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# E. BRY WK TS Pseudostellariae Radix 75772 2-%8 1L (gibberellin2-oxidase, GA20x) F:[, BT AEYME BRI
BT, FE XK TSR BEARERHT, 1558 2 ASNKTS GA20x JE[H PhGA20x1 F1 PhGA20x8.. R f%3% PCR
(RT-PCR) FEE5 PCR HiARSAS 2 MERE AISIX. (coding sequence, CDS), F-x HAmtd i H#AT AEMME B2 . KH
SEROGEE PCR (qPCR) KPS RIS R AWE RS2 H, PhGA2ox1 Fil PhGA20x8 ¥ CDS X 434l 981
Fi11056 bp, ifih 326 F1 351 ANGHERREREE, B EAHXS 7 T 530 36 871.3 F140 169.9, FRIRAFHL LA 8.66 Al 6.91, HAH GA20x
HIPRF 4543 DIOX_N 1 20G-Fell_Oxy, {HIATCHWHIKIX, TCERGME, TESK, MREEA. JPHIRGISHT BoriE
Y GA20x BATH53 M 3 AN, PhGA20x1 Fl PhGA20x8 73Jill ) Class I #l Class 11T W38, qPCR 7347578, PhGA20x1 7EA4
ML B PIRIAIEAIEE, T PhGA20x8 TEYURA PG &L 4 B3 m T e M 23 B iRiA & (P<0.05). 45iE &
3k13 PhGA20x1 Fl PhGA20x8 ZEFIMGRAGIX 741, Rit—0Hr 2 AN ERERFSHEK R G PR E T 2400,
KB KTS; AEE AR BEEWRE, AUMER¥S: ERREST
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Molecular cloning and sequence analysis of two GA2ox genes in Pseudostellariae Radix

DING Ling, JIANG Wei-ke, ZHOU Tao, LI Jun, ZHENG Wei, LONG Deng-kai, XIAO Cheng-hong
Guiyang University of Chinese Medicine, Guiyang 550002, China

Abstract: Objective To clone the gibberellin 2-oxidase (GA20x) genes from Pseudostellaria heterophylla and perform the bioinformatic
and expression mode analysis. Methods According to P. heterophylla transcriptome annotation, two transcript codings of GA20x were
identified. The full-length cDNA PhGA20x1 and PhGA20x8 were determined using RT-PCR. Then the bioinformatic analysis of these genes
and encoded proteins were performed. The coding sequences of PhGA20x1 and PhGA20x8 were amplified by PCR. And then analyzed the
bioinformation of these sequences. The expression levels of PhGA20x1 and PhGA20x8 were analyzed using qPCR. Results Bioinformatic
analysis showed that PhGA20x1 contained 981 bp and encoded a predicted protein of 326 amino acids with molecular weight of 36 871.3 and
isoelectric point (PI) of 8.66; PhGA20x8 contained 1 056 bp and encoded a predicted protein of 351 amino acids with molecular weight of
40 169.9 and PI of 6.91. Both PhGA20x1 and PhGA20x8 contained GA20x conserved domains DIOX N and 20G-Fell Oxy, without
obvious hydrophobic region, transmembrane domain and signal peptide. Phylogenetic analysis showed that the GA20x of plant could be
divided into three classes, PhnGA20x1 bolongs to Class I and PhGA20x8 belongs to Class III. The qPCR. showed that the expression of
PhGA2o0x1 in different tissues and organs of P. heterophylla was constant, but the expression of PhAGA20x8 in root xylem was significantly
higher than that in other tissues and organs (P < 0.05). Conclusion The PhGA20x1 and PhGA20x8 genes are cloned for the first time, and
provide a foundation for they may play an important role in the growth and development process of P. heterophylla.
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FH KT Z P14 1 B0 T A 80 I 75 50H: . 2
ERpPE, AR R AT A EARIR B A, Rk
AT WARMR B A S R 1~ 2 A7 P R I R R
e i, KTPZBESRK 2 > KB &
KA, W TRFBHM = RRTES ., Hit,
AT K- 2 b1 OR B FH HROAR I K1) A AL ) R 5
Wap PRI 2%, R 80 R 7 2 R A ORI 38 7 4 o AT
TR S i s o

TRE7 % (gibberellin, GA) MM EK K EH I
TP ESE, EATRRT TARER . (ERE T R A A
10 IR A5 7 AT R Y R s
WEE R 3 e ERMEA LALLM IR
(geranylgeranyl pyrophosphate, GGPP) £ JJi{A& A #
HEALIME A NAR-DI5EA2)0 (ent-kaurene): SRJS{EN
JN 24— RZBVEATE K GA - (GA p-aldehyde),
R C-13 BRI ALK GAs; 5 GAp: o
7640 M i R 2 R B R 20- 4 4k i ( gibberellin
20-oxidases, GA200x). 7142 3-%6 LM (gibberellin
3-oxidases, GA3ox) HALIEHAIFN] GAs. HHT,
ORI R 2 136 B, (H{XT GArv GAs.
GA4 Bl GA; S5 HAEYIHIER . g 2R 0
(gibberellin 2-oxidase, GA2o0x) J&—F&H 2-Hi/k,
TIRFAESY T AR Fe® RIBTIR R A 4 DR T
XIS, TELERL C-2 ARl v A4
PIEVER) GAs MIILHTASE AR A AT R G35 1 GAs
T, W BEACH A 2P 1 GAs &, 255
ZACHE R o . HRTIR B, Wit
W GA20x LRI 58 n] B s ma A 1 AR KR
B, WFHESMFAEFTARIR IS FE T PqGA20x
DRI 3 e ) S AR, e ot R A 1) AtGA20x7
HI AtGA20x8 7| E i R REAL"

AR FCE I A B AT R T S s
FRAF 1) unigenes JEAIHATAIER, 1952 4% GA20x JEH
FEA, 43 R s 106 H: CDS IX BT eRESRE
WG B IS BT, M IRE K T2 GA20x
(PhGA20x) FERIIG FR il MBI, DARIFTTR
TBARKKE R 7R R 22 A % B Jkhi
1 RS
11w

KT RS T 50 N SR K 7 2 M 5 98 U5
], 28 5t BH o B 2 B VL AT o 35045 5 0 A T RHE )
%)% Pseudostellaria heterophylla (Miq.) Pax ex
Pax et Hoffm.. Vi /a srBERint. ZX. HURE 7 E.

PORA BB AR 7> 2, JF R % )5 T-80 °C
UKFEIRAE, &
1.2 X5

JERi# AR pMD19-T. TaKaRa Ex Taq fiff. %
S M-MLV. RNAiso Plus i{7|&. DNase I. DL
2000 DNA Marker 1 H E4E0 TR CKIE) HRA
7], GoTaq"” qPCR Master Mix JJ [ Promega A7),
HE IR BRI &% H Omega A l, Escherichia coli
DHSa W HRMAAEHE (bn) FRAR . Ha
AN R o Hr 4l
2 A&
2.1 2 RNA BYIRERS ZE—% cDNA BIE B

H—80 CLRAFIIAK TS BT 1A ek,
IR TR B R AR, ARHE RNAiso Plus 7]
TIERAE T HUE RNA . $21 DNase 1 A8 FH Ut B4
& RNA 34744, BR2sk M rid s DNA. 43
B e Jie P UK R A% I B AR I, 30 8 S B 4
Azl Ao 75 1.8~2.0 [FES IR M-MLV Al ] 3¢ ]
AT RSk, A —BE cDNA.
22 EExE

R K TSk AR EAF 2 2 %% GA20x
FERFPA, 53 DA U 65— A 2% b 35 1 Ak 1
Wit 2 X754 PhGA20x1-F/PhGA20x1-R Al
PhGA20x8-F/PhGA20x8-R (& 1), DL pi
%% cDNA WM, LI CL AR RUEATY Y.
TaKaRa Ex Taq (5 U/uL) 0.125 pL, 10XEx Taq
Buffer (Mg>" Plus) 2.5 pL, dNTP Mixture (% 2.5
mmol/L) 2 uL, ¢cDNA 1 uL, b FiF5[#4% 1 uL (10
%1 PhGA20x1 71 PhGA20x8 EFE R E R KIES 5%
REFSY

Table 1 Primers used to isolate and analyze expression of
PhGA2o0x1 and PhGA20x8

514 J¥31 (5°-37)
PhGA20x1-F  ATGGTGATCTTGTCAAAACCAGG
PhGA20x1-R  TCAGGAGGCAGCAATTTTCTCAAAG
PhGA20x8-F  ATGGATATTAATCTAGACGGATCAGAG
PhGA20x8-R  TTAACCGCATATAAGGAAACGAGG
PhGA20x1-gF TATGTGCGGGAAGTGAAGAG
PhGA20x1-qR  GGGCATGGTGGATAGTGATT
PhGA20x8-gF TGGTGAGTAACAGCGAGGAG
PhGA20x8-qR  TCGAGATATTCCGTGGTTCA
PhACT2-F CTTCCGATTCCTGCTCAAAG
PhACT2-R GGGATCTCACCGATCATCTC
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umol/L), K P& ZZH/KAME A 25 uLo RIVFEF: 94 C
TiAE Yk 5 min, 94 CA&VE 30,53 ‘CiBk 305,72 C
A 3 min, 35 AMER, 72 CJSLEMH 10 min. XV
FEIZE 1.5%BENERE LR UK, DIHCH I 44
Omega #E I [FIBCI R & Bl =Dl Be B 41N
pMDI19-T Ak, #4k DHSo 32 840, fE5A 2
(1) Luria-Bertanil (LB) “¥-#i FREATH:FR, EHZNFH
P T B E AT e e AR IR AT R R A T o
23 HYERESHR

1@t NCBI Chttp://www.ncbi.nlm.nih.gov/) ]
Blastp 48 % (1 S8 2, AT 2 SUAHALL 0 B
NCBI conserved domains Chttp://www.ncbi.nlm. nih.
gov/Structure/cdd/wrpsb.cgi) 1 InterProScan Chttp:/
www.ebi.ac.uk/interpro/search/sequence-search) Tiil| £k
#4358, ExPASy Proteomics Server [FJ7EZ {1} Protparam

Chttp://www.expasy.ch/tools/protparam.html) X} & [
HEAT AL PE ) 4> B AT, ExPASy ProtScale
(C http://web.expasy.org/protscale/ ) I 4T i /K 1 il
W, TMHMM Server Chttp://www.cbs.dtu.dk/ services/
TMHMMY) Fiill#5 I [X , SignalP4.1Server Chttp://www.
cbs.dtu.dk/services/SignalP/ ) Fill {5 5 ik, SOPMA
(http://npsa-pbil.ibep.fr/cgi-bin/npsa_ automat.pl?page=
npsa_sop mahtml ) Wl & H K K45,
SWISS-MODEL (http://swissmodel.expasy.org/) F4J
= HERY 3l GenBank %44 (http://www.ncbi.nlm.
nih.gov/) NP GA20x FIERITH] (R 2),
FFHIH MEGA 4.0 AR 4B# (neighbor-joining,
ND VEMERFREW, Wik ClustalX1.8 K
PhGA2o0x1 55 PhGA20x8 #EF I HEIE 751 5 HoAth
TP GA20x FER AT 2 B AT

*2 1EHY GA2x REBRFIIER

Table 2 Information of GA20x amino acid sequences

752 YF ESTas) Rl B S /g BT
AtGA20x1 $URITF Arabidopsis thaliana NP 177965 GhGA20x2 i Gossypium hirsutum AEK70418
AtGA20x2 NP_174296 MdGA2ox1 S Malus domestica NP_001281028
AtGA20x3 NP_181002 StGA20x1 442 Solanum tuberosum NP_001275011
AtGA20x4 NP_175233 NsGA20x8 FEAEM L Nicotiana sylvestris NP_001289506
AtGA20x6 NP_171742 NtGA20x3 WAL Nicotiana tabacum ABO70985
AtGA20x7 NP_175509 AlGA20x3 K IWEFIT Arabidopsis lyrata  XP_002879502
AtGA20x8 NP 193852 AlGA20x4 XP_002891403
PqGA20x  VY¥¥Z Panax quinquefolius AIL25679 CIGA20x1  ZHWIEZETR Camellia lipoensis ~ AHZ13202
InGA20x1 KAtZE4: Ipomoea nil ACZ64507 DkGA20x2 #ili-Y* Diospyros kaki AID65071
InGA20x2 ADF42513 VVGA20x7 %] Vitis vinifera AGQ42619
SIGA20x2  F i Solanum lycopersicum NP_001234338 | GsGA20x8 ¥ K7 Glycine soja KHN35200
CsGA20x1  #5JR Cucumis sativus NP_001292640 | BvGA20x8 {2 Beta vulgaris XP_010686973
CsGA20x2 NP_001292648 | RpGA20x1 Rumex palustris ABG46322
NoGA20x2 RFTHk Nerium oleander AAT92094 RpGA20x2 ABG46323
TcGA20x8 W] H] Theobroma cacao XP_007045566

24 EEAFTIESH

FH Primer Premier 5 4351511 PhGA20x1 Fl
PhGA20x8 ] & & PCR 5| 4 PhGA20x1-qF/
PhGA20x1-gR Il PhGA20x8-qF/PhGA20x8-qR, J~
18 B 73514 149 bp F1 105 bp. AR 72 PhACT2
FERE RN SHER (PhACT2-F/PhACT2-R) MO, Fi
K7 & GoTaq® qPCR Master Mix i W 15 3k 47
qPCR. BEAFEA 3 NMEY)F TR 3 MIREL,
FIF} ABI 7500 Real Time PCR System &4t H 7 A4
BEAT 53 H7 o

3 BR55H
3.1 PhGA20x1 5 PhGA20x8 ERF I [E

TSR TS AR T, #6381 2 445 GA20x
AHICIP) unigene, 439l 44 0 PhGA20x1 Fll PhGA20x8.
PUK T2 5 RNA i AF 2R 28 —HE cDNA RSO
I CDS X7 reRE. P45 A Ws PhGA2ox1 Al
PhGA20x8 '] CDS [X 43 Ji1H 981 bp F11 056 bp (] 1),
GenBank H 573512 KX343933 Fll KX343934.

32 EYEEREELWR
3.2.1 PhGA2o0x1 fil PhGA20x8 JF ¥l 45 ¥4 4> ¥t
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5000 bp
3000 bp

2000 bp
1 500 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp
M-Marker 1-PhGA20x8 2-PhGA20x1

1 PhGA2ox1 #1 PhGA20x8 Et[F f i K &
Fig. 1 Electrophoretogram of PhGA20x1 and PhGA20x8 genes

PhGA2ox1 #if 326 /Mo EMALH, UG % T
M ATG, & 13014 TGA; PhGA20x8 4wfid 351
MEKEER, BIEHMT R ATG, ZILEMTH
TAA. {t PhGA2ox1 #EF 2 S0 741 b th B4
KEE R LERAN 8.26%, ALK EGER,
XA 34, drHh 0.92%; PhGA20x8 #E T I & 5t
12 vh HH B g v (M) A2 SR RN 10.23%, SR AIK Y
AR, NEF 5 A, HHA 1.42%.
PhGA20x1 HBg I 24 3 IR 1 ¢ R 1k 28 PR 1Y) i
KM R R B R KRR &,
PhGA20x8 W IFHFAH S, MR 2 BE IR % K 1 2
R Eie, HAEgRNE 3.

%3 PhGA2ox1 71 PhGA20x8 HREERLA A5 B bLEL
Table 3 Comparison on amino acid composition information of PhGA20x1 and PhGA20x8 genes

AT TRYEZIEIR/ % Bl k2SR %% RN L TERR/ % HKPE2L LR %%
PhGA20x]1 11.32 12.54 24.77 27.53
PhGA20x8 11.64 11.37 28.69 27.71

3.2.2  [AETE AT KA TN K PhGA20x1 Al
PhGA20x8 M2 IR 7 43E4T Blastp LLX, KIL
PhGA20x1 5 R. palustris (RpGA20x1. ABG46322,
RpGA20x2. ABG46323), 7 IEEAT (CIGA20x1,
AHZ13202), #/K (CsGA20x1. NP_001292640)

AR 23 3R 71% 70%- 69%- 69%, PhGA20x8
5 #t 3% (BvGA20x8 . XP 010686973 ), % 3¢
(SoGA20x3. AAX14674), K (GsGA20x8.
KHN35200), %% (VvGA20x. AGQ42619) (K4
U235 K 70%- 68%- 65%- 65%. - H. PhGA20x1
Hl PhGA20x8 HH GA2-SAMMEER 1 F L (1) 45

PhGA20x1 1 50 100
Query seq.
Specific hits
Superfamilies
Multi-domains

DIOX N
DIOX N superfamily

1 50 100

PR, WS HAREHZE NG (isopenicillin n
synthase-like , TPR027443 ) J L AH ¢ 1) 80T 42 1§
(non-heam dioxygenase N-terminal domain, DIOX-N,
IPRO26992) I SR RS T~ 2- L A e
[ R 4 B EE K % ( oxoglutarate/iron-dependent
dioxygenase, 20G-Fell Oxy, IPR005123) {45 4535,
(B 2>, BLRCs BEOR ST 2- I 1% — R 45 & A A
(PhGA20x1: Arg-264. Ser-266; PhGA20x8: Arg-295.
Ser-297) I Fe*'4i#+4i si (PhGA20x1: His-197,
Asp-199. His-254; PhGA20x8: His-229. Asp-231.
His-285) (&]3).

200 250 300 326

1 L " "

| 20G-Fell_Oxy superfamily
PLNO02156

200 250 300 351

PhGA20x8
uery sco. |

Specific hits DIOX_N

Superfamilies DIOX N superfamily

Multi-domains

20G-Fell_Oxy superfamily

PLN02984

2 PhGA2ox1 #1 PhGA20x8 & B KR ST L5 #4035 U
Fig. 2 Prediction of conserved domains of PhGA20x1 and PhGA20x8 proteins
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PhGA20x1 :
RpGA20x2 :

RpGA2o0x1 :
DkGA20x2 :
CIGA20x] :
VvGA20x7 :
GsGA20x8 :
PhGA20x8 *
SoGA20x3 = MA
BvGA20x8 = —~

PhGA20x] : Forffr

BvGA2ox8 = B

PhGA20x] -

SoGA20x3 :
BvGA20x8 :

PhGA20x] :
RpGA20x2 -
RpGA2o0x1 -

PhGA20x8 :
SoGA20x3 *
BvGAZ0x8 :

- 2- I % R Fe? 4y

fr i, TTHER IR GR AT 54420

% -2-oxoglutarate and Fe** binding sites, box for conserved domains

3 PhGA2ox1 71 PhGA20x8 5HEAt1EY GA2ox EHRIZ [F5I LA
Fig. 3 Multiple sequence alignment of PhGA20x1, PhGA20x8, and GA2ox from other plants

323 HHAMEABAAEF DM JEH] ExPASy
Proteomics Server ] 7& £ # f Protparam Xf
PhGA2o0x1 Fl PhGA20x8 Jk[Kl 4 fith 11 £ (1 AT 21
ARSI 2 AT AT . 45 R 278, PhGA20x1 HH
JiH) 731 CrosoHass3Nas704778 145 AHXS 731 i
36 871.3, FRLILAFHL AT 8.66. LA IE HIfar 2 LR
AL (Arg+Lys) $0H K 41, STz LRk I
(Asp+Glw $H N 37, IR RECh 80.95, HF
AFEE RECN 35.64, SR/KIRECN-0.306, THiZE
FIA SR KPEE . PhGA20x8 2 (1R 14> T30k
Ci803H2500N4s40525S 16, FHXS 7315 4y 40 169.9, 3
WAL 6,910 o IE i 2 LR ik AL (Arg+Lys)
HH 40, i BRI EE (Asp+Glu) HH N

A 2.0
1.5

1.0

0.5

0.0

& 05

-1.0

-1.5 iR :

2.0 i
-2.5

50 100 150 200 250 300
(A=Y

41, JIEW RECh 84.10, B FATE RECH 41.83,
KA ECN—0.383, TN (I ASRKEE . &
F K PETRIN 45 3 s, PhGA20x1 HIG K Mk
4 1.644, fe/MEH—2.200, PhGA20x8 [k 1
IRAE R 1911, F/MEA-3.144, W#H ISR KA
FR IR, AR RORMSEKYE (Bl 4). 2 MR
HIARAHEMEEX, TESRFEH, hden
WEH

3.24 AR HT KA TN FIH SOPMA il
Il PhGA20x1 #1 PhGA20x8 [K] K45 (K 5).
PhGA20x1 —ZR&EMH o-12)iE (HEf0) & 27.3%.
SEAREE CZLE0) by 24.54%. B-3T8 (Z5(0) 7 10.74%.
T (R 5 37.42%. PhGA20x8 2 45H)

50 100 150 200 250 300
7 5

4 PhGA20x1 (A) 1 PhGA20x8 (B) & HHIEL/K TN
Fig. 4 Hydrophobicity analysis on PhGA20x1 (A) and PhGA20x8 (B) encoding proteins



+3150 - ¢ 8% Chinese Traditional and Herbal Drugs 3F 48 % %85 15 20174 8 A
hGA2 J ) | ;
FhGAzox] ||||||\|HM“‘Hm\m||||||||MHHH“|||HH||||||HHHH“H""un||||||||numl|||\||\|‘||||||H||||u||||||||HHHHH“MHHHHm\|u||‘“HHHH|||||H|‘m||||u|m|||||||||\H‘|||‘||||n""“||||||u\||\|||H|||H|||||||||“H||||||||n""“||||||uu|||||num‘“mm“n|“HH||\‘”H‘“HH
SIO 160 150 200 250 I
PhGA20x8 . . . : . !
et e =~ =l 4
50 100 150 200 250 '

2R KRR o- iR G, WEMEE (206D, B-ITE (GE). TMGH CGRED
The line from long to short showed that alpha helix (blue), extended strand (red), beta turn (green), random coil (purple)

5 PhGA2ox1 1 PhGA20x8 & H 89 — KL TRN
Fig. 5 Secondary structure prediction of PhGA20x1 and PhGA20x8 proteins

oa-BBE (D) 7 40.17%. IEMEE (Z0(0) Y
19.94%. B-¥1& (L8t 5 9.12%. LG (%
) 5 30.77%. PhGA20x1 fl PhnGA20x8 ' -3
SE5K30 a-BRE A T, LR PhGA20x8 (1)
o-M2E 5 =T PhGA20x1 LA, a-i2iE 2
BN R E B A RS S50, FEXEARE S
EREEEN, HEAES&REANT, W
WEFUERM, B HEN, PhGA20x8 45 H9 ]
AEEL PhGA20x1 HERE . oA M 45 g ) e s T
A, JUHE B ) D RS AL H H AL T X A B
X 45k

325 Yl e SWISS-MODEL
23 7% PhGA20x1 F1 PhGA20x8 & fith i A i 4T = 4k
FERL R4 . PhGA20ox1 DAL RE TFAE T % & 1kl
(PBD, NO.lgpd.1.A) AR @8, M4
26.89%. PhGA20x8 LAJLLFE I+ ot A48 8 38 UM 4 g
(PBD, NO.2brt.1.A) JgMBEAR HA, L5 1%A5 7 A 40
PE 28.32%. UM IFETT G BRI C AL
XUINAE R4 )8 T 20G-Fell Oxy X jEA DIOX N %
% (E6).

6 PhGA2ox1 (A) #1 PhGA20x8 (B) EH =R L5HITAM
Fig. 6 Tertiary structure predicton of PhGA20x1 (A) and
PhGA20x8 (B) proteins

3.2.6 JPHIRGHAL T 4 T 204 PhGA20x1 Al
PhGA20x8 MHEALTE L, M NCBI £ds e g i T
17 A1 29 4 GA20x J741, FIH MEGA 4.0 #4F,
K NI M@ RS . SRR L TR, Y
GA20x A #4534 3 35, PhGA20x1 J& T Class 1 5

R. palustris /) RpGA20x1 Fl RpGA20x2 3%k F i
I, PhGA20x8 7 Jj) J& T Class I 5 filf 2 [
BvGA20x8 2K ARl (] 7).

KAE# (InGA20x2)

FATHE (NoGA20x2)
i (DkGA20x2)
FHIIESH (CIGA20x1)
FH (MdGA20x1)

5 (GhGA20x2)

#N (CsGA20x1)

A T% (PhGA20x1) Class 1
R. palustris (RpGA20x2)
R. palustris (RpGA20x1)
PIF T (AtGA20x1)
5% (StGA20x1)

T (AtGA20x2)
ﬂ%ﬂ\ﬁﬁ (AtGA20x3)
FIHETFIF (AIGA20x3)
PF T (AtGA20x4)
FIFETIT (AIGA20x4) Class IT
#JN (CsGA20x2)
FUFETT (AtGA20x6)
HFIIF (AtGA20x7)
4F Al (TcGA20x8)
FII2E (BvGA20x8)

K T-Z (PhGA20x8)
JHHE (NtGA20x8)
K5 (GsGA20x8)
T (AtGA20x8)
W% (VWGA20x7)

7 PhGA20x1 #1 PhGA20x8 5 fth GA2ox BEERFF
B 53 4R
Fig. 7 Phylogenetic tree of PhGA20x1 and PhGA20x8 with

GAZ2ox proteins from other species

33 EEFTESH

FIH qPCR £z A 53 1 PhGA20x1 Fil PhGA20x8
ERT S, 25 PURARB . Pl 5 & o
PR IATE UL, RO 2 ADNIERAEARA 88 5
h A RIL, BEREAKAAFEE—EMESR.
PhGA20x1 FEANRIAZR A8 1 I R IE T A H &,
Il PhGA20x8 TEHARA TS ¥ ik 2 2 35 5 T8
ey 25, BRI 3 AU s & (P<<0.05),
I HiA#] PhGA20x1 FEHAR A G H KL H ) 5.7
H (E 8.

Class I1I

—

0.1
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0.16
A 0.141 a a

0.12- a

1 0.10-

ﬂg 0.08

= 0.06-

= 0.041

0.02

0.00

i 2 YURR B SURWI S AR

030 a
0.25-
0.20-
0.15
0.10°
0.05-
0.00-

AR R iL

i 2 PHORBE JURPIE S 2R

ARNEFEREZERBE (P<0.05)
Different lowercase letters indicate significant difference (P < 0.05)
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