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Title: Studies on Biological Characteristics and the
Control of Life Cycle of Wolffia austrilana—a new

kind of model plant

Abstract: wolffia is a sort of small green aquatic plant without the

differentiations of root, stem and leaf, which produces new foliaceous
individual by branching.Since many scholars conducted research on the
life history of Wolffia in the last century, it has been considered as a good
research material in flowering physiology.Due to its simple morphology,
easy cultivation and different growth and branching mode from the front
model plants, Wolffia can be used as a new model organism with high
value in studying the core process of multicellular organism’s
morphogenesis.In order to achieve this goal, controlling the life cycle of
Wolffia in laboratory environment, especially inducing the transform
from vegetative growth to reproductive growth, has become the primary
task.In this paper,morphological and physiological studies was first
conducted on multicellutar organism--Wolffia ausriliana in the
microfluidic system.lts flower structure and branching process were
observerd and recorded by SEM, transparentizing and staining as well as
time-lapse photography by Stereo Microscope,the life cycle of a single
Wolffia ausriliana is tracked in detail;Also,we induced Wolffia ausriliana
to develop flower structures by a variety of reagent combinations, found

out the optimum concentration(10* M EDTA and 107 M SA), with the
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flowering proportion up to 25%.After obtaining the flowering individuals
of Wolffia ausriliana on the microflow platform, we used RNA-seq
technology towards a single frond to detect the differences of gene
expression in different stages of Wolffia ausriliana flowering that under
the induction of EDTA, laying a solid foundation for the subsequent gene
regulation of analyzing the flowering pathway. Through trace substance
detection, it was found that the concentration of metal ions in Wolffia
ausriliana treated by EDTA changed and the content of Zn?* decreased
significantly, which may be one of the reasons why EDTA induced the
flowering of Wolffia ausriliana, which provided an important clue for

finding new genes regulating the flowering pathway.
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M, FHAESE (Figure3) , HALREWE WL, AW, 16
FB. 1o, UERESSTEAIMELSHE (Figure 4&5) o THMREIIAE DL —TfE—
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(Figure 6-b,c) £ZE& Wolffia australiana )4 KA 0 S TFAETE L, Bl

e 104 MEDTA NiiEH FIRE .
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XFHEAL (Control) . EDTA ALBEJSITAE4L (Flower) ANEREFFAEAAAS
FALE 1534 (Induce) F&EHUS MMEIENE R : 454 RNA-seq
BRSNS 55 F LA R B Wolffia austriliana LA S K4 EDTA 4b 7
FRpxS R 2 AN A HEAT BN e, BE TSI AN [ i B 2 TR 3R T4 1 AR

1k, (Figure 14) .
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2.6 EDTA A FR T f5 Wolffia australiana 1 T2 & &= I &

EDTA 4t ¥E X} Wolffia australiana % 5 7T 1e4F 2 %, {52 EDTA
SHEYIFEAEIEFNLH T IR D . EDTAERAEE SR, TEEEE
TREBESGTFHSBHEE TR EENL. HRIT EDTA T F
Wolffia australiana J11¢, 21 545 € €& 70 R T RN R, A
%t EDTA AL ¥ J5 Wolffia australiana 4 J@ Tt &% & &HHT T € &5
e

% EDTA 438 5, Wolffia australiana 145 P 43 & 76 25 & 5 3 i 411K,
PR RBDRNEE, ZINEKRM 40% (Figure 16) , Mg/ &
R Z 1 (Figure 17) , /D8N 171 ng/mls Y703 FIEL TG 3
D ECAI5T 9 20%; BT R IB/D ELBIZ) 10%: T2 Le@lsgn 1 15%,
BT RN TR A —E B, LI/ T 50%. Ak, FATTLE Wolffia
australiana T AR EEF TCER, X ULH Satish C. Maheshwari A1 O.
S. Chauhan X} EDTA A FHHLER 54 & 7 S A5 il [14] 5 S50 45 /A
. MESEITE S BRI R, RRAVF MRk fr a5 R
At TR T RS ST - BATR B it 5 DAL Je oo s s A
RIVEA . L BA RSN EBZEER, Z50661EH
) Mn2*. Mg & 5 AH R 3k R S5 4%
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Video 1 The growth process of Wolffia austriliana.24h 7200X, 7/ 1mm

Video 2 Wolffia austriliana individual flowered on microfluidic platform.

32h 7200X, #5/X 1mm

6. M RHE E 5 14 F R

@ FAA [H5E (100%i4E: 50ml, 37-40%F: 10ml, ZER: Smb .
[ 7€ 2D SR AUHE . UM R RRR A 2 b (RESEIE E 7D
fi I R IEAA <, BRI RN B E AN BE 12-24 /)
I, r R — R T

@ JiK: BT, —REEFWT: 50% LB 20-30min; 70
/B 20-30min; 90% < FE 20-30min; 100% CZBEH IR, K
20-30min.

@ i F i TR FPRHEERE B T0 KR R - A VAW TN i B
kGRS ARL, R R AR A BT

@ Wi 90s: 15nm JEJE (FREMXEIE, &5 S IREA 5

G FHEHEES (Hitachi TM3030) 1R,




T, s

SR 2 T A 1 2 0o i 3 5 35 B, AN DU AT T an ] 22k
ITREERTTS, & Euh BN B BT msE: IR CEES
WIS T 3AHE =

UL UK 52 B AR S 08 == A SR R P 1 i S AN TE R Bl JRK
UG 50K 7 ' PN S 06 2 ) B ol e 22 DAL e BB S I8 ) 3R SCFF
R 5 ] YU 18 B K (10 BRI 7 6 AR 2 U 745 B B AT D 20 A e 45 2R
AT R R O IE UK S SR B AR O R 5T =2 I 35 B
FATHEAT IR T o2 A o SR o RS2 e 2K A2 A= Wi 7 P S L R 1k
PERT Lo




275 3 MR

1. Wang,WQ. et al., Evolution of Genome Size in Duckweeds
(Lemnaceae).[J].Journal of Botany, 2011: 9 pages.

2. Appenroth,KJ., et al., Nutritional Value of the Duckweed
Species of the Genus Wol/ffia (Lemnaceae) as Human
Food.[J].Front Chem,2018,00483:483.

3. Piotrowska,A., et al., Changes in growth, biochemical
components, and antioxidant activity in aquatic
plant Wolffia arrhiza (Lemnaceae) exposed to cadmium
and lead.[J].Arch Environ,2010,Apr58(3):594-604.

4. Khvatkov,P ., et al., Development of Wolffia arrhiza as a
Producer for Recombinant Human Granulocyte
Colony-Stimulating Factor.[J]. Front Chem,2018,00304:304.

5. Florence A. B.& John M. B., Flower structure, anatomy and
life history of Woiffiia australiana (Benth.) den Hartog &
van der Plas.[J].Bulletin of the Torrey Botanical
Club1990,117(1):18-26.

6. Sreea,K.S., et al., The duckweed Wolffia microscopica. A
unique aquatic monocot![J].Flora ,2015 (210): 31-39.

7. Mahesttwari,S.C.&Chauhan,D.C., IN vitro Control of

Flowering in Wolffia


https://www.ncbi.nlm.nih.gov/pubmed/?term=Appenroth%20KJ%5bAuthor%5d&cauthor=true&cauthor_uid=30420949
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piotrowska%20A%5bAuthor%5d&cauthor=true&cauthor_uid=19834638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khvatkov%20P%5bAuthor%5d&cauthor=true&cauthor_uid=30140670
https://www.ncbi.nlm.nih.gov/pubmed/30140670

microscopica.[)].Nature1963,4375:99-100.

8. Mahesttwari,S.C. & Nikataraman,R.V,, Induction of
Flowering in a Duckweed -- Wolffia microscopica -- By a
New Kinin,Zeatin.[J].Planta, 1966,70:304--306.

9. ER TR EYFEIENS. D] PRI EH RS T EA0E
X, 2007

10.53K. 2003. BEMEREENF. ItR. ItRAZLRA.

11.Leslie,Y.Y,, et al., Microfluidic Devices for
Bioapplications.[J].Biomicrofluidics,2011, 7(1):12-48

12.Streeats, A.M. & Huang,Y.Y.,Chip in a lab:Microfluidics for
next generation life science
research.[J].Biomicrofluidics,2013,7(011302):23-46.

13.Whitesides,G.M., The origins and the future of
microfluidics.[J].Nature,2006,442:368-374.

14.Satish C. Maheshwari & O. S. Chauhan, In vitro Control of
Flowering in Wolffia microscopica.[J)].Nature ,1963,198,
4875, 99-100.

15.Mariana Rivas..et al.,Salicylic acid beyond defence: its role
in plant growth and development, [J]JExperimental Botany,
2011,Vol. 62,No. 10,3321-3338.

16.Khurana J.P.&Maheshwari S.C .Floral induction in Wolffia

microscopica by salicylic acid and related compounds



https://www.nature.com/articles/198099b0
https://www.nature.com/articles/198099b0

under non-in ductive long days. [J].The Plant Cell ,1983,
24 (5): 907-912.

17.Wada K.C., Takeno K. Salicylic Acid:Plant Growth and
Develoment.[J].New York: Springer, 2013,163~182.

18. Wang,X.B.,et al.,Gibberellin Controls Arabidopsis Floral
Transition through miR156-Targeted SQUAMOSA
PROMOTER BINDING-LIKE Transcription Factors, [J].The
Plant Cell , 2012, Vol 24: 3320-3332.

19. &85 A RIS AR R LR B AR H). [D] AL R RS
PR EZF1E3,2010



FARAWAETH

75 ¢ [ B\ P 0 BT R 32 Y R SCRAE R B2 TR | T AT A9t
K TENBRBRFTLRR. SEHAMETR, BT ICHIEH M RE
MBMPHFINAZELUS, RXPAEFRMABLERIRT
MERRR. EEAEZLE, FABRKE —THERHELE.

201949 A 15H




