Center for Biological Imag




\v—-,
2008—2012 TAF .45 ‘ " S~

7 -
e \‘ L

==

2013
=

01
01
03
03
03
03
04
04
04
05
05
05
06
06
06
07
07
08
08
09
10
10
10
10
11
12
12
13
13
14
15
15
16
16
17
18
18
19
19
20
20
21
22

—. R R 5T
LS 5 RREAL A H bR
2% AT

300 kVi7 B SHEEE $ T 588 (300 kV FEG cryo-TEM)

200 kViE S T BB (200 kV TEMD

120 kVIZif 7 B8 (120 kV TEMD

XUHR G RS T 8 (Dual Beam FEG SEM)

RS S5 (Scanning Probe Microscope)

SER IR IR T R DO MBS (Structure Tllumination Super Resolution Fluorescence Microscope )
e U AT 6 S B A W45 SDC  (High Speed Spinning Disk Confocal Fluorescence Microscope )
EE A R I R A BB XD (High Speed Spinning Disk Confocal Fluorescence Microscope )
X T e R A2 B4 (Two-photon Confocal Fluorescence Microscope )
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T A% (8 B O BB (Invert Fluorescence Microscope for Live Cell Imaging)
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TAERIERE FEUE T2 EEMTTRACE, XERE K FAECell, Molecular Cell, Nature Nano-letter,
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TEM )
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Autoloader HZNHEFE R GE, W —IRIEBLHILAEM 2R URIE N MEIB S
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120 KVIEFHL 1 wfdBE (120 kV TEM )
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FIHEEE 998 ( Scanning Probe Microscope )
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) 55 S
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O (TIRF) R R R AT et
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Confocal Fluorescence Microscope )

FENEREAFER
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PRI XY BN F G/ 5 B P R Z 8 ik XU A UL R E R o
(CSU-X1) ; HTZEMCCD.
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Fluorescence Microscope )
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W TR IR LB (Two-photon Confocal

TR £ 6 T Bk b R AP IOE2E (710-990nm)  J% AH i 1SR 45 Y6 B%
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G RO IR ISR A A BEF V1200 (Multi-color Laser
Scanning Confocal Fluorescence Microscope)

FEANEREAIFE R«
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HANBEOE S (405nm . 473nm. 559nm. 635nm) , 3NHEOGIEIE, K1
ANESPCIEIE; BTN RO (EVA) Bk,

|~ . F BRI S TF
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BOEFH IR ISR AL WA BEFV 1000 (Laser Scanning Confocal
Fluorescence Microscope)

FEPEREMTRR

AN E RO R (1X81) ¢ M4MFOLE (405nm, Multi
Ar laser 457-488-515nm. 543nm. 633nm) s WA 4X. 40X, 60X,
100X; M3 9OGIEIE M AN ESHOCIEIE, BA R RS .

EEDRERIAR S5 TE H : - !
Z YR T W 2 OO GRIN AR, S BO G RIER i AT R &S: Olympus FV1000S
R LILHA405 nmFE N S FOGE A ERE (FRAP) | Jaififl BN (2 B8

2009%12H
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BOCF IR B4 B PIBEFV500 (Laser Scanning Confocal
Fluorescence Microscope)

B QUi IE LA

EREEETORME (IX81) 5 AL4MHULH: (405nm. Multi Ar
laser 457-488-515nm+ 543nm. 633nm) ; ¥EHSX. 60X. 100X,

FEINREFI R ST
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6 A0 A5 1R VO WA BE (Invert Fluorescence
Microscope for Live Cell Imaging )

F N REANTE R
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AR Pt

H AR PO FEER TR

1 JARIRS (HRFRARFORRARFARS AR SRS EEZRR)

—EH AR EAR (S TREE S2HERBYEA, 20124)

DNA A i) LA EWF5E

FEDNAZ HlL R, A RDNAR | X L, f 2 P B AR E R R g . JERU R ALIER
TR BT 70 R LR B Dna2 fE4E FFDNA K il XAG € i L AE ], ER 1 Cds1-Chk23@ 42 Hh ) RN S0k
iS4 A Dna2 | S22007 i, SR Dna2 5 e o5t - 5 iR ) SR ELAE o X2 12 AU ) B B R —
; A G b0 R I AZ IR e J2 BOR 5 v 7 < B BURS BOR il
- DNA K] SRE i JF 0 BT B AR, R0 KB d I f
HEE v ) A2 o) SR 2 1) SR 68 T8 NG T 9% R R e 25 45 18
Sedtt 1A DT B AE -

RS B

Hu J, Sun L, Shen F, Chen Y, Hua Y, Liu Y, Zhang M, Hu Y,
Wang Q, Xu W, Sun F, Ji J, Murray JM, Carr AM, Kong D. (2012)
The Intra-S Phase Checkpoint Targets Dna2 to Prevent Stalled
Replication Forks from Reversing. Cell.149 (6):1221-32

PR NG

ZUTE LR} A EE I LADNATEI S B Il XL 254

—— A R R (TR RS A RGH AR, 20094)
385 Bk V9 5 ML IR 5 1 v )22 —~ R 4 0B

o R 22 e A2 0 ) BRAE 5 P b URGE AR P R I R = 2 SR BRI Bl K A B4 (porcine aorta
endothelial cell, PAE cell) MfiE i) =4EL5MIREAT T WD AT IT, A TINS5 16 40 AR Tl 2 AN 88 20 9 A1 OF:
TEJR I R B s MO P2 8 Py A2 THT 440 PR 58 P 20 14-16nm ) 2 SUIRGE M BT RS, I 25 SOIR S5 1) 32 B2
B ER RV T I R ol 0 A 1 PR B 25 250 3 X A7 A vt P PR 22 RS b s — R SR s MR 2 5 1 A 224
P& (HENDAROEMZ) MEAER, R 7AiMl serisigie.

IR FEAE AW RRAR P Lo SE A X Bl K A B2 A0 B AT ] 7 AN AR B0, I3 S HLBE XS 70 nm R
FEVDR MR A AT S, I X200 nm RV AT RV BEBCR &, Boa AT = 4E A THEIRS
PR ES (v 7 W = = 4R
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IR, KL, 4R, ENI, BRERZE, FhY, FEShIIK A R G R ) B ) T TR = g S R A b
(2009) A=Wtk 2- 5wt . 36 (6) @ 729~735.
HARS R IV

- x i

) 2pal ¥ o o /
B, WAEEIEY) Rk MA K 4R AR N B R B SRR M LA E2. RS/ )NESAARAEMERESMAEE RIS X FR

—EA AR EAR (KB UREFRE =R EMHA, 20104)
TG TR AR S M A5
> 7 HARER (Chaperonins) & —FRATPIKAGI Ph LR AT & 2 WA R &Y, KT o7 HA
FALIR G 5 DI RE S I G5 A S S RETRIA 2SR5 AR RASAL BRI FEASREARIEN],  Herb oy SR R
U BCA IR 7T RS W o AR 45 M . rf B RbA B 2B YW B T B f Rt S AL AN Bl 2 ok 7 P 4
ST TS SEET, R R B = 4R A R X 2k ik e ot s S8 —il2, 8 T HE TR

A . " A0 IS FARE3. TASHER 4, 3 AMTIA
: i : ﬁﬁm‘ TS T RS IEFR I R T 2R 25 1
B,

ZUR BT T K 5 73 B AR B 72 A2 ) B
Bt FE R, S g C b BB A2 Ve TR
FL B 800 R T A RS 0 (19200 KV S R
FEI Tecnai 2052 fi%

MR AE B

Yanwu Huo, Zhongjun Hu, Kai Zhang, Li
Wang, Yujia Zhai, Qiangjun Zhou, Gabe Lander,
Jiang Zhu, Yongzhi He, Xiaoyun Pang, Wei Xu,
Mark Bartlam, Zhiyang Dong, and Fei Sun. (2010)
Crystal Structure of Group II Chaperonin in the
Open State, Structure, 18:1270-1279.

BORSCRE: P

Inmer view

ZESFREFORSHLFRFERTN = HEN
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B R ARHAR (RIB SRR S R EH A, 20114)
WP I &5 FHR L 2 0 Pk i CPV IR 1 2 BE R 4 b

HAFHEFUA S AR T & 1 RV R R B BORL BR A BE R
RAG T ORI B R 5 B 2 A A B IR T AR = e (3.9
B, JRRSTA A T AR A R IR E R YA R R B R A
RV R 7> T IR T a5 R R, st 5 b ORI A Uk B B I CCD IR %
PR MAED R T RHER &R TR, 28 A 770K BmRNA
(R A . E AL 5 I R IO B BT 2 A MO B 0 S R R RS I
(7-N-methyltransferase il 2°-O-methyltransferase) Jf4&7x T 1% H1#IE 40
17 5] P mRNAGK R 28 11X P> FH R 72 Bl DL SE il IniE™  (Capping) (3
FEo ZAR BB FLdSRNAJR FF FImRNATNE (Capping) LA H 2 & .

WIXRBMRAFE
Cheng L., Sun J., Zhang K., Mou Z., Huang X., Ji G., Sun F., Zhang J., Zhu

.- ol P. (2011), Atomic model of a cypovirus built from cryo-EM structure provides
BTN insight into the mechanism of mRNA capping. PNAS, 108(4):1373-1378.
ey |
R% Ak mECPVENS R EERK BORSCAy: 2
MREZABERERT YN
A

—FEHEEREHEAR (RR LIRS MK, 20124)

CPVHi i ek & it

T3 B ) e RS R AR B RS, HE LUTE st I 371 ) ot
o VW URHLE = 4EE M BOR AR & T TR Ry TR S
VIS5 . R TFAFSC5 P0 O 7L 2H A R 1 UORs i S A XU
RNAJ 25 25 W kG BE A B35 IR 20 HK T 28 Fe 4B 1 XUk
RNAJH B £ 54 3077 v B i AR 1) 5 L s D RERH 3 2 1R ) R AR
1, A ILLR G T XUEERN A Y B mRNA R R 508 18 {5
Mt VA R, T HS A 82 B 805 B FEmRNAJE o 72
GTPaself i A7 il S FL AN N R AH BAE F IR, AT 48 7w
 RNAHE S A e ol 7 v 45 K 2 13 22 1) fneg A B P A 45 38 A=
RNA 75 DUIRA H o

IR R I ) R = 4R A TARE AR A D e R,
BB B0 i i 300k Vg B 45 Titan Kriosi#H 1T K 4E

CPVIR S RISHIRIR B 5 R 7 1 = 445 R 2
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WIRERMRER:

Yang C., Ji G., Liu H., Zhang K., Liu G., Sun F., Zhu P., Cheng L. (2012), Cryo-EM structure of a transcribing
cypovirus. PNAS, 109(16): 6118-6123.

BORSCRE: Z=W)

— EFEERGEAR (KRBT = L ETMIEK, 20134F)
/NP e FTMHSP16.5 1 3h & 85 FIESS

INARTEEE I (SHSP) 2240 F & T15-30kD i A2 7E M — KB . Y — SRR &N E A EZ 60
WA AR AERER, NMRTCERARESR & MEER . RN, g LA S A, RATIL
HEA, WESE S RTEMMR R ORI fU R, SR E AR, OIS 5E K
Ao BN TR L FH ¥ VR R SR RO = 4 SRR AT 1B AR AL/ NG R BR FIMHSP16.5 [ HL R AR A
RI107TGLEAR AR BE R B Z4e 4t . FEARR107GHIHAFN60 55 LG (2546 5 5% 18 R I SE A L, (&
RAETWEKEA, BEEMZEL20m, 184 R FMHSP16.5EINAEI60E 5, FHi%Aa &AL IX ek F 4
o ARANSZIG AU IR 107G RAZ AN EN60/E S5, I/ T (BTG M I R 5E .

BRI IR DR, 7B A L e
P18 1 300k Vi i HiL B3 Titan Kriosi#h 47 R 4E . @ @ @ g @ @

j2dnm  124dnm

WIXREMKER:
Roy A. Quinlan, Yan Zhang, Andrew Lansbury,
Ian Williamson, Ehmke Pohl and Fei Sun. (2013)

T

'@Eeéee
QEE

Changes in the quaternary structure and function of 2

MjHSP16.5 attributable to deletion of the IXI motif

€ € 66
¢ G QG

and introduction of the substitution, R107G, in the — - — R "
. . A I_ . .:—'
a-crystallin domain, Phil. Trans. R. Soc. B, 368: 1-11. ] s -
FORSCH: Z=W MJHSP16.5% H5€ 25 4kR107 GFE iR IR 60 T RIS HILL

—EREERSEER (KRB egisn = fEMEAR, 20134)
AL P Par—3 NTDIHALEPLPENFSE

Par-37E 4H i A% P 1 4% 75 T 2 B ZE Rl PR F . W SRR BAPar-37EAA N AT LL 2 Ak . O fnPar-3 %
NTD, PDZANaPKCZ: G545 M5, HANTDZE M & A T/ S Par-3 [ A B HEAEH . B
WAL PN RS SRR 78 1 Par-3 NTDE5 R 5 438 50 T AL . R IINTD @ A BAE TR e

AR E I 2540 . R AE ELVE P TR b i B A ELAE FHRBOR, A5 Par-3 2% 25 1 Rl 1t 1) Ty R
Z R I ) LB = 4R E A TAEE AR 0 e R, ¥ O FLAR 5 38 1 300k ViZ S FiL i Titan Krios
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Py tsns [ ,
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N
AL i 2

T e o

Par-3 NTDHY% R SRR e = 4 B4

IR R R P SRS P
PG pot

HEAT K2R

WICRRMKIER

Yan Zhang, Wenjuan Wang, Jia Chen, Kai Zhang,
Feng Gao, Shuai Zhang, Mingdong Dong, Flemming
Besenbacher, Weimin Gong, Mingjie Zhang, Fei Sun,
and Wei Feng. (2013) Structural insights into the
intrinsic self-assembly of Par-3 N-terminal domain,
Structure, 21:1-10.

AL A

—FHEEREEAR (KB SEERMEZ MR, 20134F)
AL AR S ISy AR R IR E PR e PR
[P P g PRV AP THI A (Acidianus tengchongensis) & #kS53R 1K P Fh — HU4EAH 25 ATcpn-ofl1 ATcpn-B o

ATcpn-afll ATcpn-B )5 51 & B2 [R)JE 4 (identity 51%, similarity 70%) . {HE 20 JATcpn-o PA8 A Fk 14
NE, BEAMATepn-BLAOUC BRI E . HRHBE AW BT 78 BT F0 KT 78 25 A 435 R R0 A= A 79 77 T ) 17

ATcpn-ofil ATcpn-B 1) 2H 3 MIFAFREPEHLEE . RIIN
i AN C i SR 2 BEAH LR ARAE — k2, FERJE M B
ALGUVRMIGE R RFAE, 2R R PRAR SRR 4
FRADIREEE, AR REARKR A
PR R PR E T ZE R IER R

Z VR AT ST R B = 4 E R AR AE AR Y R
Hot SER, VU R R i e 300k Vg Bt H 8 Titan
Krios@#h {7 R4

& FSENSE

Kai Zhang, Li Wang, Yanxin Liu, Kwok-Yan
Chan, Xiaoyun Pang, Klaus Schulten, Zhiyang Dong,
Fei Sun. (2013) Flexible interwoven termini determine
the thermal stability of thermosomes, Protein & Cell,
4(6):432-444.

HoAR YR B

14

Ep-ATorwn [B-old)

ATcpnf)/% R R =4 =



— N, -
T\

— HA R AR (KBRS R EM I A, 20135)
S 0 AIRE 5 i 1) o R

H i IME (Rabbit Hemorrhagic Disease, RHD) & —Fp 2. BALAE G, FKRIEIEYL)F48~T2/N K]
BETS. 200 B R AR G HE ILAE B (Rabbit Hemorrhagic Disease Virus, RHDV) 3 J& AR 2 5L 60 75
JE o TRV S TN WA S AR E R A R BT VAS B] TREDV R Hi (6.5A) IS
G5k, DAL HARSEE A SE MY AN P A My I i) W AR S5 1), I35 3 70 A AN U5 19 8] T RHD VAR 7 8 F 1Y)
HEJR TR, RIS TAROR R T — AN

PRI TC I LA = 4R B TARAEAE M AR hon 58 A, ¥4 R A B 8 8 1L 300k Vi 4 L Titan Krios
BEATREE .

WICREMRAER

Xue Wang, Fengting Xu, Jiasen Liu, Bingquan
Gao, Yanxin Liu, Yujia Zhai, Jun Ma, Kai Zhang,
Timothy S. Baker, Klaus Schulten, Dong Zheng,
Hai Pang, Fei Sun. (2013) Atomic model of rabbit

hemorrhagic disease virus by cryo-electron microscopy
and crystallography. PLOS Pathogens, 9(1): 1003132, RHDVAFEETIRA () SRHDVAEEEPEME TR

BRI F: ZHI E3bs

——HA BE R E AR (ARl E Ak LA H K, 20124)

FeCl3/[C4mim]C1 % 1 ik k&5 #

o LA K S ] T R AR 5 F T R 2 T FeCl3/[CAmim]CLR B 7, XA 206 2040
B BN REREAT T TINE, BEAL T A SRS, 9 UOR AN RN JE T i FeCl13/[C4mim]Cl
T TV G R N P ¥ VR IR 2 2 B2 R — B RO EAT T 0T

B IRAARG R AssE,  T HL S0 7 2 [ 5 AEAN R
RSB, LT R it 2% 7 V20 LA SEEIL X
HPREIRE SIS T SEEUZR T
O SR A IRE PRI VR S E A il PR F V2 R B
ZUBZN G RIBOR SE e il 2, Bl i G r g
SEPAFREAMAEAN R SRS BRI

1 &2 FSENSE

Li JG, Hu YF, Sun SF, Ling S, Zhang JZ, Tonic
Structure of Nano-based FeCl13/[C4mim]CI lonic
Liquid. J Phys Chem A, 2012: 116 (22): 6461-6464. :

AR R PP (1/1.5, 111, 15/1) FeCl3/[C4mum]C|r343Kﬂ'Jé*ﬂ

15



ﬂw
-

IR R R P SRS P
PR AR L

—EH ARG EAR (BEESRH & RE T HAR, 20134F)
LA b 2 1A TRD LR 52

NP0 WL K 25 A 6000 Zokifk . AT @ oRifk iz sh L2 BT BR 1, 0 b 2 ) ZE A S B ot 52
2 AL KD TR BB AL . RSP 45 52 47 755 JE WK %< Franzini-Armstrong ##5% & 1E
W N, ok B LR R R R T 23 A4 R H AR 20 100nm f) SUZ FEEEDIR Z5 4, AT Bk 2 AR AT Y sl e aze Ak
BRI, SEILZRLR R (A BT S, PR N “GNAKIEIE” (Nanotunneling) 5 55—y U2 AH &R Py i L
R 2R 1B 96 T B2, R NI A (Kissing) o U ILAH B 280043 o8 9 K 3 T -5 2 AL sk 4 i — A
Bl FR T B A 5T S 4G R I T 4%

A=) A O R P R i o 2 R D) P BORERAS 1 o LRI T e U, SRR AR BRAR rh 0o
B BT R, EDUMLE R 1O LR A R “GoR B IE " A, T RSttt 1 B AR .

1 & FSENSE

Huang X, Sun L, Ji S, Zhao
T, Zhang W, Xu J, Zhang J, Wang
Y, Wang X, Franzini-Armstrong
C, Zheng M, Cheng H. (2013)

Kissing and nanotunneling mediate

intermitochondrial communication Y i ¥
in the heart. PNAS. 110(8):2846-51  /[E: @ MaBakihkim “ORE" AR —sEETFamit b grg s
AR . N5 L5445 #. (bar=500nm)

—— EHCEREHER (HEAF-DEEREAK, 20134)

BERFSHER BEXOTOAVIEPAEIE AT R 4 7K &P iy
44T % 5 £ 4 52 A FREE M

D B ETERSFHEX

£, 25 5 LD 99 1 R 2L T 9
e e  EVIEXOTOAUER{ERIEI RS T A LR
W . e TERRHER, AR FE R £
EX070A1ZE 2 &I, YEM . EXO70A15 738 F BUR MR A 5T 5 2540 7
W R N, SRS, IR R
TS TNL RRH. MR L R, AR
s ww  UCEANREEE A, A KBRS M K
Ko @0 OFERE - ER THEEIRSE, FREXOTOAEH TR
WEITRE, RER ey e p g B, AT A A

BREWES. B).

Ompmaxim, SRR




— N, -
-

A A r 0 N P e TR VA TR — ¥ VR B AR AR XS BT A BRI SR AR (A0 B T AR A 2L AR i EAT [, AR i
TRAF T NP T AR AR SR G A K, B A W AT I S B T AR, VAT T S5 i st 1 B
R 1B -

WIRERMFER

Shipeng Li, Min Chen, Dali Yu, Shichao Ren, Shufeng Sun, Linde Liu, TijsKetelaar, Anne-MieC.Emons,
and Chun-Ming Liu, EXO70A1-Mediated Vesicle Trafficking Is Critical for Tracheary Element Development in
Arabidopsis. The Plant Cell, 2013, 25: 1774—1786.

BORSCRE: A1

—— AU AR AR (B S R A, 20134F)
) 5 B2 1o 6 P 700 1 B 252 Rl R o0 o4 i 35 PR 70T 5 0 ) SR8 A1 i D
Hh LR e A AT T T S RO R LRI T 1 B 18 3 001 2R T 4 7 T R 8 A P R T AN
G LR A SRR . B BT3RS HE7I(C12C3C12(S03)2) 5 B 88 F £ M i M4 FI(CTAB) LL— & 51
bR &, HIREWE R AR, BRI iR SRR . JE3E,  FRIRAE 6 ORI R . Bk
NIRRT e N I AP

A A% A 0 B FHFEL Vitribot B ¥
VR B E R A, R R AR B8 R
BORWGEMAC S T LR JBROR S A
AR ) AR BRIRIRES, Nzt 4
WHIFR IR T ERHI AR AR

WIRERMRER

Maozhang Tian, Linyi Zhu, Defeng
Yu, Yingxiong Wang, Shufeng Sun, and
Yilin Wang. (2013) Aggregate Transitions

in Mixtures of Anionic Sulfonate

GeminiSurfactant with Cationic Ammonium

C12C3C12(803)2/CTAB%%1¢E"‘]1&,}S@%§,ﬂf{)ﬁ" for CT=2.0 mM, Xg =0.10 (a),
0.20 (b), 0.30 (c), 0.47(d), and 0.80 (e); for CT=10.0 mM, Xg= 0.20 ().

Single-Chain Surfactant. Physical Chemistry
B, 117:433-440.
BORSCRE: P
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vp R R 2 P BRE 5
LY AE LN

B B ARG R (BB AR, 2013F)
AL SRS BEAAT B2 )™ i G 45

R FEBARA A ] 5 ARG ORAT TEERG |
ARG P 0 D 2w AT AR S B AR IR SS,  E a x HATT
FRARFIHI R G M8, N H g2 i (PR, R, B
T, FEE WETT R

LR AP UG A O SR HE R 2 5 T-FET Tecnai 207 5 FL8 AR
MG ARIRS, FEM Nstructured surfactant solution, M /i
R o AR FELBE U 28 R I L IR OWL 25 7 Jyvesicle.  (CHARZHTS
R EDALED

BORIFR: /MR

Structured surfactant solution KB BB A

— R T ZHARGEEAR (20134)

PP ZE T 15 P 4 A P 22T 1 SE Ik 2R

o [ R S e 22 Bk 2B 78 30 5% 0 PRSI 78 A UL SRR B 7 A e 2 T e SR ML it 2 ] AT 12 SR B A
Mo BABEmAMEITT (KS) W2 RAFTHRS AT (PN) AN, X Sm NG SR EhR—
AT A S o BNKSXS Ah SRS R AEAR R JEE O T8 PSR A ATPN ) S ML RS o 38 5% S
T T R H EE%E1%521%&716’3‘%%12|Ki£Fﬁj<RF:FEQ’EE$’J B2 T E 592 HKenyon i ()
BE iR E A5 8, Bt 3 T AR 3B B2 ) AN K CRE A N IR PNA S AR Y, 7E LAl B P 46 Th g
FRAZSAR (FﬁéiéG-CaMPffmtﬂﬁ/\Kc, AL R-GECORR i HT HPN) H4IX MK CHI'E Fr U PNl R R
RERT R B0 S BEBEAT TN B o SR IGURIT FEAE — RERE L LB s 17 B 1 A 42 o UK G i A P R SR U

I TR H BT = 2 R TARE AR AR O 5 i BE T AR TS D) P ML SR AE 3 R S U i H
T 54 FEI Helios NanoLab 600i 52 /%. H R
A A AR 0 R AR GEAEMDRE il (R R =4k
FIRA

IS & PIEISY

Li H, LiY, Lei Z, Wang K, Guo A. (2013)
Transformation of odor selectivity from projection
neurons to single mushroom body neurons mapped
with dual-color calcium imaging. Proc Natl Acad

Sci.110(29):12084-9

AR =N, skEEE BRI E M NRIAR R S S IB S S
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RE20134F FEH I

—R T BHAEBEAK (201245F)
2 NEin P ol S il DN A 2k PEALAZ 1

EF TR G B T — RN IEATA, Il Bla il Rk r vk S 96 A L b — M 2 Jle iy
A=) HATDNA A VIR S k.

G o T A BT SR Bt TR T RS BRI SS, d BR T ) B OSAR AT AT R MR E
XA 2 AT AE YRR MR BRI D JT AR LA BREAR,  IF HLBEA 2 AT A ik BE 35 I, DNARERS B DI,
1% 5 R £ 7L A0 7 D e T e
BT SRR T SRR - S

WIREMRER

Chao Li, Fangfang Zhao, Yunan

Huang, Xueyuan Liu, Yan Liu,
Renzhong Qiao, and Yufen Zhao. . P I
(2012) Metal-free DNA linearized
nuclease based on PASP—polyamine
conjugates. Bioconjugate Chem, 23:

PUCT8RAAIAFME K. (A) RIMIEMALIERREBIZEREPUCT18FRAL. (B) #(C) 75l
1832—-1837

2 /38.2 ugemL-1 F1 79.6 pgemL-1 PASP—-cyclen#E37 °C A3/ fF I R KL
HARS Fr: Ttk (D)2(C)El S HIDNAZ T4 DNAEIEEEES °C T2/ BRI KA. B
EL IR £ %500 nm.

— R T BHALEAK (20135)
SbeD AW EEDNA %18 P VIS P

SbeDs2 JRAZ AV EWIRIE R RGN — A REE A T EBEEB AV BT T T R BT T 418
IR FLD SR A I SbeD AT WUEDNA A IEE 1, SR 1 BAUEEAIX — RS it T BRI .

ARG T RO TSRO TR T BB R BOR R S, IR ) SR ARIESE T SbeD A
AXVEDNAZIR N VIBRE L, BER MR BRI TIT A AR, HAT T 45 R 7R SbeD I P R Mn2-+H R # ) o

WICRRARAF R :

Liu, S., Tian, L., Liu, Y., An, X,
Tang, Q., Yan, X., Liang. D. (2014)
Structural Basis for DNA Recognition
and Nuclease Processing by Mrell

Homolog SbeD in Double-Strand Break

Repair. Acta Crystallographica Section

SbcDEIREEDNARYIEGE . () RIFKRERXTE; () AIFIKFERSSbeD

D, Biological Crystallography, D70. FEI7TCTWB 159G, FRERENFBRAZR; (B) IREERZFRRM
PR Tk Mn2+EFSbeD T EISFR BRI FF . FAHRTH2 um, EIFAES nm.
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IR R R P SRS P
PR AR L

— RAEBHABEAR (EFRALRESHIAK, 20104F)

Uit 2y s R HLTRF 5 Br 0k Jeé
Hh [ R 2 Bt AR ) P BATE 5 BT 0 R R 2 3% T UG B RIE 9T 1 S N IE 9T R I SR e ) i, e SR TR T R R 2 T
(NP3944£270) f& LA SEWa 41 AT AN [R] 650 25 A IR AT A, 38 03 A X 40 28 G R 3 PR 2> (Rt 40
FRREEAT s T O 1)K TR K 28 s P 9 2 U B 08 100 e &0y PR ) RE SR AT O BB AT N . IR I AR 4B s R

Y HOC AT AT R T HARFAT N & oLl 35 e | BB,
A FC 75 EEAE AT DL 5 S [ B R AR A 2 40 B A5 A5 5 AR I R, (B BRI 2% BB B VR o
FIHOE AT EGCREN JaE N IE, S0 6RIBE ST o EVBUE H O 0L T B8t Olympus

® i R FV1000MPE G RN LLIME, T4 5
LN NG NP394 27 TSI ST BE, A% 9 A
. O REET ERRIKE.
— WK B RAE B

c . ) o D Zhefeng Gong, Jiangqu Liu, Chao Guo, Yangiong

Zhou, Yan Teng, Li Liu. (2010) Two Pairs of Neurons

Preference. Science 330 (6003): 499-502.

Corsrn e v sarom HAR Y H, e
BRBRAE 6 2 ST U ENP3OA A TR L R RIS R LA

‘ in the Central Brain Control Drosophila Innate Light

— RABMARBEER (R EHEREE MK, 20134)
iPS 2 e o 2 PR DL R WF 58 B ik Jo

o [ Rk 2 B A 0 BT 9 T Y AH AR R AL 78 R I Sox2JB 1T ZENuRDE &4 2 5 BT, {E41 i
R R R B OCE AR, TR T ¥ 35 R Sox 2 Y 2 21 i 1 W 215 41 il 28 G P2 1) 23T LA«

AT EONT MR E S (ImTOR) 5Sox2iE A K B &AL EWRig T
O B0 3 R AR BB Olympus FV1000SH] LA
SN2 OGRS = o FE A R, AT AT DK AR [F]
B A M FRIE A E O FI AT BT, i T R AR
BT AT AR AR -

IR R KAE B
Wang S, Xia P, Ye B, Huang G, Liu J, Fan Z. (2013) 2 cell

DAPI mTOR Sox2 Merge

1 cell

Sox2-initiated transient autophagy is required for early
stage reprogramming of induced pluripotent stem cells.

- I
Cell Stem Cell. 13. 617-625. 4-8 cel

HARS F: BeA mTOREH 5Sox2E B EM £ B & HEIRIAER
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— RABMAREHER (FhEBAREIMHEAK, 20135)
CRACHIA PSTIM 1%y 114 [ IR Mk pLae

Hh [ R e A2 P BT AU ARV S ART B IRE AR OB, FERREUIRAE T, STIMI 21~ A B I KB 45
MPIRBEAH AR, AT FESTIMUMHIAE RITIRAS s 2 R FE TR R AR FT X AAH IR I, STIMI 731K A
A 2 14 B 5 IR T 7 B0

A AE P B 0 B BO6 33 18 38 3R AR B R
Olympus FV1000S, R85 MW 52 FISTIM 1 SR 4L flr
TE B % 58 5 Orai | REE P BRI BEIE 2 0, i
NRBERFEIR IR, izt st 7 2
ISR -

WICRRM KRG R

Junwei YU, Haining ZHANG, Mingshu ZHANG,
Yonggiang DENG, Huiyu WANG, Jingze LU, Tao XU
& Pingyong XU. (2013) An aromatic amino acid in the

AR R ETE R MAS B, freamHEK2o3mig, % CCl domain plays a crucial role in the auto-inhibitory
MESII IR R AR (EB) « REEE (EC) , X mechanism of STIMI. Biochem J, 454, 401-9.
TR S TIM NS AR SS PR R 5 1 5 Orail 2 AL RS e

— RABMRBEAR (FOLTRALREZMEAR, 20135F)
21| DN LY veal | E A WIS PErpi

o [ B B A B T AT B AL S AL U A 5 0 T TR SR B kAR SR A S AE T TR e — b
FIOTAH B B AT SIS A I P 58 AR B Zn-G4, - BIF F 45 SRR WIZ O G IRET R I W 1) R A AN ELAT T R R
Sk, AR, JERTSCBUE BRI, YOG TGk I LA s B R IR . BT 7RI Zo-GA B R m X0
TSR AR, AT R R AT R XOE TR OGRS S E R BRI R R R RIR . RS
AW A S, AR R 95 ) Zn-GAXUE T HOR DO, T8/ IEH Zn-G4 £EAS I 5 Wy T e 3

IR T PO BUR TAEFE MR 0 sE i X015 UG i i Olympus FV1000MPER £k .

WICR R R R

Juan-Juan Chen, Jing Jing, Hao Chang, Yueguang Rong, Yang Hai, Juan Tang, Jun-Long Zhang?*,

wehache

Pingyong Xu*. (2013) A sensitive and quantitative
autolysosome probe for detecting autophagic activity
in live and prestained fxed cells. Autophagy, 9,
894-904. .

HARNH. i Zn-GATE LO6RLALARE R AR F &SRB (BEBIR: 2 pm)

21




IR R R P SRS P
PR AR L

— RAZMABEAR (LRI S HIARBEIEAR, 20134)
L LT BANRI L BT R BLR ISR
R BE AR A R AR U B AR DA S A A I T R S R R R B e S s —

X 7R 4 F1R Deupl FICep63 5y 5 T 24 BR | .
He o e TG 84 B R 3 ) B e --- - R
Ry 872, LA R A S A HE A A B e ; :
.
¢!DM€§Q’§EC6pIS2E~/\V\] £#1200nm, ks
AMEZI300nm I IR S5 44, 1 H Ok B [ Centrin DA ..-- EEERE ' :
JDeupl F1Cep63 () R 7E100-150nm A4, k4 llll IIII..
WO CERFASD B o “33333 : ot e

JUMER AR EEN KR ARV R O S5 F IR GRS R B MBI B R Cepb3ilE S A E £ 41312
BSR40 5 5 S B AR R BOMIX V3T LLSZEIXY  FEsbsifin (MCD) Aol #0755t

nature 77 18180-100 nmAIZ 77 [7]300nm ke 7> B AR, T ME R 1 PIATAS R A i
cell biology  EEEEEPENSNTT T TS gAY

WIREMRIEE

Huijie Zhao, Lei Zhu, Yunlu Zhu, Jingli Cao, Shanshan Li, Qiongping
Huang, Tao Xu, Xiao Huang, Xiumin Yanl, Xueliang Zhu. (2013) The Cep63
paralogue Deupl enables massive de novo centriole biogenesis for vertebrate
multiciliogenesis. Nature Cell Biology, 15(12): 1434-44.

PR R

— R BRI ER (LM BB SR ARISEIEK, 20135)
BV 5 4 DURESE Bk Je

h [E R B A 5 ACE AR T 0 1R B A A I K S S AR TR A S o E R
K b R e AV BT 7 T 38 0 RO &R 7T, 72 HSNX 64 3 A S B EN 3Lk, HESE
TR FE AR T B IR RE 6 38 1 50 0 B - SRR LA R T (e 3t s ) R R SR AN A LR R T
e/

AW T P R L SNX6 I PX S5 M A e 5 p150Glued 2t &, i B 5 /R FAAR M & & I G PIAP A §5
RN MEEEIBM PG RS IR T AT TovEAs ol ) i X 5 B bR 18] (1 € AL 305, AR
JIAG o P 45 ) HE B 6 43 5 2 O SR AU A R GOMIX. V3TN 48 ELW Hh R T SNIX6-5 PIAP (1) 2 8] 45 &5 B s
REtE oL, BT USRS T B AR -
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Yang Niu, Cheng Zhang, Zhe Sun, Zhi
Hong, Ke Li, Demeng Sun, Yanrui Yang,
Changlin Tian, Weimin Gong & Jia-Jia
Liu. (2013) PtdIns(4)P regulates retromer—
motor interaction to facilitate dynein—cargo
dissociation at the trans-Golgi network. Nature
Cell Biology, 15(4):417-29.
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(Pl4P) 5SNX6ENXF

—— &AL AR (20134)
T FIPBLSE P AU T K T PRI A 15 25 SR 1 A1

O T R A EEPB 2 B2
W EE . b R e A P EE
FTH KA RBAH M R SR, —B
JREPBIZ IR T H11731-757 () K Ik
(iC APB1731-757 ) GEBEYIAPBI Cii
HIPB2 N AH HAEH, & eI
R ERAMEHAFREES, T ERPB1CHIPBI731-757 EMIE AW REE. (A B R
PBI CH (TiREPB2 Ny m i PoICPBITINTST MIEANGIRER, AEMAPBIc, HENah; (B)%%

N = SMARTAL S, B EMI7T50 s AE R, PBlcERIH/KEEERLE95, F699,
Y 4 Ny O = v
Ho G RERNRBIRBRLNIN  yrianirsonse, PBlckmkamtmRrI27, KIASKEE. SikiELmse

BOHRAE VLR, i, HEMERBET, MEKNERBRREEREERTZHMN.
IS P R KRBT SRAE A G rh o i e RE TSN R 5E R, A T R RE AT TR .
WK R KRR
Chunfeng Li, Qi Ba, Aiping Wu, Hong Zhang, Tao Deng, Taijiao Jiang. (2013) A peptide derived from the

C-terminus of PB1 inhibits influenza virus replication by interfering with viral polymerase assembly. FEBS J.
280(4): 1139-49.
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FEAK, B PRAHSY: . MM % tracing, AR LA RAT J9AH < [ T BETE 28 0 2% 0 28 2510 R
K e E ARG A 22 I 4 TR I AR B IR . KRUBE v 20 L A = 4 e MR AR R R T 2 [ B ) R R R
Jriks

ARG FR TR, W T — 8%
S AR E . 2R E R W
TR (D) SEIUR RS AR PR i I 2 v
IR I E s s (2D Rl U] e Ty
X, BRI AU (3) KA AZ RN
FEIMERG, RIEESLY) F %% B KR e T
PEs () USEEBIMIFE i n] ELERAE BB T
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I A T2 g = 4E B (eryo-ET) AR R S0 AL 2= FIH M AR ) i ) B R F B &
AT A1 BB AR S TR 0 B A 358 5 0 SR = R S M . R 5 S5 K 0 T R 4 M RS P s A5 AN A LA
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58] Bl Leica EM ZAEE A F2007. 20104E AN . H AT RSB ITIBMN R, Hb—&H
Uce T U A X AMIRSS, 20134F S LR 941/, 2 AF FH 2R 059.04%;
A —G T EY) i
PR Y] FrLeica EM | iZAX S T 20074 E 8N H . H Al 23 @70 BRI, 20134 2 HALE N
FC6 1537/hB, B % 896.44%
R AV Leica EM ZAL S T 20074E R NAT T o 2013459 X 2% 5 0 iR FEAL S 2% . 75 )5 25 Pl
T ACT WURT RS 11 A R S . U5 B EE AT I IL BLAT, 20134E
Sd ML 88/, B FH N 5.55%
. e ZALES 4> B F2007. 20104EFNMEA . HATIXA B ITIB LR EF, 20134EH &
RUREAUBCEMARS2 | i 3030/, (A3 123.33%.
EZALES ™ 2k A Pk 3o

1) LiJG etal. (2012) Ionic Structure of Nano-based FeCl3/[C4mim]Cl Ionic Liquid. J Phys Chem A, 116 (22):

6461-6464.

2) HuJ et al. (2012) The Intra-S Phase Checkpoint Targets Dna2 to Prevent Stalled Replication Forks from
Reversing. Cell.149 (6):1221-32
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FEI Titan Krios H20104E9 H 24l 17 :
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F2529% 2~ 48 FHHLI 1600 /N i i oo
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1E00--r
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5H14H—7H23H AT B TIRNAHNIDEL12 (Direct Electron) HIMI T AE

é&1@%iﬁgﬁ|}%\ autoloader%ﬁ*ﬁﬁﬁ%\ EIA—EE&EE\ ?@H:ﬂ(ﬁ[g%\ 895CCD
6H20H—10H7H Wk, A A S IR AU . HAADF BB AROR RS . YR U0 1) H YR i P, o
37 RIS 22

LG AR ™ A AR P 33t

1) Yang C et al. (2012) Cryo-EM structure of a transcribing cypovirus. PNAS 109 (16): 6118-6123.

2) Xue Y et al. (2012) Ultra-structural study of insulin granules in pancreatic B-cells of db/db mouse by
scanning transmission electron microscopy tomography. Protein Cell 3 (7): 521-525.

3) Roy A et al. (2013) Changes in the quaternary structure and function of MjHSP16.5 attributable to
deletion of the IXI motif and introduction of the substitution, R107G, in the a-crystallin domain. Phil. Trans. R.
Soc. B. 368(1617): 20120327.

4) Sun D et al. (2013) In vitro Assembly and Electron Microscopic Analysis of 30 nm Chromatin Fibers.
Progress in Biochemistry and Biophysics 40(8): 739-747.

5) Wang X et al. (2013) Atomic Model of Rabbit Hemorrhagic Disease Virus by Cryo-Electron Microscopy
and Crystallography. PLOS Pathogens 9(1): e1003132.

6) Zhang K et al. (2013) Flexible interwoven termini determine the thermal stability of thermosomes. Protein
Cell 4(6): 432-444.

7) Zhang Y et al. (2013) Structural Insights into the Intrinsic Self-Assembly of Par-3 N-Terminal Domain.
Structure 21(6): 997-1006.
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= iR n il
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1) Li H et al. (2013) Transformation of odor o L
selectivity from projection neurons to single mushroom w (X e P 5
. . afr i Ei L2t
body neurons mapped with dual-color calcium o R

imaging. Proc Natl Acad Sci.110(29):12084-9
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(Nanoscope llla Multimode)

ufiA
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IR - AR 2 Y =
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2011 87 5.46%

2013 344 19.33%

AEZ AL ™ L iR AR Pk S35

1) Chao Li et al. (2012) Metal-free DNA linearized nuclease based on PASP-polyamine conjugates.
Bioconjugate Chem, 23: 1832-1837

2) Liu, S. et al. (2014) Structural Basis for DNA Recognition and Nuclease Processing by Mrell Homolog
SbeD in Double-Strand Break Repair. Acta Crystallographica Section D, Biological Crystallography, D70.
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1) Xia P, et al. (2013) WASH inhibits autophagy through suppression of Beclin 1 ubiquitination. EMBO J.

32,2685-2696.

2) Wang S, et al. (2013) Sox2-initiated transient autophagy is required for early stage reprogramming of

induced pluripotent stem cells. Cell Stem Cell. 13. 617-625.

7. PR S T HER L B ER
1IZ1THR% (Delta Vision OMX)

S5 K6 B TR 3 HE 9O AU R St Delta Vision
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20134E10 A LIS iE e B
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1) Huijie Zhao. et al. (2013). The Cep63 paralogue Deupl enables massive de novo centriole biogenesis for

vertebrate multiciliogenesis. Nature Cell Biology 15(12):1434-44

2) Yang Niu. et al. (2013). PtdIns(4)P regulates retromer—motor interaction to facilitate dynein—cargo

dissociation at the trans-Golgi network. Nature Cell Biology 15(4):417-29

32



2008—2012 TfE L84k
RE20134F FEH I

8. HEA IR X E CRETS10KITEAER)

ERE20114ES TR IE IR BEAR S5, 20134E 2RSS HLN 674 73 CPU/NEF . L1200 CPURLBER 24/
I REE365 R AEAL TSR ke, SR BT 46 A 55 IR A I R Ge it

mE Tl

[ Eead]
L]
LR -1 HH ]
w EERG
L R4 ]

a B L} B L L | a8 5 L 3

B e R i i
SRISITS 10K B4 82 8¢ 255 A MUSRAOFI A 5 SRBITS10K B A 81201 3EFRMANE B R G
FEZALES ™ R AR P S

1) Chunfeng Li. et al. (2013) A peptide derived from the C-terminus of PB1 inhibits influenza virus
replication by interfering with viral polymerase assembly. FEBS J. 280(4): 1139-49.
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HEA wEA &R E
2012410 A 12H N Pathway tracing using biotinylated dextran amines
5 Characterization of the calmodulin-ryanodine receptor interaction
2012411 42H MR by cryo-electron microscopy
2012411 H16H PN Examination of electron stains as a substitute for UA
2012411 H30H | EHHEY) B R R SR
. Correlated fluorescence and 3D electron microscopy with high
201242123 14H EA sensitivity and spatial precision
s Correlated fluorescence and 3D electron microscopy with high
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20134E1 H25H Tk AFM, section and 3-D reconstruction
- Visualizing Proteins and Macromolecular Complexes b
b4 g p y
201342348 H PRk & Negative Stain EM: from Grid Preparation to Image Acquisition
20134634 15H g E::rl;ll((:%tllBo? of vitreous sections for cryo-EM by focused ion
201343 H25H WME direct electron detectors
; Freeze-substitution of biological tissue for the localization of
2013445 1H i water-soluble compounds
2 Ly Reversibly Switchable fluorescent proteins for RESOLFT live
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20134F4 H22H N A new protocol for preparation of biological specimens
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201345161 ZH cryo-electron microscopy
o Pre-Embedding Immunolabeling for Electron Microscopy: An
2013453 13H LA Evaluation of Permeabilization Methods and Markers
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201345 427H FHUR Fluorescence Microscopy
s Sl Correlated atomic force microscopy and fluorescence lifetime
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. Single Particle Electron Microscopy Reconstruction of the
p-d g 157
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In-situ integrity control of frozen-hydrated, vitreous lamellas
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20134105 14H WM image formation modeling in cryo-electron microscopy
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it Silver enhancement of nanogold particles during freeze
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Introduction
mwmmm“mmhmmd.mdmmndm | and the scaffold prolein Pard is an
easontial comporent o date the The M i mmbdhimuhmhmm-ﬂm indicating that @ can Sather
wmumm::mwmmgwmm:wmw S0 i’ very imponiani and sigrificent 1o sobes e siructune of Pard 1o
disterrrirss tha if NTID may sere as a platior for arganiting other polacity-regulating probsing.
From the difffraction paltern of partiches in thi raw EM data, we know that Pard Rhas the halical structune. Even B cuter diamsster of Pard s about 100 A,
inner digenaler & about 39 A, but its @ very thin Slamee with the Thickness of just 30 A [moasuied from e dmersion avorsged paricies of Pad) Xs
dilicull 1o 9ol & chear dffraction patiem for this 50 thin amaenl. YWe firsl reconsinscied (e PRIENTD siructure using [HRSR matfod (Egeiman E. H ), hen
refine the siructune by EMAN sulle (Ludie st al, 1998). The resolution of the final recomsiruction was eslimated by F5C o b abeut 53 A using the 0.5
enberion

Helical structure of the Par-3 NTD filament hjr cryo-EM

G e
|

il | ¥
I

i
g

Figure 1. Cryc-EM reconstruction of the Par-3 NTD filament The 3D
struciure of the Pas-3 NTD filament was successfully determined by using
the terative helical real space reconstruction (IHRSR) method. This model Figure I. Structursl anabysls of the Par-3 NTD flement and svaluaticn of
was furiher refined by symmetry-restrained mobecule dynamics Mexble ey reskdoes for Pard NTD selif-sssembly. Comparison with the helical
Pittireg {MDFF] approach and finally s picely with the cryo-EM map. m“"“wwhmmm':‘f:"m“ mu:wmuww
Structure comparison with crystal structure of Par3 NTD pacsing,

. J,:_",é*'-'- Figure 4, the crystal structure

‘_:‘5,5-- 5 interaction. The “front” sie of
I l, -,|1 Pard NTOD B posiively

charged
two basic patches, BY and B2.
" - In contrasy, the “back™ site of

i ihe molecule s w
| harged and can be sep

inlo two acidic patches, A1

and AZ. The contacts between

e two Par-3 NTD molecules

A T
,_.r e are chisfly medisted by these
- & ek twe e surtaces with the
AVBT1 and ATE2 ineraction
j pattemn. This intra-imbersction
p"..-_g- B s the same an the one of EM-

*.L"' J"F f

| 4
Figure 3,
crystal structure of Pasd NTD.
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¥ Diepartment of Chomistry and Biochemistry and Division of Bicdogical Sciences. Universaty of California-San Dhepo, La Jolla California. United Skates of
America

Intreduction

Rabbil hemorhagic disease virus (RHOV), the siclogical agent of rabbil hemorhagic disease, belongs fo the Lagovirus genus in the Calicivincae tamily,

Thes moleculr structure of member of Lagovinug (8 still unkomran in detsl. We repomed @ oryo-sleciron microscopic reconsinuction of wild RHDV af .54, he

W‘IH struchires n!I'IQS and chmdnnl its major cagaid peotein VPGO at 2.0A. and the building of & completn somic model of ®e RHDV coapsid.
ts of YPEO from six groups of RHDY sirains reveal seven varied regions and suggesi three putatve binding pockets that
nlqhhmuﬂlhrﬂn-umd group antigen binding. A flexdble loop {aa 300-318) selected from these regions is found 1o interact with rabbi tissue cells
and bo contain an imporant epiops for ans-RHOY ansbody peosuction.
P CrycEM reconstruction of the RHDV viren
Highdy purified RHDY vinoms (Figune 1A]) obtaened fom e I of sfected domisss rabbits
warne usexd for cryoEM studies (Figums 1B The stnuctune of RHDV (Figure 1C) reported hem
has a resclution of & .54 8A based on Founer shell cormslation (FSC)ouloff thresholds of 0.5 and
0,143, spoctively, The resolution of Se RHDY inner shell is higher Tan Mat of its outer shell
(Figure 10,

Crysial structures of VPO § and P domains.
RHDW VPE] contiens thres domairs (NTA, 3 domain; P domain] and & shon hings (Figuee 24)

The crystal structune of S domain (2.0A) fods imo an eight-stranded [-bamel (Figure 2B); and P
diamasin {2 0A) consats of two sub-domains, called P'1 and P2 (Figure 2C and 20).

Figurs 2 -
ey T BT e T - =
capaid e
A poeudo-atomic model of the complete -] e I
RHDW capsid was consiructed based on o8 ~,
crystal structures of VP8 (Figure 3EL. Three 'n: =
A/B and CAC dimers pack allematively wia 5 -
domains around thres-foid axis and NTA b
domain folds oo its cognale 5 domain
(Figrres AL Tha NTA domains of B and C r-l

B

& phag-liue derdily surounding the thres-fold
axis (Figure 38). The cno-EM denssty maps
o ATB arsd CIC capsomens showed the
intaraclions betwoean e P2 sub-domans
[Figura 3C arvd D).

manomes form a neteork of inleractions with -;7

o b ey e e ey mmmmnﬂwm-ﬂmﬂ
' e S0 glons on cap surface.

e The results of mulli-sequence aignments of YRG0

. . among all curreni RHDV sirairs reveals seven varied
rfions (V1 30 VT acrooe difierent siraing. These seven "
wariation regians ane localed af the ing foop TOE——
L1 to LT of the P2 sub-domain and three cavities (C1, j...
C2 and C3) on e cuter surface of the RHDV cansomes I
wenre forund, which Fisght contribub b HBGAS Bindig. i...

T

Variation reglon V1 of RHOV VPG ";_—"
Binding assay of the rabbit tissue cels by the peptides derived from the loop L1 suggests the hepatocyte and splencoyte cells express recepions capable of
bénding baoth pepbces. but RK13 cells do not (Figure 58). Wasiem biofing assay of the sora containing anti-NJS-HLH and anti-MJ850-KLH antiadies sgainst
RHDV vinses shiwed antibody ther induced by KLH-NES higher than thal induced by KLH-NJBS5A (Figure 5C). The vinss chalenge axpenments of HYD
airain displaved 100% immune probection in tvo groups of rabbits vaconabed separately Wit KLH-NUES and KLH-NJE5A demonsiales loop L1 (Figune S&] in
P2 sub-damain of VP80 forms an epilops in RHDV [Figune 50
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Ultra-structural study of insulin granules in pancreatic B-cells of db/db
mouse by scanning transmission electron microscopy tomography

Yanhong Xue. Wil Zhao, Wan Du, Xiang Zhang, Gang N, Wang ¥ing, Tao Xu*C10
Mational Laboratary of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Befing 100101, China

Insulin granule trafficking is a key step in the
secretion of glucose-stimulated insulin from
pancreatic f-cells. The main feature of type 2
diabetes (T2D) is the failure of pancreatic [i-
cells to secrete sufficient amounts of insulin to
maintain normal blood glucose levels.

In this work, we developed and applied
tomography based on scanning transmission
electron microscopy (STEM) to image intact
insulin granules in the f-cells of mouse
pancreatic islets.

Using three-dimensional reconstruction, we
found decreases in both the number and the
grey level of insulin granules in db/db mouse
pancreaticf-cells. Moreover, insulin granules
were closer to the plasma membrane in
diabetic fi-cells than in control cells. Thus, 3D
ultra-structural tomography may provide new
insights into the pathology of insulin secretion
inT2D.

Figure 2. {A) Slices from each reconstruction (supplemeantary
movie 1,2) show morphological difference of 508 between 16-
week-0kl male wi and db/'db mowse i cells, Bar = Tpm, (B} Density
of 505 (n=372) in db'db mouse f§ cells (n=10) is remarkably lower
than that {p=731) of w1 cells (n=10) (p<0.001 by Student’s st
10 ¥ gells were analyzed in both db'db and wi mosse ishets,

Protein & Cell. 2012.3(7): 481-559

FoARLFGLAMTo

—_—t

Figure 1. Cirtho=slce ol
reconstructed volume (Spm x3pm
xTnm) of [§ cells from a |6-week -
ol male wi mouse conains many
imact secretory granules (SGsh Pixel
sone = 2.5 nm.
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Figure 3, (A) Histogram of the dense core grey level, The demse core
grey levels from dbidb mowse | cells displays o distinguished left
shift (p=0ui0l by Students r-csth towards light grey direction,
sugpesting defective packaging. (B) The Kolmogorov-Smirmov test of
the derse core grey level (praluil )
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Figure 4. (A} Hswgram of the nearest distance from granales o
plasma membrane. More insulin gramales m f=cell of db'dh mice are
in the |1ruxi|11'il}' of the plasma membrane (0=100mm) as mrlanﬂl
with those in normal fl=cells, which is confirmed by the Kolmaogoroy-
Seamov test {pe00001) (B).
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Fig-5. (aiR. parkeni infocied CoaT coils - image courtesy of Matt
Walch, Unibareity of Caldomia sl Berkoloy
({b) Streplococcus colls - Image countesy of Cynifia Wilchuroh,

University of Techrology
(o) Image courtesy of Renate Moriara, Urdsnsidads Fedenl de Sio

Pade (LINIFESP), Sa0 Paulo, Brazil
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Fig-2. WASH i localiped in aulophagesomes. (A) WASH colocalites with
GFP-LCY upon slarvation. (B} Autophagy-related WASH dess nol
colecalize with EEAT. (C) WASH localizes to unclosed autophagosomes,
(D) WASH does not localize in aviolyscscmes. (E] Colecalization of

Fig=1. NRK cells mminostained with antibodies againsl microtubule WASH and aulophagy substrate pE2 during autophagy. For (A-E). scale
and MIP were analysed by30-SIM. Courtegy of Yang Mo, Jiaga Liuls bar, 10 pm. (F) Immunc-gleciron microscopy analysés of Hela cells
Gk, State Koy Labovarory of Molscular Devaiapmantal Bislagy, insifede of Ereated with EBSE for 1 h. Scale bar, 100 nm, Cowrdesy of Jused Fan's
Ganales and Developmavilal Biology, CAS, Chird Group, [BF CAS. Publoston in EMBO J 2013 Aug 23
Image Details: Imaged by Defta Vision ONX Supor-resoliion Microscops Image Detalis: images by Lassr Scanning Confocal Mcroscopy (Ohmpus
Boaks bt 5 g FW500]
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Fig-i. AYDNA consirects for expanding the genetic code of A, thalbana.
B} Fluorescence images of A, thallans expressing MBIRNA., ™,

AcTHRS, aned GFP-TAG-mChetry-HA in the absence [1op) of presencs
Fig-2. Live COS-T cells co-transfected with LifeAct-mChenmy and MAPS.
EMGER were analysed by 30-5IM, Courtesy of Mao Clang. Tao Xir's {boftom)ol § m Acri. DIC=differential inferference contrast

micToscopy. Cownesy af hangyun Wang Group, ABF CAS Publicatian i

group, inshluhe of Biophysics Chnese Acadomy of Sclences 0 T

e i paz Angew Chem Inf Ed Engl. 2013 Sep B:52(3719700-4
frichgh ENtala = hyingpon] by Dl Viklon NI Spaé-paclution Micronccs Enage Detnils; Imagad by Losar Scanring Confocal Mizroscopy | Ohmpus
Scale bar § ym FYE00)
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Fig-1. The reversal of replication forks in fission yeast genomic ONA Fig-2 AFM image of Mut protein and OMA complex
of Sz My, Doochun Kong's Groug, Poking Lie. Pubication in Courtisy of Yonxio Ma, CAL BP CAS

Coil, 2012, T40(8): 1221-32 bnage Details:

Image Details: [ d by Picoloros Multimods ing Probe b v. Bar: 250 nr;

Imaged by FE| Tecnai20 TEM with accelerating voltage of 1204\, aher

platrum shadowing. Bar 200nm

Ddnm - Fig-4, Pluronic L64 in bmimBF4 solution
Courtosy af Shechua Zhang, Lieng Zhmg's Group, Shandang U,
Publicabionin J, Pers, Chem, B, 2008, 112 10228-23

Fig-2. RHDV partickes
Cowtesy of Bingquan Gao, Fal Sun's Growp, 87 CAS,

Imiagee Details: Image Details:
Imaged by FEI Tecna: Sparit TEM with acoiaming voltage of 120k, afer imaged by FEI Tecnad0 TEM with acosierating voltage of 120KV, after
negative staining. Bar 100nm. neaze frachee replication. Bar 200nm.
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