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E R T 02015F E TIEMA

o R B AR W BRI T T RE AR T 6 A AR e AL T AR i RHE R SR, B0 TSI AR
FNDIWLRE B A DEREE R w8 73 8 = AR BOR IR T, 383 oo A e v o0 M = A 5 Ry O AR R [l 2 A i
BRAR R . el PN W FE BB AT, 1B M TR AR AR, ST EY AR 0 I
B ARV A H & AR ARV R RS R TR AR Sk ARSI T 5 AR T . AR B
APWETLOL S WORWT I SRR B0 7E SRR AR S PO R TR 5K, ST AR O R J A i
B BRI RLLMWIFC G FEAFII R REFT RS TGRS R AR AR T X R A=,
L SEIE L KR R NiE T DR LI SO A A SR T s AT B .

AP EAR DA T R BRSO BIEOR L R A T BEOR . MR IR AR RN THOR
BT IOCRREEAR . BT I RS e R B UK BB L — R INVEY B Sl & B, IFK
T AR K X A SR AG B AR RS TAE. 20154 B A idg b Ot A4 AR IR 55 5 G i a6 7 Jb Rt K2
AEFE TR AERUTVE RS EHIMIE RS PERERSE. MAURSE, EITRS Rk, KIEH T
KEpEmi, PEBESREG . BRSO B M ER . B HAGFER . b5t XK
BORER O @EeWHET. ERESREAG . MZGWET. BAMRSET RIS R RAL, DU
A AR D EEYEARARAF . PORMN BRSO EoR e, XAk 55 S PN 1£32917.15
NS LT A AR 0 TAR R SR IR T 2 HE T URCR, XU R AE Science . Nature
Immunology. Nature Communications. Molecular Cell. Developmental Cell. Biomaterials. Macromolecular
Bioscience. Fungal Genetics and Biology. Chemosphere. Proceedings of the National Academy of Sciences.
PLOS Genetics. Journal of Virology. Journal of Structural Biology. Biophysics Reports. Autophagy. Genes &
Development. eLifeZF— & 51 [E Fr— i I #A T L.

WABSHE R AV BB B4, AR L BUD TR T T AL WD s 4 2 RUE i 7 PR =4kt
FIRBRURETBOR . BiTik. Hrb, BEMBIEEOR, BT BREEOR BLE R R UG B = AN Z W57 )
FIR e SR0H, SRR LV A 2 REE @ 7 Wi = e st M OB AL o . ARG O B T IT R
BB R BRI E A R LB —, T IESHEY) A A SR A R s B B B S USRI OR
FIHR SYEE BN T, BT SIGEORIOMEESI SR A =, Je SRR B RURBEOR; U, RER
THEH AR B KN BR . BUE2015E 1, AW BAR 0 T7 i 540 98 B2 P 5 R RIS 25 i) 4 35
TWH—I ERARRREH RS =00 P ERPEB A DIRETT AT H O ARSI MREAR SR E
LRI EZOR LA T, SRAUE KL R LRI, 58 BB R AL — T,

BEAL, AR RRAR LI SR BROT R 5 B AR R AR MEBCR AL L iE 3, 2015 b GRIp)
T E SR R A R BE R N EE” < [ B U T R A e B R AL BR AT 2 AN 201 SEE A i FL B VA R
R B RSB R B IE = IERAE, 58 Jm AR I B K AR 0 28 B #(d% Jose Maria Salvador Carazo
Garciafli - Pk 24 FHE 2> HEOO6 RIMEOR TR AW s Rk iy, AR 1 E WA B g
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SO REEREE B B

N AR
““‘ "‘\\

G BB T AR A S K e »

FELE BRI SRR AR AT FOT G HISCRE R, VIR A 020 1S5 BRI i i % BN B, JFSEEL T i
IR, FEL 2 Titan Al Talos B 4% FE T IRMAHBLE TS RIW . R, AP A OB IRR 5E 1 1+ = FAB e TRl Y
WA, 20164 i b i F B Titan KriosZ5 A R AY 38 W 46 (W B UL T HE#

300 KV k SHIKHE G T WA BE (300 kV FEG Cryo-
TEM )

F BV REFIFE bR

D R . 80-300 KVIELL T 3K HFH: AU #20.25nm
nm; {520 HERER0.14 nm; BRZE RE2. Tom; = H BB RS, Ak
PUFAT R R IR GREURDDO FEREBME, w708, KTl jies
90/ ; Autoloader H ZNHEFE RSL, A —IRPESEHIFAF M 12 RS T
FEHRGHAEI A L ERIE4K*4K CCDAEML, #!'5 Gatan US4000
895; Ml EfeE dyEse, A5 Gatan GIF Tridium; B STEM#E X AHAADF
PRI ES, 22 2EFEI Xplore3DAlSerial EM#K 14

A5 : FEI Titan Krios
TN (&%) BTE):

20094E12 8 FE IR -
BEFHE T EM R T2 AR S PR = a5 M 7 i i (Anpss ) HE
201446 5 0% EER FH Sy AR I
el Falcon L11- ZEHE AL AIGH
B3 4096x4096; BFELPIRRT: 14pm; HLFHHAE: 79 counts/e;
FEEIREA RS VG

B TR AL Falcon 3/&Falcon 2T, & JE T, (KA
RZEH G, W] SL4TCounting B IAHE, BAbHIH Wi 32, Ik, 1E
Titan Krios F3L223% = G AL, &M B2 TRIREIT, 55 84K<4K FEI
Falcon 3E #HL TR MAHML, SFalcon 37— E (X 223E) H2Kx2K
Gatan Orius CCDAH#L, LA J4Kx4K Gatan Ultrascan 895 CCD #H#/l.




T EPEREAEAR

FEIY RN AR STV

B FEI Talos F200C

200 kV g & GHIKIRE S L1~ BABE ( Talos F200C )

D 20-200kVIELERTE, Ik AR 2 E<10ppm/10min; K
SPHFHE: AU HEER03nm; 5B HEIPR0.15nm; BRZE R402.7mm; i
I OOREIRX) REREe, AIHEE708, Y AEEIR, KEHHED
SR RS E BNGIREBox; it Ceta 4K*4K 200kVAIHL; BB STEMEER, (4%
HAADF., BF/DFEIIZS) ; %235EPU. FEI Xplore3DA/ISerial EM#f}:.

HT ARG T 2GR PR = e a5t sa A (R ds) B
SR =R AR AR, T DA R UR ORI BOR o YR T BT R A R R
A STEMHL T W R A B KB WCEE TR, 0. 1. AT RRGRZ 7

CRFE BRI s 2. PIHEAT SOOI AR i B IS B s 3. W AT B T TR 40

TN (%) Bt
20144108 H ah b 2 ds ik gk

T EAEREAIEE

F YRR VE

TR ——— R AR = SR L R A

TAN (R3) HilE):
200255H

120 kVB i fdBe (120
kV TEM )

F B REATEAR

DIE R 20-120 kKVIES AT H; SRS (WITZ2) o )R
BioTWIN, BRZ Z%(3.7mm; £ #¥%0.38 nm; [ E A A AL A Gatan
cryo Holder 626 f1Gatan cryo Holder CT3500; HAg & Mj4H1K*1K CCD, %Y
“5Olympus SIS MageView G2; Mg & JiKHfi2K*2K CCDAHHL, %!*5FEI Eagle
CCD; ‘“Z¥FEI Xplore3DAISerial EM#f: .

F EEIhREA AR 5V L«

F 40 B A= 0 B A 4 R T S R AR R 51 A

200 kVB L R ABE (200 kV TEM )

Dig L . 80-200 kKVIEZERT I ORI LA (W LaB6 T £2)
M HER0.25 nm; BRZE RE2mm; L E AR FE & AL FF Gatan Cryo Holder
626F1Gatan Cryo Holder CT3500; it & JEHH2K*2K CCDAHHL, %5 Gatan
US1000 894; Z%EFEI Xplore3DAISerial EM# 1.

MTEMRy TEHEEDES PR =QEMTT . 20 (AR

A5 FEI Tecnai Spirit

TAN (£35) BilE):
2010 12H



QHEES i%%ﬂ'ﬁ]}"‘ﬁﬁ
i%ﬁkf%'!'l* W

BEFHE iCorr 3 ZZ 1 REANFE A7 -
2014518 & —AF R e % L B
BERR 18 R4t F S 4@ FiCorr

Y. 15x/0.5NA; k6. 460-500nm, §&{E470nm; KHHE: 510-
560nm; SR TR, AR

CCDHHL:

244818 % x 20502k, 12 bit; WiZe: WAPm T 1000 (F£ 5 73 HrEemt); i
. 0.6mm x 0.5mm

F BT REA IR 456«

FEI iCorr)'t: 2= 4di {4 ¥4 %1 T Tecnai Spiritis i L85 I, o S Rl 5 9%
FERAS, T LSBT FBR R s P 28 AT O e AR RN I R R
FRETE B UG AR 2 A1 B OGRS A, RIDERE & T ik 2pum.

WA K GHHG R 7 WA BE ( Dual Beam FEG SEM )

T EERERIFE bR -

RS T M, BFRIEEE: 350 V - 30 kV; Gag i, BF
HEHEE: 500 V - 30 kV; 23 #8%: 0.8 nm (@30kV, STEM), 0.9 nm
(@15kV, SE), 1.4 nm (@1kV, SE); BEC&PUSMAPIANR; BLEPP3000TA AL
IAE I R G A ERESL G 223 Auto Slice & View# A 1] ULzl H shik 551
WIE S

T BRI AR 55 TE -

AEIRE R REEESEY) A T RS G =46 H 14 (SBFSEME; "HIZ. FEI Helios NanoLab 600i
R 3 EVIRESR S KA G RN T AR S R T SN EE; A% TN (R%) K
T 2012508

T VAR

T ENEREATEAR

1oy L VA R ASCRE A P o s 1A 75 OGS A il AT V0 U ] R A2 B . e PTRE R
VIR VR OB ASFE i, LR 735 2000bar, 74 F £ 7920000°C/
s, AURIREERTIE200pm, KOKHEIN 7 PR A VR TR B PRIE 4 VR IR S
299 Ltum) , SEILTR AR A AP ORRE ) R R L E

T E I REAR 55 VE

D EEKER 2. Leica EM HPM100
2) B EBE RS, AR, 2, BN () BE:
3) S TR, R P T AUERIAIE



e R VA5 AT K PR BE PR DR R E T 1) B SRRTS AN B SE 45 0, S b 2 ]
TE X FE S R R AR . B DT ERI S G R SR AR, #
HTIREHA, AT GBS st aT DUEAT S (2410 TAE,
EALEZA RV A HAR, AT A A = e A T A

F B REAITEAR

e AR SR R Y v 1 7 O i R AT VAR [ e 35 . B AR
VIR PG A R B ASFE &, HE /778 $)2000bar, 74138 % £ 7420000°C/
s, URIRFERIA200pum, KORIE I T Pos AR IR E - Il PUd A R IR
2PN Fum) , SEEL T AIM . AL A RRE S R AT A ERE E

F I REAN AR 55V L«

D EEKFE

2) BRI IBIEIRES, WA, 28 HSE,

3) AIPIRRRAER, I P L =M
P74 AR KR FE B AR R 0 1 SR RS PSS 4, 38 2 N o

SERTFE AR IR DA R . E W DU ZE SR R AL WIRITR. %
TSSO, AT AL A R M 5 ] DASEAT S e fb 2 1 AR,
EAERARVI A HOR, AT AR R0V R LA — 4R A T AE .

A H UL (Leica AFS)

FEERERIFR bR :

LIREVEHE : -140°C ~ +70°CH] %

2B SRMBSL, — IR RS KIBAT, WAMSIREEAND

3.“Deep Freeze” Dt SUVFAEAR T--140°CHEATFE i 75 7%, “TF D) il A 2L
HeBRIR SRS R

4. LED®RH, LED%4MT

5. R0, SMAM RS AR, FHAEAF AT

6. REpi%E, BIMALER, RAsEdm, Wi gs, w1048 ),
BN P A9 FR T

7. %4, WEHRARS, A#HAEETHH =5

RIS Leica EM AFS2

T EIhREAAR 55 - BN () B
T TR R AR L ASR AR, (RN B ] W i 0 AR S A 2mﬁu€'

B4R, Leica EM AFS2 Il Leica EM FSP (A 4B MRIKENR) , &N
Leica EM ASF2 Rl & iH 1 S B A B R G, v AR & AR FIB
i AR A A BRI EE X ), N B LEDSRAMT, BHINTEREIRE
ERE . R EE A AN R B T AR G LED BRI XT, Oy W EE RN e AL
B



AE: Leica EM UC6

TAN () HHE:
20104128

G

#S: Leica EM FC6

MIN (&%) BTE):
2007458

AR

BV RERIFE AR :

Leica EM UC6 ##V) HLE LA T LA 1D HLE F 4k 2) dha
KBS EME; 3) Bl Enla. HU) A % 0l E7E E~0-50mm, FE
fn 3k JJYE L OR200pm, ) HIE FEVE EI7E0.1-50mm/s 2 18] . T JE FEAE 40K
WENHOR G 2 18], TP AT DA AR e T30, W &I, 152
HOmEMYIF

Leica EM UC6 i@ ] HUECAHELHE T) & FIRE i Je % . FLT) 6 nTik4790
E A, TR E B s A ), BT R . HE A R
SR i B i e PR T IE, AT DUREAS [R] TR P, 25 B 2 [ 1) ] e 7 9 3k
b, BTSRRI A

F BT REA IR 56«

Leica EM UC6 #B# ] Fr ML F T AR S il 55 (04 3, Tk A7 e v A
PR EENH T ARG %, SRR, HERES, DRRA
Y il 4 o

FEPERE AR

Leica EM FC6 iR 1) i Wl L fELeica EM UC6 #ATE Y] F LA LA
FINEMGRE RS, HEAGHAMURRERS . WE BT EES, 1S
BERS BRI AT A R PR 58 NASLINTR RS 8%, Bl iR B 5 AR M
#, HAEARE L ERE-185C, wf Ll L EYIRE A AR T A
Y] (TokuyasuJ7i%) FIA R &K AR FR 2. Leica EM FC6
IR U0 A LA 4G 5 i R AE B RIRE e . AR, W VRAR 1 AT ()
BSCEWEIE ], H BT A R F 752 ol R g R e AT s el
PR s B . ARIRA P LEDRE B, J7 (8 FH P R R AT U0 A B g A
gk .

F I RERN IR 55

Leica EM FC6 {IGii H 1Y) A WL Bl 4 AR U1 AN b T A, il
AR A VAR D) B AT I e AL AR, TR R R 40 P
105 % 2 5 A AL I BB AR A& BRI B R R AT = 4E F M1
TAE.

FEMERERI R bR

Leica EM FC7 {RiRE U] A B2 7 Leica EM FC6 I iR 11 F ML AR
B ESul R, T AR RAGEEY A AEEED Y, RHEH
TAHE K



HAKRIIL, Leica EM FCT ARG U) A HlL AN Leica EM FC6 kil # )
FHLR EZE X, R X RS KD VI A R EC B T R &R
GEAER R EBCK R 88 . HATR IR IR E-185°C, T LA 2 LR
a4 TR DRAT T IRV O T D) P A R 35 7K UL S5 AN TR (0 75 22

LT REMIR 5 G -

Leica EM FC7 i U] A L ) v U U0 JCHo 5 /K UL e AT
TR, R Z AR R B R S KD ATE RS R H B (CEMOVISHEL
), T EHZABRE T MRS ME S RE UL =4 E . JRaER R
BEARCEOR, M EA. WENAEAFC SR S 2 s T
e

#E: Leica FC7

TAN (&) BiE:
2013410H

FIHEEE 998 ( Scanning Probe Microscope )

FENEREAEAR

Z I AFMEE 5 0: Contact ModeFITaping Mode; AFMA4 70 #F %,
XYJ7[a2 ~3 nm, ZJ7[70.5 nm; "] LAGEATSTM (FHHBEE R MAR) Miff.

T BT REAN IR 55V

FEMROK R U E IR M A 51 ELIEXTDNAL RNA, & H
JREEEY R TR AR A B BORAT T T IR, eI sl iR

B2 Nanoscope llla Multimode

TAN (£3%) BilE):
20044

L5 LB = 5y FE RO A BE ( Structure Illumination
Super Resolution Fluorescence Microscope )

B RE R AR
ST Mode&5i M B b = EMH A, nIsLEl =R 6l iE
(488nm, 405nm, 561nm) @S FFREG, HAXY M5 FFRATIA80 -
120 nm, ZJ7 a4 P 114300nm; Conventional ModelJt i 5% 37 ;x #HFA 5
A, TR FIHIEshA G, IR HE R i e m]iA 33 (s .
FE I RE AR S Y0
- FH 1 W8 22 20 i N 45 5 0 T WORS B e M2 A 20 A, IR FE AR K o e 4l i
RIZ: DeltaVision OMX V3 . , e N
WIIZ B FiEE s o T & 0 WERE 70, v DU 82 21 SR (1) 40 Bl 1 42
BN (2%) B o
20114E128 g fiigee) .




#IS: Marianas SDC

AN (&3) BE:
2009448

o DR R B G L R A WA BESDC (High Speed Spinning
Disk Confocal Fluorescence Microscope )

BV RERISE AR :

2 B0 1E B U6 e (Zeiss Observer Z1) 3 400G %% (405nm.
488nm. 56Inm. 640nm) ; HZNFRZERZIEE & (SAC) ; MEA40X.
100X; MU A LR AR AT (CSU-XD) 3 ¥R TFHEMCCD; F4 3t
REMB . 2N BEFEIDGEIDEE (FRAP) =£6i%.

FEIREFI IR S5 TE -

=BT B DRI A, M SEEL 2 L BUE DI RE, AR 2 4
EOETE AR EE (g ok fE, IEED) ;- HREBUR SN RS (TIRF)
FARARE R FIR AT R A s,

o G B SL S AR A BEXD (High Speed Spinning Disk

Confocal Fluorescence Microscope )

T EPERERTEAR

AN B4 EH SR B OE AR (Zeiss Observer Z1) 5 Bt34NE0%
#% (405nm, 488nm, 56Inm) ; PE10X. 100X; K7 a2 G
PR XY BT &/ R B EZ Sk XU R L R e R
(CSU-X1D) 5 HOLTZEMCCD.

#IS: Andor Revolution XD

T E T REAAR 55 BN (25) B
= *J18)
A S 2 AETE AL DR B S SO AR, A TSR E 2, =4 20124128

W= 3 4 BAGA E 3D R S5 D g

W9 A B BE ( Two-photon Confocal Fluorescence

Microscope )

T EVEREAIRE:

T2 2% U 7 Bk P KPR 52 (710-990nm) % A W [ 51 45 5 1% il
Wi &4, 1IE® &5 (Olympus BX61WI) ; B ¥k %8 (488nm.
543nm. 633nm) ; WEAHAX. 10X (W) . 25X (W) . 40X (W) . 60X

(W) &

F DR AR5 VE -

FI2 . Olympus FV1000MPE

ST B A et/ BRI E . FRRERSES, oK BN () B
I 1] B U G RITT 40055 AR 200 B AN 28 27 DA R J 1) 2R R 2006417



T EVEREFNFE R

G RO IR ISR A A BEF V1200 (Multi-color Laser

Scanning Confocal Fluorescence Microscope)

HLZN {3 B e e B (IX83) , Wz sh MNP EE I E, ik
ANEEEE (405nm . 473nm. 559nm. 635nm) , 3NIEIEIEIE, K1 ES

A5 : OLYMPUS FV1200 JeiEiE; BN RSE (EVA) Bk, #i—AN15005 6505 .
TN (Z3) BE: F TR IR 55V -
2013118

ASEIXY . Zo T MERAE AT N2 OO iifg; SEnfshss
JeRREIME M RATIRFEYES FOL TR S, SSBUBRR I HOLE

SR

WO ISR AE WA BiFV1000 (Laser Scanning Confocal
Fluorescence Microscope)

F B RE AN bR -

AHFEE R REME (1X81) 5 F4MEOLH (405nm. Multi Ar
laser 457-488-515nm. 543nm. 633nm) ; YHEE4X. 40X, 60X. 100X;
L3N 9 I TE K IANE S IEIE, HA R RS,

F eI IR 55 TG -

Z A4 77 TN 2 R G RN AR, S8 ILAE SO I R I AT 3R 5
FERR . SRILH405 nmBOLN RN FOGE A FEKE (FRAP) . GGk
(PA) | JHEHREESLL .

BOEF I AL R B BEFV500 (Laser Scanning Confocal
Fluorescence Microscope)

FEEREFIFE bR -

AW E BB (IX81) 5 F4/MNEE (405nm. Multi Ar
laser 457-488-515nm. 543nm. 633nm) ; A S5X. 60X. 100X,

F BT RS IR S5 V8 L«

LA RN E G DICHE B g AIHEAT 2 28 AT BB R X
W —4EEE, aTRER ARG R .

2. Olympus FV1000S

TAN (£3%) BilE):
2009%12H

A#S: Olympus FV500

TN (R35) BlE):
2003428



S ORI A
SRR

T 40 Mk 14 1R OGP BE (Invert Fluorescence
Microscope for Live Cell Imaging )

FEMEREAR IR

S BRI E PO R (IX81) , BIZDCRyEMAEE, MHi10X. 40X,
- 60X, FtEAZEME: B MicroPointiOG 1% £ 46(365nm); 15 20 HE bk
| #IZ, Olympus IX81 MicroPoint CMOSHIFL; [FHCO241 I Hi 77 =

MIN (£23) B F BT REAN IR 550 L«
2013 AT SEHL K R AN 2 4 3 T B R A% 7 IF 4T IR £ MIDNA

Blitg, BTN E YT, FURA-28GE 1 LA EF 5L

i VERE T ST HLAERF

T BV RERIFE bR

ZERIEA 1300/NCPUK, 400TB (/7R &, RMi5ae 4N 1475
GRS, HARGEE: TS24, F PSSO SR e %14, '
TI#ERA 8 ANCPUKL, 16GHAF: 80/ HILEE T £ FI204™ Py 3408 v ik L I 47
AL OXEE A S A 12 ANCPUKE, 36GIAE; IANETT A (4840CPUK,
256GNAF) + 4NGPUT ki, AN ST A 84CPU, 896CUDA,
96GBWA7; A JFAT MINFSHF S R G0, Hi#E ML Parastor-200, 171
HENI60TB, Jo & WA LN/ NIBRI AR5, SR N60TB; = 1HH

& _
RS JRETS10K
TN (&%) EfE:

20104108 /2% Ji Jk Ethernet, & 22/ %5 T JkEthernet; #:4F R 48 NLinux (641471
RHEL6.4), 1N RS ATSIM V1.0,
T E D REMIR 55 G -

SRR IR . BARYIP AR SN, B R GG EE AL
M, SRS, T, e, g, DR AR A YIE
SREY EPRIPAG T A A

CBIILFERF R Re 7™ AR THUE S Bl 22 SO A o A B CRL s dr, i
: 17, IR XREMEEE, T95HEIEA KT IR UK M STk
ol —— e Rk, BANSFEHHRE T —EHIK O ME RS G T RERS,
CBI¥iE R4 T E& % (Bl 3RS IS #éemdatal, emdata2, emdata3; 1
ANEHE PR S5 28 3/ % T {E ukblue, red, yellow%s) 2 [a] (B AL i3 78
FIIE9GH/s VAL, EAN SO B AR A . B 13dRe & AN 72 B BT
T 28 16, i CBIEHE R S A9 5 BEHPC I $bs 4% St FE L JF ok (Al
WK $2 5 T 8%,

W AR OF TR —8, M5 N “BEGParaStot-200", WA
HREN340T, st RE TR TS 10K 130 fF R 5.

RGN E 2 R

[EReR a00e

10



AR PR SRR, BSOS B IR RG AT AR SRR, R
AR 26 10 FE P R FR P 1 T 2 7 1 s o oon xRS

RO 7 M ST L T S S M 1 40 A RS WL, 7 R 3 i
GBI RS R FE BeRai AN LBIS f, FTSEME R A% LT

S AL ARG VOB AR 151 40 A BI 2 N BOR I 158, SRR EE T 24
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1) Zhouliang Yu, Xiang Zhou, Wenjing Wang, Wenqiang Deng, Junnan Fang, Hao Hu,Zichen Wang, Shangze Li,

Lei Cui, Jing Shen, Linhui Zhai, Shengyi Peng, Jiemin Wong, Shuo Dong, Zengqiang Yuan, Guangshuo Ou, Xiaodong
Zhang, Ping Xu, Jizhong Lou, Na Yang, Ping Chen, Rui-Ming Xu, and Guohong Li. Dynamic Phosphorylation of
CENP-A at Ser68 Orchestrates Its Cell-Cycle-Dependent Deposition at CentromeresStem (2015) . Developmental
Cell. Jan 12;32(1):68-81
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3) Pingping Zhu, Yanying Wang, Ying Du, Lei He, Guanling Huang, Geng Zhang, Xinlong Yan & Zusen Fan.
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5) Sheng Shen , Xing Jia, Haitao Guo and Hongyu Deng. Tegument protein ORF33 of a gammaherpesvirus is
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Liang(2015).Intracellular Self-Assembly of Taxol Nanoparticles for Overcoming Multidrug Resistance (2015) .
Angewandte Chemie International Edition; 54(33):9700-4
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RNA Polymerase Complex at 4.3 A Resolution. Molecular Cell57(5):925-35

2) Li X, Feng H, Zhang J, Sun L, Zhu P*. (2015) Analysis of Chromatin Fiber in Hela Cell with Electron
Tomography. Biophys. Report, 2015, 1(1):51-60 (*corresponding author)

3) LiZ, Qi X, Ren X, Cui L, Wang X*, Zhu P*. (2015) Molecular characteristics and evolutionary analysis of a

very virulent infectious bursal disease virus. Sci China Life Sci, Vol.58 No.8: 731-738 (*corresponding author)
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PeRtH e . EIRHLT, S EEY L 2 A A ) R e ML 2 1 SFELA /AT &1, Al
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RRIVEJERAT R, FREABHAR AN HENAT. BE, HERANEZEEEEAF E R A5
W82 930S S e E ANV R PR A BT R T VR AT T AR R I 4. SA3TH L7, BN M H EMER
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(1) iﬁﬂfﬂ:@%ﬂi%ﬁ*r@b%%ﬁﬁjose Maria Salvador Carazo Garciaf 12 AR

201558 H26 H 231 H, PUHESF B Z BV BOR AL #f Carazo Garcialli +-52 f KW 7T S3&1E, V7 £
PP A A L, FFERTITRE T — RAM ¥ ARIES). 27H B, Carazo Garciafff 178413 f & 1R 4R
5 T 85 9*“CryoElectron Microscopy: towards higher resolution in cell biology” ft)4= 4 K43 1+ [ 58 5y SE i =5 2
ARiE. 27H N4, Carazo Garciaf® -+ 78 1% B85 RGN EUHF ) 2= (A mini-symposium on cryoEM image
processing) I, 43 FIH T & N“Initial Volume Problem in cryo EM: Problem Statement and 12PC new results” /I
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VU B PG AL PR IF) L flworkshop  (Mini-workshop of cryoEM image processing)
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H Rk 1% Hi>20154E EE Journal ClubA & K B E) 3R

Six Common Errors Cause Dangerous Mistakes in Interpretation of Electron

01- Eon
2015-01-12 % Micrographs
2015-03-09 Wi Ak Controlling protein adsorption on graphene for cryo-EM using lowenergy
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Imaging ATUM ultranthin section libraries with wafer mapper: a multi-scale
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approach to EM reconstruction of neural circuits
An improved procedure for low-temperature embedding of high-pressure
2015-04-02 T F frozen and freeze-substituted plant tissues resulting in excellent structural
preservation and contrast.
2015-04-10 Z== & |Fixation-resistant photoactivatable fluorescent proteins for CLEM.
2015-05-15 2T qurelatlve microscopy: Bridging the gap between fluorescence light
microscopy and cryo-electron tomography
2015-05-22 # %  |A High-Speed Fixation Method for Immuno-Electron Microscopy
2015-06-19 gk [E  [Structural analysis of multicellular organisms with cryo-electron tomography
2015-07-03 T B Deformable elastic network refinement for low-resolution macromolecular
crystallography
2015-08-31 MG Thop rings from amqrphous ice and 1mp1.1cat10ns of beam-induced Brownian
motion in single particle electron cryo-microscopy
A focused ion beam milling and lift-out approach for site-specific preparation
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2015-09-28 ¢ &  |Mapping molecules in scanning far-field fluorescence nanoscopy.
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2015-11-23 BEE ngh—resoh.mon whole-brain staining for electron microscopic circuit
reconstruction
2015-12-07 2T Extended-resolution structured illumination imaging of endocytic and
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151 B4 il % ¥ C.elegans, Ventral nerve cord 15 B4 % il % 1) C.elegans, Nucleus

Courtesy of Xixia Li, CBI, IBP, CAS, China Courtesy of Xixia Li, CBI, IBP, CAS, China
Image Details: Image Details:
Instrument used: FEI Helios Nanolab 6001 Instrument used: FEI Helios Nanolab 6001
Accelerating voltage: 2.00kV; Accelerating voltage: 2.00kV;
Magnification: 50000x ; Magnification: 50000x ;
Scale bars: 1 um Scale bars: 1 um
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T TR V4 % 1) %% [ C .elegans, Excretory Cannal

[¢ m 0. +

R 4 ) 45 B C elegans, Intestin-Nucleus

Courtesy of Xixia Li, CBI, IBP, CAS, China
Image Details:

Instrument used: FEI Helios Nanolab 6001
Accelerating voltage: 2.00kV;
Magnification:35000x ;

Scale bars: 1 um

Courtesy of Xixia Li, CBI, IBP, CAS, China
Image Details:

Instrument used: FEI Helios Nanolab 6001
Accelerating voltage: 2.00kV;
Magnification:35000x ;

Scale bars: 1 um

SPaRCE

B fthe: 2EE

Methanosaeta harundinacea

The cardiac tissue of diabetic mice

Courtesy of Liguang Zhou, Xiuzhu Dong’s Group, IM,
CAS, China

Image Details:

Instrument used: FEI Tecnai Spirit Biotwin TEM
Accelerating voltage: 100 kV

Courtesy of Qunfang Zhou, Guibin Jiang’s Group,
Research Center for Eco-Environmental Sciences, CAS,

China

Image Details:

Instrument used: FEI Tecnai Spirit Biotwin TEM
Accelerating voltage: 100 kV
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Duodenum epithelial tissue of Xenopus laevis

Liver of nascent mutant mice

Courtesy of Qinqin Lou, Zhanfen Qin’s Group, Research
Center for Eco-Environmental Sciences, CAS, China
Image Details:

Instrument used: FEI Tecnai Spirit Biotwin TEM
Accelerating voltage: 100 kV

Courtesy of Fang Li, Jiansheng Kang’s Group, Institute
for Nutritional Sciences, SIBS, CAS, China

Image Details:

Instrument used: FEI Tecnai Spirit Biotwin TEM
Accelerating voltage: 100 kV
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Courtesy of Yanyan Gao, Yan Qin’s Group, IBP, CAS.
Image Details:

Instrument used: FEI Tecnai Spirit TEM Accelerating
voltage: 100kV.

Courtesy of Yanyan Gao, Yan Qin’s Group, IBP, CAS.
Image Details:

Instrument used: FEI Tecnai Spirit TEM Accelerating
voltage: 100kV.
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Image Details:
Instrument used: FEI Tecnai Spirit TEM Accelerating
voltage: 100kV.

Courtesy of Leipo Jia, Aiping Liang’s Group, IZ, CAS.

Courtesy of Yanrui Yang, Jiajia Liu’s Group, IGDB, CAS.
Image Details:

Instrument used: FEI Tecnai T20 TEM Accelerating
voltage: 100k V.

B A fhdE

B A fhEE

Protein fibril

Image Details:

Scan size: (Left) 2 um, (right) 1 um;
Color scale: 30 nm.

Instrument used: Bruker Nanoscope [[IA Multimode SPM

Courtesy of Xiaocui Fang, Wei Liang’s Group, IBP, CAS, China

P Fr ke BHAfR
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Extrachromosomal single strand circular DNA

Double strand circular plasmid

Courtesy of Kun Wang, Peifeng Li’s Group, IM, CAS,
China

Image Details:

Instrument used: Bruker Nanoscope I[IIA Multimode SPM
Scan size: 800 nm;

Color scale: 3 nm.

Courtesy of Chao Li, Renzhong Qiao’s Group, Beijing
Chemistry and Industry University , China

Image Details:

Instrument used: Bruker Nanoscope I[IIA Multimode SPM
Scan size: 2.5 um;

Color scale: 3 nm.
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B e SR

Caco-2 cells immunostained with antibodies against ZO-
1(green) and Claudin-2(red) were analysed by 3DSIM

Hela cells transfected with ER-mCherry analyzed by
3DSIM

Courtesy of Jibing Yu, Wei liang’s Group, Key Laboratory
of Protein and Peptide Drugs, Institute of Biophysics, CAS
Image Details: Imaged by Delta Vision OMX Super-
resolution Microscope

Mode: Structured Illumination Microscopy (SIM)

Image Size: 40 *40pum

Courtesy of Xi Zhang, Pingyong Xu’s Group, IBP, CAS
Image Details: Imaged by Delta Vision OMX Super-
resolution Microscope

Mode: Structured Illumination Microscopy (SIM)
Image Size: 40 *40pum
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B it A 2R
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— KRB AL A A E H i falcon2 (1) /media/ H 3K .
.. Falcon3 3@ £ WU AT Bl ISR (bt 32D

FETEMEE RN, KAHHLAR &) Znormal mode.

A Falcon3#17§)i& (gain correction)

1) 7£ H i falcon3 3 #4175 JE 28— 43

gain_correction]_f3.bash CIZFE/7HIBP THi%5)

2) (ETCHERALE, DI A ENIVE L, HAE BRI I Record 5 20 UK A5 B0 HL 71 & #8 © E
45D N, 105K G [ A2FD U HE

T fEserial EM iz Tmacro 5 (macrol &L F) , HBh5EMINE.
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Delay 30

R

Endloop

3) JE B A —E )
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5 BB FAE . Ml WIS (IBP T Himerge slice) JFMERAMEN PR, EUGER
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stop_autoall.b

ash

W5 B s S S
LA SR S H G, 7E s iifalcon2 7, Wl EE DU ShEUE F R AL BERE R E -job (BRI E Y
KB WS B UCER IR, G022 JT 51 1A P dingwei A FE iy 44 apoC_ 0+

GZAEFFHIBP T ¥, #m/MRHS)

PR 2% B — A S BT I SCAR SR, a0 R B s

#1 total dose (a/AZ):

#2 mrcs stack size

#3 time when collsct data
§#4 file mame;

#5 defocusl:

#6 defocusl:

#7 difference between #2 and #3;
#0 azimuth of astigmatiam:

#9 cress_eorrelation:
#10 =pmcing (in Angstrems) up to which CTF rings were detected:
#11 the percentage of hard drive in used

#12 time in sec for moving mres to hard drive
#13 time when collect data

48.
48.

1587
008

46.99%

47.
47,
48,
48.
48.
.184
8.
- 286
422
-487
.364
.361
.316
.237
.220
-335

48

081
5682
250
232
380

28%

62

4160750592
4160750592
4180750582
4180750552
41€0750582
4160750592
4160750592
4160750592
4160750592
4160750592
4160750592
4160750592
4160750592
4160750592
4160750592
4160750592
41607505092
4160750592
4160750592

1444118095
1444118055
1444118166
1444118207
1444118302
1444118342
1444118417
1444118457
1444118528
1444118567
1444119642
1444118681
1444118792
1444118753
1444118867
1444118906
1444112037
1444118997
1444119612

apoC_0002
apoC_0001
apoC_0003
apoC_0004
apoC_0005
apoc_0006
apoc_0007
apoc_0008
apoC_000%
apoC_0010
apoC_0011
apoc_0012
mpoC_ 0014
apoC_ 0013
mpoC_ 0015
apoc_ 0016
mpocC 0018
apoc_ 0017
apoc_ 0019

13189.
160867,
24287,
21050,
31240,
26777,
30587,
28204,
378686,
34985,
37456,
35780.
34322,
36344.
30106.
27727,

71
13
&7
y i
8%
35
71
70
18
43
86
33
29
05
37
%

B479.640
B384.905

17924.

FIFRE—H AR EFIE (e/A2)

513 55 | 28 skmovieks AL RN (B)
HIFH = HN D IR A R 18] (GEIUME 20 % TR B 2

SRS LTI IR, RIS A 4%

B 32 55 FLA 40 56 W - 2255 CTFFIND4 5 1 Sk ff) defocus 1
B ANHN 40 W8 F 45 CTFFIND4A 8 1 Sk [ defocus2
ViIES R a2

74

12854,
15800.
23745,
20484,
31081,
28515,
30500.
27991.
37435.
34359,
37223,
35228,
33999,
55
29666,
275%2.

35994

B4
€5
07
55
55
38
o9
06
2z
28
28
51
8%

B8
14

B234.414
B256.773

17613.

39

154.87
166,48
538.80
566,12
145.30
262.01
#7.71

213.64
430.97
636.65
233.57
550.82
322.40
349.12
4359.4%
135.65
245.23
128.13
311.35

B.988 0.032
46.749 0.148
B2.812 0.022
21.784 0.031
-32.417 0.032
55,437 0.009
$.817 0.00%
=7.785 0.011
=1.005 0.014
-25.067 0.012
9.515 0.016
23.14% 0.013
~46.086 0.003
-13.510 0.011
74.450 0.010
-0.775 -0.007
-6.453 0.042
37.874 0.041
=7.835 0.047

28%
28%
28%
28%
28%
28%

29%
29%
2%
2%
9%
5%
2%%
8%
8%
308
30%
30%

1970-01-01 00:00:00 UTCH s #0%0)

I CTEFIND4 5 H 3k [t defocus 1 fldefocus2 [ ZE 1

2015-10-06 15:

54

2015-10-06 15:54

2015-10-06 15:
2015-10-06 15:
2015-10-06 15:
2015-10-06 15
2015-10-06 163
2015-10-06 16:
2015-10-06 163
2015-10-06 16:
2015=-10=-06 16:
2015-10-06 16:
2015-10-06 163
2015-10-06 16:
2015-10-06 16:
2015-10-06 16:
2015-10-06 16:
2015-10-06 16:
2015-10-06 16:
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B 5 )\ B 205 W8 A 4238 CTFFINDA 5 H K A8 5iof

F 5 LA 20 3 I8P 421 CTFFIND4 5 HY Sk CC Al

HI R+ 5 48 5 M8 v 23 CTFFINDATH S H SR (1 AT A I CTEER Bt B (1 51225 [ RS (AD

IRE T —F L F BN vk, B ahhsa O FH 2= A E 4y b

PR+ N FAX I A A e 30 sh R A I i BRI (8] (R

FIFREE A =FN L FA% B8P HBE i H AN [A]

BEAh, BELOTK IR iRkt — 20 T S R WU B, AR50k S ) — IR REEE AR HL D A 1 00 8
O L A% Bl 5 B 45 i R T 2545 B G g5 R o SO SR SR O i 4 IR 4 _stigma”,
dingwei i Jv i 44 JyapoC_#t¥ DF_GC.mres, &5 vt W I E 4 1) S 44 2y “apoC_stigma”

#1 first image number to summarize
#2 last image number to summarize
#3 the mean of the difference between defocusl and defocus2
#4 the mean of azimuth of astigmatism "
#5 the standard deviation of azimuth of astigmatism kGt —iK
#6 the confidence of astigmatism
#7 the mean of defocus
#8 the mean of total dose (e/A2)
10 29%9.6 €.2 8.4 90.6% 15934.46 3790
2 2 20 27%:.7 17.0 23.5 73.9% 15741.08 38.09
1 30 269.8 13.9 8.0 51.1% 20116.13 37.83
1 40 315.4 7.1 8.9 90.1% 19453.49 38.18
1 50 286.0 26.7 6.5 92.8% 25131.97 38.81
l
1

6G5 0035 may contain defect!
“defocus summary:

pelow 1.0um:1

.Oum-1.5um:7

.S5um-2.0um:24
.0um-2.5um:11

. Sum—-3.0um:7

. 0um-3. 5um:

S . (1 SRR —K

2bove 4.5um:

#$diference between defocus 1 and defocus 2:

pelow 10nm:

10nm-15nm:

[15nm—-20nm: 6

20nm-30nm: 24

30nm-40nm: 16

40nm-50nm: 4

above S0nm:

###average data collection speed: 66.84 sec per image
###%# 50 images from 1 to 50 were summarized

4.0% of 50 images might contain defects, which have been listed above!!
Please change hard drive at 2015-10-16 22:44
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~ AR

MfE—: 8T SEETGet Fit BB AR B EL

Fefthon ringfE BMIERTIAE, BHITUUTIRIEHITRHIE

1) REBLSEBHEAR SRR EIFal condfF A RIRERF

2) BaEfFalcon2fE BRIRFEBIEIELIERZF

adjust_stigma.pl -mode 2 -user dingwei —job test -rmi 2 -raw_f 01-08-2015-test -raw.n 1 -psize 1.42
-merge_num 2

FHF01-08-2015-test AR EfFal con3 /5 & BB EFE B I ST

-ps i ze AIFEYRIG R LI AR BEBIT R Mpixel size

3) FFRFHIRER TSR

cd /data/storage/ctf_value/

tail -f test

4) FEEEMREHAMLCHBAEH TETSRRMRRLHE, Bl LiR L EIGER

5) IREIITHEIRIIMHAR (573 Rdefocus1 Fdefocus2iVZE(E) , WEMREH, EICBEREOAT FEMstepiR A3, FRIF1E

5) TR, EFalcon2dFILFAKIBEBIMIRLIERERF

stop_autoal |. bash

6) AEERE, BRLBEMREFalcon3hiZILFAMIBINERRF

BiiE—:

R PRBIRMENEHRTE, FREMGetf i T defocus{BRIKER, EMFRBERLBEETTKRBREIFE— X RAT*_SumCorr_ctffinds.
log X (BIRRcountingt®z, 1% F* DF_GC_SumCorr_ctffind3. log) o HfERrel ionHITHIRAIERT, TZCHERERIM T2
MERMBR—E, #HrelionBRT, BINAEEM Trelionfstar R, TFEErel ionFEMctfitH.

1 ¥ & Serial EM %15 2 UK A Bl dose rate (V152 WCBIR )
2 ¥ E Serial EM % B AL S HU BRI 1A] (PRS2 WCBIM )
3w E HshHE (Cornerth &)

a) fESerial EMZ Fi A navigator-> open#] Ffnavigator

b) fFLow Dose Control 7t [fil -> Area to show when screen down -> £ Vie it N BB 6, 251520 seck H
i AN Viewti X, XM, BahFem BB MNEE—fM (square 15N ) . AidiNavigator“Add
Stage Pos” il — MType NPt H (W REIFR) , BEE Ll DRI 28 B r s R =AM

a3

2800 Ob BAETAE% T
T T

d) FiRHEEsERUG, AiliSerial EM =E 3% ¥ AR ) Navigator — Montaging & Grids -> Polygon from Corners.
ZEAER L — N Type NPoly KB 26 B, [R5 ) — /NS i AE, 7 15 2L B © 4200k 5 i DO A
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Corner, BEALTIIEYES (T PU/N Ptk H £ [ 5 i

Cabat (15 T Baigeirnlios pere 1 ﬁ I Dttt prest [
B SHENO CREIIUAPURE) S, Rl F— e oo T E
PRI, —

BB R Poly % H, fENavigatorshi /gt Sl mme 1Sf Comam Comen
Acquire(A)FINew file at itemf# iZ%Poly2k H J5 Hi Bl “AF” ﬁ T —
FHEOLTED - )

‘7] % New file at iteml} <> H i 2 471 %6 B AL

B — Nk XIS HE Jyproperties of file to open. 1% 1A HEZIIE FMontaged imagesAIFit montage to polygon.
MHOK 4k 4L

5B AR A% UEHE A Montage setup. fifiih AJ%EMove stage instead of shifting imagefllUse View parameters
in Low dose mode, {diOKZkL: T —H#1E,

55 =AMk HH K05 HE Y File properties. BIAEUEAEMESEL, ATFOKZkEE,

55 VO H (X U HE N Save As. 48 E R B M SCE4 .

e) BENET " square, FZMIETRD, AT HCE, B2 ITA 7 EHEAT ER IUEE I square R 56 BUbR € -
B 5E Biks 2 I squaredlé 2 il — A 25 Type NPoly 126 H  CHAFFRIL)

{RA{fnavigator, SerialEM¥inavigator -> save

£) %I ¥E H 34 i Corner ]

FCtrlit 4+ FRbr /A28 5 dimacro 18, & & macrol 8%, FHfA I 5 I F (imacro1 8 Y 28 — 5 o

m.ifiSerial EM 3K #i F2navigator->Acquire at G
Points, J{7Einitial actions after movingstaget/2)i%k \“p varameters for
Run macro #18F17EPrimary Task % Acquire map :
image. EFEGOTF4A H 2 Bl .

Frk it DA 7R XA, U iENo.

i B i se e fa, R R Fnavigator,
Serial EM = Hinavigator > save.

4 IR PFERHR IR AL

fEnavigator & 1/ 7 Add Points#%%H  (Fif B iZ 4% 41 4% 9 Stop Adding)

SR TERHL I b i e i, W B HARIER AT A sl i 8 1) /U4 H ) fEnavigator i IR INI—N 2% H, I
FER B I fifEnavigator i D75 . &858 UG, i Stop Addingil H G FEAL SURPRAS o

Group 218 M i Add Points T4 FI| st Stop Adding 45 e ff AN HIA] B, i 5 IR BT Rt

B R group ) 5 — ML SUNFocushr st GEE LB FD o BEJE B AL SO 7 2T HaR U
FIDL o 1EVE R AR group R AE S —ANFocushr sl AT H AN AR AR ZIE, AdEobj lens) , BJEHIHE A
KA HFocushr sUAH R N ZAE #EAT ol i s, A RS, DRk, & group ) sior A VG I B OR, 18H 1/16)
KHEEN, 4 * 4 FLETE AT — A group.

groupiE FE5E 5, Ak Collapse groupsit i}, ARl —Agroup AT H AR —NEHEHW. BNEE
-/ Ngroup, ‘AJiEAcquireiTi, ibgroup A mEH EARICA, fECollapse groupsiRZ&H, 4/ groupi Al
Acqbritt. 7ETalosal 3 £ Titan{H A F capture E AT HUHE U EERT, 16875411 New file at group, LA & Bdl I 4L (147
it i, AR BSR4 H iy EAGHRIC . £ETitan F capture A7 £ H5 USRI, AN 75 ik #%2) iE New file
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S BB 5 i
S kg

at group, fEEENHRICEN 5% H A ARRIL, BN

capturess H 3k ilexposure timeji# it —Fb1E Fr 2R 47 f4i %
1 E R ffnavigator. SerialEM>E Hinavigator -> save =
R PR HUR SR AL R

T 4k B AR SCEE B TR, AT AEIE R D
B RISATHAR BRI EI,  EAT B 2k i) B AR S SR AL
o FARPIRUT

a) ¥ B a8 P E R B SO (map*.st)
H 340 5% 58 K S PR A7 fnav A (navinav) , $511
FsupportPC I,

b) J& #lsupportPC I ffjSerial EM-offline.,

¢) fEB LI Serial EM 3T J1#% DU K fnav X (nav.nav) .

I AN AidiSerialEMSZ Hinavigator ->Read & Open. FEFT JT 77 A1 HE o 48 20 A0 30 35 4 0 b PR S 4
JEAE — A2 Hnav3Zff,  sidiopen.

d) 723 tH ¥mavigator & 40 BR4 GBI UER AT /50D HHldR e R AR AN 4 A7 A

VE R #ffnavigator. SerialEMZZ Hinavigator -> save as -> nav0l.nav (55— Pnav XA —FEZ T

e) MPTA K E# O Ak sS85, A 7ESerial EMINTE LR I2 4T WA _H 5 b IEFE AT AR IR 5, 4k
Wi B ) fimerge 2 7E 28 it Inavigator /. HAAOB IR AN

4 B 4 hie 1) Serial EM A £ 5 1k A5 B Inav SO DL R AE LRI P 7E I U . v E R R TR 48 Dlnav i, TR
UIG: NS g o

TEZE IR [ Seria EMZ B -> Navigator -> Merge File -> 1% 5 28 i i J& PRA7 nav U (U4 57264 |
AN o WP nav SO R G —A . BERATAEZehi AR T ER ) S 4ERF AR & RS .
5 53 A sh s

¥ Ctrli 4 FRbr /A 88 5 dimacro 20, & & macro20f) N 2F, FHAfA 5 E A macro20 Y 28— 5o

A DL Fmacro#f Gk 5, fETitan KriosfcapturelTEE 1, F#capturef)25 34T HIAINL T JE AL I3 S capture
A

MM E IR (BB J5, il “Low dose control” #L1i Area to show when screen downi% FFoc. i
X, UEREBELRE, B3hHE3 BN

Serial EM={ 5. -> Navigator -> Acquire at Points ->

fEInitial Actions after Moving Stage#™ d1, AN i AT AT 1 15

fEPrimary Taskf* 77, #%FERun Macro # 20

MiiGOTF4h B sh HdE i .
6 15 1 B B E R AR

S 45 R B TR OV IGIRAT IR A (DO T A B2 AR FLEE, W Talos. 1M Titan Krios<x 7£ K 2
TR BB ER SR, R R RS BT I, FR BT BRI

s it Serial EM S B > Navigator ->stop acquire

S AT E DI, JFE BSerialEM = S A4 R AIRAS T R stopped nav macro YFFE, | H SRR
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20154

FofFik.
7 R E R B S EE R

B R S R T B (I, R INE R A 2R i ARSI, R EER A

SRR, SBRAT

a).fENavigatorH & 21| 31t H S AR UEE B 45 55 Group, 1% H 5 7Rk Some Acq. #1757 Some Acq”, I

Bhid P YR), BEAEEHEAT SR MHAE.
b). Bl ) % Navigator 1 Collapse groups,

FIF 4 Group, BRIAEIZNL N 4Group N i e

|j re Bl

— e (R group 3 — ML s N Focus i -‘:TEM F iy rombors n:l““;?l A
g} T Ay T Thswoss. T el T b R T SO L

RO, AZAFHEHERAA, MHFEE G50 0T P e e

Navigator ' [fJAquirefdi &% H J5 HHELAF#E, 40 ﬁf’“’“ ‘ﬁi :“, "," ri""r;_,
_adPeirpn | Lo Gl X Y 7 Typerg Aeq o

TR
). WHTME, #FENavigator, S
Aquire at points FHT )5 3l H S EHE I £E .

Labek [17 1= eniatton gl 1 ::I = conerpoint(e 2 ety
Calar [0 #| F Dy, I Eotpiwteniosd 7 Forarther state

#3174 Note [
rmm I Tilteanes I ey tio st iimm rmhm

Set. erEF'\'ueemesl mumnggrﬂai T‘;uIJnmmeaeml Fllenﬂmﬂi

W

HESHENENGEEENEGEDE

LA Merker |4 Blu 6051 3547 246 Mapi Sec 0 - viewmapl1.st
(3 Bl 5678 3156 24.0Map1 Secl-viewmap02 st

: M:ﬂv: E':'E"": :I Group of 27 items. ID 6085, Iabels Tio 33
e “Z 6-1 Biu 5093 2772 F2E6Mapl Sec [ - viewm, 51

Gotowe || Group af47items, ID 4046, labels 82 10 132 All Acq
_—GnTb\ﬁ"’ Goup of 51 items, ID 2657, labeis 13310 163 All Acg
T | Group af 11 tems, 1D 7710, labels 18410194 All Acg
“Go ToMagker | | Group of 50 items, 1D _4556, labels 19510244 All Acq

Group of 52 terns, ID 6063, labels 24510299 All Acq
EoadPisce || Gow ofdd s 1D 3032 labaks 30010 348 All Aca

REGRLES

MisE—: 7ZEViewtEz (KfZ2000-40001%) T{XF Fstage Zi#iT
BE (Z byV)

MacroName Z_byV

# This macro is written by Xiaojun Huang and Fei Sun in Institute
of Biophysics,

# Chinese Academy of Sciences, Beijing, China

Echo ===> Running Z_byV ...

target_valuve = -60 #RJRIFELFRIFRE L, HANKEAI-60umZ
B Foffset for View:Defocusi&k & Jg-50um

Gotolowdosearea F

setstandardFocus 0.0 #obj lensE & Fleucentric focus
Autofocus -1 1 #HNELABESE
reportAutofocus

recent_value = $reportedValue1

move_value = -1 * $recent_value + $target_valuve
MoveStage 0 0 $move_value ##%nfistage Z
echo --> Z moved $move_value micron

Loop 4

i
2zfe
g
E
z
I

g

£

Bu B51 BA] MENml Secl-vemapllsl |
Bu S8 3156 mm| St - viewmaplz 2

Red E5L1 W7D MEPY 1
Fad 604 MG3 26R 1

Fed S5 M4T 46F 1
Rad E55F MY 2u6P 1
Red S5F 17 M6R 1
Red  S2E W92 MER 1
Rad $511 %06 M6F 1
Red 5800 3822 286M 1
Red E0F E20 MER 1
Red S4F 04 26P 1
Red EB5E W30 MER 1
Red S66T W75 MeP 1
Pad ERL MED 2P 1
Red Ei94 345 6P ¥
Red G00T 330 2EP1 1
Fed ®2E M5 6P 1
Fed G080 H12 MER 1
Fed BOE 328 MER 1
Red BT M43 MER 1
Red ®OE M5B 246P 1
B8l @me BE

i
Red 501 WA 26 :

Red §801 B8 26R 1
Red SM7T 232 MEM Y
Red 5556 47 MER 1

e

# autocenterbeam

=

Autofocus -1 1 #NEHAEEE

reportAutofocus
recent_value = $reportedValue1
move_value = -1 * $recent_value + $target_valuve
#HNRBEETENS, NWERMEEREFREITEEZSE
if $move_value > 10 or $move_value < -10
echo --> switch to eucentric rough
Eucentricity 1
#Titan P i 4 G &N B HZS E R Sobj lenskleucentric focusH
ZiB, BRI TR
MoveStage 0 0 -7
break HR BB
Endif
HINREEERAE, MEF Fstage ZRE, EEMNENXE
ESEENXEERENF1um
if $move_value < 0

if $move_value > -1
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-E%@&mo"

echo --> focus error $move_value micron
break
endif
else
if $move_value < 1
echo --> focus error $move_value micron
break
endif
endif
MoveStage 0 0 $move_value
echo --> Z moved $move_value micron
EndLoop
Ff;E—: #EFocust&Ez (BURERMARBET) TIXF| Astage Z
HITERE (Z focus)
MacroName Z_focus
# This macro is written by Xiaojun Huang and Fei Sun in Institute
of Biophysics,
# Chinese Academy of Sciences, Beijing, China
target_valuve =-3.5 #B#rXEME, BfAum
Gotolowdosearea F
setstandardFocus 0.0  #obj lensE & #leucentric focus
Loop 10
Autofocus -1 #HllENATRES
reportAutofocus
recent_value = $reportedValue1
move_value = -1 * $recent_value + $target_valuve
#UEEF Fstage ZRE, EENENXREESRENREERE
/F0.2um
if $move_value < 0
if $move_value > -0.2
echo --> focus error $move_value micron
break
endif
else
if $move_value < 0.2
echo --> focus error $move_value micron
break
endif
endif
MoveStage 0 0 $move_value ##%fistage Z
echo --> Z moved $move_value micron
EndLoop
ME=: BzitEHEE (macro 18)
# This macro is written by Xiaojun Huang in Institute of
Biophysics,

# Chinese Academy of Sciences, Beijing, China

68

MoveToNavitem  ## &t A EpolyHib =
#HIN RS LT BRREETRT, W2, WEiE,
Loop 10

BEEEITE

AreDewarsFilling
Filling = $reportedValue1
If $Filling ==

Break
Endif
Delay 2 min
EndLoop
LongOperation Bu 2 #¥Mempty buffer, fE&2/\Efempty
buffer—x
call Z_byV #EFmacro Z_byVi#TERE
UpdateltemZ #7Enavigatorh EHTHFIZ{E
MEEPD: Bap#iElsE (macro 20)
# This macro is written by Xiaojun Huang and Fei Sun in Institute
of Biophysics,
# Chinese Academy of Sciences, Beijing, China
GroupSize = 20 # ARIBEFRE N group B9 s HI K BN
HTIERL

MinDefocus = -2.0 # RERNME
MaxDefocus = -3.0 #REFKE
Step =10
HIENEELFBEREETRTS, M2, WEE, BEEETTE
Loop 10

AreDewarsFilling

Filling = $reportedValue1

If $Filling ==

Break

Endif

Delay 5 min
EndLoop
LongOperation Bu 2 #i5Mempty buffer, fE&2/\Efempty
buffer—x
ReportGroupStatus
GS = $reportedValue1
RealignToNavltem 1
=
HINRIZIL S A
If $GS ==

ReportNavitem

#FMNZ AL S AEE N group P B LN =

B3 SitE LRGN, HHBEZERTL

A groupFHE—T =, Mz RERERR

Targetindex = $reportedValue1
Grouplndex = $Targetindex / $GroupSize
TargetStep = $Grouplndex
Loop 10000

If $TargetStep < $Step



Break
Endif
TargetStep = $TargetStep - $Step
EndLoop
FocusRange = $MaxDefocus - $MinDefocus

TargetDefocus = $MinDefocus + $FocusRange / $Step *

$TargetStep

GoToLowDoseArea F

ScreenDown #ERAR, BRERE, UHERE
Delay 15

ScreenUp

#EREEHRME, KMU5Z focus

target_valuve = $TargetDefocus
Gotolowdosearea F
setstandardFocus 0.0
Loop 10
Autofocus -1
reportAutofocus
recent_value = $reportedValue1

move_value = -1 * $recent_value + $target

valuve

20154 4R 1

if $move_value <0
if $move_value > -0.2
echo --> focus error $move_value micron
break
endif
else
if $move_value < 0.2
echo --> focus error $move_value micron
break
endif
endif
MoveStage 0 0 $move_value
echo --> Z moved $move_value micron
EndLoop
MoveStage 0 0 $TargetDefocus
UpdateGroupZ  #% #inavigatorsh#/ grouphIZ{&
Else
Delay 15  #®Bait@RaRRE 15 EEMAR

R #FRecordt&E X A1R
# save #HnEemENLEFEHRE
Endif
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= -"/ &
S IR A
SR

B

T T M PAE R A TE R S kA 5 30 i B ]

oh R e AR VD BRI I T 2R E SURL A AT S AR AR Pl CRUNTIRRAE I UG L) e AL T AR Akl
WEFCHTHY, 00T SEIUE A0 NG REE B WL RUBE FA 1 70 2R = AR B (A8 70 30 7 B
ARG RAER . S EMEOR . IRIREREIN THEAR, RO TFREMEGEAR . T BMEAR. ol
RER B BAEBAR LK — RINVEY BASAGEEME AR I AR A6 50 B 1 1 X A B S B AR IR 2% T
B, BATIER S TR RIEARMRS, BATRFFEARMR S A ER R 1847 A B H] .

M FEADRAZ F 0 5 BRI A . SRIUIT T80 JF I8 R RAH G R e 3C. EESE) . NIAERRAI
EXED G O T LAECH, R UGXE SC R RE W

— WP RERAEY AR A e, EHD A SGHEOR N B B R 58 B SR 5T AR, AEAE I RAR o0 3R
Wyt asdE . B EREORTTESE, IR ERSR (niess, FH1ES) i, B 8.

g (ARG B PR T CRB ) MO8 TAELE LYt 7 BT B A R RHA P 6 2B
G L TE R, X XTE (FEa & BURES IS T/ERKE.....
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Chinese Academy of Science for our XXX (Electron Microscopy/ Cryo-EM/ Atomic Force Microscopy/ Structured
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