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2 1. Cloning and Characterization of an Early
Responsive to Dehydration Gene AhERD15 from Peanut
(Arachis hypogaea L.)

Yin Li, Lanlan Feng, Ruirui Chen

School of Life Sciences, Sun Yat-sen University, Guangzhou, China

Abstract: Peanut (Arachis hypogaea L.) is an economic crop cultivated in tropical
and subtropical regions around the world. The Early Responsive to Dehydration (ERD)
genes are defined as genes that are rapidly activated during drought stress. In this
study, a full length cDNA containing a 357 bp open reading frame which encoding a
118 amino acid protein was cloned and analyzed. The protein sequence had high
homology with the AtERD15 from Arabidopsis, and this gene was named AhERD15
accordingly. The gene expression patterns of AhRERD15 in different peanut tissues
were analyzed and the results showed that the highest expression was found in leaf,
the second in root, and the lowest in seed. By 30% PEG6000 treatment, the
expression of AhERD15 was down regulated in leaf tissues. Previous studies indicated
that plant ERD15s have divergent functions, and have been functionally characterized
as a common regulator of the abscisic acid (ABA) response and the salicylic acid
(SA)-dependent defense pathway. In Arabidopsis, ERD15 is negatively regulated by
ABA signal, preventing plants from over responses to abiotic or biotic stress. But
contrasting results are detected in other plant species. ANERD15 might play important
roles in peanut resistance to drought and other stresses through similar regulatory
network. And the functions of this gene need further investigation.

Keywords: Arachis hypogaea L; Early Responsive to Dehydration gene; drought;

gene expression
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SN, P E, 510631
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M PEG Wi ff] RPD3/HDAL WM EH L LWALEy, 4y AhHDAL. FATAHL
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K MEAELHALE; ABA; 164 BRI 21k HRET



2 3. A putative chloroplast-localized Ca?*/ H*
antiporter CCHAL is involved in calcium and pH
homeostasis and required for PSII function in Arabidopsis

Chao Wang?, Weitao Xu?, Honglei Jin?, Taijie Zhang?, Jianbin Lai?, Xuan
Zhou!, Shengchun Zhang?, Shengjie Liu?, Xuewu Duan®, Hongbin Wang?,
Changlian Peng!, Chengwei Yang*!

'Guangdong Key Lab of Biotechnology for Plant Development, College of Life
Science, Guangzhou 510631, China

?State Key Laboratory of Biocontrol and Guangdong Key Laboratory of Plant
Resources, School of Life Sciences, Sun Yat-sen University, 510275 Guangzhou,
China

3Key Laboratory of Plant Resource Conservation and Sustainable Utilization, South
China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650,
Guangdong Province, China

Abstract: Calcium is important for chloroplasts, including photosynthetic and
non-photosynthetic functions. Multiple Ca?*/H* transporters and channels have been
described and studied in the plasma membrane and organelle membranes of plant
cells; however, the molecular identity and physiological roles of chloroplast Ca*/H*
antiporters have remained unknown. Here we identified a potential Ca%*/H* antiporter
CCHAL in Arabidopsis thaliana. CCHA1 localizes to the chloroplast and the cchal
mutants showed pale green leaves and severely stunted growth along with impaired
Photosystem Il (PSII) function. The levels of the PSII core subunits and the
oxygen-evolving complex decreased in the cchal mutants, compared with wild type.
In high Ca?* concentrations, Arabidopsis CCHA1 partially rescued the growth defect
of the yeast gdt/4 null mutant, which could be defective in a Ca?*/H* antiporter. The
cchal mutant also showed significant sensitivity to high concentrations of CaCl, and
MnCl, as well as variation in pH. Based on these results, we propose that CCHA1
could be a putative chloroplast-localized Ca?'/H* antiporter that have critical
functions in the regulation of PSIl and in chloroplast Ca?* and pH homeostasis in

Arabidopsis.
Keywords: Ca?*/H+ antiporter, Ca?* homeostasis, pH homeostasis, CCHA1
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$ZE 4. The decline of quantum yield of igm2 was not significant,
compared with wild type, during the pathogen infection
Jun Wu?, Xianyu Lin!, Yuping Zhou!, Chuping Xie!, Changen Tian'"

'Guangzhou Key Laboratory for Functional Study on Plant Stress-Resistant Genes,
Guangzhou University, Guangzhou, CHINA

Abstract: The Arabidopsis, IQM2 coded by AT3G13600 is a calmodulin-binding protein
(CaMBP) containing one 1Q motif. There are no any papers about the function of IQM2. The
leaves of igm2 and its wild type Ler emerged lesions, compared with control group, after
infection by Pseudomonas syringae pv. tomato DC3000. However, there were no significant
difference between them. Photosynthesis is essential to the growth and development of plants.
In order to preliminary figure out whether IQM2 is involved in the process of plant disease
resistance, the author used Portable Chlorophyll Fluorometer PAM-2100 to determine the
change of photosynthesis intensity of arabidopsis mutant IQM2 and its wild type Ler during
infection by DC3000. The resluts show that, compared with the control group, the quantum
yield of Ler and igm2 were significantly decreased after treated with Pst DC3000 for 7 days.
Basis on the decline of Ler was more significant than igm2, we preliminary judgment of
IQM2 is involved in the process of plant disease resistance. But the mechanism remains to be
studied.

Keywords: IQM2; PstDC3000; Plant disease resistance; quantum yield
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FHES: IgM2 ERERE TAERETEMANTLER TEAEE
*= B REFIEARFIHEFImKEY
Lk AR S, M, P E, 510006
# E. T IOM2 1 AT3G13600 2w, & 14 1Q £fF, =& MYIHREGH
(calmodulin-binding protein, CaMBP), H FixI HIJREMER AL AR WARTE . 1gm2 J LB A4
B Ler 7EAREZF 3208 i o8 SR 1 T2 M R MR B 35 O B30 8 Bk Pst DC3000 M2 44 T, AR
T BRI 25 I PR A, (R YW IR RO B E R . LA RXHEY A4
KEBEREE, AWFFCETFIH PAM-2100 {84 0 H1H 48R 98¢, 7F Pst DC3000
ARG, W E LR TT RACAER igm2 5 HEF AR Ler A 1EH 955738140, Y125 HIlr 1QM2
RESSHYPURIERE. 45REW: B 7 KJE Ler Ml igm2 KR T BAAMN Tt
MRS TR, H Ler FREEAFER, 5 igm2 LLAHEZES, YEBHE IQM2 25
THEVIPURIERE, EEANHI R
KR IQM2; PstDC3000; HMIPUR, HE T E
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$E 6: Disruption of IQM5 delays flowering possibly through
modulating the juvenile-to-adult transition
Luping Gong, Jingzhi Cheng, Yuping Zhou, Changen Tian

Guangzhou University, Guangzhou, China

Abstract: 1IQM5 (IQ-Motif containing protein 5) is the fifth member of the IQM family in
Arabidopsis, which is an 1Q motif-containing family. However, no functional
characterizations have been performed using the IQM5 protein in Arabidopsis thaliana. Here,
we showed that the IQM5 gene is involved in the regulation of flowering in Arabidopsis. The
IQM5 mutants igm5-1 and igm5-2 displayed a later-flowering phenotype under both long-day
and short-day conditions when compared with wild type. After gibberellic acid or PAC
(paclobutrazol) treatments, igm5-1 and igm5-2 displayed similar flowering phenotype or PAC
sensitivity to wild type. Meanwhile, igm5-1 and igm5-2 showed the same flowering ratio as
wild type after a vernalization treatment. In addition, disrupting IQM5 increased the transcript
level of FLC (FLOWERING LOCUS C) in both shoot apical meristems (SAMs) and leaves,
and decreased that of SPL15 (SQUAMOSA PROMOTER BINDING PROTEIN-LIKE 15) in
leaves, but did not change expression of other key genes in the flowering time-related
pathway. In addition, the number of abaxial trichomes in both igm5-1 and igm5-2 is lower
than wild type. Thus, disruption of IQM5 delays flowering possibly through modulating the
juvenile-to-adult transition.

Keywords: 1QM5; The juvenile-to-adult transition; Flowering time; FLC; SPL15;
Arabidopsis
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FET: 1QMB5 RAAE T 12 1B I+ L= B AR IR
TR T 1E

F3F, A, FAE%F, HKE
SRS, M, +E, 510006
M E. IQM5 (F IQ EFMEN 5 £ 1Q H/FH IQM FKIRME LA KA. SR,
TR IT 1IQMS5 25 AT B AE R WARTE . AT T 1IQMS B RIS S AU R IF IR T A6
. 1IQMS5 T iqmb-1 A iqm5-2 FEK H HEANEL IS5 4 R 38 s tH 55 1 Lo B AR 7Y
BRI, G FRERNL TG, iqm5 RABKRR I 58 AR AL e £
T o 2 RO s A AR, iqm5 SARAR 5 A R LR [ RS TP AE . IQMS Ik
RAGTF FLC (3 KPAE 25 AR ARty R BB 2 B, (73 e ¥y SPL15
RSN, R R AT 42 OB N FoKCP ISR i H, igmb SR fA
(KRR BRCR AL B AR A /D H A KR . KL, 1QMS5 RAR IR I VR 4% 40 R 7+ 4))
U ) R 2 P R AT HE IR T AE o
REEWE: 1QM5; e A AR R FEIH: FLC: SPL15: fMRJT
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WE 8: AEEAFEEE MRNA-SSR L R &L

REH, ma!, § 2V

L ARSDIRES IR A b esIESR, N, FE, 510642

“iB A # : xiaowang@gdei.edu.cn

# E: [Z{E(Hedychium coronarium)sRJE T 2RI ZEJE, =ik, E0EEAIE R
PEE AT . I BAHRFZ LR, &N A, EWE . &R 24/
S EAERPEFNE. CAWHERE A 2 50 R o m] RefE R R WL 1% 51
FENLH], JE PR AR A AMUAGE 8 DU 0, FT BEIE A7 AL e 2 oo Atk . 18
TAERTE R R RIS R R B AFTE R mMRNA-SSR AR L, X AR R A R S 5| 2
RIS AR . 72 A0 R S A 2Rl B, RIAERE ) mRNA  EAAEARKE
[¥) SSR (Single Sequence Repeat) i s, KEAF N 1-6 M. H T V-G ik H 2%
teEN AR 2 i i, 2 k4 T SSR &S, AWFFtiE SSR A7 miifiide . R
FPAERORA I A AR FIAS [F R DU £ 446 5 26484 mRNA _EH SSR Az i 2351k, BEFEsh
RFEW]: (1) it 15 X SSR A7k, A AR 4544 5 22161 DNA #4795 A B R
PERERS LUK, ARINAE 15 X5 51 YA 12 X 51 VI RERE SR A4 e Ph ok, ATRLH Tk —0
Fro (20 Rbxy 12 XF 51V 8= e, B 2 % 51 P I Fr g [ B ZR ELIE, 9
WY 10 XSRS R, 10 A SSR AL HIAZ LS (AG) n, T H
7 4~ SSR A7 s AE DU F5 AR TN — A5 A L PRI — 3, 3 ML s A A5 R T o R B R R Y,
TN AR R S RS AN, b BT YO ER PCR i, Ak
HFfE R R 1. (3) FEHAH) 3XF 51y 1 =rh, ffikit ASC. A>G ) SNP, Tiij H.
FEVUREAAR — A4k F 22 A0 AR A . TRLE HY, mRNA-SSR A7 fi7E &1k A 20 2 4
e, ERE) 15 Mk, BREEEC, REM UK ZEEKR AR —E

g Af WAL Ra e Pk

R 1 AZEAFIR R SSR AL A5 1 5 5 Hi e R R Y

ik DUtk 1 Uik 2 VYA 3 VU5 ik 4
SSR2 (AG)s/ (AG)s  (AG)sl (AG)y (AG)s/ (AG)s (AG)s/ (AG)s  (AG)s/ (AG)s
SSR4 (AG)d (AG)s  (AG)s (AG)s — (AG)d (AG)y  (AG)d (AG)g
SSR6 (AG) (AG)s (AG)/ (AG)s  (AG)/ (AG)s  (AG)dl (AG)s —
SSR8 (AG)7/ (AG)7 (AG)7/ (AG)7 (AG)7/ (AG)7 (AG)1 (AG)7 (AG)7/ (AG)7
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SSR9
SSR10
SSR11
SSR12
SSR14
SSR15

(AG)s/ (AG)s
(AG)s/ (AG)s
(AG)/ (AG)s
(AG)s/ (AG)s
(AG)s/ (AG)s
(AG)I (AG)

(AG)s/ (AG)s
(AG)s/ (AG)7
(AG)/ (AG)s
(AG)s/ (AG)s
(AG)s/ (AG)s
(AG)// (AG)

(AG)s/ (AG)s
(AG)s/ (AG)7
(AG)7/ (AG)s
(AG)s/ (AG)s
(AG)s/ (AG)s
(AG)1/ (AG)

(AG)s/ (AG)7
(AG)/ (AG)s
(AG)s/ (AG)s
(AG)d/ (AG)s
(AG)// (AG)

(AG)s/ (AG)
(AG)/ (AG)s
(AG)s/ (AG)s
(AG)d (AG)s
(AG)i (AG)

S (I T SSR: ZAMEFEALIL

W

AR F o [ AA N TAEAE KA A (A RAF K, 2014KZDXMOTE): /K 4 & Kt
A& 4 (10451030301004286); J~ & 4 & F L £ A5 k@ 0T 4 (2013KICX0137); ) #
A R A B A2 AT 5T F R (20144100151 5 B KR K 5 4 413 4] k1 2t %) R B (1427815060)
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FE 9. KT DET2a fl DET2b ZEFE I THRERF 5

EfL?2 EARLY? T4l
L R KFRFR, THRASNT, PEH, ¥-% 510642
2R H R RFHAREMFH TP S, JTHERASMNT, PE, ¥-% 510642

W OB EWRAMSERARE (BRs) W THEMAEKKENEEME, DET2 24
BR W& RN SR,  HIER R L ThRE R 4 SR B B MK, KSR
[ AR AR, AR, BR BRI REAKKE LN ZWIEE S, (Hx)
K& BRAEYE RIS FHLHEIEATE2E . A0 7080 54 TS, WE K E DET2a A
DET2b 597+ DET2 ZEEAAMUKIZIRE, oML R K5 DET2a 1 DET2b %
FINESuy W E S

(1)K DET2a f1 GmDET2b 2 H /3 milfi T 7 50 11 54 tik, 7aldmiKEN 263
NEERIENEH: KGR LIS PsDET2. AtDET2 AR i [A) U1 ;
RIS B2 W GmDET2a Al GmDET2b & IS 5K, 20514 6 MBS AE i,
A BEE AL T T L

(2)%¢ 652 & PCR £l GmDET2a 1 GmDET2b 7E K G 4N IR R AR, 451K,
GmDET2a fl GmDET2b 7E KR & &M B A RKik. 41 Y], GmDET2a £ T ARARAFITH
Rk NE S T IHABIAL: GmDET2b 7E AR, THZF ARk & 2 & T I Ah
fi76

(3)/ EBL WHELNHWIAE, 45 HEW] GmDET2a T ZE. HM. TARRFMEEILE
xR LB N, 0K T 38%. 55%. 70%. 67%; GMDET2b /£ E AR AR
FIEEGHIRA L B2 T, WK T 61%. XEH KT DET2 #FEILZ BR K
T

O IR GIEARF TR K FIRIE R, SRERW: SXBMEL, ik,
GMDET2a {EM#BERBEREE T, KT 63%; GmDET2b 7EM AR HRIA =5
T, HornIPEAC T 55%H1 86%; LG % (T T GmDET2b £E M #FIAR Hi e ik & 5
LW, Horaiain 70%A 89%; fER. HH. BREIRIURBZ KIS/ T GmDET2a Al
GMDET2b (1385 & 5 X} B4 AH G B A8 1k
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(5) 40 E ALk E6 ], GmDET2a Al GmDET2b & 47 F P i M

(6)Ks GmDET2a A1 GmMDET2b 7E#L G IF det2 AR SR IA, FEEEF N HIPk =15
HeRAR R E, KR BEFAERK, X2 AERZAKFEHME R GmDET2a0X-23 il
GmDET2bOX-16 1t AW .. 25 BRs A& U AH B £ K] CPD. DWF4. BR60X1.
BR60X2 [ 3/K T 5 RABMEMAR LA AR N, HRAES0R AR

iEL D

(7) RS F, 3 K #k R GmDET2a-20.GmDET2a-23 £l GmDET2b-16 .GmDET2b-23
PRARIEAET IR LR, 47340 T 110%. 87%. 146%. 121%, 5EFA#Y
TEAG T PR AR

£x LRIk, K& DET2a M1 DET2b Zhft5lRi st DET2 DhReHfEl, midfEtt BR &
% [ B e S - A TR A R I T KT BR B K 4 FHLEE AT GmDET2 12
AN -3

RegiE: KT WMKEEAMRE (BRs) ; DET2
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FWE 10: KE miR159 KR L B LR IEDHT

ER T2, gV T2
L d REKRFARZRE,L S, TR MNT, PH, 510642
24 R KRR, JHAT ME, PE, 510642

W OB CHPACEB: microRNAMIRNA)S 5 RN 5 Fh 5 40 Wit (38 R 1k
R, AHR X F R G0 R miRNA IR REE A E# . BAIRIEL 5 Qs iE
P RALE 2 R EAR . MBS miRNA.  miR159 /& —2KAEH (57 miRNA, 1F
KR E J7 AT AR, (RO SRR N8 S 3 Wl 77 TH B T REIE AN 2 o At
FULR GO SRIGARL, B AR Y . TAEMY . EMEEFEFR, MKE
MIR159 J K] 5 1R K 0 DR 57 20 R ) I8 S T YA 15 i 73 40~ 48 75 THT ) T e LA & ABA
A1 NaCl Wil M RLBEAT AT T, FRAGA0 T 45 R

(D)KRERERFEHAA 6 > miR159 FEAL i, B miR159a. miR159b. miR159c. miR159d.
miR159 1 miR159f ; miR159a I miR159d iz T- K& 9 5 4k, miR159b 1 miR159e
i F R 754k, miR159c fl miR159f 7 T K 16 54 tafk; dBbadrkm, K
omiR159 FMHILIr Ny 3 ML, HETE M F K miR159 A 4 s i [R5 .

(2) HEEERTILL A RLM-RACE EH], K& MYB33 & KT miR159 Z % I FE [ .

(3) E&E PCR 45K W]: miR159a HifA7E ABA H1 NaCl ffig ib #H i = ZAEM b ik
HAR R bRk BEARBE AL BN 2 AR BB FiRSRA: miR159b ATA/E ABA.
NaCl fiie b BRI £ B 7E . MR RIE B FRIL, ARMTERBE LR, 322
eI R FIARIL; miR159c RiA7E ABA Al NaCl ffif A BRI 32 BEAE - A R R,
T E SR B AL BRI = ZEAEAR Th s, R MIBE AL BEIN R, K HMRBE AL B H i3RI
miR159d Fi{A7E ABA F1 NaCl it 4bFERS 3= BEAE M- p b 3804 (R 5 B iRR
miR159d #ik%; miR159 FifA7E ABA Fl NaCl fifrifl kb BRI 3= BAE b v IR IA; RBED
Hlm b HRIE; miR159f FiA7E ABA Al NaCl i gbBERS £ AR S FiERL, 5
EBACERRT EAR . MR R LT ERIL;  MYB33 7E ABA fiifi.  NaCl il J s i
AOBRIS H A EEAERR T LR RIS, BCEE BRI TE B

(4) miR159a. miR159c. mMiR159d. miR159% TEARJH#Z KB IA S KL, H
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miR159b 1 miR159f L1 A&z MYB33 J2& T ifiskik .

(5) miR159c. miR159d fEALH 2R IS Tk, HRIE/KF L miR159a. miR159b.
miR159%. miR159f FFIELK MYB33 KIA/KF# .
gbAh, AR 7Lk miR159%e Al MYB33 (ALK K E, 1EXT miR159e/MYB33 #i
BRAT K S 75 DL R ABA RIS 5 T 1 D BEIEA T IR N 04T
XKEIE. KE; miR159; f; ABA; NaCl; K 1hfE
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WE 11 BAHERUEITH A RERANF R SHEEREFEFH
REZER DT

FAE, KBAR, RFH
eHRLXF, 7N, P HEH, 510642
W OE: CORTREREENHEYRREERZ —, BEDh— RERAERE=, W
fen W REHLGUA. 4. R, W EMLESEHE. ORTEWERIEIEE
NRF LA B AR 1 2 — 3 QA AR TR, 2 H T S5 SO 2 ik
EREEREZ —. R, SHERMIEERTEY S RS IR ML, SRR
S Ak 3 AR AR 7000 A AR L A 7T AR e A B 5 5 BT AR D R SRR
SR, | @IS I T BUE T R AL I A S T R A € R Y
MUIE, R (3R B A BRI
AT B 7GRS Oh, 36h, 72h K506 1d, 3d, 5d &% 12 £ RNA £, PCA
ST R, ARREVIRE S E S L, BRI RIS B AR T 23,269 AN
PR, Horbof I 739%(20,065) 26 H AT LA 0 g T 3k DR 4 45080 22 LU owf BT« B K2y 3,582
ANER R IE BAER R T AL B A G AR RE R I T 8 LR i, X
FEFFRIBIER FE KT WS By AR EYEERESHS . RN,
O ARG ERT. DR, AT ATIISEIG TAERAE WD ik T 3 E
VEEFHE . SIS 5 NERL R T A FR A0 AR Ayt e R v 3 DR 3R A B B AR
POIBE DR, X e PR T e 5400 R T I AR B B K
KIS 1 5 S 2E A LU A THT (R USCAR T S0 R T I B B 2 S AR A DR IR, axfy
A4 AR I B AR SR AR (6 B R (K AR AT R4, A 4h, ARSLIG T B4
AW 1) AT B 55 0L R P A 68 A A A DR 1) i DRt Dy 4 5 F S04 € 8 B AL BT
I 30
KRB AN, ERTRME: T RS
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FE 12: ERIE MFAIRL2 4 & R fivk it

Eal bkt ES R OFIKRTK?

L i R A BT REFEFABREEERE, TAEZLIREBERFRF S, £
A FFR EHRLKRF, M, FE, 510642

2EF W R, mERRLKRE, dx®, FE, 210095

WOE: EEEE MR, SRR, ASONEREE R T — M
fithsE AL F U A K R S IR AR K R R (MFAIRL2) |, FRRFF T iZRERIRIL
HEYIIEMERI R R, EWE R0 RY: MAIR12 J:[X ORF /& 693bp, #iY% 231 4~
SRR, HHBRZMRKIEEER, &—NEEE R RAMUR B A . 750 R T
MfFAIR12 5 H A AR W) A g, A2 — AN BRSPS . HAERRIE
ST AR, MFAIRL2 JEEIZE S840 B fE I i Rk s e, HOCNZ2E 5l i fEAR
MRBE R, IAA L 2h J5, MFAIRL2 REEH RS R, JF—H4ERER G KT
iR ALEE 8h B, ZIHEFWIH RIS 124 £iF, FRNZEFBZH, Bk, NO, ABA 4%
R RIE. AR, NO 25T ABA 5 IAA 55 MFAIR12 (115, ABA
%2577 NO 5 MFAIR12 (3%, Naproxen FiAbH GE 55 7 FK3H i /K AL HLE S MTAIR12
FIEERE S, U ABA Z5/KIEZM MFAIRL2 ik B &S IR, H ABA TTEE
AR EEAER . M T MIAIRL2 FIRIAEAR, SRAF T AL 1% HE DR 1) B TR
OQRT-PCR BRI b K iA T MFAIRL2, TEFAERL (WT) FASBEA ) 3]
MfAIR12 ]3Ik, ME R F B SV EEOEIRE (LT50) MAFER, FERPIH
T LTS0 BT WT, MAFERTE T WT, RIRIA MFAIR12 $2 5 T i 1 FUH 5
MIPIEME . IEH ARG, B3 R LB A4 RUE R AMA T L 2 2 1) H202; R
FAF NSRRI AR R A2 H202, s ALEE SOD 1 CAT Wit & SOD il CAT
HEFEEWLET WT. AFWELX MIAIRL2 RSP ZEMEINLEE, R qRT-PCR
R T 3 R E R, WT  NtDREB1, NtDREB2, NtDREB3, NtDREB4 il Corl5a [
Tk, RGN, RRKM VXS FE RIS RE LR, R Rk &
w1 WT, RH] MFAIRL2 2 55 5k DR B b 28 270 {1 I ) 7 A R 1) ik A 428 o FRAT T X 40
FAIT airl2 SRR K H WT Bt AT 7t EABHT MG Db ST 9 AL B 4 1
T, airl2 ZRARRH) LT50 BT B AT, KU T AIR12 5HIEEMH YIS, KR
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AL 5 airl2 28484k & WT # AtCBF1. AtCBF2. AtCBF3 KB 1HIFEIEN (RD29A,
RD29B, Corl5a, KIN1, COR47) MRARIIIHEIEE, (H airl2 AR FZRIE =N
ICTEAEA, K AIR12 25 R 5K N K KRB W . 25 Bk, AIR E:RI7EE
P S A T AR

RegiE: AIR12, HAEETE, KR, HERBERIE

23



$EE 13: Construction of a cDNA library of Ipomoea pes-caprae L.
and Screening of Cadmium Tolerant Genes
GUO Yan! ?, ZHANG Hui 2, XIA Kuai Fei', ZHANG Mei"
1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650,

Guangdong, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Ipomoea pes-caprae L., as one of important beach halophyte with great ecological,
ornamental and medicinal value, has capacity to enrich heavy metal cadmium and can be used
in phytoremediation. Here in this study, we constructed cDNA library for expression in yeast
with Ipomoea pes-caprae L. by gateway technology, and then we introduced this library into
cadmium-sensitive yeast mutant strain, ycflA, and screening the library through Full-length
cDNA Over-Expressor Gene Hunting System (FOX Gene Hunting System) based on
functional screening in yeast. Finally we gained two Ipomoea pes-caprae full-length cDNAs,
which can enhance the Cd tolerance of yeast mutant strain, ycflA. Sequence analyses
indicated that these two cDNAs encoded phytochelatins synthase (lpCdl, IpPCS) and
metallothionein (IpCd2, IpMT) , and their Genbank accession numbers are KX870185

(IpCd1) and KX870186 (IpCd2) respectively. This research laid the good foundation for
further clarifying the molecular mechanism of plant responding to cadmium, and also
provided reference cDNA library for functional screening to clone other stress’ resistance

genes in Ipomoea pes-caprae L.

Key words: cDNA Library; cadmium; Ipomoea pes-caprae L.
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E 14: JFHE cDNA STE R RN E ¢ 8 SR S2AH <& B K iRt

L2 kel o Frwl kEY
1. PEMFREHMEHEA, &, J M 510650
2. v EAFREKAkF, JLT 100049

# E: 5% (Ipomoea pes-caprae L.) A& —Fh A REEAL . WH 25 AN E RV MEE
Y, MEGRWEA 2R E LS, AEJvRTG S TR IX B AT 51 Rk
FEANRNBE T . FIH gateway F2 ARK 4 JE AR K] cCDNA SCPE, K% 30 R JORL G A I BEXT 45
BUR TR yeflA, RAHAK cDNA R FFHiTE RS fiE (Full-length cDNA
Over-eXpressor Gene Hunting System, FOX &3k KR40 , IR EERE B ANSZI0 4T Th
BRIRIE. S5RAF T 2 MRRIKE yefl A MR USSR AW EH TR, 207 73 irix 2 4
4=K cDNA 7 A gmtBAE Y0 54 IR & £ R (phytochelatins synthase, IpCd1) F14: & it
HHEEF (metallothionein, IpCd2) o H17 I\ g i L8 5L [K] O J5 7 A4 1A 2 L) BRG i 52 A1 fige 25 AH
KIPritHE A, IFERAE GenBank, 3RS KX870185 (IpCdl) Fl1 KX870186
(IpCd2) o LB FE IR N iE) B JEJie ' 4R B 4 o 4 10 7 T LI B0 Sttt 0y o o JEL e
HALPUT I H RIS

A cDNA SUE: f6: 5k
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$Z 15. Reactive oxygen species, but not endo-p-mannanase, is
specifically induced in the micropylar endosperm by radicle touch
during and following pepper seed germination

Zhaowan Shi, Xueqin Yang, Xinghua Lian, Jian Xiao, Xiaofeng Wang*
Seed Science and Technology Lab, College of Life Sciences, South China Agricultural
University, Guangzhou, China

Abstract: Cell wall modifying enzymes, such as endo-B-mannanase, and non-enzymatic
factors, such as reactive oxygen species (ROS), are expressed tissue-specifically in the
micropylar endosperm (ME) of some seeds during germination. However, why cell wall
modifying enzymes and/or ROS are specifically expressed in the ME during germination
remains poorly understood. Recently, a “TOUCH ME” hypothesis was proposed, suggesting
that specific expression of genes and enzymes in the ME might be induced by radicle touch.
Whereas, direct evidence supporting this hypothesis, for example analysis of the difference of
cell wall modifying enzymes and ROS in the ME with or without radicle touch (by removing
embryo during seed imbibition), is still absent. We found that ROS, but not
endo-p-mannanase, is specifically induced in the ME by radicle touch during and following
pepper seed germination.

Keywords: endo-p-mannanase; reactive oxygen species; micropylar endosperm; radicle touch;

pepper seed germination
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WE 16: BEHLEREERET MIGATA KT S5IhRE 5T

KRR, P =, KT
L RERFAGHSESR, JTHEAAFZLIRHRFAR P, M, #EH, 510642
O YRR e R — AR B N 2 AR, Rl AR A A Sl
PREERRIE, B RS PAFIIENE, (B H A B LA SR B Z R8T ik
PACE R 2 — PR HUE . DRI GRMICRE, ARS8 5 BT 70 oW 52 30— A i R AICIR
(¥ GATA Bedi th 1 L R 1, 1E AL T 15 5 AN 5 192 22 15 7 () R I 1 WA SR ¥ s %2
o FEUCIEAE b, ARHESEFE TS R R MIGATA (Medtr7g112330) 7 511 iH 514, LA
FAEEAE 1) CONA ABHGIATY 1, 315 T MFGATA J:[Af¥] cDNA [751. MfGATA &
A 423bp FIFFTREAE, D 140 NEIERRIES A — MR g RGN 7
M0, MfGATA 53175 MIGATA (Medtr5g020230) ll#l B 7+ AtGATA (At5¢26930)
RISRG O R BT o I8 I R AT B 42 e vr 23R R 4H M AT A s AL WL %%, L MFGATA
EAL T A, (H RGN 4 R R W% A R s BosEtE. £ 5 CabB
T, MfGATA [MFRIAELE 4h J5 EFb, 1E 24h IBENEMH, 171 MIGATA ERIARLE 2h J5
B TR, R MIGATA MRIAT Re 5L E R IEMA L. d— P& T MIGATA
FEIR P FIR AR, IR T FB I R I e R B B AN R I o B SE R v 7
BrIEE#EAT
REEH: MIGATA: (RIRMAIS; PrIEfk; A
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THE 17: FSEAEAED BE R FLIT S DU 5 M T

sRmAE L SRERE L XMEEL AR

L# LIRS, S A#N, FE, 521041

B MWIA R E ) SRR VI, S LT AR IAE B AR A O
W, AR R, KM A2 BRI IR =i s i, ey
R T MR BR. EOATHECERSr, B SCRERIOE R AT R i 2
B4 FA PRI ARSI A R XSS e (1. 0.5, 0.25. 0.125 Al 0.0625 g/mD)
FEFEREREALIT (4. 24 1. 0.5, 0.25 g/mD) 4375 &g ECA-109 i L HH 7%, K
FATEAS LG« 5 U G € R 25 T M7 W e (10 W SR 4 A T A5 RO 4T Ak (0 22 RO A6
KPS EEAE . EOEERM LT % ECA-109 i E KRBz . 25 R IS EAE . B
JEE S W Lt i S e A L R A B, HR I R AN . XS B AT IRy
0.0625 g/ml I}, ECA-109 4 il A4 K52 B M E A E 2, 243K 0. 125 g/ml HIXSEEIL
HER4IE 24 h Jo, GUMIESIT IS4, Teemed, dfokxiede, BEWREmR, 40
MREID, et RIT AW, A0 b B BS80S (i 8 kL, A R
BREAHR, QPR INE, MRZEHT. % 0.25 g/ml EIEERH LA AEH
ECA-109 4fiffl 24 h J5, #MMAKZ A EEm, MU GG, ezl
Az AR s BEERBEINR, 4HRREIAET. ., XL RS EIL, COERM LT EA
BAFHIPURIE T, SRR 29 R 7 TH A BRI AT R

A XOIEAG; FIREERR: Rt BUE.
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5 18: The Research of Genetic Diversity for Endangered Plant
of Handeliodendron bodinieri Based on SSR Markers

TENG Jiehua® NI Min* WEI Jiaxian® WENG Leyi! LI Xiangqin? XIE

Guowen?”
1. College of Life Sciences, Guangzhou University, Guangzhou 510006, China;
2. Guangxi Institute of Botany, Guilin 541006, China

Abstract: Genetic diversity of Handeliodendron bodinieri was studied with microsatellite
(SSR) markers. By using 9 polymorphic microsatellite loci
to reveal handeliodendron bodinieri is rich in genetic diversity. The main conclusions are as
follows: Average number of alleles (Na) and effective number of alleles (Ne) were 3.903 and
2.545 respectively. The mean expected heterozygosity (He) was 0.521 and Shannon’s
diversity 0] was 0.962. handeliodendron bodinieri
natural distribution of populations with high levels of genetic diversity, but because of
sabotage and other factors reduce the genetic diversity of the population. The majority of
genetic variation occurred within populations, which could be concluded from the low
coefficient of genetic differentiation (Gst = 0.027). The results provide a scientific basis to
develop valid strategies for the protection of Handeliodendron bodinieri.

Key words: Handeliodendron bodinieri; microsatellite(SSR) ; Endangered plant; genetic

diversity; capillary electrophoresis
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E 19: BT SSRARCXBEHEN EMH AR E S FEIERT ST

ezl TRW 242 et HFERD HELY
1. JMksLEef55% , 74 )/ 510006;
2. MR, ] % AR 541006

M BRI (SSR) 7 TARICHEAT M AR BE Z FEE BT 7T B EH9 XISSR
KRB RENARBONEE WL 2R, EEGRI T WIS ERE (N Pk
3.903, A REENLHE KA (Ne) 12 °82.545, HHEE 44 B (He) F#4°50.521 , ShannonZ #4514
SRR (1) 40.962. FEM R H IR 5 AT FE BEE AR B (8 AL Z AR, (BT A
IR S DR 3R AR T BRI Is A 2 RE M . Nei’sHIER ML RECH (Gst) 80.027, &
BB S 23 AR T R AE RN 204 o 380 SR 5045 B IR IBHE A5 B0 R B A% 2 R 11
PRAF AR FHER PR R4

RG] HE R TP A (SSR); WG, Bk 2R, B4 Rk
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TE 20: SHRIEHEHHIETT KRS A P R

RO MAEN, SWW, HZ"
FHEEZIFEER AhEReRITEFRE, S M, FE, 510303
# E: £Z1E (Hedychium gardnerianum) #& 3%} (Zingiberaceae) 4t )& (Hedychium)
AR A, WO, RS, HOeE, HFIRAN, 2RO U E
IME AR = P o AR SR ZEARAE T MM IX S DHE) LA, S OR 2R /g 3 X
Hli a5t . ARG REAAE B IR SRR R/ Brili PR Ss FIR G 77 fn ik
B diit) S, BEMSHAES T i R R A . AR LA G20 S 1=
FAAIMEA, KRR TREOR, @7 7 e SRR AR R IR
FH I 2 GH A K 4 22 AN [R5 TR AR A A R I DNARE PEREAT TSI, 2206 1)
WHEMAEVEAR NI R AR S %,
WFEE MRS AR R I I & 2 EMDIRZEM, WoKhBe30 minjs, ElR LIES
AR HT5 % AR R T T #E30 s, 0.1 %AIHCI2IE IR #110~15 min, o L H
IKIBEE~8IK o KM ZF ST AL LB, DIEK0.5~2.0 cm I 2R AME I, K T
HE SR FEEMS + 5.0 mg L-1 6-BA +0.2 mgL-1 NAAT, FSAEL. KiESHEA
SR N R 9E 512 MS + 0.5 mg -1 IBA + 1 g L-1iF R itk AT s 98, 8 31EH
. BHRE2910 emy AR RRUE ), EHEEEE CRURAEMREAD [ k)
TR TIUE £70.5~0.8 mmEJ =, A4 8 E NS AN [FIVR B 6-BA R s Fr i EAT AN i
FITE T A5 AR I LR L0k AR AR AL B A D) )38 2t 2 R D k. 46-BAMK
N5.0 mg L-18F, BT I 0 R AR B R, B — R T 2R D) B S T i
H10.7MARE S NEFHEANREEEFRIEL2MS +05mgL-1  IBA+1gL-1LiFHERT,
K S AR . AR ARG SRS R 41, AAIE 2 k90 %L b B FticiE I il
2 R A0S AS ] 5 R AR E I 4 22 A0 B A A AR I DNAREPEHEAT TR0l RILE I 2 4k 4R
J5, S AN TR TR ) 6 22 A6 B AR M R I DNAREVE S5 S5l — R R 598 — 5. 3t
YA 2 4 0 5 R R ST AR (0 4 AR PR AR R, RE RS AE KN [ i 4R A RE 77 v DR HF
IR E BB AL
K@i S WIEMMIEIE: DNA 5
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$Z 21: Production of Tetraploid Hedychium coronarium via
Somatic Embryogenesis
Hongyan Tu, Ailing Zhang, Wang Xiao*

Biology and Food Engineering Institute, Guangdong University of Education, Guangzhou
510303, China

Abstract: A reproducible protocol for somatic embryogenesis was established for the
ornamental ginger Hedychium coronarium using filaments. Callus was induced on MS
medium supplemented with 4 mg L 2,4-D, 4 mg L™ NAA, 1 mg L 6-BA. Embryogenic
calli were selected and cultured on somatic embryo induction medium containing MS basal
salts, B5 vitamins, 100 mg 1. glutamine, 230 mg 1. proline, 100 mg 1! malt extract, 0.25
mg L1 NAA, 0.5 mgL? TDZ, 45 g L. sucrose for 30 days, then transferred on MS medium
free hormone. Mature somatic embryos were obtained after 40 days culture. About 50~60
somatic embryos were obtained from per gram callus and 85% of them germinated into
plantlets. Regenerated plantlets were transferred on half strength MS medium with 1 g -L™*
active charcoal to promote development. Well rooted plantlets were successfully acclimatized
with a survival rate of 90%. Six tetraploids (4n = 68) were selected from 100 regenerated
plants and ploidy levels were determined by flow cytometry and chromosome counting.

Variation in the morphological characteristic was found between diploids and tetraploids
under the same growing conditions. The stomata sizes of the tetraploid were significantly
larger than those on the diploid counterparts, while the frequency of stomata was significantly
reduced. Moreover, tetraploid plants developed larger flowers and with stronger aroma, all
contributing to higher ornamental value of Hedychium coronarium.

Key words:  Hedychium coronarium, somatic embryogenesis; tetraploid
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WE 22, B2IR B % MADS-box 3 CsAP3-1 [KI#]5 Th RE
i

BRTF, HFHF, BE
Pl RFAGHFEFER, SN, FE, 510275
# E. S (Cymbidiumsinense) X 44k % =, EZRIZEMEY, FILEHEZEMN 10
F B4 . G EAE G HAET, &8 22 O AR R BN AR FE d5 i 1
LI Z — o LIPS B RN OS5 R N, Hoh R
NERABTR SN BNFAEEM. BT R, (582 HIE RGN HENE
IZFITERL, WM M. i, 20055, TR SRR AL U 2 LA T I R
o A€ 1) 3 B R it o 0 B A B AN L R BE R . MADS-box B[R — AL
BEBEMAER B MEEER, AR 2RI R B R B P /e AR
o3 IR SRR, FATRINAE 2B 22 A S0 A4 A, MADS-box £:[X] CsAP3-1
fEEmh Rk R, HHEERE RS 22 SRSt = RKBAfR P AR, HTE
=2y B TE I AL I AR 22 R <A AN R U TR R R . X CsAP3-1
LT B BEAT 00T, RIVEAE < KBAFE R“st = i TR ALk, S S IRATA
ke WEMF AR, BATRINIE R S 82 BRI A 2 O MR DS Th e
SFhRid. MK CsAP3-1 NG ST, H AL 4L B SR BRI E A8/, 1y 48
PRHESSHH B %
XK. B, CsAP3-1; HRAH

* @ A4 : huangxia@mail.sysu.edu.cn
FHAEB: “+ = 77E FAE LFHRRAZ (2013BAD01B0702)
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WE 23: WL ZREAHR TCP EE Ky & K RIE 51
NTFIH, BRRTF, BE*
oL kFAEGHFEERE, SN, FE, 510275
W OE. ZRREYRAR MM RENRGEL—, BARENR, A5, WH
NG RANE, T2 AR AR Y — BRI FU I A s — o TCP B[R4t — KRR A 1)
T CAMIBIRRY, Ed G FE g, TCP e DH 5k i 7440 Sk 4 il AN 7] (¥ R
Bt CaniAE e K AR AR 0 55D o XU HEY h CYC 251 TCP A [H 2 54K
MR B R, ENNTiR RS 5@ mmis skt A, A% TCP
LR E = R0 R & TR D RERE 7T H 0 ok WARGE . FoATTE 43 s B 300 2= (Erycina
pusilla) e E R, BT 15 4~ TCP X[ (EpTCPs), #ALM T ExR, WKL
2% EpTCPs A 7» M A2 (Class I #1 ClassIl ), Hrf ClassIl A #f—#370>4 CIN
CYC/TB1 W§/MIE3C. FH real-time PCR il EpTCPs 7 Jid JE 30 = AN A A0 23 J2 %A de
Mepth Rk, 4R TR, EpTCP5. EpTCP24 Al EpTCP25 fE4r %Kik, EpTCP11
1 EpTCP26 fEfbH ik, Hix 5 MEFTE SR T TN RBI A REER
TiMEfS % EpTCP5. EpTCP11. EpTCP24. EpTCP25 Al EpTCP26 ] cDNA &K )5, W
AR E LA AT RIS AT e AL AE QAL o KX B AR 4 il NI I, R AR I R IA
IR R,  H AT 3 KRR AL . RIS AT R SO O 22 AR 4k, Uik
FIPUIEREBREE
REE: IO TCP ERKR; WA E

* @ iAE4 . huangxia@mail.sysu.edu.cn
FHAEB: “+ = 27E FAE L+ RRA (2013BAD01B0702)
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E 24 HERRBEMEITLIM FRJGRI TR

|t L3, EhE4 LS, KB H 2% gy Eg L
Lisg R kFAGHFER, M, ¥H, 510642
2RV KFREFR, M, FE, 510642
SEHRYRFERFAMTREY EAABRZTEERE, SN, PHEH, 510642

W E.: 4EEEE (Chlorophyllase, CLH) #\ A& M 2R AR FE I — A, S
S G 25 0 F R B S A i A 36 -2 3% (Chlorophyllide, Chlide). KHIPISK, AA]
WAMRERIS S TV . REiahad b it SR B . SR, AT
I TE ST SR K T TR B, 1 2 A TE 32 28 0 T2 I S 3% B e 5 - R G V8 S PR R
EEAE RN R TF RPN SE R B AtCLHL AT AtCLH2 [ B 5 AR B XS AR 1A, fEM
PR AR AN RE IR B 2R3 . Ja ok, AANIFEI R IF R R I T BB i SR 3 K R B
(Pheophytinase, PPH) tHA] DAL S N, HRARARAE I 7 322 I I e R Y
YA E M SR P FE R PPH HE CLH FE T, DL IR Semf 74 B 643 CLH 7
I £ 2 Dok 7 T R0 1 FH AR5 P T 2K

AR BN SRR ERW Y e, RATK BN 5T (Arabidopsis
thaniana) 7A=Y & it R AR AR A RRL,  FIH AR FEZKCPRDER (858, 5%
Jev R WIS RAT AN, B AEANF AR R IR T, FuiFm, fEfa
FAM. AKE KT RAGTEAALEM gt (NBT. DAB %) %7k, 44h%
A 4 7. 400 it 5 57 1 5% ' 58 1 PCR ATIIZE A [F) 6 T S 38 A U A% . 4R PR AR A2
ROS i 3 2 45 Je A6 0,35 1 & O TR R 08 84K, 255 70 T AIVEAR T S SR B E I P
FEAt A ORI ER LS ARG 5506 T RIGIHALL, e, RARM LR AR
FEAEEZ LA R, FEN AR GRECEFEE L. ERDERIEE LT, mhgk
R RAR A G 2 TR, PSI | O & %% FviFm, A KEP B TEH AR, [H
i AR A 5 B AR R A LG R AR T K E) ROS, ROS i RGUAHSSIE N RIAA & b
P, UL 5 e S AR S . TSR R, Sk R SR AR AR G g
SRR MRFER R B A IEFAE AL e R, BRI SRR O] B SR AR 0%, Ak, BN
R FH R S M R PR ADU R TR I S B LA, R G2 Ak 4 . 400 i 5 A7 R IS R B E 4
HEAL TSR, AR SR B S AT BOG IR DI Re At 7 BHEIIESE . DL 145
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E 25: HERMEZREREEN G T RES T 5HERXET/HT

1 Fl B2 RFHD KBA
TR RFAEGHFEFR, M, FE, 510642
2B RYKFREERE, SN, PEH, 510642
# E. F% (Musa, AAAgroup) T 25°C K LA bR EE b s, B R T 1F B i 4
B, WEERMAZINE . FFCRIL, 5 20°CAHREL, 30°C BARMEHE T A AR S G #hidt
P2, FVRZEINH] T 4R R BRE S FE R SGR (Stay-Green Protein), PaO (Pheophorbide a
Oxygenase), M4rZ b b J5ilE (MaCBR) [IFRiA. A T PRI AL # o AKF el 4% 1
I ER R MRS, AR T R TR S B SR BURR e, JRiIL TR S R
T HAFR R . @it e B A B S &= PR A S L ] SGR, NYC (Non-yellow
Coloring), PPH (Pheophytinase) [f)j5shT (PMaSGR, PMaNYC, PMaPPH), #4%)H
FT5 GUS BRI G RIAEM, BT MEE I AR QAR LT 7%, i
TR TENRRBEINEIE. 48R, FEMGREMIER SGR H 31X & iR Hu%:
PMaSGR 7£ 20°C ff1i% 1 5.2 7 T 30°C; NYC, PPH %X 5 3 1% B A U#: PMaNYC
A PMaPPH 7£ 20°C )i 15 30°C LR35 Z 5 . I My & AR B cDNA SCJ%, A I
BERRAEGHE cDNA SCEERJTVE, Fiik Tl e S R B EM R 1. Miks 5
PMaSGR 4 & [ 3% K+ NAC29 1 NAC68; 5 PMaNYC 454 HI#s 3 K1 WINL Fl
WD-40 repeat family protein; 5 PMaPPH 4% & 1% 5 [K T NAC68.
R AAE, MR R BT BT
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FHE 26: High sensitivities of an anthocyanin degradation related
laccase to SO2 and low-pH closely correlated to the color
protection handling of Lychee fruit

Xuelian Zhangl, Fang Fangl, Quan Hel, Ningbo Shi2, Zhaoqi Zhang2, Xuequn
Pangl*

1 College of Life Sciences, South China Agricultural University, Guangzhou, China, 510642

2 College of Horticulture, South China Agricultural University, Guangzhou, China, 510642

Abstract: SO, fumigation following by acid dipping (SO2-HCI) has been considered as the
most efficient method to protect lychee (Lychee chinensis Sonn.) fruit from rapid pericarp
browning and been widely applied in the fruit industry. Our recent study has confirmed that a
laccase (ADE/LAC) was the key enzyme for anthocyanin degradation and pericarp browning
of lychee fruits. The inhibition kinetics of SO2 and low pH on the activities of highly purified
ADE/LAC enzyme and expression the gene in lychee pericarp was investigated. The optimal
pH values for ADE/LAC activities on lychee anthocyanins and epicatechin were 5.0 and 6.0
respectively. The ADE/LAC activities on anthocyanins and epicatechin were sensitive to low
pH conditions, even though the enzyme was stable at pH from 3.5 to 8. Moreover, the
activities of LAC/ADE were strongly inhibited by Na,SOz in a non-competitive model with
Ki value as 33.1 uM and IC50 as 34.3 uM. The effect of SO, and low pH was also
investigated in the fruits. SO2-HCI substantially protected the red color and inhibited
anthocyanin degradation of the fruit for 6 days at 25 <C, with 6.2 mg/kg FW sulfur residue in
the aril. Browning and fast pigment degradation occurred in the fruit treated by SO> alone and
retained more SO residue in the aril. LcCADE/LAC gene expression was markedly reduced in
SO,-HClI treated fruit at early stage, while LcPOD gene expression was induced in both SO»
and SO,-HCI treated fruit. Taken together, the high sensitivities of the laccases to SO, and
low-pH are closely correlated to the efficiency of the treatment on color protection of Lychee
fruit.

Keywords: Pericarp browning, SO2 treatment, Acid immersing, ADE/LAC, Non-competitive

38



WE 27: EHRBRLOERT B IIHRH BRI — M S
A& pH m R BURRITE B B

KEZELAF L R L TR, KIBHE 2, B5#H 1*
Aot gr, fdRLkFE, SN, FE, 510642
BZF%, FaRLks, S M, +HEH, 510642

1
2 BE

O 7k 3 52(Lychee chinensis Sonn.) 4 i o INEE ER AL CRRIFRBR DR ALFE) #ik
9 BB ks A R AR B AT 2 A BT, BRitbz Ah, B AR o ) SR sk
AR A o A UR S ZH A BRI AT O 2 UE WIAE 7% R R b Oy B A5 B B
(ADE/LAC) J&% 510 4 AR L M 7R (1 G HE MEly . 7EAIR b, LB
RIFIAANH 2 5 230+ A pH PRS0 AR 7 1) 50 LA B R 5 DR R i 75 A SR S A
AT AR T RIS MR AT T VR L. FIHAE R E R LR =X PRI E 1%
BT B ROE pH H . S5 RSO RILRERAIE RIS, BRBEE /1 o pH B A& 65 1
RN, HIRiE pH 64 5. BEEAE pH {40 3.5-8 I MR BEIE 1858 ,
(HZ MR E S R B R LA R RN, IR pH B AR% UK. Bksth,
B 70362 B Na2S03 2 LA—Fh I 52 4 14 40 1) 0 B Qi 20 g 4ok 1 VR Il 9 4% g, o
Na2S03 X Zefi (130 & AR 1C50 23514 33.1 uM Al 34.3 pM. —SALBRAK pH #£53
AR T (SR [ REAE 73 B R S b I DARFF 9 o AL BRG] HE P SR SEAE R 5 e
SN RIS R SE AT s BRI AL R Ak H I R R TR 7 B R S 5, TR A
W TR JG AR R IR . TE 75 R SR S U 55 7S K, B IR A 3 7 SR P
HAR B 6.2mo/kg 1) —AALTR, TBRALBE R 2B R Seh i B 7 S8 2 10 S . £
BRI i L , Bin B AL PR AR R B B A 1 EREE L D A RA TR AR R Ak
WReFE S H R L2 By R B R RIE . 25 LPTR, R LB pH PR8I
o FE U] BE R B IR AL FE BB HEAT A ORI A PR ) - S A

R REEAE, TEGEAREE, FRALEE, ADE/LAC, FEESHE
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FHZ 28: Arabidopsis IQM4 Regulates Seed Dormancy and
Germination via ABA Signaling Pathway
Wu Jinghuil, Xiao Wenhuil,Tian Chang’enl, Zhou Yupingl*
1Guangzhou University, Guangzhou, China, 510006
*E-mail: zhouyuping007@163.com
Abstract: Previous studies showed that 1IQM4 is a new calmodulin binding protein in
Arabidopsis thaliana, which is involved in the regulation of seed germination and stomatal
opening and closing of light and abscisic acid (ABA) signals. Recently, Histochemical GUS
staining promoted by IQM4 promoter, showed that IQM4 was expressed strongly in rataria
and matured embryo, cotyledons and root of seedlings, rosette leaf and silique of mature
plants. The determination results of seed (freshly harvested within 7 days) ABA content
showed that wild type Col 8.44ng/g and two igm4 deletion mutant has respectively 7.00ng/g
and 6.07ng/g, IQM4 overexpression lines for 8.99ng/g, showed that IQM4 deletion decreased
the content of ABA in seeds; and the content of gibberellin (GA3) detection results show that
the wild type Col 3.09ng/g and two igm4 deletion mutants were 2.91ng/g and 2.82ng/g, IQM4
over expression strains of 2.95ng/g, showed that IQM4 deletion had no effect on the GA
content in seed. To confirm this result, germination experiments was carried out on freshly
harvested seeds within 7 days, showed that igm4 deletion mutants performed earlier
germination trend compared with Col while overexpression lines showed later than Col,
suggested that IQM4 may be involved in the regulation of endogenous ABA content in seed
and promote seed dormancy. In addition, by adding exogenous ABA on the germination
experiment on seeds dealed with cold stratification. Comparison to wild type, deletion
mutants were significantly resistant to exogenous ABA on seed germination, while
overexpression line of IQM4 showed significantly sensitive to exogenous ABA in seed
germination. further indicated that IQM4 may participate in the inhibition of seed germination.
But how 1IQM4 is detailed involved in ABA signal still needs further research.
Keywords: IQM4; seed domancy; germination; ABA; Arabidopsis
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E 29: #lEIT IQM4 25 ABA 5 5 RERMFIRIRE AN
BE5
EHEL FLE 1, WKEL FEF L

17 Mk, 79, +E, 510006
E-mail: zhouyuping007@163.com

W OE: AR T IQMA R—HIE IR RS EA, 256 ABA 55
A IR 715 R RS ALIT B Sl , S (6 1QM4 Ji3 3 T 3K Bh ) GUS Hi 25 ZE KI5t 1IQM4
FIFRIEIEBEAT T 00T, 45 REH, 1QMA FER T 4IIE B i« 4 P AR DA RS e
RIS REH L G B A B BARE . FERIGR 7 RIVFN T ABA & & HIIE 45 R 2R
H 47 Col 7y 8.44nglg, A KM igmd BRI RA2 447371 79 7.00ng/g 1 6.07ng/g, 1QM4
R IAK £ 09 8.99ng/g, KW 1IQM4 SRR B 1 AT ABA IS & AN GA3 & &k
Mgt R oR, B4R Col 24 3.09ng/g, P4~ igm4 St 2k 587844537l 2.91ng/g 1 2.82ng/g,
R RN 2.95ng/g, K IQM4 BRI FIFH GA S ETCHM . NIFSLbgs R, it
BERGR 7 KRR T RMT IR S006, S5 EIR igmd SR AR R AR R A B
BPAEAL, MR RIER RN RGN TE AR, B U 1IQM4 AT RES SR T
JE ABA S AR HERFARAR . MEAh, SEEATARIR E UG R R HEAT U ISR ABA [
KRS, S5 REIR igmd Bk ISR BT RO ANE ABA R E P, T IQM4 K
IBERIIF T SO AME ABA B R E MBURERAL, B3 1IQM4 T BES 50k
THIBR . 1M 1QM4 Wnfif 25 ABA 15 5171 Bk — B Wt 7t

R IQM4; FhFIRHR; #5%: ABA: URIIT

41


mailto:zhouyuping007@163.com

$E 30: 1QM1 regulates plant defense through regulation of JAZ
expression in Arabidopsis thaliana

Xiao Huang, HongZhi Wang, Yuping Zhou, Changen Tian
Guangzhou University, Guangzhou, China
Abstract: 1QM1 is the first member of the IQM family in Arabidopsis, which is an 1Q
motif-containing family. However, no functional characterizations have been performed using
the IQML1 protein in Arabidopsis thaliana. Here, we showed that the IQM1 regulates plant
defense through regulation of JAZ expression in Arabidopsis. After water treatment, The
double mutant of IQM1 mutants igm1-1 and 35s-JAZ1-GUS showed lower GUS activity than
the plants expressing 35s-JAZ1-GUS transgene. The proteasome inhibitor, MG132, increased
GUS activity in 35s-JAZ1-GUS plants. Meanwhile,in the double mutant,There was no
significant change in the GUS activity.After DC3000 treatment,Igm1-1 showed stronger
disease resistance than the wild type COL.Results show:IQM1 mutation reduced the
expression level of JAZ, but the effect was not achieved through protein degradation
pathway. QM1 regulates the plant defense by affecting the expression of JAZ.
Keywords: IQM1; JAZ; Plant defense; GUS; DC3000;
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E 31: I IQML B IRE JIAZ Rik T REE Y By 1
ik, A%, AERFE, aKE

SRS, M, +E, 510006
B OE. IQML ERFEITHE 1Q EFM IQM KRS — AR . (H IQM1 & [ kg
R FUOEARWARIE . AN T IQML S8 1 JAZ F: RS N HE B 10M1
RAZAK iqm1-1 1 35s-JAZ1-GUS KX R AAAE K AL B] i 30 HY 8L 35s-JAZ1-GUS BEAILHY
GUS ifitk; 4l & [ EEAINHIF MG132 4 ¥ 5, 35s-JAZ1-GUS H ) GUS % &
The MHEEZE, XCRAMRFH) GUS WETE M 244k : fEWiE DC3000 435, igml-1
PP COL RILH Pt 45HRM: IQM1 A JAZ [HRIEAK PR,
EX BRI I AN J i i 2 0T PR AR SR S BRI s IQML SE 3T 5 JAZ 93 M T 1 42
TG
REiE: IQM1; JAZ; FEMIPIfH; GUS; DC3000;
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$Z 32: Orosomucoid Proteins Interact with the Small
Subunit of Serine Palmitoyltransferase and Contribute to
Sphingolipid Homeostasis and Stress Responses in
Arabidopsis

Jian Lil*, Chan Rongl*, Jian Yinl*, Kai-En Lil*, Li-Qun Huangl,
Hong-Yun Zengl, Jian-Xin Wul, Sunil Kumar Sahul, Nan Yaol

IState Key Laboratory of Biocontrol, Guangdong Provincial Key Laboratory of Plant
Resources, School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, P. R.
China

Abstract: Serine palmitoyltransferase (SPT), a pyridoxyl-5'-phosphate-dependent
enzyme, catalyzes the first and rate-limiting step in sphingolipid biosynthesis. In
humans and yeast, orosomucoid proteins (ORMs) negatively regulate SPT and thus
play an important role in maintaining sphingolipid levels. Despite the importance of
sphingoid intermediates as bioactive molecules, the regulation of sphingolipid
biosynthesis through SPT is not well understood in plants. Here, we identified and
characterized the Arabidopsis thaliana ORMs, AtORM1 and AtORM2.
Loss-of-function of both AtORM1 and AtORM2 (orm1l amiR-ORM2) stimulated de
novo sphingolipid biosynthesis, leading to strong sphingolipid accumulation,
especially of long-chain bases and ceramides. Yeast two-hybrid, bimolecular
fluorescence complementation, and coimmunoprecipitation assays confirmed that
ORM1 and ORM2 physically interact with the small subunit of SPT (SsSPT),
indicating that ORMs inhibit ssSPT function. We found that orm1 amiR-ORM2 plants
exhibited an early-senescence phenotype accompanied by H202 production at the cell
wall and in mitochondria, active vesicular trafficking, and formation of cell wall
appositions. Strikingly, the orm1 amiR-ORM2 plants showed increased expression of
genes related to endoplasmic reticulum stress and defenses, and also had enhanced
resistance to oxidative stress and pathogen infection. Taken together, our findings
indicate that ORMs interact with SPT to regulate sphingolipid homeostasis and play a
pivotal role in environmental stress tolerance in plants.

Keywords: orosomucoids (ORMsS), early senescence, sphingolipids, ER stress, plant

defense
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2 33: Amagic red coat on the surface of young leaves:

anthocyanins distributed in trichome layer protect
Castanopsis fissa leaves from photoinhibition

Tai-Jie Zhang!, Wah Soon Chow?, Xiao-Tao Liut, Peng Zhang!, Nan Liu?,

Chang-Lian Peng**
1Guangzhou Key Laboratory of Subtropical Biodiversity and Biomonitoring,
Guangdong Provincial Key Laboratory of Biotechnology for Plant Development,
School of Life Sciences, South China Normal University, Guangzhou 510631, PR
China
2Division of Plant Science, Research School of Biology, College of Medicine,
Biology and Environment, The Australian National University, ACTON, Australian
Capital Territory 2601, Australia
3South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650,
PR China

Abstract: The presence of anthocyanins in young leaves plays an important role in
mitigation against photodamage and allows leaves to grow and develop normally.
Many studies have reported that foliar anthocyanins are distributed within the
vacuoles of mesophyll cells, so we explored the novel defence style of
anthocyanin-coated young leaves of Castanopsis fissa, a dominant subtropical forest
tree species, via removable trichomes. Anthocyanins were distributed in C. fissa leaf
trichomes, which produced a red coating for the young leaves. As young leaves
developed and then matured, the thickness and density of the anthocyanin trichomes
progressively decreased, the coating finally disappearing, allowing greater utilization
of light by mature leaves. In addition to anthocyanins, the trichomes contained a
remarkably high amount of phenolics, which enable the red coating to be more
efficient in screening ultraviolet light. Compared with mature leaves, the young leaves
exhibited lower photosynthetic ability, which was attributable to the reduced
chlorophyll and Rubisco contents. Removal of the red coating had little effect on the
photosynthetic capacity of young leaves. However, the young leaves without the
coating suffered greater light-induced photoinhibition due to greater excess light came
into chloroplast and the production of H.O>. Our results suggest that the anthocyanin
coating is photoprotective and this anthocyanin defence style may be a metabolically
cost-effective way of adjusting the anthocyanin content in response to demand.

Keywords: Anthocyanin, trichome, young leaf, photoinhibition, Castanopsis fissa
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FAE 34: PIEAK e RBERITAEE XS JEM V1L R REE S
Ri*

AR, FiA, AEARF, FEBS, TRE, TAERT
PR TAF A GAF S0, M, FE 510225
B UMETER G s S T B R v, 25K U] AL E A iR R AR 5 i
FSOWL B il B B RN w4 . PUR K (antibacterial peptides, ABPs) #& A <4
WA 77 A 00— RPN . B ARSIk, BT, #viE
Ve, AKIEHELF . 2R NG EM SR BT, 5T ABPs IIRF5T
SN Z4EREEZ L. Rk, Rl BHOk. KFEFRE LU AR 1k
M SRS, TG 5% ABPs X UG DR EE RN A ST W SCERIRIE . ik, ASHIEE
T T UG S A B B 25 R0, WP IRTT e R E R (e-polylysine, e-PL) iX—
W F ABPs XTEI35 (Gerbera jamesonii Bolus ‘Crossfire’) YJ7¢ RGN . Bk
M B AR AR — B A TOs B 1 AR N DI AR A 1E 25 88 K A P B ek
K2 25 cm, REKHAHET 0 (LET/K, XFH#D | 50, 100, 250. 500
750 1 1000 mg/L e-PL % AL H IR H 24 h J5 830 BIMEE T &1 1220 mL £ &
TR . RIAE R BEA N TR E AT, BogiREN (20+2) C. i
5N (60 £10)%- Y6 IEE BN 12 h ¢ l/12 h BB OISR N 12 umol - m? -s7?,
R[] 7:00 ~ 19: 000« WS A 4G VIAE I 0 1B) (R 00 54 o G 7
A KRR . S5 REW: (1 S50 (LE-F/K) Ak, H 50~1000
mg/L e-PL TALHE 24 h 35 7] B2 K ARG DR RIGE F dr, FHA BecE eam
KRR, WREVITEM T, HA A E A 500 mg/L e-PL Filib#E 24 h, tb
SHRAE Ky 4.0 d; (2) R BRI E—DUESE, e-PL WV ATA S il R34
DIFENAE R R A Es 1 2R, F G R A 18 10 /MR B 500 mg/L. LA
FEERYPERIR, ePL I RSCEE VIAER G B S TR KA A i, AR
FIMLA AR 5 AR O A R BOR B DA G o 25T e-PL a2 — Rl AL AE R B 5,
M2 BA) 1 FesE ML ANk (22 250 R, TEVIIER G OREE e HAT R 1 R
HHT 5
K PUEL: o RBEMR: AFMATIE; (REE
CERaRAF K S (31272193, 31401897 A= 31672180). J A K A AKATF A4 (2014A03011027;

2016A030313374) A= & AAH XA B (2016A020210119) 8%
™ @Ak, E-mail: howtoroot@163.com
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FHE 35: QUK K F i b B BB & AT VITE B R b
A

WERAE, FRHk, Tt NNEF, AR, TEL, AR
PR Y TAEF A GAFFR, S0, FE, 510225

WE: #F A1 (Dianthus caryophyllus L) At FIUKYITEZ —, |z B H FARAC AT R 2%
etk Hrr, ZIRMEEE AT A RAE E ) AMESR B2 20T S i bk . AT, EIER
DI B F AT YIRER JE % 5 R AEAE T b /AINAEFFIBCRAR A0 S AL B PR 22 45 5 o7 578 I
%, P E LU ST AR B . 4KER (nano-silver, NS) Ny —FRi kg KL
PURIET . RO BRMRF AT EL, EEST. @A, 99 SSuRE 2 Z N, Tk
NS {EVIEAREE RN TR H A28 EM. H5h, HRUITEREN BRI, &Ex
VR FEE (¥ HINENE AL B A ) TR AR 2 PR TBORT S8 DIAE L B o o ASHF 78 AHIR: & A3 7 < K1)
TESAIAT L, WEEERTT NS K0 A [ 34 B 20 A A A B2 D)6 O AR B RN o Phide
BORBEEA— B et O R M HOE & A VT OB E R, 782 BTk - P U BB  K
2974 25 cm, RJEESOMAE T8 DU R AR A B E R (D AR E 1. 20 5 mg/L NS
EBT/KEH: (D BL5 mg/L NS NEEAIEIER, 43 A I0 2%, 3% 4%FEHE A K

D FEFK GHE) 5 (V) 3%, IEHETZ B UITEIO0E 55 AU 7 6

WIS AE R BN DA 3T, BEREN (20 £2) C. BE AN (60 £10) %. J:lEJH Y
912 h J6IE/12 h BB OBIBSRE N 15 pmol-m? s, JEIRIN ] Ay 7: 00~19: 00) . 45 HEL 0.
(1) S5xHE (EBTA M, 1~5 mg/L NS ¥ ORI AL FE 5 v] 53 5 KAZ V1L OHf 4
i A B SO L T, P DL 5 mg/L NS CREF R s R S H , T EO B IE KR4 75 1 4.6 d;
(2) 5] 3%REEMEL, 5 mo/L NS 7N 2%. 3% A%JE B i) &5 A A 3 5 ] 3 25 98 K
YA R AR iy AR R TR, L 5 mg/L NS + 3% R LA AL B SR I A R
tH, AT AIEERTIE (EBFKD AN R AL B e E A7y 6.6 d F112.9d: (3D HHEH
BWE RN, SAE (LB TK) MHE, 5 mg/L NS A 5 mg/L NS+3% i 44 kb 38 nJ B B
P Bl A I TE OB B A T VI 25 Rt D 1AL (9 A KR SRR, S s R i 2 E 5 LR I A8 25K
MR ZE, NI AT RSGE DIE K S Rl S 18 %

KB : BREATT: Ve 90K FeRE; (Rl

" EHRARAFEES (31272193, 31401897 A= 31672180) . S A4 A ARAF A
4 ( 2014A03011027 ; 2016A030313374 ) #= )~ A 4 A & i+ X ;1 &
(2016A020210119) # &4

** B RAEH.  E-mail: howtoroot@163.com
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WE 36: AFUMERIEIIREZK D 2 ERZRASIET R

T EMSE, ATAAR, WA, BARF, AR, Faos”

R LIRS AEGHF SR, M, FHE, 510225
B UMERIE K IIRIR 1255 R 2 18] R 338 TS0 4R e I 3 6 A2 38
MR BAR B BV E i Jo Ao S E o« 22 B K4 5 % (hydraulic conductance of
stem segment, R[IELA7 B[] R AL AR FTE 2B B KR, g em® minh) 2H¥H T
RYIEZEK 55 T 88 T B ER bR . 184, VIMEZEBOK 73 B E 77K
ZRRE — B KA A Y GEE S 12 ~ 24 h) PR SRS, R s L
HER . G AN D S BRUITE R J5 18 20K 70 S E AR . Ak, AUBVEA AL
GiO) 6 22 BUK T E R B A, R B SERE . 3SR T RE RIS 2
BT R, DBl 1 IR BOK 7 R NI R G . AR SRS M Z R St
X A 2R 2 AE I 1F) 7K 3 3 AR A S A R W e R
EAZEDIE (AR MIERE 0. 1. 2 f13 d 4 EUER B T 2 81K
I OJEURE 283855 0-2, 4-6 £ 8-10 cm =AML 2 om KA, FHEbR -~ RN
SEWNE AR, JEEBIWmE DR (cm?) FIFME (S). RIEKE BT
B T imE T 5VUMERBBOK > S AT R GAERERE GEANREN
1.0 cm), JFAETEE /Y 150 cm =g /K& T4 15 min id kIR A T Z B K & R
B (@), HELLME 24 ho GREH: (1) HFUIAENMHEIA R A0 28 BLK
oy B B A POE TS BT JE B AR e g, AR R AT G R ALy

OKA-3EE, gem®min®)  =axx®, Hrva, b AFH SPSS Gl s i fidk T
N5 PITASHCHE P SR SRS 38 1) H 480 x 2 LT IR B Bl I ] (FE [ 2y 0~24 h) o
a fE R ML 228 BOK 7> T BEAE RO, 10 b A8 W A V)22 BOK 733 38 U
WA (2) 12 A ZRYITRIR — MG (8] £, 18 ZEAN R AUB R 7K 75 B /MK IR
N: 0-2 em Kb ZEEBL K T > 4-6 om A ZEEBIK 5> 8-10 om b2
Bk o T s (3D H Z VIR [RDAR I 8] (1) 16 25 5% 304 A B K 43 5 FE I B
FE N 8] R I T AL /N e T A28 « AERAESE 0 d (EDRAR YR, HFUIE
AN TR AT AR B 1) 7K 43 P 22 e WY Xk, T E B S R I ) CEDRAG 26 1. 2 F 3 D
16 25T 17K 70 BE 22 RN . Bz, F ZRUIE G R TE 2K 4 5

48
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K J e B 1) 4555 DI AR 9%
X8 HZE; Uik, KOS MG

*EEHRAF LS (31672180, 31272193 A= 31401897). S A 4 A KA £ 4 (2014A03011027 ;
2016A030313374) #=) AR 4 A4 %5 B (2016A020210119) 85
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52 37. Establishment of transgenic hairy root
transformation system in Gerbera hybrida

PANG Bin, ZHANG Wen-Bin, ZHONG Chun-Mei, WANG
Xiao-Jing*
Guangdong Provincial Key Laboratory of Biotechnology for Plant Development,
School of Life Sciences, South China Normal University, Guangzhou 510631, China

Abstract: Gerbera hybrid is a model plant for studying composite inflorescences
development. Currently, a high efficiency transgenic transformation system remains
to improve. To establish an efficient hairy root transformation system of G. hybrida,
different G. hybrida and A. rhizogenes strains, explants, infection and co-culture times
were investigated in this study. The results show that G. hybrida variety ‘Linglong’
and A. rhizogenes strain K599 were the most suitable for hair root induction. Obtained
by using the basal region of 21-28 d old leaf as the explants together with A.
rhizogenes infecting for 20 min at OD600=0.6 and co-culturing for 2 d, the highest
rooting rate was 81.14%. By using the established hair root transformation system, the
35S::AtHBI1-GUS transgenic hair root of G. hybrida was generated with the function
of promoting cell elongation. Compared to the control, the growth rate of transgenic
hair roots significantly increased by up to 9%. In this study, we successfully
established a high efficient hair root transformation system of G. hybrida, and we
believe that it will serve as a transgenic tool to explore gene functions of G. hybrida,
especially the genes related to plant growth and metabolism.

Keywords: template; format; SRP; academic conference; proceedings
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2 39: Canopy indices affecting the length of basal
internodes of rice (Oryza sativa L.)

Liang Kaiming?, Peng Bilin!, Zhong Xuhua®*, Tian Ka!, Huang
Nongrong!, Pan Junfeng?, Liu Yanzuo!
Rice Research Institute of Guangdong Academy of Agricultural Sciences/Guangdong
Key Laboratory of New Technology for Rice Breeding, Guangzhou 510640, China

Abstract: The basal internode length is one of the important traits affecting the
lodging resistance of rice. To screen the key canopy indices influencing the internode
length, a field experiment was conducted to reveal the relationship between the
internode length and tillers number per unit area (TIL), chlorophyll content, leaf N
content, leaf area index, light transmission ratio (LTR) and ratio of red/far red light
(R:FR) under different fertilizer N rates and seedling density. An inbred rice
Yinjingruanzhan was arranged in a split plot experiment with fertilizer N rate (0
kgha, 90kg ha and 180kg ha') as main plots and seedling density (30cm>20cm,
20cm>20cm and 13.3cm>20cm) as subplots. Results show that the internode length
was mainly influenced by the light condition and its associated canopy indices. With
the increasing of N rate and seedling density, the LTR and R:FR decreased
significantly with the increasing of LAl and TIL, which in turn promote the internode
elongation. The TIL was significantly and positively correlated with the 1st and 2nd
internode length, but was not correlated significantly with the 3rd internode length.
The NLV was only positively and correlated with the 3rd internode length in
significant level. This indicated that the TIL mainly affected the 1st and 2nd internode
located at the bottom of the canopy, while the leaf N content only affected the 3rd
internode located at higher position. The stepwise regression analysis demonstrate
that the TIL was the key factor in determining the length of the 1st internode. As the
1st internode located at the bottom of the canopy, the increase of tillers density
directly reduced the LTR by blocking the light transmission in the basal part, and
hence promoted the elongation of internode. The R:FR was the key factors in
determining the length of the 2nd internode. The R:FR and NLV were the key factors

in determining the length of the 3rd internode. As the 3rd internode length located
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at higher position of plants, the direct influences of TIL was diminished in this section,
the R:FR and NLV became the decisive factor for the internode elongation. As the
stem lodging mainly occurred at the 1st and 2nd basal internode, controlling of the
TIL and LTR is an effective way to mediate the internodes elongation and to avoid the
lodging in practice.

Keywords: Nitrogen rate; Transplanting density; Internode length; Lodging resistance;

Light transmission ratio; R:FR ratio
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2 41. Characterization of the transcriptome and
development of SSR marker in flowering Chinese cabbage
(Brassica campestris L.)

Chen Jingfang!, Guo Peiguot
1. School of Life Sciences, Guangzhou University, Guangzhou 510006, China

Abstract: Flowering Chinese cabbage is an important vegetable in south China, and
it's attractive to develop a verity with heat-tolerance, high-production and high quality
due to its specific and abundant nutritional value. In this study, 8 samples including 2
heat-sensitive and 2 heat-resist verities divided into control group and heat treatment
group. 36.5 million paired-end clean reads with average length of 779 bp from leaves,
were generated through transcriptome sequencing, and 48,975 unigenes of more than
125bp were obtained. BLAST, KEGG, COG, and GO analyses showed that the genes
were enriched in the processes of phenylpropanoid biosynthesis, response to stimulus,
extracellular region, as well as organic cyclic compound binding, ion binding and
heterocyclic compound binding. Further analysis identified 8165 potential SSRs. A
suit of 938 primer pair sequences were designed, and 53 of 170 randomly selected
primer pairs produced reproducible amplicons that were polymorphic among 4
flowering Chinese cabbage verities. The UPGMA clustering analysis further
confirmed high quality and effectiveness of these novel SSR markers. The present
study provided insights into the transcriptome profile of the flowering Chinese
cabbage and established a public information platform for functional genomics and
molecular breeding.

Keywords: flowering Chinese cabbage; RNA-Seq; heat-tolerance; SSR
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FE 43: The Gerbera hybrida R2R3-MYB transcription

factor GhMYB1a regulates gibberellin-mediated
anthocyanin accumulation

Yi Tanga, Yuping Yanga, Chunmei Zhong, Lingfei Li, Shan Liang*,
Xiaojing Wang*
Guangdong Provincial Key Laboratory of Biotechnology for Plant Development,
School of Life Sciences, South China Normal University, Guangzhou, China

Abstract:Gerbera hybrida is a popular ornamental plant, but also an ideal model
species due to the rich coloration of its flowers and its complex organ growth and
development. Anthocyanin accumulation is important for color generation in petals,
but relatively few of the genes involved have been characterized in G. hybrida. Here,
we report an R2R3-MYB protein, GhMYB1a, which is highly related to a previously
reported transcription factor, GhMYB1. Overexpression of GhMYBla in G. hybrida
petals or tobacco results in a reduction in anthocyanin accumulation and loss of color
in flowers. Genes encoding enzymes for the biosynthesis of anthocyanin from
flavonoid are activated in GhMYBla-overexpressing tobacco, but the
glycosyltransferase gene NtGT4 is suppressed, suggesting that the loss of color results
from a defect in anthocyanin glycosylation. In addition, the genes for anthocyanin
reductase (ANR) and flavonol synthase (FLS) are markedly upregulated by GhMYB1a
overexpression, indicating that the proanthocyanidin (PA) and flavonol biosynthetic
branches are activated, which may also contribute to the reduction in anthocyanin
content. In transgenic G. hybrida, however, only GhDFR was upregulated by transient
overexpression of GhMYB1a, while the GhGT4 was slightly downregulated as well.
Exogenous gibberellin can rescue the loss of flower color and elevate the anthocyanin
content in GhMYB1la-overexpressing tobacco or G. hybrida petals. In summary, our
data indicate that GhMYBla is a transcription factor that negatively regulates
anthocyanin accumulation in G hybrida, probably through suppression of
anthocyanin glycosylation or activation of PA and flavonol biosynthesis, in the

absence of gibberellin.

Key words: Gerbera hybrida, R2R3-MYB protein, anthocyanin, flower color,
gibberellin.
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PE 46: OsATGS8b-medieted autophagy is involved in
nitrogen remobilization to rice seed

Tian Fan*2TWu Yang +?%, Mingyong Zhang**
!Key Laboratory of South China Agricultural Plant Molecular Analysis and Genetic
Improvement & Guangdong Provincial Key Laboratory of Applied Botany, South
China Botanical Garden, Chinese Academy of Sciences, Guangzhou, China
2University of Chinese Academy of Sciences, Beijing, China
Abstract: Improve the nutrition use efficiency is recognized as an effective measures
to reduce the excessive input of fertilizer and maintain high crop yield in agriculture.
Autophagy is an evolutionarily conserved degradation system in eukaryotic cells, and
played an important role in N remobilization. Central to autophagy are two
conjugation pathways that attach ATG8 to PE and ATG5 to ATG12, which then help
with vesicle prolongation and enclosure. Here, we identified a rice OsATG8b gene
and characterized its role in the N remobilization by generating transgenic plants with
over-expression and knockdown of OsATG8b. Our study showed OsATG8b restored
autophagosome formation of yeast scatg8 mutant, and sorted the fused GFP protein
into vacuole. °N pulse chase analysis revealed over-expression of OsATG8b in the
transgenic rice conferred greater N remobilization efficiency to seeds, while
knockdown of the OsATG8b rendered the transgenic plants have lower N
remobilization efficiency and poor seed quality. These results will provide strategic
guidance for N application in rice molecular breeding and cultivation.

Keywords: autophagy, ATG8, NUE, NRE, rice.
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2 47. Effects of Different Potassium Fertilizer on

Condensed Tannin in Annually Produced of Desmodium
intortum

Yang Jichun, Peng Jianzong

Guangdong Provincial Key Laboratory of Biotechnology for Plant Development,
Guangzhou, China, 510631

Abstract: Condensed tannin is a common forage legume anti-nutritional factor, and
high concentrations of tannin primarily affect feed intake and digestibility of
herbivores. Tannin content of anniversary production of Desmodium intortum was
determined by vanillin hydrochloride method, the results were as follows. (1) The
average content of condensed tannin was 7.55 mg/g in April, 2016 and 46.69 mg/g in
August 2016, respectively. (2) In different potassium fertilization treatments, the
application of potassium fertilizer showed a tendency to decrease the content of tannin.
When the amount of potassium was the highest, the average content of tannin
decreased by 33.6% compared with that of no fertilization. (3) We found that
Desmodium intortum was resistant to cold while could not withstand the summer heat
in a long-term test. Tannin, as one of plant secondary metabolites, may be involved in
the rotation of Desmodium intortum to resist the hot summer heat. Potassium fertilizer
could promote plant growth strong as well as enhance plant resistance, so the tannin
content showed a decreasing trend due to potassium treatment.

Keywords: Desmodium intortum; Annual production; Condensed tannin; Potassium
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FHEE 49: Primer selection of SSR in tobacco using
nondenaturing polyacrylamide gels

Haiyang Li!, Ronghua Li*, Yong-hua L(¥, Yanshi Xia!, Zhenchen Zhang
3, Peiguo Guo '*

! International Crop Research Center for Stress Resistance, College of Life Sciences,
Guangzhou University, Guangzhou 510006, Guangdong, China

2 Guangdong Tobacco Monopoly Administration, Guangzhou 510610, Guangdong,
China

3 Crop Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou
510640, Guangdong. China

*Corresponding author: guopg@yahoo.com or guopg@gzhu.edu.cn

Abstract: In order to obtain effective SSR makers to construct genetic map and map
QTLs in tobacco .In this research ,a total of 900 SSR primer pairs including 200 EST-
SSR and 700 Genomic-SSR primer pairs were used for selection through PCR
amplification among tobacco varieties of “changbohuang”and “dayemihe ”. The
amplified productions were detected by nondenaturing polyacrylamide gels. The
result showed that 658 primer pairs with characteristics of clear bands and good
repeatability were selected, accounting for 73.11%. The size of the amplified
productions ranged from 150bp to 400bp. There were 288 pairs, accounting for 32%,
with polymorphism in 900 SSR primer pairs. Among of them, EST- SSR accounted
for 23.8%; Genomic-SSR accounted for 8.2%. The results indicated the 288 primer
pairs with polymorphism could be used for genetic map and QTL maping in tobacco.

Key Words: SSR; tobacco; primer selection
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$E 51: Cloning and sequence analysis of P5CS1 gene of
flowering Chinese cabbage

Runlin Zhang !, Yanshi Xia'Ronghua Li?, Peiguo Guo'*, Jingfang Chen?,
Hongdi Huang?, Zhiliang Wang?!, Hua Zhang?, Yansong Zheng?

! International Crop Research Center for Stress Resistance, College of Life Sciences,
Guangzhou University, Guangzhou, 510006, China

2 Guangzhou Institute of Agricultural Sciences, Guangzhou, 510308, China
“Corresponding author: Peiguo Guo: guopg@gzhu.edu.cn

Abstract: Delta-1-pyrroline-5-carboxylate synthase genel (P5CS1) is the key gene
involved in the biosynthesis of osmolyte proline and is significantly induced by
temperature stress. The sequence analysis of P5CS1 may facilitate a better
understanding of the mechanism of temeparature adaptation in flowering Chinese
cabbage. In the current study, an DNA sequence achieved from flowering Chinese
cabbage (Brassica campestris L. ssp. chinensis var. utilis Tsen et Lee) higher similar
to P5CS1 of Brassica rapa was identified in flowering Chinese cabbage and named
BrtP5CS1. The full-length DNA of BrtP5CS1 was 4436 bp, which contained 18 exons.
A 2151 bp open reading flame (ORF) and 717 amino acids residues were deduced.
The estimated molecular weight and isoelectric points of the putative protein were
77.9705 kDa and 6.35, respectively. Through the NCBI blast and DNAMAN software,
the BrtP5CS1 had the unique tag sequences of P5CS1 family, and shares 90%
homology with other P5CS1s of Brassica rapa (XM_009143589.1), Brassica
oleracea var. oleracea (XM_013780772.1) and Capsella rubella (XM _006293302.1)
and Arabidopsis thaliana (NM_129539.2). The phylogenetic tree showed that the
relationship based on the homology was consistent with the morphological and
taxonomic results. The Real-time PCR results indicated that the overall expression
level of BrtP5CSL1 in the heat resistant variety (Sijiu-19) was significantly higher than
that in the heat sensitive variety (3T6) although both varieties were upregulated.
These results may provide useful insights into understanding the heat-tolerant
characteristics in flowering Chinese cabbage.

Keywords: Flowering Chinese cabbage; P5CS; clone; Sequence analysis
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