAS (1), R EEARSE I 5. 8S X AFAEQN I
RS SRR N R IE 2 —, (3)GC TR B
PR, RIIL GC LR R A E ;5. 85 445
¥ fne/dy H B AR S o, R L RS e
FAR(F 2) , HIT GC F A Y& R e P
B B T e, T2 PCR 2544 A & SGHA1
AT W, (4)HFERRFHETRBRER(H
1), GoACHT R 49. 9% , I 33
GC 5 5 % WA, ) i -5 5% DX Ty R 1R ke 2 B
R RIS, (5) BEALIBEES T Sh BRI , 76
PR DL i R BRI, AR BEY
P BEAE R Ry 8 1 G W T B AT A P e AR
(compensatory mutation ) 1, SR, tt 472 7E 5%
PRAGISIERES, 1 MYYH_P4 #I1 i GC &8
JeE MBI ,5. 88 K H H BB, (HJE, %
WS 5 H B TR 51 et , MYYH_P4 5 L 7E K
JE 44 22 bp,5. 8S XA7EAE 6 bp A8 (RS
WANAEAE 0~2 bp A 5) , MBS WA E £ 4 5

1B PR SR AU PR AR R A S R g R e 2 (1 1), T itgtls
Y R BIEN . FERGEM 1 (1 2) , MYYH_P4
BN WS ZR IR S ABIESI I A SCRE—E,
W] MYYH_PA J731 5% 28501 ITS JE S HA 8L
ARG KR, IXIP- BT MYYH_P4 J¥ 51 )\ 2 g 56
DA TE T B HE D e Ak, IR) INde iR 1 W2 ITS flB: A
HATRGER T A BN HE S RE R ARG
R o

=R ITS B AR AR W R 2 &
P, [l — A ) TS fBCREIN 35 D S0 1O AE AR ] 1y /)
SGr3CE(E 2) o TR ITS Bk P R Pl
Rtk , 5B AL AR, N e R
BERPIFPARER B ITS BRIEIN H S0 RGN,
{HRT AW Sk 07 1Y, Bk MYYH_P4 fBRE95 W 4,
B ITS BEEIN 8 W 2 5 I REIFF1 5 B . i Sefik:
PRI e, NI Vil R 22 ) £ A B 8 22 S AR /N B 2 e 4 —
o ITS BN . I ZTH_P1 Fii JAC_P2 11
ZIHAAEAE 4 bp 255 ; MDC_P3 i YFC_P7 #%
WALA7AE 3 bp 25 JB_PA FiI YFC_P3 #5 I {L
A74E5 bp 255 ZTH_P5 I YFC_P4 ¥ 51,
XGY_P3 i1 ZTH_P5.YFC_P4 # Il 2 [a]{LFE7E 2
bp fyZ:5; HHYC_P3 Fi JAC_P3 J¥ 51 58 &Ml Il
% BB BRE P TETE A D DA o AR R A T 7
HEREAG T, 1R ) il el 22 TR A7 AR I 2 S
RN P AR IR BCRE N 75 I BRI, 3X e A I
RIS P W] REAE I 3o i R 2 i P A8 2 7
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Bt 3% ( Appendix)
Taxon GenBank accession NO. Taxon GenBank accession NO.

Camellia reticulata HM061380,HMO061398 ,HM061392, || “ H.8k4r’ ZTH

HM061397 ,HM061401 ,EF639856 Functional JX457339,JX500464 ~JX500468

Camellia japonica EF639856 ,EU579723 ,HM061428 Pseudogene JX457338,UX457340,JX500496 ~ JX500501

Camellia semiserrata EF649688 ,EF649691 ,EU579770 ‘yEdEAR JAC

Camellia subintegra EU579776 Functional JX500469 ~JX500473

Camellia saluenensis EU579768 , HM061345 ,EU579767 Pseudogene JX500502 ~JX500505

Camellia polyodonta EF646285,EU579760 ‘H 555 MDC

Camellia pitardii FJ432115,EF646288 ,EU579759 Functional JX500474 ~JX500476

Camellia mairei EU579686 Pseudogene JX500506 ~JX500511

Camellia edithae EU579696 ,EU579695 ‘ AR YFC

Camellia azalea EU579681 Functional JX500477 ~JX500479

Pyrenaria menglaensis EU579798 , AF456266 Pseudogene JX500512 ~JX500519

‘g5’ JB  BRI-4REL MYYH

Functional JX600457 ~JX500460 Functional JX500480 ~JX500482

Pseudogene JX500487 ~JX500490 Pseudogene JX500520 ~JX5005622 , JX666613
 JVEEIH-? XGY ‘4riEmZE HHYC

Functional JX600461 ~JX500463 Functional JX500483 ~JX500486

Pseudogene JX600491 ~JX500495 Pseudogene JX500523 ~JX500627

(FL4iH: £8HK)



