A oTOR KK F F IR, 2021, 38(2): 225-234
Journal of Zhejiang A&F University
doi: 10.11833/].issn.2095-0756.20200370

HETE TR AR B R IR R AT S R SRIA ST T
BRI, RIS, RS, MRES, % A

(1. WITT R MO R IR S JES B, WV AU 3113005 2. WRITARMRICSE WiV 48 el Mok B b 5 6 3 45 1)
TSR, WL AU 3113005 3. WiTTARARR 2% F 7 I MORE 9 b B 6] -5 0 D TR Rl o T sy T s SIC 6
=, Wi A 311300)

WE: [ B8 ] Sr AT Osmanthus fragrans TABEREE R A I IER F A TAE, [FE] ARIARRARLE
BEEA OEIA’ O. fragrans ‘Yanhong Gui’ . ‘E#H 7 O. fragrans ‘Yulinglong” . ‘&% H#’ O. fragrans
‘Jingiu Gui” , MEFAKE T LS HXKRRAR, AR50 RGadR >, FHRAETREEE
PCR #i| R S fb A LR FI LR A R B A H M- Bh) OfHXKs A B R, [ 4% ] /733 OfHXK1~OfHXK4 % B,
S E IR R S At AR OfHXK1 . OfHXK3 Fo OfHXK4 & W AZF A5V AR & T 99%, OfHXKs 3B 475 461~510 4
AABmRI, HOs 2 MREFTAFBRAAERL S A0 | AL A5, OfHXK] A= OFHXK2 A4 N s#Biss 2 44, Sad
I+ Arabidopsis thaliana AtHXK1 5 AtHXK2 24— % ; RE B Ry OfHXK3 5 AtHXK3 % % A&, E0 =% LFK
TEALME AR BB 1E 545 F o6k OfHXK4 E @M F 4o 54 58 11 ARABRZEA, 5 AtHKL] 4= AtHKL2 #4% % %
B, 4R HXK AR R REAR 1 FAZ 2542 #ot, AR RS TR AL, MAERTRGHAEE, B4
E OfHXK1. OfHXK3 #= OfHXK4 # B 8 %55 2 LAE F a4, @ OHXK2 KB 3 A SFf i r L At s b &
EREXARR ., [£# ] REFF 545 RR S, E0HIE OMHXKI~OfHXKS 3 B A 440 T 48 5 8146 49 25 4
OfHXK1 #= OfHXK2 LA 4815 5 Bsofa sk F49 746, OfHXK]. OfHXK3 #= OfHXK4 % B FLIL PR T 2 ILA AL 6 &
BEX, TREALAGHEEWRRMA X, B6K&4%430
KEIE): A, THEMEE; ARAR; RAMHN
FEDHS: S685.13 XHEFRERD: A XEHS: 2095-0756(2021)02-0225-10

Sequence and expression analysis of hexokinase gene family members in
Osmanthus fragrans

PANG Tianhong'**, QIAN Jieyu"**, FU Jianxin"**, GU Cuihua'?’, ZHANG Chao'*"

(1. School of Landscape Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Zhejiang
Provincial Key Laboratory of Germplasm Innovation and Utilization for Garden Plants, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China; 3. Key Laboratory of National Forestry and Grassland Administration on
Germplasm Innovation and Utilization for Southern Garden Plants, Zhejiang A&F University, Hangzhou 311300,
Zhejiang, China)
Abstract: [Objective] This study aims to analyze the sequence characteristics and expression changes of
hexokinase family members of Osmanthus fragrans. [Method] Based on the transcriptome data of O. fragrans
cultivars ‘Yanhong Gui’, ‘ Yulinglong’ and ‘Jinqiu Gui’, HXK homologous genes were selected for sequence

analysis and phylogenetic tree analysis, and real-time fluorescence quantitative PCR was used to detect the
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expression of OfHXKs genes in different tissues and development stages of O. fragrans. [Result] Four HXK
homologous genes OfHXK1—OfHXK4 were screened, and sequence identity of OfHXK1, OfHXK3 and OfHXK4
from different cultivars is more than 99%. OfHXKs encode 461-510 amino acid residues, including two
conserved phosphorylation motifs phosphate 1 and phosphate 2, and one sugar binding motif. Sequence analysis
and phylogenetic tree analysis showed that OfHXK1 and OfHXK?2 have N-terminal membrane anchoring
structures, which are grouped together with AtHXKI1 and AtHXK2 from Arabidopsis thaliana. OfTHXK3
without transmembrane region is closely related to AtHXK3, so it was speculated that OfHXK3 has catalytic
effect but without sugar signaling function. OfHXK4 protein with 11 amino acid insertions at the adenosine
binding domain, is closely related to AtHKL1 and AtHKL2. Four HXK gene members from O. fragrans are all
expressed in the annual stem, biennial stem, tender leaves, mature leaves and inflorescence. With the
development of flower, the expression levels of OfHXK1, OfHXK3 and OfHXK4 genes increase first and then
decrease, while the expression patterns of OfHXK?2 genes during flower development are different in the three
cultivars. [Conclusion] According to sequence analysis and evolutionary tree analysis, it is speculated that
OfHXK1—-OfHXK4 all have the function of catalysing hexose phosphorylation, and OfHXK1 and OfHXK?2 have
the function of sugar sensing and signaling. The expression patterns of OfHXK1, OfHXK3, and OfHXK4 genes
during the inflorescence development of the three varieties showed a regular increase and decrease with the
process of flower opening, which may be associated with their functions in sugar metabolism. [Ch, 6 fig. 4 tab.
30 ref.]
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HEeAE Osmanthus fragrans /& E T KB/ MEZ —, REZNTEE . TIARBERAALT LR H
oS8 WL | B W A DS AR R KL R . DGR E R M R, MR AR AL 6 T R o R 2
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FE B B AE OB 5 BT R AR GRS Y TR AR, — RS a] =k Z ik
AR A A R EURL , FEAR ) AR D ALY B Ay T AR B A AR . EOME S (hexokinase,
HXK) HA SRR b D) 6E, 2 HXK SRR 1L A0 O A BEUEA A D Ve WA R O B R Aok 12, Al A K
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Arabidopsis thaliana 1) 6 1 HXK ZJER 5L, AtHXK1~3 RERERR LA 498500, Hivh AtHXK1 i H A7 B0
G2 OS5 M DIRE™ ), AtHXK] FE5R A T XHEIAR . i RET 19 2E KR & A R E1E ™,
BeAh, BIRE ST AL AR ARl &0 AR R AR RIR I e e AR A T SR A T Bh
#E HXK SR CHHE SRS R A, BAr, RWHAL XK FEHGEA LM IEH6E . AT
HEAE A [R) A6 €0 5 Pl i S5 2L B 077 %8 OfHXK's #15C Unigene J#51, 43 M1 N6 OfHXKs FE K F0% 1% 03 A% 1R
FF B H i i LR P 5, I 5 HAL Y R HXK 8 (T 22 3 FO AR 20, [l o3 RS TRl
A RS R R B B BEAE IR L SR R0 28U OfHXKs R HEIE, it — 38 R ka6 AN R OfHXKs 3K A%
PR E FE LR
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TERE W VLA IR 2 A A0 B8 U5 I 2B ORI R AP B MR FEAE U H:" Osmanthus fragrans  * Yanhong
Gui’ (YHG). ‘EX¥ I’ O. fragrans ‘Yulinglong” (YLL). ‘& ¥KEE’ O. fragrans °Jinqiu Gui’
(JQG) MM KL, MRHAEALALTF AT ET BB, XX 3 MEL P TFEH (S). B (Sy). #IIFH
(S3). BEITHH (Sy) A4 FE AT HURE . HURERS [RI 448 10:00, [RIEFiEXT HEMTAE" 1AEAZE | 24FA4 25
g A FUB T AR AT R, PR RIE SN OfHXKs LR ik i . IR E R R AR i
JEAEF-80 C VKAt -
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1.2 EZFRLFIYER

RNA # Bk 77 & >k H RNAprep Pure Plant KitCR AR , db )y S #% 5435 & ff F PrimeScript™ RT
Master Mix(Perfect Real Time)(Takara, Ki%); »¢)xE &1 H] & i ] TB Green® Premix Ex Tag™ Il (Tli
RNaseH Plus)(Takara, Ki%). SCHf2¢6E & PCR {0 LightCycler®480 Il (Roche, 7E&[EH).
13 Ak
1.3.1 OfHXKs 53] o7 WIS 2H rhifi %45 3] HXK #5619 Unigene 551, & 260l 1 26 B E K415 4,
rhuly (NCBI) #5045 /% 7 ) BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) ¥f 15 21 i 3& K ¢ 5 #E 45 %5 kb s F1IH
ORF FINDER (https://www.ncbi.nlm.nih.gov/orffinder/) & FF B & i52HE ; FH DNAMAN 6.0 244X AS 6] i #
FHIA] HXK FED 8 R A TA% T AR LA, ) MR AE A9 4 A HXK JEPR AR 53 3 90 SR Je 25 9] 43
Mr, F350 F Prot-Param 7EZE 514 (http://web.expasy.org/protparam/) Tl Fir gmfith 26 1 A9 4T . BRISAF R
F (P, ARUEREL, BOEERKIMESE; i YLoc (https://abi-services.informatik.uni-tuebingen.de/yloc/webloc.
cgi) AT P 4 {2 7 WL 5 i FH SOPMA 43 #7 #K 14 (https://npsa-prabi.ibep.fi/cgi-bin/secpred_sopma.pl) Xif
OfHXKs ZZJ M2 P HI AT R B0l 43 #r, FI0r B i FE R A 2 MR AR R AL T T o185 . B 4T
B (A HAR ) 19 2558 ; il SWISS-MODEL (https:/swissmodel.expasy.org/) Fililll OfHXKs [t = 2% 4%
¥ ; 1 JH SignalP 5.0 (http://www.cbs.dtu.dk/services/SignalP/) % {55 Ik #E 47T F 5 F) F TMHMM 7 £8 %%
F (http://www.cbs.dtu.dk/services/ TMHMMY/) 0l 7 A A AL 28 11 R 5 RS 2544 (i NetPhos 3.1 Server (http:/
www.cbs.dtu.dk/services/NetPhos/) X ££ fb AL OfHXKs £5 FH B BR b A 5. 2547 7L 5 >R FH MEGAX #k {4
W 2 57 A 2B 5 (neighbor-joining, NJ) #E17[RITR RIS, @ESL RELBEW, IR JH Bootstrap % (FEE
1 000 ¥) PEAG R 2R e AL
1.32 ¥ RNA #2355 cDNA #4& K H RNAprep pure Plant KitCRAR , Jb57) 4L EHIY) B RNA 11
BT G BRI D BRI AE T R B RNA L il FTER A O BE TR f e R 19% TR B8 A L UK
R B RNA ¥R A&, S 5 5K 2 0 &L RNA 1.0 pl, S5xPrimeScript RT Master Mix(TaKara, jti%)
2.0 uL, JG RNA fiffZ%7K 7.0 uL, PCR W R FIRE R : 37 C 15min, 85 CSs, 4 C 1 min, Jfkk
AU cDNA #7720 °C %o
133 b EF PCR MHEFOEE B PCR 51 Wi 5 A H] Primer Premier 5 #4751 ¥ it, LAEE/E
OfACT N Z LR, 519 /7 51 0L 3% 1. 2% %6 & & PCR X W {& & & : TB Green Premix Ex Taq
Il (TaKaRa, Ki#)5.0uL, b F#514 (10 pmol-L™") 4% 0.4 uL, cDNA #HT (5 %% 5% cDNA Fi B 20 £%)
2.0 uL, XFEK 22 pL, HADFEMBCE 3D EYFEE . RMERTF I E: 95 C BUEM 30 s,
95 °C &Mk 55, 60 °C M 30s, BE 40 MEIN; RIFLL 95 C FF4E5s, 60 C FF4E 1 min, 95 °C Ff4k
15 s A i i i 27

* 1 OfHXKs EERIESHETASIHYF5

Table 1  Primer sequences of OfHXK genes of O. fragrans

B £ K E5IITE1(5'—3") B 5 | F51(5'—3")
OfHXK1 TTCTTCTTCGTCTGGCGTTCTG GTGCATTAACCCGCATATCCAGG
OfHXK2 ACCTCCCTAAAAACAAGGAGAGTTG AGTATCCCGTCCCATTTTCTTTAGG
OfHXK3 CACTTATTTGGTCACTCAGTTCCCG ACACACGTCTATGACAATCTTCCTC
OfHXK4 GCACTCATTGCAGCCTCTCACT CTCACTCTGACAGTGACCGGCGTTA
OfACT CCCAAGGCAAACAGAGAAAAAAT ACCCCACTACCAGAATCAAGAA

2 HERG M

2.1 W OHXKs EEF 454

HR 8 FE AL A [R) 46 €5 i A 2% S 2H Unigene JE 40 70 M, 03615 21 4 > HXK 5& KA [R5 5L B (OfHXK 1~
OfHXK4), 3 m 338G X 44> HXK HE 9 [R5 5L K. A DNAMAN XA [6] 5l OfHXK 1~
OfHXKA % R 7 HI E 4T 22 )7 8 et A4 BR 7 5 AR AL L A 45 SR WL 36 2. ANTR] S R AR OfHXKT
OfHXK3 I OfHXK4 3 AT R 7 S AU TE 24 5 F 99%, AN [R] i P 46 OfHXK2 SE PR A 82 e 51 A AR
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PEN 94.429%~98.26% ., Ve HBATAHE () OfHXK1~OfHXKA J PR HEN it S L8 e 90 A 7 J5 2207

FIH DNAMAN X “H2dTH:" OfHXKI~OfHXK4 25/ 74 Xt . HIE 1 af%0: AS[A] OfHXKs [H] 2
B AR a s, B0 E 2 AMRSF IR L AE H {7 45 phosphate 1 F1 phosphate 2 DA ) 1 N4 &
37 15 sugar binding, il OfHXK1 5 OfHXK2 &4 rh )43 & 12 B K@ B A 11 H & Bkt ,

R 2 H OHXKs ZEBBMUMELLER
Table 2 Comparison of nucleotide sequences of OfHXKs in O. fragrans
ARAUTE/ %
HNAFE ofxK1- OfHXK1- OfHXK1- OfHXK2- OfHXK2- OfHXK2- OfHXK3- OfHXK3- OfHXK3- OfHXK4- OfHXK4- OfHXK4-
YHG YLL  JOG YHG YLL  JOG YHG YLL  JOG YHG YLL  JOG

OfHXK1-
/. 100.00
YHG
OfHXK1-
. 99.87  100.00
YLL
OfHXK1-
/. 99.87  100.00  100.00
JOG
OfHXK2-
7226 7219 7219 100.00
YHG
OfHXK2-
7221 7214 7214 9442 100.00
YLL
OfHXK2-
7162 7155 7155 9540 9826  100.00
JOG
OfHXK3-
5838 5845 5845 5990 5837 5803  100.00
YHG
OfHXK3-
Vil 5838 5845 5845 5983 5830 5796 9973  100.00
OfHXK3-
106 5838 5845 5858  59.62 5823 5783 9919 9933  100.00
OfHXK4-
Ve 5937 5937 5937 5829  58.67 5828 5254 5261 5240  100.00
OfHXK4-
Vil 59.63  59.63  59.63 5886  58.66 5844 5265 5273 5250 9971  100.00
OfHXK4-
106 5970 5970 5970 5822 58.53 5814 5234 5240 5220  99.02 9928  100.00

OFHXKI  .... %vcnﬁkc.a VIVMREMESSCRNARAER . . %
OFHXK2  MEEG VARVNIG AYIVRQEMESSCKRARALR . E
OFHXK3  wu... MSQTASTRPEVRSECITRSERMVSH MAVGSNTISGAST ETRLQR
OFHXK4  .... EvRLANGCALER SvMUGHEVRRKRARRRVVR . . VLEEFEE

C C++
OFHXK1
OFHXK2
OFHXK3
OFHXK4

196
200
197
196

OFHXK1
OFHXK2
OFHXK3
OFHXK4

297
301
297
297

OFHXK1
OFHXK2
OFHXK3
OFHXK4

398
402
397
397

OFHXK1
OFHXK2
OFHXK3
OFHXK4

497
497
495
461

Fizu%%jj@&@mm,m'ﬁ %zaéu,m, Cjaib’iﬂ(@ B R ; +jgﬁéﬂﬁﬁawﬁg %E{W%ﬁg
B 1 47t OfHXKs &AL % 57 et

Figure 1 Multiple sequence alignment of OfHXKs amino acid sequences
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OfHXK3 7% 11 ANF/KEIE A 10 S HZMRsE R, OfHXK4 W45 12 4B K@ iE M 10 S H 2R ik 3.
5 H A A FE, OfHXK4 & 3L B2 7 51 76 H C S i IR 45 & 07 b 2 1 11 AN R 7% 5 (KNEGAS
RSKMR).
2.2 R OMHXKs A REAIBWME RS R H IR X — R &5

FIFH ExPASy protparam il 734t OTHXKs Z 2 [ B1F 9 (I EEAIACTE ST, 1 AR 43 T
BRI, . S (P, AREREL. BOPH KRS, 25 3. DL OfHXKL R, 5 g
RIEMRBH 498 4>, A BAEX 2> FHE K 53 881.09 Da, FHiEZ5ErL o 541, 73 TN ChygHigs
Ngs3071981» RILTRALNA 20 Fl, &4 A% (Asp+Glu)66 1>, 1F HL R KL% (Arg+Lys)53 4>, B
S AKPE R 0.055, ARaE RN 47.03, HEN OFHXK1 MiaEE A, 458 05 B OfHXK4 A
e Eams, HaWpfRe®Ea . & s 5 R SignalP 78 £ # 14F BIA 45 14 T XF
OfHXKs ZJE M2 17 51 N-¥ig FF iR HT 70 37 Z LM EA 705 5 IR AU 734, 452R Bon OfHXKs Z LR 17 511356
{55 IKAEAE o A YLoc FESBRAEUEA T I7 20 60 o7 T, 2558 /R OfHXK 1 5 OfHXK?2 45 v T4 i i
W, T OfHXKS W E 7 F 21K, OfHXK4 i FERiA,

£3 H#H OfHXKs EHRERENEE

Table 3 Information of OfHXK proteins in O. fragrans

B MXSTE HESSEHR BRMREEA EdRfAT AT ARERE BERFKIEE FEAK WAMEN
OfHXKI  53881.09 5.41 498 53 66 37.03 0.055 pn 2 a5
OfHXK2  54328.40 5.91 501 55 62 34.73 -0.077 ¥ 2 a5
OfHXK3  53812.81 5.99 495 64 59 37.25 -0.023 ¥ EEIEN
OfHXK4  55894.38 6.58 510 61 63 46.37 -0.042 ¥ ST IRUN

i F§ TMHMM 7£ 28 50 AF 20 HrEE 48 OfHXK s 25 [ Jii T RE 11 145 i [X 38, ,n%i'/ﬂif OfHXK3 44 H A

PSR IX 4 (1K1 2), OfHXK1. OfHXK2 5 OfHXK4 /3 HI7E%HE 7~24 v G FEMR AR I . 4 9~28 {i & LR A% HE
OfHXK!1 OfHXK2
12 ¢ 12
LI L
1.0 L 1.0
#H 08 | I S #H 0.8 k
= 0.6 = 0.6
= i
£ 04 1 & 04
0.2 L i = = 0.2 f |
0 1 1 1 1 1 0 B 1 B 1 1 ]
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FIERR T H/A IR 7 HA
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l
1.0 F 1.0 F
#H 08 | H 08 |
= 0.6 | T 0.6 [
pil i
&® 04 ® 04 f
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Figure 2 Prediction of transmembrane protein segment of OfHXKs
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S 5~24 i Z FE PR R FEAD HAT BS I IR,  H AW OfHXK1 . OfHXK?2 5 OfHXK4 R #s & [T, i
OfHXK3 WA J& T i85 B A 1 o

BT SR TR S T AT H B SE R T g ) LR Y A1 AR L AL T o E . B TR ISR
MR R Z5H . T SOPMA ZEZFl 7347, 455 /R /6 OfHXKSs 85 1 i M 45 2L o- 12
FICHLI il = (3 4). i SWISS-MODEL #-17 =R &5 T, 455 %R ~E 3,

x4 HERIEE OHXKs EHAR - KLEHTN

Table 4 Secondary structures of OfHXK proteins in O. fragrans

- o- 12 iE B-%% TR Hh JEfsE

h AEREEA HH% FRREEA H% AEREEA H% FRREEA HH/%
OfHXK 1 239 47.99 31 6.22 162 32.53 66 13.25
OfHXK2 241 48.10 32 6.39 163 32.53 65 12.97
OfHXK3 208 42.02 31 6.26 188 37.98 68 13.74
OfHXK4 223 4373 26 5.10 182 35.69 79 15.49

o]

8 .‘ \
; !'
v,

Ve — .:'
4 )

3 3L OfHXKs & & it =R 4 My
Figure 3  Prediction of tertiary structures of OfHXK proteins in O. fragrans

2.3 OfHXKs S EBF 5 RFE N RE#HL D

i3 NCBI 7L BHR I FLXt, K 4 NEAEAERE OfHXKs & (A JiUF 4143 3 9847 [R5 He X . Blastp
Xk R os . OfHXKI1 5 MBS Olea europaea XP_022882495.1 [A] Y 1 & 96.39%, 5 2 K Sesamum
indicum XP_022882495.1 [A] JF 7k 2 88.15%; OfHXK2 5 il # #i XP 022843013.1[7] ¥ 1 &5 i5 97.80%
OfHXK3 5l #itl XP_022884724.1 [FUR 1 3k 96.16%, i 5 6] H ¥ ¥ Pistacia vera XP_031283181.1 L
KL B AL Handroanthus impetiginosus PIM98716.1 [A]J5ME 4351k 82.70% 55 85.45%; OfHXK4 5 i
XP_022873061.1 [AIE L] 95% LI L, 1B OfHXKs HA R,

FIFH MEGAX Xt 4 M EAEAEAF OfHXKSs 25 1415 AN NCBI 7EZ £ 408 i b #0319 80 R I+ HXKs 75
HBF 4T Z 791 b, LA 100% bootstrap S 47 B A4 i 2 Ge i AL AT 4387, S04 48 OfHXKSs 13y
AEo. W 4R PRk £ F BT 81 4 5l 00 JF AtHXK1(U28214), AtHXK2(U28215), AtHXK3

100 AtHXK 1(A4rabidopsis thaliana)
63 —:AtHXKZ(Arabidopsis thaliana)

100 L eOfHXKI1(Osmanthus fragrans)

37 o OfHXK2(Osmanthus fragrans)
100 ,—AtHXK?a(Arabidopsis thaliana)

L eOfHXK3(Osmanthus fragrans)

o OfHXK4(Osmanthus fragrans)
AtHXL1(Arabidopsis thaliana)

100
—:AtHXLZ(Arabidopsis thaliana)

AtHXL3(Arabidopsis thaliana)

H 4 ARFLieHF OfHXKs A=k I~ AtHXKs & & it & St A A7 B
Figure 4 Phylogenetic tree of HXK proteins in O. fragrance and A. thaliana
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(BT030472). AtHKLI(NM 103929). AtHKL2(NM 112895) Fl AtHKL3(NM_119945), #EALR 434745 535
W E:AE AL OfHXKI 5 OfHXK2 JC R, 1 OfHXK3 Fl OfHXKA4 43 i A AE AR /N, H e i
OfHXKs £ H it Z [ fY P AE AT fE B AT — & X il . P OFHXK1, OfHXK2 5 4H{# 57 AtHXK1, AtHXK2
RAEAE— 3¢, 17 OFHXK3 N 54 BT AtHXK3 JCRBGL, OfHXK4 M 5#lp 7+ AtHKLI, AtHKL2 X%
2.4 17 OfHXKs BEEFRIESHT

DAREZE R ST (S)) . #8AEH (Sy). WIAE (S;) FUBAER (S BT AL 1 4EAE2E | 2 4R A28 | Il
W A cDNA SRR, LAEAE ACT JEN NS, BEATSEMIZOLE B PCR, A AN [ AR A
[ AR & B BB OfHXKs SERFRBE L. B S W, . OHXK] 78 ‘$EMTEE” iRk E 20
S EIHR RIS s 16 R PR S, BRI, HREST I 5 E®
B IR A (P<0.05); T OFXKT JETE < F3E RSk UL L IHR FRE MRS,
TS, BHH M RIE Tk B e . O/HXK2 BERTE A rhiyRiIAEEREL B, TRAemn
FiABEE; 15 lE b, OHXK2 FBEEE T R & LT OHXK2 MERBRTE E
Vo eI 1 TP FHEAGESE. OfFXKS JEIRE 3 6L P ik b AT ORI 5 F Ff
B, T S B AR s S, B ‘e EREET OmXK3HEMRE R, ‘ERmE OKZ.
OfHXKA BERTE “HEUmTH: A1 “@akiE” hiRAEAREL LA R TREHE, 78S, AR5, 1
BEIRTE SRR hARARENT PV, S, I GEREE OffiXKa SIS, TR K.

1.0 ¢ 12 ¢
OfHXK1 a OfHXK2 . a
0.8 Lor a Ja
. 5
@ 0.6 | @ 08 ab 3
#® 06 b
E o041 : = o4 . d 2 ¢
< ol b b _% . = . .
: HE c % b2 . 0.2 F H %
0 % NSS 0
EITE SEkE ERIW BITHE &XkiE ER%
m w
1.0 - 1.0 .
OfHXK3 OfHXK4 hd
0.8 - % 08 )
i it ™
9 0.6 F 1 06 F b
® . ® >
T 04| Eﬂ 04+ .
£ B =
02 F . b@ 02 L H g §§
b g
L phes [ Nee [THed k A L REE LN
BTk &k ERWw HEUT FE %%ﬁ B34
e w

s, CXs, xS, E3S,
RIS R R R 5% (P<005)
5 SRAPHIER AT M OHXKs & B Anr Rt X i

Figure 5 Expression changes of OfHXK genes during different inflorescence of different O. fragrans cultivars

Wi 6 s : FEARRIHLIN, OHXK] TEft b Ak iR sy, e FURE AL 7 th ik Bk
Z, A8 VAEAZER R RN R AR OHXK2 TEAEWIE P PR s Sy, 18 2 AR AR 25 P Ry R A i
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Figure 6 Expression changes of OfHXK genes during different tissues of O. fragrans ‘Yanhong Gui’
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