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Abstract: Taking chestnut as test material, GBSS gene was cloned from the first strand of Castanea mollssina seed’s
c¢DNA through RT-PCR methods,and the bicinformatics characters were analysed. The results showed that a full length
cDNA of Cgbss(GenBank accession number: KU162945) was obtained. The length of Cgbss gene was 2 085 bp, which

contained an open reading frame encoding 611 amino acids. The bioinformatics analysis indicated that the pI and MW of

animo acids encoded by Cgbss were predicted to be 8. 36 and 67. 580 9 kDa, respectively,and the protein had one GT1_

glycogen_synthase domain. And the fragment had 85% homology identical to the already reported sequence of GBSS 1.

Keywords : Castanea mollssina ;granule-bound starch synthase;clone;sequence analysis
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SRR AT, WAMNEA BN 1TSS, W
ST DNA TE A5 0T 5% # pr v 56 X, — O T D % 2 15
FR5F BB F F 8 F 5 | kAT KIS B MY 34 55— 5 1l
NiZA R RAE 5ok X 4 AR R #F6 DNA JF 51, i
%N, i AT IR F Y DNA 905 i Ak F Xt Br
W2 R B LB RPN B B, 38 R 3R 18 5 — M #r
Yol

HATE A X FFIH DNA USRI 58 A Y
TR RE B A SE B T R GE , (H R X S R 45 SR R B,
MHERARFE P rbcL marK Fl psbA-trnH Fit Py 1P ] 25 S
HRE /N ERA R LA Sy Rk g S B A Y, RAA 1TS/1TS2
PRFNRR ] AR SR, AT 25 FBAE Bk 52 J8 DNA &I 5 4
FE RO B TN I, 7R 8 R B R AR ) A
TRERE WA SRR ., ZIRK N HEY DNA &IEE
Bt ndh A FER N & F XX o E AR S B AEY) 19 S Fh
23t 59 AMMEIEAT T HEFT, PR H PCR 358 F0 7 %,
IR, Fh N R 22 53 S i 5 e BB O BT iR B I R B
REIE AR KGR M EE DNA X8,

1 MEEFE
L1 skt
RESMTHET V. BN R X HEH0EEE
FY) 18 FhIL 58 MMEAGE D FRAE I T o BB
FUEY B 53 7 » [F) B AN GenBank %54/ PE H F 3k Begonia
oxyloba J¥31 1 4¢(GenBank ID:JF756335),3kit 19 F 59
A,
L2 Rk
L2.1 #ig% DNA 2 B FRIBEBEYM
DNA R B, 78 32 B 3 DNA B, i 208K i B 11
BE R AR L iIn A CTAB-free+2 % PVP ¥ WK K IR
1RGN —20 "CYKER 10 min f5, .03 B
KM Y E N DNA #2BUGR 5 & (Tiangen Biotech Co. ,
China) ¥ Ut B AE 5 BRIRBURE & &L DNA, 38 i %41
SyYEEEETTART 1% By B BEE A i Yk AT I DNA. ) J5t 2 1
WREE B 5 WUk BE R R 30~50 ng « 7', F—20 CI-
.

*1 Atk 18 FEBEEMTR
Table 1 Begonia oxyloba samples for test
[T SRR GenBank 5 FERh AR SRR GenBank 5
Samples name Location GenBank No. Samples name Location GenBank No.
KT599066 KT599047
Begonia jingxiensis VivE i N KT599067 Begonia pseudodaxinensis SRR P R KT599048
KT599068 KT599049
KT599077
Begonia fili formis J R AR | R KT599078 Begonia grandis PR R KT599072
KT599079 KT599073
KT599091
Begonia umbraculi folia IR A L) T T KT599045 Begonia chingii TP AR AR ) KT599092
KT599046 KT599093
KT599039
KT599063 KT599040
Begonia leprosa JUEEEARE A IE P RSE L KT599064 Begonia fimbristipula JUPEREAR ARSI L = R B AR A B 5 BT KT599041
KT599065 KT599042
KT599043
KT599088 KT599054
Begonia daxinensis IR A L) T T KT599089 Begonia palmata IR KT599055
KT599090 KT599056
KT599050
KT599060
Begonia picturata VivE i N KT599051 Begonia longi folia ) KT599061
KT599052 KT599062
KT599053
KT599057 KT599069
Begonia luochengensis IR AR )T R KT599058 Begonia handelii IR TS S KT599070
KT599059 KT599071
KT599080 KT599094
Begonia fangii IR AR )T KT599081 Begonia cathayana SRR R P R R KT599095
KT599082 KT599096
KT599083
KT599074 KT599084
Begonia gigaphylla SRR R LR KT599075 Begonia edulis VivE i N KT599085
KT599076 KT599086
KT599087
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CA), PCRY"#8 2 I & & (25 pL):2 X Tag PCR Mix
12.5 uL,BI#1(2. 5 pamol » L)% 1.0 ;L DNA K52 oL,
e ddH, O #h 2 = 25 uL, PCR ¥ 3487 .94 CHiAR
P 5 min,94 ‘CAE 30 5,57 “CiB k 45 5,68 ‘CIE{# 2 min,
PEFR 40 WK, 72 CIEA§ 7 min,4 CIEFE. PCR=HH 1%
Ty B W e FEL VK R I 5 Y A T AR A R S8 B
THE,
L2.3 Jp8lortr WP BT3RS ndh A FEH A &1 IX
Ik e [R] 22 B 9 B4 4 {4 Codon Code Aligner(Codon Code
Co. , USAY KX} Bf# , 3 # i NCBI %idfi L2 ndhA
RN G TR F 5 LR R FFIIESEE A
AR, 8 B— AR HER TR . R MEGA 5. 1 844
HATZFF X A4S IR A R AL . A A Kimura
WIS B0 A (Kimura-2-parameter , K2P) 354 5 18] 74 75
AR B (pairwise distances) . f PN BE B (distances within
species) FlF &) E 2 (distances between species), 4P
B2 B9 1 (Neighbor-Joining) ¥ £ 3 45 & & # , 1 Fi K2P
AR #4171 000 K Ak, BAEHEENITEMRS
KB EYIRA MEGA 5. 0 84,
2 BREHW

Y EI R T BN 4 F PCR R AR,
R E TAE & B, Bkl 3 IR A ) B B BRI o kLA 4R
BN AT RE R X B Y E & 2 2 W BRI S
WA, S B LS CTAB 3 AR5 &k T kiR
R AT TP 1) DNA, IR M A B & 1R
Bk S B Y DNA 7] LU F SSR 51 & . &
4K E M DNA KBB4 43 FHric W58, DNA KIEHG
AR R PCR Y1, T A2 4 iR BE & 52 ma PCR 9731
HIEESH 7 DNA RE A HEREEE N BHEE
3E B AE e 5L T A G 3R B DNA R & B A9 76 MR, AT R
G| YRR Bl 456 & 1R PCR ¥ 80K, ixiXs:
X ndh A FEHRNEFFF Y a2 R0, YT R
BE 72 ‘CHY yndh A FER N & F 15| 9% TRk H R 4E
WY HERE 18 22, A S R oR RE AR I 1Y R AR I
fRIRBECH 68 °C R 3 HE BT, 58 AN K HL Tk 457 B 52
B HI R Zh R 100% (- 1), B KL € K DNA
B 514 PCR RN A Fol B IR hy 68 °C.,

58 AN s ndh A FEP P9 & F 1) PCR 93 s 5
N P B 2R (O I 3R A5 1 o & 9% 31 L 1E S 1) )7 37
NI BERE B A 2 R D H 100% ., Frfsi) 58 4551 L
X sndh A BRI N & F PR EHR 1 113~1 130 bp,F
B BEH 1 182 bp, FiaI A AE 101 A8 R0 63, Fifa] 0
Tl 9B A5 BE B 1 K /INE BEAT W P S 0 G E B AR, 45

1 ndhA EE PCR =Y HikE R
Fig.1 DNA electrophoresis results of ndhA PCR products

RN EFTE S RS SR AR Y BA s R
V7] 25 S5 L/ IS B e PR 8 S5, o 1) 382 4% B 29 D 0. 019 40
0.000 19, F N BAEFEE S 0. 000 20£0. 000 06, —#FF
TR REESR,

W XTI 59 4% ndh A FE N & F 7 5 A 4R
B ONDA (B 2) , ARz 18] BB 4% B 8. 70 JT , 18 >k

Begonia jingxiensis-1

Begonia filiormis-1
Begonia filiormis-2
Begonia filiormis-3
Begonia umbraculifolia-1
91 59 Begonia umbraculifolia-2
Begonia umbraculifolia-3
— Begonia leprosa-1
T00 Begonia leprosa-2
Begonia leprosa-3

Begonia daxinensis-1
90 ; e

Begonia daxinensis-2

Begonia daxinensis-3

Begonia picturata-1
Begonia picturata-2
Begonia picturata-3
Begonia picturata-4
Begonia luochengensis-1
Begonia luochengensis-2
L] I— Begonia luochengensis-3

38 Begonia fangii-1
45 Begonia fangii-2
Begonia fangii-3

Begonia gigaphylla-1
Begonia gigaphylla-2
Begonia gigaphylla-3

Begonia pseudodaxinensis-1
WE Begonia pseudodaxinensis-2
Begonia pseudodaxinensis-3

100 — Begonia grandis-1
Begonia grandis-2
—— Begonia chingii-1
100 Begonia chingii-2
=0 Begonia chingii-3
Begonia fimbristipula-1
Begonia fimbristipula-2
Begonia fimbristipula-3
Begonia fimbristipula-4
Begonia fimbristipula-5
65 Begonia palmata-1
9 Begonia palmata-2
Begonia palmata-3
Begonia longifolia-1
Begonia longifolia-2
Begonia longifolia-3
Begonia handelii-1
Begonia handelii-2
Begonia handelii-3
Begonia cathayana-1
Begonia cathayana-2
Begonia cathayana-3
37 Begonia edulis-1
Begonia edulis-2
93 Begonia edulis-3
- Begonia edulis-4
Begonia edulis-5
Begonia oxyloba

2 BF ndhABENEFFIINMEBERRESN

Fig. 2 Cluster analysis of Begonia based on ndhA sequence
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WA MEETE A R L BR T B. gigaphylla W53 3CH
FAAB T 50% LB L HRITE T 50%, 41
BT,

3 itig

iR B R AR W a0 & 7 s 3R IRk S TR
&Y DNA, BT 5 HL AR &1 , (U 50 BT 2 5
T =5, BTE it R RS B B AR, A CTAB-
free+20PVP VR AL 38 , P-4 55 R 0] & B L
HC, %77 B3R EUY) DNA 4R e B th s K, 16
BT TR IE R B Y ) DNA,

AW S TE 5 Bk B (CBOL) 1A S 348 (1) DNA & JE 15
RBOZAFE VAT 3 AR : DTZERN NS 307 2 45 /N , [7] A
TEFIRIA B 5 38 1 728 S A o0 A0 mT R W R X 43 T K 5.2)
B R B B4, T PCR ¢4, i H— A 5 B gk fE
SE RGN R , J6 H R R AEAE DNA B i A R Cn - 4 il i
HIZGHE EE AR IS I AR AS) 5 3) P i B A X R <1 19
XL ETERIHERLI Y. 53 =S L, Y
Hrif) DNA T BT 58 2 RAH X 218, R BA 2 N Jr
TR JER AL« 1) A 40 20 A 5 DX 4 3 Ak T R A8, 5t % 44k
/N B R BR e R BE COL R E I THEY: D R %
SERIFSE R PRI BECUN ornL-F) A8 S8 Rl A FAE
BRI BNY iR LA R e AR AR, R
WAEH BA 28 AR, 51 Y@ 2. ik, 18
LRGP SIATIS NG du S S R b v 2
BRI AR I AR X R F (AR &5 22 5 X,
(7 A IS (A PR A AL B 0 3 BRI A il A T 3
W Y MEATHE KR 44k, B DNA & B
FEMFLA Y . WAL SRR B 2 W A ) Sk
£ Bl matK., psoA-trnH rbcl,

ERRTHIGREBEHEY K DNA ZBE5R A, &
AHIRSES B T 45 R KW, 3 Atk R B (el umatK
H psoA-trnHD) T RE Rt T HEML ARG , 3% R oA 722
BURBE IR B 5 Y Fh o1k i ) 45 45 A ) 2 I DR = 3L
Foft oA R [0] B B /N, AN FF T 38 45 22 53 9 ¥ (barcoding
gap) , Y7 IE B 26 78 FREBR, A 1E B AR BRI 58 A AR
#E DNA Y5g 0. ERE %R+, RABAER ITS
Jr B AR S A0 E) A8 S LU AR OR AR TR I R 22 SR,
B BRI R TR %58 R IA B 100%, 7] 25 IRAE RO
%8 DNA IB B4 MRS, EEBOEREHEY
EAAHNMZEEITS FBAEZENRSE . Wi, 7
Y SERK I R AW I B 75 T KA U R AR R B

PR  ndh A FER N & 7 B — 202K B P E 9
WEERARIFEEROR . B P, 2T ndhA EH
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PR T DX 38 A% B B 20 i 3R B, b DY BE B /) Tl ) B
BAEREZFEE UM >HERER, LA B
gigaphylla YFHEI 3 SRR BEA R T 504 (B 2), B
IR ndh A FER N & T & TP SRR 5 1TS M LU R A R
&8 ndh A FER N & TFHE 3 A Bt (rbeLmarK Fl
psbA-trnHDIR-E 41T 9 T IE ) 46 58 ] BB 2> 42 5, T8
4 ndhA &R A& AT LIRS BRI 2B AE Y DNA &8
B — AR I Fr B

g5 BRTIR s N R R 19 N F 59 A
AMERY ndh A FEH N & 5551 4347 K BL3X 22 B o
ndhA FEP N & T 75 BES B 1Y X 70 - ), 18 N Fh
RE AN RERTE B R R BB YR
B— A DNA KB 7 5. %058 o 3t D
ndhA FER N & F P FIME R DNA T8 09 % Bk i 3 JB AR
YA AR R AT AT R B T — B S

&2 30k
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Application of DNA Barcoding Based on the Chloroplast ndhA
Intron Region in Classification of Begonia (Begoniaceae)

ZHAO Bo',LI Jingjian® , MAQO Shizhong' , TANG Wenxiu!
(1. Guangxi Institute of Botany, Chinese Academy of Sciences,Guilin, Guangxi 541006; 2. College of Forestry and Landscape Architecture,
South China Agricultural University, Guangzhou,Guangdong 510642)

Abstract: Taking 58 samples from 18 species of Begonia as materials, chloroplast ndhA intron region was used as a
popular marker of DNA barcoding for species identification to evaluate its species resolution rates in the genus Begonia.
The sequences of the ndhA intron region were assembled using the Codon Code Aligner,and then aligned and the genetic
distances were computed using MEGA 5.0 in accordance with the kimura 2-parameter (K2P) model. The neighbor-
joining (NJ) phylogenetic trees were constructed. The results showed that the ndhA intron region was about 1 182 bp in
length,and exhibited the highest inter - specific divergence, and this was significantly higher than the intra-specific
variation. The ndhA intron region had reasonable high identification efficiency among all tested samples. The NJ trees
revealed that all individuals of each species formed a strong monophyletic group. Species identification with ndhA intron
region in cluster supported the taxonomy based on morphological characters. The conclusion suggested that chloroplast
ndhA intron region was a valid DNA barcoding gene for species identification in genus Begonia.

Keywords : Begonia ; ndh A intron region; DNA barcoding; species identification
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