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HRANCRONAMRRIZ. BOESTEH L DTE% TACKEE] MFRARTHEASR
REEZBLENTES, TOXSHIBTIEE, BERSEPSENCHET 39BN EELT
Ele, FLTTOMMIERNTEEI D, ThIREBED ECRBIK FROER TN RICE>
T3, FRXTIE, DTFE—EX—TH3 TRV KEEEHT. FOWMNELTOHE L
ZFDEHICDONTEZTHT S,

EEROMBEERATOI bay R TR EOBRIE, HFE—X—ICX DEEBINICITHR
DNTVB T ERNEETD > Tz, ThRMNELMRINEED LR FRL VREL =B
KOABDIXNF—THLAREEF > TRV T DTH B, TOEMBEDRA =X LI
RERKELS . TNETRAEFRDRENTER (1) . DFE—X—OFRAIC & DBENR
WaL, ThIRLLREESEEC T LEPELMCA->TER, Hlxid. HIBMOMEESR
RTIWINAR—FIRETHB 20 LItB>THFE—X—DEBZIRT 3T LIIALTEET
BHY, CNETERL 1 ZFHEDL S ICHIET B DOEBRNHEMTaONTER[3, 4, 5) DF
T—RE—DHTARDF R T4 0BEUESH D, FOEENAA=XLELRLICERD, T
NTHERE N TV B DI TIRAEV, HICBSTFHRNE L2 H BORABRICIIRA mAR
REEDNH B, SEIE, LBFLUVEEF XYV THB KIFIA ICESE YT TEDEFVENE
MU, RREDUBPREARREERT 5,

CNETOFRIVDETFIVED ODERINTETV A, %hBﬁ?ATASEPGHT
FREMGERRER)[6] 1< T >/ I 2 7 —HEIEID AN FORMEEDTHY [7, 8, 9, 10, B
LUTHROEYMOR & L RSN B LD TIIE, FIIVKBELL ERLTEST., EREOD
HBEELRARETH D, 7TE—2—RERRETHD. TOEMIELENT A Ik T
RE->TWVW3, FLT, BEFRYV VR TSI=7YI5F xv MEETH LEEISNTED,
ThoZERLIETVNRETH S, T T, KSR ERLUETFIVELIESEL IR
RUT(11)e FLT, EFNCH BT A—R—2LTHRBREI VB RAEL A LHTES L
LERU, EFRIVOBBEORTEERL I 2 L—Ya Y IKEK DN, 2T, FOE
FIVENRT A—SWEAEDOHM, THEES I 2l —Va VRBELERORESEBEBT RS,

2 HEFRVUKIFIADETL

ENTRETFRXIVOEFIVEFHLES, WMNERTO R T74 S AV FORMS D, #
DIEDTOIFTALSAV MR o Fa TV EVDNBEA R VI HPRFRICES L THR
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B 1: A biochemical cycle of a single KIF1A motor. They are devided into two mechanical states
as shown by the broken lines.

T3, BELTFRVVIZEDLEET AT A5 75 RO D/ A EERIRUC BN T L,
TOED. ¥FT1EDTOI T4 FAV I ELYA D I RABFTEFIELT B, D 11&F
BF 2TV 1DFICHYL, FOREEIEZ8 nom TH B, FX¥ KRS A 7 IVDORIc4L
FENC 4 DOREE L B, FNUTFRY VEIIRE (K). AT PREIRIE (KT). t/kS#ED A
DP &V VMIEA LIIRIE (KDP), 2L TY VEREMM L7 A D PRESIRAE (KD) TH 3 (X
2)e TTT. FRVYDAAZINVERBICEETS L, K & KT REGMINEICEESNTES
b, 2L EHEVH. KD DRETRRNELE TSV VEHTES, Lib>T, AA=hilik
FEHhbR3FRVVRMNE L TEERE (ThERELLTE) b, TSYVERRE (2h
BRE2 LT B) D2DODKBICRFNEND, FLT, EBRTHEBINLCLTHIP, Fxv
ITIRRE 1 D SIRE 2 ADEBRE. DED VU VBERHTABICEDOREATHRINEL) SBENDT
BBLVHIRBRNHZILNITLTHS (12, TOWNELMLOMRIZZ DL ELHMTEET
HiIZk Ve FLTHICHNENDAFIY A FAEOTVNEODTEARETH B, LA - T,
UEMSFRVVOBEN IREHEREC ATTIICE>TEFIVEERIZ. BT MRV
BV (0), EE 1 DF RV (1), REE2DF RV (2) THA,

RIS A LEHE U, REEEE dt L 8L LRABBILV—IV L ORI DOVTIRUTO
&3k B,

3 : 0> 1 with w,edt (1)
e : 1 — 0 with wqdt (2)
HKSE : 1 — 2 with whdt ' 3)
— ' 2 = 1 with w,dt

A} : . 4
7F =yt { 20 — 01 with wyd¢ @

20 — 02 with wpdt

777/ E: { 02 = 20 with wydt (5)
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Transition Rules

t 1 2 2 0 1
v N [4 v
t+1 2 1|1 22 |2 110
Hydreivsis  Relsass ADR Brownian Attach. Detach.
{Raichet)

2: Transition rules of the model. There are three states 0, 1 and 2, and the transitions among
them at a time step are given by these rules.

CCT w B ERENFNOTOLADETIBL— 2R LTS, ChEFLHEOHK2 T
3,

BNEDEIRIZ T AE S BOBENI W I B L BESTWAT EBHISNTED, OB
HELLEZNVIDEDERKE D, LEDN> TNV DNER w, ORODICEST o, GBT
EF % RISV BERE v ORDDICERT v, BT AH LT3, FLT, 75V VE#H
L—=b wp i€V TE, ETIE vo. AT B £8L. TTTHRAFEL, 2I3FDREOFX
VURBHRLTED., BBIIKEL OB, TSYVERIRE2 DR TR 3, £l TEBITHL
THREE 1 ICE>TVWBDTHRAFIIEET S, T T BEAC LR w; L w, DD TSI=7
YI3Fzy FDORES, EVSCLTHB, L—b w; THIEL. w, BTF v ML EH T
KEDJC L LXBHEERLTVS (1), UEDLN—VE, PEBBELULETAZ—FRBRAT
FETLTIBI) MAILIEBOT, YA P IICKRIE1 BEU2DF RV VERHTHRBEFNE
N h BLE, UTO&LSIcEE NS,

dr;

5 = “all = 7i— hi) — wnri = wari + wehi + wrhiy (1 =i = hy), (6)
dh;

—di- = —wsh;+ wpr; — wfhi(l = i1 — hit1)

—wphi(2 = riy1 = b1 = ricy = hic) + we(hicy + hiy1)(1 — 7 — hy). (7)

3 NIA—F—DREEVZTaAL—ay, BLURR

CDETFVCEENDIRTA—R—ITRTCNETOEBRERILREML BT LN TES, T
hIZDETFNVOKEXIFMTH D, BEEK fitting parameters I3 28, ER L ERERE B
THTLEMNHRE, £, FF v FORBRERED wy/w, ~ 383D >TEY, ELK 1 3FE
BRTDADPYY—AL— IS w,+ws ~02ms™ !, X%, T TET w, ~0.145 ms™! and
wy~0.055 ms~! LL—FERBMEEZENTES, FIBBL— M3 wg~0.0001 ms~! &7&D,
CTHFFRIT VIREICK SRV, ERMERE, FXVVIBEECENVETR L, w, =10" C/Ms
ERTTENTES, BHENEEANTOFRO VRECIZ10H55 1000 sM TH B, w, D
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HAEHL 0.0001 ms™! < w, < 0.0l ms! LRMENDB, ¥z, ISHATVR=RAU/FYOBEE
RIiSR&D, ATPBEET LTS w;' ~ (4+09/T)ms 5B, LizA>T. w, OEFEL
0<w, €025 ms™! &3, BICw, ' THEH, ThEERED wp~1.125 ms~! L% 3,
DELYIaL—YaVERERES. EBRNICLARICaY v o—)VAlEERE DI w,,w, T
BB, TOETFNVTEINLE 2RI L THEBN DN (H3) TH 3.
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B 3: Diagram of the model in the w, — w, plane, with the corresponding values for ATP and
KIF1A concentrations given in brackets. The boundary rates are o = wg, f12 = wg, 1,2 =6 = 0.
We see the formation of the immobile shock, whose position depends on both ATP and KIF1A

concentrations.

Zh&b, ATPRENENZHF IV VBEDN EANEMNEOHOZARICK#EEC L
TWABZ DB, CNRELDT7IuI—TERE. FhFAAVY U 2RBICES->TH
ERFTLBHoTVWAIREL, ERASWREBICHYT 3, £ U THRKENDIZ. HAHREITIINEH
FERLEHCHN TV AEBOERNMI- XD LRIATVAT L TH S, ThiIERED AWV
RAS VA=V EDN, BHRLEERNC I THELEREC LT3, £RFOMBIZE
EFEIC X NSHAINA IR EL,. —EHRNEE CABICEE > T3, 2L TEARARE
ATPRED LBBAHFXIV/BENENRZLADOMICY 7 TR LESHN B,

BEICERICEIDIDEIBERAS VI —NVHRRIABZDESHEET S, H4HBFOERT.



BRI DIMNELF RV /2D HLTENTH S, LOMWITAVHBMNETHY, %
DTOHMRDOBREDDFAL VTHB, RIIEEORBRRT, LASTICAL > TFRIY
DREBEEMELT TS, Thick D, FRVVEBESITNEBHETHZ LHRETE, £
HAHDRDLELEBEEDL LTRFRV VD RALYIA—IE LELDHHETES,

4: Formation of comet-like accumulation of kinesin at the end of MT. Fluorescently labeled
KIF1A (red) was introduced to MT (green) at 10 pM (top), 100 pM (middle) and 1000 pM
(bottom) concentrations along with 2 mM ATP. The length of the white bar is 2um.

4 FAALF—ILOFEEBIZDNT
SRAZ—F1EK (6),(7) DEGBBREEZ B, FORHICRDES ZEHET 5,
1
hi—1=h—zhz+“' (8)

Lo, BEZ r=t/LOKSIKAr—)IVLERE, BEFtEnkvA2—HERRAIZ

l
2
I

(r+h—1)hy — Lh(r + h) + ¢1 — car + (¢4 — c1)h, (9)
—h; = hry+ hhg + Lh(r + h) + csr — ¢csh (10)

LB, TTTe =woLl/wy, c2 = (ws +wg+wy)L/wy, c3 = wpLjwy, cs = (ws +ws)Ljwy &8
W, BHERETRRAMSERLT T LICED

r —
h
—Lh(r+h)+c1—cor+(ca —c1)h

= . 1
he 1-r—-nh (12)

;. = c4—c3+ — L(r+h) — hy, (11)
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WR5N%, RCTNDRDERARMZRDE D, FNIBEE L3OO BRI SBLN
%, 9. ADORITHAH, EHIRET

ao(l—r—h) = wfh1(1 —rg — hg) (13)
wrhp-1(1—rp —hr) = B(rL+hg) (14)
B, ¥l-EBETE rn=r &BNT

a— afa — w,)/wy

0 = a+uwy ’ (15)
h(0) = %u (16)
Meoha, ARICEATHOM, 2¥bz=1T
- YtB _Buntw
r(l) = ml wfwh——ﬁ)’ (17)
h(l) = wn=B8 _ B (18)

wp+ws wy

BT eMNghd. TITT, (11) & (12) ZEREM (15) & (16) ZERHVTADOAD S, i, #
FERME(17) & (18) ZAVTHON ORI T 5. CORMTERMEI—MICAL—RICOENST, %
hOEREDONBEEX 2, EAORDHROBRRGRIMEN —HITECLTHD, RBIZE
Bi% 5y = wehy(1 —r — hy). ERERE J, = wihe(1—rr — hy) EBHE, Rt T, = J, D&
hBMUETHSB. THhEBERICRENIRERVK S THS. Tt w, =0.00005, wp,=022&L
TRRT, EGHLORFICE > THEEZRD., HOMETHEEZ -BIETRDLB LI 9H
%, TORR, r L hOPHERDEND, FAREFREEMO/ISTA—RICDNTITES LD
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5: The flow calculated from the left and right coinsides at z = 0.318(left). The corresponding
density profile for r(middle) and h(right).
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wa=0.00001 | we=0.000025 | w,=0.00005 | w,=0.000065
wp=0.2 0.725 0.5 0.318 0.253
wp=0.15 0.776 0.571 0.382 0.311
wp=0.125 0.808 0.618 0.425 0.35

£ 1: The position of the standing shock. Parameters are L = 600, wq = 8 = 0.0001, & = w,,
wy = 0.145 and w; = 0.055.
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