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1. Lanjouw J. and F.A. Stafleu, Index Herbarium
Herbarium 5th ed. 1964:170. (AR AREEH

RERAH)
2. Holmgren Patricia K. and Wil. Keuken, Index
Herbarium 6th ed. 1974:265. (AR A=IG R

e )

3. Patricia K. Holmgren, Noel H. Holmgren, and

Lisa C. Barnett., Index Herbarium 8th ed.
1990:280. (AR AfFlinE HiRiEtt)

1. Lanjouw & Stafleu (1964)

TAIPEI: The Herbarium, Department of
Botany, National Taiwan University, (TAI),
Taipei, Taiwan, China.

Status: Department of Botany, National

Taiwan University.

Foundation: 1928. Number of Specimens:
About 120,000.
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Herbarium: World-wide herbarium, mainly
Ferns and Seed plants. Spec.: Taiwan, Liukiu,
Micronesia, Japan, Hainan, China.

Other activities: Teaching, pure scientific

research.

Director: EUGENE YU-FENG SHEN,

Professor of Plant morphology and phycology.

Curator: Dr. CHARLES E. DEVOL, Professor
of Systematic botany.

Staff Member: HSIUAN KENG (Theaceae,
Euphorbiaceae).

Specialization in research: Flora of Taiwan.

Associated Botanic Garden: Botanical
Garden, National Taiwan University.

Loan: In general to recognized botanical
institutes.

Periodical or serial works: Taiwania.

Exchange: Available: Specimens from
Taiwan. Wanted: Specimens from all groups,

spec. from Asia.

. Holmgren & Keuken (1974)

TAIPEIL: The Herbarium, Department of
Botany, National Taiwan University, (TAI),
Taipei, Taiwan.

Status: Department of Botany, National

Taiwan University.
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Foundation: 1928. Number of Specimens:
About 161,490.

Herbarium: World-wide herbarium, mainly
ferns and seed plants. Spec.: Taiwan, Liukiu,

Micronesia, Japan, Hainan, China.

Director: Dr. TSENG-CHIENG HUANG,

Professor of Plant taxonomy and palynology.

Curator: Dr. CHARLES E. DEVOL, Professor
of Systematic botany.

Staff Members:

Dr. C. C. HSU (Gramineae).
Dr. F. S. LIEW (Athyrium).
C. F. HSIEH (Acanthaceae).
W. T. CHENG (Labiatae).
M. T. KAO (Local flora).

Specialization in research: Flora of Taiwan.

Associated Botanic Garden: Botanical

Garden, National Taiwan University.

Loan: In general to recognized botanical

institutes.
Periodical or serial works: Taiwania.

Exchange: Available: Specimens from
Taiwan. Wanted: Specimens from all groups,

spec. from Asia.

3. Holmgren, P. K., Holmgren, N. H. & Barnett,
L. C. (1990)

TAIPEI (TAI): Herbarium, Botany Department,

College of Science, National Taiwan
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University, Taipei 10760, Taiwan, Republic of
China.

Correspondents: TSENG-CHIENG HUANG
(phan), [886] 2/ 3638598; 3630231, ext. 2359;
Zui-Ching Chen (crypt) [886] 2/ 3630231. ext.
2368; Shian-Shong Tjean (fungi), Plant
Pathology Herbarium, Department of Plant
Pathology and Entomology, College of
Agriculture,
Taipei 10764, Taiwan, Republic of China,
[886] 2/ 3630231, ext. 2732.

National Taiwan University,

RERIEARE FHELZE R (Holotype)-- 1 =2 B
1E Impatiens devolii Huang (121596) - $*&%& : &1g
R PREM  TTERE

http://tai2.ntu.edu.tw/specimen/specimen.php?taiid
=121596
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Telephone: [886] 2/ 3638598.
Location: 1 Roosevelt Road, Section 4.
Status: National university.

Foundation: 1928. Number of specimens:
215000.

Herbarium: Vascular plants worldwide,
especially Taiwan, China, Hainan Island,

Japan, Liukiu Islands, and Micronesia.

Exchange available: Taiwan. Wanted: E.
Asia; Indo-Malaysia; Philippines; Indo-China;
S. Pacific.

Director: TSENG-CHIENG HUANG, 1931,
[886] 2/ 3638598; 3630231, ext. 2359
(Taiwan flora, including vegetation analysis
and palynology).

Mycology: SHIAN-SHONG TJEAN, 1944
[886] 2/ 3630231, ext. 2732 (Local fungus
flora).

Staff Members:
SU-HWA CHEN, 1948, (Pollen flora).

ZUI-CHING CHEN, 1930, (Local fungus flora).

WU-TSANG CHENG,
taxonomy).
CHANG-FU HSIEH, 1947, (Acanthaceae,
vegetation science).
CHEN-MENG KUO,
pteridophytes).
KUOH-CHENG YANG, 1960, (Local flora).

1940, (Numerical

1948, (Taiwan

Periodical and serial works: Taiwania.
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MONOCOTS Il

MONOCOTS Il
B_EEFREEVERES

Part I: FIELD TRIP AT Catavifia, MEXICO (2003)
—ah ¢ RARMEATERIMKIEEC

atavifia, Baja California (Map) is a
small town on Federal Highway 1 in
the Mexican state of Baja California. It
is located 118 km (74 mi) south of El
Rosario and 106 km (66 mi) north of the junction
of Federal Highway 12 to Bahia de los Angeles.

ﬁmi?u?" e
@SanDiego USAEnas
PR B Tucson .

R

T
— -.._,7__\.
\
\
\

Mexico

Map of Cataviiia Mexico

Before the Monocots Il Conference which
hosted by: Rancho Santa Ana Botanic garden
Claremont, California, USA during March 31 to
April 4, 2003 at Ontario Convention Center,
Ontario, California, nine plant taxonomists had

B35 EF R 2020 F 5 BIE®

Tseng-Chieng Huang =1Z% &

participated the field trip during March 28 to 30,
2003, the participants had learned a great deal
about the plant diversity and plant communities
of Baja California to Viscaino Desert, Catavifia.

Baja California Uniersity, Mexicov
20030328

Figs. 1-2 Baja California University
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Field trip participants are:

Josef Bogner, Botanic Garden, Munchen,

Germany

Barbara Briggs,
Sydney, Australia

Royal Botanic Garden,

Tseng-Chieng Huang (with wife), National
Taiwan University, Taiwan

Staci Markos, Jepson Herbarium, University of
California Berkeley, USA

Gitte Petersen, University of Copenhagen,
Finland

Ole Seberg, University of Copenhagen, Finland

Georg Zizka, Senckenberg Inst, and University,
Frankfurt, Germany

Jose Delggadillo Rosriguez (Leader): Doctor
en Biologia Vegetal

" ¥ Mesa Colonet, Mexido } ;go\‘ e 75
20030328

Semn

Figs. 3-4 Messa Colonet Mexico

20030328
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Herbario Bcmex, Facultad de Ciencias,
Universidad Autonoma de Baja California,
Mexico

The fieldtrip schedule was arranged by Prof.
Jose Delggadillo Rosriguez as following:

1t day - 28 August 2003 (Friday)

The fieldtrip (Friday 5:00-Sunday 21:00) is
to the Vizcaino desert region of Baja California,
near the small town of Catavifia. The bus will
leave at 5:00 from Ontario Convention Center,
make a breakfast stop on the way, then a stop
(ac.8:00 at San Diego Natural History Museum
in San Diego, and proceed to Catavifia, Baja

California, with a stop or two along the way.

2" day - 29 August 2003 (Saturday)

All day Saturday will be spent in the
Cataviiia region of the Viscaino. The beautiful
expanses of cardon cacti (Pachycereus pringlei)
and the famous boojum or cirio’s (Fouquieria
columnaris) will enthrall you. A number of
monocots abound in the region, including
members of the Agave cerulata spp. cerulata,
Yucca schidigera, and Yucca valida and, in
oases, the palms Brahea armata [Erythea]
(Blue Fan Palm), and Washingtonia robusta
(Mexican Fan Palm). Also of interest are
and Bursera

Bursera hindsiana, Copal,

microphylla, Torote (Burseraceae) and
Pachycormus discolor, Elephant tree or Torote

Blanco (Anacardiaceae).

14
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39 day - 30 August 2003 (Sunday)

We will arrive back at the Convention

Center Sunday evening.

4™ Day - 31 August 2003 (Monday)

Registration of The Monocots I
Conference at the Rancho Santa Ana Botanic

garden Claremont, California.

ACKNOWLEGEMENT

| want to express my gratitude to Dr. Jose
Delggadillo Rosriguez, Facultad de Ciencias,
Universidad Autonoma de Baja California,
Mexico who had successfully guided us a very
informative field observations. Miss Mei-ming
Huang prepared the Map of Catavifia, Mexico is
also here acknowledged. Any suggestions,
especially the misidentification of photographic

pictures from readers will be deeply appreciated.
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FIELD OBSERVATIONS

When we were approaching Catavifia, Baja
California, the van we were riding in was
travelling on a rough road along strong windy
coastal highway of Mexico, the shaking motion
was giving me uncomfortable and making me to

feel nauseated and unwell.

For this field trip, | am going to present my
field observation by two forms: First to list all
plant names (checklist) observed during the trip
and second to show the desert landscapes and
diversity flora by photographic pictures as much
as possible.

PLANT CHECKLIST OF Catavifia

PLANT NAMES are intentionally deleted the
nomenclature authors to save space. Numerical
numbers follow the species indicate the
photographic figure(s). However, following plants

were missed pictures; they are

Agave cerulata spp. cerulata (AGAVACEAE);
Rhus integrifolia, Schtinus tenentifolia and Schtinus
molla (ANACADIACEAE);

Menyanthu sp. (BORANGINACEAE);

Bursera hindsiana and Bursera microphylla
(BURSERACEAE);

Ballgellcactus, Bergerocactus emory, Echinocactus
sp. and Phellocactus fordii (CACTACEAE);
Ambrosia dunsa and Ambrosia comfort
(COMPOSITAE);

Euphorbia michii (EUPHORBIACEAE);

Salvia munsii (LABIATAE);

15
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Dicrostemma capitata (LILIACEAE);
Olea europaena (OLEACEAE);
Brahea armata and Erythea brandegeli
(PALMAE);

Polygala sp. (POLYGALACEAE);

Calandrinia marthyani (PORTULACACEAE)
and Mbmma dioeica [ (=Urtica dioica.),

URTICACEAE] .

Brief uses are cited.

AGAVACEAE gE& xS
Agave showii, J=FHZBESRE 7, 8, 9, 10, 14;

Ornamental plant.
Yucca schidigera?, EIEE/DERRE 73, 74,

76; Ornamental plant.
Yucca valida, ##Rg 47; Fruits edible.

ANACADIACEAE %1%
Pachycormus discolor, AR ] 49, 50, 64,
67, 69, 70; Ornamental plant.

BORANGINACEAE &%}
Cryptantha maritima, &2 27 = 12, 13;
Sandy weed.

CACTACEAE LA ZEF}
Cactus ficus-littoralis (Nopal), J&BEIUAE

13; Ornamental plant.
Minuticactus sp., il A E 75, 76 Succulent

home garden decoration plant.

B35 EF R 2020 F 5 BIE®

Pachycereus pringlei (Cardon cacti), i f@mfE
=g E R iE 18, 19, 20, 21, 22, 23, 29, 32~35,
37, 38, 40~44, 49, 50, 52; Indoor decoration plant.

COMPOSITAE g%}
Ambrosia chenopodifolia, Z2E3E&E 21, 23;

Allergic ragweed.
Encelia california, 1M g% EEHE 11, 39;

Ornamental plant.

CRASSULACEAE & X%}
Dudleya lanceolata, &t Z F L& 8;

Succulent ornamental plant.

CRUCIFERAE +=71E%}
Brassica nigra, ZF=% 15, 16; Medicinal

plant.

EPHEDRACEAE [t =%}
Ephedra california, fil ™M it & 45, 46;

Mormon tea.

FOUQUIERIACEAE i&+E1EF}
Fouquieria columnaris (boojum or cirio’s), 1
Bl 13, 18, 21, 22, 29, 31, 36~38, 41, 42, 44,

47,49, 51~60, 65, 66, 68; Ornamental tree.
Fougquieria splendens, f@fEfe] 19, 20, 21, 22,

23, 27, 28, 50; Wild edible and medicinal plants.
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LEGUMINOSAE =%
Calliandra califronia, Jji M s #5E 25, 26;

Landscape use; Strong attractant of hummingbirds’

territorial, and also bees.

MALVACEAE $8Z=%]
Sphaerulcea ambigua, BEMIREE 48; Ornamental

shrub.

MARTYNIACEAE &#fiff}
Proboscidea arenaria, £ #A i 19; Garden

plant.

MYOPORACEAE FEsfzF
Myoporum bontidoides, EESf% 5, 6; Roots

for medicinal use.

OPUNTIACEAE Il A &%}
Opuntia gardenia, fil A & 30, 49; Garden

plant.
Opuntia ficus-indica, IR A B 76~78;
Edible and medicinal plants; seed oil is considered to

be with many medicinal and nutritious properties.

PALMAE t=ig#F}
Washingtonia robusta,

X #h = 53, 54

Ornamental tree.

POLYGONACEAE Z#}
71, 72;

PAPAVERACEAE 2255}
Argemone mexicana, Z=paeF RIZEZE 61, 63;

Callus extract.

ROSACEAE Z 7%
Rosa minutifolia, EBr5¥ER 7, 8, 10, 14, 17;

Horticulture plant.

SOLANACEAE 7n#l
Physalis sp., ¥&EEER 62; Edible fruit.

SIMMONDSIACEAE ;htgsiF}
Simmondsia chinensis, &7 s &= 24; Chinese

(Jojoba) seed 0il.®

B35 EF R 2020 F 5 BIE®
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Fig. 8 Agave showii; Rosa minutifolia;
Dudleya lanceolata

Mesa Colonet, Mexico,
20030328

Rosa minutifolia
»- Crassulaceae
*Dudleya laaripeolata
k b

Mesa Colonet, Mexico- ¢
20030328 A

Fig. 10 Agave showii; Rosa minutifolia

Mesa Colonet, Mexicg,
20030328

Mesa Colonet, Mexico,
20030328

o

Bomanginaceae
,Cryptantha maritima

B35 EF R 2020 F 5 BIE®
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Fig. 13 Cryptantha maritima; Cactus ficus-
littoralis; Foquerla columnarls

Mesa Colonet, Mexicogt
20030328

Crassulaceae

Flg 16 'Brasswa nigra

Cactus ficus-litiof s
Ergerocactus emelyis

Mesa Colonet, Mexica g 8% 73 Rosaceae
20030328 & & #7» Rosa minutifolia

4 s
Rdsaceae )
0sa minutifolia
NS \

Fig. 18 Fouquieria columnaris;
Pachycereus pringlei

Brief list
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Fig. 19 Fouquieria splendens; Pachycereus Fig. 22 Fouquieria columnaris; Fouquieria

pringlei; Proboscidea arenaria splendens; Pachycereus pringlei

Catavina, Mexico
20030328

Fig. 20 Fouquieria splendens; Pachycereus Fig. 23 Fouquieria splendens; Pachycereus
pringlei; Ambrosia chenopodifolia

Catavina, Mexico
2003032

pringlei

Fig. 24 Simmondsia chinensis

N7 AR
\ .|,-.|’ AN "+ e
Wit ‘w i

Fig. 21 Fouquieria columnaris; Fouquieria
splendens; Pachycereus pringlei; Ambrosia
chenopodifolia

Catavina, Mexico
20030329

L. Wiy
Slmmandmaceq{;
_Slmf}ﬁﬁhdsla chi

Brief list
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MONOCOTS Ill: &F53F855

Fig. 25 Calliandra califronia

Catavina, Mexico
20030329

B35 EF R 2020 F 5 BIE®

Fig. 28 Fouqmerla splendens

Fig. 29 Pachycereus pringlei;

columnaris
Catavina, Mexico
20030329

> Pachycorels bmiei
'\Fouw cojumnans

Cah.mﬂ Mexico™
20030329 -
I

Fouquieria

Brief list
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Fig. 31 Fouquieria columnaris Fig. 34 Pachycereus pringlei

Fig. 36 Fouquieria columnaris

Brief list
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Fig. 37 Fouquieria columnaris;
Pachycereus pringlei

, o
] 1

SN RAL Lok s B AN
¥4, - Vg -

Fig. 38 Fouquieria columnaris;
Pachycereus pringAI_'ei -

fE¥Y)3EE I 2020 £ 5 A%

Fig. 40 Pachycereus pringlei
'Lij‘vi_ 3¢:’t' ¢

L

Fig. 41 Pachycereus pringlei; Fouquieria
columnaris

Fig. 42 Pachycereus pringlei; Fouquieria
columnaris

Brief list
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Fig.
[

V%

Fig. 43 Pachycereus pringlei 46 Ephedra california
A P YT EROTS

U ‘»,.‘f-

Fig. 44 Pachycereus pringlei; Fouquieria
columnaris

Fig. 48 Sp.haerulc

Brief list
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Fig. 49 Pachycormus discolor;
Pachycereus pringlei; Fouquieria
columnaris; Opuntia gardenia

T RO I L e
R P (r'f'
- ¥ B .
Piailic- 174l Wl
R L% Cactacgae !
e < ‘,;.‘,‘

Abcardiacess | 4 Pachyceress pringlei Opliiag
PacHycormissdiscolor { Fouque_pa e
S . < » P

ol

Fig. 50 Pachycereus pringlei; Pachycormus
discolor; Fouquieria splendens

Fig. 52 Pachycereus pringlei; Fouquieria

columnaris

Calavina, Mexico
20030329

Fig. 53 Fouquieria columnaris;
Washingtonia robusta

Catavina, Mexico
20030329

Fig. 54 Fouquieria columnaris;
Washingtonia robusta

Catavina, Mexico
20030329

B35 EF R 2020 F 5 BIE®
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Fig. 55 Fouquieria columnaris

B35 EF R 2020 F 5 BIE®

Fig. 58 Fouquieria columnaris

| .

"' “Fouquieria colnnarns

Calavina, Mexico
20030329

Brief list
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Fig. 61 Argemone mexicana

is sp.

A

B35 EF R 2020 F 5 BIE®

Fig. 64 Pachycormus discolor

Calavina, Mexico

Anacardiaceae
20030329 Pachycormus discolor

Brief list
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Fig. 67 Pachycormus discolor

A R 2 R A
,\7;'.?' }o . o’

ieria column

| \g"é'." ‘
\ L

Fig. 69 Pachycormus discolor

B35 EF R 2020 F 5 BIE®
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Fig. 73 Yucca schidigera?

Fig. 76 Minuticactus sp; Yucca schidigera?;
Opuntia ficus-indica

BY)

FoEE

[eh=2)

F#§ 2020 & 5 AR®

Brief list
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MONOCOTS Ill: =ixicE

Part II: MONOCOTS Il Fig. 1 Prof. & Mrs R. F. Thorne and Prof. & Mrs.
Conference T. C. Huang, from left to right.

EF_B: E=EEFEEY
Bl =& E
The Monocots Il Conference
which hosted by Rancho Santa

Ana Botanic garden Claremont,
California, USA (2003.03.31)

Fig. 2 Prof. & Mrs R. F. Thorne, Mrs. T. C.
Huang and Mary Harsley, from left to right.

§2
i

RAAAN |
A E D H

HOU
INFORNA'

Only Prof. Kuoh C. S. (3f&4), Dr. Chen C. H.
(FFE54E), Prof. and Mrs. T. C. Huang (E#ER)

had attended this conference from Taiwan.
During the registration, | was lucky to meet my
former professor Dr. & Mrs R. F. Thorne and a
palynologist from Kew Garden, Mrs. Mary
Harsley. The following pictures will present our
social activities.

B35 EF R 2020 F 5 BIE® 30
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Fig. 3 Prof. & Mrs R. F. Thorne; Prof. & Mrs. T. Note: After this article was submitted to
C. Huang at front view; and Prof. Kuoh C. S.and  Editor of Botany Magazine (1#£%3&), NTU, my
Dr. Chen C. H. at back view. classmate, Dr. Karl E. Holte, Prof. of Idaho State

University informed me the passed away of my
former Ph. D. adviser, Dr. Robert F. Thorne. As
Bob was very kind and helpful professor to
foreign students, so that | used to take dinner of
either Chinese or Thailand foods with Bob and
Mae together whenever | visited Los Angeles. |
hope this article will delicate Bob as one of my
memories of past respectful professors. ®

Fig. 4 Prof. & Mrs R. F. Thorne; Prof. & Mrs. T.
C. Huang and Mrs. Mary Harsley from left to
right at front view; and Prof. Kuoh C. S. at back

view.
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The Amazing Plants

his is a story about the wonderful
illustrated by the
amazing features of plants. Did you

T

know that plants have memory and intelligence

nature that is

like animals? They can rejuvenate themselves.
Don’'t we wish we can rejuvenate and live
forever?

We know something about the different
parts of a plant, the different kinds of plants, how
plants drink water, make sugar and provide food
for us. But we don’t know how plants look the
way they look, different from one season to
another, and how grass lawn continues to grow
after they have been mowed. If you take a
moment to observe a plant, you will be
fascinated about how remarkable plants are.
Many questions will arise. Soon, you would
want to become a plant scientist.

Let’s start with a simple question:

“‘What is the difference between bacteria
and humans or plants?” Well, we know that is
in the number of cells. Each bacterium is one
cell, while a person or a dog or a rose is made
of millions of cells. Therefore, they are called
organisms. Interestingly, the
millions of cells all came from one single cell -
the egg, which divides into 2, 4, 8, 16, then

multi-cellular

fE¥Y)3EE I 2020 £ 5 A%

Zinmay Renee Sung JR{-=

millions of cells. These cells have all changed.
They are no longer the egg cell; and they also
differ from each other. In animals, there are the
blood cells, the skin cells, the brain cells. In
plants, there are leaf cells, root cells, pollen cells,
red tomato cells, and orange carrot cells. How
does an egg cell make so many different kinds
of cells?

These millions of diverse types of cells live
harmoniously together in one organism, be it a
cat, a corn plant, or a Christmas tree. A
multicellular organism functions like a society.
Each individual takes on a different task,
together they share the fruits of their labor so
that the society thrives. If members don’t
coordinate and communicate, there will be
chaos and the society falls apart. This happens
when some cells don’t follow the rule and do not
stop multiplying. That is how tumors come about.

How are plants different from animals?
Well, plants can live without animals, but
animals cannot live without plants. Animals
have distinct shapes that do not change
throughout their lifetime. For example, cats are
born with four legs that last their lifetime, thus
their form never changes. Plants, however,
keep making more branches and leaves, which
sometimes fall off in winter, but more will be
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made or born the following spring. As the plant
grows, its form changes. A young plant with a
couple of leaves looks very different from a
mature plant that has flowers and fruit.

Although the plant body changes over time,
every plant species reaches a distinct shape.
Some grow like an umbrella, such as the
sycamore tree, others like the Christmas tree,
are shaped as a triangle because the top branch
is shorter than the ones below it (Fig. 1). How
does the newly made branch on the top know
not to grow extending beyond the existing ones
at the bottom? Since plants have no brains or
central processing units (CPU), and plant cells
cant move to new places to exchange
information, decisions seem to be made
democratically by every cell from the top to the
bottom branches.

Above the ground, the upper shoot
branches communicate with the lower shoot
branches. Below the ground, the roots are
communicating with the shoots above ground
as well. How else do you think that the roots
tend to grow as far as the width of the shoot
branches above the ground?

How millions of plant cells above and below
the ground talk to each other? The possibilities
are through chemical or molecular signals, or
electric ~ circuits or  mechanical force
(https:/www.youtube.com/watch?v=RjDlalLm4
Thg)?

Since new body parts, like leaves and stems,
are made from the top of the plant regularly,
every few or more days, the plant is made of
many segments of different ages that stay
together. A plant is like a human pagoda with
the grandmother at the bottom, the mother on

B35 EF R 2020 F 5 BIE®

Fig. 1 Christmas tree

the shoulders of the grandmother, and the child
on top of the mother (Fig. 2). However, the plant
is more mysterious than the simple pagoda

Fig. 2 Human Pagoda-- Susan at
different ages
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analogy. Each segment remembers when it is
born. The late comers, such as the child sitting
on the top of the plant carries the oldest fate,
while the longest living bottom segment
(grandmother) is the youngest at heart because
it was born when the whole organism was
young--only just emerged from the seed, so
called the juvenile phase. The top branches
born when the plant matures are the ones that
usually become reproductive and produce
flowers. How do we know that the segments
have different fates?

The segments can be separated from each
other by cutting the plant into pieces (Fig. 3). For
some plants like tobacco (McDaniel et al., 1989),
the piece from the top that was born when the
plant has reached adulthood ready to flower will
make flowers from the cut piece, while the piece
at the bottom when it was born during juvenile
phase will make leaves. Thus, when together in
the same plant, each segment plays its role as

a member of the community. The bottom
branches no longer grow or make more leaves.
However, when separated, each segment was
free to express its hidden fate.

How do the segments know to play their
roles, yet still remember their fates? Is it based
on the time of its birth or the position where each
segment is placed? What kind of electric,
chemical, or molecular information is employed
to maintain the hidden fate that is released
when separated? In fact, plants are not alone.
Flatworms can also regenerate missing
segments and remember fates set up before
separation.

The tools that plants used for memory or
intelligence maybe the same as that used by the
brain—electric circuits. But where is the brain or
the circuits in the plant? Some people may
argue that the plant brain resides in the growing
tips, called meristems of the shoot and root. But
we have learned that a piece of stem that has

LY :

Flowers grow from the
stem seement from the

Leaves grow from the
stem piece from the

Fig. 3 Tobacco’s hidden fate (McDaniel, 1989. Dev Biol 134:473-478)

B35 EF R 2020 F 5 BIE®
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no meristems can make new organs just like the

meristem tissues. Moreover, it has memory— Zinmay Renee Sung 1= %

stem tissues make different organs according to Professor Emerita, Department of Plant
its memory of age or location. It seems memory and Microbial Biology, UC Berkeley

is ubiquitously stored in all parts of the plant. B.S. Botany, National Taiwan University
Maybe there are two kinds of electrical circuits, PhD Plant Physiology, UC Berkeley
one that is wired throughout the plant body for Postdoc  Department of Biology, MIT
coordinating growth pattern, and another is the

local circuits used to maintain the memory. The Currently interested in promoting women,
local circuits stay dormant until the larger, in particular, Asian American Women in
encompassing circuits are broken by the Science

segments being cut off from each other.

This is an interesting proposition that is
waiting to be test for its validity. ®
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Hanging in There

Tsung-ping Su &k 5= F

After graduating from NTU, | decided to get
a master's degree in Agricultural Chemistry,
specifically majoring in fermentation chemistry,
so | could easily get a job afterwards in food
companies or government regulatory agencies.
During the first year into the program, however,
many of my college roommates were already in
America pursuing their Ph.D. degrees. They for
some reason pushed me very much to come to
the States and complained that | was too lazy to
apply which was in fact not true. In fact, | just
wanted to get a job and lead a typical life of an
Agricultural Chemistry graduate in Taiwan. |
was married to my first grade elementary school
classmate by then and wanted just a steady life
without hills and troughs.

However, one of the roommates was so
persistent that he said he was going to ask for
application forms from several U.S. graduate
programs and sent them directly to me. His
persistence began to annoy me. So | said to
myself, OK | will apply and let him know that no
school wanted someone with an average grade
of 78.9. So | applied to Harvard, Stanford, Yale,
MIT, University of Michigan, and lastly State
University of New York at Buffalo where one of
my classmates was in the Biochemistry
department. Of course, | was rejected by all the

top notch universities by the middle of May 1971.

So | told my roommate that see, nobody wanted
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me. Notwithstanding, on August 15, | received
a full scholarship offer from SUNY Buffalo (State
University of New York) and said that | need to
come for the September semester. | could only
come to Buffalo for a Ph.D. program because |
was out of excuses. | left my wife and an eight-
month old baby in her womb and went to Buffalo.

Surviving Graduate School. At Buffalo, |
almost could not graduate because my data
were negative by the end of the fourth year.
The dilemma was that, even though | had no
publication and had only a potential degree
which in fact was dangling in the air, | was
offered two postdoc positions at Stanford, as
well as other offers, for example Northwestern.
| got those offers from interviews at a FASEB
meeting, with the exception of the Stanford
pharmacology offer which was given only
through the application letter.

Now the problem came. My Ph.D. advisor
wanted me to go but the other two committee
members said no. The reason they said no was
very simple: not only because my data were
negative but also because my writing was
terrible, being as if | was writing a novel and not
a scientific article. 1, on the other hand, just
wanted to go to Stanford. So what | did was to
rewrite it in a superficial manner, i.e., changing
the soup without changing the real stuff. In other
words, | did not like their suggestions because
to me they made no sense. That angered the
two committee members. One of them said if |
did not write my thesis according to a
scientifically correct manner, given that my data
were largely negative, he would not approve the
dissertation. | was thus in very big trouble but
bearing in mind that | just wanted to do the
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minimal to get by. The committee members
were frustrated too and kept on asking me to
rewrite again and again for at least eight times.
| was so tired and worried.

Then, one day, my wife said to me: why
don’t you come with me to Bible Study tonight.
| usually worked overnight on the thesis and
then gave it to the professors the following
morning. | said OK and had it in my mind that |
would have had a very nice rest and sleep
during the Bible study so | could be refreshed to
work that night. So there | was sitting in that
Bible Study session. However, | did not like the
leader who, according to my best friend,

claimed to be a Christian but had lousy behavior.

| simply did not like him. Yet, in the middle of
their study | turned my eye to the Bible in his
hand. A question immediately came to me: what
a terrible life I am having, but wait, is this book
a guide to my life? No sooner than that, a
resonance came nowhere with a deep echo:
YES! Note: | did not look at the leader
throughout the study because | did not like him.
Yet, after that echoing yes, my eyes turned to
that person and amazingly | did not dislike him
anymore! | immediately realized that how great
it is to have a life in which there is no dislike for
others. It also dawned on my mind that | had
had this sin in my life for as long as | could
remember. How nice it was to get rid of it. With
that, | began to think about what my committee
members suggested to me and | no longer
disliked their suggestions. That night, | began to
write in a totally different manner. My next
version of the thesis received high praise from
both professors. My family and | were at
Stanford in two weeks in August of 1975, the

fE¥Y)3EE I 2020 £ 5 A%

year when my wife and | became Christians.

Ups and downs. At Stanford, the whole
lab was in a heated race against three other
labs (Johns Hopkins, New York Univ, and Univ.
of Aberdeen, U.K.) to purify peptides from brain
that act like morphine. The whole lab worked so
hard even the big boss himself worked in the
cold room with me side by side into the odd
hours at night very often. He was trying to purify
it from pituitary and | and others attempted the
same from other tissues. | eventually obtained
a fraction of peptides that were active in assays
and showed only three bands in disc gel
electrophoresis. However, at the end we lost the
race to the Aberdeen lab which published the
sequence of enkephalin (brain morphine) in the
December issue of Nature in 1975. So, in 1977
| began to look for positions after publishing only
a second author paper at Stanford. The
Intramural Research Program (IRP) of the
National Institute on Drug Abuse (NIDA, NIH)
offered me a tenure-track position. So | drove
my family in a small Datsun B210 in the winter
of 1977, around Christmas time, all the way
from Palo Alto, California, via Texas to
Lexington, Kentucky where the NIDA IRP was
originally located. There | started my small lab
with only one technician and worked on the
project that my Stanford mentor suggested me
to do: to demonstrate one subtype of opioid
receptors called the sigma receptor. To make a
long story short, | demonstrated that the sigma
receptor in fact is not an opioid receptor but a
brand new receptor on its own that plays as a
pluripotent modulator in living systems. In 1984,
the whole IRP NIDA moved from Lexington, KY,
to Baltimore, Maryland where my lab is only 45
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minutes from Heven Sze, though we never met.
We are planning to meet by all means in the
near future.

| have worked only on one protein, the
sigma-1 receptor, throughout 42 years of work
at the NIH. | survive the pressure of new
findings and publications year by year with the
Lord’s blessing. However, it was not without
fears and anxiety even as of today both at work
and at home. For example, my wife suffers
multiple illnesses from a spectrum of etiology:
major depression, delusion, immune
dysfunction, and potentially tumor. | told her that
| can retire and accompany her at home. But
she does not want me to retire for fear that | will
be depressed too by seeing and worrying about
her 24 hours a day. At any rate, the Lord’'s
Grace sustains me all the way. If | do not tell the
story as is, | would be lying. ®

B35 EF R 2020 F 5 BIE®

# 7 F Tsung-ping Su

B8 RE—F R R (53F1964) 1% &
LAREX

Chief, Cellular Pathobiology Section,
National Institute on Drug Abuse, Nat.
Inst. Health, Baltimore, MD.2018-03-
31.

48



}

Eop il

I8

SRFTE

LY

F(A)NEREMEEEMEEL

NWERZEGE

FTFEHRER

HOM R EBZERBARIEPOIDERM
Ml RIEA © 1Bl 2 BRI R RIRAICE
1TOCEIFRBIES] - REAMS @ HEHERRIR
5 NNEMREEFRNEIRE(CIREFERE
BRI -

tFE5 R

ERReRGEARGEYTAEIERE
T ERROVIRE 0 KK 35 BERILIR » BREQRE
T 24 RFRHSMA RV E 1 (Great Oxygenation

fE¥Y)3EE I 2020 £ 5 A%

ZEN-10eF1E L

THRAEGFE - RTIXH A A
RILME TE - THEE R
RAFE AT TAE o1& 3
A HEAYRHME &Y

° 1
-1 48 %

Event) 89705 SSRBRRMEAEIET » BHS
L2 REEDEF B ARTITIRIFBAMEZD
HHAREVLEIR - IRSEENYRBIKIL  EENR
R EVE L F P/ VNN ELEARNERS
Ue !

RIEBZERERRE TR ER TR E
ARELHE  IRNIBIFEDT - WAREHAEEK
ERREHOVTEI UG H = EEBRNAREY
(1) ERBEEEERPIIREER (2) B
GYERBIES) (3) EHEEMRBE -

ERBNERLERE  1O8F—ERIMEM -
&2 B Win R EE IR - RRARR - EaJ U
FREMEPIBVHEEN - BEVIBIRISRISRERR
BERBEEGERRPHNERELER  WARK
R FOUREE - FEEISOKNERBREYER
BREBEMR » Bl LEEEBRRBBFRINS
15 BIBENRIRIEPERBOVSE - HHEY
MEGENELMWBERIRED » 6

49



et P =

metagenomics, EREDBEAY, » FIEIBERDHT

I LIRS POV EERR R B EIRIG BV RIB T 0E ©

SRR AZ I PERNEEE @ IV B1E
ARG T A EIFRELERR * MEERKE
ERHEPIZ— o MA—BRABRIRIDEI
L EIERNE AR - R ES L FTRER X
R 3 BARADCEIRIR FOEEDANE 21 EM
SHHSEIADIREET © bR STHFTRADCHIE
ZRE)S ARt —EEREMEBNTEZIN &
BEERKE AN ARALINCHBE N EBEIREEY
RIEEPIRZ ] RICHRM N HETICSITERE
WK IR ENEBRESEEMNESE - Fibt
ORI BBERICHA ROV RF BRI
MR ERePIEaBEENER TRIES
BYYE o EMIBIDCEIFRBERNES

I FREEFRB OV K Z R R LBV ER -
ERENEEMAANCSIEFRNEREINYE
FLEBREEENNENED - BLERELS
BEERSNZEEBEIFAERRER ALER
I Ui i v B S BIENR AN IIEISNEEY) » K
AERTIENLSNIMNAEREEESINSK
BRNEY - EREIITHAEIFREERIEP
BY ZSUR - R R R EERRER 4 E E B8R A
SR DI R THEIRIR

HEYHFRERERNRAFIBRE

— I EMBHEBEN\FRFEE » AT
EREHTEFHSIEE) » BB INESREIE
Y - EISB PR - 2004 Fb ' BEY)
RHRERIGIBVERN » 1ESEAIRIST S8R AR
RERNB RERIBREERH R » BLER]
REVEED B —ISIREMS * GREGRIBR
BDEEZBE SLIERNEERFINFER

fE¥Y)3EE I 2020 £ 5 A%

SIFHIESHOAIULEER  FRIFIRIEE
TESBERERENRBER - ARHRFAR -
we WITsh O KEMRIE2RASH A MERG
B8R - HRELHNTIFEHMESRAREBR
[ B HOPEERE FE I HZRIVRE :
TEBEYLUMA - B FREGRIE  {RIUR
BRBRMEER * SFEEAOIAFTNR B
BAEUMEDRERS A - EERTEFMLN
B o, BLSKREMIERMOVRE NN S EARE
TR o

RNABEREHANRE

FEFAN=REREIEE I ARIDITNG
TERBVEERRE
TEEARERRZE IS8 SEEEIFR
T2 LRIFBENFEEANSSD  HE—BIR -
E—FISRESENRIERZA  BIEEERE
BARS - BB NSERKS » TALICEIFR
B ZSUCIRELENE - B RSERER BB
IMEME - DFIFHREBEEANS  BNE

50



A8 FEAR RN F D ERET

HPLC 247
ERE—BEIRENRMEEERENTR © 2
2 YRR REENREIEENBNR
KHBEE - [EEEFVIER » SHEIHEHEERE
BEMRRAHLENGBR - tRAWLL - BIRKE
BFERDON S PO BeAa il FT RIS 2 2 BBy B AN
EERREROCESTERNG - 2 UFER S HEEHKER
FTRVEEER o 18 2R B PAREIB IO NFE A AR hASEY
9% RBRIEZEHREB TS XEH DR
BOEEER - FEICITRIRIE PAT ROV EE KK o LAFI A
IRALDEITHESITERNRER o

OEEHNRE

EEBRGER LTI - ENEMEEIXE
BYEL - EEHNBLEHEMAGERN KR —3
RREXICIERBES T HRE LEEIMUE
HARERNEL - AJREEHASEERS - PTLURE
BELRRIERDE REYMUEREELET
1F - EEBIFRINE —RIRNTE2EMER -
RNBALRN » BIRSERSERRGXIS
BREEELICBEHS - ERE— 2RV

fE¥Y)3EE I 2020 £ 5 A%

= FBBERFRGH  EEE (24N
RERERIH TA. FFHNBRERH LS.
BREEAERR » ODPUHFIR—ERE » L
INEZEEENNHE » FERIRIRETREINIZEE
EVNESEZEEFISHOBBERER - FEEIIMD
BE| S AENEBE B RZOEEEN
HERBR LB ERIIIMEMERELRG
BENELNE ?

AEFETHIRENEER - SIEBEEREESHTE
EESMEE TR TRBREITE  FERBORE
FERNRABIALSTH—TREEL » tOE
I IRV BT 2 - RBRZEND
B S BNER-EREGRIER S8R EHE
MBI ENBEERREVHNE - HEFSERTRE
BB ERIRERMEBERIAOR » BT
EES2EGHARE LOVEE ~ FIZEMeES) » DL
RAE#INRZ2 4 5B ROV EIR EHRIREFEH - o]
UG T & /B2 22— Lo B BNAIRIEE » —LE5T5mOY
RRAREZ FHNBBEZAUSEED  BH
ZREE LB Lo R RNBEPIDS £
BIINSSERSADIRES - AR SAEBE2ZE AR
2EEBECHE - ®
1 85 3N %

ERE: AEBR B RELEFHER
EFERAMMLAZMY A E L
R Ry R 2
EWRLEHHERLEL
R&ZEF:
1. Ho M-Y and Bryant DA. (2019) Global
transcriptional ~ profiling of the cyanobacterium
Chlorogloeopsis fritschii PCC 9212 in far-red light:
insights into the regulation of chlorophyll d synthesis.
Front. Microbiol. 10, 465. doi:
10.3389/fmich.2019.00465
2. Ho M-Y, Shen G, Canniffe DP, Zhao C, Bryant
DA. (2016) Light-dependent chlorophyll f synthase is a

highly divergent paralog of PsbA of Photosystem II.
Science 353, aaf9178.

51

-



Tt EME=> 2 o (50

BYRISEFTENET-TEE/ T

"R R AE B
BH FHGE I e
K@ Tk LA
AR

-F A%

B— - ZERVEAIEDRBEIR

s

> BYEYIFEVERIE S
> EYERENERRFEIEYENER

A Y088 i BERIEY £ IBEIE

RAMIKEE » EESRREBRIADRE
BHY o [EIIR EBVEDEI(LAN 24 /IS REERRY
A Y)IFEE (circadian clock) o SSBAA 14 6I6F BT
PUEEAYIRSTRAIRIBEMY » EMEEMTEER
HREE : BRIBHERER  RBRERERRCS
B IREFEE (Plant Chronobiology) 184 ﬁ??izﬂﬁﬁ?;%;tﬁ’éiﬁ | L\i%ﬂiﬁﬁ%fﬁf@ﬂj&iﬁ o
S8 % & (Plant Abiotic Stress) « EEES S ook Rl E%Elﬂfigﬁ%ﬁ%%ﬂf
F{V B (Protein Ubiquitination) ﬁﬁeﬁﬁ%g ’ ﬂﬁﬁiﬁégéiﬁﬁﬁ E-DHE
RS - MERIGREEIE IR PEEZEI4E
R DLFRIEFREERENRE EREEEHRIR
RAEYISEREMNEGIRAERE » £YITiE
MBI EMH S — MRS RE
(Chlamydomonas) El| #0269 A X8E2RE L8
BBMELZE - BROER » EYISENEEE
BYEIR Y SPIBRESFFRIESEIENR - EHEER

fE¥Y)3EE I 2020 £ 5 A% 52



F it M= S

It SRIR A R AR BREE © /£ 2017 £ Dr.
Jeffrey C. Hall ~ Dr. Michael Rosbash %0 Dr.
Michael W. Young @ RAETE RIEEYFIER D
SRRV - SEFEEREIEES2RNE
E SRR 3 St F YT IETTF0ES)E R

BN ENGEIRR R FOICH * 2T
BITIB T BB AKX FHBIFE Androsthenes
of Thasos FIRESAEBKITE » MERLEASE
BIRZ: o AMD SRR EE 1991 &£ » &8
Dr. Andrew Millar SZIRAEYE G120V HRIER

B=: EMEYFENIRS - ERMENEBXESER
f - ER EFASHIRR -

1% B15° 1995 4F Dr. Andrew Millar %0 Dr. Steve
Kay SERIGESBEIBE 181 (CCD camera)
BUED SREEICERRIRIR R EYIFEN T
B S APT - @EN="1F » BAVBEINHTRE
REVRBR BRI ERIVES » MBI S EY
FiEA G R EFENEIRFTCEEREIRNT
EiiHl - EEOSRIENER - #AT RS
BTEMNEEM - BRI E—EBEH -

i — B HEMWERAIRIE IR  RE ~ B
REYEB BRHNREEREBS ZHEMET
B R - IR ARSI B E Y0 53
RIS - EMIFES/ZNEEM
K (EERFEE DR ~ BYDEEE (Phytohormone)
B =R (secondary metabolites) & &5 4
BREE - FRRIRIBYIEMEQD: ¢~ IBE ~ KD
F\REMEQD: BER - 283)BHIVEMY » LIFE
B —XRAEYE &M (biotic) & FEEP I
(abiotic) IR EEBHE o BINEMITIE I FIZE
MEENEBVER ~ FATE » ZIREF - FBFEBZAD

clock promoter Luciferase

B= - Bl CCD camera A 4452 RKIR BV E N SR BB £ 05 EB00E BIEH b

fE¥Y)3EE I 2020 £ 5 A%

53



it EME=> 7 o 5

IS TR E T2 5 BRISERPT SOV M AIRE -
SEHREBBRRIURECBRBRUTRIZEEY
BFEBOVIRS - D EVISIERIEEFIN S
B e DINEMEAERIRIBEVO TN © WEREY
FSOVESRAIES - {FRESE LOIER -

BB RN RERR-EYE200REE 2 ik

EN\EYEERE  REPEZRERSPEY
ZEMMINIBOIRIEE - ERP=2RHEREP » £
MER T BRI EMIR R EZEN BRI S|
S2BN » FETBRDTREFRNRE - IRiE
DTREEZR » FIRFEE —IISEEN » HRMEED
BittBECE THIRET RV RER ST 58
P SEREME > FTRAEECRINTY © 78K
I RIEBRERINN AR » ELEHREEN
RBF - FEE T BREIR - LRLEEonR
BROVBIF  ENEBIRIE - FIREYE69B1T
RE - EABOFED » LEERBERE  BR
ATRIATEE £ U PTER B TERZREV B ©

R=0F » ERFZER » IO S EREPA
PREEZENNERE & SEARSMFREENE
& o EFRERINIBE N KBFBLEINELTE
¥ BNMTREBEERE SN ERAERIBE
EOMHLEIREIES FHIINEE - SERE  FRIR
SR DEFECHTOERE - BRE IR
SREETEVRE © EFREBMAIFT BB ERBENE
PREAESR | RS 2R TTEV@I2-1E5smPE
BEBNER  SHS=EONE - RIEIFSH
PUFLRS - FRERISABERAIES @ BER
Ry 0 REEHBE—EHE - EERNVRIET
ERENSRIBEEBILTITORE - HER
BEES  MBERFBSZRRE - S ERE
RELBRE LI  RFLGAHTIAF -

fE¥Y)3EE I 2020 £ 5 A%

HEHEAEE

FEEFBHBRMIIARBEICRDTEMR
BTN E—F > SBZHETM=1@ lab
rotations » ¥4 E= b FU AR K R IS KRBV EFRE
BRIETHRENER - FEMEEEEN 2 RE
S EEER - FR5tREMEREESN2EEMEEIN
BHITZ= rotation 1& » REM S RE - Ri2—1{E
rotation F%:%#E 5 — (@52 ~EHI%81 J0A Dr.
Michael Thomashow BIEFRZE B EFEHE B
» BBERRAPINRIGEMENEMRH Y
317 o SAMM » Dr. Thomashow BYEFZSEE 28
NENERFZEMS - ERMS PEMNEDSTE

» BEBIRIMIIAE ST Sparty

54



It G = S

BA - BETYIEEHIE Dr.Michael Thomashow X1E&2 Dr. Malia Gehan
(IR{F=E) Donald Danforth Plant Science Center BNIRHZSE )R 2012 &

BERNIIABREHBEH o

BREEEYEET - BERNIIASENE
NESED HPEBEBRNERIBZFN
MSU-DOE-Plant Research Laboratory #7510
PSS S BB R BEE - PTATE rotation 8Y
SRR BRSAFONRENEBIN » P BHFZ

TR AR ENPIRIBIFTIFTT © bR
b2 8N » IS EITE SN2 ERHTAE

B75 » ERTBHERNNIABRERS

fE¥Y)3EE I 2020 £ 5 A%

BUDTZSENE » ADEARZREVT TS EOVFRSR - 1538
2 > FIRFEE TIIEREARLIVRE © FIBk
E S — BN EETEANIEMERE - £2SRBR
ll o

BT UL — @B I FT5)#REVIERE » F47E Dr.
Thomashow BVIESMESZIF R ZMUENE ~
8 8EE8  RiEMBESAENO AT
RIVEYIBIRIBT T U0 BEMNEM S - SRR
RE LR - A2 AZDOVNTTEE 3 BRE
mI0A B BN EBIFN ST - A » VTR
RFIRVEIERIENANNR S - SERH - =
T2 S BRI R A SR RA b5 i
ZBENINMEGIES]  EMFIREY I URRZ B
HARIZENOVEMY, - R REVEBIRT » BLAFERY
MEE S ISELUIERIE BRI ER IS (18
KEIF 1) - EAFDER P - BRIFEIHEYS
ERFEFIEN R ARE0VEE - R/E TR
RaE e

55



Tt SEME =2 ==

B TR FTHV IR EA S FE BV 8]

BRI  EXENSET » FEBE

RNENHEEEES E TR - HLIIEHEE

FIPEEINT B SHIBRE » IS KEB8IE
RUEBREAE  BERFEBHN=EEMI I
ERE  BREERH - IHREEIEB TR
o HBR 3 EEPE —BEXELHFOIRE:
BZR SHXEBEINBRBWE O EEH TR

15} SRR EHMMRE LIRS EYBMAR? &

FORIE STES KL Dr. Kimberly Gallagher 89
ERZE - —QSETEA ST BEIEVFL © FHIE
BEDTHBREMENED  HREHRRS
(Transcription Factor) 20~ SR FBEIM
AR ENME - —F% 0 RASE
—EB%SOEERIBBASHETRIESE  FHE
EERERT ' LRI REXERAR - 3
MABEEEBARZBRIIERZ Dr. Joshua
Gendron BIEEX @ 2 A\F— B ERBEERYEY)
BB o

TSR EARE - FROVH TR S B0 FE D
& B8 &2 &1t (Protein Ubiquitination) 2 & 7
(Degradation)s@iE =I5 2RV HI R/ E - RS
BiFfRBs  WeREE0EMNHEEMNEE
TERMED @ EMONES - —BERAMI L

SR o FR=ZE M S B — LSRG I BIFL MBI SRR -

EEMAAELERMINE S #BVZ R AR -
Ei2E B8 (deubiquitinating enzymes) ° FEA
RN EMEBEBREMAENEBBESE
(protein complex) & FBIEMFIEFHEIR S 80E

BizRLEREN - MEEDIMUREBREE -

LTI (KRBT 2)- E=F 2894
RHFTE2SHSFC - £02 - HYLURA

fE¥Y)3EE I 2020 £ 5 A%

HREBVEVTENT - EEBIEILES
DPHEPRE - BE0E 0 ERRERRERIN I
HEENTIF  DRMXADRRIML - LRRE
BREA > E30FstETMER - FHRERD

GBEFAER

Bt - ZBHISABEBESLN Sterling ESEE

QIRIEER » I 3 PRFIITEDER
R RPN REZEMERE * HPRERANE
FREHEVIGEED R B FTOVEER - £ —F %
BOBSREAE - I E BT AtYAKT & B335 (Protein
Kinase) 20l R fESE IR B 5 M eIt id 5 K R e &
BaVD S HH o bR SR LFESN - REED
EEMSHESENMREAES  IRBERATS
[, - RAEERB LTI A B EEYTTIeF; -
OB ER - HEEEMERTNIREG @ 18
K20, © SERIFRE » REFEZEMBEIRVHT

56



e M= S

FAEEREF » foTEROITEEE © 5ED
HOBRMREENT— o

RARZNBER FTHYEREE

CRIERRT - SHEHEB - BEF KB
BT ~ IBE R —BUAT - BT
EITHVIEMR o EINHVEIRRERR P - FBRIBIETS
I RENEA —LLHEHIFE - RITBLEESHS
EFNMRIRIS « DIFNBIEE TS 55 580
R LB TEEDE LSS  SRHBE
Nem M EM A ERBIGNIER - fhifir2dt
SHARIBCHARE0VHEE - HERKFR S U
HOAMR » EHEPHREBE—HEFHEY
R ERRFHRNE - EABEH B IFTERP ' O
SEYFEREEZNER  SERESSF &
HRMREAREERR - BORGERFNER
B8 - M AREMSKREEREP » AIUREE
NBBPHEE  RERBELEUZERAETA
Bhzs - ®

e EIHEE
SIS BAEE 68 RS R BT B AR B IR I 2 2R R A B [ R R B R 4 B AR R AT
BB REFWAGLLEGHER)EL
Bied REEHEREMEL
EREFERMILAZENME S FEDAE L
FEEMREAMA - RBIMBE REL FHMB T AW R R P 2B e B Ay £ 57 i+
®HK A
REE M
1. Lee CM, Li MW, Feke AM, Liu W, Saffer AM, Gendron JM. (2019) GIGANTEA recruits the UBP12 and
UBP13 deubiquitylases to regulate accumulation of the ZTL photoreceptor complex. Nat Commun. 10(1): 1-10.
2. Lee CM, Thomashow MF. (2012) Photoperiodic regulation of the C-repeat binding factor (CBF) cold acclimation
pathway and freezing tolerance in Arabidopsis thaliana. Proc Natl Acad Sci U S A. 109(37):15054-9.

fE¥Y)3EE I 2020 £ 5 A%

57



=N -~

MYWIEANE—FE B Bt

B35 EF R 2020 F 5 BIE® 58



\g
'K

OSSR e O
B B & F Wy AT AR B Ubike 2.0 % : T#4

BRteErmEREye

LEERGE BY o B4

B35 EF R 2020 F 5 BIE® 59



CE R A

ERH #Y

4

A=

60

R®

BFi 2020 £5 B

5t

BY)



