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SR M A R B K K E & 1 4% X PCR(real-time reverse transcription-PCR, RT-qPCR) & #7 HrSyGl 7
FEHRIANTEALTE ek, BT PR XN, EREY, HrSGl A H % DNA &3
(coding DNA sequence, CDS) K & 4 444 bp, % 147 AR AKBR, A4 F /R4 16 358.05 Da,
FoEA 551, EMARECH 11204, ZFG RALEZREMAMZTIK, FEBBEAALE, A
. BKMEE G . HrSyGl & & 4 A REC_hyHK CKIl ResC-like 25 #3%, H B 4M &0 o 3
A EBEMM R AN, BIERRAMSATLI, VRS R EFe) A Bt K SyGl AR B £t 1L
EHREA1 R, FLHFAZRE, D@ AR R T, HrSyGl 412 F @iz, RT-qPCR 45-# L 3L,
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Cloning and expression analysis of SyGl/ during female and male
flower bud development in Hippophae rhamnoides

REN Qiandan, LI Xinjuan, ZHANG Tian, LIN Mengjiao, ZHOU Wu'"

College of Ecological and Environmental Engineering, Qinghai University, Xining 810000, Qinghai, China

Abstract: Hippophae rhamnoides L. is a dioecious plant. The difficulty in early sex identification
hinders the rational allocation of male and female plants in H. rhamnoides plantations, affecting its
economic and ecological value. Few studies examined SyG!/ (Shy Girl), a female suppressor gene,
in H. rhamnoides. To examine how SyGl regulates female and male flower bud development, we
cloned HrSyGl from the flower buds of H. rhamnoides and used multiple online tools to perform
bioinformatics analysis and subcellular localization prediction. Additionally, we analyzed the
expression patterns of HrSyGl in female and male flower buds at three different developmental
stages through transcriptome sequencing and RT-qPCR. Our results showed that HrSyGl contained
a 444-bp coding sequence encoding 147 amino acid residues. The deduced protein had the relative
molecular mass of 16 358.05 Da, an isoelectric point of 5.51, and an aliphatic index of 112.04. This
protein lacked transmembrane domains and signal peptides but contained phosphorylation sites.
Our data characterized it as a stable, hydrophobic protein. We identified that the protein HrSyGl
contained a REC_hyHK CKI1 RcsC-like domain, with a-helices serving as its major secondary
structural elements. The phylogenetic analysis showcased that HrSyGl clustered closely with the
SyGl genes from Ziziphus and Rhamnella rubrinervis belonging to Rhamnaceae, indicating their
close phylogenetic relationship. The subcellular localization results demonstrated that HrSyGl was
localized to the nucleus. RT-qPCR revealed differential expression patterns of this gene between
male and female flower buds at different developmental stages in H. rhamnoides. Specifically, its
expression in female flower buds initially increased and then decreased, while that in male flower
buds showed a consistently upward trend. Our study established a theoretical foundation for further
investigation into the function of HrSyGl/ and the molecular mechanisms underlying sex
differentiation in H. rhamnoides.

Keywords: Hippophae rhamnoides; HrSyGl; gene cloning; flower bud development; gene
expression
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V> Wl (Hippophae rhamnoides L.)J& 8 il 1 &}
(Elaeagnaceae Juss) > il J& (Hippophae L.), 2 M

e S 14 22 AR A PR AR SN R AN, iz R
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H R PR T R 20 S T [ ke, e
BRAEIAL S 6%, it S k2 v o M 1Y
—ANEERE, ESEPRA R R, MR
BRA FA A EN S e A A, —
MERRBCMERR = R . AR RS . BB, ik
EAEN BB BERRECH RN, B AR
Gi, AEMERR IR I B 2R YR A R ATE R T
AU U AR e s e B A
FAL T HoAt 2248 1E MEME S ARAR Y, VDR S
A S 1) e s A ol RDEN Y, BRI TN T
TROMCE, 1 e LI . R, YR AR
R J31) S O 90 T U0 R M PR R B
BN SR Lo

SyGl (Shy Girl) j& TE B% M ¥k (Actinidia
chinensis) "1 I8 2 3 PR 41 TG ) 41 4 i 4 )
—A> C RGN o3 B WA R Y IR T, AR T
(Arabidopsis thaliana) F1 {f| & (Nicotiana tabacum)
PR IRE TR, SyGlLAE RO R & 1 bk
PP R AR FAUT i B DR Ay e v i R
T, T Y Qeadk bk i MRS R E B
HEAE T TR S e 223K De Mori 26 P0VF]
FH CRISPR/Cas9 5 A X DU % 44 55k i Bk e P A e
(4 SyGl BN AT S, NIt 2 A BUE 5%
m B M)k & o Varkonyi-Gasic 5P |
CRISPR/Cas9 £ AN} ARk bt A < Bruce” 1
PAERE ) CEN. CEN4 1 SyGl R gE 11578,
SERF T IE 1o [ HE ) S CEN4 FI SyGlFEIA
B ARAT T EA LR RV 1% M e ] AR e A Ak A
PR, HE—2DUE] SyGl A IR BBk 3 P
(e A R H

H R T V0 R F 5% 22 4 vh T R o
EBBE L PRI ARSI, X T U B Tk
SE R 7 T A BF S AR IE 8D o AR PRAZH i X
oh [ D OME . HEAE ZF AR R Y B AT e s 4l
DY . miRNA W5 R A BT B s dr, It
it Z2 20 2 W55 o3 B rP i RS 30 5 1 AR G
0468 3 HE DY HrSy Gl A BIF 58 R ] 393 % 5% PCR
(reverse transcription PCR, RT-PCR)#4% AR 15 21| Vb il

2: 010-64807509

cDNA J5 i F# #L PCR JoEf3 217D HrSyGl %
B, RG A A YE B2 RE, JFaF 58 T
B E L S AEME . AR ZEOR R & B BE ) ek
B, DU A — 20 0 5% YD i 551 o0 A 1
BB PRI FERE

1 MRErZE

L1 ¥R

SEERBARLR B TR E T GE [ A
H A B RIAR (36967 65.64'N, 101°84'16.39"E)
FARAE R R VD e | MR AR o Jd i o) o [ 70
A6 25 3 AL G BB R L8 SRR G B 1 8 4, T
4-5 0 3 BrBOHEm TR A, 2 1 BrBOR e
2 BB AL SR AE 2 0, 5 3 BB TR
3 BB (A1 AIAHRR 10 do Fo il 376 HC gt R o Aok A A
W 3 RIE N Y EE, REH 3N AFL
B U BAEZE MFE AL, JFAR SR RN Rl B SE /S
WP, e AL ZEMK IR A5 ic A Female-1-Female-3,
HEAE ZEAR IR BRI N Male-1-Male-3., FIF RAEAYEE
AR BV G TR, RAET°-80 *CHl Ik il 7K
s, 55— AR IR B hk- £ R- £ B
(formalin-aceto-alcohol, FAA) [& & W& " & 47, H
AR 25 Al 540 BT o

1.2 7/
1.2.1 OBRBELETE FROFL S =

W SR S A5 20 %) ek e A 2 ol R X B Tk
BEEIFIE SR HIE A . BUR AR IR Eik- 2 1R -
. T (formalin-acetic acid-alcohol, FAA) [#] 2 & 1)
WEREAEZE, 20% #hFRH AL 24 h J5 /K ok 4 he
WK 70% L. 85 L% . 95% L%, JoK
CEEA IR A1) . —HIEZRHBK A
W o ME AL 2R A — PR 2R A R AR (1:1)
Hh 40 °CIZ i 16 h J5 7E4lif1 15 (24 hy iz is,
WS VIR 8 yum Yl -, BfiJE ¥R 451990 | 40 °C
M, B, 2K, e BHRE, K
Y1 R BCE T AR TSSO M 58 2%
Y] B TR AR
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1.2.2 OBRERBETHN HrSyGl EREE

i [F % A FE P S IH R4 R 48 (China
national genebank sequence archive, CNSA)%{ 4 %
(https:/ftp.cngb.org/pub/CNSA/data2/CNP0001846/
CNS0383685/CNA0022752/) F 4% Ui Ik IR 21 15
BAs SCrF, JFRIE T 2 B A S,
Bk SyGr e PR e 3 b iiEE K 4 v, X HeSyGl
SEA AT S E
123 PHE RNA BN RER

3 BB VDR 3 A A L R4 2
TR I AR T o OE I, R R A
RNA PJeid $ BO R & [RAR A AP L) A R
N 53 AR 3 AN A A F I A E | AR 2 S
RNA, 1t 1.5% HUIRHHEER A iRzl RNA (1
SEREVEMALERE . PR i RNA, &Ik
FREE R 41 cDNA & iR & [ R AR AR LR (b
5O)A PR I3 S i 3 R & & A0
HEAEZF Y cDNA, A7 T-20 *CUKHE %
1.2.4 P8k HrSyGl =&, EWSENIFF

AR v [l VD OME | A 2 SR 2D Y 3R AR
Y Unigene 751, i#id NCBI ORF Finder T.E.#f
€ FF L 5] 132HE (open reading frame, ORF), Jf-F|H
Premier 5.0 ?ﬁf*iﬁiT%%‘@ﬁl%%l%(% ). VA

®1 FHAREAASY

Wi 5% cDNA ARINR#ETT PCR 971, ¥ 39k R
50 uL: 5| 4¥ HrSyGI-F-1 (10 pmol/L)1 pL .
HrSyGI-R-1 (10 pmol/L)1 pL. 10xBuffer 5 pL.
dNTP mixture (10 umol/L)l pL. DNA 5 4 fiti
(1U/uL) 1 uL, ¢cDNA 1 pL. ddH,O 40 pL., ¥ 44
FEFE M. 94 °CHZZTE 5 ming 94 °C7EYE 30 s,
56 °CiE k 30's, 72 °CHEff 15s, 32 PNEH;
72 CCZSEAR 5 min; P WL 1.5% HIBUIETE
BEME LUK S UE S, ol FH R I G [ R AR A= 4k
B A BRA R Ak R, Ko 5
pUCmT-Vector b fE A %1%, F b2 KIHHTE
DH 50 BSZ8400, 1A T34 IPTG (100 mmol/L)
1 X-gal (20 mg/mL)W R N H BRI,
W BT, PR AR, LA M13-F Al
HrSyGI-R-2 5117 75 PCR Bk, BEHCBH %
v e b R A A T AR TR () B
B8 58 B 40 B o ASBIESE BT S 10 L& 1.
1.2.5 V#R HrSyGl £ S BF N

KR 2 RATE L5 HrF & % HrSyGl &
AT R G WA WAF B %57 Hr . 8 i NCBI
Protein BLAST IJREX} HrSyGl & LR Fy 51l 17
R Lo, O e AR BLRE B e i, T 4R
HIFSHF IR0, FIH ClustalX 2.1 #:i
Do Complete Alignment HIHEXT T 2% A9 HrSyGl £

Table 1  Primers used in this study

Primer Sequence (5—3') Purpose

HrSyGI-F-1 ATGGCGATTAGAAATGATATGATTGG Gene clone

HrSyGI-R-2 GTTTCTGATGTGAATCAATTGAAGC

M13-F GTTGTAAAACGACGGCCAG Colony PCR

HrSyGI-F-2 AGGCATGGGTGTGGATAACA Real-time fluorescence quantitative PCR
HrSyGI-R-2 AGCAATTGTCAAGACCAGCTT

Tubulin-F GGAGATGTTCCGCAGAGTTAG Reference gene

Tubulin-R GTGAACTCCATCTCATCCATACC

HrSyGI-F-3 gecgetetagaactagtggatccATGGCGATTAGAAATGATATGATTGG  Plasmid construction

HrSyGI-R-3 cgceccttgetcaccatggtaccGTTTCTGATGTGAATCAATTGAAGC

AS580-Seq-R AGAAGATGGTGCGCTCCTG Colony PCR for vector construction

The lowercase base portions in the primers HrSyGI-F-3/HrSyGI-R-3 represent the homologous arm sequences, while the uppercase

base portions correspond to the target gene primer sequences.
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Table 2 Websites on bioinformatics analysis

Website

Purpose

ProtParam (https://web.expasy.org/protparam)
ProtScate (https://web.expasy.org/protscale)
TMHMM (https://services.healthtech.dtu.dk/servicess TMHMM)

SignalP 4.1 Server (https://services.healthtech.dtu. dk/service.php SignalP-4.1)

Netphos3.1 (http://www.cbs.dtu.dk/services/NetNGlyc/)
WOLF PSORT (https://wolfpsort.hgc.jp/)
NCBI (https://www.ncbi.nlm.nih.gov/Structure/cdd/ wrpsb.cgi)

SOPMA (https://npsa-pbil.ibep.fr/cgi-bin/npsa_automat.pl page=npsa_sopma.html)

SWISS-MODEL (https://swissmodel.expasy.org/)

PlantCARE (https://bioinformatics.psb.ugent.be/webtools/plantcare/html/)

Physicochemical property prediction
Hydrophilic/hydrophobic prediction
Transmembrane domain prediction
Signal peptide prediction
Phosphorylation site prediction
Subcellular localization prediction
Domain prediction

Secondary structure prediction
Tertiary structure prediction
Analysis of cis-acting elements

1R F 90 AT LEXE, ORAE msf 4% XS0 &
A GeneDoc #A P HE X1 e 51 64 T 9 AL AR B
FIFH MEGA 7.0 31 L 4R 42 1 (neighbor-joining,
NI R GEHER, A B R (bootstrap) ik B K
1 000, 3 V0l 3k PR 4l S, (1] TBtools 4k
PRI HrSyGl B R IR %5 1 % 2 000 bp 1Y
F51, i PlantCARE %098 2 UE 17 )3 8 1 i 2

TEE T
1.2.6 V%K HrSyGl Y 4RpfE AL 53 4f

it %S Kpn U/BamH T UG A7 25 DA
AR IR B R S B (R 1. B pYBATL132-
GFP #5441l Kpn 1 F1 BamH 1 #E 47 3L 1] 31 1]
W, I TR] I R 2H ) R (Rt A R A R R
A BRI T 3, ALY A IGs 5%
{1t DHSo [ 2 5 40M, WA T &F 50 ng/mL K
JR %5 % (kanamycin, Kan) 4 F-H . Hkidk HE: w
i F 51 91 % HrSyGI-F-3/A580-Seq-R #E17 H#i 7%
PCR, K H ¥l R 32 0% BHE v b vt A T
A T AR ey A7 B RN o aniil J 3 45
EH, W pYBA1132-GFP-HrSyGl #5444
esi

¥ pYBAI1132-GFP-HrSyGl DL J #5 4% {K
PYBAI1132-GFP UE47 B4 S IF 4 ook /N2
R & (R A AR AT BR A mFEBOTRL . LA
pYBAI1132-GFP-HrSyGl & 5L K 4 , 25 # 1k
PYBAI1132-GFP Jy X M 241, 4 % 5 40 g &%
GHD7-RFP marker 3% {4 46 5 )i A4E it {4 41 fitg

2: 010-64807509

906 T 55 5% 8-10 h, Al RO 5 £ I fl e 0L
8 &2 UpER v
1.2.7 HrSyGl EEFTIESHR

W RN 3 AR & B A G v 7 M |
TR ZEREAS 3% 22 pg ot 4R 2 AR W R B A IR
R THE SR T 28T o At Excel B2 HE
JPAR R0 JE %, IR TBtools FR A4 % 24
Je Wy S 2 B 22 il A ik AR

DL E VD 3 AN R B B AR 2R
) cDNA MM, P8 Tubulin 1F NS IEH ,
ZACA T A TR (1) IR A BRA 75 Uk
TSI (F 1), R SYBR Green[ KAR A= fb Bl
(Abm) A RS Al T RT-qPCR € &0,
R Z AT A 20 uL: 2xSuperReal Color PreMix
10 L, TEMS (10 pmol/LYFISZIAIS 4)(10 pmol/L)
£ 0.6 uL, cDNA AR5 TCRHEZE K 1) S AR
8.8 uLo ¥ HEFR)IF M. 95 °C T AE ¥ 15 min;
95 °C7EME 10's, 60 °CiE & 20's, 40 PMEFR,
AFEMEE 3 IREE, KA 2 kiR A
FHXF ek i, {#iFH SPSS B T BA IR £ 2243
Br (one-way ANOVA), #H¢ J5 f{#i FH Grahp
Prism8.0.2 % RT-qPCR %% H k47 n ¥4k .

2 ERE599

2.1 DBRMEER S A BRIME
U RMERRE AL 2 SN 2SR 1A B, G
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A
1cm_"' i _12 1 cm
Male-1 Male &
1 cm
Female-2
B i Apical
A0 meristem
S 4 0 i Scale Leaf primordium

Apical meristem

Bract | 7 - Perianth segment | : -~ Pistil
Gynoecium : Perianth
primordium segment
Female-1 Female-2 Female-3

Mature

5 | pollen grain

Pollen sac |
TR RIS B et Connective

Connective

Uninucleate Jif %%
pollen grain

Male-2
Bl UBRBEEEF AR AR BRSNS S X EREENS A UBMERELZE AR R B AMRIE L
B: UDIRMEMEIL K T R EIE5H

Figure 1 External morphology and developmental anatomical structure of Hippophae rhamnoides floral buds at

different developmental stages. A: External morphology of female and male floral buds in Hippophae rhamnoides

at different developmental stages; B: Anatomical structure of female and male floral development.

IF e AN, MEMEAEZF XA AR IS, MK H . Female-1 AT ARMEW], Female-2
MEREZE R T MEAEZF . VD RRMERREAE ZF A d A2 AL THESE /LRI, Female-3 4k T-HESE 73 bR
A 1B P, WTLAE MR AE WYL ZE . th THEE R B R THEE, I Male-1 24
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AR, Male-2 724 kbR kL, Male-
2.2 bER HrSyGl EEREE R b

i o [ R D A% PR 7 4 U R R G2 (CNSA)
R A FE IR 4 S0 (CNA0022752) s, 1
PRI A1HE 849.04 Mb, 47 12 AH Yeaik. Kipk
Wbk SyGlFER LT 2V R 2, 255 o,
Btk SyGl BRI P A 14 ARJEEER, K
5 Hiprhalgene26149 1 Hiprhalgenel3007 4
B RTEE, 23918 59.016% F149.923%, HH:
A PR g R P R AT 40%.  Hiprhalgene26149
1 Hiprhalgenel3007 53 i A0 T VDRI 6 5 4L 4
A s Sk B BRIk SyGr B
Hiprhalgene26149 F Hiprhalgenel3007 i 1745
F 3853 M, S5 R F W, Hiprhalgene26149 F
Hiprhalgenel3007 #8546 5Bk SyGl 2 IAH
[] 1) T B {5 57 45 #4938 REC_hyHK_ CKI1 ResC-
likeo & T FI I 22 40 2= Bk 43 0 2 M J01) 43 AR G
FERI A R, SErk SyGlr BEH BA
[E) I ) Hiprhalgene26149 $% % 5 Ry i 5k 3
Z—o Wik, AP MRS, I
Ay S| HrSyGl,

s V> B HrSyGl (Hiprhalgene26149) 1)
CDS JPH B Re s 19, 4 PCR & 1S 5 #k4T
TG E e R R UK A I, BRI 2 s, AE
250 bp 1 500 bp Z A W5 55407, Kalifidy
HrSyGl 3 [H K /IN444 bp)FEAARST, 9E4T IV e e
AR AL . A ClustaX A%} B 544
W e 25 Kb, KRB K/ 444 bp, 5
HrSyGl H: R P 3 UL BL 3R 100%, % U] HrSyGl
PR v R
2.3 P#R HrSyGl £ {5 B 94
2.3.1 PR HrSyGl ZREBU MR EBIF
5= 7T 14 93

i 1f ExPASy ProtParam 7E £k 43 #1 T H. %}
HrSyGl 4 [ /9 B AL BT fE A7 #4551 W os
HrSyGl & FURIR /B0 16 358.05 Da; #5H

2: 010-64807509

bp

2000

1000
750
500
250
100

E2 B HrSyGIEEPCRAEYHEKE M.
Marker; 1-2: HrSyGIEA

Figure 2 Electrophoresis of the HrSyGl gene PCR
product in Hippophae rhamnoides. M: Marker; 1-2 :
HrSyGl gene.

53 F 2N CriHiissNaoiO218S 105 25 HL s (isoelectric
point, pI)4 5.51, MR H(pI<7.00); Z AR
FRFLHOCN 147, Hivp 5558 &R (isoleucine, 1le) Al
LR (leucine, Leu) 7 Fefc i, 18 10.9%,
& R (cysteine, Cys)FIfi& Z 2 (tyrosine, Tyr) &
i, 7R 0.7%; HoA i F oy 2 SRR R 5L B A
K 2 5 iR (aspartic Acid, Asp) Fl 7 2 2 (glutamic
Acid, Glu) 20 />, 7 1F HL oy 22 JE R 5l Ak G4
A5 2R (arginine , Arg) AR (lysine, Lys) A 16 1;
AFEFEECH 22.89, /NT 40, HEMIH MES &
Hs MR RECN 112,040 F1H TMHMM 1E£8 7
5 R et ke 25 SRR B, HrSyGl 8 FASFEAE 185 i
45K (B 3A). i 7K P °F Y {H (grand average of
hydropathicity, GRAVY) >4 0.007, 4 B4 HrSyGl
A B K H (K 3B). FllH Netphos3.1 72K
T 92 A Y W R Ak A R A5 SR R BT (] 30),
HrSyGl & FAF7E 8 IR fbhr s, Hh 22218
(serine, Ser) 4 1>, 75 & & (threonine, Thr) 4 4>
SignalP-4.1 7£ 28 FU {7 5 JIK &5 2R E W] (& 3D),
HrSyGl H A FAEAE S ik, FIH] WOLF PSORT
TEL AP HeSy Gl B ME 4 ff e 3, 25 R 3R W]
HrSyGl & v T4 A% . X AE H I B 46 2R
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W (# 3B), HrSyGl R BRI T XA 4 Box I, O2-site.

A K E IR UG (TGA-element) . FRRVEERIA N G 2.3.2  70#k HrSyGl EALEMEB A %K. =
% (abscisic acid responsive element, ABRE), 4:J&  ZR&E4aFum

U J3 76 £ (metal responsive element, MRE) . 7% Sy B B 11 P S T R . LA A T
RN G P-box, L E SHEMAERKELER . W BERYEIT, FH NCBI Conserved Domain Database
A KA AE - I GT1-motif, ATC-motif,  (CDD)AY CD-Search T.H.XJ V)il HrSyGl 2 1 it
AT1-motif, AKX SR8 LA XMIMAXERIT T RSFEE0 T 4558 WoR VDI HiSyGl 2 H

A B
TMHMM posterior probailites for HrSyGl 10 ProtScale output for HrSyGl
1.2 [ Hydropath/Kyte & Doolittie —
1.0 1S
S 06 g 0
S 0.0
£ 04 i
0.5
0.2
-1.0
20 40 60 80 100 120 140 -1.5
Transmembrane —— Inside Outside )
20 40 60 80 100 120 140
Position
Cc D s
Netphos 3.1a: predicted phosphorylstion sites in HrSyGl SignalP-4.1 prediction (euk networks): HrSyGl
Serine — 1.0 C-score —
Threonine — ) é-score —
1k Tyrosine — 0.8 -Score
Threshold — '
0.6
[0
S 04
w2
0 , , , , , , , 0.0 WTTTTTTTT T AT TEA e rT T
0 20 40 60 80 100 120 140
SegIENgS JIOSHIoN 0 10 20 30 40 50 60 70
Position

D TGA-element DGTl-motif

HrSyGl ﬂ H_[ﬂ 8 ’_H_U_(HH}_Hi D Box 111 DMRE
5 L L L 1 1 1 1 | | 13 D ABRE D ATC-motif

LRI R RS R R R R .
Q Q Q Q \ Q Q Q Q Q \ -si -
LS \,»Q \D&Q \‘OQ ENEEN D O2-site D GATA-motif

N > D P-box D ATI1-motif

E3 HrSyGIZERXEMEEF S A: HrSyGUEH B BLLE W ; B: HrSyGIE HEH/KME; C:
HrSyGUE MR AL AT ; D: HrSyGUEFIFE S KB ; E: HrSyGIEEFIAE T

Figure 3  Bioinformatics analysis of HrSyGl. A: Prediction of transmembrane structure of HrSyGl protein; B:

Hydrophobicity of HrSyGl protein; C: Prediction of phosphorylation sites of HrSyGl protein; D: Prediction of
signal peptide of HrSyGl protein. E: cis-acting elements of the HrSyG/ gene.
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£ REC_hyHK CKI1 ResC-like FRok 1451 4514
(K 4A), J&T REC IR K., x45 i
— P W G A, A TR R W,
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Figure 4 Structural prediction analysis of HrSyGl protein. A: Prediction of protein domain structure of HrSyGl;

B: Prediction of the secondary structure of HrSyGl protein; C: Prediction of tertiary structure of HrSyGl protein.
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Multiple sequence alignment of the HrSyGl protein. Green box: Metal binding site; Red box:

Phosphotransfer domain binding site; Purple box: REC_hyHK CKI1_ ResC-like domain sequence.
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Figure 6 Phylogenetic tree of HrSyGl and its homologous proteins.
GFP RFP Chlorophyll fluorescence ~ Bright field

PYBA1132-GFP PYBA1132-GFP-HrSyGI

7 HrSyGIZE B I 488 zE i

Figure 7

protein; Bar=10 pm.

2: 010-64807509

10 um

10 um

Aquifoliaceae
Escalloniaceae
Oleaceae
Theaceae
Ericaceae
Hamamelidaceae
Rhamnaceae
Betulaceae
Malvaceae
Dilleniaceae
Myrtaceae

Sapindaceae

Merged

GFP: Zk(a2¢6HE M ; RFP: £ 28 1 ; Chlorophyll fluorescence:
e fn, ] & 2¢; Bright Field: BA3%; Merged: &J31K1%; Bar=10 pm,

Subcellular localization of HrSyGl gene. GFP: Green fluorescent protein; RFP: Red fluorescent

P4: cjb@im.ac.cn




420 ISSN 1000-3061 CN 11-1998/Q “E#) T.F#2*%4i% Chin J Biotech

| | | I |

A
N O N B Y /G
N Y v it

A ; !
AN AN SN AN - AN 5 —-0.50 0.00 0.50 1.00 1.50 2.00 2.50
IR IR Qé& Q@éb‘ Q@\&
B C sk
8 1 *,ﬁ“ 8 *]m| 1 Stagel
M
e L u Stage2
,ED 6l 7 Female é 6L Stage3
.
g4r 547
I9Y Q
g g *% *%
8 2 k% [i1 Q2L I
(— _ i
0 == [ I ﬁ L= 0 | ‘ T == | —
Stagel  Stage2  Stage3 Male Female
Stage Sample

E8 HrSyGIEREREIDHE, HREFARBBEAR=ZNERTFHOREEL A HSyGHENFRA KA
WAL B HrSyGUENSENTOLE T, BAARIRVBMEMEE ZFITAERT . JS3DHBL; **+4P<0.000 1;
*##P<0.001; *P<0.05. C: HrSyGEENSNPOLRE AL M. BARBRF /R VMBI . HEREA

Figure 8 Expression of the HrSyG/ gene in different three stages before and after flowering in female and male
flower buds of Hippophae rhamnoides. A: Heatmap of transcriptomic expression levels of the HrSyGl gene. B:
Real-time fluorescence quantitative analysis of the HrSyGl gene. The horizontal axis represents three stages
before and after the flowering of male and female flower buds of Hippophae rhamnoides. ****P<0.000 1; **P<
0.01; *P<0.05. C: Intergroup comparative analysis of HrSyGl gene real-time fluorescence quantification. The

horizontal axis represents Hippophae rhamnoides male and female samples.
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