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Cloning, expression, and properties of the microtubule-stabilizing
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Communicated by Edmond H. Fischer, University of Washington, Seattle, WA, November 28, 1995 (received for review October 12, 1995)

ABSTRACT Nerve cells contain abundant subpopula-
tions of cold-stable microtubules. We have previously isolated
a calmodulin-regulated brain protein, STOP (stable tubule-
only polypeptide), which reconstitutes microtubule cold sta-
bility when added to cold-labile microtubules in vitro. We have
now cloned cDNA encoding STOP. We find that STOP is a
100.5-kDa protein with no homology to known proteins. The
primary structure of STOP includes two distinct domains of
repeated motifs. The central region of STOP contains $
tandem repeats of 46 amino acids, 4 with 98% homology to the
consensus sequence. The STOP C terminus contains 28
imperfect repeats of an 11-amino acid motif. STOP also
contains a putative SH3-binding motif close to its N terminus.
In vitro translated STOP binds to both microtubules and
Ca?*-calmodulin. When STOP ¢DNA is expressed in cells that
lack cold-stable microtubules, STOP associates with micro-
tubules at 37°C, and stabilizes microtubule networks, inducing
cold stability, nocodazole resistance, and tubulin detyrosina-
tion on microtubules in transfected cells. We conclude that
STOP must play an important role in the generation of
microtubule cold stability and in the control of microtubule

dynamics in brain.

Mammalian cells often contain abundant subpopulations of
microtubules that are stable to both drug- and cold-
temperature-induced disassembly (1-8), and microtubules
with these properties are apparently universal in the neurite
extensions of neuronal cells (2-7). Recent studies have indi-
cated that stable microtubules are central to the generation
and maintenance of neuronal morphology and function (5, 7).

In axons, there is no microtubule association with the
centrosome (9, 10). Therefore each microtubule is required to
retain sufficient stability to seed further assembly. Support for
the ability of individual axonal microtubules to be indefinitely
retained comes from observations that axonal microtubules
remain of relatively constant length and that they are always
oriented with their net assembly ends forward (11). Mainte-
nance of this degree of order is apparently necessary to sustain
the integrity of microtubule-dependent vesicle traffic and,
perhaps, to assure continued microtubule assembly toward the
synapse (11).

MAP2 and tau, two well-characterized neuronal microtu-
bule-associated proteins (MAPs), cannot induce cold stability
even when added to assembly systems at very high concentra-
tions (12, 13). Nonetheless, cold-stable microtubules assemble
abundantly in brain extracts and can be purified by in vitro

The publication costs of this article were defrayed in part by page charge
payment. This article must therefore be hereby marked “advertisement’” in
accordance with 18 US.C. §1734 solely to indicate this fact.

cycles of microtubule assembly and disassembly (1, 14-16). We
have purified the neuronal cold-stabilizing activity and have
established that a single neuronal Ca?*-calmodulin-regulated
protein, STOP (stable tubule-only polypeptide), has the prop-
erty of stabilizing microtubules to cold temperature (16, 17).
Antibodies raised against STOP show that it is associated with
microtubules in vivo and specifically with cold-stable micro-
tubules in neuronal cell mitotic spindles (18).

The present work was undertaken to determine the primary
structure of STOP and to test its activity in vivo. We have
cloned and sequenced a cDNA coding for STOP, and we find
that STOP is a previously unrecognized protein, showing no
significant homology with other known proteins.

We demonstrate that STOP, obtained by in vitro translation,
binds quantitatively both to microtubules and to Ca?*-calmod-
ulin. When STOP c¢DNA is expressed in mammalian cells
devoid both of STOP and of cold-stable microtubules, STOP
specifically associates with the interphase microtubule network
and can confer stabilization of the network to nocodazole and
to cold temperature. These results establish that STOP stabi-
lizes microtubules in vivo in a manner that parallels its activity

in vitro.
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Abstract:

Nerve cells contain abundant subpopulations of cold-stable microtubules. We have previously isolated a calmodulin-regulated brain
protein, STOP (stable tubule-only polypeptide), which reconstitutes microtubule cold stability when added to cold-labile microtubules in
vitro, We have now cloned cDNA encoding STOP, We find that STOP is a 100.5-kDa protein with no homology to known proteins, The
primary structure of STOP includes two distinct domains of repeated motifs, The central region of STOP contains 5 tandem repeats of 46
amino acids, 4 with 98% homology to the consensus sequence, The STOP C terminus contains 28 imperfect repeats of an 11-amino acid
motif, STOP also contains a putative SH3-binding motif close to its N terminus, In vitro translated STOP binds to both microtubules and
Ca2+-calmodulin. When STOP ¢DNA is expressed in cells that lack cold-stable microtubules, STOP associates with microtubules at 37
degrees C, and stabilizes microtubule networks, inducing cold stability, nocodazole resistance, and tubulin detyrosination on microtubules
in transfected cells, We conclude that STOP must play an important role in the generation of microtubule cold stability and in the control of

microtubule dynamics in brain.
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NCBI’s Nucleotide Database
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Merve cels cantain sbudant suspopulations of coli-stable microtubules. We have previously isolated a calrodulin-tegulated brain protein, STOP (stabls ubule-only polypeptide), which econstitutes
microtuule cold stability when adde to collabile riprotubules in vito, We have nowcloned cDNA encoding STOP, We find that STOP is 2 100.5-KDa potein with no horaalagy to known proteizs,  —
The prinary structure of STOP inphudes two distinet domains of epeated motifs, The central egion of STOP containg 5 tandem repeats of 46 axing acids, 4 with 98% horalog to the consensus

sespnce, The STOP C termitns contains 28 inperfeet repeats of an 11-areind acid matif, STOP also contans a putative SH-binding moti lose 1o its N femuinus, In vitr trazslated STOP binds fo both
‘microtutles and Ca+-calodulin, When STOP eDNA is expressed i cels hat lack calistable mictotubules, STOP associates with mietotubules at 37 deges C, and stabilizes misrotusuls networks,
inducing coldstabilty, nocadazale resistance, ane tubvlin detyzosination on ot in ransfeeted eells, We conclude that STOP zuust play an irpartant ol in the generation of mictotubule cold
stability and in the contzol of mierotusuls dynarics in b,
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NCBI’s Protein Database
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‘microtutles and Ca+-calodulin, When STOP eDNA is expressed i cels hat lack calistable mictotubules, STOP associates with mietotubules at 37 deges C, and stabilizes misrotusuls networks,
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 links to Journal Citation Reports with Impact Factor and other citation data on journals.
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conducts another search for related publications.
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links searcher to article’s bibliography with 46 items.
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links searcher to records of 28 articles that cited this 1996 PNAS paper by Bosc et. al.
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SEARCHER HAS OPTION TO ENTER:

· WEB OF SCIENCE  
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1. Easy Search affords searching two editions: Science Citation Index Expanded and Social Science Index.  Current subscriptions permit users to search back to 1980.  If searcher leaves boxes empty, both editions are searched.

2. User can select three fields for searching:

a.  topic, 

b. person, 

c. place.
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1. Search the topic: cystitis in cats and 

a. sort by reverse chronological order.

2. Search the topic: apoptosis and 

a. sort by “relevance.”

3. Search the topic: endocrine disruptors, 

a. Find a record, using it, 

b. follow up with a “Find Related Records” search.
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1. Key in the author name: KORACH KS

2. Search the author by:

a. Publications the person authored

b. Publications that cite this person

c. This is not a database one uses for biographical information.
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Search for articles that were published on research sponsored by labs at NIEHS as well as at Clarkson University in Potsdam, NY. 
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Dynamic frequency shifts of complexed ligands: An NMR study of D-[1-C-13,1-H-2 glucose complexed to the Escherichia coli periplasmic
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Gabel 4, Luck L&, Werbelow LG, London RE
JOURNAL OF MAGNETIC RESONANCE
128 (2): 101-104 OCT 1997

Document type: Asticle  Language: English  Cited References: 19 Times Cited: 2

Abstract:
The C-13 multplet structure of D-{1-C-13,1-H-2] glacose complexed to the Escherichia coli periplasmic ghicose/galactose receptor has been studied as

function of temperature. Asymmetric mulfiplet patterns observed are shown to arise from dynamic frequency shits. Mulfiplet asymmetry confributions resulting

from shift anisotropy-dipolar cross correlations were found to be small, with optimal fits of the data corresponding to small, negative values of the correlation

factor, chi(CD-CSA). Addiional broadening at higher temperafires most-probably results from ligand exchange between free and complexed states. Effects of
internal motion are also considered theorefically, and indicate that the order parameter for the bound ghicose is greater than or equal to 0.9. (C) 1997 Academic  _|
Press
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· Note search is restricted to address field.
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CHEM




LAB

COLL




MED

CTR





PHYS

D





RES

DEPT




SCH

DIV





SCI

ENGN




ST

HOSP 




UNIV

INST

To switch from Easy Search to Full Search, 

· click on the Yellow Home[image: image39.png]


, 

· then click on Full Search [image: image40.png]



FULL SEARCH
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FULL SEARCH

WITH

GENERAL SEARCH
AND

CITED REFERENCE SEARCH
FULL SEARCH
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NIH 84 Library and
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Full Search
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· Again, unless boxes are checked, searcher queries both editions (SCIE and SSCI) of the database

· Searcher can limit to the time the publication entered the database (weeks, selected years, all years).  This is well-used for designing query statements prior to entering the NIH’s Porpoise utility that delivers, by e-mail, stored searches on a weekly basis.

· Searcher clicks [image: image43.png]


 to query topics, authors, addresses, etc.

GENERAL SEARCH
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This search is looking for an article published in PNAS by Clara Nervi while she was either at NIEHS or the University of Rome.

Note: the exact journal title may be copied/pasted into the search box from “Source List.”  Also the searcher may elect to truncate the journal title to query the database.  
GENERAL SEARCH
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NIH 84 Library and
Institute for Scientific Information

Mo Dhae I e me a7

CITATION DATABASES

General Search Resulis.-Swmmary
Joumal=proseedings of the nationl acad*; Addess=27709 OR ROME OR ROMA; Authar=NERVI C* DocType=A1l docuent types; Language=All lguages; Databases=SCI-EXPANDED, SSCI;
Tiespan=All Years; (sorted by latest cate)

Page 1 (Articles 1 -

| 8] |

Ut the checkbores to add indsvidual ariles to the Marked List. Be s to click SUEMIT MARKS button before leaving poge.

T TezziS, Cossu G, Nervi C, et al.

‘Stage-specifi rodultion of skelptel ryogenesis by inkbitors of uclea deagetylase
P NATL ACAD SCI USA 99 (11): 77577762 MAY 28 2002

™ NERVI C, GRIPPO JF, SHERMAN MI, et al.

IDENTIFICATION AND CHARACTERIZATION OF NUCLEAR RETINOIC ACID-BINDING ACTIVITY IN HUMAN MYELOBLASTIC-LEUKEMLA HL 60 CELLS
P NATL ACAD SCT USA 86 (15): 58545858 AUG 1989

Page 1 (Articles 1
| 8] |

20f 20643977 documents matched the query.
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The query statement, as processed, appears at the top of the “Summary” page.

Click on the blue title of the second record to view the full record.

GENERAL SEARCH

(FULL RECORD)
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IDENTIFICATION AND CHARACTERIZATION OF NUCLEAR RETINOIC ACTD-BINDING ACTIVITY IN HUMAN MYELOBLASTIC-
LEUKEMIA HL-60 CELLS
NERVI C, GRIPPO JF, SHERMAN MI, GEORGE MD, JETTEN AM
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Publisher:
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· After looking at the full record, 

click on [image: image47.png]Cited References: 44



 to view the paper’s bibliography

GENERAL SEARCH

(BIBLIOGRAPHY)
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· A reference that occurs in any of the two databases (SSIE, SSCI) as a source record is underlined.  

· Clicking on a reference’s hot link displays the cited  reference as a source record, as illustrated on the next page.

GENERAL SEARCH

(BRAND’S ARTICLE FROM REFERENCES)
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Searchers can conduct a query on this research interest by clicking [image: image50.png]



GENERAL SEARCH

(RELATED RECORDS)
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Page 1 (articles 1 - 50):

| iz
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I Grorereyes H, Lt V

Transcription factors 3. Nuclear receptors
FROTEIN PROFILE 2 (11): 1173-130 1995

™ EVANS RM

‘THE STEROID AND THYROID-HORMONE RECEPTOR SUPERFAMILY
SCIENCE 240 (4854):839-895 MAY 13 1988

™ CARSONJURICA M, SCHRADER WT, OMALLEY BW.
‘STEROID-RECEPTOR FAMILY - STRUCTURE AND FUNCTIONS
ENDOCR REV 11 (2): 201-220 MAY 1980

I MAGGLA

REGULATION OF GENE.EXPRESSION BY INTRACELLULAR HORMONE RECEPTORS

PHARMACOL RES 22 (4): 409-420 JUL-AUG 1590
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Clicking the [image: image52.png]


button on a Full Record or Cited References display retrieves articles that cite one or more of the same papers cited by the display record and sorted by highest incidence of cross-citations or shared references.

Related Records searching is a quick and effective method for expanding a search.  

GENERAL SEARCH

(TIMES CITED)
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Page 1 (articles 1 - 50):
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I Ralban R, Kaur I
Eetinoids os cheropreventive agents
TBIOL REG HOMEOS AG 17 (1): 66-91 JAN-MAR 2003

I Shama R, MeGraw R, Dugyela B0
Cloning and changtezation of bstr bt etinic aid rcepto sofoms
JEXP ANIM SCI 42 (3): 125-134 MAR 2003

I BeshlerBC, Hei ¥, Chon, et oL,
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Clicking on [image: image54.png]Times Cited: 977



on a full record displays a list of all citing papers from all databases and years spanning the subscription.  These papers cite Brand’s paper in Nature.

As more records are added to the database, [image: image55.png]Times Cited: 977



count may increase.

GENERAL SEARCHING

[image: image56.png]SORTING CAPABILITIES

Prior to executing a search, you may sort the results by:

Latest Date Latest date is the default sort order. A maximum of 500
retrieved records will be sorted in reverse chronological
order according to when the publications were received and
processed by ISI.

Times Cited A maximum of 300 retrieved records will be sorted in
descending order by the number of Times Cited. Times
Cited reflects the number of times an item has been cited
using the preferred cited reference. It does not include
citations to variations of the preferred cited reference.

Relevance Relevance is determined by how frequently the search terms
occur. A maximum of 500 retrieved records will be sorted
from high to low relevance.

First Author A maximum of 300 retrieved records will be sorted
alphabetically, by the first named author of the paper.

Anonymous papers precede named authors.

Source Title A maximum of 500 retrieved records are sorted
alphabetically by the source journal title.

Note: Configuration of maximum limits at Intranet sites may vary.




TRUNCATION/WILDCARD SYMBOLS

Truncation and wildcard symbols are useful to retrieve variants of words.  These may be used within and at the end of search terms.

METHOD
SYMBOL

EXAMPLE
RETRIEVES
Any number
       * 

sul*ur

sulphur










sulfur







clon*

clone










clones










cloned










cloning










clonidine










clonus

Single character
?

wom?n

woman










women










womym





Combined


?*

disrupt?r*
disruptor










disrupter










disruptors










disrupters

Summary:

? = a wildcard for any character (not a space)

* = truncation for a space or any string a characters

[image: image57.png]Book Review Search

The names of all authors, editors, translators and commentators are
included in the TITLE field.

TOPIC: ants and bourke
Restrict search to a specific language or document type:  All Languages Book Review

Secial evolution in ants - Boutke AFG, Franks NR
Cromier RH
SCIENCE
271:(5256) 1682-1682 MAR 22 1994

Document type: Book Review Language: English  Cited References:1 Times Cited: 0

Addresses:
Crozier RH, LA TROBE UNIV, SCH GENET & HUMAN VARIAT, BUNDOORA, VIC 3083, AUSTRALLA.

Cited Author Cited Work Vo lunme Page Year

IV BOURKE AFG SOCIAL EWOLUTION ANT 1955

If the original language of the book is not in English, the language will be
given in the TITLE field.

TOPIC: krusche and hermeneutics
Restrict search to a specific language or document type:  All Languages Book Review

HERMENEUTICS OF THE ALIEN - GERMAN - KRUSCHEH, WIERLACHER, A
BEHR H
PHILOS OPHISCHES JAHRBUCH
102: (1) 191-200 1995

Document type: Book Review Language: German Cited References: | Times Cited: 0

Cited Author Cited Work Vo lume Page Year

¥ XRUSCHE D HERMENEUTIK FREMDE 19390




[image: image58.png]SEARCHING BY SOURCE AUTHOR

ISI captures ALL authors. With Version 4.0, all authors can be
searched, displayed, printed, and/or exported. Prior to this upgrade, the
first 255 authors can be searched, displayed, printed, and/or exported.

Enter the surname, followed by a space and up to 5 initials.

Source Document ISI Database Search by:

Alan Boyd C.D.E. Smith  Smith ABCDE AUTHOR:  smith abcde
AUTHOR:  smith a*

Search for variations on names where the family name may not be the
last name.

Source Document ISI Database Search by:

Shi-Wa Yen Yen SW AUTHOR:  (yen sw or shi wy)
Shi WY

Uzonyi Kiss Sandor Uzonyi KS AUTHOR: (uzonyi ks or sandor uk or
Sandor UK kiss su)
Kiss SU

Compound names are fused from 1972-1997. Search them in fused and
compound forms for complete retrieval.

Source Document ISI Database Search by:

D. Lagadic-Gossmann Lagadic Gossmann D AUTHOR: lagadic gossmann d* or
LagadicGossmann D lagadicgossmann d*

Geraldo Felipe de la Fuente de la Fuente GF AUTHOR: de la fuente g* or
delaFuente GF delafuente g*

J. O’Brien O BrienJ AUTHOR: o brien j* or obrien j*
OBrien J

Titles of rank, generational designations, such as Junior or Senior, and
academic degrees are dropped.

Source Document ISI Database Search by:

Lord Duvall Edwards Edwards D AUTHOR:  edwards d*
W. Brumfitt, Jr. Brumfitt W AUTHOR:  brumfitt w*




[image: image59.png]SEARCHING BY ADDRESS

ISI captures ALL author addresses. Effective with Version 4.0, all
addresses can be searched, displayed, printed, and/or exported. Prior to
this upgrade, the first 255 addresses can be searched, displayed, printed
and/or exported.

Reprint authors are shown. Other addresses are not paired with authors.

ISI applies standard abbreviations for common address terms. Click the
abbreviations list hypertext link to the “Address Abbreviations” Help
page to identify abbreviated terms. Truncate abbreviations for complete

retrieval.

ISI also abbreviates some corporate and institution names and
state/country names. To view these abbreviations, click the corporate
and institution names and state/country names hot links located on the
“Address Abbreviations” Help page.

Some abbreviations occur in addresses so frequently that they may only
be searched with other significant address terms. Refer to the hypertext
link disallowed words in the Address section of the General Search Help

page.
Use the most significant address terms and adjacency.

ADDRESS: Enter words from an author's affiliation (abbreviations list)

jwistar inst same gene?* S

Addresses:
Chirraule N, Univ Penn, Inst Human Gene Therapy, Dept Mol & Cellular Engn, 204 Wistar Inst, 3601 Spruce St, Philadelphia, PA 19104 USA.

Univ Penn, Inst Human Gene Therapy, Dept Mol & Cellular Engn, Philadelphia, PA 19104 US4,
Univ Penn, Inst Huraan Gene Therapy, Dept Iled, Philadelphia, PA 19104 USA.
Wistar Inst, Philadelphia, PA 19104 USA.




[image: image60.png]Addresses are searchable by institution, department, street, city, state,
province, country, postal code, or any combination of these components.

ADDRESS: Enter words from an author's affiliation (abbreviations hst)

’usa and japan and france - ‘

Addresses:

Zeman J, MPI FKF, Grenoble High Magnet Field Lab, 25 Av Martyrs, F-38042 Grenoble 9, France.
MPI FKF, Grenoble High Magnet Field Lab, F-38042 Grencble 9, France.

Univ Calif Berkeley, Dept Phyrs, Berkeley, CA 94720 USA.

Lawrence Berkeley Lab, Div Sci Mat, Berkeley, C& 94720 USA.

Univ Electrocormraun, Dept Cormun & Syst, Tokyo, Japan.

ADDRESS: Enter words from an author's affiliation (abbreviations list)

§N~040? » ‘ ’

Addresses:
Spandow O, Ulleval Hosp, Dept Otorhinolarymgol, N-0407 Oslo, Norway.
Univ Urnea Hosp, Dept Otorhunolarymgol, 5-20185 Umea, Sweden.

To retrieve records that contain two or more terms in the same address,
use the SAME operator.

ADDEESS: Enter words from an author's affiliation (abbrewiations list)

univ colorado and boulder

General Search Resulis-- Sunonary
Address=univ colorado and boulder; DocType=All document types; Language=All languages; Databases=SCI-EXPANDED, S5CI, A&HCI,
Timespan=All Years; (sorted by latest date)

38963 of 22075292 documents matched the query. (500 shown)

Addresses:
Schinitz S, Inst Behav Genet, Campus Box 447, Boulder, CO 80309 USA.

Inst Behav Genet, Boulder, CO 80309 USA.
Univ Colorade, Hith Sci Ctt, Dept Psychiat, Denver, CO 80262 USA.
Usuv London, Inst Psychiat, Genet & Dev Psychiat Res Ctr, London, England.

Address terms joined with AND may occur in
different addresses.

;%DDRESS: Enter Words from an authot's affilation (abbrevistions list)

univ colorado same boulder

General Search Resulis--Summary
Address=univ colorado same boulder; DocT ype=A1 document types; Language=All languages;, Databases=SCI-EXPANDED, SSCI, A&HCI,
Timespan=All Years; (sorted by latest date)

Address terms joined with SAME must occur in the
ame address.

38836 of 22075292 documents matched the query. (500 showr)

Addresses:

Wang XT, Univ Colorado, Dept Chem, Campus Box 194, POB 173364, Derver, CO 80217 USA.
Univ Coloradn, Dept Chern, Dexnver, CO 80217 USA.

Univ Celorado, Dept Chem & Biocher, Boulder, CO 80309 USA.





[image: image61.png]Topic Search

Fields searched in the Topic Index:

SCIE SSCI AHCI
Source title words All Years All Years All Years
Author keywords 1991 — 1991 — 1991 —
KeyWords Plus 1991 — 1991 — 1991 —
Author abstracts 1991 — 1992 — 2000 —

Develop synonyms (natural language, acronyms, jargon); connect with OR operator.
Treat all Topic Index searching as term-indexed.
Apply the SAME operator to combine concepts and create relevance.

Search variants of all terms.

TOPIC: (honey bee* or honeybee* or apis mellif*) same danc*

Truncate for plural and derivative forms.

TOPIC: enzym*
Retrieves enzyme,enzymes, enzymatic, enzymology

Punctuation marks are searched as a space, but do display.

TOPIC: 2 4 dinitrotoluene 1s equivalent to TOPIC: 2,4-dinitrotoluene.

Truncate and use the SAME operator to search for phrases containing a possessive.

TOPIC: kaposi* same sarcom™
Retrieves Kaposi sarcoma, Kaposis-sarcoma, Kaposis sarcoma, Kaposi’s sarcoma

Search hyphenated words with a hyphen (or a space) and fused as one word, without a

hyphen.
TOPIC: x-ray* or xray* or TOPIC: x ray* or xray*
Retrieves X-ray or X-rays or Xray or Xrays or X-rayed...
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Vesicular Stomatitis Virus G Proteins with Altered Glycosylation Sites
Display Temperature-sensitive Intracellular Transport and Are
Subject to Aberrant Intermolecular Disulfide Bonding*

Carolyn E. Machamer} and John K. Rose$§

(Received for publication, November 23, 1987)

From the Molecular Biology and Virology Laboratory, The Salk Institute, San Diego, California 92138

In this report we have extended our studies on a
panel of vesicular stomatitis virus G proteins with
altered glycosylation sites. These mutant proteins were
generated by oligonucleotide-directed mutagenesis of
the coding sequence to create new consensus sites for
asparagine-linked oligosaccharide addition. We report
that the intracellular transport of most of the mutant
proteins is temperature-sensitive, implying a polypep-
tide folding step is affected. In addition, we find that
the nonglycosylated G protein and those mutant pro-
teins which lack oligosaccharides at the normal posi-
tions are subject to aberrant intermolecular disulfide
bonding, leading to the accumulation of large com-
plexes in the endoplasmic reticulum. These results im-
ply that carbohydrate plays an indirect role in the
intracellular transport of G protein.

Glycosylation of asparagine residues is one of the most
common modifications of proteins in the exocytic pathway
and occurs in all eukaryotic cells (1). We have extended our
studies of the role of asparagine-linked (N-linked)' glycosyl-
ation in the intracellular transport of a model plasma mem-
brane protein, the vesicular stomatitis virus glycoprotein
(VSV G protein). We have previously used gene expression
and oligonucleotide-directed mutagenesis to determine that
at least one of the two N-linked oligosaccharides normally
added to G protein is required for efficient transport of the
protein to the plasma membrane (2). In the preceding report
(18) we have shown that addition of an oligosaccharide at
some new sites in the protein which lacks the normal sites
can promote transport to the cell surface. Here we extend our
observations on the group of mutant G proteins with altered
glycosylation sites to determine the role that the N-linked
carbohydrate plays in the intracellular transport of G protein.

EXPERIMENTAL PROCEDURES

All procedures for transfection, radiolabeling with L-[*S)methio-
nine, immunoprecipitation, and indirect immunofluorescence micros-

* This work was supported by United States Public Health Service
Grants Al-15481, AI-24345, and GM-33840 from the National Insti-
tutes of Health. The costs of publication of this article were defrayed

in part by the payment of page charges. This article must therefore {8

be hereby marked “advertisement” in accordance with 18 U.S.C
Section 1734 solely to indicate this fact. '

t Supported by a postdoctoral fellowship from the National Int
tute of Allergy and Infectious Diseases. To whom corresponder
should be addressed. Present address: Dept. of Pathology, Yale U
versity School of Medicine, 310 Cedar St., New Haven, CT 06510.

§ Present address: Depts. of Pathology and Cell Biology, Y
University School of Medicine, 310 Cedar St., New Haven, CT 065

! The abbreviations used are: N-linked, asparagine-linked; V¢

vesicular stomatitis virus; endo H, endoglycosidase H; SDS, sodit §
dodecyl sulfate. N .

e
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. Gibson, R., Schlesinger, S., and Kornfeld, S. (1979) J. Biol. Chem.
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copy for detection of the mutant G proteins with altered glycosylation
sites are described in the preceding report (18). For immunofluores-
cence and iodination experiments involving reduced temperature,
transfected cells were grown at 37 °C for 16 hours and then shifted
to 30 °C for another 26-30 h before assay. For metabolic labeling at
30 °C, transfected cells were incubated at 37 °C for 42-44 h and then
shifted to 30 °C for 1 h before the labeling period.

For the experiment shown in Fig. 4, one set of radiolabeled cells
was pretreated with 10 mM iodoacetamide in 10 mM Tris, pH 8.0,
0.15 M NaCl for 10 min on ice before lysis in detergent solution
containing 10 mM iodoacetamide.

RESULTS

Effect of Reduced Temperature on Oligosaccharide Process-
ing—In the previous report (18), we noted that for the two
mutant G proteins with one oligosaccharide at a new site
which were transported to the plasma membrane, only a
fraction of the molecules was processed to an endoglycosidase
H (endo H)-resistant form. The proportion of each that was
processed correlated with the level of protein that was sub-
sequently detected at the cell surface. We tested the effect of
reduced temperature on intracellular transport of the mutant
proteins with altered glycosylation sites, because it was pre-
viously demonstrated that the nonglycosylated G protein from
tunicamycin-treated cells infected with the Orsay strain of
VSV could be detected on the cell surface when cells were
grown at 30 °C but not at the normal temperature, 37 °C (3).
COS-1 cells transfected with DNAs encoding each of the
mutant G proteins with altered glycosylation sites were la-
beled at either 37 or 30 °C with L-[**S]methionine for 15 min
and then incubated in excess unlabeled methionine for 3 h at
the same temperature. G proteins were immunoprecipitated,
mock-treated, or treated with endo H and then electropho-
resed in polyacrylamide gels in the presence of sodium dodecyl
sulfate (SDS). The proportion of each mutant protein with
endo H-resistant oligosaccharides was quantitated by densi-
tometry of the fluorograms (Table I).

When the temperature was lowered to 30 °C, a large in-
crease in the proportion of protein resistant to endo H was
observed for both of the mutant G proteins with a single
oligosaccharide at a new site which can be detected at the cell
surface at 37 °C (QN1/TA1,2 and EN2/TA1,2). After 3 h of
chase at 37 °C, the fraction of QN1/TA1,2 and EN2/TA1,2
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STEP 2: CITED REFERENCE SELECTION
‘The table lists all of the cited references that match your search request and the mumber of imes each variation has been cited. Select all desired references
(including variants) and then press Search,

Set language and document type limits and sort option.

ELECT PAGE

or select specific references from lst

to find articles that cite selected references,

References 1 20 | 12121210 M

Hits Cited luthor Cited Work Volume Page Year
T 1 waTsoN g NATURE 1953
T 3 waTsow g NATURE 171 373 1953
Tz waTsow g NATURE 171 753 1953
Tz waTsow g NATURE 171 962 1953
™z waTsow ap NATURE 171 1953
™ s waTsoN Jp NATURE 737 1953
T 1 waTsow Jp NATURE 738 1953
T 1 waTsow Jp NATURE 739 1953
-
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PROCESSING

SEARCH RESULTS

MARKING RECORDS

Searchers can mark records while viewing the full record or by viewing Search Results – Summary.

From Full Record: Click the [image: image87.png]


 button to add displayed article to marked list.
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General Search Results--Full Record
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Norepinephrine content and adrenaceptor function in the bladder of cats with feline inters
Buffington CAT, Teng BY, Somogyi GT
JOURNAL OF UROLOGY
167 (4): 1876-1880 APR 2002

Document type: Asticle  Language: English Cited References: 44 Times Cited: 0

Abstract:
Purpose: Intersiiial eystitis is a chronic syndrome affecting humans and domestic animals, including cats (feline itersiiial cystitis). The aggravation of inferstiial
cystitis symptoms by stress suggests involvement of the sympathetic nervous system. Studies have identified increased sympathetic nervous systern activity in




From Search Results – Summary, click boxes to left of each record, to select individual records then click [image: image89.png]


to add checked record(s) to marked list.

[image: image90.png]General Search Results--Summary

Topic=CYSTITIS AND (CAT OR CATS), DocType=All document types, Language=All languages; Databases=SCL-EXPANDED, SSCT, Timespan=Al
Years, (sorted by latest date)

Page 1 (Articles 1 - 50):

| rziz1h ol

Use the checkbores to add individual arficles to the Marked List. Be sure fo click SUBMIT MARKS button before leaving page.

I™ Seulptoreany 4, Birder L, Bufington AC, et al.

Different mechanisms contribute to sensifization of C-fiber primary afferent neurons from eats with feline intersttal eystitis and spinal cord infury
TUROLOGY 169 (4): 154 Suppl S APR 2003

F Westropp T, Welk K, Buffington T
Adrenal abnormalites in cats with feline interstiial eystitis
TUROLOGY 169 (4): 258 Suppl S APR 2003

I Mentre V, Guionnet 4, Viguier E, et al
Cystoscopy in the cat
PRAT MED CHIR ANTM 37 (5): 409-419 SEP-OCT 2002




MARKED RECORDS

Searchers click on [image: image91.png]


 

Exporting Records to EndNote
[image: image92.png]CITATION DATABASES

Marked Records
2 Records on the marked list
STEP 1: Select sort and output fields for the entire marked list.
Select sort option: Select fields to include in addifion to the author(s), article title and source.
I cited references® ¥ addresses W abstract

First author

Souros Tl F language 7 publisher information P ISSN

Times Cited ¥ document type ¥ keywords

¥ times cited
*Selecting the cifed references map cause the server fo fime out with large rumbers of records.

STEP 2: Select action for output.

EXPORT T0 FEFERENCE SOFT)

Order Documents
¥ Buffington CAT, Teng BY, Somogyi GT

Morepinephine content and adrenoceptor finction in the bladder of cats with feline interstitial cystitis
JUROLOGY 167 (4): 18761880 APR 2002

¥ NERVI C, GRIPPO JF, SHERMAN MI, et al

LEUKEMIA HL-60 CELLS

IDENTIFICATION AND CHARACTERIZATION OF NUCLEAR RETINOIC ACID-BINDING ACTIVITY IN HUMAN MYELOBLASTIC-
P NATL ACAD SCI USA 86 (15): 5854-5858 AUG 1989





Searcher selects fields to be exported as a record.  

Step 1:
Generally all fields are checked but NOT cited references. 

Step 2:
User clicks [image: image93.png]


 .

ORDERING FULL TEXT/ARTICLES

[image: image94.png]Marked Records

2 Records on the marked list
STEP 1: Select sort and output fields for the entire marked list.
Select sort option:

Select fields to include in addition to the author(s), article title and source.
I cited references® ¥ addresses W abstract

First author

Souros Tl W language 7 publisher information P ISSN

Times Cited ¥ document type ¥ keywords

¥ times cited
*Selecting the cifed references map cause the server fo fime out with large rumbers of records.

STEP 2: Select action for output.

EXPORT T FEFERENCE

Order Documents
¥ Buffington CAT, Teng BY, Somogyi GT

Morepinephine content and adrenoceptor finction in the bladder of cats with feline interstitial cystitis
JUROLOGY 167 (4): 18761880 APR 2002

¥ NERVI C, GRIPPO JF, SHERMAN MI, et al

LEUKEMIA HL-60 CELLS

IDENTIFICATION AND CHARACTERIZATION OF NUCLEAR RETINOIC ACID-BINDING ACTIVITY IN HUMAN MYELOBLASTIC-
P NATL ACAD SCI USA 86 (15): 5854-5858 AUG 1989





1. Searcher checks full record to see if article is available full text.

2. Searcher clicks [Order Documents] and fills out information and clicks [Send Order]/  
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WOS Doc Request

SendOrder

Enter the information in the form below and select a delivery method for your WOS Doc request, then press Send Order. {Fields in BOLD are mandatory]

Servicing Library: © NIH & NIEHS © NCTF © NIDA © RML

Name: [Larry L Wiight

ICD: [NIEHS

Lab/Branch: [LISB

Bldg: [Rall

Room: [A026  Mail Stop: MDADDT |
Telephone: [541-3426

FAXC [919-541-0669

E-mail: [wright@niehs nih gov

Delivery Method
& Tnteroffice Mail € Fax (Only when absolutely necessary) € E-mail (I possible)

SendOrder





From “Source List”
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Click on Highwire Press.  In other situations, this may be J Store or some other supplier.





CLICK ON  �





CLICK ON HYPERTEXT TO CAPTURE PDF EDITION OF THE ARTICLE.





Click on Title





Query





Number of records retrieved.





Clicking on DNA Sequence links searchers to NCBI’s Nucleotide database





Clicking on Protein Sequence links searchers to NCBI’s Protein Database
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