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Molecular mechanics

Bonds, angles, dihedrals
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The molecular dynamics ‘revolution’
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We use the Anton2 machine at PSC (D.E.Shaw Research)
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e 200 times faster than a conventional supercomputer

HAR: BT RITXER)IEES00S A iE K FFERHES S350 .
FHL: 15021946378; email: jakob@s jtu. edu. cn


http://ins.sjtu.edu.cn/faculty/ulmschneiderJakob

YIEEF R R F
2022 FHARERERSE

S X F b

Prel: EUTSEIE, HEARUMAESRFE IWMREN ST
NS, BNNFRHEINGEIXR

BRZIBRE, MERXFR, ZXMER, H=

Rl Z I fE 4} -

S [ Bi] a4 Kz i 0 ?ﬂ 1+ (2006-2010)

c EFE IS E L =45 (2010-2014)
EEAZ I RS R B (2015-2%, H )

I H

1. éEf@jt/\?lZ,m\l? KT, 315 RIELAEYIDI R R R

2. M B IR A G R AT ) BEHL

3. GPCRAZLINFE M 254 15 i

4. RIS RSN A ﬁi&éEfF@jt/ \%EI’J ﬁiif“ ML -

\IIIL \IIIL

IC50
ECS0

Ki

Kd
= B CIS1IE T SCIRTIBEEE

ATER (AD ikt

VR LE 5T T 2 A P 1 SE AL

s BETN 25 N Ui ZH H A E'fz/ Vi e, efiE A,

e e AT 344 A, S AR Rk [ X A AT K
oo, I FRZE . FHERARZHL R

il N ey R

VY 1|25 P o 5 U5

BT

ITEVIEH

BEAZ: MMTE22(BRAIZEYNEIT) |, B14%1-29; BEHE336; BXZRAT: FHl: 15921740849; hongl3liang@sjtu.edu.cn



R F R KIF
2022FHREBERTE

WIEVRREH : PR, RoFEYIIESE=E

EEREAFYIBERIFR, XXM
PRrR4H & T

RIS EAR R AR I — S P S R DI Transcription
SR TR 58 SRR B R R A L R AN factor
5\%@1521 JLI‘QECF@}_—A%\ + A ﬂ:jr 7@#7/{)& E["j E_Aﬁﬁm RNA polymerase MRNA

AR LI ) 2 A 1 — R BB e — BRI SR g/ >
BTN G, 00 TIPR BRI R A BB ATHR, JF4s S b S —
B, RN, BT REE R AER RN A LA WEE  feuetory Gene

B, DUCERMERRE . K. R TORSAZ IR A sequence

W37
S, $HTFEBNES® L ERBERNESHELE

k =20
Drosophlla embryo Active |_> /\ |-> ‘) 102 Maternal genes cad — bcd — nos | > Gradients @
state /- / %
Nascent Mature B
km ( ) km RNA RNA 1Q° Gap genes hkb — EM], — hkb ::> Domains @
. I I Primary —
Inactive |'> L Sl e eve — runt 1 hairy
state | Gene | \\% I::> 7 stripes
Secondary ftr— odd
pair-rule genes \ /
dP(»nv Segment polarity genes en 14 stri
) = (K=K \)P(n) + K P —g(7)) S PR —> TP

dr

DNA hb mRNA Bcd protein
40

< Data INI " EL,1- 12 A4 ﬁl_lill E) -13 k 5
= ¢ Binned J:L[:mcfﬁu
DEC = Hill fit (7 = 6.1 + 0.9) T K(
= 20¢
[= h
8 ] T k
% [BCd]h+CSOh ’ Ob( k14-19,0
Z
0 : O oo—o—o— - . l ———e
0 20 40 60 i Ve, Kt Vroe
e 00 PR FRRERBMERR
— LT : N
201 | , 027 State 0 State 0
Anterior ° HCR-FISH
| posterior Bed RNA® — 28 nM 57 nM 7 /n’:RNA ™ Light sheet
r/(.;-\ : o L] ° ] l % 60 0.06 %ﬁ \ \\\z;[\en;i\;\;“.“ mICFOCOpe
5 | : L 01f ' z -
= | e £ 40 0.04 Immunofluorescence "
QU y— A, mMRNA 2 3
e o " o ° l_l § 20 0.02 % li r | .
L 7)) Gene ;
0 : - 20 0 CasFISH etection |
0] 10 20 30 0 10 20 mRNA% ﬁ Objectlve
Mhing Ibind (#) b|nd bmd Gene ﬁ i i_??_”_‘f’?;‘_’l_a_________.'hb MS2 Histone
SE M
1] Jingyao Wang, Shihe Zhang, Hongfang Lu, Heng Xu, “Differential regulation of alternative promoters emerges from unified kinetics of enhancer-promoter interaction in the Drosophila embryo”, bioRxiv, DOI: 10.1101/2021.06.03.446994 (2021).
2] Haiyue Xu, Junyan Wang, Ying Liang, Yujuan Fu, Sihui Li, Jinghan Huang, Heng Xu, Wei Zou, Baohui Chen, “TriTag: an integrative tool to correlate chromatin dynamics and gene expression in living cells”, Nucleic Acids Research, 48(22), e127 (2020).
3] Gennady Gorin, Mengyu Wang, Ido Golding, Heng Xu, “Stochastic simulation and statistical inference platform for visualization and estimation of transcriptional kinetics”, PLOS ONE, 15(3), e0230736 (2020).
4] Mengyu Wang, Jing Zhang, Heng Xu, Ido Golding, “Measuring transcription at a single gene copy reveals hidden drivers of bacterial individuality”, Nature Microbiology, 4(12), 2118 (2019).
5] Heng Xu, Samuel O. Skinner, Anna M. Sokac, Ido Golding, “Stochastic Kinetics of Nascent RNA”, Physical Review Letters, 117, 128101 (2016).
6] Leonardo A. Sepulveda, Heng Xu, Jing Zhang, Mengyu Wang, Ido Golding, “Measurement of Gene Regulation in Individual Cells Reveals Rapid Switching Between Promoter States”, Science, 351(6278), 1218 (2016).
7] Heng Xu, Leonardo A. Sepulveda, Lauren Figard, Anna M. Sokac, Ido Golding, “Combining protein and mRNA quantification to decipher transcriptional regulation”, Nature Methods, 12(8), 739 (2015).

MeE & FIHT 48

® I E AR BOCHIRE RS THEILERA E & H] - BRTE, 201043k 19 5% Bl AR A 3 1

ézf@ SLIG o +5 A ):fs : = 27 e N1 L Je it 7T |
o S AMMAM A, S EISHE, RO 2“”*MA1fiﬁt§T%m*“ﬁz Wi,

S B (] B e 2 INEHAIT BT W 3k3CEl Burroughs Wellcome S
S * HEee Career Awards at the Scientific Interface, =

® R MilFW. FEEHBE. MOLeUE. ERME . 2017HEANE “HET AR

/lUP -

H
=

ﬁ

N
Y

Ll

7))

IBEAK: #E1H41-28: DAE: IBE-SH#317ZF; HiE: 13913847468; Email: Heng Xu@sjtu.edu.cn
ﬁﬁiEl'zgo



R F R KIF
2022FHREBERTE

kIR RAL: RAFHE. ZirwE (BER+EDD
LHRXBAF, RXPFEHREA

B 58 4T3

VMR Ao, AERAE, Bedn, EWE, BAmiE, ERREMEREETHERETHREFEN
HREN, AR R AN AREL, URBTE AL HTHNERA, ZHWREY
B RNEARP A, WXEERFANRREEX T ARRALANEZH AT W BAH, ARAAL
BATHRERURRZRNILHE, RITABNFGIFATA

R TR

 Z.Yao, Command of collective dynamics by topological defects in spherical crystals, PRL (2019)

* J.Chen, X. Xing, and Z. Yao*, Depletion zones and crystallography on pinched spheres, PRE (2018)

 L.Yang, and Z. Yao™*, Two and three electrons on a sphere: A generalized Thomson problem, PRB (2018)

 X.Duan, and Z. Yao™, Harmonic field in knotted space, PRE (Rapid Communications) (2018)

 X.Duan and Z. Yao*, Curvature-driven stability of defects in nematic textures over spherical disks, PRE
(2017)

 Z.Yao™ and M. Olvera de la Cruz, Electrostatics-driven hierarchical buckling of charged flexible ribbons,
PRL (2016)

 Z.Yao and M. Olvera de |la Cruz*, Polydispersity-driven topological defects as order-restoring excitations,
PNAS (2014)

 Z.Yao and M. Olvera de |la Cruz*, Topological defects in flat geometry: the role of density

inhomogeneity, PRL (2013)
(Note: the names of the students in our group are underlined)

TRAR AL B 5T

Bk —E (L5, WFAEEWMEERAFFAERWEEL 2020-)

FoF T (RARTLFIT; HEMEE 2017-); HAME (EMRAFAF,; HIEHEE 2020-)
IhahE (L AFAR; AR A 2019-)

Rl Fa: BHFK (2018, £ HFNE A AEE), 0 (2019, 23 HFE N\ Z MR A FEE1H)

EHRBLAS B <+ JfNH

18 7o dt, #Wad WA AL 2| 8 R B B R ik, EE T MAFYEFEL
HFANG, FEHRFE IR G 7] 1 (2012) , aé 5 7 4L A F 18+ 5 (2012
A & fiL, 2016). 20164 N\ HR b i = i A 2 4 3

5RXRXFR. BAXAFFHAIT. 2015
98 EW: http://ins.sjtu.edu.cn/people/zyao FNTE CFFET AT

\\

l'

5

{

L‘\\\

1T~

BEAZ: itE 1 &, X% 1 &]&; Email: zyao@sjtu.edu.cn


http://ins.sjtu.edu.cn/people/zyao

	交叉所宣传页2021
	Slide 1 

	洪亮
	Slide 1 

	王宇杰
	Slide 1 

	徐恒
	Slide 1 

	张何朋
	Slide 1 

	张洁
	Slide 1 


