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Genetic Diversity of Total Flavonoids in Leaves of Hawthorn (Crataegus spp. )

ZHAO Yu-hui, WANG Gang,SU Kai,GUO Yin-shan,DONG Wen-xuan
(College of Horticulture,Shenyang Agricultural University,Shenyang,Liaoning 110161)

Abstract; Taking 135 germplasm resources which belong to 8 kinds species come from National Hawthorn Germplasm

Nursery of Shenyang as materials,using NaNO,-Al(NQO; );-NaOH colorimetery to research the total flavonoids and the

genetic diversity of hawthorn. The results showed that the flavonoid content of hawthorn possesses abundant variation,
and the variable coefficient was 57. 07% ,the variatble amplitude was 0. 25% —11. 65%. It was found that some valuble
leaf resources through comparative study for the flavonoids in hawthorn.

Keywords : hawthorn leaves;total flavonoid content;genetic diversity
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SRR 48R3 B B R Bk, MADS &3 N 2 —
KREEMWFE RN T, FEEY IR ZE B ER
RE SRR, MADS-box FER YEMER, L HEE
FEACAEY IR R T JEER R 5 R E R E
MYER: B2 5T ERERY FHREE KL
B RS SRR A FEFY . PFRRE
MADS-box 3K i) 53 A ) 27 TR , X T AN [ o o
AT 25 RERAFEAEENERENL. 7
Hh MR MADS-box JH i 3 — 25053, 7] R Ji5 391382
FRARAE R b R ek B4R R AR 57 B I R M SR B AR 4R
2%,
1 #EEFZE
L1 a5k

MRS LR E B ) I 3 27 e A 5 v 8 el o o
R % AR FRR PRI A LA . RF A H
4EE, T —80°CUKAE FR R YRR AT . 18 B T i KM A
B (Escherichia coli) FHikk Top 10 iz L =3 1E .

5 RNA 2B A 100 mmol/L Tris-Base (pH 8.0),
50 mmol/L EDTA .4 mol/L NaCl.20 g/L PVP.20 g/L
CTAB, B#i%tZ. % 2.5 mL/100mL, AFE 100 mmol/L,
HeAYRGRE S0 oK B B = i,
DEPC Jy#t Hidil. [ 4% %W .RACE Kit.ExTagDNA %
4. PCR 7= ¥ 73 & 2 & pMD18-T Vector, dNTP,
DL2000,T4 DNA polymerase 1 T4 DNA Ligase ¥l H
KEFEHAY THRA RAF;DNA FIRGEAK &8 Axygen
AR . Bk pEASY-Tlsimple F1 pBluescript SK plus
WHAE 2LV AT, SHERTRFI G LiE
Y TRARAF G, %5 DNA & & RACE
SRSV, 5K 1,

# 1 #HZE MADS cDNA # # % RACE 5|#1F 51

Table 1 The primers of amplification for CmMADS gene

EIL/EA £ izl
Primer name No. Sequence
MADU1 5'-“TAACCTTTGCTTTTGCCTCATAC -3’
BT 4 MADDI1 5-TTTCTTTCTATCACACGGGTCAA -3'
Screening primer ~MADU2 5'-CTGTGCTTTGTGATGCTGATGTT -3’
MADD2 5'-ACTCAGTGCCAATGTGTCTTCG-3'
3'CDS 5'-AAGCAGTGGTATCAACGCAGAGTAC (T)30VN=3'
3'-RACE MAD1 5'-“TTGATGGAAGAGAATGAGCGAT -3’
MAD2 5'-CTGAGGCAGATGAGAGGAGAAGAGC-3
5 RACE MAD3 5'-ATCTACCACTTGCCGTCTTAATCGCTC -3
MAD4 5'-“TTTCTATCACACGGGTCAATCCA -3’
N PS1 5'-GAATTCCTTTCTATCACACGGGTCAATC -3’
TFHEAT Y
PS2  5-AAGCTTGATAATGAGAGCAACATCAGCA -3'
The RNA:I interference
PAl  5-CTCGAGCAAGGATTAAATGTGGAAGAAC -3'
primer RNAi

PA2 5'-GGTACCATTGATGGAAGAGAATGAGCG -3

L2 sk
1.2.1 & RNA2H.cDNA &AL I E RNA f#
WS MR EER S 1) CTAB B4k,
1.2.2 RNA FH & pC1301-ubi-CMMADS-RNAI #)
HE  RNA T (RNAD 18 9 % ik 4K pC1301-ubi-
CmMADS] [ S/ 1 D7 AR o ek 4%
B CmMADS P9 (9 JF U BEHE ) 283 bp B F BORE
AR B SO 3, HARTE 2 X551 95 Rin it i
FE [0 B DDA R, P12 B LLARR S 1 7 o) 4 4 38 o 4% 4
HIERAAR b LIERAMREE cDNA J#EtR# T PCR,PCR >
Y4356 44 R B 1) Fr Bt Rele F1IE [ B Bt File, 3543 513%&
A pEASY-Tlsimple #/& , 2515 % 241 #/& pEASY-TI-F A1
pEASY-TI-R, A EcoRIHI Hind IIl [ it g 477 o o] 2% {4
pBluescript SK plus il 5 41 # /& pEASY-TI-F, [8] i
pEASY-TI-F 8 B 4) /N B B, % A pBluescript SK plus
i, 44 % [B) 2R A pBluescript SK plus-F, F i XholF
Kpm] [R] A} i 4] 7 18] 244 pBluescript SK plus-F H1 41 £,
& pEASY-TI-R, [a]ifit pEASY-TI-R H)EEEI /N B B, iE A
pBluescript SK plus-F,# 5% 747 [8] 2544 pBluescript SK plus-
FR. ] BanHIF1 Kpm] [7] i Ff 1) H ] 2 /& pBluescript
SK plus-FR it ¥ % 15 2 4& pC1301-ubi, B U pBlue-
script SK plus-FR B E§H] /N B B, %A pC1301-ubi K A
B Myt Rk 24K pC1301-ubi-CMMADSI-RNAI,
1.2.3 HEYFELBEMAE pC1301-ubi-CrmMADS-dsRNAI [
R ARAF LA W H @ 47 A 4 R ik #fk pC1301-
ubi- CmMADSI -RNAi # 47 i $7 3£ B, pC1301-ubi-
CmMADSI-RNAi JRL 9 4R FF B # f  k 5 8 Li 40
Tr¥k R BORLS RAT TR RS S I 4 51 B vk R g, IR
5 pl FRIREAR R DNA) A 200 pL BRAZ 254, vK
%5 min JFERAFT L% 1 min, 37°CEE /K 5 min,
B YEB 337 800 pL,28°CHE{E T 200 r/min ¥5 %1%
Fr 4~5 h, BEWRRT & 1 AHAERA ol 50 mg/mL
Rif,1 mL 50 mg/mlL Kan)#) YEB B {& e85 % F,
B8, SR 1~2 d. RIABERBARITEG, 280
HRAF Fe I FRIFEAN SREEER .,
2 HBRESW
2.1 CmMADS #H cDNA JF 514K 7o ke K& 9 8
FEHSR B RNA 3847 [ % 5% PCR, 3k45% cDNA, K¢ 57
5| Wy e 3, FRAFHRTE MADS-box 3K cDNA f 1]
Fr B, B VKRN 45 SR AN 1-ML Bz, VB [B1fie#: 700 bp
LAWK, TA SR, R BT, EE 1 R *
PCR FR18H5E MADS-box 35 cDNA F43 J Bt i) Z: Al
Fi%it RACE 2|4, 7E/5 %)) 5' 3853+ 5’ RACE N (Inner)
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#M(Outer) B| ¥, 7 3" %% % 3+ 3’ RACE P (Inner) #p
(Outen)5 |47, F| Fi RACE 5 &4 Bl 3#47 5/ 31 33 A
P 3. 5'RACE ¥ #7154 750 bp 724 1 A Br (B 1-M2) , Bie
5 5'RACE 3] 5 15 1 #8 7% 51 Lb XF» B A 0 [R] — 26 A
3'RACEY #4185 750 bp Z245 ) H i Bt (B 1-M3) , i 5
3'RACE J¥3) 5 3 L7 51 Lb X, B i Rl — 22 9, 8
2 I RACE 7= 158 1 1k cDNA § 3 21| i) o 5] 7= 4 77 5]
i Vector NTI {4347 7 51 Bf 4, K19 8] 1 KR
922 bp ) cDNA JF31, % MADS 3 cDNA &K ¥
%, i# 3 FGENESH #2 7 H 1) ORF Finder 2 ¥ 43 #r il

M M1 M

250 bp

/

T35 PR FF BB S0 » 1% cDNA JP 51 40, 35 e o R4 1 5 15
F 4331 ATG #l TAA), A 169~850 bp XK 1 4
681 bp KB ORF, 4if5 1 /Nh 227 MR R A A &
FR R S R R 7 51 3238 NCBI 28 (A RBE 2 L X
WIAINE N MADS-box FEN K., 78 MADS-box 3
HWERHELT ATG i FIEA 1 MEEREN LK L%
B, 76 cDNA JFFIH 3 KIHR E T 1 N2 RIRER
(poly A TN AF 5 » HIWi H A H 3 MADS 4K ) cDNA
FP3.

M2 M2 M

¥ :M:DNA marker; M1 55 1 YRR 5 A 8] 724 ; M2.:5'RACE $ 374 ; M3 3'RACE §" #5724 .
Note:M:DNA marker; M1 The first reverse transcription sequence; M2: The 5'RACE sequence; M3:The 3'RACE sequence.
1 #RZE MADS EE cDNA £K i1
Fig.1 The amplification of MADS gene cDNA sequence

2.2 CmMADS & 1 i )55 S5 FF1E b7

HEE MADS £ 5% ORF K 681 bp, 4ifi% 277 4>
RERR(E 2), X5 F 8 A 25. 87 kDa, B 55 HL 5
H6.27, MMAERTFIF, SEEHHATAR
(Glu, 28 4~ i 12.3%), LK B & B (Leuw, 27 4>,
11. 9% Fl 22 & BR (Ser, 26 >, &5 11.5%); MR P 7k 3
(Asp,Glw) S %L 37 4, i PEFR F (Arg, Lys) &S50 35 145 &
FEAKMTER R —0. 771, Prosite S48 P2 o & BRAR
& CaMADS & HJFUTF ) 1~61 SRR (EER T 5
MAREKIQIKKIDNATARQVTFSKRRRGLFKKAEEL -
SVLCDADVALIIFSSTGKLFEYSSSS ) }y MADS-box 4%
F3Ek, B MADS & X, {3 PRI )T 5 N b 1 5 B R ~F
X, &5 DNA &4 X382 5 R R Z RIEWTE R 5
SNZEE AT 86~176 R IR (BT QL-
VENSNYSRLSKEIAEKSHQLRQMRGEELQGLNVEE -

94

LQQLERSLESGLTRVIERKGEKIMKEINDLQRKGM-
QLMEENERLRRQVVDISNG) 3} K-box 45435, , HL7 1)
Type 11 # MADS-box ZEHH &H K & X, K X2
Y MADSbox EH&E K, 2 5B 5EAMMEIE
Fl. SOPMA 43 #73R B o 48 JiE (alpha helix, Hh) F1 TG #L
% iy (random coil , Ce) & CnMADS & 5 it — R 454 1
FE T LR oo R TCRLN A AR5 BT M
FELTE LA ) 59. 4796.29. 07%.8. 37 %6 F1 3. 08%,

#£ SWISS-MODEL 45 %5 I # & B/~ #i 5& MADS
FEHFY 53R (Malus domestica) MADS & H [7) 5 14
5= (PDB ID:5YRS), 2y 65. 6%, LAUhgh#h sy, 1
# CmMADS & H i =4 451 (B 3)., RS R B
7~ QVIEAN4 43-{E 2y 0. 62, 3% B 1145 2 i) CmMADS
BH R =SSR TSR,
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CCCCAAAACA GCAAACTAGG GTTAGTGCTC AGATTCTTGA CTAAATTCGG CAACTTGCTG
CCAGTTTAAC CTTTGCTTTT GCCTCATACA AGCGCTCTAT ATATAGCAAC TACCCTGCCT

M A R E
TTTGTGTAAA GCTTTGTTCT AGGTAAAAGT TGGAGGAGAA GAAGAAGART _CIGCGAGAGAG
K T Q I K K I DN A T A R Q VvV T F S K R
AAGATTCAGA TCAAGAAGAT TGACAACGCC ACAGCTAGGC AAGTCACTTT CTCGAAGAGG
R R ¢ L F K K A B E L S Vv L C D A DV A
CGAAGAGGGC TTTTTAAGAA AGCTGAGGAG CTATCTGTGC TTTGTGATGC TGATGTTGCT
L1 I Fs S T G K L FoE Y S S S S M K E
CTCATTATCT TTTCTTCTAC TGGAAAGCTC TTTGAGTACT CCAGCTCAAG CATGAAGGAA
[ L E R H N L H S K N L E K L D Q P S L
ATACTAGAGA GACATAATTT GCACTCAAAG AACCTTGAGA AACTGGATCA ACCATCTCTT
E L Q L VvV E N S N Y S R L S K E I A E K

GAGTTGCAGC TAGTAGAGAA CAGCAACTAC TCCAGATTGA GCAAGGAAAT TGCAGAGAAA
S H @ L R @ M R 6 E E L Q G L N V E B L
AGCCATCAGC TGAGGCAGAT GAGAGGAGAA GAGCTTCAAG GATTAAATGT GGAAGAACTG
@ ¢ L E R S L E S ¢ L T R V I E R K ¢ E
CANCAGCTAG AGAGGTCACT GGAATCTGGA TTGACCCGTG TGATAGAAAG AAAGGGTGAG
K T M K E T N D L Q@ R K G M Q L M E E N
AAGATTATGA ANGAGATAAA TGATCTTCAA AGAAAGGGGA TGCAATTGAT GGAAGAGAAT
E R LL R R @ V VvV D I S N G R R H I ¢ T E
‘GAGCGATTAA GACGGCAAGT GGTAGATATA TCTAATGGCC GAAGACACAT TGGCACTGAG
S E N L I A E E G Q@ S S E S V T N V C N
TCAGAGAATT TGATTGCTGA GGAAGGCCAG TCATCAGAGT CTGTCACTAA TGTCTGCAAC
S T ¢ A P H D Y D S S D T S L K L ¢ L P
TCCACTGGTG CCCCTCATGA CTATGACAGC TCAGATACAT CCCTCAAGTT AGGGCTACCC

v s ¢

—_——
TACTCTGGCHT_GARCGCTTGG AGGAGATTAC

AAAAAAAAAA

AAAAAAAAAA AA

GAAGCAAAAC AAATATCTAA AAAAAAAAAT

B2 #HE MADSL EEH cDNA F5IE ORF 4L SEREAF 5]
Fig. 2 The full length cDNA sequence and deduced amino acid sequence of CmMADS ORF

B 3 #RZE CmMADS & H it = 4 4 #a i &
Fig. 3 Theoretical tertiary structure of CmMADS protein

2.3 CmMADS & H 5 [R5 R G (i e
Blast 55 .75 i 5 CmMADS & H P51 5 2 A
38 19 K & (Glycine mazx ,GmMADS, NP-001240951) .3
B (Malus domestica , MAMADS, ADL36738) .. % % (Vitis
vini fera , VVMADS, CBI38273). #% 2 & 15 (Medicago
truncatula , MtMADS, AES96044) . & & ¥ #iil ( Paulownia

kawakamii ,PKMADS, AAF22455) . H 2 (Ipomeea bata-
tas ,IbMADS, BAC15561) ., it #u 4 (Gossypium hirshtum ,
GhMADS, AGW23342) | #l ¥ IT (Arabidopsis thaliana ,
AtMADS, AFUS5641) % 8 FhiEs S48 41 ) MADS % 4 i
B — Bt 43 315K 3] 85%6.85%.84%.81%.80%.80% .
8% T5% (B 0, ZFFIRVEME LT 45 SRR . A

95

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

« EYIFRAR . HF B L 2014(20).92~98

Castanea mollissima (1) K (KAE | L1IFSSTGKI
Arabidopsis thaliana (1) |
Gossypium hirshtum (1) | [JHALY ( 7 (AEEL] LTTFSSTGKLE
Glycine max (1) f

Ipomeea batatas (1)
Malus domestica (1)
Medicago truncatula (1)
Paulownia kawakamii (1)

Vitis vinifera (1)

Consensns (1)

Castanea mollissima (71)
Arabidopsis thaliana (71)
Gossypium hirshtum (71)
Glycine max  (71)
Ipomeea batatas (71)
Malus domestica (71)
Medicago truncatula (71)

Paulownia kawakamii  (71)

Vitis vinifera (71)

Consensns (71)

K-box

Castanea mollissima (141)
Arabidopsis thaliana (141)
Gossypium hirshtum (141)
Glycine max  (141)
Ipomeea batatas (141)
Malus domestica (141)
Medicago truncatula (141)

Paulownia kawakamii (141)

Vitis vinifera (141)

Consensns (141) IS N RR GG DSENMV EE GQSSE
Castanea mollissima (198)
Arabidopsis thaliana (211) AFU85641 85%
AGW23342 85%
NP-001240951 84%
BAC15561 81%
ADL36738 80%
AES96044 80%
AAF22455 78%
CBI38273 75%

Gossypium hirshtum (196)
Glycine max  (198)
Ipomeea batatas (199)
Malus domestica (198)
Medicago truncatula (198)
Paulownia kawakamii (199)
Vitis vinifera (198)
Consensns  (211)  SVTNVCNS

GPPQDYE SSDTSLKLGLPYSG

4 FEHF MADS B A RMEIERILE
Fig. 4 Homology analysis of MADS in different species

FIEYIAR WA MADS & 1 B N RémfR~r#E58,C R Type 11 £ MADS-box ZE[N

WZERIBE R, CmMADS EH N MADS-box H:[H 5 ik CmMADS & [ /2 MADS-box 3R RIGE R # FT5E
FFEH, IS MADS KIS (& 4, H, T MADSbox 3£ 2 14 Tt = N A,

CmMADS @M 7| WA RKF . xFFah o THARARRSH, EUEEARE K, X HA
7E 86 bp #1132 bp b &H M EM K & 24> Type I & @FHEHRFE MADS EHTEN KK B Z MEYFHRK) 12 F
MADS-box P HIERF FF 51, UL CmMADS ZWJE T MADS EH#47 R GE#E AL 94 i, A 8 MADS
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HALFH B RS 5rS R SNEE, 31X 7T AR -5 358 B 2
FFHA—ERXER, HHRIE MADS & [ ) 24 1% 5 aT
HLARSEAE A SR Y, 5 H B AR AHE HE Y 7
MADS-box F£H 73Tk b 22 F R (E 5),

2.4  pCl301-ubi-CrmMADS-RNAi T34k &

2.4.1 vpE]#R{EK pBluescript SK plus-FR & &/
FNEHEA FIF B4 #9514 PSLPS2 Fi5| %)
PA1.PA2 535|193 - cDNA, 1§ 2] 2 B Rl B
(283 bp) % 16 B 4h A Bt RMADS il FMADS, 43 516 &2
o] Bt RMADS FIiE ] A Bt FMADS 3% A #/%& pBlue-
script SK plus, #4 5% 7 8] # 4K pBluescript SK plus-FR,
F EcoR T #1 Kpn 1, Xho I F1 Kpn T [&] i i 4] H ] 2% {4
pBluescript SK plus-FR F&iF B Bt RMADS Fi1 FMADS #
S HR T A 4 7 ) e A\ HP Dot B R A

100 — Brassica juncea
100 F Brassica napus
32 Arabidopsis thaliana

Castanea mollissims

1=

_|: Ipomoea batatas
79 Solanum lycopersicum
35| Y———————————— Glycine max

Fragaria vesca

28: Vitis vinifera
48 T4 Paulownia kawakamii
Gossypium hirsutum
—96|: Theobroma cacao

Cucumis sativus

Coffea arabica
100 Lycium chinense

100 lochroma australe

Actinidia deliciosa

0.20 0.15 0.10 0.05 0.00

E 5 AE#%# MADS EEFJINRSGHAKERE
Fig. 5 Phylogenetic tree of plant MADS

2.4.2 FikEE pCl301-ubi-CmMADS-RNAI [ 4 &
F BanH 1 #1 Kpn I [A] i B4 5 8] & pBluescript SK
plus-FR FAE ¥y 32 35 24Kk pC1301-ubi, [B] U pBluescript
SK plus-FR RBEG /N B A pel301-ubi K H Bed 44
FAE Y k2K pC1301-ubi-CrmMADS-RNAI, et
BRI 45 ¥ 1 Th BE A B, B U 9iE B 2R f& pCl1301 - ubi-
CmMADS-RNAi #2531,
2.5 RNA T3 # Ak pC1301-ubi-CmMADS-RNAI % 4k
KIHHE

B F IR 5 BEt ) A B, A 8 D ) RNA T4
AR BT BB A ARAT B U M 2 47 /9 RNA T
BB D ARATE, IR TR,
%F pC1301-ubi-CmMADS-RNAI T 3 # & # 47 Th g
3T .

3 itig

MADS-box ZtEY) H— R B E I R RER F, 7
WYY S 5B ENET TR ET, FERE.
RZE AT R EEEREEZEA . EHERA
% 5% Ko RACE $ R AR ZE At 0 RNA Hr i3 Bf
B85 CmMADS % DNA £ K55, F5 2K
7 922 bp, 437 B IR, % cDNA JF 5] ) 169~850 bp X
B R 11681 bp KEK ORF, 4% 1 4~H 227 &%
FRZH A5 H) B 5, ALY 43 B & Oy 25. 87 kDa, BB SFHL
BN 6.27, MADS-box R:HFEBAF K s YA EE
4RI 1 B MADS-box 3[R 1 11 # MADS-box
HAE, EMMEFRSEERETAE 1 MEERSTH
MADS-box £5#38* . H1 CmMADS] FUill i) & IR 7
LR K E XTFIEHE MEM K & 2 > Type 11
%l MADS-box F:H I IR~F 75 , UL AR 58 CmMADS] %
@ F Type 11 # MADS-box 3R K1

TR IT T PR SEH ) s MADS-box FE [ #E 2R
LML REEEM. kY, C DRk MADS-box #
I PLENA W5 % PpPLENA 3R ZEE AP R &
B RIA R ARG AR R IA BRI, 78 5 5 I 3R A
(R AR A B2 AR G5 AL TE BRI TR R B IE A SR
SRR, R F IR PpPLENA N i) 4% 56 N M
BRFEBE R SRSk g, RIS R R IT A
VIR 1), 2K )5 » R L& — 5 2 4 K it
., MADS-box 5591, AGL8/FUL i35 JREL Mt £ H
FR I o Ak 0 25 3k TN B A0, AR BE MADSL A
cDNALK JFFIM 8 UESE THRE iR BN W EE, B
B MRS AL SR S R B B R BT . J5
YARFEARFZRE AR MADS-box FH 3155
BT B CmMADS FH T3 3% 38 F Ak i 4 @ 7% 1k K A
F 1 B 2 2 DR FE AR SR AR B ) e 2 78 2F 43 Ab L S SR 52
RS AT VER A iR SE T & B 18R i
RIZHEESARYE . FRERTE ST E L, & 3R 35 AP AR
RIS B R, AN BB AE BRI < A ZEAS () 5 o ) o s
) A8 Z5CHR AR SR AR S A E .

S 230k

(1] W2Sc. SCA MR R IMI. Kt K BB AR A 1993,
[2] 3G, FABEL, BEHT —. BIELMI. b3 o Bl ARk 5 1989.
(3] fR, K, T H,%. B W 3 A HRE AR 5 Fh 5 B8 A4
LI, bl RE4,2012,50(23) : 4882-4884.
(4] BREUA. BT 50 B N VA A AL 9 BFSE( D] #a vk . P AL A
RHER 2, 2010,
[5] Chloe D M, Vivian F 1. Two GATA transcription factors are down-
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Molecular Cloning and RNAi Expression Vector Construction of
MADS-box Gene from Castanea mollissima

LI Lin-ling"? , LIAO Zhi-qin"** ,CHEN Xiao-ling"? , CHENG Shui-yuan'* ,CHENG Hua'*
(1. Economic Forest Germplasm Improvement and Comprehensive Utilization of Resources of Hubei Key Laboratories, Huanggang, Hubei
43800032, College of Life Science, Huanggang Normal University, Huanggang, Hubei 438000; 3. School of Biology and Pharmaceutical
Engineering, Wuhan Polytechnic University, Wuhan, Hubei 430023)

Abstract: Taking the flowers and leaves of chestnut ‘Meiguihong’ as materials,the cDNA sequence of MADS gene was
isolated from the flowers and leaves according to RACE technology and EST database from NCBI, plant expression vector
of RNA interference pCl301-ubi-CrmMADS-dsRNAIi had also constructed by the MADS gene to study effect of blossom
key gene on flower bud differentiation of Chinese chestnut. The results showed that,CmMADS was 922 bp containing an
open reading frame(ORF) of 681 bp,which encoded 227 amino acids with a predicted molecular mass of 25. 87 kDa and
the theoretical isoelectric point(PI) of 6. 27,CmMADS was an intro-free gene,and its deduced polypeptide contained a M
box of 58 amino acids in the N terminal. The secondary structure of CmMADS was mainly composed of alpha helix and
random coil. Comparative analysis showed that CmMADS had a high similarity to other plant MADS proteins, and
contained all the M box and K box. The homology based structural modeling showed that CmMADS had the typical
structure of Malus domestica MADS, Phylogenetic tree revealed that CmMADS and TrMADS 3 were assigned to the same
clade. Use BanH I and Kpn I and enzyme intermediate carrier pBluescript SK plus-FR and plant expression vector
pcl301-ubi,recycling pBluescript SK plus- FR enzyme cut into small pieces,connected pcl301-ubi in larger pieces,a plant
expression vector pClI301 - ubi- CmMADS - dsRNAi. Next build good carrier of RNA interference and conversion of
agrobacterium mediated by its putting the recombinant plasmid into tobacco,the function of the carrier for further study
of the interference and CmMADS gene function.

Keywords : Castanea mollissima ; MADS-box gene;flowering period;maturation stage

98

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

