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A Preliminary Study on the Mechanism of Petal Deletion in Stixis

sauveolens -- Based on AP2 and AG Genes

ABSTRACT

Stixis Lour. is perennial woody vine in Resedaceae, it is unique in Southeast Asia, mostly
distributed in Yunnan in our country.The related groups of genus Borthwickiaceae and
Resedaceae of Stixis both have petals, but the absence of petals in this genus makes the S.
sauveolens an ideal material for the study of flower development.

In this study, the stereopic anatomical comparison of young flowers of S. suaveolens
and B. trifoliata was carried out, and the results showed that S. suaveolens had no petals
where the petals should have been. In order to further determine whether there is petal
primordium in this position , this study used paraffin sectioning technology to observe the
young flower buds of S. suaveolens. The results showed that there were only parenchyma
cells in the gap between calyx and stamen, without meristem, no vascular bundle extension,
and no ability to differentiate and continue development. Therefore, it can be concluded that,
the absence of petal primordia was the reason for the absence of petal primordia. Secondly,
we sequenced the transcriptome of flowers and leaves in different developmental stages of S.
suaveolens, and obtained the transcriptome sequences of genes related to flower
development.The results showed that all three types of ABC flower genes were expressed. To
determine the expression pattern of flower development genes, we amplified AP2, AP3, Pl
and AG genes by semi-quantitative RT-PCR . The results showed that 4P2 genes were
expressed in calyx, and AP3 and PI genes were expressed in stamens, which was consistent
with the flower development model. However, 4G gene was expressed in both sepals and
stamens, suggesting that the expression range of 4G gene might be expanded, which may be
an important cause of petal deletion in S. suaveolens. In order to further explore the

mechanism of petal deletion in terms of gene structure, we cloned class A functional gene



AP2 and class C functional gene AG from Stixis suaveolens, and conducted bioinformatics
analysis of their coding region sequences. The results of multiple sequence comparison of
AP2 gene showed that YRG element of the two conserved elements was highly conserved.
The mutation of RAYD element at amino acid position 263 and 277 was speculated to be
related to the interaction between AG gene. Multiple sequence alignment of 4G gene showed
that MADS-box conserved domain was mutated at positions 141 and 154, and K-box
conserved domain was mutated at positions 195, 245 and 256, which might be related to the
abnormal expression range of AG gene. In order to verify the effect of AG gene on the flower
development of S. suaveolens, we constructed Arabidopsis 4G overexpression vector
pCambia2301-4G .

KEYWORDS: S. sauveolens; Flower development; AP2 gene; AG gene



N I
AB ST R A CT . 11
B B 7
Ll B I B A 7
1.2, B FREIIERGERIE R ZRENE 8
120, A R . . 8

122, R B SR 8

IR 2 A == 10

124, AR GO . 11

125 B CRER GBI 14

L3, B B G B 15

LA T N 16
A E MR T 17
2L B 17

2 T N 17
220, B S 17

222, BB LG RAIH . 17

23, A Ty 19

2.3 L A 19

2.3 T T 19

233 RT-PCR ... 21
234.AP2 Ml AG FER L RAEMB R0 24

2.3.5. AG R RIEHAR IR . 27
B B G T 33
3. R S 33
3 R I 33

312 A 33

3 B M 34
3. B AR 34

322, B R R R 36

323, BRI 41



3. 3. RT-PCR .. 46

3.3, RNA BB T B . 46

332, FREPRIETEREARI .. 47
3.4.AP2 1 AG FERMEE S AEYME B0 oo 48
3.4 0. AP FE R L 48

342, AG HEDR . o 55

3.5. pPCAMBIA2301-AG IR BARMIMIEE ... 63
3.5 ) 63

3.5 A R A B 64

353, BHTE PCR ..ot e e 64
U B B U 67
B G G B 69
I R 71
FE R T T B, 77



I
o
I
i

1.1. HREERE/N

BE R Bk J8 (Stixis Lour.) 3 J& T K J&# % £l (Resedaceae) , & 1% O+ F 1L H (core
Brassicales) GRFTZ}3Z1— 51 BERBEEAATURA, FEAR, B, 5, HAE, &
GIHEN: R G, BUN, 28 BWIEF: GRS, B Eho, 28,
HEERUER: A MESS 2 HG AEREMER 3-4 S BT 1R, B2 kL, KA,
Aot Bz -2

PERBEIEIA 8 M, AWINREE, e Lk, SO R,
RE= 4, RESMEFE, HABERBE (Stixis suaveolens (Roxb.) Pierre) iE534i T
R BRX . B ER X @AM REE,

BESRBET 1790 4E &%, HNWAAEIF (Capparaceae ) ¥, 7£ 2003 4F, Kers 25 A
RAEACHE B BRI (Stixeae) 5 I BHEMII T 5 K AEATE ITEAS 2 6 N AR %
FrB; 2008 4, Dowled FReveal ¥ BESBEEIEF N — Bl —3 R L (Stixaceae)
SRIMAPG I A L2 PR BRI, fELCRRA b, 2012 SEI0RERSE @R X 602
ANRBEOTTT, KPR R AL AR RS, IR AT 1 T RGPS TF
1wH 12 ® 39 J& 57 MAIPUA cpDNA F Bt (matK. ndhF. rbcL. trnL-F) , 357
B R BHT I, BP0 T GRFT /)y 89, 2014 4E, PERBERMSE] T A
JR AR AR R SR, 2015 4R, XERESAE 1 0 T 0 AU AN R MM AS W AT SRR
AWLEI, (HAE 2016 4, APG IV HASCRPER BRI AL, #ZERET R 4 JBE)
NARRRRND, 4, F0E A NAE L3R E T W g, Hu i R ARt
FEPE R BER I AL 2019 45, MR X B R 8 7 IR 28 B AR 2 0 AL 4 SRR
DER RIS T A TE R BRI, 2021 4, BRI 0 BE R RSB AL K & 0T 045 R SR AR
FEJEMA R E R 5, (B BT g2 LAnd, BERBEE I RS B IR
4,
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1.2. #FEVEHEIERERZHM

1.2.1. W FEIERIRIE

WY KLAH 25,0000 F, 2t A FRAGRE RS, WFEFEE. S 28
Kt R TR EEATR Y, BAWRESIOWEANE, R 2 E 20 A
R TEIAEAE, [E194E TR TR EK D BT LS e f#2: sesh, Fh o7
FR, LV R R, KOKSR T AR TR AN IR G R Sy, AR R
ZorAi, BT 2RI IRAE S R Gt

W YIS R 28, RO RERR, RITRIERK ISP REFME. it
TR 4 3820 dlm, BIAESE. Tedl. MESSAMES . Hrhfelimov iR, Hie
B g5t BUERONETT RN FE W ZE R, RIS ZFENEZAI . X
TAERIRIE, NTAE W Z AR &2 Goethet th IR BHERRYL, 2NN
PEAH T — DR R KU 3O Ja R HAR U R R B8 T B Rl . 2 )5,
FEANMRIESFEM KRG IR T “HAFU « BRI TR
o R H BT R YIE S 0 2 B RIE L B Z 9 AL, (AR SR ) I,
MITEHAE T —BUNEE. A — B CAER — MRS IR S, 10 & E2 B2
HPERRE s TEM T IO R AT B B RG TR A0 e, LA AT REA phy O B RS o5 7 SR (14,
B 5 17 T 2R G A rh AL 8 FR I R B R T AR o BRI, X T AR IR, AR AE
BN = R YR AR SR YRS 100,
122, e X EREMNELS AR

1991 4, Coen HIRIIERE “ABC #M” ([ 2) 031, frgfrid, ABC K
FEK 558 SQUA; DEF. GLO; PLE. BEFACR BWFFIABHEN, BREEFNIL IR
1 ABC BE:F S, F — B RNS H5iHEKE, HRH A4S D REEFE M B KA,
ZJE, MAMBIEIEE THAEER “ABC” AL, ##H 7T “ABCDE” ##& (K1) ,
2B B R S 0 W AR R B IR . LE T D ThRe e R STK(AGLII)
SHPI . SHP2 %%, E D¢ 3L NE SEPI (AGL2)  SEP2(AGL4)+ SEP3(AGLY) . SEP4(AGL3).
Ferrario X #EZ2F 1 B BRI RASMHEAT THESE, K E REEFXT By C. D FILH M
IR RIS B A IR E IR,
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ABCDE £ [K F R i 51 (4P2 ZEF R 41) 35 J8 T MIKC A MADS-box HE[K], H 45 14
M N 5i 3] C Ik 2 MADS (M) Z5#380 T 254438, K 45M8A0 C 4538025 M
LERI A ) 60 MR, R mEERT, A KRR R X, %=
BRMIE R E R EE, [ [X& C X5 MADS-box [X HIEERT 21— BUERK, 28 MR
BRI R, '© R LLE 5 DNA K454, M2 B B DNA iR, K X2 —4
FEX ARSI IXH, B AT DUB S — AN IR, 7 SRR AR P 2 B B/E T, K 450
RAFAE T KB MADS-box 8 . C [X & AR S0 X 38, A7 AN R Kk 11
KRBT, WSS R, W5 & B R Ry e D) Re e,

WKW, BHE(E S\ DNA M3 3 A, KREHEYE ALK REA
E B TR Ve FRAT [T Re . TEAE3R B IR B A2, ABCDE % 283 [H /2 i
Y U 2 RARR SEIUA FLAE o e I B = 2% S R BEL ik, A7 2 R I 4
A BRI B BRI 2 RIAS AL —RIEHE 5 5 DNA &54128, 2 7 #iffi MADS
HE R R R L E R AR AR T W /E I PLH, Theissen 7 2001 4R35 H 746K & I PY &5
7% B B )(Theissen G,2001) (& 1-1) , Z#E M5 H, U %4k AP1/AP1-SEP/SEP .

ui

AP3/PI-SEP/API. AP3/PI-SEP/AG. AG/AG-SEP/SEP 7y MI¥EHI5E—% (162 | %

(eI« BB =% (RS AEEDUES G0 D 16888 1R EPY (Thomas Jack,2004).
TN RAR PRI G 77 TR SR AR 38 B AR R R A I DG . AR B (1 1Y R 23 A Y
A —P 585 TAEK B 1) ABCDE B8, 1 Hid & T /K F L B3 1 R A6 1
YRR,
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)y e HEE HEES HE B
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1-1 ¥FEFFE 4 S ABCDE #&8fnp0 B k1= HY

Fig.1-1 The ABCDE model and the quartet model of floral organ identity determination in
Arabidopsis thaliana

1.2.3. 7ikAY S HE14

FEAEIR e b, ZRMETEA R IR E N — P R X B B BRI 51 7
v AR AR T . HR, EERIRE T, W2 TEYNE CIER g A SRR
MRS o IXASAF R AL 8 AR TSI F & i&, HE3) 1B e & AT
PEIMERVIRZ R T o AEAEIR A B AL T 20 A LU R U : 1D 1EIIR MRS, W Fl
(Zingiberaceae) . #%k)JE (Rosa L.) F~jZjJ& (Paeonia L) 1HY); 2) LIRS F,
i )\Mlift, (Hydrangea macrophylla (Thunb.) Ser.) « £3E#F] (Mirabilis jalapa L.) « BE
Bl (Ranunculaceae) MIZKZLSENR (Clematis L) R HEE R (Caltha L) %55 3) 16K
#F, MMZESE (Cornus officinalis Siebold & Zucc.)  #F (Alocasia odora (Roxburgh)
K. Koch) « =t (Bougainvillea spectabilis Willd.) FEZ3% (Houttuynia cordata Thunb.)
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S5 4) PR A, I RELR (Ananas Mill.) KB, DAEFTR OIEIR 28 7 7 AME
EAIESERAEIR AR R, OB TSR B R ER, (RS EAR EAAR
KRG 2k ERTR, DAEZEEA UL AT Be ok 7t e fe i AR 2 A 24 1
1.2.4. TEMERIRES RS

AEIEXS T4 TR 5 A4 2 2 oG B 22, (HR R AT IR A7 AE K B Jo AR (¥ 47 A
W)o SRABXE TV TACIBEEEAT TG00, KA STMIEIA TR RGK E W
FRHATRRER (B 1-2) , SRR RAE T PR AETE, (EERTEA
G533 B2 RMSL A, 4R iR 3k A e #2 A A . Bk I, TEAEIEI %
& B TP R 2 I E R S BB,

PR TR B EE AR ¥R o TE— S AR R, e
(Salicaceae) - #ABkR} (Juglandaceae) LA 5e -}l (Fagaceae) , ‘BIAIIMITEIITLAEH F s
A AR S — 5 THD A1 T A B RS AS RIVREL A 30 B (R e =i 1 ELURD T ki ok B
TACHIIBE ), AR T HHGE, KOs T BB H—7m, 1Rk m] L
TE—EFEE LD DAAEIE N A S A% 1 I S SR R (42 G o B — 26 DIK AR B (A4
., 4HEJE (Ceratophyllum L) ¥, €WK IACHEEN, BEANTFETG LRI
SIEH. B, EF LB T RS0 AL, XSRS QB 6 IR
SIELH, AAEIEAS P2 Bl TR A T O R rh (R b TR 250, TR AR 2 Xk A ) 9 T
SR, B E R ELSE (Clematis florida Thunb.) A1 3k %5 (Pulsatilla chinensis (Bunge)
Regel) S5MM. X AMMAEIGR IR T BARAETA AL, BT EAKAEHIIALE K
HTHESS, BRI T AR R, ORI T B R R,
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Dipsacales
Paracryphiales
Apiales
Bruniales
Asterales

campanulids

Escalloniales
Agquifoliales
Boraginaceae
Solanales
Lamiales
Gentianales
Garryales
Ericales

Cornales
Caryophyllales
Santalales
Berberidopsidales
Dilleniaceae
Cucurbitales
Fagales

Rosales

Fabales
Celastrales
Oxalidales
Malpighiales
Zygophyllales
Malvales |
Brassicales |
Huerteales
Sapindales
Picramniales
Crossosomatales
Myrtales
Geraniales
Vitales
Saxifragales
Gunnerales
Trochodendrales
Buxales E

asterids]

core eudicots|

eudicots
Proteales

Sabiaceae
Ranunculales |
S Outgroup

(I) lb 2I0 3I0 40 Thalictrum petaloideum
12 WFEYEEBREF S B RAARBKER (KF, 2013)
Figurel- 2 Representative apetalous taxa within angiosperms (Zhang Rui, 2013)

EERET APGIISTEFRLG (APGIIL, 2009) RIMBIH FENARGEXR, AEHFRICRERTL
ABOAREAERBENN. ARERREENNR, BEERRLERNN, RBERRBI L
BLWERL

ToAE I RAERE T A P A7 AE, IR LESPE AL R AT B 2R 1) 7 Bk B3R i)
A, BT AR R SRR . BT, e P2 AR R YR e U A
U Ul R SR U o RIS T AR AR I 2 H Ay B A 25 2 IR HE A SR FgL1832:36-391 -
FRRIAEMEE — KB A IR G, Tm-Fg. A 3 DMEE R, Beigfr
A ERAE A B SR AL N0, XA AE R TR 22 H (Magnoliales) « J\ff§ H (Illicales )
ﬁﬁﬁﬁ(wwwmmm)%%HOAﬁﬁﬁHm% UH—RAC T, Bl 5= fE

PRUN, HESIR LS SHESSARDRL, 2 —RARAM SR, FIEENEIRIL ., ik
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B, REER. AARAEERKERETE, G, BEPHEY AL &5 B
(e SR AL A B9,

BT MRS KA, AIRAEIEER RIS AR TR D) AR b ak
B R R E, W78 R (Brassicaceae) HIMATSE)E (Lepidium L.) , &k} (Fabaceae)
(1% 7% )& (Brachystegia Harms ) Al Crudia J&Z5 Y440, DML IRIFIEAAEAE, X FhiF L
TERD) P, 1B EREEREY . By, FEATRARA NI FE R AR A T
o ANBEIXFU RURAL, JRASKACIR IO B V%R 2SRRI A0 — L TEAE IR (T A
KA ARG RN, T2 HEYALRE R R 5SS R 5 e SR KA. Bk, 5—
Seme RN, ARER B IEAAEAE, TR KA T M TR AR B 1 R A8, 2 A
W3] T — LW A2 HE, W1 Smith-Huerta NL &30 1 Ml 3%} (Onagraceae) ) E M2
2R RARAR I 5 (Clarkia tembloriensis Vasek) #1; Ronse Al Arango-Ocampo %5 A
I (] EAG A0 17 e 530 A (0 TR SR 34500,

BEE R 5 FAEV I TR ZAWT 5635, AR R & 0 LA #R AN B 57
K, BT R B — RIS . B S 400 R TR TCAE I 58 28 Ak FrO i 9 45 1
R, TR R MR R E A AT, RIS 0 thoe JE DR 0 s 2 B e
PRI P 2 35 Y0 TRl ) ™ s IR B 3 v s HE DRI I feg 0 470 SRR R RO A6 R A o 9T
FEAEPEERER, 2013 FEREXNBEBHEM TR, AP3-3 R KE SR
ZA AL R A RN, et NESK B ELAL BT TIRAMIBET, KB
RILK AP3-3 RITRHT AGI FIETEH BT K prEk #7,

g bR, FEMEIEH KA F 202 A, AR SRR ERE, sl RIEITEE
s, H2FEAERIFEETCE R, B RALE £ RS0, BRI .

S, BREERTES R T P RSERIALOS), B RER A RAT S H JIBL, T
YA A fr, BRSSO, G RAE R K. T EZA 3 b
HILTCALERBE T B2 B KRR 2 R GTBRI BT 534k, B JHF AR AREELE
RBHHHLILRFIRD, Mol RIEME A EERE AR R R i
(perturbation assays) Fl#45%3 (transcript profiling) &[R4 i€ A7 S5 A X #l g 7+ 1 B
FRIERIUER, PIAEAEI 302 RAE AN RIFR BE IR e A 19859,

B, CRERTES B EARIE. EHRKMT, CLEEFFREE R HR
TERERS . O RER=R0IE2R T . B2, X4 C RERNES AR RERMRIE, T

13
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] A RIEETEZ R HIRIL, BT P A HES R AL . PRSI R AR B IT
Gt SRR LUKOKAE (Oryza sativa L) SRR S THAE, C BRI RAIRIE
S T AEME T VR B  1L00),
1.2.5. BHCEERSHIMERK

B RILP 4P3-3 L@ W AETAC MR P AR, Bk, —S 2 FHSEN 4P3-3
BRI A RIS 7T R SR B R A k. (HEADHEBREFB ML B, . aWR%ER
(Glaucidium Siebold & Zucc.) « Bili# )& (Beesia Balf. f. & W. W. Sm.) . LR EE)E

(Trautvetteria Fisch. & C.A. Mey.) FIEKZEHEE (Clematis L.) , AP3-3 [ R AAT
fE, MHMEL, HEAGIIEE, XEH AP3-3 EFERRIERE R LREAE, K
THRUHAEMEB R IR R, S35 C BB R 4G MFRIBTEBEINF- AT T — KA 5
[00-631, AN AGT [ENGHE R IR A T e R EE R A . thdh, AR TR I,
AGI [RIVFHE R B REMH] B 2RI AP3-3 [ARIE, RAPIAHEN Z 184706 — & M5 ¢
RIS, — H AGI RIEBY R, AP3-3 ghawidnid], b miiZi e o ik 8 F
B, MR T CACIESAE R AP3-3 JERAS R RE B S AR ) SR A

BESR AG JER FRIBILM A 7T e P EAE G R B, A4 SR 45T
BAG FER RS ? AT R @, F#EAFR T — RIWET, K C FIEEEFIE
S ] A K R 2 R 1, R I A DX R A A A = A T RE Y R R 2 —
[06-70], Britb 2z 4b, HUEE LI AG HEMED)F XA T XMREF S 4G B H
FIBINAHIE. B0, 1997 4F, Leslie B 4G B 1)E 3 TRlE GUS #AIF T,
2E R IR B RIE L, 5 XAE BT IEE b AG BEHE BRI W& 5 FHX
AT, SR KINZEERFIR RS, AEN AG B 15 =AW & X 2
RIS R G CBEAE Y, b, S AIERE IT . BN, MR ORI AG BRI
A TR DR (s 2 O T, Rt Ak, BUBEHI 2020 R A TR e SR A
FOTCAE I 40 s FE B () JE DR AL B AT B, R I AG 2 IR (1 4w 31 i P TR R
(99.0%) , {HZJHFT (80%) FHNE T X (92%) FEIEEAC. H4, WUSCHEL
(WUS) A1 APETALA2 (AP2) HIZEEAL RAFAET R AGL H, (HEERUR R AGL
FORE S, X IR ANAETE DRI AG R S8 — A & 1 1) 22 AR AT RE 2 30U SR 2 AG1 [F]
JEHE R RIEAM IR . B, BURIAE AR AG BR8N & FRlE GUS B A

14
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FA ST, dId GUS BetBORIGAE & 70 T R R4 o 45 R B R e e SR
S0 BRI T GUS 155, s RERR 7RSS AN B, AR rh A I E) T GUS
55, FIREEEUIE AG BRI A& TR SE rTREIY 58 T LR 5 AG HEF RIX,
BETAE HFRIATE B e & SR £ R,

b RE R R AT R A 4G BEDRIIR 2 A R DG BRI A AL i 2 B T R L 1)
S UTAESRAN R I AR DG FOEAT T 453k, PRAN M4 WL 33 A 1-3 o, 84T
LA, AP2 ZERERE (AKCF B3] 4G LRSI H 50 4G JEHMFRIEE
FIFRFIEER BRI = DU, FHEUS, LFY BRI AP2 BNK) B EEREE . R
BRI, LFY 25 wus 2R L FEE AG R KBTS, m B eI 4G 2R
CAWETAEARFERGEA ST, WE RN AR AG HEE FA280E AG™. LUG &
A5 SEUERA HEMEAE G, EHT AG ZERMMN I AL S, Wiiins] 4G %
PRIffIRIk . BLR W& B4 & 5 AG B H M58 AW & TRk s b L R0E . 28 LR
B, AG IR AN S T AR A R0 R i S e Rk

LFY “ ’7 WUS —] ti‘J[ LUG || S4P ' {NT || SEL ‘ BLR | RBE I
— |
(+) \~p\ Ff!*] /
\ /
\\ \ / /
[ N, L I
AG
(+) // (+) ~.
- ~
/ k. \\A

’ o ‘ SHP1. SHP? ‘ | spLNZZ) ‘

1-3 4G HEES5HE ETFEEEE XA
(+ ) . BEER; (=) . F1ER
Figurel- 3 Relationship between AG gene and other related genes

(4 ) indicates activate; (— ) indicates repress

1.3. REMNSENX

FERCT ML, TElREH L mEE H e, rIR SRk & Bttty . (H21E
A ERRAE BT P I T AR, XA RE A T XA RIS A B B TAT
HEAL . X AEMEGR R AT FE QR ARTRN (BT TE G L 2R/ IR R, He i

15
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YLK B AR ZAE 2 . R RO T H GRFT 7 X B RIS YY), %
JERIAE MBS, (BIHGEZERBETWIAR (Borthwickia trifoliata W. W. Smith) FIA B #R}
(Resedaceae) #FEATEIE, X 15 5E TR SOV FEAEIEGR R R BRARAA L

A AT 45 7~ TR SR TR A IR K RSB AL 5 43 T B, T R TR O AR ISR (R T
B, AT BE R R U S o AT (R S SR A (RS . EAh, BERERFTE
%O T H A RELTAEY . WG EXREDEER L —. W%
IV AL A R BEAT AR e, R G TG AR I I ot Xl R A s AT B i otk JBLI R A8
TCACTRYIFIPE R AL ISR R 1) 73 FHL, A B T i S0 T T REY E .

14. IRAR

(1) 18 FAREY) B G BE R Bk BHAE 2 T A BT R 8%, 4020 4 i B L i
FEADAE ISR B AT BE 2R AL

(2) B FESRA BT IR AL K B AR ZE e B R, RIS AR T 51

(3) ABC A6 K H 3 A 2 52 B RT-PCR G I 4535 DR 1) 22 34 5 Bl B RIS R T B

(4) FEREBERBEH AP2 A1 AG ZEH GRS X 551, R SR AAS W 845F AP2
BeIH & AG B R i X7 FURATIRNFEINT, 50 FAE AR R gEAT Eox 2

(5) W AG BN RIEF M.
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BT MHEERE

2.1. SKhumst

ARSI T AR S BE R B . F T-20 iR ikl T 2022 2 6 H 28 HRE =
P 24 T LR A0 JH 8 s S 8l O R R BB PG XU g s R [l o SRAEBE SRR AL TS, TS0
TR EEN, AR, T-UKigkn, BB = 5 4E-80 CUKAH (i/K, DW-86L626)
TRAT . FTAEED) R R R S50 S RTE FAA FIORTERIBE R BRI

2.2, SEIHIF

2.2.1. BE5iRF

f: 2xTaq Master Mix (IEMERE) . %k pCAMBIA1300 XX VIEE (Xbal. Kpnl) .
[FEYRE 4B (SxCE Il Buffer. Exnase 11 ) (iHMERE) .

W7 CBE. ZHIZK, Tris-base. EDTA-Nay. KCl. B-$iJE LB, 70% HUHS . i
B AR BB ST NaCLL JERE , SR, BilR A8 2 (30pg/mL), FAE T (30ug/mL).

WA RNA SRBGAG G Sl & I mSoatsm &, ookl /N 2 fh 3 k) &
(FastPure Plasmid Mini Kit) , EB 44, loding buffer, 2000marker.

222. HEFERHEEATIBCH

LB ¥k (1) -

#*® 2-1 LBiRIFIEFREEC A
Table 2-1 LB liquid medium formula

D%y Jii
52 141 10g
P BEER HU) S5g

NaCl 10g
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LB [&#4£& (1L) -

%< 2-2 LBEIREFEAL 5

Table 2-2 LB solid medium formula

D% i =
B 1 10g
¥ BESE L) 5g
NaCl 10g
Hiflg 15¢g
YEB [ f& (1L) -
7 2-3 YEBEFIEFRER
Table 2-3 YEB solid medium formula
J&5y Ji &
JR 2 A ik 10g
BB 5g
NaCl 10g
il 15g
FEHE 15g
YEB ¥#iff (1L) -
< 2-4 YEBiRIFIEFRERL
Table 2-4 YEB liquid medium formula
J%5y Ji &
B 11 10g
¥ BESE L) 5g
NaCl 10g
RERE 15g

MS 55 77 B BT il

= 2-5 MSHEFEAL S (1L)

Table 2-5 MS medium preparation(1L)
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oy Ji &
REHE 30g
I g 8¢g

M519 43g

TBE WM ECH]: FREX Tris 108g, TR 55g, 40mL0.5M EDTA VA f#7E 600mL )2
BFKFs pHAZ 8.3, IMEBT/KERZE IL GEEEECLRT, HHRNFRE 10 5.

BEIE R LS . B JeHRE 10 £ TBE, R4EFEZ /D737 FKEL 0.3g /0.6/0.9g AGAROSE,
HY 30mL/60mL/90mL TBE fii#% 2min, A 0.3uL/0.6uL/0.9uL EB 4k}, & 5 B H K
M, BB 30min FFAH,

30ug/mL Kan: FREX 0.3mgKan ¥ T 10mL 7z 7K+ 50ug/mL Rif: FREL 0.5mgRif

BT 10mL 28K H .

2.3. B HE

23.1. AR

K [ 5 7E FAA W AT S J L A0 25 B B T AT 70% 1B RS VA R 1) B¢ 3 L v
THEH BB (T PRI E R A ESE, A FERELIEIE, Tkt
BB, g8 IO, SRR TR, E=iR T ORI Z B R SIHK, &K 10min;
M IR (8. ZHE=3:1/1:1) Hi&EY, #R 10min; &5, —HRBEY
30min, T 40°CHF HBE . f# ] Leica EG1150H £ 5 H Zh G N LA, A7 i gk [ A5 g
JEE AL T, Leica RM2235 VIR ML) A, TN 8~10um.

2.3.2. BRE S

2.3.2.1. 133 cDNA XFE X Mlumina 5
e, HERFIER U, N =AFER R RRECENTR R RNA, =ANMEYEEE,
SR )G H RNA-Seq H AR 4 #8421 [K) RNA F1E 4 poly A 45 1)) mRNA #1705, ARG
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Fil Oligo(dT)FER X} 4536 RNA HHE A polyA £5F () mRNA #HT70 85, H S W
Ji2 KX 28 mRNA Wi 300bp K ARE T, B FH /S ANAE s R BE AL 51 P A0 5 8 s gt
XA AT R s, 1931 cDNA 58— 568k, DLSE— 2% cDNA fE IR 1458 — 2%
cDNA $, fEf T — MR G, J8iT PCR W EE 0 7 BLkAT 1 B4, R TIR T
BRI KN R I B 122, B E KN A 450 bp 2 )5, {F A Agilent 2100 A4 43 HT AT 1%
SCHETEAT TR AN BERTIN R 5 42 M SO (G R0k FE AN S R P 7 B i df =, IR —
SE LB, LS AR R EUT B RSO IR G CREASRE S RIAS R 8 B &3k T 18 HOR X )
FAFEM TR o B TAE RIS TSR R 20M, BTG AR, 15 3]0
JR TS . AT H UELE AT AR B, R Nlumina HiSeq SR@ &NFHA, @t
RNA $2H0. gl b A8 R e, SR AR P B AR BTl A= e A 47 AR T
WP SERUE X EOE AT A AN 23 BT o 7 LB 2-1

JR 46 T WA
e o A
LN
' MicroRNA-mRNA
Unigene W% PPI H {E M 4%
A\V4
Unigene HAEIEFE Unigene 1% &4 H7 Unigene Z5#4 50 #
GO 40 2KTE R Unigene £k & 7317 InDel 43 #ft
cgaNOG 4 it Unigene ik % 570 #r cSNP 43 #7
KEGG 4331 5% Unigene R4 5 & PEAl SSR 43 #fr
ORF 43 #7
\
FRIEZ 5+ Unigene 16

#5315 70 HT Unigene B GOSlim & 50
7= 53R 1A Unigene ¥ KEGG 18 % & 5 M7
& 2-1 BHREAIERIEE

Figure2-1 Data processing flowchart
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2.3.2.2.  THIBURATIE. BEIERIERAHHE

IR FEA T HLAES 7 A2 FASTAQ JRIGEHE G 1, MIBRER ek AIC & F B
Ji1e 43 3 clean reads. FARERIEUIIT: ¥4, BRE—L8 3uHEL KT Q20 T B, 4R
JE TR BOETE— &I T, S8 )5 FROKAZ R S04 WK B — B0 B, AT 84,
B KX B E TG

Her, REyEERERN 20 LA EREE (Q20) AT i H 4tk 97%-98% 2 7], itiEfEAN
WL 30 LA B E L (Q30) A 92%-95% 2 [8], i izt i J5 55 R B 3 i 5 bk 451 7
0.0003%-0.0004% 2 [6] . FirA [ clean data #5/21E Trinity H)J&Al - #H4H & FIPFHER

2.3.2.3. AR EEEE 3T

BH T R A5 NR. GO. KEGG. NOG. SwissProt. Pfam %3 ZE #E4T Xt
ST o
2.3.2.4. A BEAMNERRIE

7£ Swissprot HE FEIF BRI 2= R A vh, R BT REIE K B AL, SR )5 R

FE Unigene #ds et USSR 51, fan N NCBI Hidfs FEREAT LUXT, WA JEERI2E T, %
38 P AR B ) 5 R 3R AT A EAT B 20 T

2.3.3. RT-PCR

2.3.3.1. SCIG MRS
J 2.1 SEB AR

2.3.3.2. SEIER
T, 2.2 528G .

2.3.3.3. 51475
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*2-6 5|¥IFF5
Table 2-6 Primer sequence

ELR N SIS (5°—37) Mg
AP2-F TCCAGTTCGGGTTATCAGAG RT-PCR 5k
AP2-R CCCATCTTCCACATTTATGC RT-PCR 5k
AP3-F GAGAGTGCTTGAACGAACTG RT-PCR HilE
AP3-R TGGTGGTGTCTATCTGGTTG RT-PCR 5k

PI-F GAGATTGTGGGATGCTAAGC RT-PCR 5k
PI-R CCTATGCTCTTCCTCCTGTATC RT-PCR 5k
AG-F AGGTTGCTCTCGTAGTCTTCTC RT-PCR 5ilE
AG-R GGAAATCAGTTGACGCAGC RT-PCR 5k

2.3.3.4.  ZWAHE
(1) RNA HJIEE
M-80°C UKFAEL H SIS AR EFRE , IR EWTEE SO AR . ARFE 404 RNA $2 50
FIG U TR BT B, 45 380 RNA 7 T-80°C VKA FL 8 R A7
(2) R¥%
TETC Bl 250 B T AR DA N VR AT
7 2-7T RNARIRE MR &R

Table 2-7 RNA template denaturation mixture

ol TH ik
RNase-free ddH20 4uL IpL
Total RNA 4uL 7uL

< 2-8 EEBDNARIEFR

Table 2-8 Removal of genomic DNA

Hor (LA
bR EH SuL
5xgDNA wiper Mix 2ul
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£ 29 BLEF—HcDNAS KRR MR

Table 2-9 Preparation of the first strand of cDNA synthesis reaction solution

bR A 10uL
10xRT Mix 2ul
HiScript [II Enzyme Mix 2ul
Oligo(dT)20VN 1ulL
RNase-free ddH,O Sul

A mini BOHL (A, Mini-6K) A ETE2]
#+ 2-10 B E—8EcDNAK NMIZF

Table 2-10 Synthetic first strand cDNA reaction procedure

R ) (8]
25°Ca Smin
37°CP 45min
85°C 5sec

T T--20°C UK 58 55 B 717
(3) RT-PCR R[N

10ul 1& &

% 2-11 FFERT-PCREX KB

Table 2- 11 Preparation of semi-quantitative RT-PCR reaction solution

Hor TRFA
Mix [ 5uL
ddH>0 3.7uL
Primer1-F 0.4uL
Primer2-R 0.4uL
cDNA 0.5uL
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#+= 2-12 ¥ EERT-PCRE NIEF

Table 2-12 Semi-quantitative RT-PCR reaction procedure

biTNics I [H]
95C 3min
95C 15sec
55.5C 15sec 35 cycles
72°C Imin
72°C 5min
2.3.4. AP2 T AG BRI ZERENEEES
2.3.4.1. ISy p )
W, 2.1 SRS FTRL
2.3.4.2. SEIEIR
W, 2.2 SEES A
2.3.4.3.  5|#F5
#* 2-13 51451
Table 2-13  Primer sequence
ES SMFE) (53 Fi&
AG-F  CCAAATCGACTCTAGTCTAGAACGGAGTTCCAGAATCAGTTCAG  HIW3EH Y 1
AG-R  GCCCTTGCTCACCATGGTACCTTATGTGTATATATTTATATGTGTG  H 3R 14
TGTGTGTG
AP2-F ATGTTCGATCTAAACGACTCACC H R 9 1
AP2-R TTACCTTGCTGCTTCAATTTCAGTG H H R 51
2.3.4.4. S
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®2-14 £EQHIR

Table 2-14 Bioinformatics analysis tools

GREVIXT B B

CDS [X il DNAMANS

e 3y AR bl http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=/NP

SA/npsa_hnn.html

= REER TN ExPaSy

TRe 41, NCBI

EdSEr IS https://meme-suite.org/meme/tools/meme
R4 73 #r NetPhos

V24 5 7 https://wolfpsort.hgc.jp/

X T https://www.novopro.cn/tools/tmhmm.html
RGRKAEM MEGAS

(1) PCR RR
a. 43 K B E B S AR RS AN 2 ) cDNA {8 PCR 3738 s B AORRERR, AR I T il
PCR ™ $ [ N (1 R B R BiAAS R M 20uLs
+2-15 BERERNIFA

Table 2-15 Gene cloning reaction system

Hor N

2xTaq Master Mix 10ulL
ddH.O 7.4uL
AP2/AG-F 0.8uL
AP2/AG-R 0.8uL
cDNA(stamens/sepal) 1uL

25
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%< 2-16 AG/AP2 H A 7% gE R NIZF

Table 2-16 Gene cloning reaction procedure

NS i ]
95°C 3min (FilAEH)
95C 15sec
60.6C 15sec }—AScycles
72°C Imin
72°C Smin (IR AEAH)

(2) BB
K B N W I FEL VKB H I DNA SR T 50 AMT R DI, #2184 0 A ml S A i R
(RIS 10 B D SRR, 2[RI DN A TAE -20 C UKAR 8T ORAF o
(3) MR
Kt PCR B4 22 I 7 23 51 3EAT 0T o
(4) CDS X7
f I DNAMANS #4552 5 [ 21 I PEAR B 16 AP2 M1 AG J: R Fr 471 i2E4T CDS [X il o
B, RS BRI AT BN SCARE, TR 6 R, A E
6 % frame. — MG, MACLG 210G T BT RH P8 (1 ZUC R IR F IR B S TH 55— A gap 115 1) 5
KHEES P, — MR yiZEF g X 51, BRI CDS X.
(5)  ZREEHITN
(6) Z=ZREEHITIN
(7)  IhaedasasE i
(8) ZEBEFF(motif) T
BEE W motif 3 H N 10, HASHURFFBGME.
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(9)  WEEILSHR

(10) ZEAWMITMEEM T
(1) EBERBEXHN
(12)  EEFELR

¥ B AR 751 NTEZR T2 NCBI 2 blast 1T ¢ [FJJ5EE A, KX L FE [R5 51 F 30T
K, FEAHEAE MEGAS 73 AR S 2 R R GE R B W

2.3.5. AG BEEFRIAHIAFAIHE

2.3.5.1. SLIEHRt
W 2.1 SEEGA KL,
2.3.5.2. SCIGKF
W, 2.2 S2563K57) .
2.3.5.3. SLIGEHRSEIK
= 2-17 W EHRSEIE

Table 2-17 Experimental strains and vectors

ife B S
K B = Ak DH5a
AEFT P T PR GV3101
Rk H AR Pcambia2301 %k
Hind 111 EcoRt |
BamH | Sae | /
\ [/
— R m—— e
158 Ubi promotor lntron Y-NOS5 338 HPT

& 2-2 pCAMBIA2301 i T-DNA

Figure 2-2 pCAMBIA2301 plasmid T-DNA
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2.3.5.4. WK
(1) FMAFRFAIHEEL (FastPure Plasmid Mini Kit)

AR 4 78 2 W] AR AL P /) 2 TR B 0 6 30 B B MR WRUTORE, R4 30 1 R 4
S5 B F-20"CUKAH 5 2 117

(2) BB
H 56K pCAMBIA2301 BALEAL, TRICGAREUR 5 #EATEED), il 7 Hr 8 K1,
EHXbal FMKpnl, KMNAKZRUT:

% 2-18 pCAMBIA2301 WAk Z&
Table 2-18 pCAMBIA2301 double enzyme digestion system

S A 24 (LA
Buffer 2uL
pCAMBIA2301 1uL
Xbal 1uL
Kpnl 1uL
ddH,O SuL

PCRFEJ¥: 37°C, 2hZ5H5, SO Sul 10X Loading Buffer{§i i 2 i
JRNEE5 RAS 3 () PCR ™yt i B AR W e e el kA FL A2 5 B 1) ey, IR TRISOn) o
FLgtATaiqt . FATIREE N, WRAEEIAFR G, PTG 82585,
(3) [ElREHRER
Yl f5 Bk BES AR iokE, I R B2 1) v 5 H R R AT i 4%
#+2-19 EEER

Table 2-19 Connection system

Hoy LA
SAURER RN 8uL
H 2k 3uL
5xCE Il Buffer 4uL
Exnase I 2ul

ddH,0 3uL

28



MRS T

MW S L WRATIR 21, A R AR B OO L o o S BB ER B i T PCR X
£ 37°C Nz 30min, 7 RPEAL K AT T SR 4°CUKFEREE PRAF

(4)  HURBITE
K KA B DHS o/ 32 A Al A-80 CUKAR I HY, B T-UK B HARAIAL, AR TEMERE A
) AL P B A U0 R [ED VR B 2E B N KA BRSNS B Bk R ok i 7 A
B5 9% 1h 5 iRAn BRI UE R BE 7R 2k b, (BB AR 37°CREFRA PRI 18-20 /NI .
(5) &% PCR
PRI 2H SR B A PR G IR b AN K B ) B B VR, LU R AT T v
PCR. #AME KT H IR F B R4 tHI, 3— HBAS, Ui A=W e izl o

% 2-20 EEPCRIFFR

Table 2-20 Colony PCR system

4y (LA
2xTaq Master Mix SuL
ddH>O 2ul
AP2-F 0.5uL
AP2-R 0.5uL
cDNA 2ul

SRR Y-

%= 2-21 BE%PCRE NMNIEF

Table 2-21 Colony PCR reaction procedure

IR i 1]
95°C 3min (FAZE)
95°C 15sec
60.6C 15sec 35cycles
72°C Imin

72°C Smin (HJJECZE{H)
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(6) HEER
BN TE LB AR 7523 E K H R E %P2 10mL LB Wik R 774 E (RIS
10uL) , 7 28°C 200r H#E 24h /£ 47, FFEE ODeoo fH1E ODeoo=1.8-2.0 2 [8], BIT] AT

AR 22.6.1 #IF
(8) HURIFE
e AT B2 S AN -80° CUKAR S, STEREHEUK B, AL E R, R H%IR
Yo I 0 BREAT B A
(9) EER
—fE: BAERE YEB BRI EESEE] 10mLYEB (FHiAH % 10ul) ifkH,
7E 28°C 200r H %% 24h, M ODsoo {&, 1 ODeoo=1.8-2.0 Z [«

TR 1F ODgoo=1.8-2.0 2 [8] 10 B8 ¥ B HL 50ul A2 50mLYEB (& Hi4 & % 50ul)
WAk, 28°C 150r H14% 24h, W ODeoofH, ff ODeoo=1.8-2.0 . [f], #4TH K RCR.

(10) &% PCR
@© BHEESET5: ML ODeoo=1.8-2.0 LA T — KWW ELE S, MEEL, FfEEHE
TOANTEH K, PRFIRE, SRR EHRHM (-20°C Smin—#7K 10min—-20"C Smin— 7K
10min)
@ Wil PCR
% 2-22 BIRPCRIFZ

Table 2-22 Bacterial liquid PCR system

4oy (A
2xTaq Master Mix SuL
ddH.0 3.7uL
AP2-F 0.4uL
AP2-R 0.4pL

cDNA 0.5uL
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SRR

% 2-23 BEIRPCRE MIZEF

Table 2-23 Bacterial solution PCR reaction procedure

IR fif 1]

95°C 3min (FAZE)

95°C 15sec

60.6°C 15sec cycles
72°C Imin

72°C Smin (I EEAEfHD
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EB=EF GRESH

3.1, MLEMSRSAETA

3.1.1. A BHER

& 3-1 MRBESTHHANPERES

Figure 3-1 Young flowers morphology of Stixis suaveolens Borthwickia trifoliata
| BERBRIEMEY]; 2 BERBRIENY]; 3 TFARIEEY); 4 TFHARENY

1 Cross-section of Stixis suaveolens flower; 2 Longitudinal section of Stixis suaveolens flower; 3
Cross-section of Borthwickia trifoliata; 4 Longitudinal section of Borthwickia trifoliata

BlE: ST, GUEES, Stiffls; P Ll
3.1.2. AEYIR
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w: et v ‘
3 % % ¢ 3 # v
L / § i
4 : i
‘\ t a & 4 '* L
II L % ﬁ d B t 1 3 & 4 :
b i § :
3 :
£ A whr : - e 7
" % : 545pum
g - -
B 1 o5 W i 5 53 7
3 i3 g §
oo e '
ey o
j ‘ @ ATy .
N i % rs.
W ! ¥ " 4 ¥ .j'l oy
j ‘{ f ‘.‘
’ i 4 L. /"w
)| 2 R
¥y i : A4
il : ﬁ GO £ o RN
: ¥ L = 2
536pm 206pm Y 191pm
0 o ¥ e fs] e 2

[ 3-2 BERBRLNIMILFHLD
Figure 3-2 Longitudinal cutting of young flower buds of S. suaveolens

1 RBERRILFITHATEN IR ; 2 RBERBEFRGEHATEAY]; 3 BERBEIEFUY (EREMK) ;
4 BERBALFIY (BREIWHAX)

1 Early period flower bud longitudinal cutting of S. suaveolens; 2 Later period flower bud longitudinal
cutting of S. suaveolens; 3 flower bud longitudinal cutting of S. suaveolens(enlarge); 4 flower bud

longitudinal cutting of S. suaveolens(enlarge)

BLE: STE=, GUES, St#fEE; Vb HER

3.2. 5ERBA S

3.2.1. BERARHHE

3.1.1.1 %53 M iFh

{5 FH Trinity 24455 B clean data 47 M Sk 4 2 3645 21 42248 2% Unigene (4,
BIKE 1437bp.
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*3-1 HERREZITER

Table 3-1 Statistical tables of assembly quality

. o e o Eae RS )
HERME  GCHRE NSO¥E NS0 & Bk K “T tf
ota
Genes GC N50 N50 PP Average
Max length assembled
Num percentag number length length
bases
42248 41.68 8764 2306 17312 1437.25 60720999
<32 BIEGITER
Table 3-2 Statistical results
T i i A Q20(%) Q30(%) N(%)
samples Clean Data(bp)

CK1 7413673800 97.98 94.47 0.00039
165 CK2 7028263200 97.88 94.2 0.000394
CK3 7252811100 97.8 94.05 0.000389
T1 7122113400 97.68 93.77 0.000393
TR R4 T2 7537725600 97.47 93.29 0.000393
T3 6486383700 97.61 93.58 0.000396
Ml 7087060500 97.36 92.83 0.00037
Eop el M2 6896691900 97.61 93.68 0.000389
M3 6192655500 97.38 93.25 0.000388
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048 | 0.48 | 0.48

0.47 | 0.48 | 0.48

O O O = =4 =
% = E R X R = = N

[ 3-3 It EERIAK PR R

Figure 3-3 Correlation test of gene expression level in test samples
322. BUREEIRGR

55 % RE s ZE AT LU XS, BT & SR an R 58 . 7E BT A 1) 42248 %% Unigene J751 91, 14696
ANPEUCECE] 7 NR R, (5L 34.79%: #£ GO HdE . A 5629 NMFAIPARE, &
b 13.32%; 7F KEGG ##EFEH, BRI T 9571 NP, Atk 22.65%; % Pfam [fiF
BEH 16700 1, (5 39.53%; 13269 M5 NOG MR HBER:, (G 31.41%; ¥E
FEZE Swissprot [ 22346 751, (G 52.89%; 3582 ANXF IiRKOE FEHEAT TR, &
8.48%.
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*® 33 BHEEIRIINEEY

Table 3-3 Number of genes annotated in each database

Total NR GO KEGG NOG Swissprot Pfam All
Unigenes dasebase
42248 14696 5629 9571 13269 22346 16700 3582

3.2.2.1. GO BUIBE
Wt 5 GO g FEHEATEENT, #5629 %¢ Unigene KEUr M=K, 5l HN: £
SRR AU AT IhEE, JLEEHE 43 M. R 3-4.

%% 3-4 Unigene BIGO #3F 41t

Table 3-4 Unigene GO classification statistics

Digea| Unigene & YiRe
cellular process 3211
metabolic process 2744
single-organism process 1911
localization 818
biological regulation 774
cellular component
organization or biogenesis 766
response to stimulus 497
signaling 189 HE ) 2E R
reproduction 159 Biological process
reproductive process 158
multi-organism process 97
developmental process 51
growth 47
detoxification 22
biological phase 10
multicellular organismal 7
process
cell 3013
cell part 3000
organelle 2002
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macromolecular complex

organelle part
membrane
membrane part
membrane-enclosed lumen
supramolecular fiber
virion
virion part
nucleoid
extracellular region
extracellular region part
extracellular matrix
catalytic activity
binding
structural molecule activity
transporter activity
molecular function regulator
electron carrier activity

antioxidant activity

nucleic acid binding
transcription factor activity
signal transducer activity
transcription factor activity,
protein binding

nutrient reservoir activity

1238

1021 Yl 415
798 (Cellular component)

451

234
61
14
14
10

2289
2112
565
247
44
34
5T e
34 Molecular function
22
16

12
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reproduction = —
cell killing =
immune system process -
behavior -

r process -
cellular process =
reproductive process- .
biological adhesion =
signaling - =
multicellular organismal process =
developmental process - [
growth = u
locomotion =
single-organism process -
biological phase - 1

biological_process

rhythmic process =

response to stimulus = ]
localization -
multi-organism process - =

biological regulation = [
cellular component arganization or bi is-
cell aggregation =
detoxification- 1
presynaptic process involved in synaptic transmission =

extracellular region - 1
cell -

nucleoid- |
membrane -

virion- 1

cell junction =
extracellular matrix -
membrane-enclosed lumen = | omm—)
macromelecular complex -
viral occlusion body =
organelle =
other organism -
other organism part -
extracellular matrix component -
extracellular region part -
orgarede part - T ———
virion part = 1
membrane part = [

synapse part -
cell part -
synapse =
symplast -
mitochondrion-associated adherens complex =
supramolecular fiber - ]

Description

cellular_component

transcription factor activity, protein binding - 1
nucleic acid binding transcription factor activity = 1
catalytic activity -

signal transducer activity = 1

structural molecule activity = E—
transporter activity = ==
binding =
electron carrier activity-
morphogen activity =
antioxidant activity - u molecular_function
metallochaperone activity =
protein tag - 1

D-alanyl carrier activity =
chemoattractant activity -
translation regulator activity =
chemorepellent activity -
nutrient reservoir activity =
molecular transducer activity =
molecular function regulator = u

0 1 DIOO ZUIDU C!\']IDG
Number

3-4 Unigene B GO 7 3ERF

Figure3-4 Unigene GO classification notes

3.2.2.2. KEGG BUEE

R#E KEGG % )2, {45541 9571 2k Unigenes 404 114 25, o, &R

& (Ribosome) MHRMIEF B ERZ, Wk 746 MR H UG EERE MAPK B %1%

(MAPK signaling pathway - yeast) FHICHIFEEH 413 4> RGN E A N T
(Protein processing in endoplasmic reticulum) FHICERIF 326 1~ 45 R MK 3-5 & 3-3,

#< 3-5 UnigeneFIKEGGRBIZR 773 (UnigeneHERBERE B KT 2%H0iRE)

Table 3-5 Unigene classification of KEGG metabolic pathways (pathways with than 2%)
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