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Eoe ML FHEY, TR MEELEWE, TR FRY
e ML AR AR T 0 B W KR, K 410004
2o B LR 22 Aol AR W6 T 1553, Kb 410004

HE: MADS-box 2L B 2 A A M) b — K A AR T o9 AR %ok, EHMILE TLE T RAEZTZRAE
YR . A TIRAMADS-box Rk 5 B L4 LA H T 69 68, AT AT4RAAL T 5104/ B 6 A% oo Bt AT 45 e 2n
M, 75k H P 49MADS-box Kx & B, #)F A W15 &5 7 =t a2 ey KR RATRRHEX ., ZaOLH. @l
TAiAn R GG AT, BRI T HI1FF)15/MABEMADS-box Rk A B, KA SR, B AR RARIE R A4
KT VAGA3FF LR . 4547 B AR R 69 %)% 5] B =, 1544 EMADS-box & & 84 T M1 34 4 a-385% Fo T AL
W ot I tm AR TR £ 2 A a AR N BT A RGE E 3 L AMADSE M. RESH R T, 4 5MADS-
box A B R T 5 A6 LK, 4RE5MADS-box ik F Kk F #9newGh2734. Gb38883. Gb28587#2Gb331687T #

FEARA TR RIE T ZAER; GhI630I T ABRBILB TR F IR RELR,
KA 485 MADS-box A F Kik; FFiLids, B ELF

MADS-box 4 K 5 4 — 2K £ MADS 45 #4) 45k
(1 [R5 e B BE AL, i 1) B 1 — P Sk R 7, 7
;Y. Y. BEEEYIERFHMADS-box 2 K £
B3 kA Y At R IR R e S T R HEAE A . Becker
FITheissen (2003)fRFEFERILEH . B 45 R LA K R
GO R A IMADS-box 5 % 5 K] 73 1Y
MIMIKCH P2, I MADS-box%: Kl — & A 1~2
NN T, wIGEE A EEAE I EER T
SRF-likelk . MIKCHY B K — M GG 6~ & 1 F17
ANINE T, Z IR R Gt B 1 3 B R4 4L,
435 (1) MEF2-like MADSI®, /& — B A7 T-Nii o
29564 2 FEFR 2H B 1) E 8 PR s B X, =456
R DNAF 2T, (2)F 0k s B K2 — Bt
TTONF AR R EE R B, i R A B A
FHAE; (3) TR A T MADSHEAIK IS 2 7] () 4
B/ 74, PR ST R AR UK (4) CHGZ AL TKI
TR PRTFREE BRI X, CEER ST
MADS-box £ FH B4 4~ [ 12 B (Immink252002) o
A TR HIMADS-box Bt R K iES 5 T g
REER . TF A KT LIRS AT )
ARKKEMGESESEREP R ES, Kk
HE PR R EAL AR SR i H 0%
1£4£2010).

Becker I Theissen (2003) 47> 5515 31 7 K& IHE
YIMIKCHIMADS-box & [, i@t i) R 58 & & W
(R 77 3200 45 3] 1 5 DR 3R AT 0 40 I 3 2, K4 1A
Y1 FIMADS-box3& K 473 NAGAMOUS (AG). AGL2

(SEP). AGL6. AGLI2. AGLI5. AGLI7. AP3/PI,
GGM13. STMADSII. TM3. API (SQUA)FIFLC
LA F b . BRI R B AW 2EA
N, YK B AR ER S REEERE
RO 1 2 DR AR 3 b b2 s E R VR A . Melzer%s
(2010)%F BR - FEA A1+ FE 4 ()M ADS-box J [ i3
— BTV, KA 144 FE R A S S
AGAMOUS (AG). AGL2 (SEP). AGL6. AGLI2,
AGL15. AGLI7. AP3/PI. GGMI3. SVP. API
(SQUA). FLC. TM3. TMS8HGpMADS4. H X}
THRETHEYIMADS-box F [K [ HF 78 5 5 3= B4
FERANA AN SRR R A, 3845 IMADS-box Ji&
A &%y NDEF/GLO. GGMI13. AG. AGL6.
TM3FITMSV Ji% .

WA (Ginkgo biloba) ¥ FHEY) T it Z 1
F BHEY), PR AEY) SRS AT, IR E R
SV, REREELHEREE, BEANR
5, FoE S AR A TR 5w A, 2R 0N
I I (AT RO o3 (R 452014, HA v 7
MR 5, Rt 52 A4 R g el L 3T SR AL R
Fho SR, HLA R R B Rh, B YR, H
UIAEI IR 204E, ™ B PHAFAR A & Fh A0S, B0

ks 2017-12-22  fBE  2018-05-15
BB WK ARRI IS (31570682) 1 H 5K & &0k it &I
(2017YFD0600701).
*lAE# (wangyigiang12@163.com).
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PR s Ak =, BRI TR 1 20 5% 2508 A AL 2
. 54, WAEEAEG IR 1Y, 7T LAE AT
AT EYARE R ERZENEZEM R AR
A 25 HAN T8 R 42 1 73 1L, o TR gk AR A T
16 Ak Rl R B 70 R R

baAE BRI AH P R OE R e, HiEi =
K2(Picea abies). ToilitE(Amborella trichopoda). ‘X
JENA (Pinus taeda) FRATERAKEY) 56 B4 5L A
ZH | ¢ (Chamala®%2013; Guan%52016; NystedtZ§
2013; Zimin%$2014). ARAME P FIMADS-boxJk 4]
15 B C S, FMADS-box 2 [ 1110 5
TV B WY S A S BE, AT DU AE 4
BR ZH 7K P-4 7= AR AR FE 40 (1) T AR T 4% 1P 25 5 310
Fefihe AHFFUKIR AL e s AU, S0E TARATI
MADS-box 3 [K Z il i1, #R IR A MADS-boxF:
R KGR AR AL B, W18 T 7 HRATMADS-
box B A S R A i R 2H 1) 43 AT R o a7 41 Lk
M AGHAL 3T, 45 A MADS-box 5% J 3k K #E 18 &
B3N RIS, 58 MADS-box %
DRI SR DR DTG 52 o AHIE 5T R AR AR AT MADS-
box ik P 5 e 1 B8 AR Y DA K R 8 AR A F AR T 4%
KRR SE

1 HRSE

L1 588

SR FH AP T B RO BB R A A RS 20
2044845 (Ginkgo biloba L)MERKAE N SZEH KL, 78
R FREALTF RO EF I, 1
Fo AR AR AR I AR TV 2 (PR AY A
SERE AL R, LAY A6 F R LA T o 4 5 AR TR
EAE ), T HEBUSRNAE AT #e s 2T o
1.2 FERARIRALIE

f§ Fij Tllumina HiSeq 2500 & #4744 S 410
¥, ¥4Clean Reads 5 R 47 27 1k K 4 (http://gigadb.
org/dataset/100209)FE47 5* #1| Lok, 3R HCEE R 7E AR
H 2 F KA EALE AR R, DLAARA IR
Fr AR 145 S A8 FHBLASTH A & 4 1 2
%l 5 Swiss-Prot. NR. KOG. GO. COGZ: % )&
BEAT PP A LA, SRAF R R TR
1.3 REMADS-boxEEMEREMFFRTER
T

{# FHORF finder?E £k 1. B (https://www.ncbi.

nlm.nih.gov/orffinder/) 7 BT AFMADS-box X J 3
(1) 78 58] 2 AE (ORF); {5 F ProtParamfE £k T. &
(http://web.expasy.org/protparam/) fiti i 4R 7 MADS-
boxJE K ZX R &% A A R A SE L L, o RSO
AFALZH; i HISOPMATE £; T F (http://www.
prabi. fr/) T AR A MADS-box 5 K 52 ¥ & 11— 2%
ZE#); {8 FHPSORT Prediction?F 2k 43 #1 L F.(http://
www.genscript.com/psort.html) %} 42 AFMADS-box #&
SRR ) A s 67 3 AT e . A FHMEME
1E £k 43 H1 L H (http://meme-suite.org/index.html) 4
PR AFMADS-box & H I IR 57 25 /7 . 18 FISMART
(http://smart.embl-heidelberg.de/)7E 28 T. B X} 15 2|
(PR~ 25 PP R AT Dh eI R, JF 2 [0l 1 I+ FK R
() i 44 A ORI AT DR 1 2k P i 44
1.4 fRAMADS-boxE E Ri&H RSt L 5747

FHIMEGA 7.0347 R Gt b, RSt
I 2% Fineighbor-joining (NJ)32: 1 (] P-E 5
(P-distance) R fy4d, F3E171 0007k Bootstrap4
Feo GIANURETT KFE. B2 ALY
FIMADS-box 5 k2 55 2 X RATMADS-box 2 14
HATIEAH 5325, FL R SFMADS-box & H 741 T 3T
RS T4 E TAIR (http://www.arabidopsis.org/),
W= Wra. HANIAZ SR T Y FIMADS-
box & 17415 BT FNCBI) £ [ 40 F (https:/
www.ncbi.nlm.nih.gov/).
1.5 fRZMADS-box EFE KiEHIFRIE 7T

B A1 N A FH Cufflinks 8044 (K] Cuffquant A1
Cuffnorm#H {4, 73 Hr il 744 5 2 2% J R 4H (1 DL
JEE, X He SR AR R 5 AT 1) 3R AR 7K P AT 8 B 0 AT o
CuffquantflICuffnormZH 4K F{FPKM (Fragments Per
Kilobase of transcript per Million fragments mapped)
(Florea%52013)/f: Ayl & B R ik K P IR b, AR¥E
LRI TR ATMADS-box & [ 3E 47 25047

2 SLIWEER

2.1 FHRENFHIR S

o B AT AR T2 1) 2 S 4L ) e 00 A 7
T, R EIR, 4405 S I £ i i) Clean Data
BJik3)7.13 GbLL L, Oy b 1 73 L AE89.65% K LA
I; Clean Reads 5437 2 25 5k [K 2H 1 UL K R M
78.24%~82.24% N5 S F S AN P RS &,
FIR AEE B 2057, Tk 3 154N A MADS-box
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FIRFN, FAGF R INERL, BERAEYREEAZ
i PE(KOG). B & R HE LI E (eggNOG) 55
s B 0 DI ReVE R AR %, IR IT 51 B 5 (NR)
RS BB . ToiE. BRMEARARHEY
HFIMADS-box3& [K, £ [ 7 51 58 i (Swiss Prot) )
VERS BN TR ATE ) ISR LA S B AT AU R T
IKFES BB FAIIMADS-box & A .

et A e AL R 15 R MADS-box 5 %
HEE MR, Kb Gb0512841F scaffold-
12770, Gb15398fi T-scaffold23613, Gb19178f7iT
scaffold29498, H. 43 124FE K47 T scaffold1000~
10000 [i]; scaffold108240 224N HE K Gb01884
newGh184, scaffold506841 &2/ [KGh28587 A1
newGb2734, Hi4xscaffold{ A 1/ KK .
2.2 REMADS-boxEFHERLEMMIRTERF
S

7530673 3] (19 15 MR AFMADS-box 5 1 5 K] 1)
FEAME B2, 15K gwpd i 8 K FEAE150~
450 aaZ |]; B 4> FRAE19 214.44~50 951.76 Da
Z A g 10 A L RUR 7.5, hlt; 5
MNEAZSEE/NT6.S, B, A R
M2k FBIR, 1545 A 1 32 ERIA N oS85 R TC
M. AXZHEHEMTHBZS, AfF
/SETIMADS-box 5 [ 7€ i 2| Ho A 40 i 2% +h, 7€ fir
TR RLAK I Gb01884MIGH05 128, 5E LT A 5
()& Gb28587 .

il i MEME 2 T 4R 2 MADS-box 25 [
MI3AN RS 3 7, JERI FH 7 28 5 A4 SMART X T
MR P T i 4 . S5 R INETR, 1SR
MADS-box Z % i 53 H A 1344 5 £ < 45 # 35k
MAD S DL S - AR 57 25 W 3K, 573 A B
Gb33168F1Gh38883 H 47 4 f=r £ HIIMMADS I .
2.3 SRAMADS-box £ E ARG iFHL D

AL IT . KAE S BT HMADS-box it
RIIL 18356 7 41, 5 T k1F Ay MADS-box %
FIFIMEGA 7.08) 217 AIMIK CE/MADS-box 3
HNRGEKE M. S RNE2RZFTR, BESOPR
AR A 92 2 TR A3 26 MIK C R MADS-box
FE A

ARG KRB — BB IEIMADS-box EE K 43 K
Ma. MBFIMy (MasieroZ$2011). B HL ik E L5
Tra. By YR R4 EE 5 Gb33168F!
Gb38883M I RSt K B ALK, 45 R (E2)Wox:
Gb33168F1Gb38883 S Iy AL RN —3, 5
PR TR I R BNk S

MIKCHIMADS-box K % 4t & & it A (K]
3) &R, 4R 1346 MIKCHIMADS-box 3k [ 4 4> 5]
TM3. TM8. AG. GGMI13. SVPWjirh, R4
R Gb15398. Gb28587. newGh273455 Lk ik
GGM13VL VIR =45 PaDALI2 ., JHFAPtDAL22%%
BK > R EBIGGMIZTIER, /it Rtk R T LA

F1 HAHMADS-box HE [H [ A5 B
Table 1 Basic information of the MADS-box gene in G. biloba

FER 445 Lk R JFHIHKE/bp NRAF R Swiss Prot J¥ B¢ Pt E L

Gb01884 gene.Gb 01884 1117 HAFGhMADS6 L FFMADS-box scaffold1082:3,179,433..3,638,890
Gb05128 gene.Gb_05128 1237 HATMADS-box JKFEMADS-box scaffold12770:72,950..237,867
Gb15398 gene.Gb_15398 834 HAFGbMADS4 SERREMADS-box scaffold23613:525,999..527,958
Gb16301 gene.Gb_16301 1142 HAFGhMADSS A EMADS-box scaffold2493:2,468,237..2,510,564
Gb19178 gene.Gb_19178 741 TR S iR JKFEMADS-box scaffold29498:65,158..231,954
Gb28587 gene.Gb_28587 774 EAMEEED SERREMADS-box scaffold5068:319,234..321,439
Gb30604 gene.Gb_30604 501 HA5GPMADS9 JKFEMADS-box scaffold5642:81,505..177,039
Gb33168 gene.Gb_33168 630 HAFGPMADS11 JKFEMADS-box scaffold6370:264,907..265,536
Gb34103 gene.Gb 34103 504 LR ARMEA U FFMADS-box scaffold6722:2,142,749..2,290,910
Gb36364 gene.Gb_36364 1214 AT GhMADS FMADS-box scaffold7525:1,876,257..2,034,271
Gb38883 gene.Gb_38883 1338 H Z#i#2MADS-box JKFEMADS-box scaffold8468:608,620..611,059
Gb39109 gene.Gb_39109 600 ¥ #£ MADS-box U FFMADS-box scaffold8562:79,971..235,840
Gb41549 gene.Gb_41549 738 HA5GPMADSS JKFEMADS-box scaffold9813:2,142,372..2,269,984
newGb184 gingko newGene_ 184 1250 HA5GPMADS7 FEMADS-box scaffold1082:1,283,766..1,717,231
newGb2734 gingko newGene 2734 875 HA5GPMADS9 SERREMADS-box scaffold5068:988,033..990,526
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Table 2 Basic information of the MADS-box proteins in G. biloba

H R A BIHefR/faa Iy TH/Da S WANER  o-BRBELEE/% BB EUH%  B-EE ML/ % ORI fh E /%

Gb01884 251 28321.70 9.80 57 AN 4429 21.17 8.36 26.18
Gb05128 244 28 054.61 4.96 AR RN 46.65 17.87 9.43 26.05
Gb15398 277 31889.43 8.86 1A% 51.62 17.69 7.58 23.10
Gb16301 221 25382.94 8.96 i k% 46.22 21.08 7.30 25.41
Gb19178 246 28 197.98 6.26 ek 4431 18.70 18.70 27.64
Gb28587 257 29385.11 9.90 P 5 I 52.53 15.95 5.06 26.46
Gb30604 166 19 373.46 10.20 4l A% 51.20 14.46 7.83 26.51
Gb33168 209 24 345.65 5.53 i k% 49.76 6.22 8.13 35.89
Gb34103 167 19214.44 9.58 1A% 70.06 10.78 5.39 13.77
Gb36364 252 29 170.87 8.88 i k% 43.15 14.97 6.60 35.28
Gb38883 445 50 951.76 5.93 Eiilion 47.64 9.21 6.25 36.63
Gb39109 199 22 576.68 6.22 4l f k% 52.26 15.58 4.52 27.64
Gb41549 245 28 348.38 9.61 4l f k% 52.24 13.88 5.71 28.16
newGb184 239 27 476.62 9.90 1A% 53.56 16.32 7.53 22.59
newGb2734 253 29 623.10 9.43 4l f k% 54.33 12.99 11.42 21.26

ERW % P4 EFaE [ MADS % EEE K R RmERF

Gb01884 1.65¢-83 I ] |

bos12e 125080 EE—— —

Gb15398 3.50e-90 | el [—]

Gb16301 133088 — N [ B

6b19178 9.11e-gs NN R |

Gb28587 3.54¢-88 I ] —

Gb30604 1.56e-00 NN RN (]

Gb33168  8.64e3¢

Gb34103  9.45e79 NN [N I

Gb36364 1.05e-98 I ] |

Gb38s83  3.77e33

Gb39109 1.10e-86 I

Gba1549 4.90e-90 NN |

newGb184  1.46e.00 . [ 1

newGb2734 8.17¢o7 NN RN i 1

0 100 200 300 400

1 ARAMADS-box K 52 J {57 k5
Fig.1 Conserved motifs of MADS-box genes in G. biloba
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Fig.2 Phylogenetic relationships of I-type MADS-box genes

in G. biloba and Arabidopsis thalians

RILGGMI3W i 5SQUA. DEF/GLOY %14k
F BRI, TM3 1t 5SEPIAGL2IY Jt (13340 % %
T, Gb01884. Gb36364. Gb415495 H ANIF
() TM3-likediE [ — & JH R B TM3E IR, 53K FNAGE
I NGb16301 FIHLFE FFAtAGLI . AtAGL2,
AtAGLS % 5K 4y 28 B TMSW R 14 Gh19178.
Gb30604. Gb39109. newGh184. H AN IH
TMS-like VA J2 M ¥A FE K| PtMADS4. PtMADSG. Pt-
MADS7; 4y 25 8| SVPI R I H K A Gb05128,
Gb34103. LREMEGGMI9. hKSPtMADS3, Pt-
MADS5 V) A0/ F- AtAGL22F1AtAGL24; K KI5y
K BSQUAW B M AR Th B 3 N FIDEF/GLO Jik
FIBRIREHE A .
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Fig.3 Phylogenetic relationships and subgroup designations of MIKC-type MADS-box proteins in G. biloba
GbFilnewGb: fRE; At: S FGIF; GGM: SEIRREE; Os: /KFE; Pa: BB 2 4%; P iks; CI: HAMIAS .

2.4 {REMADS-boxE FHARIE S

FETEZFR IR FEZF U, FE5F 010
BEHA L A 2F o A0 AR H ) 5 R 3R B i AT R
2l RIS BRI . MR R R 2R
ML(E4), 154N AFMADS-box 5 e 52 K 43 A3k,
256 FfinewGh184. Gb38883KinewGh2734, Hrh
newGb 1 841EAC A MR AL ZF 73 A R IR X,
Gb38883FnewGb2734 A EAE 2 /AL R IRk, 1T
REFEEIEFERSM . TEFEI VI FEZFE L
BRI Gb28587IGb33168, TIZEALFEAE KA
AR IAIGb16301. Gb19178. Gb39109%5:10
AR

G3 BT 3 EE DA ) 548 R SR I W AR I, IR 2 [
(R~ 3 Rk ARG AR IR TR 7 T
162 o3 A B IS, FEAE 28 70 AR JHIE B e KAE
(EI5-A); TR 1P 35 Rk B AR 57 AR 2
TSI TR A B . R 28 0 A oR i
SIS 5 R B, 7R A T AT I B

KAA(EI5-B); HIZKEL P35 R0k i, P
F Ok B A A6 2E A0 AL R [ B 3 A AR A AN B B
(K5-C).

456 151" MADS-box 5% J & R 7E A 2F K /3 1k
Wi, ACZFE VI TEZE BRI TE2E R
WA R IA R 2B (R4 R R 2K E(ES), 154
A MADS-box 5 ik 5= K £ 4R A5 46 K & AN R Fir B
RIFEANFMER, PREER I b R IARIE
B, ISR RTEAE VIR L B0, 128
AT [H A] B AE 1 45 R A5 T A6 ok R R R FEAE F
HIREE R TE S AR IR IA =2, TRETEIRT
TR BB RRIEIER .

3 Wig

BRI P H AR R, 15 A B R 40 2

T, 5200 & SR A T S AR KR E AR

B HE PRI SR DR SO I ST o B T 4 B D A0
J7 3 AR 4 T A M ADS-box 3 [K 5 (1 78 T
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Fig.4 Heat map diagram of classification based on the expres-
sion patterns of the MADS-box genes in G. biloba

BEARBRARRFE B A TR SR il R SRR A5 R, AU 72 e A
DA R B DR B B R . AN TR 8 SRR AR A Tt T 28 1) A [ 4
ARSI, a: FEZFR A, b: FEZE ALY, o2 FEZF LRI, d: 7E
Fo AR, AR AREA I, SRR T I AR S
I 72 ik &K Flog2 (fpkm+1).

YEAE 4k TE B, P FFMADS-box KA 1074~ HE Al
(Martinez-Castillafl Alvarez-Buylla 2003), /KF5
MADS-boxZ i 5 7543 [K (Arora%52007), K5
MADS-box X Jti #5106 %= K (ShuZ52013), # K
MADS-box A 414 Rl (H 155 552012), &5
MADS-box Zjif A 71/ A (3K 1 #x552013), BR
MMADS-box KA 1053 K (Leseberg4s
2006). i 55 2H Bl A TR 2H M 4 R T hE
Y- MADS-box 3 [K (1) £ i 2 [ A7 7R 5K I 22 57
W = A22530 . AbFELZ1640 . R0,
BPRA64 . LRRBEALAS . s 86 7 k12
(Gramzow%452014), MR, MADS-box 5 jik Y]
THRERIE FUAERR - FAE Y 3z 36 10 TR A (19 T
BRI AT SRR

TEARAY PIFH ST T, R AT I ESTs B4 &
(1133 MADS-box AH{EL7 51| LA GBM1~33 K i 44, H
() GBMS LA 7€ AU 7+ AGAMOUSYE R A
FIFYEIE R, JF HfE AR A B AVE e B R iE
FiE(Jagers52003); il (B 50K, GBMADS25E
AGAMOUSY R [FREEE ], I H 5 8RA 16k & 1K
(Wang252015), GbMADS9 54145 ¥ 1¢I5 ) #H 56 I
H BB B R A AR AR W W T 52 1 (Yang262016),
GbSEP & DB Ay MEAE T v B tH kI H 5 IR A 18 K
H MR HIEZR D) e 1) 5 Kl (Cheng52016)

AW FLIE I e s AN A5 B ISR A MADS-
box FEEL ], Ho & TIRMy RG24, J& T
MIKCHIFE R 134, iF—5 002K F| TM3. TMS.
AG. GGMI13. SVPWji. MADS-box 5 kLK rh1
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Fig.5 Mean clustering graph of the MADS-box genes in G. biloba
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RUEE DR AH G 7T 52D, Gramzow25(2014) 7E A 7T
FARIZEHEYIMADS-box 5 SE K B, 28 7 Ff T4 47)
IMADS-box ik [K & G it B, # T MADS-box
BRI — 5 Ao, My+MBIRAN 332, AT 25
B52Z —5, U B AE R A Y A B 2 1
MADS-box 3 [X {34k 37, Gramzow25(2014) ) 5%
S AH B0 2 AR Mot A4 S Pk DR R AR 2 A 2
AL, My +MBREE S H 2 R TR R AN 2F
i E Rk RATAIMADS-boxE: K 1, Gb38883
WAERESE AL R 220k, Gb331681E4E 2 43 A 471 4]
Tk, 2 ) RA B A AAAE B3 22 R, H A
Dhfeid 5 it — Dt 7

MADS-box 5 jit 3t Kl MIK C % 5 [R] (1) A 56
W %, M MIKCAL R H 32 340 BL R L
ANEJE: AG. AGL2 (SEP). AGL6. AGLI2. AGLIS.
AGLI7. AP3/PI. GGMI13. SVP. API (SQUA).
FLC. TM3. TM8FIGpMADS4. #5205 4
RIESQUARLAZKE Y Re B FIDEF/GLOM B 1)
REJE A, IR 3 B SQUATMBE N = B il 4
WA EZ R E, BN IR MR R
T2 2 R AR T RE I L H (Ziming§2014); #
THEYIDEF/GLOTY B[R — i AE I A6 H 2218 (Sund-
stromfllEngstrom 2002), &% 207152 GGM13
R FE K newGb2734F1Gb28587, HerfinewGb2734
TEAE MR IR IL, Gh2858THERE S AL R AR
FKik. HHRERYIGGMIIW K T HES 5if
MEMEAE TS B R A, 1% 0 R JE IR ) B Ak ik At
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Gene expression and phylogenetic analysis of MADS-box family genes in
Ginkgo biloba

DONG Jin-Jin"?, LIU Wei’, LI Meng"”, WANG Jun-Yi’, HE Chong-Dan’, CAI Yu-Meng’,

WANG Qi-Ye’, WANG Yi-Qiang"*"

'Key Lab of Non-wood Forest Nurturing and Protection of National Ministry of Education, Central South University of
Forestry and Technology, Changsha 410004, China

’Hunan Provincial Key Laboratory for Forestry Biotechnology, Central South University of Forestry and Technology,
Changsha 410004, China

Abstract: The MADS-box gene is a family of genes that encode transcriptional regulators in eukaryotes and
plays an important regulatory role in floral development. In order to study the function of MADS-box gene in G.
biloba, We sequenced the transcriptome of G. biloba, including four stages of flower bud differentiation, and
screened the MADS-box family of G. biloba. Expression pattern, sequence signature, subcellular location and
phylogenetic analysis were analyzed by the bioinformatics methods. The results showed that, 15 G. biloba
MADS-box family genes were obtained. According to the different types of expression patterns of differentially
expressed genes, the target gene could be divided into 3 types. Analysis of the coding sequence of the target
gene showed that the main components of 15 G. biloba MADS-box proteins were a-helix and nonregular coil.
The subcellular localization was mainly in the nucleus. All the expressed products contained MADS domain.
The newGb2734, Gb38883, Gb28587 and Gb33168 in the MADS-box gene family of G. biloba might play an
important role in the flowering regulation of G. biloba. Gb16301 might be the key gene in the developmental
process of G. biloba.

Key words: Ginkgo biloba; MADS-box gene family; expression analysis; phylogenetic analysis
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