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RISTORY OF O-RIMG DAMAGE ON SAM FIELD JOINTS

ok

L Cross Sectional View Top View
& rostan Erimeter oalna Length OF Total Heat Clecking
I Wf 53H  Depth AFfgcted Dia, Max Erosfan  Affected Length Location
e Ho. _{inm.} [deq} {in.} Lin.} fin.} de
= -
EIA LH Center |Fleld* Hore Hare : Hone Hane .-
] {Gl.ﬁ LH cﬂlla FIELD"™* ﬁ‘n HOME HONE E?.i&% HONE HONE 3}5 -lgﬁ
& SIC LH Forward Field= 158 0.0l0 154.0 0.260 4.25 5,35 163
SIC RH Centér Field (prim)+*= 158 0.038 130.0 0,280 12.50 58.75 354
3 S1C RH Center Field [sec)iw> 158 Hame 45.0 0.280 Hane 29.50 354
410 BH Farward Fiald 138 0.028 119.0 0.280 1.00 Hone i
41C LH Aft Field* 114 Kone Hene 0.280 Hane Mane e
418 LH Forward Field 108 0.040 217.0 0.280 3.00 14,50 151
yby  STS-2 BH Aft Field 28 0.053 116.0 0.280 - - "

"Hot gas path detected in putty.
**5o0t behind primary O-ring.
=500t behind primary O-ring, heat affected secondary O-ring.

Indication of heat on O-ring, but no dimage.

8

Clecking location of leak check part - 0 deg.

OTHER SAM-1% FIELD JOINTS HAD MO BLOWHOLES IN PUTTY AND MO S00T
HEAR OR BEYOND THE PRIMARY O-RING.

£RkM-27 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY O0-RIMG. BUT
AHD HO S0O0T BLOWRY .,

Srew &y Hesmpey HISTORY oOF
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RBIHMORE SREHIMEIRA

OTHER SRM=-22 FIELD JOINTS HAD WO BLOWHOLES 1H PUTTY.
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Flight Date Temperature Erosion Blow-by  Damage Comments
°F incidents  incidents  index

51-C  01.24.85 53° 3 2 11 Most erosion any faght; blow=by; back-up rings heated.
41-B  02.03.84 57° 1 4 Deep, extensive crosion.
61-C 01.12.86 58° 1 4 O-ring erosion on launch two weeks before Challenger.
41-C  04.06.84 63° 1 2 O-rings showed signs of heating, but no damage.

1 04,12.81 66° O Coalest (66°) launch without O-ring problems.

6 040483 67° (r
51-A 11.08.84 67° O
51-D  04.12.85 67" 0

5 11.11.82 68° ]

3 032282 69° 0

2 11.12.81 70° 1 4 Extent of erosion not fully known.

9 112883 70° 0
41-D  08.30.84 70° 1 +
51-G 06.17.85 70° o

7 06.18.83 72° 0

B 083083 73 0
51-B 04.29.85 V- 0
61-A  10.30.85 75° 2 1 No erosion. Soot found behind two primary O-nings.
51-1 08.27.85 76° 0
61-B  11.26.85 76° 0
41-G 100584 78° 0
51-]  10.03.85  79° 0

4 0627.82 80° ? O-ring condition unknown; rocket casing lost at sea.
51-F (07.29.85 81° 0
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For publication, we prefer to use TIFF and EPS files in PC format, preferably from Photoshop or lllustrator

software. We can also accept Freehand 8, Canvas and CorelDraw (version 8 and above), but these files must

be converted to postscript (EPS) format. For any figures submitted in Photoshop or TIFF format we require
layered files to be sent whereby all text, arrows or additional attributes are placed on individual layers
within the file. We can also accept Adobe PDF (output to print or press settings), native PowerPoint, Word

and Excel* files, provided that each figure element is editable (in these programs the elements should be

‘ungrouped’). Please note however that these software packages only allow RGB colour file creation (not

suitable for print production), and colour conversions from RGB to CMYEK may have unpredictable results.

Ensure all placed or linked pictures are correctly embedded into your final figure files.

For photographic type images, Adobe Photoshop 6 is the minimum preferred form
layers, please save your image in the native Photoshop format (PSD). If not, please
also accept JPEG and EPS. The minimum acceptable resolution is 300 DPI.

File size and specifications

File sizes must be as small as possible, so that they can be downloaded quickly. The number of files should
be limited to eight, and the total file size should not exceed 8MB. Individual files should not exceed IMB,
Please seek advice from the editorial office before sending files larger than our maximum size to avoid
delays in publication,

Images should not exceed 640 x 480 pixels (9 x 6.8 inches at 72 pixels per inch) but we would recommend
480 x 360 pixels as the maximum frame size for movies, We would also recommend a frame rate of 15
frames per second. All supplementary information must have its own legend and must be referred to in the
manuscript.

For line artf/charts/graphs we prefer to work with Adobe llus
also accept Freehand 8, PDF, PostScript (up to Level 3), Cheml
sheet) and TeX/LaTeX.

Avoid outputting JPEGs from SPSS/PASW Statistics (any versio
DPI. Other unacceptable formats include: CorelDraw (prior to

Colour images
For printing purposes, all RGB colours need to be converted tc
should be aware that this can make colours less vibrant and s

Tables
Please submit tables in (editable) Word or Excel* format at th
setting Table rows in picture format and then saving the docu

*Please ensure any MS Office 2007 files are set to ‘compatibil
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To expedite publication of your paper, please follow these style guidelines in preparing your

Science ZYEHXVER

N

figures for your revised manuscript. Note that some of these instructions (with respect to format
and resolution) differ from the instructions for figures with initial manuscript submission. You can
download a copy of these files in Word or PDF format for printing using the links to the right.

[Important note: We cannot accept figures in prepared in Microsoft PowerPoint or Word
format at the revision stage! Please adhere to the formatting guidelines in this document.]

Resolution. For manuscripts in the revision stage, adequate figure resolution is essential to a
high-quality print and online rendering of your paper. Raster line art should carry an absolute
minimum resclution of 600 dots per inch (dpi) and, preferably, should have a resolution of 1200
dpi. Grayscale and color artwork should have a minimum resolution of 400 dpi, and a higher
resolution if possible.

Please note that these resolutions apply to figures sized at dimensions comparable to those
of figures in the print journal. Reducing or enlarging the dimensions of a digital raster image will
also change its resolution. For example, reducing the dimensions of an image by 50%, with no
change in file size, will double its dpi resolution; doubling the dimensions of the image will cut
resolution by 50%. Authors are encouraged to review past issues to gauge the approximate size
their figures will take in the print publication, and set the resolution of their figures accordingly.
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Cell Press Figure Guidelines

S

On this page we provide tools and guidelines for creating high-quality figure files that are optimized for submission via EES and
production in the journal. Please review these guidelines and make sure that your figures meet our requirements. To optimize
your figure files for production, we provide a link to an Adobe Acrobat Job Options file (see below) that you can use to create
production-quality PDF files from many file types.

+« We prefer TIFF, PDF, EPS, or JPEG formats for electronic artwork.
+ Our maximum file size is 20 MB per file.

Don't send figure panels as individual files.

Each figure should be able to fit on a single 8.5 x 11 inch page.

For color figures, the resolution should be 300 dpi.

For black and white figures, the resolution should be 500 dpi.

For line-art figures, the resolution should be 1000 dpi.

L]

FILES SIZES FOR ARTICLES UNDER REVIEW

For newly submitted articles or revisions still under review, please try to keep your figure files as small as possible (1-2 MB) so @
that editors and reviewers can more easily work with the files. If your article is accepted for publication, we will ask for higher
quality production figure files.



R RIZAZIK

YR RTBREME

RS IEESINE A tiff

B L TTRE IR EETT

YREIME 2R T SEIRIZK 400dpi, 500dpi
BRPEOELNNI N/ NNFE— T-1255
NESFHREERFRT —H Arial | TNR

2 RRBABN G — AMREHO. 1mm—0. 4mm




fRRIRY

- WF|Z NELAHE:
T P HERR -
O FhE
2 2/3R &
3 Hh




||

ok rils - - —
P pmd s e gulls. Thems s geo sy g ke
- - = ha =i -
R IV L S A e
r v e A

h‘h—t—.l.-l.—.-—--i—.

=

Al Tt
[e——— — _—
[ -~ I-' . ok it

= - -y
R e e e T e
ey o i

il e i o T -'I-L:’ -

i e - =
..A—l..l.l.;.i—n_.tg i N .
s i F 3

- - - 14
e il = T i T
r— -
= &=
T by
—— - pm = e
i & i

Ieme paastas S T— -
.—-l-i—l—|—1|—.-lq. o . i pp—

r- L b ) ﬁ—hmlh-f'l

RS

l'l—l—h -ll-.l e peemela e

.I-l- lﬂ-l-lii - et -l ‘ilu-
L

bk P —

el
I-—--\'-rh--l
L

T mdqﬂﬂn.u-l-_-. =

~FhRER T J98cm
AR E8cmiy

IR




2/ 3hR

)\

Fgeen ll-l—l-ll-l-'-l—-l-ﬂ—!-l-l—l-ll—i— e — A

“* u T e i o 710 71 ' e by A#‘.FI'I'..I— e il
=i I-F—I--‘H—‘--l-'f—'-ﬂ-—m |-l|---||l e b L
—— ke e o g e e e e £ U e e b --.-..--i-l—-.--n-u el pi R

[

E——
I‘-u#_ﬂ_-l--—-ﬁlﬂ [ 1
r

Lo e B L ] d oo

/l_J\JLu

//)@

S

TL/\“-/\ S{E—skfigure
t*12 15cm §E<20cm
eqiss) O 5mm 0. 8mm

,a\ b\ C. \ $T/£ (jZA’ B)

C,D )



L
X
/X

4‘*‘ 1 F = ._L
- N -

- _“_;.I _@FJ_.!_ .‘_E}'Ii .:_ll..- .I_Illl._r .g?_= - | - l_:::I =
——— - I-_ l._“ = lll ..___I_ --_.I'- _-[.. = -_III ill

JI BN EE—Kkfigure
[TE17em E <20cm
#=0. 5mm—0. Smm
/JINBFHa. b. c. d&FWoF (gA, B, C,D
WRNF ot ZSTEHERENA2/3IRE




Photoshop #JI1lustratorsSs

* PS: U, W

o, EE, M=, 23, KR

N\
I\ : psd. jpeg. tiff., png={i /&ML

AL B, BT, B4, ot AE

BIL: AL, pdf. eps. emfFERKSIEIN

(FRIGREO I LAt IETVRTS

053

JATFT

psd, tiff, JPEG, pngZ={i/E

X

=+



//)@

X}

X,

- /T

R, WBEBRRA, BXRXTS

Tiff83\, DP¥K300dpi, KALZWIIREYS
Epst8I\, ¥E300dpi, NSFHRIGRERIT




\

K

AN

YeRE, EBaRA. REBUR. “AXBMERHS

TEYeRA, AREMUEEEIRY

X

<

REZKKE

Tiff83\, DP¥K300dpi, KALIWIIREYS

Epst&3, DPE300dpi, NFHFRFHFRER

‘£



]

0p
7K
2
//)G

B 25 ¢ o Heaithy m Mot Healthy

@%%@%ﬁ,%héﬁ,ﬁﬁ§%
&5, MEENPEER HWE500dpi, RALIVIRELSE
EpsiTl,, MEENFEREDYERL00dpi, RIFREFIE




(N
- —

INR

IR

Emﬁ#AJ%ﬁm DB NIRRT RS, S8
BREBENBRENFINTE, SLNESZNES LT

TiffA83, DPEK500dpi, FKALZWICHR I:T:fﬁ
Epst&TN, DPEEK500dpi, N FH

~—
(




%

* EmIEKIE R CMYKAE I,

A BRI FIUR

3%%

AEERIBITINER,
CEEIIVESH =D E!

\

?J%K@ JRGBIRTY, B
DEEBRERR, BINE

o FZYALRUArial SkZETime News Roman={A

* SBRNNIRBITBERK, BER
PN SE DR ARIG —3L, R EAEIT 145

REFAT-125%, RE/WMF)
17155

£ NN Z A\ S

BN PZeiBEEE IDFHﬂ

NFOSDIT NS, B




I E48 M SAFER/N

© NI BT RBNBEXARERREINLEH, BT
tif ISR AR —RABLIZMS B TCIiRE s, SNS 0P
K (Q01000bpi) BYtifFIAETEEA/NEZE T LUAZ]50MB,
i& BIFEALIWINEEE N /)\NE+0BEE, ¥elRkA
LR HEHITLIVE G A/ ABXTERY)

. %AQJ#K/J\ETJET RiB1J 10MB, YR LI LZVAMBFEIE
A AMBEBII 10MB, RIREBFMREN A, 2 MFHIE
BRI TEH




GESIE AR S

* TIFFRST\: &, W{EAphotoshopZmigaliaR, SHitiff

* EPSIET: KEE

* ANERIPCIRIEVER), ANESedoc, ppt IS PEVIBEES

BINBARNBEHEEE.
o HPOmANE, AN EREZIRIE
E B DHEK (l//{400dp1731:1:, E§1:57T_1EE“300C1D1)
. T%ELWWP*’“EI’]HE%I@M T\o GXANEAEPSKE B
_E AR BRI RN A RGN, Tif B
ERAEBRN Y \¥}¥$o




N5

HRAZ B A2 N 5B F B R BIRILSE
» Figl. tiff,

* Figl. eps,

* WR—KE

X

Fig2. tiff,

Fig2. eps,

5

3/ 18

Fi
TLERN,

Fig3. tiffees

g3. eps

S{F—3KE

X

, NEPS. AIFERA

PIHSAVEIERR, MARIRRBWFiglA. tiff, FiglB. tiff



¥ERET
= -

w

L=]

FRLIEIE

B C 25
I I * I | : I I
£ i
7] g
£ w0 B
H] b
[ N l
LE-1} 3] iz i ERE
BREERABRKLEEREE B REERENRIERAE FEEKRWENRERTR
R E S ML R Rpd i, BT 7Epd £ RIS A RO Rl s L B L BI300% A L, 885 5t LUABC = PRI ¥ (B am R SR o ] IR B C 2 A3 Wl

ﬁL@J? EDPEMIERER A REREFRITIN
HRIDBS R E RREREFSHIFENE
NRIRBEEMEN, BT INGHIE

//)G




(OB 4R tE BR 2R IR RIGIR S AN LB

- R EKIANRTEIRE X BVEIEAN 2

S RRIB

-%ﬁ%ﬁ%%ﬁ@#%ﬁ%AA%ﬁ

PSR

[T

JRER M E

PEE— MIRRWBRA BB SEXFP?

%EU

- HIfFBEEENI R PERAZ N RICE A 1IRIRES,

RAZEH —HENER, TR RISRIAEE .

X, &
SR, M

N

EIRERLHN



&ntinarisal dugs
= L5 F m LA
" e B
hae™t . e

]
s
augs B
=54 [P e
.

N .
R ]

- - &l

.

-y
Fa "

Drugal withart izammanaal act ey par srain
-]

P R
Brdi—ilialhiis
ry = L3 P L)

i3

o 0o tu A ot e

Phomiaic' sl Arugn: Ralative ahurdanca Folative abundanes
Figure 1 | Systematic profiling of marketed drugs on a representative the right {boxes correspond to interquartile range (1QR) and central line
panel of human got microbial species. a, Broad impact of to median refative abundance). b, Fractions of drugs with anticommensal
pharmaceuticals on the human gut microbiota. Compounds from the activity by sub-category. Grey scale within bars denotes inhibition
Prestwick Chemical Library are divided into drugs used in humans, drugs spectrum {the number of affected strains per drug). ¢, Correlation between
used exclusively in animals {vet) and compounds without medical or species abundance in the human microbiome and drug sensitivity. For
veterinary use (non-drugs). Human-use drugs are further categorized cach strain {n =40}, the number of drugs that affect its growth is plotted
according to targeted organism. Strain-drug pairs (that is, instances in against its median relative abundance in the human gut microbiome. Lines
which a drug significantly reduced the growth of a specific strain; sec depict the best linear fit, g the Spearman correlation and grey shading
Methods) are highlighted with a vertical coloured bar in the matrix. the 95% confidence interval of the linear fit. All drugs, and in particular

Maier L, Pruteanu M, Kuhn M, et al. Extensive impact of non—antibiotic drugs on human
gut bacterialJ]. Nature, 2018, 555(7698) :623-628.



this disruption, and how it might promote
diﬁease,jsfmrlf understood. Writing in Cell,
Guo et al.” precisely map the organizational
and structural features of poly(GA) aggregates
and associated macromolecular complexes in
neurons using a technique called 3D cryo-
electron tomography (cryo-ET), to provide
direct visualization of how proteasomes
are disrupted by poly(GA) proteins.

Cryo-ET in 3D uses electron microscopy to
view very thin, frozen but hydrated sections of
a cell from various angles. The resulting images
are combined to produce a 3D image called
a tomogram. Guo ef al. used 3D eryo-ET to
visualize neurons that had been genetically
engineered to express a poly(GA) tract that
contained either 175 or 73 repeats. The tracts
were fused with a green fluorescent protein
that enabled their precise position to be
determined using correlative light microscopy.
The engineered protein mimics poly(GA)
tracts that are produced from C9orf72 expan-
sion, which take a long time to form in vivo.
The authors found that poly(GA) proteins
torm highly clustered and often bifurcated
twisted ribbon structures that are of relatively
uniform thickness, but of variable length and
width, similar to poly(GA) structures pre-
viously observed by conventional electron
microscopy in vilro".

computational approaches to search for known  a reaction cycle that involves ground, com-
macromolecular complexes in ecach aggregate, mitted and substrate-engaged states. Guo

Figure 1 i Cuntrmh.n;mnd:mumufw:mnuw B.In some cases of the ne

disorder amyotrophic lateral sclerosis, long chuns of ghycine and alanine amino-acid residues I{dubb:d
poly{(GA) tracts) aggregate in ncurons. Guo et al * show, through high-resolution structures in cells, that
polv{GA) tracts form ribbon-like aggregates that capture protein complexes called proteasomes, which
normally process ather proteins for degradation. Such caprure canses proteasome stalling, providing

an explanation for the toxicity of this aggregate. Poly{ GA) aggregates do not bind membrane-bound
organelles such as vesicles and the endoplasmic reticulem (ER ). b, By contrast, repetitive tracts of the
amino acid glutamine (poly{()) tracts), which are associated with Huntington's disease, form fibril-like
aggregates'. These aggregates deform the membranes of vesicles and the ER, suggesting that different
aggregates cause neurodegeneration through different mechanisms.

[ Vaites Pontano, JW Harper. Protein aggregates caught stalling. [J]. Nature,

2018, 555(7697) :449-451.



Advances in Tetrazine Bioorthogonal Chemistry Driven by the
Synthesis of Novel Tetrazines and Dienophiles

Haoxing Wu* 2 and Neal K Devaraj*':‘t—

"Huaxi MR Research Center, Department of Radiology, West China Hospital and West China School of Medicine, Sichuan
University, Chengdu 610041, China
i]ZZIe]_:-artn'ua:nt of Chemistry and Biochemistry, University of California, San Diego, La Jolla, California 92093, United States

CH 1% et cataim i.
Ba MM, BT, 2 oy
b e B
N
2] Hakalg, 18 HEI
ﬁ” et -‘I; Mll ;:ulu,—.n- m

CONSPECTUS: Bioorthogonal chemistry has found in-
creased application in living systems over the past decade. In
particular, tetrazine bioorthogonal chemistry has become a

powerful tool for imaging, detection, and diagnostic purposes, Eilam g Tk il el "—-.' & o ﬁ‘“ "
as reflected in the increased number of examples reported in "> ye ot
the literature. The popularity of tetrazine ligations are likely  |harvemen hen E;‘;,";T.,w = L (:—-
due to rapid and tunable kinetics, the existence of high quality 3 ‘L: F-E-Icl e Traatic Raaeiion

fluorogenic probes, and the selectivity of reaction. In this e, |

Account, we summarize our recent efforts to advance tetrazine
bioorthogonal chemistry through improvements in synthetic
methodology, with an emphasis on developing new routes to
tetrazines and expanding the range of useful dienophiles.
These efforts have removed specific barriers that previously
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limited tetrazine ligations and have broadened their potential applications.
Among other advances, this Account describes how our group discovered new methodology for tetrazine synthesis by developing
a Lewis acid-promoted, one-pot method for generating diverse symmetric and asymmetric :nﬂq.d tetrazines with functional
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Figare 3. {A—C)} Fluorogenic reaction of 22—24 with diencphiles. {13} Live-cell imaging of LS174'1" cells using floorogenic probe 22. Left: cells were
pretargeted with TCO-decorated A33 antibodies. Right: cells were treated with unmodified antibodies. [B) Structure of cyclopropene 28,

our tetrazine synthetic methodology in hand, we aimed to have an inherent absorbance around S00—550 nm. Thus, far-
design a new generation of tetrazine fluorogenic probes. red and NIR fluorophores with relatively longer emission

Since the double bond generated by the Heck reaction is the wavelengths are challenging to quench. Therefore, we decided
ideal bridge for energy transfer, we hypothesized that a tu;]mtj_.p': at:."h'a.z.mr_ nLEI—J.‘I:I.‘EIEILd ﬂuurugi_n.u: prabe ﬂ'u'uugh a
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