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Dynamic motors for bacterial flagella

IRef] © 2023 2.9 H 12 H (ZI) 14 2 16 B

MBS - ARBEYIEETSERT 1 ARG

TR ¢ ARSI (BINTH R BRER )

FFRA - REKEREITEE CRBEYIERSERT)

TEEIHEHE ¢ https://www.phys.sinica.edu.tw/lecture_detail. php?id=2761&eng=T
B ¢ $EARE (02) 2789-8365 aiting@gate.sinica.edu.tw

ﬁ@}ﬁ % COLLOQUIUM I—'
g WERTHSCFT1FEsEEE 1F Auditorium, Institute of Physics

Dynamic Motors for Bacterial Flagella

| Q/@ @ 1400

Dr. ZERER
Chien-Jung Lo

- BRI RABYIEER
HiFREIREE

Many species of bacteria use flagella to swim. A flagellum consists of a bacterial flagellar
motor (BFM), a hook, and a flagellar filament. The BFM is a natural rotary molecular
machine that rotates at several hundred hertz driven by an electrochemical ion gradient.
The motor consists of a rotor 50 nm in diameter surrounded by about 11 ion-conducting
stator units, which exchange between motors and a membrane-bound pool. Bacterial
flagella are dynamic, not only because they rotate and reverse, but also because some of
their components exchange on a short time scale. These components’ exchange may
contribute to regulatory control, functional adaptation, and system repair. In this talk, I
will present the current understanding of BEM and the newly emerging picture of protein

1 It is y to replace a binary distinction between stable
complexes and transient binding partners with a description of the lifetime and exchange
dynamics of each individual protein associated with a complex.

[Language: English / /Bi#:ES : 32X

I Host: Dr. Keng-hui Lin RN ERIARE

Contact: Ms. Ai-Ting Chung $#32EE 02-2789-8365

w
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Many species of bacteria use flagella to swim. A flagellum consists of a bacterial flagellar motor
(BFM), a hook, and a flagellar filament. The BIFM is a natural rotary molecular machine that rotates at
several hundred hertz driven by an electrochemical ion gradient. The motor consists of a rotor 50 nm
in diameter surrounded by about 11 ion-conducting stator units, which exchange between motors and a
membrane-bound pool. Bacterial flagella are dynamic, not only because they rotate and reverse, but also
because some of their components exchange on a short time scale. These components' exchange may

contribute to regulatory control, functional adaptation, and system repair.

In this talk, Dr. Lo will present the current understanding of BFM and the newly emerging picture of
protein complex exchange. It is necessary to replace a binary distinction between stable complexes and
transient binding partners with a description of the lifetime and exchange dynamics of each individual

protein associated with a complex.
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Phase Separation of Biological Systems

IRFfE] © 2023 410 H 6 H (EIH71) 141K 30 73

gk - ARBEASCHE SRR 3 MR g

F&#E A ¢ Dr. Michael K. Rosen ( Department of Biophysics, University of Texas Southwestern Medical Center )
FFA  REEFTR KRBT

TEBIHELE ¢ https://sclecture.chem.sinica.edu.tw/sc120231006/

A4 MghE ¢ https://seminar.chem.sinica.edu.tw/registration.php?cid=40

THEAL ¢ ARG LB ZERT

HHEA T EGRCS 0 (02) 55728656 ¢ sfegate@gate.sinica.edu.tw

(-] Su[!___l_%eyChan Lecture
2023 10, 6.2:30 pm

ichael K. Rosen

Department of Biophysics
Howard Hughes Medical Institute
University of Texas Southwestern Medical Center

Liquid-Liquid Phase
Separation of Biological
SVYRICINE
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REEHERTFEHTREZ (CBEREET) 28 18 4558 2 WITLHIAR « 1E& BOCGERUENTT ¢

1.George Lusztig, “On bases of certain Grothendieck groups”

2.Zhangchi Chen, Wei Guo Foo, Joél Merker, The-Anh Ta, “Lie-Cartan differential invariants and
Poincaré-Moser normal forms: Conflunces”

3.Mostapha Abdelouahab Saouli, “Minimal solution of irregular barrier reflected BDSDEs with left
continuous and stochastic linear growth generators”

4.Daisuke Hirata, “A simple solution formula for the Stokes equations in the half space”

BolsR FBIE ¢ https://web.math.sinica.edu.tw/bulletin/default.jsp

Volume 18, Number 2, June 2023

BULLETIN of the
Institute of Mathematics

Academia Sinica New Series

Edited by

Stefano Bianchini ( Scuola Internazionale Superiore di Studi Avanzati)
Luis A, Caffarelli (University of Texas at Austin)
Ching-LiChai (Universityof Pennsylvania)
Jih-Hsin Cheng ( Academia Sinica)

Shun-Jen Cheng (Academia Sinica)

Mariano Giaquinta ( Scuola Normale Superiore )
Chin-Yu Hsiao (Academia Sinica)

ChingHung Lam (Academia Sinica)

Yuan-PinLee (Academia Sinica)

Tai-Ping Liu (Academia Sinica and Stanford University )
Shigefumi Mori (Kyoto University )

Rahul Pandharipande(ETH Ziirich)

Yum-Tong Siu (Harvard University )

Weigiang Wang (University of Virginia)

Shih-Hsien Yu ( Academia Sinica)

Xuding Zhu (ZhejiangNormal University )

Institute of Mathematics, Academia Sinica
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BGRB8 | https://web.math.sinica.edu.tw/mathmedia/
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BORHEH 5 (Pathogenesis-related Protein 1, PR1) fEAHPI S ER A BRDIRENTTE £ —H.
ERHRSHIRIEZRE - ARG ESE AV e T L BRGR R RINT 72 ST IEE B RO H Y 6%
i A ERE - B EY R R E A RRGR G E iR E H PRI B n] B EEY) 2
SRS CAPE ZBHBEREATEH] o FEME YA s A BUR A £ S KGR - =
FSHEIIHIR SR CAPE (Rl G8GE LAY 2 B 0ETT - vl RIS FIR BN EARE T3 E
Ol - U EBRRIRIR(CE B EY) 9% T 55 (L REAT 2 A A e TR 5 1 BERLRS - PERFSERRER

AN (2023) F 8 HHEN (BEKEENY  ( Nature Communications)

S SCEL ¢ https://www.nature.com/articles/s41467-023-40406-7

Systemic Defense (SAR)

XCP1 \, f

Local Defense 1
XCP1 = ics1

*Q— Ca**/pH
PR1
CAPE9 A

\ NPR1
o/ i

% . FLS2 “fig22

Systemic Leaves
Replicate 1 2 3

flg22

ALCAPED

flg22

ALCAPED

flg22

ALCAPED
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s B RIS T AR VIR Fe g e BB - B T A I A B Y B S B F 14
{LTE MEEREE - AEN I - KRBT AL TE AT & B 2= Bh it 9E Bt st BB R e B e A T
BEPRE B T H ProteinMPNN IR HE TREMEERE - B ERERZR BT - @l
ProteinMPNN FHELI B FaRa L —TEEH ¥ Reps E3 SEHBMAYIZ R - HBEEE Rsps HIBHIH
RG] (allosteric activator) » EXBEIERG B D RE ka3 AR R =8 H 58t - BRI
ATBIEFRFHNE @ & — BEMERA D ERE)E O EERE T EEK « IR TR A

(112) 47 8 HEBRAE (CEULEEGERAMERET])  (ACS Synthetic Biology) -

F LA ¢ https://pubs.acs.org/doi/10.1021/acssynbio.3¢00042

Native complex Al-designed complex

ProteinMPNN
+ AlphaFold

Monomer Allosteric activators
. 100 F —
£ |
£
o > 70
@ =
o = 0
® | © 40F
> < |
)
{ | , . r T T T . 10
— —T 200 220 240 260 =
volume (mL) ubv
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