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Abstract: Microtubule-associated proteins (MAPs) interact with microtubules and regulate
cell division, cell morphogenesis, cell movement, spindle formation, and intracellular trans-
port. Mammalian MAPs, MAP2, MAP4, and Tau, have a repeating site of the "AP (assembly-
promoting) sequence" in the central part of the microtubule-associated site that directly
binds to microtubules. Recently, genetic analysis revealed that molecules with repeated AP
sequences exist throughout the animal kingdom, but it remains unclear whether these mol-
ecules function as MAPs. The purpose of this study was to identify the primordial MAP mol-
ecule using the marine planarian, Stylochoplana pusilla. First, we examined the breeding
method to maintain S, pusi//a in the laboratory. As a result of changing the diets, the S. pusilia
chased and preyed on brine shrimp, and the body size and survival rate of the group that ate
the brine shrimp were high. Furthermore, two S. pusilla MAP (SpMAP) molecules were identi-
fied based on RNA-seq data. The predicted amino acid sequences were analyzed based on the
cloned sequences of Sp)MAP mRNA. As a result, the two types of SpMAPs had different num-
bers of AP sequence iterations, and there were SpMAP_4R with 4 repeating AP sequences and
SpMAP_5R with 5 repeating AP sequences. SpMAP_4R was missing the 4th AP sequence of
SpMAP_5R. Mammalian neural MAPs, MAP2 and T, lack the second AP sequence of systemic
MAP4, so SpMAPs may also show differences in localization and function such as neuronic and
systemic. In the future, we will analyze the functional conservation and localization of these
SpMAPs and clarify the evolutionary conservation of the MAPs family.
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frva)l 7wz IAYRIETAVRT T
Ay a ) T EHET AR EBE L, 14T
RUETLINETIA a2l TI~bins3% (¥
5A). &AM S (KBB), 79427
MOEENTZ G WA Y RV E T AVNT T A
vva ) T NERER YR T AN B SN (K
5C),

A

M5 HAVYRIETAINTITA 02 et
DT, WAV RV e T AV EZ AN Yy — LI T TA
Va7 EANS (A &, BATVYRIETAIVRT T
Arval) T3 B), BR->THAETS (0

BEF-2lzsng-. A7 —/Ls3— 1 200 pm.
SpMAP D531 & Rt b

S p MAP &5 #7277 A4 ~—%H\TPCR
ZAT o TGS, 700 bp fHUTic Ny RRBIE ST
(FAEN L R4 X - SpMAP 4R 684 bp, SpMAP 5R
774 bp) (X 6A), Z b DHEFEEHY % gt L, BE
FOMAP 7 7 2V —0O7 2 JBEIIEHREZ D &



B it i

\Z SpMAP O 7 2/ feEdsI 2 HEE L= (K6B, C),
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1 IQSKVKSFSNFNHSPGGG
2VSSKCGSRKNLKHQAGGG
3ASSKIGSLKNTKHVAGGG

5 TGSRVGSWQN | KHKPGGG
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G/ L—FK (k) T AV BLTH X7 =Rk
mEzEier L— R (M) ([2hlil, SpMAP 4R &
SpMAP_5R O 7' — K Ak F » 7ffiE 100% CThH - 7=
(P .
o
AEl, IAY RY BT LG AP B OH )N B
% 2 F D MAP-like i#{x 1 % [l & L7z, SpMAP_4R
TIX5 O AP LS D v K L % FF> SpMAP_5R
D 43 A 232 < TR D 251 MAP (MAP4)
&AM MAP (MAP2, Tau) OBIR & X< LTz,
A%, 26 O SpMAP DOERERIRAE LT HL R
EZMHT L. MAP 7 7 2 ) —O# LA REEEZ I 5
MM LTV,
ANTHEK2ETHE L= A YR BT LINTF
i%@?@ﬁf?&/ﬁﬂ’@kfﬁﬂ? L7zAiA4¥Y R T L
W R A AN E o T, N LUK IT AR
Eﬁ/}%gk{xérﬁ‘{@7}<& L7 Lo IcEfsh
TWb, —J5 TR&AE - KIS A Y
BEEND, L 79402V T HEEE LT
G272 HBELLTHA Y R BT LAV OERY A X
WZEDR N2 EnD, AV RV e T AVIET



90 Science Journal of Kanagawa University Vol. 33, 2022

TA a2 ) TREF TR WKPIZEEN DM
EMSAEMBETE LTI TW A ATREED B 5,
HAXYRI T ANNET7 T8O T b R hFvv
NEENDZ ENMOLNTEY, fHIZ X > TRANIC
EMTLEEZLNTVD, TOED . TI7A vy a
Vo7 UNOT ha RV UGBTI 07 bR
B E R LTWAHDNE LAV, HETH
HA HE TN EHI O B> TREXTNS &
EZONTRBY, A VXX IDEEN LT, IAY
RUETAUPEREZERL T AL H 5,
WEEt T T AOEEE LTHOND YT
IRIFNT BT T4 02 ) FLREELTER
T4 2 ) UTBERREEL D b 4 TO
EEEE R L o T, Bl ATV R BT A
VNAVHEF IO TEERBRD 2 ENHRE S
niz? £7240, WA YRV ETLAYNRT T4
Va Y UATEDE, BN THAET DT8R
ENtc, BAY RV ETLAVNRE (T vy holf) @
BWIZHEF &, EHICZ0EWERETLHZ &N
WhHESNTBY Y, IAY RV BT ATIEA T FH
JUEAAE T, BHRIGERROIZEEZBEX TS DM
H LAvZeuy,

BT AURT T YT Lo iz RIEEY) O/
AT IC B WL, EERTO 1M, ERsEs L S
N It (signal to noise ratio) 23 < 72825 Z Lk,
BIEATNCHR SESD 2 ENEN Y, A, 2 HEe
SETHLIATY R BT AVDIRYA XIEDS
o loZ Linn, EEMICHW LA EER 1
MO EITERE R T T « TR BE 5 2 20
EEZLND,

LEFHAITHAF FY BT 52 MAP (SpMAP)
BR T4 2 FEEE Lc, HEET X BRI % b
4% & SpMAP_4R (% SpMAP_5R @ 4 % H » AP i
IR EE R L > TNz, HILEMAP 7 7 2 Y —
TIXA AP ELH O AH FIPE S |/ <. MAP4 1% 5 # O
AP 4% & 5, MAP2 & Tau Id# KT 4 # D AP
Bls & b o, LI MAP2 & Tau i MAP4 @ 2 3%
Ho AP EFIN 2\ MG E2 & 5 Y, HRo AP BlSIA
Kbl itz &5 L&) J Tk, HYLE MAP 7 7
SYU—LHAFYRIETLTOMAP 77 3 U —I(C
ITHEMEN D D, T MAP4 (348 Ofifia TH
B4 5 —J)7C, MAP2 & Tau | ZAREHI 0 A BADIZ 5
BlL, MAP2 [3#HIRZE i~ — B —, Tau Ll ~—
A—E LTHLNTWD, REEIETHRILI
HRRZO TG LB EEZ LN TEY, 4
[B][E]E L7= SpMAP_5R & SpMAP_4R [T AGASHRHT
THLT—F AT 7HEN100 TH-T2Z LD,
SpMAP_5R & SpMAP_4R (1 FL3E o 4 & 1 MAP

LAHRENE MAP DR & B7p 5 00 b LIVRV, 51k,
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