Mary Helen M. Goldsmith (2. 3. 1933 — 2. 10. 2024)

Yale University
Department of Molecular, Cellular
and Developmental Biology

New Haven, Connecticut, CT 06520
USA

Harkness tower




* narozena v Bostonu (Massachusetts)

= 20.8. 1955 se vdala

* manzel Timothy H. Goldsmith (Massachusetts) — emeritni profesor,
Yale University — vyvojovy biolog

= dvé déti — Kenneth Martin a Margaret Parker

= 1955 — Cornell University, Ithaca, NY (B.A., biologie)




» 1959 — Radcliffe College, Cambridge, MA (Ph.D., biologie)

= 1959 — 1960 — post-doc, National Institutes of Health, Harvard
University, Cambridge, MA

* 1960 — 1961 — post-doc, Kings College, University of London, UK

» 1961 — 1973 — research associate, Yale University, New Haven, CT




» 1963 — 1973 — lektorka, Dept. of Biology, Yale University

» 1971 — visiting associate professor, Stanford University, Stanford
CA

» 1974 — 1984 — associate professor, Yale University

» 1984 — 2024 — professor, Yale University

= 1986 — 2002 — reditelka March Botanic Garden, Yale University

= 1996 — chair of Yale College Environmental Summer Internships




= 2004 — 2024 — emeritni profesorka, Dept. of Molecular, Cellular
and Developmental Biology a Dept. of Forestry and Environmental
Studies, Yale University

Vyucovala predmeéty:

- Plants and Agriculture ¥,

in Temperate and
Tropical Ecosystems

* Biology of Plants




Oceneéni za biologii

1978 — Andrew Carnegie Fellow ($200 000)

1987 — John Simon Guggenheim fellowship »
(rostlinna biologie) e

1991 — 1992 — President of the American Society of Plant
Biologists

1993 — 1997 — ASPB Committee of Public Affairs

17.10. 2006 — Symposium at Yale to Honor Mary Helen
Goldsmith and Auxin Research

2007 — ASPB Award Committee — cena za vyznamnou a ) :
;. v . v . John Simon Guggenheim
dlouhodobou praci ve vedeckeé spolecnosti ASPB Memorial Foundation

Byla jmenovana tzv. ASPB Pioneer Member — ¢len ASPB, ktery se vyraznée zaslouzil
o védeckou vychovu studenti a mladych védch.
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Marie Helene Goldsmith byla
for Emeritus Faculty pri Yale Un
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Bunécné zaklady polarniho transportu auxinu

Goldsmith, M H M (June 1977). "The Polar Transport of Auxin". Annual Review of
Plant Physiology 28 (1): 439—478. .

1. V cytoplazmé (pH 7) se auxin vyskytuje v ionizované
formé. Kdyz se v této formé dostane do prostredi
bunécné stény (pH 5), vaze na sebe H* a stava se
elektricky neutralnim.

Call wall

2. Jako relativné mala a neutralni molekula je auxin
schopen prochazet pres plazmatickou membranu
dovnitr bunky.

Plasma : r SR 3. Kdyz se neutralni auxin dostane dovnitf bunky s pH
membrane i " 0 g 0 7 57 0 20

‘ ' 7, ionizuje se. V této formé& se auxin po urcitou dobu

akumuluje v burice, protoZze v ionizované formé ma

Polar mensi schopnost prostupovat plazmatickou membranou

auxin

transport 1 nez stejné velké neutralni molekuly.

4. Uvolnény H* je transportovan protonovou pumpou
do apoplastu (prostor bunécné stény)

5. Anionty auxinu se dostavaji z bunky pomoci
membranoveho proteinoveho prenasecCe. Protonova
pumpa udrzuje transport auxinu tim, ze generuje
membranovy potencial pumps, ktery favorizuje transport
aniontu auxinu ven z burky




Potvrzeni teorie kyselého ristu pomoci elektro-
fyziologické metody patch-clamp

H+

H+

apoplast

H*-ATPaza

cytosol

Christian et al. 2006, upraveno




Aktivace protonové pumpy auxinem

Inhibitor _|_
(ortho-vanadate) +

+ + 1+
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+ - T - Snizovani
- H*

T => pH vné bunky
i 12 (acidifikace)
- Hyperpolarizace = oOmV

membrany

+
+ ‘ —
- = > pH vné
= H* ~~  bunky se neméni

- 60 mV




Electrode
Metoda patch-clamp tip Pipette
solution

Patch pipette

__—Plasma
3 membrane

\"ull
)

Membrane
patch

Odstranéni ¢asti plazmatické membrany configuration

— Spicka pipety je v kontaktu s vnitrkem
buriky Whole-cell

l configuration
Pripojeni casti plazmatické

Méfeni proudu odrazi soucéet vSech elektrickych membrany (patch) ke Spicce pipety
naboji nesenych vsSemi aktivhimi i pasivnimi
proudy iontl pres plazmatickou membranu l

Méreni proudu odrazi aktivitu
(otevirani a zavirani) izolovanych
intovych kanalt




o Yamaguchi-Shinozaki (26. 5. 1954)

Laboratory of Plant Molecular Physiology
Department of Applied Biological Chemistry .

Graduate School of Agricultural and Life Sciences
The University of Tokyo

1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-8657

Japan

5K

C ﬂ THE UNIVERSITY OF TOKYO

Akamon (the Red Gate
Yasuda Auditorium on the University of Tokyo's Hongo Campus



7 — Department of Biology, Faculty of Science, Japan
Women’s University,Tokyo (M.S., biologie)

= 1982 — Department of Life Chemistry, Faculty of Science,
Tokyo Institute of Technology, Tokyo (Ph.D., biologie)

S
y 1982 - 1983 — pOSt-dOC, CHINA RUSSIA Hokkaido
Department of Molecular Biology, » Sapporo
National Institute of Genetics,
Shizuoka NORTH Hachirogata
KOREA SEA OF JAPAN s
s Sendai
= 1984 — 1986 — post-doc, Department | -0 JAPAN g fms:
of Biology, Nagoya University, KOREA Neggre, g Noloname
Himsrima Kobes  eKyoto Shizuoka
b e £
A
CHINA Kyushu NORTH PACIFIC OCEAN
SEA




- 1989 — post-doc, Laboratory of Plant
olecular Biology, The Rockefeller X
University, New York, USA P\ . P

= 1989 - 1993 — post-doc, Gene Structure o = ¥
Laboratory, Institute of Physical and -
Chemical Research (RIKEN), Tokyo-Wako =~ . o

RIKEN - zalozen 1917

7 kampusl po celém
Japonsku — 3000 védcu

Financovan Japonskou
vladou (US$760 miliona =
17,5 miliard K¢)




— senior researcher, Biological Resources Division, .
ternational Research Center for Agricultural Sciences
AS), Tokyo-Tsukuba

= 2004 — 2020 — professor, Laboratory of Plant Molecular Physiology,
The University of Tokyo, Tokyo

» 2004 — dosud - chief researcher, JIRCAS, Tokyo-Tsukuba

» 2020 — professor emeritus, The University of Tokyo, Tokyo

» 2020 — dosud - professor, Institute of Agrictultural and
Sciences, The Agricultural University of Tokyo, Toky



ncouragement Prize of the
tanical Society of Japan

— The Gold Medal Prize of Tokyo Techno
Forum 21

2002 — The Prize of the Education Minister
for Japanese researcher

2003 — The Tsukuba Prize

2009 — The Award of The Japanese Society
of Plant Physiologists

2018 — The Award for Green Science
(Japonska vlada)

2022 — Research.com Genetics and Molecular
Biology in Japan Leader Award

2023 — Research.com Genetics in Japan Leader
Award

2023 — Cena Japonské Akademie

2003 - 2006 — Editor, Plant & Cell Physiology
2006 - 2011 — Editor, Plant Physiology

Autorka asi 340 védec
113 302 citaci; 3.
Japonska



DREB geny a jejich funkce v toleranci rostlin k abiotickym stresiim

plodin

Ea™T - f o ,I‘_-,- o . ol el /A N
Control 2 mMl 10 myvi | 1I30mm 200 mM .
NaCl NaCl NaC’l NaCl

Rostliny se v pfirodé brani stresiim tim, ze Setfi vodou
a omezuji rust (zaviraji priiduchy, produkuiji tlusté listy
a tvofi specialni proteiny).

Cil moderni genetiky: upravit zemédélské plodiny tak,
aby tolerovaly stresy, ale zaroven rostly a davaly
vysoké vynosy.

Abiotickeé stresy: zasoleni, sucho, chlad — drasticky redukuji vynosy zemédeélskych

Death Valley, 2002




Liu Q et al. (1998) Plant Cell 10: 1391-1406

skripcni faktory regulujici expresi gentl indukovanych chladem

~ Arabidopsis 100 genti indukovanych chladovym stresem; jejich exprese je
aktivovana transkripénimi faktory DREB — Dehydration Responsive Element
Binding factors (CBF - C-repeat Binding Factors)

DREB1 obsahuje 60ti aminokys. DNA-binding doménu; konstitutivni exprese DREB1 =>
zvySena exprese COR transkripti => tolerance k mrazu, suchu a zasoleni

Inducer of CBF Expression (transkripéni faktor)
DREB1a/CBF3

DREB1b/CBF1/
DREB1c/CBF2

DRE/CRT - element typicky pro geny regulované chladovym a o



Osmotic stress Cold stress
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Stress Tolerance

Yamaguchi-Shinozaki K, Shinozaki K (2006) Annu Rev Plant Biol 57: 781-803




rd29A:
DREB1Aa

{35

35S: 35S:
DREB1Ab DREB1Ac wt

~

control

freezing
: -a." > SR : :
survival 99.3% 83.9% 35.7% 0.0%
rate (143/144) (47/56) (15/742) (0/55)
drought
survival 65.0% 42.8% 21.4%
rate (52/80) (15/35) (6/28)

Tolerance in Transgenic Plants

Watanabe K, Komamine A (1999) Challenge of Plant and Agricultural Sciences to the Crisis of Biosphere on
the Earth in the 21st Century: Yamaguchi-Shinozaki K et al. Improving Drought, Salt and Freezing Stress




Yamaguchi-Shinozaki K (2005)






Entrance exam results being presented to the public and admitted students celebr




Entrance Exam Results Day
The University of Tokyo




