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The Development of EFL Education in Myanmar

Gary Ireland
Robert VVan Benthuysen

Introduction
This paper is a study of English language teaching in Myanmar. In recent years, interest in
English language education in Myanmar has been increasing. This paper discusses the history of
English language use and English language education in Myanmar, the motivations for learning
English today, challenges to English language education, teacher training programs, and the
position of English in the multi-ethnic society that is Myanmar.

History of English Use and English Language Learning in Myanmar

The official language of Myanmar is the Myanmar language, the mother tongue of 67% of
the population. Of the remaining third of the population, large numbers are speakers of Shan,
Kachin, Mon, and varieties of Chin and Karen languages. It is estimated that over one hundred
languages are spoken in Myanmar.

The British established control over Myanmar as a colonial possession in 1886, after a series
of wars fought between 1824 and 1825. During the early phase of the colonial period English
became the official language of administration and the medium of instruction in schools from
kindergarten through university. Consequently, the use and status of Myanmar declined. This
situation continued from 1886 to 1920. In 1920 dissatisfaction with British rule manifested itself in
a strike by university students protesting the University Act, which placed Rangoon University
under the University of Calcutta. The student-led anti-British movement found support among the
general populace, strengthening national identity and opposition to the British colonial
administration. One facet of this protest was the call for a revival of the Myanmar language. By the
early 1930s the study of Myanmar and use of Myanmar as a medium of instruction was reinstituted
at major universities in Rangoon and Mandalay. Use of Myanmar continued to spread throughout
the university system, and calls were made for Myanmar to be used as the medium of instruction at
all levels of education. When Myanmar became independent in 1948, the new constitution
mandated that Myanmar would be used as the official language of government, while the use of
English could continue (Htun, 1995; Wong, 2005).

In 1964 the New Education System was implemented and Myanmar became the medium of
instruction at all levels of education. English was taught only as a foreign language, with instruction

beginning in middle school. Over the following years the use of English declined. By the late 1970s
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it was recognized that the standard of English had dropped and this was seen as a problem. In
response, the Ministry of Education declared that it was necessary for people to master both English
and Myanmar. In support of this goal, a decision was made that English would be used as the
medium of instruction at the postgraduate level, except in the study of Myanmar language and
history. In 1981 the New Education Program was introduced. Under this program, English has been
taught as a compulsory subject from kindergarten and it is used as the medium of instruction for
economics and science classes at the upper secondary school level (Wong, 2005; Ho, 2006).

The latest effort at educational reform in Myanmar has resulted in the Myanmar National
Education Law of 2014. With regard to language use, the law allows the use of either English or
Myanmar or both in schools. Primary schools can include an ethnic language in addition to
Myanmar and English. However, many provisions of this new law have led to protests from
students and teachers. Objections to the new law include the lack of autonomy for universities,
political control of education, lack of recognition for student and teacher unions, and, with regard to
language policy, restrictions on use of ethnic languages at the university level (Aung, 2014).

Motivation for Learning English
The perceived need for English proficiency has been growing rapidly in Myanmar in just the
past few years. This trend began with the opening of the country to greater international influence in
2010 and it has steadily accelerated since then. In 2016, one Myanmarese teacher of English noted

the following.

Two years ago there wasn't much need for learning English, especially amongst adults. In
the past, if you didn't have the language skills for English, you could survive on the job. But
nowadays it seems much different because it has become a very important skill. For
example, if you want to find and apply for a job, the resume and cover letter will have to be
written in English and if you're going to apply for big companies, they will interview you in
English (Wong, 2016).

As a result of this increasing need for English language skills, many professionals such as
doctors, lawyers, engineers and business owners have taken up studying English. Many companies
require their staff to take English lessons and English skill-level is often a consideration in decisions
regarding promotions, pay raises, and work assignments. Businesses recognize that their employees
need to communicate with foreigners through both spoken and written channels, particularly if a

company plans to expand and compete internationally in the growing global economy. However,



even local companies that have little contact with foreigners are providing English language
training for their employees, an indication that these companies also believe English skills will be
important to their future (Wong, 2016).

English language skills are also more and more important in the service economy. After
years of restrictions, the country is now being promoted as the new tourist destination in Asia
(Yinggiu, 2011). Tourist arrivals have increased from about 700,000 in 2009 to over 3,000,000 in
2015. Many younger Myanmarese see this as an employment opportunity and are consequently
motivated to learn English (Takahashi, 2014).

The ability to use English is also a necessary skill in the academic world. The Myanmar
Ministry of Education has stressed the need for English skills to be developed to a level equal to
other countries (Myanmar attaches importance, 2013). In order to further this goal, classes at the
university level are taught in English. A university student observed that, "In our country we have
to learn everything, like in engineering or medicine, through the English medium. If you do not
know English you cannot be an expert in your subject” (Magistac, 2012). Many more students are
also now interested in studying abroad. Due to Myanmar's relatively undeveloped economy as
compared to other nations, students seeking to study abroad usually need a scholarship to finance
their studies. There are many scholarship programs available through a number of organizations,
but these scholarships require a high level of English language skills. For students who aspire to
study abroad, future success is dependent on their English proficiency.

As Myanmar increases its ties to the global community of nations, the need for English
language skills will increase. Opportunities for advancement in academia and in the business world

will motivate more and more people to make efforts to improve their English language skills.

Challenges to English Language Education in Myanmar

Myanmar faces challenges in education both at the government policy level and in the
classroom. One basic problem is government funding for education. For decades the Myanmar
government gave priority to defense spending to the detriment of spending on education and social
services. Although military spending has declined in recent years, it still accounts for 12% of the
total national budget, while only 6% is devoted to education and 3% to healthcare. The figures for
education and healthcare are the lowest among ASEAN countries (Lwin, 2014). This lack of
funding affects teacher recruitment, teachers training, and attrition rates in the teaching profession.
On a more fundamental level, there are many parts of the country, especially in rural and ethnic

areas, where there are no schools available to the local population.
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Another serious problem with regard to English language teaching is the low English
language proficiency of many teachers and the lack of training for teachers. Many teachers begin
their careers without any training at all. Primary school teachers have often only completed primary
school themselves and many secondary school teachers have only secondary school degrees. (Lwin,
2007; Oo, 2011). Some researchers have noted that it is not unusual for English teachers to be less
proficient in the language than some of their students, many of whom may have attended private
English conversation schools, especially in urban areas (Soe, 2015). In addition, teaching is a low-
status profession and there is frequent turnover in teaching staff. Pay is inadequate, and many
teachers find it necessary to supplement their income by working outside the formal public
education system (Han, 2007).

Considering classroom behavior and learning strategies, some have pointed toward
traditional Myanmarese ideas about rote learning as constituting a hindrance to acquisition of
English language speaking and listening skills. Research has shown that Myanmarese learners hold
positive views towards rote learning. These views have been attributed to traditional Myanmarese
cultural and educational background which emphasizes memorization, repetition, and production of
correct answers to teachers questions. Another practical reason that encourages rote learning is
large class size, which allows little opportunity for individual student interaction with the teacher.
Finally, the washback effect from testing leads to a preference for rote learning among students.
High stakes testing plays an important role at every level of education in Myanmar. In particular,
entrance to university is contingent on test performance. The tests require production of factual
knowledge and do not allow for ambiguity or independent critical thinking. Passing these tests
requires students to memorize large amounts of information and therefore encourages rote learning
(Sinhaneti & Kyaw, 2012).

Classes in Myanmarese schools are teacher-centered. Teachers tend to follow a transmission
model of instruction and there is little student autonomy. Many second-language educators would
argue that all of this is a hindrance to the development of listening and speaking skills. The
transmission model of teaching emphasizes habit formation and error avoidance. Risk taking is
devalued and students are encouraged to produce predetermined answers, often in preparation for
tests. Students in such a classroom setting are passive and lack independence or initiative. Some
have argued that the teacher-centered system is traditional in Asian culture and criticism of this
model is a function of Western bias. However, many Asian educators agree that, for purposes of
second-language acquisition, student-centered classrooms in which autonomy, independence, and

initiative are encouraged will lead to better outcomes (Oo, 2011).



Teacher Training

The Myanmar Ministry of Education is making efforts to improve education by developing
a comprehensive program for the training of prospective teachers. The Ministry has set up 20
Education Colleges and two Institutes of Education that train about 10,000 teachers each year. The
Education Colleges offer a one-year Certificate in Teacher Education which qualifies a person to
teach in primary school, a two-year Diploma in Teacher Education Competency which qualifies one
to teach in junior high school and high school, a one-year Diploma in Teacher Education
Competency for people who have already earned a first degree, and a one-year correspondence
course for junior assistant teachers. The two Institutes of Education offer Bachelor, Master, and
Doctorate degrees in education (Aung, Hardman, & Myint, 2013).

However, as is often the case in many Southeast Asian nations, there is a disconnect
between government plans and goals and the effective implementation of new programs. Much of
the training that takes place in the teacher training colleges in Myanmar has been found to be
ineffective. Problems exist with regard to inadequate subject knowledge and teaching skills of
teacher educators, an overcrowded curriculum, lack of supervision, and poor facilities and
equipment. In addition, despite recommendations to promote a more learner-centered classroom,
the transmission model of teaching still dominates classroom practice. Trainee teachers tend to fall
back on their own experience as learners, and consequently rote learning and recitation dominate
class time (Redden, 2007).

The Position of English in Myanmar

English has become an international language and the incentives, or pressures, to learn
English are very strong. At the same time, there are fears that the global spread of English can
sometimes endanger indigenous languages and cultures. This issue is of particular concern in
Myanmar, with its 135 different ethnic groups and over 100 languages. For many years, the
teaching of ethnic languages in schools in Myanmar was prohibited. This was part of the
government's efforts to discourage ethnic identity. According to new education policies adopted in
2014, ethnic languages can be taught and used in schools. UNESCO has addressed this issue world-
wide with its recommendation of multi-lingual education. This term refers to the use of at least
three languages: the mother tongue, a regional language, and an international language. All three
languages would be used in education. Some obstacles to implementing such a policy in Myanmar
are that the mother tongue may be an unwritten language, there may be a shortage of educational

materials in a language, there may be a lack of trained teachers, the multiplicity of languages may
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make it difficult to organize education in the mother tongue, there may be resistance to schooling in
the mother tongue by parents, students, and teachers (Lwin, 2011).

Lwin (2011) believes that the three-language policy is appropriate for Myanmar. He thinks
that ethnic educators and political leaders should promote the use of their languages for use in
education. Students whose mother tongue is not Myanmar could learn Myanmar and English as
second languages. Students whose mother-tongue is Myanmar would learn English and another
ethnic language as second languages. Lwin also pointed out, however, that, "a potential threat
among rising generations is that they prefer the pragmatic value of learning English rather than the

cultural value of indigenous natural languages" (Lwin, 2011).

Conclusion

English language education in Myanmar faces many challenges that are only beginning to
be addressed. While the Ministry of Education and other governmental and international
organizations have developed creative and detailed plans for improving education in Myanmar,
implementation of those plans in the near future is problematic. Issues of poverty, civil discord, and
diffuse priorities will hinder the advance of educational change. However, progress has begun with
the opening of the country to greater international influence and such progress should continue as
Myanmar takes steps towards joining the global community.
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Z2id, RITUBEOTHEICH S DD THHN, ZHFS HOFBAE IR T—H L RIZT 0D
I EKMBE 5 2 RIS D08, HHEBA T, Z2D0EELIM~THOKREZ ZIZBHT 5
FIZLTEDOTHD, b& LV SEANDIHIE, RNERRATIZDH D ITHIETEV D O
LRICK LTI, B2 I35 %gx MLk TITE 20 b D TH D,

ZONBOFERND, NI TAS BT AV AANTHDLZ EEM-> TN &, i X OHH N
WRWZ E DRI L T/IEOFRIIIH L THKER RhoT2Z &, T4~ OFGRCUT [RER N
2055 LLoob THABEFEEORBEZIE L] LORBNLERCONREN DO TENLTZ
LDOTHDEDORBN D ST2aRED L EMD I ENTE S, /AT (1916) BEKD X > it
W TN B EREHE CHER EOKRE] 2ho72L T 50, IRERNEDR LM 21T -
TETHRRTDIIZTONRICKRERMERH D EEZTCVWZLDOEEZXLND, B, AT
(1910) TIEMFEO TR I TV dBBIZ BT 5 e TAF9E T o 5 1L ZERE (1904) (22T, /NE T
(1916) CTILim XA O FHT [HOEEBIZEET 208G =+ LR ILEFEFER BB ERE LN O
PIAMZIE, RORLE, SHETRKLELOIFIAY 8, JHITET, oG 2 FAINAE
BICEALGELRRZD, HOEEICASTES O LEBTbhs] LELTVD,

/NETHE- (1920) 13/ A HE Y- (1916) % Fék L 7= im SCHE . /NETE- (1980) IX2 DA TH 5,

/NEHE (1910) & (1916) IXIFIEFR— Db DO TH H A, YIFFHEICIE S T2/ NERZ A MV ERZT29 2
THEM UL Z L OERIZIT, T4~ O REZESFHIL TWeZ ERHDIEAH 5, /A DO
FIXTA L OFELEFRL, TNEFRELIBNI LI LICHDB,. T4~ O EHLHINIC KR
AL, TZICHMFEICLDMAEE I L7228, T4~ O - BEEfER - STIELTWVWD Z LT,
Z D% OBEMIEIC L > TREREHERZLTEZENnZ LD,

4. B &BZEEE A Oriental studies 2DV T

B. S. Lyman (1894) (X7 4 Oriental studies 7> 5 ORI TH 5 23, /hE T (1910) 13ZE & /Mit1-C
DL LoDl TOHDOMEET-BIZE > THHEGMIXBmLED—R THLZ LIFAHDOE £ &
olm, BAMB (199D X7 A ~ U DIFGHm LB L OEDEFRIZOWTHIRTLHETHDH, RS
(2007) 1%1% U b T Oriental studies 23 [ENZ[E S EREICAHTHR SN TWD Z L 2R L7z, UTIORT O
VRE ST E £ X EAEE Oriental studies O HBE (XK 1) &2 2SN TV D2 AR (XA 2) . iR LA
#4312% % D. B. McCartee (1820-1900) IZ L 5 EZ AL TH H, ¥~ v F—T 1 —I1F 1899 4 |ZF[E L T
WDHINDTA = NBHIE LV Oriental studies %521F & > 72 DITZ D 24FR), T7TEOREE NS Z &
272 %,

BIAR 1123 EA & HREA AR E N TV D,

Oriental studies; A SELECTION OF THE PAPERS READ BEFORE the Oriental club of Philadelphia
1888-1894 BOSTON GINN&COMPANY 1894

Uz LAUE 1888 AE L VIO T A U A HEF R THREINT (read & H 505 FEFEZ Gt 7= D
Z59)13 RO L — MO TEICE L DL O TH D, FHICITHEXER O ER &5 AFMN
FENTWD, K2 XX 1 OZ A ZIERERLELOTH D, [HBMN = - ——« —+ - ik
-l EdD, R FRRERTH LN, WG 42 YR THESk) AMEHIATW2EEZX BN D,



Oriental Studies

A SELECTION OF THE PARERS

READ BEFORE
I
The Oriental Elub of Philavelphia

18383~-1894

BOSTON
- GINN & COMPANY
3 1894°

Bk 1 $5E Rk 2 FERKEEZAMN

[ 37 [E 2> P EAE web ~— 2 Eod TENZESREAEFTR O NBA 24 (https://rnavi.ndl.go.jp/research_
guide/entry/theme-honbun-100046.php) IZ L 4UiE THAVE 8 (1875) fFIT. MMARFHES & SCHE D> L INBE ~
EBE T DN O KBUE A& D 5AT S AUTLOR, HARIEDBELL S 405 I3F0 24 45 (1949) £ TR, H
RENTZEIINBE~IATEZE L ENTVWE Le, WEERZMNAR (WEAR) Lid, NEE~
AENTEHEDH G, B EFXEE IR SNZLOEENET) EH D, BB 42 FE0HARENTH
ITENT=EEOZ ANHEZ R THRD EZOREBDIT TWAZ] OXFNE 5%, Oriental studies [X7EE
ThHIEONBERMARICY S RN T2 FFNZEOMMEEZ RO CTHA LT-EETHL Z LIT D,
< =T 4 —ITIFD 7= IFE L7200 T Oriental studies 1Z HARICESNI-DE5 5, a7 [E XA 2
RENDICEST=FHFIIRHATH D,

TR Y R o S T L N O e G5

Xkx 3 D. B. McCartee ZEAH

K 3 OFITFIILL T LB TH D,

D B McCartee Ph.D.
From
Benj. Smith Lyman Esq
Recd Tokyo, Japan
24th April 1897—


https://rnavi.ndl.go.jp/research_
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Skt TR A N4 KERIL] (12 XX~ » 7 —F ¢ — (Divie Bethune McCartee) 1% [ 7 A U h D#EEE .
HARN, 182041 H 13 HAEE L, 1844 FE L) TETEAIEH 2B 220, BIIR 5F(1872) 3k H, &
—RKFERFE-FHRF (OB THREE, EF R EEB LA D, 2L FREIRBES LV IRIE S LXK
H, BVARSiddZ L 720 . BIFEEM D25 L 272, 32 4% CIRE, 1900 47 A 17 HFEE, 80 %,
VINNR=T M S, FEC TEES ] )

TA~r e~y =T 4 —IZREEHIZEE LT ANEZ0L ZICHEDEEARH-T-EEZ BN
B A ALKRENFEZR R AT NHERENTRE LR >TEY | 15 FIZEFE O
WE2# L Th& b & AAZ T Oriental studies ZlE->7=D7=% 9,

5. 8hYIC

/NEEE (1910) LARE T 1 ~ > D JFESC (B, S. Lyman (1994)) Z [E4%5 | L 7= #F52 13 2 44 ik (1991)
FTENR oI, MERFICLETA S DFEGRINT A~ BEPMEM L7Z B. S. Lyman (1994)
DR TH -T2, hRITENE [—/MitT) THDEBERBL, TORFEGHILOFENE S AHO
FELeol, TA v OEITD o 1IX H/NAHEY (1910) (1916) (1920) IZ K-> THOAFIHIND Z &
W22 %, GH—FZQIT6)ICL>sTIA VI RA Y ANESIN, FHEOBRVEEFTTHZ bR
Ieinotol= o, BAMGK (1991) NEND ETT A~ BT AU B NHE 53 Benjamin Smitu Lyman &
F— AN ThDH ENMmbnsnEE L7eoTc, TOHBE T4~ OEBIFICIL D - 1L D/NEHEFED
ez B L T(bDWIEH—FZ1976) Z B L O HMbND X o127y SEFFIENEAIC -T2
1970 FFARICIE [ A4~ BRI OFFFRGES L, BIIETIHIGESE LTUASMLNDIZE ST,

B.S.Lyman (1894) iZ/hMEHE- &) L& FEHICEENRTZE VWA XS, HEXHO/NAERIZT A~
DOIFFEDME 2R A L7- &V ) BIR T, RAIOmE TH Y Em DL CTh oo ThWnE
A9, BIE, 194~ oAl (Lyman's Law) N ED X H RBRTH D OIS FAHND L H I
ST, IREED L D 7eBIRN HARGEIZOBAFAE L TWDONIMH Sz L0 WA 72, HE
ZEABLUT [ T4~ OEQ 1 ZE DN ZHEFIZED TE o E W LD, —FF 74~ Ot
ZETCEHIY . BRI, R b T U/ MEE R TEREE b VWA D, [HEBEHSIIHATFEOEAE
TRERED —DTHY | 74~ DOIEANIZOFNKHAOEFETH L | EDL 6 X HITFRY TRV,
AAGEOHBH R Z L VRS HET HICE A+ THD, TOERTT A~ OFEGHILE/NE DT
FHRMRICBWCARBE - ICHEN IR ERTH D,

X m

f A - (1927) TEREHAOEF TN [HEFHhas®] 5 7hs

INEHEY(1910) [F 4~ RowEm (B TRCF) ) TEZpiMdEEE] 16-7-8

/INEHEY (1916) THEUEFEICEN T [HfEEE RS MERE] 13 HIREBE IS X/ (1920)
\Z ek

/INEHEYA (1920) [EGEE MR =00 7Y R EEIE S/ NEHET- (1916) % ik

/INEHEA (1980) /A 2R (MU) ] mUBR R SO ERE F E SCURgE . /e (1920)
% Pk

&m—FE (1976) [E#E O] Sophia Linguistica 11 34 M —#&Z (2001) (2005) |2 Fé%

SH—FZ (2001) [HAGEEFESHLEONE] )L Xem—FZ (1976) % fék

GSH—FZ (2005) [©H-FZEHEFEEE6E] ENIRFHEE XeH &2 (1976) % Fék



g E(2006) [T ACLL R I 20 STk H $k (1883-2005) | [ FBe RFAMERE 7 SRR A
R R ] 5 SCHUEBERFH B WFIERT

R H(2007) T A~ @O AARFENIE) [SCRUEBERFAMERE S Oy ky: w2l 6
SOR B R R B SR T

ARG - JIIRHE (2015) [ AAGEERRSLATEEO RGP 24158 (2) 1 [ R R ST E Tl 2]
15 SRR A WFZERT

ZHEE(1999) [ [S55) OMGUINEHET LR MEIEE] =t

B4 (1991) 17 A~ KROEER> Finsl s £ OFEZ IOV T, SRR SC [HARGEOHE |
Rl TEEBE] 11 KRR REREGEEE SRR A 0=

(L 2ZEE (1904) THEEE O 4 ) [EEBEMEEE] 10-8

Benjamin Smith Lyman (1885) “On the Japanese Nigori of Composition” Journal of the Ameriacn Oriental
Societyll The Ameriacn Oriental Society pp.cxlii-cxliii

Benjamin Smith Lyman (1894) “The Change from Surd to Sonant in Japanese Compounds”  Oriental studies;
a selection of the papers read before the Oriental club in Philadelphia 1888-1894 Oriental Club of
Philadelphia pp.160-176
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The New York Times (2B IN7=TF 1 < DT EFITOWVT

JIigE &

[0] XD ERY

KfaD BEIE. 3 2 5., 1 2% The New York Times IZH#H IN7=T7 4~ DT ELZFNLI L.
BIREMLTHEET L2 THD, 2 2HIE, T4~ U DT LIERRIZEBWT, ELIC# b7
AN TIEIR L HNEMDLLEZTHY . TORCTLIENPKEZRIRT 2R E 2PV THEES
NDIFEODHENY THSTZZEEZHALNITHZETHDS, 3 2HIE, BIREARIZBIT L7 A4~ T
DUWT ORI & BN RIET D TROVREHET 22 & TH D,

[1] SA~URTRIEZOKEFHERE
BIfE, KETIL USAToday (1982 4-AlF]) . The Wall Street Journal (1889 #FAITFI) (¥ HEFHHL)
DAEOLFEHRKTH D, Z D 2 /&KIZHZ T The New York Times (1851 4EAI|F) , The Washington Post
(1877 #EAIT]) , The Los Angeles Times (1881 4EAIT]) @ 3#kH., MHGTH 0 723 5 KkEE T D
Za—ALWH =2 — A KREICHEL TWHDOT, BUETEHFEE LEERKES > TINTHA I, (1)
LU 7 A~ ORI A(1920 F) Tk, KEIZIT2EHRKIZ R, T XTHRMFRTH -T2, Mo
INERRC & HFEEE DN O 2 FFORB i TITHIG AN FE T S AL TUe 2y, HUBIZ &8 L7 ok F 2 O IC il
L., SO RFIIRBEORFEETHERVWNED | SR 21O TH D, HITHKIE A LEORR
B2 KEEERESMIIRE T DR 8 <. BEEDOFRHRE DWW IO E S o kL, Bt
[FALG 235X L7l {E 1 (Associated Press 72 £) NOIFHROBEEZZ T, HEL TWDTH D,

(2] G4~V ORCEFIIHA TR A A 2HGHK The New York Times (ZHF I iz

TA = OECRFR(1920 F) TR, 3 —o v A KEHZHS L LR - R (1914 £8)%~1918
ERERE . OKRIENT 1917 0B 5HE) 13RS L T\ e, KEIIAR LG & e b o 7ol EHITT)
BESHENRL, EFETEIEA LY New York [ KEIED Y T, A TRLMEED
b D BRIRFE O LD 12L& 75T,

ZD LD FEENDL, New York THTFIS4L 5 HTIK, & 0 1F The New York Times |23 S 415
BUR, RE ORI HorOMmEE AT, HROMFEANICHENTE Y, #RE LT The New York
Times [ZHHR TR LALLM GEKE oo TV D TH S,

TA~ T 192048 H 30 RIZRU T ==TMF =/ FF LA TEL o7z, TDELTFLHFIIIED
BHIIIHTHRIC D YR B SN THA D, L LIEORITHTTROBEIC L EE 59, JL< HiZ)E
HEINLHNEHO LW, JEOEH O 1920 4 8 H 31 B T b A4 72 5% The New York
Times ([ZHH ENTDOTH 5,

[ 3] The New York Times DT it E OB HiE

Hift The New York Times (IZ DAITIFD 1851 FFLRD EFRLFZ A » F—F v P THRETET L L9
WCLTABL TS, 2O —EREZFH LTI v DRECLEN ok Sz 1920 4 8 A 31 HD
The New York Times O3 HAMHOFGLEAINIE L CTHT-, T5H O HDOIFTEAMIZIE, MHEIXT



A= EFRIATEROADLED T 25 AOFLEENEMSN TV, HEFLTHHMTIERL, BFEKX (In
Memoriam) OZENN 7 HH STz, 2
FELFLFOBE LI T O 4 FER o7,

O HFDOKL, BEEE 1ITHDAN—AEZEH N TKTOREHOETTRT, RHLEMfTZOL
LN DD, ZD®IZH OO THEDRA, BHELR, died (~THEE) EHF L AND,
ZD®RIZWD, EZT (EFT) . BICREE, BROZ L EEA2iR)%, Obituary Notes (5E1C 18 Z14H#)
O LOMEICEHMEND, TIUTHZRD @] OFRNTERLS, =2—RELTHETWS Z L
ERT,

@ Obituary Notes (FETIHEMH) & FLFO¥EEA H 4 (section) % 1 /7 L CRFOIEFTRT, H
HLZMTFT=OLERICHERD D, ZTDOIRDITHD, FEH DKL % first name family name DJIAIZ
TRTCRLFTES, BEALZZET T, died (~THRER) L@FEHEANLTRT, TO®KIZNWD, EZ
T (fEpT) ik~ %, $TXTREUARA > FOIEFETHRT 5, MARITT 28EOIERIEBE & LT
O IFECEmH] THH, LENFM SN DMEONMEDS —E L T\ 5D,

@ Died GEE) L 1ML TRFOIEFTAND, R LEMTFZO LR LERND D, EDRDIT
26 FEE O family name & X TRKILF TR, Hie < ALHIZHE O full name & E | K4,
BURBALR, RIEZFL L, ACPITiT died LW BFEEZANRY, ZOEZHOFECTFETT VT 7
Ny MEIZES SN TWD, FEEORAER LD Z EICEIRDH 5, Obituary Notes (FE 1 HEIHH)
D TALPEOLEROT, FEIHI S oI OAME S —E L T\ D,

@ THRH L] (the headline) & L THEEDKRA, ¥, 22 TRKILFETHRT, [FHEEH L] (thelead) &
L CEARRE, SECROERSEEZBITICOE D AN—2AE2ENTRKTEORERIETTHRRD, Z0D
%12 TR (the body) & L C AEE D HAENBIEIZE D £ TOIREY KR, 248 % £ % (paragraph)

TRELE~D, Hied l@Em) T3, il EZ i s L L ToRVEZTRT,

[4] SA~=2DADANDELTE

[4 - 1] ECEESEODES]

FREEDOE TR FENHEODOERF 2 13 L AARFEREZIRA TR, AR TIIMRIET TORT R, EBEO
FECFRHE TIE. 225 THE) (column)iZ 1747 TID HAL TV 5,
Captain Hugh V. Roddy Dies at 90.

Captain Hugh V. Roddy, a civil war veteran and formerly for sixty years in the cooperage business
in Manhattan, died on Sunday in Rockville Center, L.I. Captain Roddy was born in Londonderry,
Ireland, ninety years ago, and was brought to Brooklyn by his parents when an infant. He enlisted
as a Lieutenant in Company A, 13th Regiment of Brooklyn, and at the end of the war was Captain of
his company. He was a member of Lincoln Post, G.A.R., at Baldwin, L.I., and for years had been

active in the affairs of the old 13th Regiment. Captain Roddy is survived by a daughter and two sons.
(113 5&
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E=2—V.m7 1 KE 90 ) THE
b a— V.27 ¢ KEHEFEALESAOBREEANTHY . LIANE 60 FMITE~ vy # o THRBIE I
#, HEAICO Y - TA T ROouy 7 Bk 2 —THE, vB7  KEHX 90 /7 A LT RO
oy RyFU—lcAEFn RO L XICHEICT Ly 7 U icER TSRS, St 7 vy 7 U U5 13
ERROA LR R & U TARK, BRI R BRR Th - 72, tEEEEEA A0S - T
AT R A=V T4 DY A=A THY . I 13 HER O B SR | S B RRAY (e
Tl BEIRIALETF2ATHS,

ZORENTA Y USAD AT 1 FREEEALHLIZECTKETH D, KA L dies & TEI%
ANVTH U TR LIRS 280 T, 2T U3 REOEA -5 FTHD, B, ZORLLF
IFFECIE A (Obituary Notes) O FIZIXB#E SN TRV, £ L5 2L, 2O ANHOARTONE
REICERRH Y, ZORREHR D [l ﬂj&bfﬁLﬁét%Ti%i&w EWVWH T AR
R

[4- 2] ECEREHSEHODEH

WIZHERFEDEHOOFE 2 rd, T Z OFLH L 1@ A4 (obituary notes) & it H 0 FHHEH 4
(section)Z /R L, MO —EDOHITICE BRSNS, AEIEZ 212 10 AgEiisiTns, FE4)
& L THRANID 2 N5y DIESLE 2 D AAGER Z =3, Af TIIBERIZET TR EBRO R GREF Tl
BEBHI TH (column)iZ 2 A5 THDOE T 7T TID HAL TV D,

Obituary Notes

THOMAS HALSTEAD, 83 years old. a retired iron dealer, died yesterday at his home in Flushing.
(16 7&

FRANK EVANS, a retired business man, died on Sunday at his home, 347 West Twenty-third
Street. He had been in the wholesale grocery business. (24 &%

BE T 3 AR

F—<R e NVRTy FR, SMRGEEICHEF LR, FER7 T v 7ORETEE, 83k,

TV e Yy YRR, REMEREIEEICUE S LR, 7 23 FiMY 347 HOBETHMEHITESE,

[4 - 3] ECTEFIEQODEH
I TR FED QD ERF 2R d, D 2 Ny DI E 2D AKRGERZRT, AF TIIMEIC
TR A, EEROFICLETIX, B T (column)iZ 2 A5y THHET 947 TS 'Bﬁ“bfb\éo
FEFEORAEMNPHBT, AT died OBEEIEZ AT, LT H, 5. BEREAKREZYIZET L DHT
MEZHOL TWD, MLFe b AAERTIT BEE) 2HioT.
Died.
ADAMS---Suddenly, on Monday, Aug. 30, 1920, at Belmar, N.J., Emma J. Adams, daughter of the
late Crowel and Emma Adams. Notice of funeral hereafter. (25 &
AMERMAN---On Monday, Aug. 30, 1920, at her home, 250 West 94th St., New York, Mary Virginia
Libbey, wife of the late Benjamin Lander Amerman, in her 92rd year. Notice of funeral hereafter.

(3335



®E
THELIKR—19208 H30H, M/ n v /L« THLR v« THLARAREORE~ J. T HLX
F=a =y — V=L —IT TR BEE), FEITOWTIEE BB,
TANLe U EK—192048 H 30 HAMH, Mo Yy Iy T F— - TALY L DFEY — - Jy—
V=7 s V=K, ==2—3—71fif 94 TH 250 HEOHEIZT BEE), 92, FEEICONTIELHE
SEEPSIN

[5] SA~vDRELEE

RIS CHRFEPHOOERZ R, ZO@QORFEAIL, ZOEN/HRFEMFL L THIEIN D RE
EHIB SNTZANZONWTORFEH ENL2HERXTH D, ENNTA YU DRCHFROTH D, 3
PELFLHFEAL & Z O AARFER T, TR HETOOQ@IXEBEOFEFITIT AWV E DT, %4 5 [ig
W OEEOEDIZOTELDOTHD, BILFRHEPO TR CTH 503, BAFER CTILIE LVLAR
WZE L, THEKL CORT, A— METRL FHREZGIWFEFIZo>0nTiX [6] Twd b,

(ODBENJAMIN S. LYMAN,

NOTED GEOLOGIST, DEAD
@Mining Engineer Who Made the
First Geological Survey of
Japan, Dies at 85
@PHILADELPHIA, Aug.30.—Benjamin Smith Lyman, geologist, mining engineer and inventor of

worldwide reputation, died today at Chellenham, Pa., ;) near here. He is acknowledged to have

made the first geological survey of Japan, for which he was highly honored in that country. He
worked there from 1873 to 1879 and uncovered and surveyed valuable coal and mineral beds. He
was 85 years old.

Benjamin Smith Lyman was born in Northampton, Mass., Dec. 1. 1835, (5, the son of Samuel
Fowler and Almira Smith Lyman. He was graduated from Harvard in 1855, and the Ecole des
Mines, Paris, in 1861. He studied at the Royal Academy of Mines, Freiberg, in 1862.

He spent several years in private geological work and later as a mining engineer was employed by
the Public Works Department of India surveying oil fields. From 1873 to 1879 he was chief geologist
and mining engineer for the Japanese Government. From 1887 to 1895 he was assistant geologist of
the State of Pennsylvania. Mr. Lyman had traveled all over the United States, British America,
Europe, India, China, Japan and the Philippines in connection with his geological researches

He was a Fellow of the American Association for the Advancement of Science and the American

Institute of Mining Engineers and was an honorary member of the Mining Institute of Japan. In
1871 Mr. Lyman invented a solar transit. (253 78) CEAKTII2 XFTIliELHATWD)
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[ B AGEFR]
ELRMEZFESR DI S, T4 UEKEE
AATOHETE S Uk L 85 5l

T4 7TN7 47, 8 H 30 BF, HEFHE, fLlifichy ., HRAMICHEAREAZ THLI N Uy

IV AT R TATRIIYHITE NN VT =2 RETINTF oV b S AICTARBREE Lz, #HIEH
ARKCTERAOMEREZ L, 2OETIEFICER I TV, i 1873 025 1879 FIZHT THAT
B, ARELCEHOERELIRORMEFHEL Lz, 85 THoT2,

NRUTVF IV AI R TA2 U RITI83BF 12 H 11 HY Y Fa—y VIS U7 R TH
2T e T7UT— THAIT c AI R TAVUREOEF L L THA, 1855 Fl—T 7 — K
FaREFEL, 1861 TNV IZH DI 2 o, HIT 186247 T A N7 12H D EXLHLILIFRT
AT,

BT R OB FRA (B RIRE S Lotk SRILERRi & LCa > FASRFERICEM S, MBORE
\Zdleolz, £7- 1878 £ b 1879 FFE THABUMIC LV EM S, #EH ., ShlEAi =L LT
i 7o, 1887 b 1895 - E TlI N v AT = =T INOWEREREIRHE Cholz, 74~ KidH
BWIEORRTT AV DEREZIIUD, FHEIET AU D 4, I—avX LK FE, AR, 7
4 U ENCE TRSIRFPIZ DT D174 LT,

TA~VRIEFT AV ARFRAG S, 7 AV DRSS OEEB THY . BAREYTFROAERE
THdolo, 1871 HITILKRIG - FHME (o) 2R LT,

/U]IU

[5:1] SA~rORETHEOMHED
TA< O EITHR S [HA] (note) & L TTIHARL< . HFLEF (newspaper article) & LT
WEINTVWDRICEETRETH D,

Oo#EsE TR L] (the headline) & W\, BLIEROH % EMT 50 Th b, KX 72ET%
flEH L2 TRLFCTHIRM SN D,

QoL [FEXH L) (thelead) & W\, I LA FICFEL <R RDEH S TH D, K& HOWEFTH]
IS0, FEEAO CFIIR LTI L CHM2®D, ZoESHLOFEHR (lead story) % wtsdIIHIE
NEOBIE IR T 2 L O ITh> T 5,

@DERI3IE TAIL] (the body) & W\, Hff, HFHOFMAHET 2O TH D,

?47y@%tﬁ$iF%MLJkFi%mbjf5ﬁﬁbk0\%ﬁ%19%%ﬁiéoﬁﬁmo
WTOFHRIZ, ZOESTET THRCTHFLSFOITIZILEL, O@DFIELVEEL VLD,

VA AT A A F%ELHE%MLﬂiiJ%Abﬁtﬁﬁﬁzm ECTH D, ZOREHKIZ
FHERFENEOCTRZT A~ LS DAT L ?éjté“ RN EZT T N DT TR EORESL 113 550 2.3
BEThd, QD2 NDOFERREBKRD L, 1655 24FETHLIND, FH 2055 TDH L 12658725,
@D 2 NLW_BH L 25588 33RETH LMD, FH295EETDH L, 8715L75,

T, TA O EIIIECHEEM (Obituary Notes) @ NI ST ey, RO
FEEAEO LA CHAMO FICiFBE I TW 2, 2O X5 Wik, ZOANHOETITHZ 5 Tl



Al U EOSEMERHLILOE LTI ZEE2EWRT D, 2F VLT LI AOLERTOIREI TSI
FEREZLLOTHY, ZORELESL L TRMTILERHD, EWIHFN2DTHD,

[5-2] #EFA v ORIIRE L BDOREDOD

TA~ DR CRFITRERESTONT-DON, TOHBIT3>HLLEEbhs, ETE T, o
HHEFETH D, 74~ 213 1855 I —U 7y — FRFPZAFE LT, MEHMFRNST A Y BT
B4 CILOKENCIE 15 ORFEDRINLSIN TN D, 8 ) 74 v OFFRRIZ, THICHDHZD 15 K7
DRFHBEEZ T DNILFZOHETH Y, ZOFOBENRDO NWIITHEENCRERFEEN ER->TA
WIRNT, KEA OIS, EHEE,. BUAR., FERFOERELNKAN, AL EL, ZO%E
ThHITATVARNKHTHIEAELEDNST-OTHDL, 74 ATKEREORFETHY . FRIBUE
DEVIN—T 7 — RRZEOHEFEAT, =V — o) —FThoT,

ZTDREMWRT DDV LEL 7257, Fumiko Fujita D# LEENDS T4 ~ 0 DRt FELGE
DB LUAAECTRT, (R Iy T2 IL 1631 HFEICARA M EELZY Fvy— K -
TA BB ATERAILDHIZD, T4~ FEDNLITRFITHAE TRV, HMIICITEENFEE
BEESO TV, NPy 2 UOMRY g — B 7R 1783 FEIC = — )L K& 2 #RHIFNC 50 4EIE & s
Liz, Varv o7 vuqri— - THAX B RKKEORET), =T - y=T7 2% — (BURF) .
TNT « U= zxV GFEN) DUROEFELNEBLZE b o7, ZOMRITFHZBIZ RS
ERROKBEH L, —HD ) T VA ATV =V a O E O, Ya—E T 11 AT
DN, FD LAY H Y ALT7 T2 D—RA~UL h KIEEOHEREE o T2 A TH D, N
Py IVDORXY I ax)WIN—Tr— FREZFFE, XY a—EBT7O%REZRIEHFTIC 40 FLL %
Lo W32 bDFETILI T 18T FICAI AL FRFZZARLLIZY 747 « AIZADWNWE ZIZH
ehe NPV IVBREBOFRLELICTINT - UV R— e Y U EHRIZD, N — T AT
A4y ReYyr— (GFiAN) EEBFELLITLTZY Lz ()

FRICRIEEIIE, FA~ Yy OB S TEFERFIZMCEENTEB Y | x DA% DY EREO— i O 1k
ANERFL TV, XY x I b B WD KESCFRICE DA ERT AN LR LTz, T4~
FEDOANxIX, TNENDBKELICKRERBEMZETHERE L STAAXTHSTZDOTH D,

IS, TA ~rOKENCET D BARENLIAT, BEXORAZOFENHSMICAEERERTHY, £0
Wi HETRELTDIALADTA S OFEBICW =2 ERnbIFonL H, 74~ 304 +o 1
ANTHDHHERD JP.LAY — LT AU B K H O MU A IC B AREM LA bIFEEICbi#EDb -T2,

PERHEMBIT, COEGEELEHET H7-ODO= R VX —EROMHROT-OIZ, HEOIWERS
FIHEIROFIMA & E ERARICHEANCHE Y A TV, Tk, #EHRHEOLSITESE 0% RBICERS
TL2HDOTHY, ZoHRERITE iSO TH .

BIZTA~NIT7 4 TT N7 4 THREFSR, RKEEFHRCHTBE L, FRO@EEICHOR 5% E 2 ]
LT\, T4 TT N7 4T RHEF2ORERERTA~ OAETHESNEZZELH -7, 0
TAIENDOFETHERE, AARBICOW TSR EZRE L, EOERLANIFOSEE A
HE. MO FHOHBMANDE Lo TWEZ ERNDN D, any Z LT, HEICHIICEIRE L,
B 242U LD i L TN Z &R ) b,

HEFRAEDAES LRROFEEWM LTI oo KN, MAPKEORMIZEY | 74~ DIERIZ
B EFF-> T\ L b s,



F A3 5 B S 1736 0O SERIC B S B F2E (3)

KENCIIBEE R E LT DEMRH D L 2BETRETHA 9, 12 TOEMITHEX
m\AU—_;D%IéMT%%&w&Lﬁﬁ@HKl D12 KFEEEE- T & | RFEICDEY
HAREOFEMRALIZR S LTRERUEEZ LT 72 AT LTI, LA REXWEEZILD Z RN EE
ZOLNTEDTH D,

ZOBEFRICED . TA v &R L TKRENS AARIZEY BADERILICERRLZ, 714~ K0 20
WHERETHAL~NEY a3 by 18WEFELDOT7 =/ vY 14 b, ZNEINODOI N The New York Times
WICRERPNTHEEINTZOTHD, ~R O ETE 15 FFEOEH 1911 4 9 A 22 HIZ 238 55
HBHLOLTHEON, 7=/ B VOIS 161X 280 v RUTEHFICASE L2720 6 HHE D 1908
9 H 27T HIZ264FETCRESHLELNTZDOTH D, ZD2 NFHLL BFEL9H 21 HIZHT LT,

TAS DL ENGIRVHARANTHENR R T =/ oV OL4RTEZAA NFTZNTHAY, T4~ D
XN OFA R EBEICEBEVAMNEANLF L L O ICRE 20 E S o T, R TR b A4 5K
The New York Times |ZHiE S NT=DTH D, TA v TKETHHED ERIEOAHLTHY EEAY T
o7,

[6] BARIZRITEFA <2 o0 TOMmeH & HE

[5] THY LTS5~ DREDHICT A~ ORBEEN 1873 £ L TS, LarL, BA
T 2013 4 12 HICHRS NI HiIC L TIRRD NAFHILTH 5 DR R A4 KEF) 0T A~ DIH
(A& p.3013) Z#5I< & UTFO LI ICRIREINTWD, (FRRIIAREZICLD)

Z A < ¥ Lyman, Benjamin Smith [H]&K%& 1835.12.11~1920.8.30 @7 A U 1 OHIEFE
PRI HE . N—T 7 — FRFEZAFEL, LmERGEICHE L CORE (1872 : BINE 5], AkifEEHUE R
BEFETERY, AR, AWM, FEELHELABICO Yo7, OHLHAICEL [76], BADAH
A ZITV, K [81] BIIN AT = =THERERE S L TEHE L, £ E S OMEIICE D
Tz [FFE] B AR N 21X, 1876. JbymEHE R, 1878 (JERERKIX 1877)

I

TRbb, ZOFMOFLE T, kAN 18724 (MR b5 4) &> TW\D, fima s AIEX, FFlo
FLIRIEHEVWT®H D, T4~ 13 18734 (BIR 64F) 1 H 17 HITERIZ RFEL T\ D,

~ I Fa—ty Y KRETv— A MIOKEREFEL LCRENITTKT 574~ - abr v a vz
ﬁb\%%%%ﬂ@%ﬁmﬁﬁ%%Lf%t?47yﬁ%%®@ﬁﬁ%&m\?47V@%lm%@
R B E T HEL, R 2 FLER L 72 IR KE D RIZH Tlo FMROFH & Otk % FHRITHFE L
?47V@%Haﬁ%1w3$(%%6&01ﬂ17af&5kmﬁmﬁﬁbt®f%éoﬁk175®
AANZE N1, BiBITBEICE > Tk, IEXD BT 18 H & ook TH 5D, an

KA JREEILF SR D T A ~ > OTE ([AIEF p.2921) 126, A ~ 2 OFKHIZLLFIORT X 512 1872
HF (HB5) o Tnd, ZNHE[IESNDOdNETH D,

7 A~ [Benjamin Smith Lyman] 7 A U 7 OMEFFE. 1872 4 (W{R5) AcHEEBHEALE I
NORRA. ALMEED RV AT - iEERZ A, (1835~1920)

LU, ARREEPARYLICRBIZ Lol FiE. kA BREOMENTIERY, EORBEIL, WkE



il T A~ DEBOEHR LM TORWERDOTH D, FENT Dai R AL KEeih ) <k, K
Bl Tk [81] ik, HIFESIHOMMIIE O] LEFENT, 74 v DIEBNAREOHEFH & L
f@%@ﬁki%&#ot_k%mwawéoLﬂb\?47Vﬁ%@éﬁ%mﬁm%%bfﬁé&\
ZOXLETIETA VL DEBOIENY L ZOEAMZ IESITEZ 5 LEIC/R > TND EIFEERS 2 e
DTH D,

TA = THE, SR OREMFR L UTHERBUFICE DIVRA Lz, HITRAK, B H L LT
DIEFRDOZATLEWAT LT, T <ITHARFEOVEIC BRI LA, #1213 b &b EFEITT 5
OB o7z, EFEE 2 7 A bRRT-700 9 BT, KB~OFHIC (DB & EFHEEFHD DL L H I
ot EHELTWD, a8 TORE., EAEIE L AARGBEMEOKETIEFOSEFEEOLO LI
BLTHLEHEDRNED Lo 7-, BRIEE E LT TIZRT,

AAFEICIILL FICH 2R3 L 9o, NEE] LN EEBRERNH 2,

B1) ZH+FZ=F

(Fl11) DX, GELFENEAE L CTHEEIEL R DRI, ATk D HEAE N2 ) OFEHEE N1
2N NE &L BENLEEICRET S, Z08%% THE] vwo, LarL, ROFIERLLILZW,

#2) <F+nIT=<FnZ

(F2) TiE, 22 @ g 1TEELT 128 Eabivy, Ziud MEERRE LR 258IC8EIC
@ﬁ#%ékéi(MuJ®F C1) . BREARFEOFEET OBEITEZ 520 E WO RIS D
bThDH, ZOBERENZD THRIICHIER LD TRELIZON T A~ 2D THDH, 1883 4
DZELThoT, 19 5HTAY DL ERLT T4~ DEA LI AERITH D,

BUE. T4~ O BAGENZEO RIS O BAGEIEE OO E S ST T s, R FoRA
ﬁﬂnﬁﬂf747/@&WJ%ﬁn L. ZOEHIRZ2E, 7o ADT=DIAFIET D0, FiIS & 72 54

X EDE I RFEND D, RERISNRHD D, T EERBEANHIE LI LEREL TN D,

FRLOWRPUCHET IUT, ABFIIT D & LV EREFEM CH - TH, SLHE L7 AT OV TR, FE-
TeFRONEZ IEMITARZ 2 TUTFEROEH 2 R72ERWZ LITALNTH A S, T72bb, F4~
NTOWTIE, D HAFEIIED RIS HOW TS NDEREZTRERDTH D,

LNBIZTA = ATOWTHE, FIOPEZ TS 2, REZOEBEOB IZOEKBIZHONTE 2
EREICFEELZRL TVD EIETEXRVIRIZOTH S,

[7] BbVIC

AFHTlX The New York Times [CH#E SN T A4 v O TRF L2 CEZI L. BARERAZT LT,
%ﬁ%%ﬁbtoit\%@ﬁ%@&w##%Lk%&&mf%é_k%m®%t£$k®m@
TRLE, LT, REZOLIRWNEZT 0N, TOBEAEZES ThHZ, FICAKRTH TSN
NAFEHCEFEFE OFLRICAOND T A ~ U OFRKEICEHT 5700 R0, aﬁmI+%ﬁﬁ%h%Lto
ARPEZTIITAY U BLOT T A~ OER 2T 2 9 BIZ, 74 7 EDANDFRKIZONT,
— T H E LV EMFEOMTYH, E OGBSI AR+ 8035 5 Z EIZRB Wiz, AlEl, DR



B SATRE O JEFRUZ BT 2 HFZE (3)

ERTET_RAREPEL, #x LTHRRTERETH D,

AFRHERE (2015 ) X714 v &% 95 FTh D, 5HFHD 2020 FITILEE 100 F L 720 | 20 F
%D 2035 FTIX T A ~ AEFE 200 270 D, ENENDHIHDEE TIZT A ~ AR ENTEIT R
FTLHON, EAARFEOBBIFEN EDO XL DICEREDLION, RELMFLZRVTELZHI L LT 5,

=
(1)

(2)

(3)

(4)
(5)

(6)

(7)

(8)

& H St BIRIOK G HREE  AF7ee kNS 2000 4, p.7609.
NHEBER () FHBROT 2V S MAESHKIEREELE 2004 45, pp.982~989.

The New York Times 7 1 ~ > LIS D A DI FHOHEEH Y A ~(PDF3 # TH#H)
1http://query.nytimes.com/mem/archive-free/pdf?res=9507E3D71 E3CEE3ABC4950DFBE66
838B639EDE (2015 4F 10 A 19 HRE)

2)http://query.nytimes.com/mem/archive-free/pdf?res=9C06E3D71 E3CEE3ABC4950DFBE66
838B639EDE (2015 4£ 10 A 19 H[#H®E)

3)http://query.nytimes.com/mem/archive-free/pdf?res=9E06 E3D71 ESCEE3ABC4950DFBEG66
838B639EDE (2015 4F 10 A 19 ARE)

The New York Times 7 1 ~ > DL FLHFOHEH T 1 |k

http://query.nytimes.com/mem/archive-free/pdf?res=9B07E3D71E3CEE3ABC4950DFBE668
38B639EDE (2015 4£ 10 H 14 HH)

Chellenham,/¥ Cheltenham ( F=/L hF2A) OB TH D, ZORITONTIE (17) DEIC
HIFTRIRI RO [T 4~ 350 ICBECHEMR S 5,

Dec.1,1835 & Dec.11,1835 DOREMETH D, ZORIZHOWTIE (17) OIFEITH T 7RIS
FRD [T 4~ MR I BRIV,

FAEIET A U 4 British America=British North America < KIEFEDO—E L L TOHFTH
BLOZORENEFAIZIATEY  P—=7 ZAFRARMR RASHEREHE 2001 4F p.294.

K518k Solar transit = O#EARE TIXNIH/2 L, % Z T transit #5/<,

transit=transit compass [HIE] F 7> ¥ v b, RKEERE < LI E M O BIHREim S (] X B ;
360 EEEHRT 5 > U= T AEFARA RS REREENE 2001 4 p.2281.

k  FERRILREILCIRITEfE T & /23, "Mr. Lyman invented a solar transit.” 74 <~ 23K
THREE I L2 L0 ) FRIIMARTE hedolz, BOZHREZHIRETH D,

il TRFET AV Hfhes) W HBEE, 1994 4, p.14.

T AU HBIFBEANLT 5 E TICTE R FI AT 15 K, 200 HEEE THXRE
STWDLDIFLLTD 9K THD, () WIFAINLE, ~"—T7—F (1636 ), VA VT A -
TR AY— (1693 ), =—/b (1701 ), =a—Y ¥ —V— (BT VX b dith)

(1746 ), ¥ 7 X (ranmre7 ) (1754 F), 74 7T V747 (B y


http://query.nytimes.com/mem/archive-free/pdf?res=9507E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9507E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9C06E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9C06E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9E06E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9E06E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9B07E3D71E3CEE3ABC4950DFBE66838B639EDE
http://query.nytimes.com/mem/archive-free/pdf?res=9B07E3D71E3CEE3ABC4950DFBE66838B639EDE

=T E4) (IT554E), u— R TATFL R (7002t (17644, 7/ 74—
X (7 N —X kb)) (1766 4F) ., ¥ — b~ (1769 4F)
(B4 Lo R ITRRIE ER O 7= O KRR EE DN U RFOKFEL O EZIZE X ANT)

F7o. [FAFE p.34 DIROFLIRHEHEIT0 D, BRITRT,

(7 AV IAMSTER G (1776 ) £ TICRRCEUE 23 E < BT OBV BBA PR 2 51 15 O
KENBEANL S VT2, INEEEFAZ A I ML R R, P AR ST, B bikgr
(1861 4E~1865 4F) NHAE D £ Z1T1E 250 b DRZFNALSL L T, |

F7o. FEp.38 DROFIR BB EIT D, ERTRT,

(1862 4Ep ALk 4 D B 1T E U L (Morrill Act)|Z & » THFRBUF AN HH A 5 2 T, M
VRFAARRERT, TORFEFZNETOYRTL - T—Y - Ly DL HRoT, gL
TACHESEZELS HOT, 4 OMNERFAIZWD T Z OB 5 RZEOFN 2R H DO TH
%o ZOFYMEIZEL > TEMIA R b —DDINNERFVARKR ESND Z & E7roTe, T
BORFET R 7T MR (LHfTHRT) L),

(9) Fujita, Fumiko (1994) American Pioneers and the Japanese Frontier - American Experts in
Nineteenth —Century Japan  Contributions in Asian Studies , Number 4 London

Greenwood Press, pp.43-44.

(10) The Publication Committee Oriental Studies A SELECTION OF PAPERS read before The
Oriental Club of Philadelphia 1885—1894 Boston GINN & COMPANY 1894, p.8.
ZZ12 [18884FE5 A 14 RICT7 A v~V ROF THESR] LidskSh T 5,

(1D 7 4 7T V7 4 7 HE¥2(The Oriental Club of Philadelphia)id 1888 4F 4 H [ZF% 3. S U722k [E T
RbHTWFRO—D2Th b, RIFOEBITITKENIAD L RO —HOEHGRABSINL T D,
TASUbEO—ANTHY, ARATEHESLGRE, FAYATEYY I A2 T7—DLARINH
Do

KEFT 1 2 (The American Philosophical Society)ld 1743 45, Xy Vv I« 7T 07 U Ui
BB L 7o TR SN KERTDOFETH D, AINFFOSBICITKEREOR S DY
=V UV by bR VT YA AT D, 19 RIS EN BT v —L
R e B=g42, FAYPETVLIH o F— Tx 2« TRV EBRBILTND,

(12) 7 v 7 ¢ 7k frontier spirit  BHIEREM E W, T AV DORHEENR 7T 47 (B
HEN-ooOH L) TOEERERZE LU TR LTCRE, Mg, BRI <M, BFE
Fo. MERE2EE), BBIOEM, MORIROEREL S TR, Eth b &L EBFICHESRRME,
SIE ~OMY, WENRREE, HFER, BMRbOOR LR EL—fa LT\, 7ur7 g
TIFAR CEERREFR S E LTOMBRH TN, G, 40T 47 2 & DHFNLEEED
BT ERRE b D oTe, T FARXT A KEEBHAWE [2a—Tnr7 4 7] b, 774
TR NR A Z A CEROMEICFA DV U AAVHHGETH L Z L 2R LTV D,



AR LR ATFE O AU BT B BF%E (9)

(7' V) & = [EHEEKE R FEIE REERHS/NAE B R, Britannica Japan Co., Ltd./ Encyclopedia
Britannica, Inc.. 2008 4E)

(13) ~AR Y (~F,"—>) Hepburn, James Curtis [H]I¥-3X 1815.3.13~1911.921 @7 AU
B OREEBIRBEEH . R~y =TMNEEN. 7V A M RE[1833], Xy ==7 K¥
36l A 4. BHENE LT U A R—AWIERIZX 2> 7 73R (KM I R EmE2in) 215 TH
DAREBIZEAE. [41—48], DWTEMTEA T, EREEICHHEF. =2 —3— 7 THZ[45—59]
dH LTI59 : BB 6], #ZR)DORALTFITEA, FR)INTHFRFT A 7%, OB THZE LA E L3EE
i, IREHIEN, FHESEFICIRIE FHK) OB %22 TRITSE. BARGEOMFIE & Rk
TRELITER D, (FnaiBEAREERL : A Japanese and English dictionary, with an English and Japanese
index,1867 ) #FE L., £z (~ARrAr—~7F) ZAE L. B KLY SR I UL LTHK
WEDOMFUIEE, (NRUREE) EHINER~L2z[72 : BiG 5], KRl BR~% 1 1s
[T3l%ZFBZ LWL CEM L, ERFOREMRER, AOREMREZE L 2RV Bl E TER L.
R FBER A DFER & 72 1 [89—91], @ HIHEIR.Z BN 2R [91], ok [92], [FE1E] A~ 5 f#i4E . 1959.
B EIEERAET AR AL KR RS EE 2018 45, p.2550.

(14) 7 = 7 v ¥ Fenollosa, Ernest Francisco 1853.2.18~1908.9.21 @7 * U % ® A AEHiHF5E
FE, BFE. vV TFa—kyYMNEEN. ~N—TU 7 — FRFPAFEE[I8TAE.S. T — A DHEEIZ L v ok
A LI78 : B 1B RAERETH R E2H 2 5 F—88]072b b, BAROEMZMZE. MAEKXK
D5 & H AAREOAE 228 U CHEMS 2 fk(84). BINEFHIER & LTRL & SRRk 2 114286
—87], i B%., REENTAR B EINTRT) OBFISTNCE -, FHHE, BARAO FiE
RO THRM. IRE901#% A A b o EifE e FE R — 9710 HEER A L, UL & Sl
Biz[97—1900] v & R CRIE. AERMAZITIRK L, BEITESIC X0 REET = HFEREICZES
. [FF] B ERB CRARMEFR) . 1882. HIEEMTSHM . Epochs of Chinese and Japanese art,
2%, 1912.
AR AL KR EREIERIEARE MRS HIEEEIE 2013 48, P2318.

(15) The New York Times O~R > DI RHFHEOHE#EHK Y1 ~ (PDF1 K TH#HE)
http://query.nytimes.com/mem/archive-free/pdf?res=9F03E4D81531K233A25751C2A96F
9C946096D6CF (2015 4F 10 A 22 HEIE)

(16) The New York Times ® 7 = / a YO THHEOEEH Y1 ~ (PDF1 # CTiE#H)
http://query.nytimes.com/mem/archive-free/pdf?res=9906 E4DD1739E333A25754C2A96
F9C946997D6CF (2015 4F 10 A 22 HEIE)

(17) BIAAT [FA4~ M) HE==2—2A427 5, 1990 4 3 A5, pp.54~57.
[T A4~ M) 121E (1) EJBEBRRLNATITIN WA, FEEZAN (1) THD,
[T A ~ ML) 1 X2 D% 2010 4 4 AFITO (23) F THil Ve,
(ZOWMZICEL B2 N, T4~ DNERY ZHMDITIISFHDOLERTH D)


http://query.nytimes.com/mem/archive-free/pdf?res=9F03E4D81531E233A25751C2A96F9C946096D6CF
http://query.nytimes.com/mem/archive-free/pdf?res=9F03E4D81531E233A25751C2A96F9C946096D6CF
http://query.nytimes.com/mem/archive-free/pdf?res=9906E4DD1739E333A25754C2A96F9C946997D6CF
http://query.nytimes.com/mem/archive-free/pdf?res=9906E4DD1739E333A25754C2A96F9C946997D6CF

IR, SBEOFEFETA~DORABRIZOE, BIRKOELERNT 5,

DT, BIR 5 4. 6 FIIFRIRETh o7, BlR 5 4 11 H 9 HICHNEHERBUFIZ KR
JEN O RIGIEICEATT 5 LW O FEE (REDMT) 28R E Lo, FRFICKRBIEMYE (HE
BB OREEIT NN LIZES) C PR S5HEIE 12 H 2 HTKDY . FHNLINR 6 48
ILH1RETD, ELEEDOTH S,

DD, BB TIORYORLRITITINANSIRENH L LI THD, 74~ kA
(ZBE9 2 BAIE RN S ZORELOFERH TV 20 L Bbin s,

L2l WVEREETIIRBENMERN ST, A4~ 37 AV W ERSL>T-A2 B H
AKEREDO R E£TOMA ORA iR E Z250ek L, BURIC ERE L2 0 2D h o 7eh B A b Rosk
LTWo, ZTOHAMN 18734 (Hin64) 1 H 1T RO THD, 74~ IFFEH 18 RIZIL
FlcATE, B LE., FRERE BEEE 18 A TFRELFENTWD,

(18) Fujita, op.cit., p.46.

(19) ZOFRFOFREFRITIAR A 2 H D KEHFESFS (The American Oriental Society) T7Zg #1772, Z
OKERPEFRIT TRESBICRHE L2 R & U TEKER G OFR T 1842 FIZAIK S hiz
Hitb D252 THDH, 74 ~21%% 2T On the Japanese Nigori of Composition ” & #H L T,
AR 194~ oAl EFHTN S AAGEOEBHRANCOWTEER LI, ZORKRNFIL, €0
ZIAY 1885 I KERF PR SMICHE#Ei s, £ LT, BIZT7A v UM RlRER L L TERD
ST 4 TTNT 4 THEF2OAE b FE2E L CTHTSNT 7 4 TNV T 4 T HIFEFEH
FeamciEE | [ EFdrE (10) iz “THE CHANGE FROM SURD TO SONANT IN JAPANESE
COMPOSITION “ L@ L7 ECTHE I,

* AFHIZ51H L7z The New York Times O R F DL 4 T Copyright © The New York Times
WZH 5,

2k

(1) (FEFE - 550

$ARE (2005) [7 A ~ > DIERIOBISMCONT—BEE [— v = (B 1) | 2%EMEE TS
FEAE LIS —] TSORUEBE R PO ERE P SO P e AL R A ) 4
pp.249 —265  SURFRE KRR GHFIERT

g (2007) [Z7 A~ D HBAGEWIE] [SOFFE R FANEGEFZH SO ERE I R P2 6
pp.225—239  SURUFBRRFRRGHIIEAT

AR - IS (2013) [ HAGE S SRFEORFUCEE T 2098 SO F Pt R A e Tic 2

%14 %5 pp.107-114  SURFBERFREWIIEHT

A - JIREE (2014) [ HAGEERRSERFEOIGRICET 2898 (2)] [SURFRER ARG SERT
FOEE] B 155 pp.75-91 SURUFEBERIERAHIIEAT

FlE (1994) [TRFET 2V B ¥ B HRk

RIS (1990—2010) [Z7 1~ 45e] (1) ~ (23) THE==—2] HENIEET

FEFHSCT (1993) [HeMEEZBIE L7z 7 2 U WAL i



HARGE & #E S AITRE O JEFRIC B9~ 2T JE (3)

BAwa (1991) [< 74 v Koz > il s TOFEHIZOWT . dfimiam s [ HAGE
O] AR). FTEEBE] 11, # pp.1—63. K&+ RFERFBEEREE T
AR E D=
Fujita, Fumiko (1994) American Pioneers and the Japanese Frontier @ American Experts in
Nineteenth —Century Japan  Contributions in Asian Studies , Number 4 London
Greenwood Press
Lyman, B. Smith (1885) ” On the Japanese Nigori of Composition, by Mr. B.S. Lyman, of
Northampton, Mass.” Journal of the American Oriental Society 11, pp.cxlii—cxliii,
The American Oriental Society
Lyman, B. Smith (1894) “ THE CHANGE FROM SURD TO SONANT IN JAPANESE
COMPOSITION “ Oriental Studies A SELECTION OF PAPERS read before The
Oriental Club of Philadelphia 1885—1894 Boston GINN & COMPANY 1894,
pp.160—176, The Oriental Club of Philadelphia
The Publication Committee of The Oriental Club of Philadelphia (1894) Oriental Studies
A SELECTION OF PAPERS read before The Oriental Club of Philadelphia
1888—1894 Boston GINN & COMPANY

(2) (Fri)
o T S LR A Feriat YN NS Y HASHAE W EFE - 2013 4F
ANHFER (fh) TFIBR DT A Y 7 MASHREMHEIE 2004 F
AR [Y—=7 AR RS REREIE 2001 4
HTRS H NG NN 7N HRASHE W EE 2008 4
THE FH A [BLARSORE AR FFgEet ka4t 2000 4R
Encyclopedia Britannica,Inc. 7'V % =% EERKEFRFHL ) 8 -FEEcHS/NE B R,
Britannica Japan Co., Ltd. 2008 4

(3) CHri)
The New York Times 1908 49 H 27 H 5
The New York Times 191149 H 22 H =
The New York Times 192048 H 31 H %5



BRI O—NILBEIZE T332 A bOO—A54E—23 > LTI OF—X

MEAFE (RREZFER)
BABE (REFER)

[ZLC&IZ

HARNDOXF ML af&, 2T HREEST~OREIZHE W TREREIG % 5D 2 O1% B B # e
MChd, hayABE, ROFHMRRERHEZ, TLTWTSHBET7 v 7 &L 20 3R Mral
BWTAFERBGEEE 217> T\ 5,

RINThH, I FIIEEBEOAFERTIZIBWNTHR 1, 22450 ETHY . R PICARERTEHLA
AT LOAARENREKT HZEHEEETCLH D, FEO MLV aBiiEATHL hIH - F—F— - v=a 7
77 Fx V7« bz (Toyota Motor Manufacturing Turkey Inc. (TMMT, LLF k=4 « hL=)id,
NV a @ BEEEEFICE W T H Z OFERIIMmD TREW,

2013 FRICBWTIEL, b I« hVIAER 15 T RO BENHARERN A LT D08, 2014 45 10 HIZ
X, hax - brazarbta—A325 I XORMENTHS ha ¥ - E—F—+ 9—nr v /3D Didier
Leroy f1:E# CEO |Z, F 3% « hMla~@iiE a2 I RWAEERNTZ5| & EIF 5 &£ LT, #wE 20
RO RFHEERRIL 150 THEEZ#BX 5, BUE, FHT10 HE1D 12 HTREEZEEL, £D O HOD 85%
ZI—n SR L, MV I ROEHAEREIZ L 72> T D, £h2, I X OUN THORNTYH,
A BEOTHERLAT, My THIFZEOWNE - N7 4= ATBNTHEDD T L ULDFEN
HD L5 TN5D,

FOH, I X HBEICKTHHEL 0 ZED LN TETNDER (L& X, BEAR1997) . b
AKX OUWSMNER, LV biF hay - LIl o TOREL S FET 5, REWRFFEE LT, 916
(2008) . =i - A (2009), RE (2012) b D, ZALOFETIE, FI X0 MradEHoORE,
d—nyNZBITAH I - MLadMESIT R ERER STV D, (HTHE 2008, &G - F T 2009) F
7o. PV U7z ERFE L O, toEXICH D I 2 DT L O AN Bt S TN
L0655, (hd 2012) £72, FHEOREZE L L COREBRNS I ¥ « MlallonThizbol
LClE, /MRS (2008) 23d D, RI X - hba~d b3 ZAEFEFROBARCAMERK R L., v KA
> M ORIE D HEER STV D,

INETOMEDLLIZ, FaH - Mrad, &DIRERTOH DMEIZ OV TOFERHLE 7> T
Do FATHGED 72T, EHFDBITEICWZ5FE T, ha ¥ -« MLaiZonT, Moo aBFEEIC
BT DHAEST, b3 ¥ HEEO TG IC 1T 2%H, S DIZITENEEBT L7200 FNaZ T - A ]
R TPS OE A, ACHfES< 0 Oilfe & R E SRR L= b olxdb e,

ZIZT, ATl ha s« Mao®flzdd Tothd22 LIk, haz . brappl, Eok
LT MLadHEHEREIZBWTREREEIZRIZT L OIZRST-0), ZD7OITIZED X S el
PNV EBI RS TEZODEELET S, [FRFZ, b3 T AARRE OMBIE MBS Vb

U L3 & KHEEM, WSO =R S BS990 ML HBFHERIIBAL TS, 727750, H
ROBEEA—H—OPTHRHBEL Mol L7-=Z208H & 52 5 TG OB TIE R, 7
Lot (PR VaMBAETONRR - b T 7Da—FENLT—) LOTA L RAEFEEKITH D,
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TWHDT, MLaToOHARRREDH Y 503 LB TWINR D EREZ RSO ST 5,
ZO XD e MEEHEA b ORMOWEIILL FOEY Th 5, MEIRELZBZ2o7 NELHIT) Tk
T\%1%?@%»:@5%$E%®%£:omfﬁé <7 a1 TiE, ba¥ - Mraofis
EIRNHEIZOWTHD, BZ Va2 TE, I X - MLaoREENCOWTEREITY, £, WED
BEWEEEORHS, ha X - hraoa—a vy ICBIT A ESH,. AMOERK. EET A FREDS< D
IZOWTHERT D, BED TBDOVIZ) T, KadidEmae ELH, bIZ « MLaDREORMEHS
ANTT B,

WIEIZ 7o > Tk, Bk e UCBEFOFAINE - fsC. TRFITZERRM] < T ARFEHH] 25F 272k
T, baz . brazisfil, AEBSEHRE L, H2RMIChls M v A B a—%21ToT, KmlEZ o
A ZE2—IZEL BEFLTND

1 MLOOBEEESE

(1) 4 TO—F % JI(Z ;)L REFHH R

201145 . Ao —F v TOEMRCHLR=a—I—T DX 7 —ORHFEME L CHERTHE
DA N—TH T 5H NV200 (HAS NV200 31y b)) DIBEINZE V) =2 —ANRARTRE S #H
Ubitlz, 2013 46 10 FFichlzo T, AEMNENIC=a—3—27 TH 7 v —Hilj & LT NV200
IRt L Z Lo Te, TNETH, =2—3—7 DX 73— 5213, BT AV IHEEAL A—VX
L7+ — NMORBEZ L ThH 7 7787 M7 HEAITEETIAL T DT ER AAREDZ
HBATA RRTOT Ry 7 ABIIRDD EF 9 2 & CYRFEEE-—EIC e o7z,

AARTZT Tl ERPICEE SN HERABIEO A = —X ¢ 7ICT 5 =2 — X723, HED NV200
ICEBESNDETOBRBRITIZEAEHEIN TR, LrL, PR IR R/ =2 —a—7 DA
—X ¥ 7T THLINDZIT, YR LI ESH S CIIREV B4 S BRI  IRT b, 7 AU 3
KEBEA =D —b GO RATOEBE A —D—B4FD 2 FIF T,

HEED NV200 & etk £ CEREREE THOA > TV ok, Eix GM S0 b 3 & Tl el
ELTHEE NV200 & & HIZFE-T2DN, 74— KD M7 Yy b« axy7 boftic, Mraoinigr
(Karsan) V1223 Ao Tz &0 FIITESN LD ILTUVRN,

L HANIOEELET T, MaHEEREELFMN L TEELDITRTH L3, Dl eb hrao
HEHEPEEN, MAEOH 2 MEOEVEEB A ZEMICHHE TE 280355, b=a—a—7 DA =
0—% ¢ 7IREEETF — 2 [TAXI OF TOMORROW | (F7Hfi L TV =D TH 5.

(2) FMLOBFFONEBEANIZLLEHEEEBTRRK
MUaOBHBIEEENZO L7 TH] b o TWAEEITIE, 1970 R8I ML B @EE & LT
HEIHEEEOFTRICEI L2 0355, Wb /IVEOREETIIEFOHDH 7T A0 ) —ftE A

2 vt Karsan) X MLadpgHEA——T, PSA7Ya—-- v bhax V) —-  NTIwr, T4
T b bl A AR EOENERTAEETHEETHD, A To—F v 7 ORMEMEEASE (¥ 7 —-F
T b wEn—] AFEEINRE T EARRE OB TEE L T o720y, hLa o H BN S
AFxY AL L HFETH 7 —BHEOIZERE A IED, TOT 0 A T ThDH V1 NEEIRE TR -T2, K&
WE TS 2 HfE (HFEE 74— ) PNEEREZN—RZLTWAHENLTHE, 7'a N A 7 Thi
BEFCTIEETZZLBEREFITH D,



2T DT 47T v bt bvadbfaEo 7 v (Bursa) ([C#EE L, £ O HBEL A —H —72 L
HENERIE OB EAR T 5 Z LIS Lz, BifE, BEVEEERENZ EE L7 AHTHARDOEHT O
L ownbws THENERT] Lo TD,

ZDEIIHNE L DEFRITE DHAEFES OEM AFEDOHLE & LT 1970 1B ) — 747 v Mk
&, KEDO T 4 — FPAFERSZEEL L, 1990 FFREENDII NI F, RU¥ b a XA R EDT VT
OHBH A —H—HAEFERR & U THER L,

BUETIX MV ENIC 10 Ll EOAFERILEAEZE L TV A3, ML &0 BB A — B —(%, BikF
AT, 728, HEOE 2 A B TEIMAEEILR A 5% LoD My, BUEIEERIN
B OEFERLS & 7o T D,

2011 4 1 HIZ by opi LA L, PR L BERIA &~ 7240 T T BB FpEERIR SR 2B &,
B B HRE S O HIEISG A 53R L7z, EAUC KAuE, Moo BEFEEESE T 2023 £ TlT, AFH 200
HBEEEFELT, ZDIH T5%I2H7-5 150 HaZxt L, 60 W AOREMAINZFEB L, AEHEAER
BT 10 fZLIN (2013 4ERF A TIX 17 A7) . KN (E U27+EFTA #[E) T 3A2LIN, BFER% (R&
D) FETHM SALINIZAD Z L 2D ST LK LT,

ARV AL LT, MVaoMERET 7 o REe RS Tk T 228728 LTng, =a—3—7
DA T —F ¥ 7 ORI DV aBERENE 72 VWO FENLTHE, LT LLAENEEL V)
DUFTIERW,

(3) MLODBEBIEAERE

BIZE 113, 2014 Fl2d1T D ERIO BB EAFEEGRD T ¥ TR LT\, BERTGZEHR L >2H
LHENIHR O TR HEN A — I —DEROAFEIS 22 T0D 2 e bbb, Ff 2370 Ta L 2
NEDKED 2 (DGR EAEEL TS, LU, SMAEAR, 40008 KAV, 5ALoEEE . HEICEROH
B A — ) —%H 7 5 ENNEYL IS,

RV 33 2014 4E O BBV A PERHCTIE 17 62T, BIEEE 4% 0 117 HHRIZEL, £0 95 HRFEOM
OERRE S FIMEL 15.8%D 73 TH Lo Tnh, MraoHBEAEAEIL. FE, 1 v k<
NR=Z T T D3,

ZORERNLHNDH RO MVao AEHEAERRHIT, 7T A (13460, AFV A (140) KV b
BN % FiF B b0, 42V 7 (204L) % EREl>THWADTHD, BIfE, bk, I<EEL-BIHHE
FE¥EDEMAALTERY, ha¥, 74— K /) — 74T v b K¥, BEOE 2 XA R EPE
M 100 T RlZ EDOHEHEAZEL L T D

30ﬁﬁ@ﬁ@ﬁé@ﬁﬁﬁﬁfﬁkk@ot2%7&#%10$%®L&20wE@ﬁﬁ@ﬁ%ﬁlW@&tf@
01X, HE (18.8%). 1> K (14.2%)., ¥4 (13.6%). h/ir= (12.3%) OATHD, (EEEHBHEITHES
(OICA) &HE) BRI kw:kﬂ&f@ﬁ%ﬁé?ﬁ@%ﬁ#é@if—7/h&%I:w%éﬁ\ﬁ
E &b ML aDMORITITLIZRN,
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HM&k 1 BERELAESHRERNS XY 2014 F
(Bifi. &

1 HFE 23,722,890
2 T AR 11,660,699
3 =P 9,774,558
4 () 5,907,548
5 AES 4,524,932
6 AR 3,840,160
7 A% 3,365,306
8 TST)NL 3,146,118
9 ARAY 2,402,978
10 vibac) 2,393,890
11 A7 1,886,646
12 "4 1,880,007
13 ISR 1,817,000
14 DS 1,598,879
15 AVRRIT 1,298,523
16 FIa 1,251,220
17 kL3 1,170,445
18 15> 1,090,846
19 ZAONET 993,000
20 A3)7 697,864
21 FILELFY 617,329
22 IL—L7 596,600
23 R—2UF 593,904
24 Bm72Ah 566,083
25 R)LF— 516,832
26 IL—==7 391,422
27 =) 379,223
28 DARFREY 245,660
29 NIH)— 227,030
30 A—RNSUT 180,311
31 RILEA L 161,509
32 F—AR)T7 154,340
33 A)T—TY 154,173
34 RAORZF 118,591
35 TA4TUR 45,035




36 v 29,807
37 2054 F 28,751
38 Tk 27,020
39 TILET 10,675

HREE 89,747,430

& #}: OICA (International Organizationof Motor Vehicle

Manufacturers)

(4) FILOOBEFHEBTH

HEj AL ENTT X 7 LimbORXE 2 TH D, 2013 412 R4 A 2370 f& K28t L
1ALC, ZHUC 1470 & RV L7z HAR L 1300 f& K286 L2 kE DK<,

RV IAEFERHUT O DEHE OFIG SR < T BERE DS A B L 2o T D, IR
STE 2R, 2014 FOAEFERER 73 THED 9 B 8 Bl 53 HE Ml Ch -7z, 165 {E KL%
i L5 19 CThH 72,

~MLaoBghE - [ ORIHIL, 2004 KB O TR E & 720 | BHREE (2013 FiH4E
BRI 1BITIE L) D 10%~14%% 5O TW5, MLa THEESH D BEIHIL, 20 7 FIHRIN % Fi
I D, 2 ORRINANT B BhEE R 10 45, AR 20% OB TN TV D,

AR TR TAS &, MaoHBIEE ST 2000 4 F TIIEABE TH - 7223, 2001 LI iR
@ E 220, MraXABEOMEHE L e T D, 2L, BEEEMIABEIEN TR, A8
B O BRI L TV DIREEL 7o > TS Z LM% T 5 Mo AEhEEEICB T 2EO O
EOThD,

X% 2 BEEHEEERRNSFT 2013 F
[E43%:100 75 US$)

1 KAy 236,975
2 AR 146,818
3 T AH 129,132
4 ##E 72,327
5 A¥S 70,233
6 FE 66,179
7 AFF 58,433
8 AFR 48,942
9 NL¥F— 48,399
10 ARAY 48,352
11 TR 44,820
12 A32)7F 34,832
13 FI3 29,370
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14 B4 25,952
15 R—ok 21574
16 AONET 21,287
17 A55 20,660
18 R)T—TY 17,050
19 kL3 16,532
20 T2 13,575
21 F—RR)7 13,459
22 AR 12,871
23 NUHY)— 12,599
24 TILEUFY 10,041
25 BiE 9,692
26 IL—==7 9,178
27 TS EREEF 8,570
28 m77UAh 7,300
29 DUAR—IL 6,522
30 RILEH L 6,153
31 av7 5,331
32 AT 4,567
33 RAORZ=F 3272
34 A—RSUT 2,952
35 TUR—Y 2,632
36 DAREZREY 2,340
37 AAR 2,325
38 TILET 2,175
39 "S- 2,142
40 &% 2,113

HAEEE 1,320,720

& #l : UNCTAD ( United Nations Conferenceon Tradeand

Development)

(5) MLODOBEEEEXDREE

NMLapHBHEEIL, AEOBAZFLICLT, ZRECIERRRREZZT CE NV & 4T
LHZ 9 TIERW,

7z& 20X, 1996 4= 1 A, EUMKINEE) & OBIBIRMEARZ Li=Z &b, hVvaHEEEEICE > TK
XREEL LD L, ZOBBIRMOREML > T, EU WO AOBEBNFIE e &0, AEHE
RBEBEIS S TIT AR KIRE IR STz, ZORER, ML ENORGE IR & Ok L WSS



B L7, RS, ABIEE RN O O ABL S K EICEIA SRR &7 0 1996 FELIRE, b L afE
WO HBIEAFEIIRE S E LA Z L L7 D,

LirL, B d25L2ICANOHL MyapABEHEEEL, MyaENfS ToBESsEks . EU g
HEhEEH OB 0 2520 L U<, EWNTHSREEDSZORIK & /e 72BN o BB A — 5 — & R
LBCHEHERMOHRT D L0 FEHIER LT, b, A—A 7 —AREE TR eosfoking, 7Y
=T L THEOTOIZETTHZ LI LD TH D, £OBBRT, EERGIOFFITTOI, #ERAIZ b
NaDBEBHEEEOA N E LD IED DERIC O N o7 b E R D,

B 3 1%, BUE., ML aEPICAEREILS Z R BB E A — 7 — Ol A R LT 5, BRIN, B AR,
FEE, KEE WS T AAEREE OEREELTLIC, Mryaf¥ELED T 10 L EATEREZ g LT

W5,
H#%&3 MLOERTEREA—D—FRIESiIH S K

2010 £ 2011 & 2012 & 2013 & 2014 &£ HI4ELL
AN IL/— 233,057 225,285 227,162 266,508 257,992 3.2
TA—R-FbH> 175,754 211,380 191,149 208,722 187,921 10.0
Ea A A-Tydy 42,249 64,000 67,453 85,500 179,793 110.3
N7 a-T47 vk 193,737 180,690 154,068 160,309 142,234 11.3
=L 73,163 81,233 63,594 86,908 109,517 26.0
AETR-RY 3,471 4,753 4,054 5,331 3,438 35.5
2 10,633 5,023 7,959 2,121 1,560 26.4
Ee% 834 1,216 885 898 937 43
TFHERIL- LTS 498 429 943 770 748 29
ArAIL 373 475 510 620 580 6.5
TLY 836 992 856 663 432 36.2
ya)| % 19,441 15,119 10,994 10,120 37 99.6
E—TLS— 423 389 341 1 0 100.0
a&t 754,469 790,966 729,923 828,471 885,180 6.8
HiFfT : Otomotiv Sanayii Gernegi (OSD)NLOBHEBIE T X
wE - EvI7IvTrRIVINEADAILY UL 2013 FTILBEBEA—H—(TPa— YbATI IL/—)ED
IR T LI

EU BIRLREFZNE S ML BB HEREEORBMITE . EU NOMBIRE DTV EZ O el ek
1990 FEAMN B FEA LTz, Rl d, 1994 4E, 2001 4EIC 2 FED K & 7pmlfarénc R, hL= ) F (TL)
WNERET HFREL ool Zhud, ERREORILIBIRHZRIEEL E bR > TRERBIC Db T
BROBR L G- 2 723, WHAEZEIC & - T TL B2 S EHHES 2 — RO 5 & W O 4 LWEEEZ 5.2
2 EbFEETHD, TOH%RD M aoHBEEHOILOD RTA B 77— o7 bR D,

4 MV XEERREIE O350 B LARTD 70 1R, 80 FFRIC L IRF MBI H V. 1978 1F, 1984 4F L 1987
D 3[B], IEmEHE LRIMERIZ LTF 7 4L MREBIZ - 7280 6 5,
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(6) MLOOBEBEEEMROER EHRE

BRI, ML aOBEBEREHERICRST-ABEEE TH LN, FIUE ST E R AR L EL L T
HE D,

FT. ARO X 9 MV BUFORT UTE B ZH586 L7220 AUE7e 720, b oL ik oo 16 Bl i
ANBTENTAX— T 2508, 1964 Flcu—h a7 oY 2 EDT TS EEIZOWTOR |
(Regulations of the Assembly Industry) #%4 L., bl a2z HEHEEOEIZT D &) X258
A vb—=UIlleotz, 20K, 1984 FEORKRFEOHB, &V DI FEMRAYRINEEAIC K 2HNE BB A —
H—DOHERER L, LR L 722 X5 iR A5k Uiz, RIRFZ, MV aERNOBBIEA —H—23, k
VA ENTHSGEEOEIED G M3 &S HOF]ZTED LI 5 TR A — T — L B o s b i
T OB T D Z L ~DORIFL L2 oT, 20k D AlgH TEILOMER N 2T, 540 hraoH
BHPERII R -T2 THA D,

(2, HENHEEE T LT HRBEEN MLa CIIEBEEE L WIT L CREL CE 22 LR
T& %, MaOBEBHEERXDOYYNL, %< O BEEEEEIE LAk, @A L7z BB 2 #0270 C
D) I ETNHBAL— R LTS, MaBhiiie 2 HE O ILE E L TORT T g Tl
LA PE BRI £ CTEN TR TE 2RSS L 72> TS Z b, FrBlE o AEhEpEE L (TR 5 8
Thod, MapBaBHEENBE LRI, 88, L% 792 F v 7 T RAEOFEENRE L
TEZEIZhHD, BEHEEDOHRE L 72 HBHEEDREN, M aDBHBHEREIZE > TRERT T
AERTH T, FRHD, WK 7 U7 OEE e BENE A — 7 — OB FHRE | [EHN TR R E 7E
STWNDZ L HIEMTE 5.

% 31C, M aOHEHINERRERE DR TE LY, A AT AEZOFTIX ERANEEANZLD
PRFE R &V O FBEORE NS = HIEATEER TH L, B RERENENOZEL 25T
ERFRFCENTHROIKIZ LA L, fBRE LTI LR ESANET D &0 ) iHEER S < ORI
fENT,

U EATEL91E, My aOEEREEHEL L /2> TV ABIE TH D2, [FRFICES S VED IR
TE 5,

T BINA~OER R DO T2 & MERTTE 5, 2013 £ A B ERIH O 80% 55, i A D 80%
JY EU2T » @I TH5 (ML afiatii TURKSTAT O&ED, hbaid, HHRK, FEZA
W 14 »EEABHESHE FTA) ZHEE L CTOD0 T, BN ORI B BhE A figH 3 5 BB
STWAIZH b 6T, BENEIRIN—ME T OB MG & 72> T D, JELHUS OG0 iR U, B
FRKHER EA U CHEBIEEEIC 035 X 9 Zkiiceiud, EU —WKFERE NS DI386ET 2 & TR
INDHN, BURTIEFEB L TR0,

202, HEVEIS OO —hLarT oY REA TN LB TE 5, BidlomEy . 5ElEIzH
WIS & e o 723 EEICEE L TIEABDN TV D, Zhdgid T 5 ha ¥ - braToAf v
AE2—THHLNIRDN, FHIZ VRN T U AI v ia i lnbp b BEIEO EERMLEZ ML
2 OEFERLE THNEUET D IZIZE > TR WERA S 5,

#5312, MraERNO BB E TS ~OxS 2R & 2, bLbad 1,000 A%72 0 O BB ERA 1L 140
NFREEC, BRINJEHEE O TH D 500 A L e Th7ewy (b a AEERGER S ODD &8, ~rao
WD T5%H, BFEHEZFF S TWRNE W IREIb® D, IR L O IDERZRREREICE 7o



TEANDOKEETGOMPLAIZRKEWVICS b LT, ENOABIETIGIIAZ VLTS 220, 11
DY A X2 T, HHOT LA Y —ICHHERH D, HBHEEENT X THE A — D —ITEKFL T
HENVIRELHLHIEAIN, MVIBABEAONTFROEZ LB+ EIEE27R0, EnHoh, b
Na@HENEIGEGEOK 6 ENTEA T DT 5, BABEIRKGEOMONIEFEEOE % EE 25 H )3
e N CTWND, FHHICIRS & ERRGEICE T AR TSI HIC LR U TEICET S (Mragd)
HT 22 OSD &8,

W41, MVIBIFOBREIBER R H 5, AASCKETIIH VU vy BRINCTIIEE O B \OVEHS BB EO
TR T D, TTUNIRETE )=V EESRBRRE G DD, YY) v LR —RA 72 B B HA
BIChd, MLaENTIE, HY U EBIMOMIEN B AROK 2 G L@, YU AR ENE NS 2
EbH Y| 2000 FELARED 10 4EH T LPG HOE & B8 22 5T R Lic, £072d, Myao BEjE
LR LPG B2 > T LRV, T o BB e CER AN W RE SN D,

2 +AZ - MLOOWELER

(1) #M=E

ha& « MaDolEz2EEDbLONRKNEK 4 ThD, BUE, FtHIYH U PIRT 39U 0D 92 J5F
Ji A — MV OBHIT 16 TEDEFERNEZ b O LE2H L C\5, AFETLHEML, (Te—F - Uyr—Y ]
(ha—Z X O2ETNVTHD, HEXEEITH 3300 AT, 9 HBAANMEEIT 204 THD, R
I, Bl b AREHEL T B,

I ZHBEIL—FICBITS hI X - FvadRYy g, BARESMO TR, b E
OIS THD I « B—F— - I—1 v OF2fhE WO LEITIZR> TN A,

Xz 4 FIZ-MLODBE

4 Toyota Motor Manufacturing Turkey Inc. (B&FR: TMMT)

AL MLaffEY A RT3

BV 1990 £ 7 ARIR-H NV F - E—42— X207 7F o - B—F—ELTHRIL
2000 £ 10 A EARBREEICHEL. TMMT ICEHER

SERBER 1994 %9 B

s R ER 2002 £ 2 A

iR 92 75 m2

% JUFS B ERE:

AERB ho—3-J7—VIIA7—YRITha—5-+5 ]

A ERIR 975 2,000 &

HXEH 3300 A (N, BXRA%LE 20 )

#HE LN -FEIL

HELE ;2490%. =HME10%

A FEEMEIL 2011 F£1 A~12 ADO &R

HEEHIL 2013 FrEA

B FIAEHE, TMMT 2SR SEEER
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1970 436 LU 80 FFER D ML aEAN O H BV TR, T 10 THEBETH 72, 1990 FRIZ
AV MVaERNO BB EFENGHE Loa2 . a2 HEET 1990 £ hvaof IR0 E D
THDHY N F - IN—TLDOHRF (KT X HEE 40%HE) THEAZE L, 1992 6 THO R
EF LT, 199449 HIZ /7 v 7 20 AT MvaERNmT o/ B D a—F 12 )04 B
iz,

BUETIE, 4R 15 TR DEFEREA L T\ 5, 2013 FEDAEFEEREITATAEL 33%H D 10 )7 2260 A T,
k3% BEHEO T CTIEEING 3 ALOAFERLS & 72> TS, MAEFERED 85%, DF VD 8 Hihin—T78 4
5529 5, Im—7 - U7 — V)37 6259 A, it 8 1 5TT8 . BFHIZ LT 150 Jik R/ <41,
k& b aix MLa TR ROEHEZEICR > T D, 2D OHREIRRNGEE 2 .02 LT 50 7 [E LA
LoE & Mg STV D,

k=3 & BEYE)S b L a OAFEILS X, A A X T — 6 150 Fu i i=t 0 U Y IR T X ST H B,
ERICE Y AAROERTTOLX S 72 TABHERT) Lol M adtfE o7 A4 Tidid, 739 cA
FERLR 23T 2B OO E DiE, BEIZ PrailZEH L, A FICLEZEX TW e 7 4 7w RV —D
EURARL A AL RET BT > 72 & Fhit T 45,

(2) hE

E%5 IS -MLIDRE

1990 £ 7 A TOYOTA SA #15%31 (TMC40%H &)
1992 &5 B T sk

1994 £ 9 B Tth hO—5 -4 V£ ERA

1995 4 10 A 1" HO—5- D30 4 ERR

1996 £ 11 A ISO9001 ERf%

1998 £ 8 B 8" hO—St4 K ERA

1999 £ 6 A 1SO14001 ER1%

000 £ 6 B SERFT 10 BEER

2000 ££ 10 A TOYOTA SA &g 5r#t1b. TMMT E%3L
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B 15 s A g (HSC) Tk, FBW 785 TICERMNE Z5HE Notechl <0 c-Myce 2B&E FES L, Mifalx
TE ML Loy I35, N2 T TP53 815 FICERNBLNT2HE . HSC A X A8 L T i fa M 2k
Vo3P B IR (T-ALL) 2R GE 52N Mo Tna[1], ©FED, T-ALL 3JE 1213 FBW7 & P53 ffe
& T 2 RRFIZf£ES Notchl & e-Mye OHI KN EETHLEV25H(K 1),

c-Myc 1 ZHRG R 1 O—->T, MG, /o b, SR, M0 E A& 13 fi7e & 2 % et hE
b, BE Icarba— LS Tna[2], ecmye s 7 OiEMEIK - TH5 FIR 1X FUSE binding
protein(FBPZHE G 354 /7B T, p8IDNA ~UH—ViEMEZ2ME+5Z812KY c-mye Eis 1D
HR B A INHI L, ORE B EFMRIET Rh— 2% 29 [8], KIFSABRE O TIX, FIR Ofiz5E )
LA ZTe Y 2 BDRBL, TRV AZFHEETLIENTERWVWART T 78T k- FIR-
Aexon2 DFEBLNEE KT 5[6]l, ZORIRMWATTAL L 7 PR THZEZEY c-mye AR 1 D3l H
NIEMALT5[7T1EBE 25N TS, £/2, FIR ODRTTA2 07807 NIl B (8]0 4 [9] T &
FEHL ., DAL IHH DT - fE L, 7R BERFOFRLBAESLERESNATND, ZHLHD
fERND, FIR DATTAL 7L FIR ORIFT UM AT T4 7 L TEIK, DEVIEH O FIR I c-myci&i{x
T OER G ZNH D28, 5 TANH EAL A KA L7 FIRAexon2 DI B KT 52 LI LA Sk OB HE
MILESIL, TOFER c-myc BB 1 ORI R IRTE L DB SN TR ALMEES N TV EE 2D
72(K 2), SHIZ, FIR DATTAL U TIZRFE BB DDIX, AT TA 7B 72 SAP155 23, 23 AM
filCix FIR R° FIR DAT T4 7N T U hEREA UIZAE R R IK T2 B2 3720 Thort M ESh T
Wa5[10], 2D Zln | FIR-SAP155 Of &7e L MR IG5l 0 EAF I H DD AR 72 5 3y
EHAERHZILETHIZENTENT, IV BN ATRREITOZENAIRE THLHEB 2 DID,

URMER STz FIR RIF UM R AT T4 7 ET L~ T A(FIR "7 0 R~y A) 1% T-ALL #%JEL ., K
R4 1f A MR D c-mye mRNA OFBLH KARBOOLNT[T], SHIZFIR X7 B A4 TP53 KN MDS
B BEE S TRk 2 ellEs ~ORENE BICEBE IR, THROAR ThHLZ N RSz [11], FIR
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LLL
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Normal cell = Apoptosis

Cancer

— c—myc {}

DIEIEIZE DIORFEE L B Z 50T WM E SN TR,
ARHFIETIE, FIR OBIROAT T AL 0 7 ORRERNT 2 AL LT, FIR ~N"Ta R a~v Aok~

VRTE DT T A — MEHT (R E M OVE &

)EAT ol EDORER FIR N7 A2 Tl

Bi1 THRBRERE)/SFBREA MK
(T-ALL) OREMF

FBW7 Bz FICEEMNE S L. Notchl %
c-Myc WEFESHh, SHICTPS3 BIEFICER
NN BHEHSCHIRITIETEL T-ALLERET
%, (Wang Z et al, EMBO Rep. 2011 Dec
23:13(1):36-43 H/Z)

2 FIR-FIRAexon2 DRIFVrRHT4T
HE

FIR & c-myc EIZ FDETZMHI T 50, A
A TIE FIR OESIFHISHENARELE
TSAL5 N TR FIRAexon2 DFEIFHA
AL, EEE FIR D#EEMNBEEIND (FS
FURRATATHR) . TDHER c-myc BIx
FOEGEMARFLENAERINA, NALEN
RSB, (Liu et al, Mol Cell. 2000
Feb;5(2):331-41, Matsushita K. et al Front
Biosci . 2009 Jan 1;14:3401-8, Mol Cancer
Res 2012;11:689-698 — &%)

IZHR G- LTV EEZBNDM, FIR /N7 R4 T-ALL

FHBRDD

WA L TWD 2 o 7B RN E STz, RIS O R ERE R b 22 L R B D3 S FE B
LTHY, FIR OERE N 4IZLD c-Myc B K ED B RIES T,



Tissue Protein Extraction (4M Urea-0.1M NH;HCO:)

[n—solution digestion of proteins(Lys—C*trypsin) g
Peptide Enrichment and Clean up (Stage Tip :C18) g
TMT sixplex™ Isobaric Labeling L
Protein identification and quantification (LC-MS/MS) g

@ ‘@' ﬁ TMT®-126 ﬁ
In-solution v . i Peptide
@ Tissue Protein digestion of ﬁ TMTe-128 ﬁ ] Enrichment and
Extraction proteins / ':> (‘./ mixture Clean up Protein
ﬁ TMT®-129 identification and
= > = > v —_ = > _ quantification
.@, ﬁ TMT5-130 ﬁ (LC-MS/MS)
; g v
@ ‘@' ﬁ TMTE-131
v

3  TMT sixplexTM ZRWETOTF+H— LB E BREHR
BN EHEMND LC-MS/MS BIEE TR FIE, NOVRAODHBENSHHE LAV NIBEEY T EIZEFREFREIREL,
5ENDITTENTNESNILLTEIRTESL. BE - DEH®.LC-MS/MS ICKYAV IRV BRI ELLBEEEEZT 2=,

(7]
FIR "R~y AR EROZ 7 EH#iH

FIR ~7 0 /v 277U TP53 RE /v T U NaL "y R (FIR+/-TP53/-) ~ 7 A%, FIRCre-loxP > A
TrEHAWTER I, 2O~ AMBRIZIE T AR MEOREE A, IR M LOVE B ICIZEbIcy o
P D SR e B35 D B AL, AT, B~ [FAR O AL 23R E L TW DD 05O BT, SHIZ
ZO FIR "7 u R e~y A ESEMIEICE TS c-Myce & Y Notchl O3B KL CTiz[11],

Wild Type v~V A 1§, FIR+/+TP53/~~U A 6 f§il, FIR+/-TP53-/-~ 7 A 6 15 O i JikH ik & i /K 2
FICIVBHEZ L, BIRE & 20 % & D 4M urea/100mM ammonium bicarbonate (ZF i St
T2 ELT=V o TNV ER) v w4 — (KINEMATICA #) % AW TR -24,000rpm CTHE
UFTAXL, FD% 10 BEIx3 By = —T a0+ B A T o T2, B O T v E
4°C+50,000rpm 60 4y = OBl CELNT- BiEERINL, ZhEX L "7Efm 7 ez,
T 7 T TEALRTIZ-80° C R AT LT,

Zo 7B Hk

7 V% AM urea/100mM ammonium bicarbonate Z MU T 100ug/100pL IZFAEEL , 51
2%200mM DTT %% ¢ 4M urea/100mM ammonium bicarbonate (Z¥RIL T 57°C+30 3> F =
R—Tarliz, foFaX—rarf%, 600mM iodacetoamide Z¥RML , i - K5 HT-30 0 A2 FaX—
K7z, lysyl endopeptidase T 37C+3 FFfij /> F=2X—Ta L, BT trypsin T 37C-—MrAF=
R—=Tar L, JBONIE_TFRITF 10%TFA 212 72,
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1 TOARBRISHELEAYRIVBEOTOTA—LBICAVW YT ILEREB LI TMT 45
Mouse No. genptype phenotype Surface marker TMTtag
(m/2)
Wild N84 FIR ** TP53++ wild 126
E428 FIR** TP53 " Thymic Lymphoma CcD4*/CD8* 128
Group c16 Leukemia/Thymic Lymphoma CD47/CD8* 129
1 K461 FIR* TP53 " Thymic Lymphoma CcD4°"/CcD8* 130
L77 Thymic Lymphoma CcD4°"/CcD8* 131
D619 FIR**TP53 " Leukemia/Thymic Lymphoma CD4°"/CD8+ 128
Group K458 Leukemia/Thymic Lymphoma cD4* 129
2 C610 FIR* TP53 " Leukemia/Thymic Lymphoma cDh4°*/cpg* 130
AG05 Leukemia/Thymic Lymphoma CcD4°™/cD8* 131
0490 FIR**TP53 " Leukemia/Thymic Lymphoma cD4*/cD8* 128
Group K464 Thymic Lymphoma cD4°*/cD8* 129
3 H635 FIR* TP53 " Leukemia/Thymic Lymphoma CD4*/CD8* 130
E24 Thymic Lymphoma CD4"°"/cD8* 131
TMTzero Reagent (TMTO)
£==-HCD o
IZGDQ'E"J\Q ot
ETD 0
Mass Mass  NH; Reactive
Reporter  Normalizer Group
126Da 0 129Da ! . 0
0 0
N\/J.k ./\.)L D 'N\/J'L /.\)]\ N 4 Tandem Mass Tag (TMT) sixplex™ S~
Q/ i o a W Tl EEokrme
— — 6 EEDSY ERA— OMBELDEEMT. 4T
§ g 9 b=l i WZEENBRTFREONKIFTI/RICHARE
. 4|0 e W D N | T 7«? T35, RERMAK 13°& 15NE85 ZLI2HAD 5
B L ’:yj/v N TN EFOICERLMS/MS RROMLTRIESE E
= —_— FELEDOLAR—F—AAVEERSED. EENEFL
: 8 . 0 “ 5 3 0 WERDRTEAVTLEENHELHAEDLE
N s _N BL)S /\/lL ,2? THWAILIZKY. &KT 6 BEORLLYLT
q i~ (|7 WY wmosuoBRELERE-ERLRTES,
BiIE MG, TMT XV

Stage Tip (Thermo Fisher Scientific Inc, USA) % W\ CHLHE - IR M5 21T > 728 L% O 7 LAk
FEEEEL, Z0% 0.1%TFA IS EE L, |5 M ORNLT v 7 A% 200mM triethyl
ammonium bicarbonate ZZE EIRMLEISIZHR /LT 7 ALTz, TMT sixplex™ Isobaric Label
Reagent Set (Pierce,Idaho,ID,USA) 48R EMIZK V> T WATUIN Uiz, F72 DR O RN IR &
ik G e MS #7 R EICTBh=NAZIMZ BIRML, oI N LR RDZ 7T REIND LD
K2 WRMUTER 1 KR A FaX—hL7o, ZD% . 5% hydroxylamine Z¥sIL TR 30 451> F
2_X—=bLCRUGEF LS, BIOF 2—T (R R22 7 (T Rsnic o I v d T <RI LT, By

\ZFFEE Stage Tip # W TRV 7 VOB - B Z1T 72,



£ 2 TMTsixplex™ ZAWN:-TOFA—LLBEERTICKYRESN-2 /08 LH#8E

Accession Description Function
) P12265 Beta-glucuronidase ko EEE
1 P47911 608 ribosomal protein L6 ARV —LR2NIE
1 P52480 Pyruvate kinase isozymes M1/M2 EERMEEBHTHPOUSF (Octd ) ZRlH
1 Q6ZQL4 WD repeat-containing protein 43 RI(A)RNAEHEEAR
1 QIDCAS Ribosome biogenesis protein BRX1 homolog 60SUARY — 4 H 712 kMbiogenesisic 4 E
+ | P1z2re Fibronectin MREES T
T} P47915 60S ribosomal protein L29 R =L NIE
T | Qe4674 Spermidine synthase AN ED I EEME
+ 1 aoixre Hemopexin FRICA AZ#EZE
1 088531 Palmitoyl-protein thicesterase 1 FALATLREESERTILEERE
1 089053 Coronin-1A AR
1 P01831 Thy-1 membrane glycoprotein MR O Y7y NMCRE T5CD0
1 P01896 H-2 class | histocompatibiity antigen, alpha chain (Fragment) RBERCHTIARNRETCES
1 P02301 Histone H3.3C EEREH DNASE DNABR & 2EERTEY
1 P07356 Annexin A2 he nBERES I NIE
1 P08074 Carbonyl reductase [NADPH] 2 BLEEREE
1 P15864 Histone H1.2 DNABES A NJ&E
1 P16045 Galectin-1 FEECTERO TR N —> AFSEREE . mRNAAT 5132
} P16125 L-lactate dehydrogenase B chain L-LDH B#
| P2ses4 Decorin BHER
1 P30681 High mobility group protein B2 DNARE & NOE
) P48036 Annexin A5 HEBMAYNIE DL IABLTURELCES
} P51885 Lumican 077 B4R
i P62806 Histone H4 L ERE, DNAIE DNAER & 2 RE N
1 P68033 Actin, alpha cardiac muscle 1 TOF T4 TA NERAIND
i P99029 Peroxiredoxin-5, mitochondrial MBRL RY VAT FUT BGETEE
1 Q00896 Alpha-1-antitrypsin 1-3 U FOFT7F—tr e a—
1 Q05816 Fatty acid-binding protein, epidermal EhBEESXNIE
1 Q60611 DNA-binding protein SATB1 DNARE & NOE
) Q61233 Plastin-2 TaFUEEA N IETRREME
4 Q61599 Rho GDP-dissociation inhibitor 2 Rho% >/ /N7 B O GDP/GTPA IR &
} Q62426 Cystatin-B MBERFA—IL-7TOTAF—EArEra—
| Q64106 Sepiapterin reductase B{LETEE
| QB8CGP6 Histone H2A type 1-H EEFS DNASE DNAER & Btk &M
1 QIDB60 Prostamide/prostaglandin F synthase TOARIT T I AREBER
1 QOEPB4 Apoptosis-associated speck-like protein containing a CARD PR AEHREOAT A LT—R—
Wild type YORELLEL, T-ALL REYVADOKIRT, 1 HFEEKX, | HREAD. 1 | HUTIICKYRBEOEBNELST:
BN E

LC-MS/MS

YNNI LT AR 2 B R 6 RIEHOZ T TK ATV L TTRTRAL, M
.3 E % . LC-MS/MS (Nanospace SI-2 HPLC system (Shiseido Fine Chemicals, Japan) /
LTQ-Orbitrap XL (Thermo Scientific, USA)) (ZXD0 W # _XVE R E L LLEE B4 1T\) 2,

[HR]

FIR OBIRNATTA2 7 OREREMATAZ HIWEL T, Wild Type 7 A, FIR+/+TP53-/-~v T A,
FIR+/-TP53-/-~ 7 AD i IR #AfE 0D N E A UT= 22 R O Wi i T 24T > 72, K7 ahan
Dy x—<%K 3R T, XTI H VW TMT sixplex™ Isobaric Label Reagent Set Tix—FZ
FAYLA[REZR DL 6 VT NV THH720 . phenotype DEI-~T A& AEHHET 3 FEIZ/ T, Wild
type IZx 2KV T NOREMEITELT 5 7> (Wild Typel #. FIR+/+TP53/-2 .
FIR+/-TP53~/2 f5]) DFt 3 BEIZOWTHRMT 21T 272(3% 1),

TMT sixplex |% 5 T ORINAKEHLAS D 6 T OX 7T, 6 DT T INDF I EF B &L
A ARE T D, & &% DV IIF —DEEEZL 2L EM T, VT NMITEENLXTTFRO N K7/
HICHAFEET D, BERNAR 183C & 1N 24T T LIZT AZYAY (*) DOWT=Rll 2 OREFTICE L,
MS/MS A~XIMTRAEDZE BELOVR—F— A4 U 2R SEL EM TOUMESN5) 2T kKT
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#£3 FIR RU FIRAexon2 &3k BT 540 /08

FIR

list of FIR binding proteins detected by adirect nanoflow liquid chromatography-tandem mass

spectrometory system with FIR-FKAG transiently transfected 293T nuclear exiracts.

FIR.aexon 2
list of FIR.aexon 2 binding proteins detected by adirect nanoflow liquid chromatography-
tandem mass specirometory system with FIRsexon 2-FKAG transiently transfected 293T

COKNZ2A interacting protein

DEAD (Asp-Glu-Ala-Asp) box polypeptide 5
ELAV like 1

far upstream element -binding protein family

COKNZ2A interacting protein

DEAD (Asp-Glu-Ala-Asp) box polypeplide &
ELAVike 1

far upstream element -binding protein family

heterogeneous nuclear ribonucleoprotein A1
heterogeneous nuclear nbonucleoprotein; Al

heterogeneous nudear ribonucleoprotein A1l hnRNP
heterogeneous nudear ribonucleoprotein; A1 or Aldike A1/A2

nuclear ribonucleoprotein A1 family
heterogeneous nuclear rbonucleoprotein A2/B1
heterogeneous nuclear ribonucleoprotein A3
heterogeneous nuclear ribonucleoprotein A/B
heterogeneous nuclear ribonucleoprotein; A/B or D
heterogeneous nuclear ribonuclecprotein D
heterogeneous nuclear ribonuclecprotein K

nuclear rbonucleoprotein A1 family

heterogeneous nuclear nbonucleoprotein A2/B1
heterogeneous nuclear ribonucleoprotein A3
heterogeneous nuclear ibonucleoprotein A/B; isoform a
heterogeneous nuclear ibonucleoprotein; AB orD
heterogeneous nuclear nibonucleoprotein D; isoform ¢
heterogeneous nuclear ribonucleoprotein K

heterogeneous nuclear ribonucleoprotein L; isoform b
heterogeneous nuclear nbonucleoprotein M; isoform a

heterogeneous nudear ribonucleoprotein L hnRNP
heterogeneous nudear ribonucleoprotein M; isoform a L/M

heterogeneous nuclear ribonucleoprotein R

heterogeneous nuclear rbonucleoprotein U-ike 1

heterogeneous nuclear ribonucleoprotein D-ike

poly(A) binding protein, cytoplasmic 1 or poly(A) bindin protein, cytoplasmic 3

poly(A) binding protein, cytoplasmic 1

poly(A) binding protein, cytoplasmic 1 or poly A binding protein, cytoplasmic 4

poly(A) binding protein, cytoplasmic 1dike 2B or poly A binding protein, cytoplasmic 4
poly(A) binding protein, cytoplasmic 4

poly(A) binding protein, nuclear 1

heterogeneous nuclear ibonucleoprotein R

heterogeneous nuclear nbonucleoprotein U-like 1

heterogeneous nuclear ibonucleoprotein D-like

poly(A) binding protein, cytoplasmic 1 or poly(A) bindin protein, cytoplasmic 3

poly(A) binding protein, cytoplasmic 1

poly(A) binding protein, cytoplasmic 1 or poly A binding protein, cytoplasmic 4

poly(A) binding protein, cytoplasmic 1-like 2B or poly A binding protein, cytoplasmina

poly(A) binding protein, cytoplasmic 4 PC B 1
poly(A) binding protein, nuclear 1

poly(rC) binding protein, 1or2or3or4 |
polypyrnmidine tract-binding protein 1; isoform d PTB
sphicing factor 3b, subunit 1(SAP 155) |

splicing factor 38, 14 kDa subunit
SAP155

splicing factor 3b, subunit 3(SAP 130)
Mol Cancer Res 2012;11:Supplementary Table 5 &) —& k%

poly(rC) binding protein, 1or2 or3 or4
polypyrimidine tract-binding protein 1; isoform d
splicing factor 3b, subunit 1(SAP155)

splicing factor 38, 14 kDa subunit

splicing factor 3b, subunit 3(SAP 130)

splicing factor 3b, subunit4

splicing factor 3b, subunit 4

6 FEI DY T NDF Y E B R A2 — I 52N TES (K 4) [12],

Wild typel #liZV A —%—A4> m/z=126, FIR+/+TP53-/-}x (X FIR+/-TP53~/-4 |3V R —4%—A
A m/z=128,129,130,131 DX TENENT VLT, ZORER | K RETHESNIZZ LRI EITZ
ALZ A 1098 fiEl, 1074 i, 1052 fH THY | 3 BT TRIESNIZF ™I E I 648 HTE T, £DHH
Wild type LEb# U T AR MEE IS R IE ~ 7 R (FIR+/+TP53-/-< 7 A, FIR+/-TP53-/-<7 A) C 1.5 {% LA
EOBIMH AT BN SNT=DIE 45 872 57-(GF 2), 5 fH D #7327 (Hemopexin, Fibronectin,
60S ribosomal protein L29, Spermidine synthase, Keratin, type II cytoskeletal 1) [Zf&E{&%]iZ
W OB W RHLNT, [FESNTZ B G IEVETE  DNAEECER, T MaoiE (k<
BAGE, 7RV ZAFEFEICHDLLOTHY ZOM, K MALDRALE DD ~ET BE R M
TNTIV | RUAHKRD T TF A E R E SN, FHIZHEE O R EFEEN b e L e iR T —
T (PK)M2 3@ FEHL TV 7(F 2),

[&£]

TMT 7N ABEOT a7 A —MENTEEL T, M., IR, RER MRS fkx 7 sk
D R E BT e O~ — I —RBIZHE Ay — L Thd [12-14] , 20 TMT T FIR
TuRERT AR RS NI EOTaT A — MR AT o7 2A T MM M R R~ 7 AT
PKM2 ORI 2 fEHRL TWDIEN RSN,

PK [IHRART ) —LELE VRO LI KV E Ve U k5 A AR T DR R AR D — DT
[15], 7474 —2L L, R, M1, M2 BFEETB[16]l, 20557 AV 74— M1 & M2 1%, PKM #{x 1
DTV 9 vy 10 OBRRWAT T ZIZES>THEV T BT S17], b - ik BGHE i X
PK-M1 #Z < BB T 5 0Cxt L, Kok - BN & 1ZIERTON AMX PK-M2 % R 2112



FET 5, 612, PK-M1 BEMME TIIERBICEY AT IS TW DOk L,
PK-M2 8 BLAH Bl ClLar g b (Warburg #2h5%) 2ZFIH STl Y . PK-M1 FEBLM 5 4E T
2 ML PK-M2 BB/ A C DS L0 b/ & < BAAEW[18], Z2hbnZenn, PKM1
& PRKM2 DAAyTF 7 D3l WA &2 4F KB IEE ~ LB ZDDIZMATHY  ZOARAF 72 E0s
AIERDMEES LD EZ Z BTN D,

FIR %, SAP155 ® #7253, hnRNP (heterogeneous nuclear ribonucleoprotein) A1-A2-L-M,
PTB. PCBP1 72 L3tk 95 (5% 3) [10], ZhHid PKM1 & PKM2 D AA v F 7' PKM2 DATZ
AT D DZ L RIETHY, e-Myce IZEDHBL &N KT 5191200, 2L X RIE N
FIR L6322 LICK0HE BEAE B RE 2 2 vl REME A R IR STz,

KWL H W2 FIR N7 e R 2~<UATIE, TP53 N/ v 77 vhEi, FIR ORERE \Z&Y e-Mye-
Notch1l OFR B RNFRD BV, SHITIEA AT ﬁ>bé5/z\7’%f®§%£%iﬁéjt%ﬁﬁ L SNTeZEDND,
FIR OFERE AN 2 B IZ351T 2 T HII D2 A AL B ICE B2 D TIXRV W, EE X b, LIz
SAP155 LDfE A LM BAEAICLVATT FIR ORTI7AL 7807 U hOVERICEVE I LT c-Myec
WA DATFTAL 7 RN Z21EMEAL T 52T, PKM1 205 PKM2 ~OYID DO 3T T 5 A HE
PEDDY | A5 RB, DA oRE, #55  ofb BERE R SICERL TnbEE 2 b,

BUAE, DAMIRIZIB N T e-Mye DR BA I RKSELHL0) FIR OBIRATFA4 o TIZLHRIF b
IHTAT R, BV EOMEER . SHIRADFERBI LD DVIZONT, ZNHOBEZ 5
MIZT % H B THREZ Ak L Td,

ABFIEIL TR 26 41 AU IR S R R 2 B Akl K0 T b,

LR — A BE PR BE 2015;63(9) :1091-102.

MRRAGAT A o 7 I B b I BHEY w3 PE [ 95 O HE R B 7 & A~ — T — ]
D—ERLL TGS,
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PRAEAT X HUEK CAETE T 5 X TO A& OREFEZSHET 5720, TIROFMIZE D b T REFAHRCZEE
A, 2, ERERAEEOHRKIEEZ1T> T\ D, TRETH OR-FIREEE ST, RS R FIRO R
it R . LSRR A O FERIPRZ L HE ~DZBEIEE . —HOFN NS 2T MEENTEY .,
IO A RAEFE I IV TIRERNE, BT OFRIFCERWIT 5 A7 U —= 0 ZICE R Z BV 2E
#EiTo T 5,

TRk 12 FRICHAT S e TREERB LSBT 2 ik (RBUEMBAILIE) Tik, REERO T K
ORI RLIZ B 2 N &R & U CIRERM S D BEFRIEFE DL S 4L, A U A7 FREITKRET 2 3R K
HodZ & bhrole, [FEBERRCOFESIE ) VIZBWTH R REFEEL O S EDERMEFE
& IRERA & OBEEIZ OV TR INTWD, Fo, MEPHEF 21 TIE THFELDLDORLDRFE
BEOMRE L FRAZOERE] & LT, REEFIIIT 2 RERT O Y e~ IEPPR I, HEE
FEBGIE DY 1A & U THAL 19 20 b2 E THIRFE R PRI 303 E i S T D, Rk 26 IR
E ST MR Bl 21 (B K ) CTHIRBRICEAREE LTETF LTV D,

[SERE 25 - EERRAATBOR & B 212 L, 2E o EEAGET T 0 VB EAHRROS S0 73,802
T, 2055 21,281 R —efRETH o7z, EHIT, —RHREL oD O B, 12474 F &4
RO NEGLL EOPEREFFILA, FREEIFIHE Y &I STV, R CHERR TS BB & 7 o 7280
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MNP 2~3 FELINICEEE IR L TV D E WO MER D D, £z, FlH O NI —ReERENT O LR A
DOHF T AFTLTHDREDPEGTL D 45. 7% EIC—RHRER H T L HE LTS, 2D Z LI,
BRI AZOES 2R LTWD, BREIEIE, JIRFHE~O 572350 2 IR AR THRE T 5 2 &0
HETH D, MU 31T D PRAEAT OLRETEEN BT 2 f58H) 9Tl IREERMORIEEBI O FEA L LT 7
BB ) S0 THUK D &7 7 > A7 LOWEE ] 281 T\ 5, LavL, WEERFOHHEM L (Zk T
[ZDWT, BERR B0 BED O FEEE IR T 2 Z LT3 D IR ERIEE O 781 T 720,

IRE BRI CIE, REAMHR TSR A TERER S SR R & 72 D03 IRAERTIIHI CAIET 23 _ T
DANxZEXHRE LTERBY, filkoOBRERME & L CFESFMN TE 2802V TH Y | HERENE
JERIRT DFE~OARZAT O FP L 720155, Lo L, WEERHIR DIEENI R REEE O T,
FATEZBREE 3D 7 LB 2 v, REFEFRF O FEI IR SCHRIZ I T 2 IR OFEHER 22 15 B F2 813 &
MITIg o TWgWy, 2 2 CTHEl, WREERIC K D —RHR#E% H 5\ IT IR EE AR SR T4 O FREE IR
(BT DRI OIS ENC BT 2 g R 2155 Z 2 HA0 L L, RETHIRERIN ED X 5 722BH b
BT TWDDONEHLNCT AT, A 2 a—i{i&ExEITo7,
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A RE L. AR 25 5 ALL Lo EEE NIRRT X Okt o7 — T, REERF OFREE IR
Do TR 2 A3 DR MR & L7z,

B OWMELZE 1R, £ TMET, FElE 20 5 50 £, RERTRBRERIT 7 E0 5 23 4F
Thole, MHAFDINETOYBEEITIL, FlX, HRA, J&kt, TR OFE TET 2 REE
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SO e R S PR B R B 52
HEPREA B Mk (EEMES)
HUERRESER am ATa GEFESFES)
fEERIETZR SOF & GEREMES)

[Zk9]

THALE S i O UG IEEN X BEMER S VD | E KoM BRI L D I0E DR H
e TNOHDORIGMZEY, HILEL L TCOREITH D EBYDONMCIER, WMk, Ko
RKE T OWINBIT bV T WD, AT, HEFEOFR THLHRE (KB ObE
ICEH LM Z2 T o7, KIBTIEEICKSTORIN, NEVMOBE & Wo Tl % %
HoTWD, ZbHOEE X, HENIGHESEDRIEIZ L 5HEA R R E 2> Tn5D,
Fo. BEICIIZEOMENAEIE L (RRE) Z OMRRIC X 2 A AEH MG E
LN B@WTWn5, ZZ CAMETIIZORBOMEIZER L, MEREL 2D
REeBHLNETDHZEE2EHE LT,

AT TIE, KIBROET VEMEZER LEREZITR -7, HiElE, 2, 4, 6— b
J=hraXoBo 2R (TNBS) #2HWTT v MEBICRIEZ R L, EBRPY
WBRIEET VBN 2 ERL L . RIERFIZ E D X 9 R E N AL U 5 2 & IWUHE G %+
EE LCHIELZ, Control X LT, 7 v MEMRICABEIAER (0.9% NaCl)
AW, RIETHHRE LT, RIELE 2~3 BHFRNIZZMAERfENETH D=
A a2 (EPA) &V —nfk (LA, e L TKEZHEARAKEGICX
D, 7y MIEBRLE, 26D 7 v ME, control # (/K+0.9% NaCl), TNBS #t

(/K+TNBS). EPA #f (EPA+TNBS). LA # (LA+TNBS) @ 4 B2 THIE %
1T72 o7, 2 TCORIE TNBS £721% 0.9% NaCl CULE L7-% 3 HBIZHIG 2 HY H
L., Pl AEERE A E L, XU oI, BENESHIZO W THRF L7, BRI T
D #E R O H BESE) L control Ff TIXAEIAY TR X 72 UHE « sthfRSOS O I L 23R
HATZ D% LT, TNBS B TITHE 2 & < IRIE 23/ WG - sl ROS D780 b
7oo WICHHR 28 & 24 80 mM KCI it &Mt L7z, 4 8 & b i RIUHE 71D Kk
XINCHEBEREZZELRD TN, HIENEZ D36 L3 O EIZEWNAE Lz,
Control # TITERCO 72 UM SO 23 Z 2 D% L, TNBS B Tldadg 72 e BOhis &
FlEEZ Lz, 20T, EPA B TlE control BFEL BRI L& 720 . LA BET
I TINBS BEEHEHRL LIS TH o7, Flo. RIEIC KV BV N a— L S IEEH S
e, EPARBEIZZ ORISZEEE Lz, 2D OFERNG . RIEIZ LD FHRRRIC X 2K
JEDREZ MR Em < IR o 7o T PRSI, FEMRITIZ L D O I msl S s 2 & v
Lk lpolc, 2O CChRRIZ L DM s 2 EPAIZFIE T 5 Z & 2B 60 E LT,

F—U— N BRIE, WIS EEE, AR, B 8nES), Ky



IR RN R DIGIRIED — S & 5 5

[ 5]

L& LR OBEIZ. BEOREFBICEBWTEYNECIBICBIT LMK XY
LI, 2D Z2 FEHNIREEASOEM UIRE, REHSOKD Z RN L PEE~ L E
LW HEELREAZRZLTWS, L2L, ANV RARLEBAEDEIL, Y072
X DERCTHIZ2 EOERIT, BEE L CELARMEZFI R T R D, &
7o, BYRELOBCKALLREOBER T2 EICLY ., 7= meEEtERIBRRED
BHERIEERKGRENR S E SN EEDbNL TS,

70— RO KRG 72 & OEBMERIESE RIGEBIX. K. /DGO RBIZIEME
DRIE - WEWHEEZBI SR THERTHY (1), 2K o mdZEREN T & FHHIRC
FHAR O Y PREN L E L R DRI ARHOEBMIRE TH S, IR E L TiX, THRIS
fEfs, BT HIEm., MERETHY | WEAHHSLHEELICLIVIESETHD, £
7o, 7 a— RIETHE ISR BRI ORI 2 TR L. KR D 50 <0 W5 & I D k%2
DELDERBRTH D, WMEERBRIT., RKIBOMBEIZOL ARIERENTE 5 RKEBOK
JEVERB TH 0 | KA IR TR Z P WEE T 2 ERCMER S Th Y | [
FAREEEICLID S EIETHD, IRIER E L TIEREA, BACRIE., RERD .
BMARZDZERENRDD, BT, BEERIE R, PR, BIEIER R E DR L
HDOEIEEZLEY Z &b b D, FRERIT 15 MmND 40 %R TH Y . BAEFORKA
IZFEWIIEFE IR DR T 23 A TV 5, 2011 FEDOFIRTER Y v ¥ — O ®E Tk, BIEF
OB — 7 1 ZBMTIT 20 505 24 ik ZMETIT 25 50 6 29 ik & ARFE L 23 s S
. BEFEHIIFE AL TS, Bk, 1:1 THEEEFFED LT, PR
JRRNT AR S VTV 2R WS BN AR B O BB D © B % 5F D S5 b A% 73 1E & 11
RELAWATREMENFK O —2 L EbNTW5D, ZiuEL. A6 1 OHR N LS O
MM AE L, BERTICOBRMBIZRAERISZLI SR I L, FIE & RIE DRI
BELTnwsEE2z6nTWD (2),

HARIZBIT D7 v — [ OEFHRIE T, ZMAEFIENER OB IS RBIE & BIfR
LTWbEDHREDRDH D (3), AWFFETIX., ZMAAFAENIEE CTdH 5 n-3 RAENIE D
TA a2z W (EPA) & n-6 RIENBOY 7 —VEg (LA) %48 H#& 08T
HZ LR, IBEOBEICERELEZ 2D TIERVWNEE 2, SEEOLFENZE T
Rita 27292 & L, EPAIRAEKRANME CHL v RE 750V b ViR
V. vmfarlxzrlonds a4 ROFIBRMETH D n-3 RN A EEFNE
BO—>2>Thsd, ERNTIEERTERWENBTHY, AlMICZ<{EEN TN 5D,
— 5 LA bAEERNTIZER SN WEFBTHY, TaxZ 7 I 0y EoARE
HmEORE D, UL, LA oS TEEINDGT 77X FUEBEIZ, 7L
VF =BG 7e EITERS BRI D BEMHEEEZ A LT D,

INBDOZ ENnD, KRB CITRERO BN 2 RE 2k 2w, AEnERIC 20~
FOFINR IR 28 M OE 88 Bl W E g R I K 2 ROE B v e85 2 & T, RIE
PENGIR B OIRIREB R T A0 L2 2 LA HM LT 5,



[£8 07 1k]

<@ >

FERE I, THE T A A X —RREET v N ((KE 200~
250 g ) HRFEREY (BK) XviAL. 2~3 HHAK
FOEYEBEREICES L%, EBRICHW,
EREIX, BiR% 283CITRG, 12 KM OBKBEY 1 7 v
THHIZHE - SKSETHE L, EREWOIY FW
BELOKEIZE L T, XRFRER TS ERMEE B S
DEFBTICBWNWTEB IR o712,

<A A BRI IE NI BR e 5 T 1k >
LAl RN ESFIIR R O ¥ 5515 1E, n-3 5% (20:5 ; C20H3002) = A ¥R ¥ g
(EPA). n-6 % (18:2; CisH3202) V / —/LE (LA) % 300 mg/kg body weight/day
ImLZnZEh 2~3EMICO7- R ORE Lz, BEHTEMKZ FERO S L,

< RIAEENW) DAERK >

FEBRIETT VEMOFERIT, 2~3 HWEIEMB L7213k EZ2ROKE LT v FOE
VENIZT A Z—)L (40 mglkg) Z#5 ULMEEL7-, 7 > NZREC T CBE L.,
BOREECELAMETH D MU =k r_r B 208 (TNBS) 33 (100 mg/ke)
F AR (0.9% NaCl) i L (4), TO®%EES LK EE#EG LT (X
1), MELNOEEDT-T v hE2r—URNICRE L, =il 23°C. 12 KR OB A 7 1T
HHICHRE - BikSET 3 HEfABE L7, 26D F v ME, control # (K+0.9%
NaCl), TNBS #t (/K+TNBS). EPA £f (EPA+TNBS). LA #f (LA+TNBS) ® 4
BT, WIS LT,

L
O »

e

@
£

1. RIEET VEWIERS Ik
Dx7 v bOEREICTF F 2 X —b (40 mglkg) ZH5T 25 Z & THEEZIT20,
FRER DSV, QIR T E2ICT v bOEEEZ EFRRICH > TRRIE L. &
IZRIEREIZ I TNBS 38 (100 mg/kg) A xfHEEICIE 0.9% NaCl #1135,



I RN DIGHRIE D — i & 51 %

<R SIHIE >

VAR AL, 0.9% NaCl, TNBSALE% 3 HAICT v MEaBstsH, BAEL
FENE AR U, ITALAS G ALRE 2 K bmm DK 280 Y | EPEA B X w5 W
DHERMEJRNZRE Lz, RAOHEFEIL, =T oAl EZBEL, 37CI
IR U 7= B B R R B R (Krebs 3 ; 120 mM NaCl, 4.7 mM KCl, 2.5 mM CaCls,
1.2 mM MgSOy4, 1.1 mM KHyPO4, 23.8 mM NaHCOs, 11.1 mM glucose, 95% Os,
5% COs DA AT A%ZMK L, pH 7.4 & L72) 10 mL FICH MR AR L. 3& 1
ErEBI /ol (K 2), FEARIZK 1g (10 mN) OFILE =0T, RO RKE 13,
FOGHET & RO D KR O &b & (g) ZMHEEEEY 7TV O /] (mN/mg wet
wt) T/ L7z,

2. IUAENEEE (F—H N R) (2) & R LRI A ) &Rk T
< T — A iRt >
EATIZENENOERT — % LV RN ZFHAIY | BOSHT & SRS #% O i Kk D%
ft& (g) ZHMMEEDHTZY OUHE /) (mN/mg wet wt) (ZHLFE L TRz CEHE+
FRYERRGE) . AURTHVHIBN I Z R LR E IS D& . AEKMEL 5% R & Lz,

Control Ff TNBS # EPA # LA ##

—

> &t

MR (SYEKEBO—8)




[R5 & & 5]
<7 v hOKREEL>

A OZ v hoEEEEZRE L (K 3), ZBEHEK (0.9% NaCl) < TNBS
I CTUE T DHIDOT v S OIREIL, control #f 250.1+7.2 g (n=9) . TNBS #f 243.8
+7.2¢g (n=10), EPA #f 248.7+6.9g (n=10). LA #£ 249.6+9.2¢g (n=11) Th »
7o RIEABRFIZI Z 72 > TV D A AR AFIAG NI O N & 512 X 2~ D 2%,
4 FERICEIT R oTe, 2O Z LT, BBESFICEIDZA ML RATEN DO LEEX D
nNo, 0% 0.9% NaCl THLE L7z control B D 3 HE OIKEIL, 245.5-7.0 g (n
=9). AiERHTZ 100% & T 5 & 98.2% CThH-o7=DiZxi LT, TNBS ¥ CHLE L 72
TNBS #£» 3 H#OEEX, 230.0£6.2 g (n=10) EAER &KL CHEICKE
N L7z (JLERTZ 100% & 75 & 94.3%),3 HE @ control #: & TNBSHEE L D T v
NOKREZEIL, 15.5g Thoto, ZliAfaFENiRE 58T, TNBS # & [k O
RTholz, ZTNOLOREIT, RIEICIVAEICEKRENBD LD, BE OEEHKE
REICHEENEL, IUEIEOIK T, AKOWINOIK T, EEMER 72 S L v IRERDICS
R oltEZOND F- ENLE Yy EHWEFZETEH  TNBS ZLE 2 LY control
FEE i L THREBA P HME SN TS (5), LarL., RIEIC X DEWELTIZSMA
FFINE NGB DRI 510 L B EBIX 2 v o T2,

100
98 1

96 1
== control

TNBS
EPA
LA

94 1

H—
—_— s —
* X ¥

92 1

Body weight change {%)

90 1

-7 6 -5 -4 -3 2 -1 0 1 2 3
* p<0.01 vs. control
3. 7 v hOEREZE
RIEEZ B 2> AZ0H & L, ZOROEELZ100% & Lo, RIELHE

VEAMBTOEEND ERICHAHWEZAE TOMELRIL TS, FEEIX., FHHE
+FEWEREE (n=9~11 ) TR LT,
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< HEESH~DOFEE>

WRAZFENG IR OREREIC DWW T, MBI RENEBEEINDL Z LITEID ED XS RE
IEAET D00, HENEEBNIZOWTHRFEZITo72, 4 HO T v M2 bR L7k
A NAEREH~ 7 XAEBEBEOL =T NRIZBEL, lgDBAWMENTT-, TD%
# 156~25 IR T 5 HEUAE O R RIEH 2R 72 (K 4 B), TOHEE. control
BEDORENE DO K & 1% 0.45+0.06 mN/mg wet wt(n=10) , TNBS £ 0.08+0.02 mN/mg
wet wt(n=10) . EPA #£ 0.13+0.02 mN/mg wet wt(n=11) . LA # 0.10+0.03 mN/mg
wet wt (n=9) T. control #EAMOREL L L CTHEICKENo>72, £72. control
FEIZEEN ) CRARUHE I & EB) 3 28R (slow wave) @O LIz, ZHTxL
T, TNBS i FALERE TIE slow wave i8D H LT, 20022 IUHE « kR SG D58 B
., TOHEEIXER LTz (K4A),

A BEH oo

3 i wash
5 !
5 2
T 1
Q
0
v
3
)
> 2
21
0
v
3
C 2
g1
0
3
~ 2
C}
S 1 ; ;
0 20 24 28 32

T T T T T T T T
5:00 10:00 15:00 70:00 25.00 30:00 50.00 55:00 1:00:00

iy
05T
04

0.3

0.2 *

*
E
| . N
o

control TNBS EPA LA

Contraction [mN/mg wet, Wet.)

* p=0.01 vs. contral

X 4. HENEBIZB T 2 (A) LIREOKRE S OLEHRE (B)
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<KCI I X 2 UiE B >

e i v kR I 31T D 80 mM KC1 Bl KX 2 AR 2 DWW T, 4 BER] Tk
T4 & g U7z, Control BEIZ IS 1T 5 e KUNHE S 1%, 0.6610.17 mN/mg wet wt

(n=13). TNBS # Ti% 0.56+0.17 mN/mg wet wt (n=12) . EPA £ T/X 0.38+0.08
mN/mg wet wt (n=13), LA ¥ TIi% 0.50+0.17 mN/mg wet wt (n=13) TH V.
HETHAEREZTIRB DN o7 (K5, TNETOWREIZIBNT, T v ]\%fﬂﬂb\
T HER ARk 2 B WV Th . KCLFITIC X 2 I BOS 1 control # & TNBS # TO i K
WHESNZRB T D ET o7z (6), LU, ¥z R L7 KBSk T o KCI
P IE, control #f & bl L C TNBS BT 3 2#®ENH D (1), Fex OWFET
. R 2 FIBE U 7R R R IE R &2 B 72 TR 928k T control B & TNBS #E C i
DEFRBD LN oT2Z L ZHBAL TS,

Max response of KCI

E 0.9 -
_,.:-"._ 0B
E 0.7 -
w 0.6
E
> 05
E o
§ "3
E 0.2 |
= 0l
=
S o . .
control TNBS EPA
(Ex.) control
BOmMEC] ]
= =
T ..
2
5.
g -
E ]
S LM g
Ly

L) L kL] [ ) [arh) AT LLaL wow LIETH

5. 80 mM KCI T K % i M - 18 5 D fie KULAE S
Control #:, TNBS £, EPA #f. LA #£iZ 80 mM KCI ## %1772 o 7=,
ZIE I D B RILHME J) % R £ R AERR 72 (n=12~13) T L7z (BB,
Control # ® 80 mM KCI1 HlIH T X 2 UiE s i D BRI 2 7r L7z (R B,
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control TNBS
FmMEC - BImMEC]

5 ] P [ [ N [T (2] Eer [T (7] S Pia E3) AT

EPA A
: | B0mMEO 2mMEQ

%Lrlml"‘"’*“’w—f'n '1 , &'#‘Hh

. | PI | .“H 1 I;lwlll‘l

=

1 (F] # 1. N
m | i LT
e I L' Ii‘lll.ll"-l". #l ‘I\'. i

sl Lol o i 1) . o T T g m ] n o e T 'E:]

X 6. 80 mM KC1 flI4 1z & 2 Ui 5 i D 3% 1K
A5 R v A AR AR 1 80 mM KC1 #ili % L 7= B D UL St & control # (/£ 1) |
TNBS # (L), EPA B (£ 7F). LA CGF) (B FlZRL7z, 2~3
SRR 2 e U, U PO 23§ LR BB E T T 2 D & fid L Tz,

612 4 FEDOUHEI I O SR 2k L7-, 80 mM KCl i #1772 9 & . control &
TR A UM SO 23 Z 5 D2k LT, TNBS B TIIHRIIKEZ S 30 BRI K
WHE ST 2D UG B b iz (14 6) , EPA BE L control B & ML L 72 KSTE R A7 L,
LAFBEIZTNBS BEE L LB Th o 72, Z @ KCL I UGS DWW TIRIZFEM 22 10
MErB ol

80 mM KCI #Ii¥ iz & % & KIUHE D 1/2 D K& S OINHEICET 5 £ TORM %
HWELE (Tye) (K7, ZORE%. control B TIE 41.9£3.6 ¥ (n=13). TNBS #f
1% 18.4+3.3 % (n=12), EPA #£1% 41.2+4.7% (n=12) . LA #¥1% 24.3+3.8 ¥ (n=12)
Td Y., control AEL L#k L C TNBS # & LA BIIAEICHMAEHL W=, Zh
IZ%f L C., EPA B1X control #f & AR R CTH YV | A EICHMEM 2 F1HE L=, KCI1
B D e RILAEIZZET D £ TOREREIAE W E v D 2 &k, KCLFIEZ k5 2 Hiia o &
MR ERLTWD Z LEE2RLTWD, RIEIZ KD | REGHERR T 0 fRfI I & LT
WEICKIET D ZENHLMME o7z, LD, WO KRS SITIFRIESOS T E L
RN ENAKRFETHL N E R -T2, RIEIC X A 0mEMEIT EPA OFTRO#5(C
XosEINDZ ENREBINT,
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T2

50 — #
. 40 -
(6]
g
9 30 *
. T
()]
E 20 —
i: a
10 —
0 : : .
control TNBS EPA LA
(Ex.) *p<0.01 vs. control
. control # p<0.01 vs. TNBS
80mMKCI ]
0
c
G
& 1/2
€
o
(@]

-0.0
50:00 I Dsec Iz:um

7. 80 mM KCl #i%1c & 2 Tuz DM ISIZET 5 £ TOREM (sec)

i 5 V- AR 12 80 mM KC1 Il % L 7= BE O die KIUHE SS O 1/2 1IZ3ET 5
FCORRZMHE L7, Control #., TNBS #t., EPA #., LA oOZnZEh D
T2 % il = FEAERR 7 (n=12~13) T/ L 7= (EB¥) ., Control £ 80 mM KC1
PRI X DRSS B Tz DRD a2 Rr LT, (FE),

BBIZ., RIS ThH LT Fral v L RMEOERZR L, IES MRS
%f%éﬁwﬂz~w(mm)@W%ﬁm%mﬂbtoIm%bo¢~wom&mm
BREEE L= 2 A, control B, TNBS Bf. EPA #f. LA BEdLc A EEIERL *lliﬁ“fﬁ
SOz BN & w72 (X 8), Control BT I 1T 5 I KIUHE 71% 30 pM CCh i FHFFIZER
D H A 0.9910.14 mN/mg wet wt (n=6) Toh ¥V , TNBS #£ Tl% 0.42+0.05 mN/mg wet
wt (n=4) T control Ff & ik L CTHE 7‘51&1?75)%&5 ble, ZORERIE. RIEICX
DFERG DISBEENE T L TNAD Z 2R L TEY ., RIEEEERD & RERERERE Y C
bHEEBEZLND, T2, ZOMBREBIFKICRIETT VO T v MEEEE V2%
FTH. 100 pM CCh THERIMMHKIGDORD N Z o7 Z En@EI N TN D (8,
9), LABETIZI TNBS HE & B L2 T DIR TR bivic, LaLed b, EPA
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#ETIX TNBS BEIC L 20U /1 MK T A2 L, AERREENGES btz (0.69+£0.13
mN/mg wet wt, n=4), ZILHDOFRERIT. RIEIC XL DUHE T OK Tz LT LARET
ITEPBOOLNT, EPAHOALTHUEIRPBDOONIZZ 6, LAZRED n-6
R AEAFINENEE LV EPA 72 X ® n-3 R MM AREFAENIEE 2 18 MHAICIERT 5 2
EICRY, RIEOEESCHEZIMGE TR HGFTELLEELND,

1.2+

1.0
Control

0.8+ 4

EPA+ TNBS

0.6

Ve

TNBS

Isometric force development
(mN/mg wet weight tissue)

1%

0.4
* p<0.05, ** p<0.01 vs control (n=6~7)

o.zg
# P<0.05, ## p<0.01 vs TNBs (n= 6~7)

0"_”' LR L T L L T T T T

0.0 1 10 100
CCh (uM)

X8. CCh #i#iz X 2 H EKFEM K G
Control #, TNBS #%t. EPA #f. LA #iZ2FMF4 0.1~100 uM CCh #HI#
AT/ o0, FERIL. EHE ERERZE (n=9~11 ) TrLlT,

lEDiEREFE DD L, TNBSALE 3 HEZEDT v NOKREIL 0.9% NaCl ALiE
Ty PLOVAERICHADT D EDRWLNERoTe, THIE, MBI *f‘iﬂibf_;k
CEDbDEEAOND, TORIEICKLLHEIT, EPASR LA 2560 LRk H&KE
LTCHREFDVEZRIEIER W ERHALNE STz, FBICRIENEL D L REYE
DA R0 KW B2 RIF L, Z OFEEDORIEICIZ EPAS LAIZXL D
%%ﬂ%iﬁw:&brWéMé

WIZ, RIEICK D2 ENHEREENICZLZ 0T RS2 1TRolc 2 A, RIE
%%\Ebtrf‘%ﬂﬁ‘i%?)ﬁ) B #hiE 8h O JRNE O D P DM AFE O B v, 1B G
ERLDEE AR LT, BENEENIIMEMEICE DD EH X L, c-kit M E AT
THDH I N—VORERMIE (Interstitial cells of Cajal : ICC) 725, VHALE gD H
BIEHOSHBRVMlaTH D EROLNLTWD (10), o, ZETT vy FEHAWL
72 E TIX, RIEIC LD HENRE# O/ IX ICC o & ICC * v MY — 7 OEERE
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fElick b0 LpmmeLTnD (11), AR TH., RIERTIT ICC DEENRE X LN
L. ZOHBREENCIL, 2GR O UCE IR b0z, ICC DE
FICH 2 D 2 ARG O F b R i 2 L 3R ST,
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TEDRPIAFFDEAIL 7 TH A[HE THDLDNE Bl DO #E R NGIZBH G TlidZewn., 5 %tz
W HE T EELOBRNZOMEREDZAILTICHLOTHIIEL, BERHESICRVELLDEE
Z5D,

4) WELWG - e T - R0 o> 8 (224> R)(X] 6)

P49-P40 137 LBETIRD 2 S EEEE, P38-PAT IZAEA DO A D 2 S EHEE, P39-P41 I1XF
JELMESAE O 2 SEREEZZ I EIURLTOD, IEIZE, 24 BT OB AR IKL
ZOMIZ 1 E O ZRFEIE OB AR O 7=, 2 [5] H O Mg Z5ARFEE O B IS B A ORI Td
DO, ARTEE DN A BRNCHE R . HERF I TR AOA e N Z OREFF I ClT B F AL O 2 s B o E
— B2 oTHRY, MEEHE LD 2 KRR, O ES TOKEIEZRL TS, ZAUTERAIA A2
DOEROWEIAE 2 LA RLTWHEDEZ X D05, TIEED 2 miff BREECHIE L7c7o® , HE O 52
BERELZIT WD, FEEHEONEXEZELZ DD~ —H—DOMBEICITERLBFANLETHD,

BRAFT-2 SREREZLILE

5 BEATy MERIZHEI M E /L O N 2= 6 NELMES - W T - REE O B (B A7 1)

S ER DR DR HIZ ST

LRI ETRIFIAZ I W T, OB DL MR T HZENTELRE | ~— U A=Y DF]
MU FRE O R 3PP E B SO M S E B O BAL 2 LB R DT ELRVZ D, Fl2, 32 D~ —
A= ETHHIHP PO v~ = A=Y ORI 52T =T =M ICE S DI %
RIEBIZHITR T HZENATRETHY | SO 70 I 7O~ oai A2 EIZ XY & DT
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W CTHD, KM, e T PR ES ORI EZHE TE, 5%, LVTOBRIEZH LIS
THHTRICORTHND,

6) A B FE DR E

BRIV T, WG O L F PR EHE T RO — KL, £DORMFRAZ IO T 57 1k

AERERTHIENTE L, ZOZEXY, W ERRFE O AR L, B8 - T &0 (i 25 oo 5#E B))
DR ITHED—FBLRVGHEB 2D, 12120 RO IORREDR 5D, 9 ZBARFE A, 20000cm® LA
T eI liiE B L T DD N EE R ThH 2D FHRERORGE, ~— b — DAL E
WEBRE DRBNCLV T 4y v T2 % 7 hDOFEM R EIZ OV TRET AL E THD, M TRAERE
WCEDIE MM, Y EORFEREHER LR TUIWT 2N IENELDHD, SR ITINOLOFREIZD
WTHRF T2~ — T — D EROL, SHICHERF OB EILHED TWERW, D4 F
TUIER A E ORI #H A L) Z O EGEEN EOREZ OGN T HEEHIT, MG - T &M
Wy DH AT DIRFED 2\ N H — DR R E M L7 5 TL 5,

6. X#k

D KREERSEITHOREREREEREEFEORE 5 W MERO I RITT %,
AARER -WETIAEYT—a P iEdt 13(3): 405-405, 2009.

2) KMESL HEIENER - FEEICH ZIEEBORT £ W MeroMFEco
NEEEICONT, BARER - FUAEY T —Ta P Mgk 14(3):  435-435, 2010.

3) EAEEEE I AEENER M THEEEICHG XD EORR B W TR S ES OH)
REMEAT. HARIE A W FUAEUT—s a2t 14(3):  435-435, 2010.

4) FHEE EBAE - F2'E O &, The Japanese Journal of Rehabilitation Medicine
47(10):  683-690, 2010.

5) RRILGE RS JRA W OIH e T 3 MR T D05 F IH SE B e TEE) O 2 RoT B EREHT
\Z X585 The Japanese Journal of Rehabilitation Medicine  45(suppl): 5363-5363,
2008.

6) RILEG: EHIRELHE N A LOME, VYT —ravES 37(1): 70-70, 2000.

) ARHEYEIE Wk TSR ODA B R T OEB) F— R T EMEMT Y 7 N N VE
1% i Hr— . The Japanese Journal of Rehabilitation Medicine  47(10): 690-698, 2010.

8) MEHMES: BB B2V R EEHIERFO T - K- LB A K oZ(b—F @A
—V NV AT =Dl E—, AARE R W TUAEY T =g PR MRS 1403):
467-467, 2010.

9) MEREF S BRFEIEICIIT D =R OTEMEMNT -85, R e B o@EE) OB M-
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10) #EEF BRI B ERBIERICKT20EFOm M ES), M=o MsE  17(1): 90-91,
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1) BT 75085 OIHE S HE FEEICRIETERBIZONT, BF5EES 49(1):
76-77, 2008.

12) #e e RRFS S —F 0V JFICB A0k FIEE, AARER - TUAEY T —var¥a
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13) AL o =% Y R B O E i E B [ E LA T EELORSR, BARE
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pall
W

RS, AR

\ﬁ[;

HE L HIW]

Pseudomonas aeruginosa |35 % N2 B3 O BT REGYE DR E & U CabaE Colf s, ERIE
RN T LT LI EHE - LT 2 BENEROERE TH 5. EETIIH A AR LR - T Fdrx )
1R 7 X BOFERR O 3 R OHURE I A T 2 HIMPEREIR R (Multidrug-resistant Pseudomonas
aeruginosa :MDRP) DOHHMNHIE L 72> TV 5. MDRP EYYEITIRRICHEEE L, BCKRO 7 ST AR
WCBWTHT 7 R 7 LA 7R EHINEH A LD 129, MDRP D% ILE /N7 X LR %R TXT
D BT 7K LRUEIEE MK HRET D Metallo- f -lactamase (MBL) % F£/£9%. MBL iZ Ambler ® 2
TAGETY T ABILBT 2 HNARIY—ETH D . ZOMHEHEMEIEL MBL % =2 — K3 285172
FRIFIET DA T 7 G L TN D &y MEBICIMEEE TR ASND Z LI X0 i
WIPEZRT Z ERMBNTND 9. A T 7o N A EEERFNICEET 254, BRI

TN A 2 TR I AR RE T 5 ATREMEDY 5 5.

Z D7 MDRP IZBTF 5 A 7 70 UAEEORNTIEZ < OWRED B D15, FEMERE, 1 AImtHE, 2 Al
PERRIZIBIT DA T 7 URIT 2T > TO L MEIRIT & A L. & 2 TARWFIE TITRERE, 1 A,

2 FIfHERRICB T D4 > T 77 —8 7 7 A55E, RAEFEEZHA L Paeruginosa Ml HAEAE O FEH 70 Fr% 2
B 578295 2 & T MDRP (272 0 15 2 fERMEIC DU Tt L7z,

[t % K OHIE] .
1. AR
BRI AR DEEL D FEFFfiiax T 2008 4275 2012 4 ITFEME S 7 P. aeruginosa 97 Bk 7% AV T2 WG R R
278K, JRECR 188K, JRBHK 148k, Zof 38 Th ot FIMEREAIIEIC L /MBI
1E3 (minimum inhibitory concentraitions : MICs) OF5EEHLRE L LT P. aeruginosa ATCC 27853
& .

2. fdEHEEH

Piperacillin (PIPC, ®Hitfbrk, H ), Ceftazidime (CAZ, Hi{bhk), Cefepime (CFPM, FnJtifi%k,
KBK), Aztreonam (AZT, =—H o, Hi0), Imipenem (IPM, LKT 4R kU —X, 7 XU H),
Amikacin (AMK, Friyg#fi%k), Gentamicin (GM, Fnyt#fiz#k), Ciprofloxacin (CPFX, FnjtfiZ), Colistin
(CL, ftfiz)o 9 A ZHA Wiz, HHEEOT LA 27 KA > M Clinical and Laboratory
Standards Institute (CLSD 2012; M100-S22 (ZH¢\ 9, ffittEse & Hi L7z,

3. FEAIKASZ MERRER

MIC DOHIEIEL CLST IZ¥EL U 7= BRI AL © IS CHEME L=,  FKAIZ IR L7~ Mueller hinton
broth (Difco) D A-72™ = MZHRRE 25 1.0X 105 CFU/ml #F L 35°C, 18 Biffks#Et% BHIE L
7= MDRP 7 FLHE TN TIEYE O T~ B K OVBYSIE O BT 2 BRI B3 2 IS (R GE )12 HE -
7= (IPM=16 1 g/ml, AMK=32 1 g/ml, CPFX=4 1 g/m)).
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4. Polymerase chain reaction (PCR) £ X% intl1, 2, 3 DOHR

771 —  DNA X Mueller hinton broth (ZC 37C—MiEZEE%, Wizard Genomic DNA
Purification Kit (Promega) % W CTHitH%#1T7->7-. PCR i Takara Ex 7Tag DNA polymerase (¥
B T34 A, B & T shibata & OJEICHEN D, 94°C 147, 55°C 143, 72°C 154 30 %A
I IVDEMETER L 2% 7 Hu— A X VEKIKBBTF VU A7 u~v A RTRAZITY, IR TICT
AT 77 —EOMEREFER L. intl 1, 2, 3PMEINERIZONTIESFCS, 3CS 774~
—ZHNTA T 77— R LRSI T PCREZE LA 7 7a &Y A X(bp) ZUE L.

5. MBL 27V —= 7B & &in R O[FRE

MBL #EAERT UV —=2 7RI AN T NEEET R U U ABMA)T ¢ A7 CRIHMET:, B % HWT
Arakawa © D FIEICHES TIT-72 9. MBL 25 SMA I L » CTHHE I CAZ 7 ¢ A7 ORI A3 HA
OAIEME XY 5mm PLEDILK DI 57282 MBL BEARE & HIE L7z, MBL PEAEDNTE S HILTRICD
W blamp , blavime 77 A ~— % T, ERL & RIERDO ST PCREL Efin LB{s R 2R E LTz,

6. A 2T U EENEG TR

ATy OREEROME L int/l, 2, 3 DIREANRD LNTZHRIZOW T Primer walking %%
AN T H BB B IR 2 20 L 7=, BRI P 7% BLAST(http://blast.ddbj.nig.ac.jp) D7 — & ~— Z Ha
DR T ERE LTz

[ 2]

1. HEHIESE MHEaER

P. aeruginosa 97 ¥k D% HEANZ X3 2 Bz MERBROFE R, MDRP 1% 13 ikt S 4172, MDRP (28T
Mt PE SR 23 i 2> o 72 3 A1, PIPC(100%), CAZ(92.8%), CFPM(100%), AZT(100%), IPM(100%),
AMK(100%), CPFX(100%) T& >7=. MDRP LIS D P. aeruginosa Tl%, ZiZi 30.1%, 12.0%,
14.4%, 39.7%, 36.1%, 6.0%, 21.6% T 7.

2. PCREICEZ intll, 2, 3DFRE

97T D 9 H 29 #R(29.9%)1 It/ ZRAE LT XTI Z A1 AT 7 uarTholz., TOWHRITESZ MK
T 2 #£(4.4%), 1 AR C 5 ££(20.0%), 2 Atk T 9 #£(64.3%), MDRP T 13 #£(100%) Td > 7-.
MEPIESRR A T 7 AR RITE 2 R ERF OFEA T 21 EEETH - .

3. MBL 27 U —=" 7k &L BIEFHLOFRE

FERNC LD A7 )V —=2 73 BRIZE Y MBL EAN 14 RO B, PCR EDFRER LD 2 TOKN
blanvp-1 MBL ZPEA L CTWVe. 14 BRETHA 7 7 v UREENIC blatue1 Z0RA L 2 ¥R 2 FIMIERE,
12 #:23 MDRP Th - 7=.

4. A T 7 a L NREE RN

A T 7 a REEN AR SR TEIR T blatvp-1-aac(6)-lae-aadAl DFLIE D 13 KR, blaoxa-si-aadA2 H
6K, aacA7D I N 3Kk, aadA6-orfD 7> 2Kk, blanp-6-blaoxa-1-aadAl, aadB-cmlA-blaoxa-i0, aacAl-orfG,
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acc(3)-Ic-cml(A)513FNFN 1T H>ThH o7,

[&42
BIfE, BB STV 5 MDRP 1 MBL % PEAT 5 Z &I X 2 AN LS 5% ST, B-T
7B AFREERLT I 7 2y RRER EOFIEEICHEZ R LTV D 9. RIFFEOFRER, BMkk !
1Al 2 AlHERICBWTH A T e U iE a2 RA LTV Z ERH LN R o7, RAFEIT 4.4%,
20.0%, 64.3% &Mtttz R TEABORMIZENA T 7 e ARAES EH L TEY, MDRP TIET
RTCORNBA T /e V%f%ﬁbfb\f: AT 7 a U HEENIZIEMBL 22— R4 58 & 73/
7 ay RREMMEBELEFDEBICHFEL TWDZEBHLNE R ST, 2D &b A
VT?DV#%LLTwézk#m%éhk.
MDRP OoHTHho Lt b2\ A 7 7 u U HEENBGE T IY v M, blavp-1-aac(6)-lae-aadAl TH - 1=,
BT RXTRERDODEESNPENTOT U N7 LA IR IR, ZOBBTF 'Yy NERE
3% MDRP A AL THRH SN TWD EoRENRH Y 19, ENTH—2 =2—1 O MDRP 23 & T
LCWDAREENH SN E o7z, aac6)lae 137 X/ 7V ay R 6-N7 v F VIR E R
AAC()-lae & =— R L, AMK IZ&f L&EmMZ 79, —HCTHERLT I/ 7 ) a2y KRO GMIZx L
I I IROEE R & 7o Tz, TR BIE 3 AlCkI L 128 wg/ml VL D MIC R340
91.2%M = OfEFEEEA L, AAC(E)-lae FEAEMMNEESHMN LSS TV EHELTWD 1D, %
DI=dEE BRIty NERAET HHRIITERE L TS SBERDH D.

(518 3CHk]
1. Alexandr Nemec, Lenka Krizova, Martina Maixnerova et al. Murtidrug-resistant epidemic clones
among bloodstream isolates of Pseudomonas aeruginosa in the Czech. Republic Research in
Microbiology 2010; 161: 234-242
2. Jun-ichiro Sekiguchi, Tsukasa Asagi, Tohru Miyoshi-Akiyama et al. Murtidrug-Resistant
Pseudomonas aeruginosa Strain That Caused an Outbreak in Neurosurgery Ward and Its
aac(6’)-Iae Gene Cassette Encoding a Novel Aminoglycoside Acetyltransferase. Antimicrobial
Agents Chemotherapy 2005; 49: 3734-3742
3. S. Kouda, Y. Fujiue, Y. Watanabe, et al. Sporadic isolations of a multi-drug resistant
Pseudomonas aeruginosa clone during a 14-month epidemic in a general hospital in Hiroshima.
Infection 2011; 39:247-253.
4. Fereshteh Shahcheraghi, Farzad Badmasti, Mohammad M. Feizabadi. Molecular
characterization of classlintegrons in MDR Pseudomonas aeruginosa isolated from clinical settings
in Iran,Tehran. FEMS Immunol Med Microbiol 2010; 58:421-425
5. PM Bennett: Plasmid encoded antibiotic resistance: acquisition and transfer of antibiotic
resistance genes in bacteria. British Journal of Pharmacology. 2009; 153: 5347-5357.
6. Clinical and Laboratory Standards Institute. Performance standards for antimicrobial
susceptibility testing : Twentieth Informational Supplement 2010; M100-S20; Vol. 30 No.1
7. Naohiro Shibata, Yohei Doi, Kunikazu Yamane, et al.: PCR typing of genetic determinants for

Metallo- 8 -lactamases and integrases carried by gram-negative bacteria isolated in Japan, with
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focus on the class 3 integron. Journal of Clinical Microbiology. 2003; 41: 5407-5413.

8. Yoshichika Arakawa, Naohiro Shibata, Keigo Shibayama, et al.: Conveniet test for screening
Metallo- 8 -lacamase producing gram-negative bacteria by using thiol compounds. Journal of
Clinical Microbiology. 2000; 38: 40-43.

9. FAK itk o B - BRIROMHE D O B 7ol OBUIR & x5 1 ZAIMMIEEMDRP). €4 A7
47 vol53 no.3 2007.

10. Yoko Mano, Tomoo Saga, Yoshikazu Ishiil et al.: Molecular analysis of the integrons of metallo-
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programs across Japan. MBC Microbiology. 2015;15:41.
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EWRRAEEATR M OO OB 7'n 77 AOWE L T OJEH
ERFM D, SORR D, WEEAD, ZKHEED, JIERT D, Afifih Y, HEET Y

VSRR A R B P I BT A IR S
DR R P L R R I S PR
P HUEMRE E IR A B BRI Y N Y T = a VR

(B &)

MR A i D ANL & W5 2 OMERE - BT CH Y, ERIEIRITA Z 5T T 5. T, fmEE
WEATENL DT o R B 2 B AMSAEICBI L TIX 2 < 5 S TR 0 A A 22 s Al -CIE L DS e N &
ALTETWDA, BAE[EEATENATIC B L CIRFEERGI A 72, A8 [ T BN AT EE 2 2 3B Fnm R~
IAD, BEOWGF OO (TR RSGE) B8 e LIS RREAE fRRIc T 570 &, 5 U R
JEABICRETE 2 B 2. AR T, EIERETEINTIC R DERE RS H RIS E 2 5
REITHOWT, BRI MALPEERE & LETHEIBERE O B O /4T s B IR L7z,

[x& & AHiE]

HRIIARMSEO X FZ B LRAEZ SR 104 (24.551.25%) & Lz, SRHREZ R
B (GRIER 23 AIRY 220888, 2RI 2288, ZRINR DA TY —F% 7 AE ) —OAf
N Z T- iR D 3 FiE) & A [ERE T B O HLERAER 2 B BUITHER L7cX—F v v U 7 U 7 ¢ 35458 (VRT)
&L, WREOSLACREY TR L 7. IREKIEBGHAAEE , BRI ILE ., EOBmE RS L,
IREGEE O S (v I — N, IR O 8 B fats (LF/HF {#), 29T, BEOEFREM (R,
T, mAEE) ZEHL, EOENCEBEOEE —TTRE S ON T, S FEEOE O B &
Pearson OO FHBEIE TordT L7z,

€2

VRT (23317 % EEY DR (1 B[ O B OB RIS HTE S m OB E (9. 916, 8mm) 7%, #HIEE
BRREIZEEANFEICE o7z (p<0.05). F£7o, #RIESBAZRBEICB W T, IREGEB) O~ B
— FREH & HOBBME & O] (r=0.773), BH.LFENME (RMS) EARE BRI L7 LE/HF i & OfH
(r=0.857) (2@ MHBZ /R L7z (p<0.05).

(E%]
ARER LIZ 3 2D/ T A —4%— (RERESR), BEMRE, BOEE) OBESI L, IREKES)
~OT T u—F O, ELERNR EESBGHIEHEET T AF =2 AT LA TH D TEE
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ERRETETT 210 LD OEE TR 7w 7T Lo L 2 OJEH

P2/ R T ZENTE, FEATREC OV T, EHBREPFHIEE (IRESCEOBER) & o
P23 E <, VRT CELOEBROZENKE BN Z &, E72IRBGER) & REHIE OB IRFR 2 ek L C,
BRSNS 1 BRI OELEHELZBIRT L2 2 LA TH L ARt 2B TE 72w, 5% OHEFR
EDOBRORME R & L2V, SBROVIIETRIE T~ &AL LTE, EDENT L L5800, i
BHROWFIOER, Vv — FRFEIZINA, FREERH S 20T 2 08 R H Y, TN THRAIZRDO KR
& SRMURIR R OHE, FRAROECIIR R EHEORIERERICER LI RNSBETHS.
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HHEE~— D —L LTOTaTA 2 X OERKEZROBH
(A% 26 45 e [RAFFEBh Rl 5 )

TERERS TV, A D, NS Y. kY, Mt D

1) SRR R PR [ i BT 7350 S 2 o7

2) U B R R 7 KB 1= o ot B iiF 9E R
)AL LR B0 A Wy P

4)F5 R B 9 e A5 o3 B

AWFZBEDONEIL. LFEIFEE ORGSR IS D D120 HFZERRICOW T OFEM A i 135
NBEK THRIITO ZEE L, ZOFER TOREITMENE O E ED D,

[IZre®iz]

Frid, B b TR AMEHIEE CH 5 MOLT-4 il St Sz ) VML EAE S v 7 A &0
FEHURE UTEH Lc~ o Afie N VEBBEAEE ) 7 o —F APk EBNL LT, ZhbE/ 7 r—
FABUAREZ HWTC, SR oY U LEAERB T 1 7 7 A LV EERR L, REOEEHIC D
WTEDSEE TR B0 > AT MMEEOEBIORF 21TV EE LTz, D 72, T b0
BHED OB MEYEIZ X SR RENEO beE /7 m—f»#% (AKPS288 #iL{A) (22U T,
T DOHRDKIEVEDRGET 21772 5 & & bICE &ESHITEIC it T ERIET S Z & &2 HIIZ
NETHEPBED SN TE, T DR R, é%ﬁﬁ& ;@5@@@@%5 TORBICEH L, &
OWFRIL, pEEE., BEE, MiaNY 7 U REBEE AE N2 L, & LT 2 MRS 3R
EAE TH-oTZ, ZD 5B (%) Coverage Nix b\ 7 07 A > X ITHIRN Y 7 s EEE [ E <
bHZ MRS,

AlalFx 1L, AKPS288 HLIADIRFT 5 70T A v X HFOfER LOMEICES2H T, RIEAY
DT h—=TEREET DD, TuT Ay X OWSERSTTF REHW- Ry h7 ey MEBIO
ELISAJEIZ L A= h—T~ v B 7 ZMit LT,

[#48F& J5iE]

1. = b —7BEHES OREE & T F RERL

4 > % —= v b _E® Immune epitope database and analysis resource (www.iedb.org) TABI ST\ % B
Ml e h—7FRY =L EHNT, a7 2 XICEIT5= 8 h—7EEs 2 HH Lz, BHEh
7T =2 %4 EIZKNT T ROT I RN 10~30 L7205 X O ICiakGH L, &t 38 F O ERls 2
7, s 38 FEDBEMMESNC OWNTTF REkEIT> 72,

2. Ny b7y Mk

—hetre—2EE 96 7 Ry h7ry MNEE Bio-Dot ity b L. &7 = W2 Y U EekEE A
HAWK (PBS) TS50 uM L7225 L9 ICHR LT 38D BT F FE2& 1 ul T2z, %5R
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FHIEE~—h—L LTOTrT A v X DEKBEZOME
(K 26 42 R L RIBFFEBh plc 5 )

YITHREI Lz, YU TINARGIR, AT T &AL 16 R S E T, IRWT 37TCITIME L TR W
72 1% 7 Mg 7 V7 2 -PBS HICER, R FTC 1R e v %27 L, AKPS288 fiifk (1:500) &
FOG &7z, 4°C TR S8 72%, 0.1% Tween20-PBS (PBS-T) Tyiys L. i —kpifk & LT POD
TSI~ T A IgM BUE (1:10°) & EIR T 45 SRR S B Te, FRALSRES v b CRB%, X R
S IV AR E T2k, Bl LT,

3. ELISA ik
96 N~ A 7 a7 L— NT VI REE- B IR ER TP L7 0 a7 RZIRINL, 4°C—HEs
& L7-, ¥ H. ELISA ¥4k (0.05% Tween20-PBS) Tyeid L. 1%©» L 1MiE 7 /L7 2 > -PBS T=if.,
1 H%%F'a'ﬂ7m v F 7 LT, AKPS288 itk (JRiK) & EOL S 7z, =R T 30 pMbUG S B, Wil
L. Jk#“ﬁt}: L T POD #EikHi~ 7 2 IgM HifE (1:10%) & =RIEC 30 4RSS S ¥ 7, BRI e
. HEEEE (U - = O TERRER W KSR 0-T7 ==LV T V) WAL, iR, BT
T30% F'ﬂ}iﬁ;éﬁto WANT 2N BRER 2 RN L CRUS 28 1R ¥ 7=1%, BOOFEEHER LT,

[R5 & B4

TaT Ay X ZBIT D B O EN~TTF K (Protein X-1~38) |[ZOW\WT=Frrtln—AfEx
ARy h7ry MEBIOELISAEIC L D= b=~y B 7 aMmifLic, Ry h 7wy MET
1L, No.16 DER~T7F K (Protein X-16) THRWEMERUGSA N S vz, Lar L, EEOEH B~
F RIZBWTHIWEELISBRBD BT 7o, KFHE~OEH S G RARTF ROWEMEICRERH D &
Bz SRR E X0 WA E PVDF BRI L7eNEE LTsRER A/ bR olz, 22T, Ky
h7 vy MMEND ELISA ISR HIEA AR LTENEE LSRN S ST, BURES TIX Protein X-16
& AKPS288 HLk & D+ I R M 2 fERR T & TURL,

T h—=IRE A O ESR O — RS 2 Fio linear L & ST IRRY 721515 A Fi-> conformation T3 F
3%, Ry b7y MEE ELISAEZAWEZE h—7~ v B 7BV TEEOEHY AR~ TF K
EDORUSEN R 7= 2 &1k, AKPS288 HLiA 23§83 5 = & b — 7% conformation 24k D 7 (&K & % £F
ST h—=TThHIAREELH LN, Fhexidte LA Ky 7 ay hMEE ELISA IEO R R B
IR & 5D TRV EEZTWD, 5tk ZOREZHE LT AKPS288 ik ilikd 5=t h—
THERETDTETHD,

ZE IR
1. Motofuji Y., Saito A., Koike M., KoderaY., Maeda T. and Komatsu H.: Potential of classification of cancer by
multiple discriminant analysis for relationship between cancer and expression of human cellular
phosphoprotein. Biomedical research (Tokyo, Japan) 33:139-43, 2012.
2. Motofuji Y., Saito A., Ayabe T., Koike M., KoderaY., Maeda T. and Komatsu H.: Classification of cancer by
multiple discriminant analysis for relationship between cancer and expression of human cellular
phosphoprotein. HUPO 12th Annual World Congress. 2013.9.17, Yokohama.
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FU-AYEHELIRZD 5 EREHICEBIEDORSRE

B PR, B BT, PR @AY, AL R, TLES RAT
KR BRI B2, TR R, IR EORER >

bSO R A ORAE IR BN A B A SR (RBIPIE=R) . FRFEE PREERBATER OREETZE=) .
U BURERE AR AW EET RRANAE - i KPR RERIT 20 B RN BRI REIF TR

T RETFZEET RIS (A BRRIE Y A b a7 1 1TH1T D T Y oA~ — IR SRR HEZE A b OO T R 7 D 963 BR AR AL 2RO 5E )
(PR 26~27 4RFE) « EAEMFZEE (L), srEatses (B, PED.

HE TAYNA—IHCHEREE S R a7 ORI BUNE RS RE X UBBRRICIESE T A Z LItk o TR
AT D, EFHOMTH UEAZ, N RREE (N) B8 X OB/NVE“EKERER R) NBIRWAT T4V 7 E%Z1T,
BRI HRIER SN2 7 Y OIS U7z TON, N, 2NJ o 3 38313 L V3R, 4R 0 2 FERI3 4 U, Wi 2 # A H 7= (3x2=)
BREDA VERA L LTHEAINDA, MREMEBTIRET 24 VIiL, HEROEBENLCHEDORIFGRIZ L > TA VEHD
FEE A BT D 2 L A3 TON, 1IN, 2N; 3R, 4R) D EAVEIVITHREE 7 (3+2=2) 5 Ll & W T2 Sk b 2 0 &l > TE 72,
LovL, 2B D 5 HiiR & i LRI O DR O J71EIE, a) 5 PUik YLt okt 5 U1 CToO Ll F£7213 b)2 B
AR, ICRON TR Y., BIEIEEA~FE S5 YR HOTRERT SRRV EN, FEBEIT5 R0 > b—FEIZ 25t
RUDEETEXRWVEN, KERBIKE 2> T, £ 2 TARHFZFETIE, TON, N, 2N; 3R, 4R] (25142 Hilk DR B ik 5
SE R — ORI A IS 5 BRI E 2 B Lz, 269, Al - PURIRIE FiEo @t 2 et L, b 5
HIRPUARDO 5, F—YFICHATE 5 5 iR Z VAT, 2RO 5HAD S b, BREBMEE 213V 7 27 T 205t
B 2HURIE. B E XY T T RS BRSO R ER: R PUA TR (RIEEE) L. 55 3HURIE.
SO A B L ORI (EBRE) 772 2 L Ui, BT, HRTLIASA—F v - A7 4 R-X¥xF (7
ZREART VB NALIERE) DOEIET L F—I1ZE LT, Alexa Fluor 405, 488, 594, 647 33 KT8 Qdot 655 Z L., #nEnoD
B AR TR BB A ORET L HER AT 72, 29 LT SN 5 BREHOMEREIL. 27 VEH 6
FEZXBILCHRIET 2 2 ENTX 72, RN Uiz X U 5 ERERIATRIEEZ AV T, BB O R 722 2 ¥ U ikaEwH
EDE T A VEAMM A BT IUE, & TIE ORAE L EITOBFICOWTHZRAFH Y NEONE LB/ SN 5,

T OR

W NEREAEA Y 7, Bin Tt MAPTDOxT 27 v (E)2:3 & E10 D 2 @ATANRIRIIR 75 A >0 T h%ZT 5
TEIZE- T, 6O VEAZALD (K1), N K (N) Ik E2-3 D055, Wb o7
HOIXON, 12 (E2) ZIHERENTZHDIXIN, 2 0L bHERENZ B DI 2N, LIEENh D, £z, /N
WA (R) fEIEEI-10-11-12 D 9 B, E10 ZFR< 3 ONFRRESNZ b DL 3R, E10 2 &t 4 ONFFR SN
HOIX AR, LTINS,

X0 EEAPRRMIENICIEE T 5 & X DIREIEE S X 2T, hEX UL YV EAITRBOENRED
RERIRImIT k> CREFEA RICT 2 2 &3, 5285 TON, 1N, 2N; 3R, 4R) DZFI FAUT KRR 72 5 Hiik %z 7=
ML EEN S, AL ENOOH D, K2 (3R 4R] D 2HNITELSFHALNTEY , HBREMET R
a7 ¢ R0y 795 TILIREAL TH D DTk U A THERL b R R ORE SRR CIXAREBALTH D (1),
7T A = —JF T, AR AL OPIMIHRZE SRR & & HIZ R B~ EET H 2 LRSI T
%(2) FIHATOMFTIX, TON, 1N, 2NJ o 3FERIHZAE ORFERGE & BIER L. ON 23 IN-2N L 0 2V VRAE
FRMTHLAEEMENTRENTNDQB), ZOX I, X UWEEICENTH U A VEHOMKEZ D Z &%
HIETHY, TON,IN,2N] D 3% E 3R, 4R) D 2RI A A LT, FREBOROBRFH] 23 5872 2 J 28 CHLlgehs
AT HZEnkOLERTVWD,

X% S HERT D 5 PR Z L I W 06RO 51EIT, a) 5 HURHE YA o EE 5 U1 T o Hg(3).
F70T b) 2 EARESOCAERK2)(3). RO TEY . BIEIEE 1~5 S LA MO THEZRET LRV AR, F
THBEITSHUAD 9B~ 2 UK LVE TE 20 ins, R E 2o Tz, FRCHEE O 2 EEdo s
T, TON, 1IN, 2NJ 3 %5 & 3R, 4R) 2RI > TRBET AL E1E, fB—BRE< 225, #lxiE. ON
& AR D 2 BAEW AT TIX, ON & 4R 3E 72 o TRtk & 72 o 72 f& L2, ONAR 7213 T72 <. ON3R, 1N4R, 2N4R
DIFIET D AREMEN B D720, FEROMIRPSEME 72 5 (3), £ 2 TAMFZEIX, 5 PR+ X CTEFE—UIFICH
W, AT A VEABTDENERZ OND L D, b EREAOERRIEORE 21T T,
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N-terminal domain Microtubule-binding repeat domain 1. :‘@RE’{JX 79 ‘-7‘ /r vV 72)3 6 EE D 6 5 ]7 * /f Y
11 2 3 4 4 S 6 7 & 9 101112 13 14 EEG@
MAPT
Transeription Jf LB, BIEET; B mRNA; TE:, EH, B8

FmRNA OHBE L EBEOAME AL, =7 Y

Aot SRS, EEHOAME IAFOEICH

spicng W BB EANE, A VB E &R D RAUAD
2 3 10 R (A DEVTHER]) & RT,

2var NSV DD DD MAPT, microtubule-associated protein tau.

w o INN—1DEDEDEDI DD
ok l—IDEDEDEDI DD
w» XN DD I
w |[m  NL>—IDEDEDE DD
oz [ID—IDEDEDE DD

g ik

ik asl)ay

FLAN-2N @ IgG Y77 T A DR D 12 OPIREF R M LT & . TN TORZEOUERIZ. 7Ty A
~— RG] (94 %, Bk 77— 2R V) OB E SR E Lz, HLON-3R OV 77 T ARERRIE, AR
BEMEY A b a7 R (54 5%, BN 75— 20 H IV AR OMEEMEECIT o 72, SRR IRV TG L R
N~ U UEENRT T 4 a2 D 6 um JECHEEEI L THVW T,

g ik

MM FIE T B v B TF AR (ABC) TEICTHIAT L7z, WiNT 7 4 ik, #aBR ORTLEE & HiR
JIE 21T o7, 0%, MRYIR %2 1% WE(LKFENA ¥ 7 —VZRBE LARES LA X O X —B A2 K5 S
L RWTHIAIZ 25% D~ifif (Vector) Zif T LIFRFER UG A2 #0H] L7z, —IRFUKA L LT, HLON (2 9A1(IBL)
L 3H6.H7 (BioLegend) % .5t INIZ 1A1(IBL) & 4H5.B9 (BioLegend) % .t 2N {Z 71C11 (BioLegend) % %t 3R (Z RD3
(Merck Millipore) %, T 4R (Z RD4 (Merck Millipore) & Anti-4R (Cosmobio) %, ZhZH DL Lz (F&1), —IK
PURITET, 4°C MM P TS S, “IRIRIZIE, vvBROETF ALY v A i3y
B+ 19G (Vector) z 7=, PUARUGHE, ~UvAF v ¥ —E I ABC (Vector) % (it~ =, DAB-nickel (0.05 M
Tris-HCI, pH 7.6; 0.09% nickel; 0.05 M imidazole; 0.01% DAB) /K&K Tyttt a4 B < Fta Lz, st alicizr vy =
b hr—hE M,

1. F YA VEASEHICHT B REHE. R2 BRT A5 LEHDR.
29 AVEE  RHEOD—)  @E/HE  HRKETODESE  BWE  4Is5x 18— HitHE i
o 9A1 116 BME>HHSMW. TR 1g6l U-DM-DA Alexa 405
3H6.H7 118 AC. YIA 1gG1 U-DM-FI Alexa 488
1A1 2320 RIME->E IHR g6l U-DM-TX Alexa 594
4H5.B9 118 MW. <R 1gG1
U-DM-CY5-3 Alexa 647
71C11 23 MW. TR 1gG2b
RD3 (8E6/C11) 24 AIRESHE > AC YR Ig6l U-DM-QD655-3  Qdot 655
R RD4 (1E1/A6) 71 WILE-S>EE > AC IUX 1gG? DA, DAP', Fl, FlTC, TX, Texas Red,
Anti-4R 7 ACSHHE YYE CY5, Cy5; QD655, Qdot 655.
MW, ~fZ7nv=x—>7: AC, A— 7 L —7.

X3S0,
2477 T AT,
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Fluorescent substance X 2. EMEOERL 7 4 NV E—DH;

Qdot 655 1R,
Alexa 405 Alexa 647

A b, R2o90tWE ; T, A7 4%
/\ —, ZOMOIH, BRRIMOEKE &
725 MIZIEE, Qdot655 76 DEIEN,
DT 4 /V&%QD655 72T, 7
4 VA —CY5 I HENTIRNIAL S B

\ 23, i elc o sn s,
‘ DA, DAPI; FI, FITC; TX, Texas Red; CY5, Cy5;

-
~ o
v =]

Relative Intensity (%)

\ QDBS5, Qdot 655.
25 v \\
0 \“
600 700 800
DA Fl TX QD655 Wavelength (nm)

Y
Filter

2T DR T, LHL& M%@ﬁvyﬁy&ﬁ)vA( i) BN 2% EfE (3 M) I
F 2 RTBERC, WElE (30 45F). A — h 7 L—7 (7 = RkETEE pH6.0,121°C, 20 43f). v A Y =—T (¥
T AR pH 6.0, 95°C, 20 77 F'ﬁ) FIX N OEEOMEEIT L HHURIRTED . AFRRY & 7 OIEFFEA K
AN &R Z U ORI R BIZER TH D (R 1)@)5). AWFETIL. — DU FIC 5 BEOFULE KOG
S 5720, BT - HURRRIE O FIEIZ DWW THEHUER O i 54 W%Lb‘ﬂi WOFMEHRET DLENRD D,
ZDTD, FEMOPUET X TIZOWT, AL L HFURBRIEZ —88 0 i L, JeeatEa2 it L,

FEHIUEOBEA (FR1) O 95D Anti-dR DAL, HREMWRENR ML L 72 5 DT, ZIRUKICHID X269 2
ETMEXBITE S, B O~ AHEOHAD 5 B, RD3 137 v — BN HEOR L TE), thids—x >
— RT, ENENOVT 7 7 20HERD EL HL2N D 71C1 DA gG2b THH DT, _IKPURIZHI~ T
A 1gG2b A ffi 9 Z L THLE XHITE D LE X biIVe, EOMERDIZOIZ, v 7 ZAHKDHL ON, 1N, 2N, 3R % —
WHUR E LT, ZIRPUBRICE AT Abbi~ v X 19G1 F£ 72135t 19G2b (Goat F(ab’)2, Southern Biotech) % v T ABC
B CHREMB L 21T o T,

WHT A NE—  BEHEDZ T - Y EAE~DEIEY

BIEEETHLNN—FT XYL AT A R (VS) AFX ¥ (T AERT VX Ab#E) (VS120, Olympus) 12 & 2
DT 4 NVH— (Fa2—T) DHIAEN TS DT, SpectraViewer (Thermo Fisher) = ZH L oo (K] 2), Ea&‘é:ﬁﬁ
WDHOEWE 72 R 2 DL HITRAL, WEZVOA VERENO S B, 2N BEbd7iRd, 61T 1IN
LEENT D T ENFTATIIRD BRES LTV D (7). SARIAWDHMWE D 5 5, Qdot 655 (Life Technolog|es)

Frl3fh (42T AF, Alexa Fluor) & BB CTH D Z D MA~DEEN R /NS 725 L9 2N OEFRIZEIR > 7=,
F 72, Qdot655 75 DHIT, AKDOMH 7 4 /L #—QDB55 721F T <. 7 4 /L Z —CY5 2 b HENITIRALIA A
2% (M2 Z b, 74 F—CY5 GEICWE AF64T) 121%, Jook 2N LB L Tk 4 2 m4 & IN(T)
ZERD Z LT oA Y EREI~OREZIMA S Z LIT LT,

S H AR R BB E

Amicon Ultra; 100K NMWL (Merck Millipore) 5 L CTHUAZ 10 {5 L 72 (T — 7V by I~ A 7 ninHliz
D% 3520, KUBOTA), L > THUARZHHIE L T, HEWE %#AéﬁtwmaLmkmmww AR INGNORE R
PEH AT COUGIL, 4°C, 66 REICE D & 2 A, A HER SNz DT, 5 EREH RO G Z
DIRE & W T1T » 72, PURA IR \%%%mc&%ﬁﬁmnmmmmwmmﬁﬁlitmwwwmm
11,000 7B T, bl iRET L7z, #ARYI A iE, Sudan black B % (i L27) 12 10 oRERE L., VAR 7 AF D
B F ok 2 #dl L7=(8).
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§3 ﬁ%iﬂ—_\‘@ﬁ@{@&ﬁgﬁ@@%ﬁ #J"T.IgGl #nlgG2b
& ErRERE Y AT
T e R wE F @ W & & ON RN
U-DM-DA 88 255 128 0 255 18 2118 9694 N
1N -
U-DM-FI 0 255 128 255 O O 289 3992 e .
UDM-TX 191 255 128 128 O 255 74 7675 . ' e
UDMCYs3 167 255 128 O 18 255 218 653 3R 5 e |
UDM-QDESS3 21 255 128 255 128 O 1851 9446 X3 ~<URIe VT I T ADRER.
DA, DAPI; FI, FITC; TX, Texas Red; CY5, Cy5; PLON, 1N, 3R 1E, —RHUKIZHL I9G1 &2 W2 L B5
QD655, Qdot 655. e, HLaNIE, BLl1gG2o & VD L B9 5.
SR AR A

Qdot (= X B0 2N (T1C11) DFERkIT. #EEE 5 nM(©9). FUSEME 4°C, 2 Bf(10) THT» 72 7 u v ¥ Zd,
L OHERIZHEV Y, 6% 7 T IITE T /L7 X 2 (BSA) - 10% 1E & ¥ M Il PBS Z i H L C, —&kFUIRDHET & ki
ROATIZAT - 7 (1), Qdot streptavidin ¢ 751 13 6% BSA /I PBS T 75 7-(11), E 7=, HL4R (Anti-4R, ™74 FH13K) 1.
W{HEF ABC 14 £%12, 1/30,000 AR L 4°C T 24 BRI SUS & ¥, IRPUATH 5 AF405 EE7kHT 7 4= 196G 13,
PESR D —HAREH AR ()2 BT, 11200 f R L 4°C C 2 R ROS Sz,

BEAROEBBET V% Vit

P HEAEFAEA T VS R % v T DX 40 5 TRerirdr, @feT X2 b Uiz, = Dt%, Bty 7
k& =7 VS-DESKTOP (Olympus Soft Imaging Solutions GmbH) T, & 3 ™ X 5 |8 Y6 F R D ER{El(h b i & PH 2 48
H L7,

fE R

HiTSLHEE - GURRRIE SR OWE
RITALER & HUIFURTE O BET O AR A HUREI O B Al & FIFOREAMZ R b 2 < OFRICE 2 5 &M,

4. 5 EBREIEEBROMN.
#1 ON, N, 3R ICIFEHIE THOLWE  (IHIZ AF594, 647,

O

Streptavidin 488) HHEERL7-, ~ 7 % 1gG2b THHHL N ITIE, &P
WHiRE LTedF o Abht IgG2b #fEG S8, kW T

Biotir QD655 HEik A L RT BV A, BEATF L AR LT

AF 488 TEVORFEORRIEZFINL T, JUSSH, v

FSROPT AR 1Z1E, ZIRPIAR L LT AF405 FE5kbT 79X %

IgG1 IgG1 IgG2h lgG1 Rabbit IgG )ﬂb‘flo
NS/ \ S/ \ SR/ \ SR/ \ AF. Alexa Fluor: QD, Qdot,
ON 1N 2N 3R 4R
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[HAER &N %, BERLBEOM%IC A — b7 L—T &1 D | Z L Thot, X7 A VEAENERMT 20K

M 2FIED DAL, BT 2L - HUFIRIE SR COYREMEN LD BIFR 5 280N, QeI ZEn 20

IR 72 0 O MENF 2RBAT, =5 LCHMAHHIE 9A1 (ON), 1A1 (IN), 71C11 (2N), RD3 (3R),
Anti-4R (4R) (24e BT (F 1 KT,

OB YE- VT 7 T RCE S BRHROHRE

ZZT VU AHKTHDHHION, IN, 2N, 3R ZNZENDOH T 7 T A &R T D102, IRPUA L L THLIgG1
F 71T PL 1gG2b & AV THRIEFKRALF 21T > 725 F. HLON, 1N, 3R 1L~ 7 A IgG1 Tzi?) @\ HLoN 1Z~ 7 2 IgG2b
THH L MBHERS (K3),

PLEDORRFE G, PLAR ITME— o K72 O C ZIRPUKRIZHL D ¢ 196G (AF405 £5a%) 2 v, FL 2N (3ME
—= 17 A |gG2b 72 DT IRPURIZHI~ T A 1gG2b (A F 2 4k) & HAVT QD655 ik A h L7 v T BV iz #
F. 7Y OFLON, IN, R TV E ~ 7 Z 1961 72D CREHEEADLEHE (IHIC AF594, 647, 488) THEFT 2 = & %
PE Lz (X 4),

5 H AR AR

B0 HOGAERE T ON, 1N, 3R O —RFUAIZ DWW T, 2 3 O AR CTRst L=, ON & 3R 11X 1/50,
1/500, 1/5,000 7D H1738 1/500 8 % . AN 1% 1710, 1/100, 1/1,000 7R 1755 110 F %, BOEOEFnA D
2 BOBM B ESONDIRE L U CEIR L7z, 2N & 4R OHOBER B IX R AF TH - 72, £7-. Qdot 655
MO OEIEOIIVABL P E S N7 4 L2 —CY5 (K 2) A LT, FEFZ Qdot 655 HIEFG) A #l%2 L7
LA, BMIEDOIRIVARIIFEERD LT (T —FRKEH), BHWE L 7 4 VX —OHATICHEITENC
LR ST,

5 B HOCAEAE TlE. 6% BSA-10%1E 7 ¥ S IMLE N PBS Z AW T, —RFUARRISHTI L OV R GUIA RS
DFF 21, Ta X T EBToln, —IRPURIT 4°C, 66 B[, —IRPLIAIT 4°C, 2 M. 6% BSA il PBS THA R
L7- QD655 #Eik A L7 b7 BV % 4°C, 2 K], ENENSUL ST, ZOREER. TV oA ~ — R
BlOWEE (SZH~CA4) KRG A ICBW T, MfSHIIRNICZIESE L= 4 7 (neurofibrillary tangle; NFT) 723, £ Y& A
5 FERI ORI IR U ThR 2 7e o BT 2 @R s (K 5), ZOERMBIZ5 >O7 4 v — (F¥ L)
TLIILTF VAN T A NMEENTETED. 50D T 4 X —DED LS AT TH, BE T AT R
T2 (X6),

E £

AWFIETIE, ¥ VEAOMEEN OA Y HRI 3 EMER R D4 Y 2FH 2 KB TE 5 5 >OHifk%E, VS A% v
FTOEODT 4 N H—ITHHE LIZ B EWE CENEIUER L (K 4), ¥ VILEREDO X U -4 V&AM &
BINAERT 5 2 L DT 5 5 HEHOLIERRIEZ R Lz, ¥ U -4 VEBICE L THEROZRI, Eikid)
RICHMOFEEZ HNT—oFTORE50, HHWT 2 BHOLEHR T  H>OERVEZRHICEEE->TH
72o LU, Bl (N & R) oA VRN - THARZGAIE., 2 EEER CIEERE2IEL RIS 2
ENREETH O . ARFFED BRI U= R 22 2 EmESIE 2 B O ColD OB R T A aTRE & 72 D,

Bz 1X X6 IZRAIEREETRLINFTICHER T %, KA (9) @ NFT (X 4R & ON @ 2 FAFFRICHYS L, 4R
DOfFEE L ON DEANER>TKAELE LTERRENTWVSD, ZONFT %, 4R & ONIT IR 2z 7- 3 BfE#: L
LTHELIELONKIAE @) THY, T2 TR OFENRER > TAHKAL L TR RIS TWD, BIHZo
NFT 1%, ONAR 721) THEk S v b o Tid7e <, iz m%(%ﬂ ENB) GATWDZENHDL, ZDXH
(2 5 A HOLIERRIEIL, # VA VERAOHMKOH EITKEHENEEZ L1259 15 TH D,

ARHFFE O YERERR EAEE1T . WIRREF ABC 75 & T, ON & 3R THI 60 1%, IN THI 50 fEDPiikEZZE L,
JESE L L TIER 1/60~1/50 I2¥% H Tz, —f%IC %ﬁ%@ﬁfﬁﬁk%fi ELHEEDREEN, ABC DK
1200 ICHH D EEDLNTEY(12), AFFETIE, ERICHEEMEE WD Z & T, ABC L& T EHIED
EEOIKR T2 MBREICMA D ENTEOTHA H, ZEAERIAZRICBW T, BEEIEIIA AR FET
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X5 Zv-AYERSEREINEBECHELER H~CAY) DT NI, < —IRE.

FERIAENICIEE L2 X U, A VERSEHIOMARICIG U THEx 2z 2 LTV 5,

(a) M5 D83 EK, Scale bar =1 mm.
(b) a DEAOIER, EHIZZEO— (b DFEM) % X 612/77, Scale bar =50 um.
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6. 5EMBHOERDOET 4 VF —DOMEEIT X DHBE.

VS ETT7 4 nZ— (RRF ¥ /) OMEEEZEZDZ LT, ZU-A VEAOMEZHNT L Z
ENTE D, KA L RKANIFE UM 2 <3 GRBIARSD.,

(a) 3R+4R+0ON (FI+DA+TX). (b) 3R+4R+ 1N (FI+-DA+CY5). (c) 3R+4R-+2N (FI+DA+QD 655).

(d) 3BR+ON (FI+TX). (e) 3R+1IN (FI+CY5). (f) 3R+2N (FI+QD 655).

(g) 4R+ON (DA+TX). (h) 4R+ 1N (DA+CY5). (i) 4R+2N (DA-+QD 655).

Scale bar = 50 pm.
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boHEF A5,

ABFFEHBAFE LTz & 7 5 EASEHOEARME 2 VT, RIBRFR D72 5 & D URAEIRED 2 7 - A Y B FFRR

ZHBBET T, X TR OFRE LET OIS OWTHTE R FHY KNGO 5 LHIff SN D,

woRE

AFFIEDORANL, SOXFEBER R AW IEFTIE RIS FEBIRL D & & | AR RN b AR A 2 L 2R 5

WHoE GLE, ). B LORFREEREERPZOERR NI (FHE) o—it, & LTUTbhi,

X B

1.
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de Silva R, Lashley T, Gibb G, Hanger D, Hope A, Reid A, et al. Pathological inclusion bodies in tauopathies contain distinct
complements of tau with three or four microtubule-binding repeat domains as demonstrated by new specific monoclonal
antibodies. Neuropathol Appl Neurobiol. 2003;29(3):288-302.
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IR B E I~ S m B E IR 0l AT RE M O SR A R

AR BRI IR IR TR EE . WA
RAT B 20 TR R 2

T 75 %

LR F e K% REERZINFEE F#E SR

2 MR FBERT REERDLMNFEEH BARETEH

I. LTI

Bk, RERELZFMT L2 - S>OBREELRBETH D, FAK23FE O FERMHE - K&
FEVICE D E, BARAOMAFEREEE (BME14.0g/dlARw . ZMHE12.0g/d1ARTH) O
AL, BME26.8%. &M16.2%TH Y, BHETIITEmE . KMETITAMERE B
FOEREIZSZhoTe, ToMich, KEMIZHLI AL, AROH DM, iEhi L
FEBEMICEMICRYRT VWEREZ > T WD, £/, Mol ATy FOBEEDE
B, SHIEC7AYV = REBBAMDIATIEFLERD, SHIC, BANDOEHOEI &
X, FFlckEicB T AR LTS, SoBIE AR CIXEBENZAE M & HER S v,
FEEAMIZZOERPAR SNICS WEHEAERH Y . B ¥ AT OEY) 2 #4178 12 O
DTN Z b TPHlEND, ZOXIICEMIT, ANxDRFBERED —>THDY
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T XX o T,

®3 BEAEMN SpHbEE S VEHFHEH
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B X O 9 (90) | 12.80*£0.81 | 11.60 14.80 6.30
C X X 9 (90) | 12.87£0.82 | 11.90 14.70 6.34
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A CL<EMTIERWEHBISNTZADOF TEEICEAMEZR L TR ADEHAETH D
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