TH28FE

tBEXRFXRXFEREGEFK
i ElFEE R
AP NE s R0
E £ ®& B &K =

BoRER

FESKRER

(2 A - HEANBFERRERZET)

FHxTEFE 11 A



SM2EE EHRER ARBE

AMMFER - VT MY —HI : BERERE

55 FRILHEH-0—X HERH

HaRlERER
FRFEE EHBAEHFI-R - £HVATLHE IR - £HEEHFOI-X | SHI2F1A15EHXIZ16 H
VI hIA—EK




I —f#Eik
COBEAE Rl e
Hj}?ﬁi%:% ..........................................................................................
HABETE RG TAZEAT  vvovvrre e e s s e e e et e
C BEERZPHHARE ececeeeeeeeene
tﬁﬁﬁgiﬁ ..........................................................................................
COFEERHAE e
CRETERE e
COBEETTEE ceeeeeeereeersestinientiiitiii i e s
9. FEERHME « 22H e
10. /E[\%%Ei(% ..........................................................................................
11, ANFTFR L OMABIIRET o
) o= = P T R R TR TIRRTRE:
13, EHJBIEIZOUNT  crerrrrer e
T4, Dl coerererer et
I s ARAIER
T, BEEE RS cvreerere et
O HHEEHWERE  ceveeeereeemeeme e
3. HIFEB RS TIHZEAT oo
4. BEESZPEHRE  coereeeeer e
5. HHEHZERE  ceveeveereememmmmir e
6. ~14 (TR DIEB B ZH cvvverreremmemr
I SEANBFERRIER
. %;% A;i .......................................................................................... 9
Hjﬁ/ﬁ\ig‘:% .......................................................................................... 9
m%ﬁg%%{ﬁ%ﬁ .............................................................................. 9
Hj)ﬁ,ﬁ,ﬁ;ﬁ FEEI .......................................................................................... 10
HFATFRE « MTEBFOTEAUY v 10
Hjﬁﬁ%iﬁ .......................................................................................... 11
. Ji%yiﬁff .......................................................................................... 11
. /5\1:%%\’6% .......................................................................................... 11
. ]\??%ﬁ&@%\g;ﬁ%% ........................................................................ 12
IS OUN T e 12

0N O Ok W+

O N 3O & & Gl > B s R R W0 WD DN~

© 00 N O U Wi+~

—
)

E'ﬁm@ﬂ%[:gb\—c (%W) ........................................................................... 13
BT SR e OB E T UBFZENTE—EETR covovvevrrrrrrererermm e 14
[ATE AR D & CiAZ]

© AZFRRE - BEE - R - BEE

@ NFHROWEEHEE

@ AfEEH L OEREH > —

@ ZBREEAAER 74 HOUTEMFT5 2 L)
® EEHEMHEHRERE

© MEEHRA L

@ BEHEEB GMEOFRAG RS E )



EANEROEKZ DT

(1) ARFEPMRATLENERIL, TRNATBUENFEORA T DENEROREIZET D1E/F) Fo
EREESFT 5 & L big, TENRAEANAMRE R BN GEE R (1o %, REcha
EHLCOET,

(2) HFEIC S 7= > TBMBE NNV KA, (EFEOMOBAERIZ OV TIE, OAFEHEERE,
QAR E, ONFETHE, OANFEREFIESIZBT HHE - 78, KO@INLIIMET S
EHEATO DR LET,

(3) BHEE COFIMICE Tz o TUE, —HDOEBERFN LY EB Ot a2 38 BT %
REER] L)) ITBWTUTHI ZEnb Y £7, EEEZGETYY, TREETITLT, K5t
LT 5T T DO L 2R DR T, B LW W8 RO 253U T h3
flLInFET,

(4) HFEIZY 7= > TR DWW EAERIL, BB I OWTOR, A% ODOHGER (F
i, EFHRES), OFASEBR (FEH, BEFeWEEs), OmICRRR, ORZEREIC
BT DB 21T O T-OICFIA L7,

(B) @ OENERD > B, K4, FFTNR- T, ZeffEo#ELZ#E - LT, bkverT o
T R, AFBREACH D IMHER AT S, AMRERFE MR 282 K ORE K770
R ONCALHRE KA L BN DG 24T 9 T2 OISR 2358085 0 £,



EafER 7RIy g Ry —

AREFRTIE, BFLANILDSEERELANICO2EERERBEOMBMER—MIIEST &
ATELSREREEZIRMT 5, CDF=WIC, BE - F£F - EBEE - RZOMEICS O TEREGRH
FOLISRERHZEEMETHLEVIFORENSMT 5 LIk Y, BN CICARRAETO
BEMLTHEEETI,

(EEIFER)

T/ IYOR-TOATAIYREEBIC, ERSFOREERALNSEBLDEGRR & TIEHIZERE L,
EHILEFENLGDICAITOVTHLRETEDAMZERT S LEHENAMELTLS, COER
EBEREOEBRICAITTROEE LRANEFOFEERD D,

DFEYEOHIBEYZE & VS A REROEREE OCERUEDOENICEO L7 E, S£EPATE
REEYMF LV SR Y BROLEMHEEEDRENTICEDLL0E, S GICIXMERDERD FOIBIE L HEE
P, ENLOHEEDIHE & L THAEY HEREMREOLBRIFL SHREEERL, BN-ERNLME
MEENZHSL, HEHSHFTHAMDOEVVMAREZEITLELED ETHRRZHOFE

(V7 b5 —EK)

MERZ ELRBELTEREZEEORMAEMRICESY T MY I —HEORR, SoICEGEROBEEH
REZVERFORRTERL, TAEENLEERY I FI2—OTH A VLA, RUICARRA
PR TELFEERD S,

VI b —DHBENoERETORBEEDRENT, TNIZHD FAF 2 v I RRIFEMAEDRER
B, ENEFENLIZERY I EYE—DTHA D ERIBGE, BN-ERNHEBTENERS, WA
HEOBVHARERTLE S ETHRBER/FOFEE

I —i&Ek
1. BEEAE
GEENBL, A8 - % 0— 2 L e AR BENL OUHE A BRI & 5 A B T4 5, )
I 5 PN -=|
B3R SH2 44 BAS
H ol ER
Al e R a— = 184
s 27 BRPES—X
AMERPBSFa— R
VIR N4 254 T4

2. HFEEHE

A (ELOSIUTHEPIRAT ARG ES 104 555 3 THOBLUE IS EES & SAATHAN (B Fn 28 430
BEIE) FBEERO2ITHET HHMMANLEZ D, LLTFEIL,) 2H925#F (REBRAZEORTE TIZ
N E PR 3D RAABRDOF 5T, )

B SMNEDOKFAZHNT, BELOFPA UTHEMB AN YT 2P a5 Sl H (REBREAFOH]
F I 2T SN D RIABDE & ETe,)

C AMEDOFAIT H BEHE BT DIRERH 2R EIZBWTRIE L, B L0 TR
WY T D 2G-S ncd (RYBENFORTE T 2R 5 S5 AR DE Z G, )

D FEEIZEWT, AMEORFZOMEEZHFTHEH O E L TCYEIMNE O FREE I E BT ER
T ONTEEE CTHH- T, GRRFREPHINHIET 2 bOOYERREE T L, BELoFA L
BRI Y T 20 4% 5. S (REEBEAF ORI E TN 1% G- S D JiABDOE %5
te,)




E [EBSEA KA D EESEA & AARE & OO EDEMI,E D KBRS (D51 4FkfE

B2 5) 1S 2HICEET S 1972 4F 12 A 11 H OEESEARSTRGEEII D 3T S/ [E S E

ARFOPEEZET L, ELORAITHY T 22 A2 R SN E (KRERAZOR £ T L2152

535 RiABDEEET?,)

F ANEOZFR, DOREE ST - #E i UIEFSES KFOBEREZBE L, KFEPLREEIER
16 0 2 ITHIET 23R R OB YT D HDIZAK L, L0 26T 5E & FE%ELL EoFH

NdHDERDONT-E (KERANZEDRTE TN RG-S D RIABRDE 2 &Te,)

G SUHBRMFEREORE LIz CERGTESGHAE SR 118 5)

O KZPEEEL, KPP, HFEIECBWTC, 24D EFFFEICHES L-E T, AFERICBWT, Hi%
MROEIFIZLY, ELOFIZ2ETHE LFRFEULOZND S LBOTE

@ HEICBWTHREB BT 5 16 FFOMFREE T LI2tk, XUIEOFRNMT ) BEHE BT
DFEERH ZBMNEICBWCEET S Z L I2 L 0 YANEORREE BT D 16 FOMREEE T
L=, K%, WHHEAFEICRBWT, 24FEL BEICESE LB T, REBICRWT, YikifsE ok
WEIZL Y, L0 EETHH ERSELEOFNG D LRDT-FH

H AEFHCRWT, ERIONFEREEIZL Y, B UM 2 AT 25 &A% LD

FHINGD D LFROT-HT, 24ITELZHO

3. HEEBPIREE
FEEHIR : RATE T A2080K) ~ SHMTENTA2 B

r2. HEE®] OGRIFHOWTIMNIZET HEL, BELRET HRIICHBERICET 5 FF
BEZTOOT, COHMEAIC 5. HEER] ICTREEDEEZHR L 84 AYIF 04T L-HFEEER
FlREEEREMNAHE (B EFATHEWNESZ &,
7P, PEREBEBFPHEEERFICS: > TUFREHZME L TEOMFAL, BEBHE FREGE) 2 &
DA D Z L,
(REESZANIFRTO RN DA% 4RFETL L, tHER, HIEHROWLHITIRS, BEIZ LS54T,
ZOHMNICHAEDZ L)

(1) HFEER TIHEEOFRE IOV TIE, SFotE 12 A 3 B (R EICEMZ LT SO T, HFEEHK
RO OLNT-HE, SME 12 A 13 H @) T, 17, BiEkH ZBIROIBATEZ HWT, 48
17, @55 L 8YT - BERO LML, EOZMIEAEZRHT 5 2 &, SRPNICRERZ2WEGEE
12, HEOBEERZ2WE O Rl L, HEEEEITSZEE L0,

72720, EEANAEAETA, TEBUFEZAIRMIICAE BIRESE, AE R ESma
ATHHE BRATEEEZET.) X, REROWTEZZE L2,

4. RREZEHM
RIBHE : SHTFE12A98(A) ~ HMTF12A 138 (&H)

(FAESZANIFRTO RO 4RFETL L, tHEH, HEHROWLHITRLS, BEICLD5A1E,
ZOHENICHAEDZ L)

r2. HEEH ODA~FIZXEERE

ZOHMENIC T5. HBEEE) ICHREROZMIEAER IR THET 2 Z &,

(o721, ARFERFBE (MAFFER - iz &de,) OETFREZE T RIABZOF K OHFERHZ B
TIEESME NG A, HEBEFEZATRIZEAE B JRE A, AbEE KRR A Th
5% EATEEEZET.) 1T, BTEOMMNEZZEL2RW,)

¥ OREBIOZEICOWTIE, (7. BEEH 23WBT 52 &,

2. HEEEHK] OGRUHIZ K AEES
3. HFEEEKTHELE) 22T 52 L,

5. HFESEH
% (2. HFEEK] OGRUHOWTNMNCENST 2L, (3. HIEEEHK e Rasifmc
45z &,

_2_



% OIRSTRHT 2T, AITERSE ORI 5EFH

HAREE #
feEsE A B fiig =
C D G H
E F
) A
e TE = =5,
1| Lo BE TR O | O | s R OO il ST, (RS
SEIR T I (FTEIRD &RET22 8,
o | npmomsHEE | O | O | e
)
3 | wrmEE O | BRIERER - BN 5 K% - BFET - BRI 550 B A
UK O
Skt R - .
a | Gt O | O | #matazumrs
2ok ekl o fise .
. ?%ﬁif%ii& o | o |ommmsnmce
i = -+ - e - RIS . =)
s IR F 1o 3 7 A LI Al b 3 5 e et
o | s EE | < AR 2 AEREE D>
RNEDES (E-ERRFE T AR DE OB 5 = b, (A 4 MG 3 HeFi)
o | mteEcommE | < AR 1 — RS D>
DEE LD AT DE OIS 5 2 b, (PSS B RT3 = L)
. (i
8 | megima | O | O | cogamea e S2EusEL0FaLss FERDT L,
o | WEmmER, x| | 4| kR
BIERL () RIS 5 5 T CHRIHT 5 = L 75T 5,
(i)
e BT, SR OBER S, (T ORARBIEL, 374 FAONT AR L
10 | BT O | O | Chattirns b, HEGICRES s BEF DAL, LTATERS - Ay
B B e N
i R
| | ammemro | | | vomon SRS, ARORA EORL TR
Fio R Ao TS DB, YA B - AR B R
KEBEHEH L ERRTH 2 L,
g | S T O | IEmE, SREOBES, ATRORLENEL, 8 IHOT
BB ERHT B - b
6. B

T060-0810 FLiEmiALXAL 10 5768 T H
ALHRE RS - AR R K e E 1

* BEOLAE, L7 NEE] OEBEMEL L, TKRERAFEERD ERETDH L,

. #EM 30,000 H

O AFRFRE (TR - i bi e G de,) OETIREE T RIAZOH K OHRERHI I TIEE S
EARRE, PEBUNEZRATRIIEARBIREFE, AEEREREEERAETHE R

_3_



TEEZETD,) 1%, BEBOMMZZE LR,

X ALHRER LS D OHERSIC K D EEAEAGFERNE R, M (78 @amEO T 25
THZ L,

@ WEkEhT, EMREBTTERMRED & LAk 12525 THRERHRARM ZHWT, /1T, ¥
H L AT - BERO O L, TRERZAREAE] (E) 2 AFEEOFTEOMICALT L it 2
Z &,

@ BEMORTERHE, L TFOHAZREEGE LR,

< BERHE R A AT S HIRE L2 o T3 A A THFEDNZ LS AR~ 1258
- BERH AR T EICHV AT SRS

8. EhAx
MEEARI O & OHEEEO N 20 A L CAKE 2T 5,

X MEHRAR 0> HREREIR | T HREIRF S HE ) S AU 7o ER HllE e MBS O e B i O 72 %
e & T %,

9. HERRR - 215
FTH2F1R1580K Xi& 1168 K
LHERFRFR  EakiEh

*  FRBREGR M ORRBREZE O OW IR hRmaT 5,
%  BEHWKR O a2 — ABOPHEIZTE 220,

10. 5RER

BEEIE, SM2AETH 23 B OR)16 @ 30 BUIAFEOFET - BES 2 SARIRE R 1 B 23—
RO FFRGERE « JEFE LR — TR BRI 5 L L biL, IRERRICATZEMT D,
ETo, RFBFR— LN VICZRE ST D,
. AZFRRVDERE

NFEFRHEXITOWTIE, BHEBEMOBRIOFE CEET 5,
AR 282,000 1 (FE4R)

% ARZERFHEOEL (AT B o5 S LR IIERICHES 4 28 13 R

ek 267,900 [ (4E%E 535, 800 [ 5 HORTESY) (FEER)
% TEFHICRZERI OBUEMMTONTGEITIE, ERD LFH RN EH S5,

12. FEEHR

O AFBRE A, BREZLTRE T2 L,
@ HREEDODH D5E1E, HEERHCH LIHD Z &,

13. REIEBICOWLT

A CIIRMBERE 2RI T 50T, REBEZMESSHIT 18 HO RIEEICSNT (%
W) ZRGED D 2, HiET LI L,



14. Z0ih
NFREEZZRLT-20E, SRt 1 28 2 6 H ORN) EICSREL LT 5,

OHFEICE L THRBARRFNHNIL, TREFTTERT S &,

T060-0810 ALMEriAEX AL 10 2P 8 TH
AR FHT: - AP R R a1
T (011) 706-3675
EERFERERE dflF T
HA—AbX— https://www. 1fsci. hokudai. ac. jp




I #EARALER
1. ZHLAR

Lo 8- Y N§=|
FY-3—A (SF12 4 4 AA)

EHHEEY
AR — 2
iy AT DR — R
AEREERR Y — 2

VPR N4 25 T4

2. HEEEE

WDK DTN T 5E T, HEERHCRW TR, ZEEE, S3ES5ICE% LUV D%t

F - PIREET, NERLSIERE TGN EET5E

A (ELOZAL T PR CEREE RS 104 5585 STHOBIEITIE S X AR (BEFn 28 4E3CHE
BEIE) FHEHRO22ITHET HHEMFENZV S, LLTREIL,) 2F9 5%

B AEOKFBNT, ELOFAUTHIIRFEALNA Y T DAL 275 Sn-F

C HNEOFERMMT O BEHFICBIT 2FERE E2BLPEICEWTBE L, & LoSA S UTHMRAL
YT BN AR ST

D FEEIZEWT, AMEORFZOMEEZATHEH O E L TCYEIMNE O FREE I E 2BV ChLER
T ONTZHERHR T T, SCHRHERENBNIRET 2 b OOYSIREAE T L, B0 T
NGl e VAN N W A e NV g Wit <3

E EBSESIFEATICET 5 EESES & AARE & OROWEDERMILE S B (B 51 45
E125) F1RE2HIIHET D 1972 4F 12 A 11 H OEBHEARESTRIC RS X 58 S L7z [ESE
ARFOFREET L, BLOFIIY T 2L 25 S

F o AMNEOFR, DOFREE 2T -8B i IIEESES KRFEOHE R BIE L, KDk LR
16 50 2 |[ZHIET 2 RBR L OEEITHY T L DIZEK L, Lo ra AT 5% L RS o)
DD ERDOENTZEH (KEFEFEAZORTE TIN5 SN D RIABRDHE EETe,)

G SUHBRMEREORE LIz CEAGTESGHAE 5 118 5)

O REEFFEL, KZ, PRIEICBWT, 2MELEFRICESE L72E T, REFRICBWT, 4%
MROEIFIZLY, ELOFI2ETHE LFRFEULOZEIND S LBOTHE

@ AMEIZBWTHREBEICEIT D 16 FOFEEE T Liztk, XUIAMNEDOFHLIMT 5 BEEHE BT
LRFERH ZBRAEICBWTCRET D Z LI X 0 YAMNE O HE BT D 16 FOBRRAET
L=, K%, WFEAFEICRWT, 24ELL BRFFEICHESE L8 T, AREBRICBWT, SrbifsEnRk
REWZLY, O AT HHE L FREUEOFRNING D ERBOT-H

H AZERRCBWT, ERIONFEREEIC LY, B0 UTEMBAN 2358 &A% ED
NGB D ERDT-ET, 4MITELIZHD

3. HEEHTHREE
HESR : SMTE N A0B800 ~ SWUTEITA2LE @)

r2. HEERK] OGRIFHOWThMNEZAT HEE, BFEEIET HATIICHEERICET 5 Fk
BEZTOOT, COHMFAIC 15, HEER] ICEREEDEEB L 84 AYIF 20T L - HFEER
FREERRENAHE () £HRZATHEWNED &,

7P, PEREBEBFPHEEERFICS: > TFREHZME L TEOMFEL, BEBHE FREGE) 2 &
VAT D Z L,

(FEESZANIFRTO B O % A E L L, TR, HIERKOWHIZMRLS, Bk X284,
Z ORISR EDZ L)



() HFEERE THEEOR R ONTIE, SFociE 12 A 3 B (k) EIS®MZRET 50T, HEERK
RO OLNTEE, SE 12 A 13 A @) T, 17, BEE ZRROIRATMEZ HWT, 8
17, @55 89T - BEFE LML, ZOZMREAEZRNT 5 2 &, SRR WSS
1L, HEOBEENZ2WE O LWL, HEEEEITZE L7220,

72720, EENEANETA, PEBUIFEZAIRMIZCAE BIRETE, EE R Fe 56 a %
EThHrE BHTEEEZET.) 1, REROMMNZZ L7220,

4. FEESEIM
SEHME  SMTFE12A98((RA) ~ SMxFE12A138(H)

FEEZAHIFRTOEN O L4FETE L, THEH, HIEHROWLHIIERLS,, BRIZ L5561,
Z OB SEDZ L)

2. HEEEK] ODA~FIZ&ZEEE

ZOMMNIC T5. HFEERE) ITRERIOZAMFEHELZRA CHETH Z &,

(72721, EEIMEANEFAE, TEBIFEFATMIGTARE BIREFA, LE KRR
HEThirE BEHTEEZETD) 1T, BRESIOMATEZZEL20,)

¥ MERIOZERIZOWTIE, (7. BER 23552k,

2. HEEEH] OGRUHIZKLSEREE
3. HEEKTHELS) 22T 52 &,

5. HEEESE

k  [2. HEEEK] OGKROHOWTIMNIGELT 2E1E, 3. HEEE THEL] FisdEmic

A N

% OIMTHEINT 228, AN EORRNT 528
HAREE F

PR A B W %

C D G H
E F

N - TR - PIEHA

L | pE e O | O | sEosmsimmmiss om0 5 BEA RS, EES B,
SR (FEAEY 20252 L,
. i BT

) %ﬁgggjﬁgﬁ O | o | ehEEA TR e A SORE AT DTS oo
il FAFTH L DAEE BSYLE) ) BT DT LIcRSOT, W

FATAFHE T 2 L,

3 | apmoRsghg | O | O | (R

(SRR
4 | mreEER O | BremEE - BB A% - R - GBS R S AR
HEH DAL

S R - "
5 | R O | O | ssmmgmsmirs

E(\ g Y Aray g .
. ?ﬁﬁifﬁ;ﬁ& o | o |ommmmnmie

A o 12 L 5 YT HFEOWRE

e B OUIEEHS 1 17 . 7 A I AR S B O
o | ermres s | < R 2 — A EE DT>

- [ HIRIE T RIABOEOBIIT S = b, (A 4 HTLES KD

_7_



HHIREEEA%

fehEH A B (I
C D G H
E F
g | MEETOWINE | | IERERRSa — RS D>
DES WD AT B OB 5 &, (PO B R = &)
. (P
O | wmmEAmES | O O ammmmanc, SLRLKRLETIVE0 MERBIE,
Lo | PR, || | ot
BISEHR () BRI 15o H  AHER ORI 5 = LT3 5,
BB S NHFEOME
| e, || 4| wetEm
K2 - BRI IEBCHIET 5 = L 5T 5,
AR O &
S
e BT, AR ORI, (ETRORALIL, 311 [A00TFERTL
12| ZEREE | O O | s - o, R AT DR, KA -
P H IS ST 5 = &
(P
g | AmERDEE | | o | vvc AEORMES, (HROTA LRI S
s IR 5 Clo o2 T DM, T AR R SR SR
KBRS 5 = L
La | s P O | TR, SEEOBEES, EFROKELIRL, s IHOUT
SR RS L,

LTF6. ~14. [ZDULVTIE,

—HGRIEDER LR TH S

6. FEEREH% 7. BEH, 8. EIRAE 9.
BE 12 X=F1E 13 EHEEIZOLT, 14

HERERE, 10. SHER 1. AZFHERUDLE
Z0h

OHFEICE L THRBARBRFNHNIE, TREFTTERT S &,

T060-0810 ALMEHiALXAL 10 4068 T H

ALHERE KA « AMEH SR K e B E 1Y
Tw (011) 706-3675

B KK ERE d =Rt

A== https://www. 1fsci. hokudai. ac. jp




I SAEABPERER
1. ZHLAR

C— 8- Y N§=|
FY-3—A (SF12 4 4 AA)

ERHLEY
RS — 2
Uy AT BT — 2
MR —2

VPR N4 25 T4

2. HEEEE

NFRBREZRT DI2DICKR AT 5 Z EBRREERINENT, o, ANFRICTEEE U CHFZEREHY
ERETHRFEHYEUTLHE CLF ZABE] L0 ),) OHEEEICEIVEET - FIRb D LRGES
NIZET, ROWTNOOHEEHRZ /T 54
A SMEDRKRFACBNT, ELOFN IIHFPAAARY T 2 L2 S CRFBENTF ORI

F I 2T SN D RIABDE & ETe,)

B [ERBHEAKRFALICET 2 EESEA & HAE & OMOWEDEMmIZLE S Fep s EE (WA 51 47k
BT25) FHI1IFE2THEICHET S 1972 4F 12 A 11 H OEBRHE SR ASRGRIC D 5% S [E R
ARFOREZET L, BELOPANFIRY T 25025 ST E (KEFEAFORTE TIOHL 2 1%
HEND RABRDEZET,)

C AMEOFRUIEBSHEA K FZOBERFEZ BE L, KFEPREEUES 16 550 2 [THET 2R B L Y
FEIHYTDHDICAK L, BELOFEEZHTLH LEREU EOFEIRH L RO LNT-HE (KE:
BEANFORTE TIZFALZ TG SN D FRIABDOFE 5 Te,)

D SCHRMEREORE L= CEROTHSGHE 5 RE 118 75)

SENZB W THEREFITBT 2 16 EOMEEE T L%, K%, WFEFTEICBW T, 24E0L BAfgE
WCIEF L7238 C, RFFRIZHBWT, Y ROBREFEICLY, BLoPE2 AT 5F L A% Loy
e 5 ERDT-H
E AFRICEWT, BRONFEREFEEICLD, ELOPN UIEMBAI 2 HT 58 LR%EL LD
TN LROT-FEHT, RFEAFORETIZ 24 ITE LT HD

X BRICRAREELLTOVAY L ELEY, ZARNBELNELONIZESEA 2 —Fy MEREICW

BLBDNRAIT—REZETHE,
T, ZAZAICHEEZ BHAER) #ERLTHLHL, HEPMDICERE XFhz%EEY
AMRELTELSIKSICKEET A2 &,

3. HEEHTHREE
SR SHTENTA2080K ~ SHRF11 A28 (&) FHROF (BARM)

THEEER] DDRUVEIZEZEREEICHOWVTIE, FRHFET X ORI HEEHKIZ T 5 THE
BEITHOT, ZOWMNIZ 16, HFEERE] % PDF 7 7 A /L CEmail 2T L T2 &,
HIFEE R P EEI R B OTHEN H - 2 85E81E, HEERZROETZ L2155,
[E4t5 E-mail 7 KL R : r-gakuin@sci. hokudai. ac. jp]

72¥k, HEERTFIHREBERRICH- > TTREH T L TIELIFLEL,

HREEAR PAREAORRIT, FFTE 12 A 3 B O EICAANDH TA—/LTEHT 50T, HREEK
RO HAEIL, WO T4, HEHIF] NIC 15, HRETFR - RERIOIFA) 2175 2 &,

(772U, EESMEAREZE, PEBIFEZRAIRVIFVEE B IREZA, AGmE R R e 74
ThoE GMTEEZET) 13, BEROMMZELZRY,)




4. HFEHAR

® (UA—3yITOER : SAMTENTA2BCK) ~ $HTE12H8480K
% 58F (BARRFRHE)
kA LF—Fy NGRS, FEEEEAPIFICLTIZ HA UK ETICA—EETLZ &,
[E4t5 E-mail 7 KL R : r-gakuin@sci. hokudai. ac. jp]

& HFEESHORLAR : SMTFE12 A 138 (R) FESF (BRERE) £T
* A H—Fy PTOREKE, PDF DA —/Lik(E LI HEERZ 2 @%) +52&,

2. HEEEW®K DA, B, CIZKHEHEE
FRCHIBEEIRC T5. HETFR - BERIOIFIAN) Z2BHD ) A FHeE 2179 2 &,

2. HEEE®R] ODRUVEIZLPERESE
Jelz 13, HFEEK TIREL) ~HE L, HEEEI RO b-t, EioHiEdMic 15, HEF
e« REEIOZIN ] 2179 2 &,

5. HREEFH - REMOILL

HEEFRE 1L, U TO~@DOF X THOHBHIM E TIZET &) LTnD ZEBEEsnizbon
HZHT D,

O A ¥ —Fv N TOHFEEGE
FANIZABENSEES L= AT — Rz X v dbfmE KA X —% v MHFEYA b
(https://e—apply. jp/e/hokudai-lsci/) IZ77&AL, BEkdTHZ &,
) A 2—xy MRIZIE T7) o2 —] & TA=AT RUA EHFERD A —/VEAAL)
DRERDOTIEETDHZ &,

@ BEROIL
A o F—Fy MRS R ENDEEICE, [ ~MOWTALDOTETIILD 2L,
HRFEFE 30,000 F4

I : 7Ly y bA—RIZEDHHWN
I : Pay—easy (BTATM, W95 B LEITAIM, Xy kXU F L)), L= AR NT,
VxR y MMT, BEREMTIZL D3N
M : HEERER » MW (ChinaPay) 12X 5 3FAW
X RBRERICMZ, BREHFFHE (G00 AEE) ANNSDTIEET S L,
¥ HFERFC B W CEESNE AR, TEBIFEZATRMIAE BURESAE, HE KR ER
R AETh D, ILERFREINENE AR T 0 77 AEFAETHLHE BRI TES
Ete,) 1L, MREROMMZZ L,
¥ BEMORERHY, LT OHAEREGE L7V,
< RTERVE IS TN HRE L 72 o T35 A XA THFEDS Z B S VR o 1256
TR RS T EICHVIAATE S

© HREEHOEL
A Z =3y MHBRICIER S o NP - RIEER T, TOMRRICHELREE (T6. HIE
T M) ZEFEICAN, HBERNCEETD X ICks 2 &
7B, BHISNHBEEHILRATE RO TEETLHZ L,

(HFEE&EET5E] 060-0810 BAE dtimEFLIRMILRIL 10&E8 TH
BEXRFES - £ FEBNEHRNFREETEY
¥ HFEHIRRICRRE LGS LW T, BEFHFELBE L CHRETDL I L&,

_10_



6. HESE
¥ Ol T 5238, AITERYEOEET 5FEE
HIREE S
it NI W
B
c E
Sy M A BT AR S A - TR
. o | EEAARTCERIO 5 24T B - L.
1| APREE - IR © 10 X HEEEMDRUE =& 3 EREE(L, HEEH T HEE CHEERATED b
NI AER - BT B b,
, | o T o | mHE
e S By MBS R S e K LTI 5 = L.
3 ?i VREEEH) O O it 4 cm XA 3 cm
(IR
4 | nsmomgatEE | O | O | Avs—y N RO FT L m— KL, A 4HTHIBID S 2 (TS
.
)
5 | s O | BrcEER - BRI A - BRI - (OB O S A
HEH DAL
6 | MEIMVEROTER ] O | O | BHELT MrHORSHEOMIERLS T LT,
=7 e Y g
7 | REMREEOET] O | O | mmmcw Ko s e e R R
o | R, | || e
BRI () PRI 20 2 B TR CHRH 5 = L 750 B,
9 | RZAR—FDEL O O RAR— FDORALZTLH L TCWER—VDOE LRI 52 L,
2O AHENE
10| ez o AL A
7. EIRAE
NFFEE - JBRE, RHE AREOFENRGEAE, S AHKBEOHEEZEDOHEEHONRE G
L CAEZIET D,
8. AHEE

BRREE, SM2AETH 23 B (OR)16 : 30 EICAFELARITERT - Bl 2 SRR 1 Y LB —1

ROARFILLARIGERE « A LR — PR T 5 L L b, ZRESRICERZ@MT D,
F70, AERR— LS —DICZRE S 2T T D,

_11_



9. ARFREVLERE

ANFEFHZIZONTE, SRBEHOBROFECGEET 2,

NFEE 282,000 [ (FE4R)

B3Rl 267,900 [ (4F4H 535, 800 D & LORTHLY) (FERH)

*  (EFRPICREROWEIMTONTGAITIE, SERD O FHZEREH S D,

10. REIEBICDOWLT

A CIIRMBERE 2RI T 50T, REBEZHESSHIT 18 HO RIBEICSNT (%
W) ZRGED D 2, HiET DL,

OHREICE L TTRRAGRENHNIE, TREFTERT S &,

T060-0810 ALWRHALXAL 10 &5 8 T H
ALHRE R - AR R R e a1
T (011) 706-3675
bR KFEXREFIRE S EERT
HA—AbX— https://www. 1fsci. hokudai. ac. jp

_12_



REIEEICOLT (ERW)

1. B

FANREZB L TCNDE (i - EHREZET,) OFFICLY, EBEEER (34F) 282 T—
EDOHIRINZ 7= 0 FHEPN BB AE T LI-WE AR L & X0, EIICEED S 2, FORHER
g CUF [BYEE] L0 ET,) 2005 2 ENTE HHIETY,

2. WNEE
DB ZFDNTIVDOFBIZEYETHET, o, YEFHICLY, FEICFEATERWED, R
ETICETLHE (WH50) sHEFEE TORMICRET 2 Z L2 mETHENHFETEET,

(1) BT, BEEERL CODE G5O EZT, BSE2aRIn s & 2Rk<,) UIADL
FEPITOTCVWDEETNVEA DO TS E

@) TNARA b, N= R E A DEOREITHRNTWDHET, ZOABICLVEATERREERHD b
(D)

() BN, BUROIHEEN 2 FICHETHAMICLY, BERICERREERS HH

(4) PR, FREEE, REARABRZOMOEEZA L TWHET, TOREEICLYEMICHIE
RICERREEND D EBDIZHD

3. #EFHM

RHBEZZED WL, MERIRBRRICH > TUL6FELUNT, FE2B L& LTHET LI LN TE
£

7o, REBEZRO ONIFENEETE ST 6 £ E TTT,

2k, KRRV TR TE 2 HIE 3 M E TTY,

4. BEFHREH
() HEEYH - RABERFEHASHBEAMPICHEER E —HITRH L T ZEL,
@) $HEE . ORBEERHE B1)
QORMIEEmEE (FRA2)
QEMBENPLETH D Z L 2T 5 F0% BAUER)
(3) FIERDMEA :
EHNCFEEZITY, AFRBREKEEICOR (BFEM L IR0 RIBEOFRICOWTEmM L
ES

5. BEHEOEREXIIER
KEFUACBNTRE LR D L &%, REIBEMIR M UTER 2757 23 RICIHB VT 1 EIT R
VRODENTEET, 2L, RIBEMMOEREZ G52 L OTE DM, FHEERFR
(34F) IZ1HFZMATHFETTT,
FEE FEOREMIHOWTIE, AFRIC [EMBERAESEN] ORNEZSZMLTIZE0,

6. REMOEKL

RHIBEDTEO DI E ORZERNT, FHEERFERIST T S IREROR (FREX 34F) 2RIWE
EDFED LN TIR UL L QRELET, 2d, BEEROUUE UTRMIBEMIM D2 T
FFAI SIS AR L OMEBFFR LET, 72720, WMAFHORERZ B> THETL 2 L13H
FH A,

[(REIBERBHAMICRHIRERIT, REBHAH D FE THEIITMALBNTLFZEL,]

7. T
EWBIERIE O O HEEEEOFERICONWTIE, AFHS - A0 RS R G H
LHTBHWAEDELTES N,

_13_



MBI ERBATET—%

HREEHELSBERUNMRENE—ER

BL®ARE

o B %

H

4 #H

=

=

wFogE WA

AR

# =
HEHIR

ARG HDS, RNA, X U8 0B EOMRBEES TICEBRIN DD, EmiknThy,
DFEWEOR DR T —~TT, F7bid, XS AT OB B E £ 2 m
Z =B e Tk, BAEINECIFIENE 72 £ OMBEYLS: - LR FEERNT,
{RIERFEBU D D X R 7GR IS, EMEENICR b EE kL 2 VX0
X, BRBEY LY B OIS - BERERITEZAT O 2 LIk o T, T D O SRS
BLOGFHR Y b —7 ZERALET, 50N MEEREAEE - EXERAR S~
AL EELET,

http://altair. sci. hokudai. ac. jp/g6/

HEHIR

B

IETE 72 AR Ay Z T A M OHERFCHRIC R D EE AN, MR E DX S IE D i &5
DTLHON, FLEDLIICHOLERRT DNEFRETL0NIALNTHY HA,
SEERB BTN & Bk x 2B ERR A AR DR D 2 LT, NREGHET S [Hfnd
B O EEETETHAS, MRAIELLS S o A OAAEZ BIE L £
7

https://tenure—track. cris. hokudai. ac. jp/lab/uehara/

HrfERRAD

H ]

BEVEWS L%, AWFHCEER RN FIESCT — 2T 25 LT, ERROBISET — X
DHTIEDNORVERROIEL HiET 35 T3, AFEETIE, EaEEORHET
V2 rRT — AT FIEORIE - I AE TS, BRI - BRI A2 D T E
T, BEMLT—< L LT, (1) BRI Uik x RBRBICFET D o 45k
F BRI BR - HIE 95 2 & TRIE TRICEMIER OBGE IS 0%, (i1)
EFET — 2 fifhr, (iii) b7 A7 V7 h— Ll ERERENEILEY T — 2 (CBb 5 31
FA T r=T 4 7 AR, (iv) EMBIROMBHT SO 72 SRR Tk 4 B
3 - ?g?ﬁé%ﬂ]ﬂﬁﬁ%ﬁ%%%@%?é Z LT, SRR - LRI CORERAT A A HETE L
Tw o

http://altair. sci. hokudai. ac. jp/infmeb/

AR

# =
i Bm

M

{2279

K

KEE - 2 XU - BESE - IR 7R & OS2 AL PR LV CTEET S &
LI LY, AREEEEA PRAR - KT A EMMEFEAEMFETH Y, FxiXlvbiFX T L
BE LM FORMEZ BIEL T 5, RN &M (VCD) 72 ED#iT=72% 7 Vot
EEEIEL, TUOEZIRE - FEHA~CIGH L, B o7z EWa LIt & 2 0L
IEMEE OBI#EEIIIE L TN D, £, B, TYoA~—iE, T hEe—tEEER, 7
VEONREBER B ARG & LI ERILEA O EER L TWD, BET I WA
I O —fENL DT D O IiER, BESSRKIM T A 77 ) —OREE, Fill7+ 77 4=
T A4 =T VULIEDRIE R EX R TH 5.
http://altair. sci. hokudai. ac. jp/infchb/

# o8
i

SN

i
R

A

FAI=HAEWNL, BAYTH D OIZIEOWE LRSS T1 DR TVDIZE PN BT,
HOBREZEML, HWrL, TEBZEZLET, —RERIRDE, £Yofnithows
EEDLY L, RO MNER ST D Z EIIRZICENARFOEELFET
T, DHOIITEREZBET L0 L300, AERNERL TWD S S E 2R
, NINTFEARL RS LIk, ERZ2LOESHEMLL ) EEZXTVWE
To TOXDRBTEIE, NTHRZRS THRM B Z ERT 5 Z LI HE b ET,
http://tamaoki. es. hokudai. ac. jp/

,14,




EABAER EmEE R a— 2
sy B % Mmooy B wogE N R

R, BAEMOHRR A E DAL NI A B =L EHFLTWET, b
X, TMEEREESEIZ BT D BRGuE L FHAEDHMA L 1T b EEPIETF FaT 4

wno= T REJS Tz RO DAL C® DPaneth IS T D THEE D HARIF9 5 Z L1
FoT THER) & TH ) DAD =X LEHRLET, F72, BOLEORESHELELEZ
e R AR LD LW e ERIAOBERED D TR &R0 LIS 3 528198417

VY, RIEMERGR BSOS EE e COBEBRRE BIE L £,
http://altair. sci. hokudai. ac. jp/infsig/

MR AR}
St i iy & L2 EMBERE D 7y 1 L~ L TOMRNT
i%%ﬁég%ﬁ%%g%ﬁA Wik O FERERT 5
= w1 LD BN N Ay 2 Wik o It
- BIOBFE g s il
P At ] W] 53 - TERORR B 2 el & T AR Ry 22 D B
! AR BB & o R AR DA A — 2 T HAFIZ X D IRAT
http://altair. sci. hokudai. ac. jp/infmecd/
FLEE TEEHEROPTRZEN SN D00 THEIECZ DAY FINER) 2R3 5
BT (2o 7 EobsEE N REBRFRC, LA T Iv7IicB{fkLTWns] =
EERFRUE Lz, BlxiX, 8L MEMEMRDOBE DL D H—0 K X0 G OFESEE
DIFENZ LD HURRT T FEEROSAEBEERRE L LET, ZOFRENPRE L 22
wno= T — BB D, ER R BURME RSB R BIER BB L W EFT 5 2 LA BEWT AEiS [#o
wno= tkie PR F—T7HBG) ARELE LD, ZORRREBRERNZBINT Y h— 7 2 KBTS HUAE
R DOWFFEBHZE % B2 e E PRI L W HEE L CuvET,
§ £, MANGTRT +— DA RTA 75 U MSEHNAE L L, <427 87 LA RERNO
A RE IR R BRI DR EBHIN R L, T LUV OAMIERIRR BT OFEH 2 fii TV ET,

http://altair. sci. hokudai. ac. jp/g4/

B L~V T OBAR FHEBERIT P B T HREOIBRIERRE BN E LT, U RDO%

g T FEIRRCESHIA & B E LT IR BT A~ 7 A A ER, ffAF L C\\ 5, $77, BETH0
o ) FEEHAN S R O, HHIESHIIE OB 21T 9,

http://altair. sci. hokudai. ac. jp/infemb/index. html

KIn - RAFEDEROBR E 2 b DAL FHMBEOMY, 7 5T A RIpRE8iE
WriZ IS < @R RBInFFBL - BIEIEDRZE, B X OB MHEENRE - XSHEDOBFATIC

ﬁgﬁﬁ@% §§§§ %E %ﬁ L% FEEE IO TR A1T 5. ©hbs 7, BET, ML~
ISR PR o ‘ @?%%%ﬁbf%ﬁ%ﬁﬁ@%%%?é:bﬁ BE DHF LSS AT )1 o—
E T RFSEPHE e T EAIRT 5,

@%&%@Qﬁ% %E%ﬁg g% %E http://altair. sci. hokudai. ac. jp/g renkei/top. html

https://unit. aist. go. jp/bpri/bpri-bimo/research_kakusan. html

t MR LT E 725 R ODNARRNAZ 585k L TR A TH M b S B 2803 o 0 £
TavF 4T 7 ALz BiL, ZOBBEFIAL T, ALERUERE T R T &G S
N % . T 7=, ARE O REARSC BT AL 2 5] & 2 T VERE R 2E O R IK &5 7 2 220 &
CEEfE 5y B - [ LA o e -
FBRAVE )L - b | % Bl i L7l T ) AT 4> v ORFELIToTWET,
FHIF AR https://www. nims. go. jp/hokudai/index. html
https://www. nims. go. jp/hokudai/research_seimei. html#courselpb

XBEBOBWHEBEHLSIARMELHHDT, BHOBERICOVTEIERHERFT—LR—CFTHRRBLTIEEL,

,15,




HREEHELSBERUNMRENE—ER

AEMBERE Ay AT AR

BL®ARE

5 B

il

N

# R

W oNOR

# =

HH o

ERIEIE, AR OFESCmIE, /MElE, AN R T ORBREEICNE KB E R LT
W, IBE_EENORAERBICIE, ke RIRERFETET L2 L, £, IFEOSH
I " HEMTIERFMER R 6D Z L, IBFEITAERBEORERTUCEE &R %
RIZLTNDEBZLNDN, KiEHRENZ VL, SUIFEETIX, T VEM T HEE
B2 RWT, TREOIEFMES DA O AL 4 72 RS RE I R 7= 38 2 iR 35,
http://www. igm. hokudai. ac. jp/molint/index. html

MR  BREINE - i) 2% —U—RIZ, eXV I TRIr, vuafXFXFhls
FAVY, SR L~V TR D, AR AL O HURAGR O AR S 2, ARE A, A
Mala=r—ralrO Ul HER~N, PO SREMECHGE - 3k sy 3% 2 1
OMICT D, ETMYWOREEA N VRAISED I B A N—=7 DL AEHRLMIL,
PRI DNDICEREEICHEIS LEE T 200, £7220 L 2k ORI SETE 7200
T, MRIRIEEREE T - HERAMER (K &) RLFHMAN TS L FoMMOAIH %2
B, 20007 T3P0l FA—%Tr, B 7 FMEEIIBIER LTW5,
http://www. sci. hokudai. ac. jp/PlantSUGOIne/

ez

B AT ATRE T HBLORREI), 2207l K> Tl Lo TnET,
T2 BT R NE P ROHIIEET 2 BETHICER L, BETRIEZFEMIAHT LT
F9, BEMICIE 1) Vo7 2T —ER6FPE AV 7 R R ZE B 2 iR 8 7 e
TrAVT, 2) BETaT A ) UKDV a b= VI OREE, 3)
FREZS I O 5 & 72 D BB THOBER R ETT,

http://www. sci. hokudai. ac. jp/watahiki/mkwhp/index. html

4o
i3

W, RI, ZEMESEOERFCNGW LB E OB A N L AR S, TN 51205
LU CTHIBANIZAE U D IEMRE R, MfaOE - 43k - B2 HE3 204 OBETIC
ERSOBRE 220 L, 8, WREMERBZETRRA REENF S EZ S D #EL,
TSR - MRA S TFIEE DT T LV TIRITT 5,

http://www. agr. hokudai. ac. jp/emolb/index. html

BREIS A R

LIV

gz

fiW & EFRELE L TRV, BB T OFERRSCHBUHI R 2 >V CTRIT &2 D T
%, ¥1Z, non-coding RNAR®T  F & o ARNAIZIEH % LT, RNAZY 1T & 2 & BLHI kg
R AENRGZ 5 SR TR OV TOMIEE, ZNORERLTEIERI S
LEMBRIZONTOMTZED L 5> & LT D,

http://www. sci. hokudai. ac. jp/grp/keitai/sci. hokudai/Keitailll_mail.htm

# =

iifs}

HWFIZEE L7 E EOMMIE, BLWERBEOZLIZR LT, #EM7Ter 78k EHiC
Bk RANBRBES 7 F VO L VD T rk A &RRT, Ml - SN OMEBRE A ZL S
B, EEL LTRAF RSV AEHERFLET, Z08 ) RENREBILSY A ) I XA
DA% B E LI E2tED TOET, BRI, 1) Z o 7 BRiR%Es (=
X oAbV (k) A Lo AargRehIe, 2) MIRZERFTE A Hl & U7k sasE
A, 3) KT I I D ek HIEERE B3 2098, 2TV ET,
http://www. sci. hokudai. ac. jp/CSF2-web/

ez

ik

AWFEE T, B R EERMEE LT, 7/ AMEEOLERAE - 85T OB
BRI BT D AF5E 24T\, ) OBREEISHERE OfF 2 D T ET, RNAST OB D
i TR B, B<BRT T VAR VRS ) sEERCBRIL TR 2
DI ONWT, BEREA ML RAGE L OEMEICERE H TR ETo TV ET, Z
NOOWEZE LT, MO H R EFRIEIC SOV THEEL LS L LTWET,
https://www. sci. hokudai. ac. jp/Cellfunction_Structure3/

ez

THEH

7

HEW 1 3Af 2 IRBRBE IS TSR L L7 S B EF LT D, TSI~ 708 s T3 5L
FNRFED D, TNETOMEDIZE A EFBEGHEIZER L TfThhvTE, Ll
NH, EEROMILPN OmRNARII AR & RO T AICE Vi TEY, Fxixz
DO OREEZBET 5 2 LIk > T, WHORE O R BREEIS B 245 F 1L~ T
HLMITHZEEZBIR LTS, BRI, KRR b L AR L OB bR iR
TR b L RISEIZB D 2mRNAG AL & RO BRI Ot %, €7 Vi CTh oo r
A XF X FZffio TITo T 5,

https://www. sci. hokudai. ac. jp/ yukako/

HEHIR

HAEIE, BRx 2 TR OBREFEBUCIES b o T\, KA ROBRE#EIS, 2
FHIRISZ, M (vaA XFAF0E) |, FkEE, EER, ¥ 7T VTR ERIA
WEW 2 R EHCAWT, 8B, A8 - AL LTV d, £,
BRI S AN DR, LI mu 7 4 AR E RN L T ub ik E
EDTND, EHIT, MEROELE 1R, BB EOSRFEEZ
THRHT LTV 5,

http://www. lowtem. hokudai. ac. jp/plantadapt/ayumi/

,16,




EmBEEYE A AT AR — 2

gy B %% oY #H R W oNOR

RO TH/IMK ) OFEARGIOMIAZE LT, BMOMOLERIE L Ezia s 2 L
AETHD, IX7 Y, aAoXephs, ERBLOEWERLEE ZDA D =X 4
o, ma—nl, VAT A, ATHO LNV THRTWNS, ERT7—<E, DERO
FEOBD 2RI ROME, 2) B IS ¥ affk=a—n o OFEHEL, 3)HE

B AU B e RO A 5= K A, 4) SO O B O 5)
FHBERIC OV T OB/ &
https://www. sci. hokudai. ac. jp/ mizunami/MICROB 2/
http://www. es. hokudai. ac. jp/labo/nishino/
BHREZETFTINLE LT, AT TAA A=V TR EONFEHINEIC X DRSS
TEBH 7 I OFPREERE OMET 21TV, BEROITTEIORE L 72D iR AT A7 —%
T Fx) OfEE BT, BIEOERFET —~I%, 1) FREM TS —va v g
% = I A FATT HAREIE O RFHFIRFE O, 2) EXIME= 2 — 1 A28 DRI O

HERET N TY RO, 3) [T AEROEFMISENC L 2 2—F ¢ 7k
KOfEH, 4) REEEHAIC L DS TEEHELOfENT, 5) JRERNE 31 H1TENRIN
OB EHEOMRIR 2 L, N

https://www. sci. hokudai. ac. jp/ hogawa/

1) FFFEEE &2 ORI B 2 MR O BEIRE O BRE, 2) RE{TE)
WAL Z K ZD5F7 ) LIBEOMTE, TLT3) ZhALDOHEISHO—o L LTEEE
JEDMRATEN ZNEMF A AR S LD, WK E LT, BRI TV 2%E 345
e FIE IV songbird B&HE Vo /= R) z@mET L E LTHY, SF4EWmE - whiitms
BTEI R L Vo ToIFE TR 2B L, BT8O EEZ [EThEED) OBl
i ) M BB B A LCUK L

AT B R http://www. wada—lab. org/

EWATENY: - ATENEREY: - HOEGRAFLE - LA L Vo Tl D, BHEHOFERM
RS BMRICER L, RETHC2I 2 =5 — v 3 VITEIOMEE L MR ERE R D
Z&T, ATHERZ D M UGRAIERED LD Z HFE L T 5. T DHET —~

B I HER 3, (DSBICBT 2RET 4 A7 VA OEKRELEGE, () BHOBFERICKT 28
WHaIa=r—var, O)RKOEINEMITE R L ORMENROEISHIESE, 72
v

http://www. 1fsci. hokudai. ac. jp/search/system/soma. html

168 A T 2 SEIREFET A9 2 AR AR B Ll D WD TR AEW S, NA A A 1= A
Robotics inspired biology72 DT 7' u—F T 2D T\ 5, MIFHEY 2 i
VN, ATEVERRY:, BRERTE, S TRRAEMT, B, B oA A—U 0T
e =7 ok IR EDFREAT, TOMBZE L LICHRET VEAKEL, Y Ial—a VERT

< pi e W ATE O FELLAE L 72 DS & 2 OREFEA R Y 1, E-EmgiEE o R
MZFEESTZ 2 L CEEEIRD D, T —<iL, 1) fRTEOMRAETE 2) M
AT OMREBEEN  3) BB OBFEEEB DN, AR D= Al &,
http://nemac2. es. hokudai. ac. jp/index. html

vavuYa R AL AW EMST, BBNROBRBEAEMRL, THUICHEST 57
D ORI Z DOV TEIBS: - A5 - fig)5 - (7B A B L CRFE R AT > T 5,
ez HH 5 FRT—<lE, WREREORRERLIFEEOMIE CTH 528, BRELHEIG D720 OFPFRN
PR DM HAT > T D,

https://www. sci. hokudai. ac. jp/grp/tanaka/lab/index. html

,17,




AP ERE LMy AT AR —2

o B % izl

E T

=

wEogE WA

# =

$F

R

WIFEE TIX, A7 804 KRBTy, AT RELVEVZFREREX—U—KELTHE
PO DRFFEE & LR 2 D e N L LU T O 21778 > TnD, (1) AT aA K&K
NV ZRRBIR T O THELOfER,  (2) REZEEOS THELLOMRE, (3) F
WCROEZE MEHZ L7 N Wi < BLE O EBRE & B BRIEOBSE, 7 Tho,
https://www. repdev-katsu. jp/index. html

BARINCHER R E DAY TIIMEOREZH 2 BIRTHRFEL, T OMRERS 70388
T OGN AR L JOVET, PR GERE S OAEM ORI, ELEERICHE VTR
Y RIZ LR E L, TEREMIC DEERERIC D -EHER CEVWAE T TV D OBV ET,
iz, HREROMAAEDE XX, XYHDWIEZZ, ZWe L) IR ROBRclE ShE
T, FAT=BiL, FHEBMOMERE, P b, SR, MLtk oRRe, XYLER RIS PE(L
WCESZHT, TNHDHFA =X Ll iz > TWET,
https://sites. google. com/site/kuroiwagroup/home

HEHIR

Jem

— 1l

b hRv TR, Ty hORY ) AEFIBNH LN E o2 BUE, AGBRICED T T
RTOHFH, WHRPFOFT R TOEMBIFE ORI EERECEEZBR LI LW ET,
bivbiud, HESITHHMRERLAEIERREZHNC L > T, fHx OBEFOHERE
BrMAR Yy hU—2 %, HREICFRICHR L TVET,
https://sites. google. com/site/kitadalab/

HEHIR

N

it

DIREABA DT AL & AT A % A9 2 2 Tt %, A0 & LI 2 A VBB SER - i
MR - S FAEMTFRINCIE L TV D, BUEIXROT —~v 2 #ITL TS, (1) I8
R OTERL & FI R A EE R E 2 RO RN ORE, (2) IO &
IWIFEARFRIZ I DRI OREIR, (3) AZINERIZET D, RNAREH
DA A —T v THFOB%,

HEHI

ol

%

UHFEE TSRO 7 DBERR & AETH - FAED A = X AT A0 LI L
T, UTFoLsRerav=r MBRETHTT, (D~ 7 ARBTERIZE T 2BRT O
BiEMA (dual promoter—enhancer & long noncoding RNADENT) . (2)~ 7 RPPHL|IZ
B 2EEIEM L, Q)T L BEMEIZB T 5 7 a7 7 —BHEREDRHT,
https://www. sci. hokudai. ac. jp/ akimura/Molecular/Welcome. APK. html

i

FLAE

WRFZEE ClE, HHEEM) O AT GOV T LUV T 5 2 BHICiFZE 2
ToTW%, FrlZ, JRROERRICE B LAE L WIEE AWC, (1) Bepssgicid
L858, (2) HEIRD NS WHIEIBEREIZ B 20858,  (3) IEMER O 1 IC B3
%8, (4) PEIRR ORI O RREE &Rl i) (BT %1772 -
TW5,

https://www. sci. hokudai. ac. jp/ kogi/Reproductive2/Welcome. html

XEBOBAFIEHLLIAEMIHLIOT, BHOFBRICOVTIEERHEZRAR—LR—JETHRELTLLESL,

,18,




BRI AR — A

MIRESEALYSHFERVUHRAZT—ER

BL®RARE

o B %

H

4 #H

=

=)

wFogE WA

AfkzE

# =
HEHIR

N
ez

M
NOBE

LY iiﬁiﬁﬁﬁ/&"ﬁgi;\'wﬂ?‘—{ﬁ ELTHETF TR, ABEHIRE TREAT 4 =—
5—, B OBREIEN, MRBEOISE I, RFE (B, BRik) O8Y T
TER72 & %*ﬁfi%ﬁu%ﬁ?‘éo ZID OFT- 72 NEE OFERE L HRHE & DR D IZ OV TR
WradT72 5T D,
http://www. pharm. hokudai. ac. jp/seika/index. html

RNAZE 2

o
i Rl

Il
K H

m
|

M

BEERAEM O ) AP BIES T BIZERR S TS RE Y 1 & LTl 2RO
RNABEEE ENTEY, TNDHIE/ va—TFT Y ZRALMEERTWET, Jvra—TF ¢
Y JRNAIIRNAY- A Lo v U I B~ A 7 BRNAZIZ U & Lz [VNES7ZeRNA) &, =
VY 1T 4 7 IR TS BUHIE O PR AR O B RE 1B %béfﬁﬁ/yﬂ~
T4 Y J7RNA EICKRBIS N, FRCHRBFIIREEZEAEM CTEHEICZRELTWD Z &M
b, E%@ﬁo%&¢%ﬁ%*%$&ﬁ?%ﬁtﬁofwé®fi@w#&wﬁﬁiﬁ
BIRE SN TWET, RNAEW P CIHEE 8 E~ 7 AORBIEYT, R —
7 xHh— (NGS) Z AT R 1 FHMET, #/A%%Hm%mwt%%%ﬁ,%%
%ﬁ%F%WVKW%%Lﬁﬁ%%EL RNAZ HUL & U 7 AR RERE 4 B & 282
LIS T, INETHURIEEFLE LEMRBCIIRE L ST izdEm T
D?X%W%W T B2 EEBELTWET,
https://sites. google. com/site/hokudairnabiologyj/home

R

TR
HEHIR

A
2

Fih

&)

MR D D T B IO OMEEROIZ 6 &%, BrY - MilEwSE - A
HFEEFHOCTHIIT 5, R, MRS T 7 2AOWR - HiFF - kg, v 7 RAZ 2
B OIS - RTERIE, *‘?ﬁ%fh%ﬂ%ﬂ@k CERAL, TNLOHFHEEOHE A H
LTS, EMRENRERS IOV 7 AR T 5 ERET LR OIER & fEFTIC
YA TND,

http://www. pharm. hokudai. ac. jp/shinkei/index. html

A

# =

i B
iR

o FH

E:¥N
e

PN

==

SR OETE S ZFL D A R A L D T FIVRETT LIV X —0H OB
T2 ORPEERBIET TR, He EORIEICHIRLS BEbo T\, A0E Tl
A —aLF 604 ‘/5—7:13‘/f£50)"j“4' k71 A ‘/@T‘iﬁilﬁﬁﬁ‘é“/ﬁ‘i‘/v
{RIESY T DIRNT 2 DN A ST A DY 7 F IARERE ORI & Z OFIEEDRI% %
179,

http://www. pharm. hokudai. ac. jp/eisei/

ARG TR

# &
i

it
BA

AARBE O BRIV TIE, o Rl .l & 3 D ln R m s 25k, & /*’rEHH’j

T A b ARG - Ry ?ﬁi%@%ﬁ HOVUREAE AWML, PRI 5, iy, =
®VXTAm%né& H & DMz 8- CTHEBR L, HE%F?$@&~@U0LH6
DO5SE « R DH D f$®%ﬁ&&f£6$u|1ﬁ%%ﬁ+ LALTER L, A BERY 22 3R
HEtB LU j‘l:;mnu@ﬁ%%%ﬂ S>TW5, BRIZIE, ZhbOZRE FEmhiR
BAER L OBEEIA - A IS O STRREE AT B LR s DIRBE T L
Y ~DEEGE R EEIT-o TN D,

http://convallaria. pharm. hokudai. ac. jp/bunshi/

KR

# =

[Eez

WEEAEY) (HERR, R, JREMAY) OAIE - B0 OEYIEIEYE ORRS L ST
REAT-o TN D, WHEEDERIRE T 5 RBEVIEEDE BT, I DICEAKE
{Eﬁ"7 T A B —DRRGFECAFE R O LAEMAEM ORIEZ R TN D, Ex’@ﬁnuﬁxﬁﬁk

LTI, RLELEWEICER L, ZOREC/ERBFEMT 2D TV D,
httpi//www. pharm. hokudai. ac. jp/tennen/index. html

# =
HEHIR

Pk
PN

eSS

LIS A WO REE D E DA BRI LIS 28 WG OB % B LI 21T -
TW5, FRZ, AESEHAORMEZFIA LRSS ORSS, M REGR~DR
B, FE-HIERERBEICE Ly TEREGIRATY ) A AU - A7 o2 2 DBIJEIC S &
HEWTWA, B, ZRODORISEFIA U AR L&D A AT H 1T > T
%o

http://gouka. pharm. hokudai. ac. jp/

%
&
(ay
4

o
]

FazK

EL§

AERILT & I L U CIEEAIRIC TR T 5, M E OBEE RS RO W R Al 4
BIRfl U 72 R AR, (L BB 2 R B O B A SOS, A O 7 ) 2 v U b
7o, EMIGEYE ORI A RO E 72 D @RI A RS OB 2D T\ 5,
F 7o, AEREERN LR R X OEMISEDE O 2EKIFEE1T> T b,
http://www. pharm. hokudai. ac. jp/yakuzou/

_19_




LB EHER AmEEREa—R

%

RABRAT R

o

Y
E
il

ﬁ%fh?%%ﬂék U 7= i B R Al iﬂ:%ﬂ it b B el Y %T»f SFNAE IR
BEZBHEL TS, BRI ZRTTAEE RN FE D < 43 TR EHEIC L ik
{E]%Jr/) NN f\&U\’\7?“ f\ AT 4 v ORFE, KA /7 FIARE RIS RE
DT ORFE, B D WITAIBENITEIC A F e 8RS O BIFE S OWF TR LY $LA TV D,
http://www. pharm. hokudai. ac. jp/yuuki/index. html

p sty

i Rl
i Rl

R
€325)

T
PN
)

TENIEHE A AL BRI AN TIE, SEGEEFNTE MRIEEA A —Y 7o
Tokk e T BB &2 AT, #192, R, B, BfiZe EOAER) (negative
emotion) CEMWDIEITE) - BEITH) - FEITHICEID HRIEIR & 2 2 THRRET S
*LF@{E%%E%% EMTL TV Z & T, FERE - HEFRED 2 1 = X MRl & I5#
AL AT T ZR T > T B,

http: //www pharm. hokudai. ac. jp/yakuri/index. html

o
(HEBE)

Ji I
(o

o

g, I
e

IR TRRFHAIISEE CIE, BB HIRE - BE T2 OO - BRI E LT,
*%®WW%% AR NEHE - BZNBYREDHIENZ B3 5 P98 21T > Cu V%, Programmed
Packaging& W\ 9 B LWEREF 2 7 MZESWT, MIRNEHRE - **W@Jﬁé%ﬂfﬁﬂ@%ﬂ,ﬁ
NH, LVZETHEORNWEWEEL AT LORREEIT> T D, EHIT, FEmsE
firt B D FERERFIE & B E T, rémrrwﬁbw%%&m%%%uofw&
http://www. pharm. hokudai. ac. jp/yakusetu/index. html

CRAIAIZE)

JRES

75

(fes)

ARAIFIETRRIL, FrRIBETERE O eHE 7 v o= 7 b [ Z21Er L
T2 HEHEIL S EEEO B HANOMN) O—B & L COPRRR2IE4AA LV REL,
TEER26FEA R BT a7 b TIEZIZN & 255 /7 EROFERIZmT 723
Eﬁxﬁk MDAEIRD & T DERF 2 ME» DIRET 5-) Ob L THAY — b L, JEAI
FERFHEIIUE L BB W0 b & TR REIEETZEET, ALKEbE L EE LT,
@ﬂaﬁﬁfﬂ%&@ﬁﬁ%ﬁl"&%ﬁﬂﬁ& U CR AR ORE R IR 3K A REBINIZ 5 3 5 HHTHIDDS
(RZ o 7T IUNY—v 27 L) OBRFEL, KR - BERBR~EEITZ L%
HffLTWa,
http://www. pharm. hokudai. ac. jp/mirai/

ERSHHLE

# #)

RS
CIMIZEET)

i)

I

3

éliﬁi LB E TlE, ARNORED S T2 b T 2 8IF Ch D014 A—T v
BT 2R E1T-o TR Y, ZIUZ X DBEEOFREMIACRIRZN, IR ET
m%uv_&%ahbfwé T % o 725y A A—V v 7k (PET, SPECT/¢
) %mfu%’%%ﬁot ﬁ"/l'% VU Tk, BRERIEA A=Y 7k (R AL
WIZDOWT, JRECIEN Y T, sl EE S B L Choi /e PIEZRIRL, 1 v ERTHEK
ﬁﬁ"@@fﬁﬂﬁ%??o*(b‘éo ZDDDA A=Y U TRIOMF L LT HMET —~ T
BV, BT, A A=Yy 7720 TR FRICIER S TR T 2 A OBFIC H T
KA TWND,
http://www. pharm. hokudai. ac. jp/bunseki/index. html

BIFERL ST

HERHF—

(F%A%E*%
!

i)l

i

FEAMSFSCHE

TW?\T%@ WEBNT <, OERMBARICH LRl & MRS 2 RO RARY)
Fﬁ&’@“\f?“ T\fik DERE DT ERTERGE LT, ARAHbSE B L5k
fﬂﬁ’]f)‘on—uﬁfﬁ’ﬂﬂlﬁ%é}ﬁk DI DTk L AR OBR%E, ORBSEMBIG
DR A FRI U 7o BEREME Sy T ORI 2 Bl AISERH AR A2 BB LTV 5, kTGN J—ﬁﬁ
R I BN Fr O— ) TFEE AWTEREBE ORI BTV, KRR ST
BEREZ ERE T DAY — R ORI L AR OB & A48T,
https://japanese—apricot. pharm. hokudai. ac. jp/gouseiiyaku/index. php

IE e 2
BHELL 4 —

(S A AEFEH

)

RHEMERR

A

(Hex

HiTH

[ZES
%)

285

AAREOTHTITAIZEEZBEL, Ay 2—Ti%, {LEWT714 77 ) —WEDOLE6
WiD—>oL LT, EHEMEREY —5 Y NEahols, RO EMoRs ) —=7,
LYY ARy Y= I8 L ORI 4T > TV B, AR B4 FAIE L L Cht
(RIS R E D /S AEHEOBRIC I A TN D,
http://japanese—apricot. pharm. hokudai. ac. jp/

X BERERFRFAHE

XEEDWHEEELLAREENSHLHD T,

BHOBRICOVWTIHEGTHERER—

LR—SETHBLTIEEL,

_20_




BT Y7 b & —HIK

HREEHELSBERUNMRENE—ER

BL®ARE

o B %

H

4 #H

=

=

wFogE WA

VT b —
FERFR

# =
# =

HEHIR

]|

i

Al
%

i

AWREIZY 7 b= —ThHod [T ZR0VFE-TND, O TREETHZ L
WCINZC, RO XS RENTHRE, FChFREAT 2EmD T VERAIRL, 20
BERERBLO B A RN % L 4R1l2, AV ZRE 7 EOEBRRBEYHEE~SHT 22 L %
HfELTW5, £, TNUHDTNWINROREEMD Y 7 b~ 2 — B~k L, T3
ME~NEHT2Z L EMICL TS, REWRIIZET —<I1% 1) ®ME - &S
e TT AR —DTFA LA, 2) VT A X —DFAF I v A LEEEO
fiEll, 3) KBRS VORI L SV OERER LIRS ORE, 4) mEMEY 7 MEAH
BroOgIRL L BRI OfEA, 5) YLD AH ) ZrIART—, 6) "M AIFXTILE—
TavekY T RETIvIRA, T) NATT YT L NTHE

http://altair. sci. hokudai. ac. jp/g2/

o
HEH

JEk

ik
FHZ

BN, R U8, B, RE, BEREOT XToOAEWITILET D AKS 23—
YELT, TNOO&EERy IR E A CMBILIC L > T FREGEY AT LA S
L, 2EOR VT R —LHCY IR, [EREREER L CVET, —FT, WHE
) A=Y A XET/HNSLT D ERKOYME L 1T R DHEENREN, Bl 2IXERE
HRDTF ) A— NV A XORFIE, B, K, A AIRE O S TR 7R RE R BL
THIENMBNTEY, THEIXF R TOESERNET 2R R2BERENTEE ST
FI, AWFERE T, Zo7HE, B, IRE, WEREOEKSFR 5NN EMDOR:
OWEL T )T a U= EMAETHILET, BIT A ANBNSALF AT 4 INAT
BOMIENG B 22—y b & UTe oy F R OB M B OREEE 21T, A F - F
YA U AROFEFE DS L ET,

https://chem. es. hokudai. ac. jp/

VT hwd—
oy R

o
i Rl

HIAS

gl

s

BRI EMRE A oY 7 b= 4 —Th Y, iAo h CEIZIHEN TV D5
TR TH D, XU TEIE, FOLOICEoEEEFEKRL, Fok o IcEEEEILE
H, EOXIITHREE ON 2 ABIRETIE, DLz AX—JiL LTE &2 3
7B OB NI E) | BERFFEHRICLT, B EREEIEE 2 BE L
NG, Wpxbla BT DX T BORTERFLSLVTE DR, X3 BOH)
TEFRFEOMEIICI Y A TWD, BONTZMAE S &I, EZHEY V7 EOMREE B
HIZTHA T2 ERRBOBIETH D,

http://altair. sci. hokudai. ac. jp/infana/

FAR

B

AWREILY 7 b~ Z—THDHXTF K - EAEFOEES TR E LT, MR
Ba P OICERESIER L BT TR TEEAWEHEEZREB LTS, XTF
R« & AE ORhRAAEERAT ORISR, T O 2 il U= STARREE - HEREFH S o fighT
D, X UNRTESTORBEBRT YA L EZDOIRAIZE DA A~T U T LVOAlEE
B9, F72, NMREOISHASE & U TAEERONH) ORI 24T DNMRA & AR
7 ADMFRHHED TN B,

http://altair. sci. hokudai. ac. jp/g5/

VT ==
R B

K

FMFRAERA O AR 728 By, SRTTEHETERK, MYCHERRIEEE & o oM s B ARk L~ L
DEGBGIH LT, V7 M= F—ROEHRIE (25— 7L, = )AL Y)
ERHWD Z L THEKRNIGEWVERZ 5B R CTHIELL, S FMaEmERs LA ) A
Fu Y —OWEN G A=A LORPE BET, 512, MRS EE O S % E &I
EALEED T, WHOHLRFES T2 BAFMBOEMALD A T =X K205, &5
PTAE R O A ERRES L O A OTEFRIEZE~OICREHZ B84,
http://altair. sci. hokudai. ac. jp/g3/

# o8
i

Vi

g
W

FON TRERTHWELH D V7 b~ F—mBZE, EHaECBNTHLaEMR

V=T D, MRASOMLE, EEOIER « A « BRI, FOEED D OBRRA AR AL
RIZIRVODH D, TOXIRBZIIND, Fx LMY AT MBI DHERENIZEB) D%
B2 T~ T 5, BURNZRTFRE B I FO@Y Th b, (1) K, 72—
B R C oA OBMITENIE,  (2) T A — NED) & EEEB OB 5 M
N BB SERORgE, (3) UUHEME S v oL BT 5 1% - LAn U—fif
B, (4) BMEBOITEFZE RS A A D =T X, (5) HEYVLIRLII AR LITHELR
ZIREREITIEB O JPEE, (6) HARBIASE %O A KHEY O 1 FIBREEOTF
7e, (7)) BHORERRIZBIT D HFEET L,  (8) KT AT ADOIEERRIREF »
hU— 27 D5

http://pel. es. hokudai. ac. jp/

,21,




CRIZE s TN N S N0

il

N

W WA

VT A —
ER

HEHIR

V7 b= E— (@A RadL) ZERICHT 2 ETHERIRE - BRRES
FEEROH A BRI 5 L3, ARNRREABR LY 7 b~ — L CToMiuB)
g, BIOERNTORISEEZMITT 2 Z & T, BEEOIHREZED, ANTE, #ElE
W, FEENRR E~OERISHZ BET, REWIZ, Y7 h~2— (M A=T V7T
) EESEREG ST, ®ELERRS ORI LSS T, A EY: - [EROR
RBICE#BKT 22 L2 HIET,

http://patho2. med. hokudai. ac. jp

i Bm

/NP

FVAEBNEMNZ RS, RO RG LD X577 b~Z—~<T7 U 7 L% %
L, EBEEESTICB T 2ERICHE BT, EARGH OB L4 5 iy 5EEk -
FRIRIFEZ EITL, fbhifRaic~T UV 7 V0 EREEITI,

http://www. hokudaiseikei. jp/

V7 v 2R
G557 BT - [E] A

FERFIE AL - 41
EHIFSEHE)

B
B

T RS
AR EE

KT et =y FOA A ViR, 7oy 7 KEARETLRIIyTRFHTHZ LT,
et - BTERENE TRIK) CSBERERT L2007 (5] EMe E2AIKT 5,
INOHEY 7 b~ 2 — otk - E - BERERIT LIS, WY 7 v —a o L
Jha=g A, a7 47 A, ERIGHZ SIS TRE e mERE O = R oL F—ZE - il
WINERT (B vy, T/ Fax—%, MlAEEMED ORREE21TH.,
https://www. nims. go. jp/hokudai/index. html

https://www. nims. go. jp/hokudai/research_seimei. html#course2pb

https://life. sci. hokudai. ac. jp/sm/lab/functional-soft-matter

http://www. nims. go. jp/hokudai/research_seimei. html

XBEBOBWHEBEHLSIARMELSHHDT, BHOBERICOVTEBERHERR—LR—CFTRBLTIESL,

,22,




