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HEETHEWEREL, W ODDILEWZHTEZ LI L Z DT E O TVET,
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AR CTERN [T I FTANVA] THY, [NWS=T A VA] ThbBEIFEY A
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HDV X 1977 FF12e P LD R EINAb 0D, 017EF TEZOMDTIVE 7 4 VAL
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CHET 2L VI FHDBETONTWAIEETH D, LA L 2018 FELIRE, Bir 2@ LY.
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B/ ERETHLEHEEIN TN D, —F, Xy AFay, INTHI, Y2923 vD5
I AR U # 4,400 JTAERT EHEE SNTHB Y, B2 TIEZ OIRFITE Y AV AL
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TOTNWE IANVADRMBMOKRE L F Y v THHDOD L) RPHT VS 7 AV ARFRL
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RNA-seq 77— ¥ DT 2175720 L2l FRERZ LIZHERL T T NT—T 7 1
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mmDeV & tgDeV I DAg 7 AV 74+ —2&2FHLH2VWI EA2RIBL THEY) . RNAfREIC
M 2T ORBRLE—FT 2, EHITANVADNTEBZEHWT, mmDeV & tgDeV
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FACS: Facial Action Coding System

Method to code facial
movement based on
facial musculature.
(Paul Ekman et al 1978,
revised in 2002)
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HEAaA-—T47
ER-Vib:S

Waller et al 2008 EX. AU12: Lip Corner Puller : Zygomaticus major (ZMa)
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ANIMAL
<22 FACS

Heme ChimplACS Mgl ACE Eibbanl LS OvingrACE Degfacs CaPACS
Bsifh(l  COIFACE  AmimaWACEinRessach  Meshhel
® ChimpFACS: Chimpanzees (Vick et al 2007) www.animalfacs.com

® MaqFACS: Rhesus macaques (Parr et al 2010),
Barbary macaques (Julle-Daniere et al 2015),
Japanese macaques (Caeiro et al 2021)

® GibbonFACS: Siamangs and gibbons (Waller et al 2012)

® OrangFACS: Orangutans (Caeiro et al 2013)

® DogFACS: Domestic dogs (Waller et al 2013)

® CatFACS: Domestic cats (Caeiro et al 2013)

® EquiFACS: Horses (Wathan et al 2014)

_®_CalliFACS: Common marmosets (Caeiro et al 2022)

5

Japanese macaque extension of magFACS

Caeiro et al 2021 PLOS ONE
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AU 1+2 Brow Raiser (Frontalis

AU 1+2 Brow Raiser (Frontalis

Appearance Changes

1. Raises the brow up, lifting the browline. Depending on the thickness of the brow
ridge, movement may be restricted to a minor roll over the browline.

2. Reveals greater surface area in the underbrow region. The underbrow is often
lighter in color as it has more light colored hair and skin than the brow.

3. When extreme, the brow profile flattens and widens vertically. This reduces
and/or smoothes the sharpness of the vertical nose ridge.

4. Changes curvature of browline. In the neutral state the browline is often v-
shaped (a) and with AU1+2, the browline may change to a smooth arch (b).

5. Can create bulging of hair more superior to brow region. This may be due to
stronger medial vs. lateral contraction of frontalis, causing thickening of medial
forehead area.
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AU 142 Brow Raiser (Frontalis) unilateral




AU41 Glabella Lowerer (Procerus £ 7R5)
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AU12 Lip Corner Puller
somatic major AEE

13:36:32 11

AU25+AU27+AU12+AU10+AU1+2

Lip Parted, Mouth Stretch, Lip Corner Puller, Upper Lip Raiser, Brow Raiser
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CalliFACS: I &> ~v—F+ v ~ DFACS

« AT 7 BRI EAE (R
(Lightoller 1934,
Huber 1930,
Waller et al
2006)
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C Correial, K Muta® 3, J Hata? 3, T Miyabe-Nishiwaki!, Anne Burrows*, HJ Okano3
1: KUPRI  2: Tokyo Metropolitan University  3: The Jikei University 4:Duquesne
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IASP: International Association for the Study of Pain
EERERTS  (revised in 2020)

An unpleasant sensory and emotional experience associated with, or
resembling that associated with, actual or potential tissue damage.
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»Composite Pain Scale &1 > X7 — L
» Glasgow composite pain scale for cats and dogs
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»UNESP-Botucatu Multidimensional Composite Pain Scale
for assessing postoperative pain in cats.
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Association of Primate Veterinarians’ Guidelines
for Assessment of Acute Pain
in Nonhuman Primates
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Opportunities for Refinement in Neuroscience:
Indicators of Wellness and Post-operative Pain in
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[3c#k] [1] Kawai-S, et al, Exp Anim 60: 481-487 (2011); [2] Kirihara-Y, et al, Exp Aim 65:
27-36 (2016); [3] Nakamura-T, et al, ] Vet Med Sci 79: 1230-1235 (2017); [4] Kirihara-Y, et al.,
Exp Anim 64: 39-47 (2015); [5] ILTE K& s @ KBk >~ & — HP (2017) http://www.

id.yamagata-u.ac.jp/Animal/animal.htm



NEWHE R E 7V ZEDM Z v MZBUT BRI FERE T 5 ZPEHRVE Y D
RIS B HET
OX GRS RN RVAN L VRN VN ST NI A e N P EE
(" HUERRBE - 52 - By iR Riee)

(5 Hw]

THERNVELO—FETH D17 LA NT TV I =) (E2) 13, BERBORBES RS %
i CZeERMEINTWED, ZOFEME AN = X LIEHS D Th v, Zucker fatty
diabetes mellitus (ZFDM) 7 v MIZAEG 2 BBEIRIGET IV CH Y. L 7T v B/ EEET
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Sci. Reports, 2019) o

M & ML O3 - A IS EE A 2 BT RE ST 0% k. FEEBEIIC X ) H
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B AR L, SR bR E AT o BBl A B L 72—, Bdgalt-3 OKIRIZ~Y T A
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WCHEHL, OB FEELS CTH D Lamal BIETREMTCED XS RREESROND TR
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(Ueda et al., 2020), I, TD T A~ MEE D 2 WIRICx LT, FEfH2 5 O %5
EGE MOBEHBIEF~LBIET 2 2 83007, RIT, BOBRE® GR35 72
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References:

Hiramatsu R, Matsuoka T, Kimura-Yoshida C, Han SW, Mochida K, Adachi T, Takayama S, Matsuo 1. External
mechanical cues trigger the establishment of the anterior-posterior axis in early mouse embryos. Dev Cell. 2013 Oct
28;27(2):131-144.

Kimura C, Yoshinaga K, Tian E, Suzuki M, Aizawa S, Matsuo I. Visceral endoderm mediates forebrain development
by suppressing posteriorizing signals. Dev Biol. 2000 Sep 15;225(2):304-21.

Matsuo I, Hiramatsu R. Mechanical perspectives on the anterior-posterior axis polarization of mouse implanted
embryos. Mech Dev. 2017 Apr;144(Pt A):62-70.

Matsuo I, Kimura-Yoshida C, Ueda Y. Developmental and mechanical roles of Reichert's membrane in mouse
embryos. Philos Trans R Soc Lond B Biol Sci. 2022 Dec 5;377(1865):20210257.

Rossant J, Tam PP. Blastocyst lineage formation, early embryonic asymmetries and axis patterning in the mouse.
Development. 2009 Mar;136(5):701-13.

Ueda Y, Kimura-Yoshida C, Mochida K, Tsume M, Kameo Y, Adachi T, Lefebvre O, Hiramatsu R, Matsuo I.

Intrauterine Pressures Adjusted by Reichert's Membrane Are Crucial for Early Mouse Morphogenesis. Cell Rep. 2020
May 19;31(7):107637.






EEREICHITET Ind F—v R ERk

WINRERY: 7o — VT raAT 4 vV ifigeey X —
&

7 w4 FixOMlgshic s, @QHE T ArgE e RS, @a v -1y FREBNT
ThEEDOBRITIEZ R 3. OB ICE 2D 72\ iE 10nm /i O SRHEREEEY) &
Wo R ERT 2 REEHORKTH L, TIvA4 F—v ZONHIEET Inf F—
U ABENR2E T L ICHITT B ISAHEIC X o THE X I EF O[T T i, amyloid (fibril)
v ZAMIIEEE OB ICE D & TR L 2 AL B E AT 2 ERICR LTA S A
WHild kDol —HEEREEDHIT TR, “TInA FILE RO, T Ia4
F—y R0 h v o 7RINERICBI T 2 @m0t LIE LIEfTbn 228, ISA HHHICE T
L7 v FEICX VAL 2HIIRE% amyloidosis & L TEFRL T3, 2020 F£0 %
#ClE, b PTIE 40 B, BYCl 10O T Il FP—vARERINTE D, 5%
b7 T Il FP=—v 2P EHEINd L TFHIND,

HAKENEDT In 4 F=v 2ABHTIRH2b00, EBREPICEVTHEEME S
T2, Yo7 Iv 4 F—=v20ofTigd N7k AA I3, ATHE T o &y ok
TRMEAICHY, vV A, UHF, EALEY P, =T M), TeA, YT AR, F A,
Y X, ML CEREIZSIICIE S, AA BIRIEME X Vv X2 B TH B SAA RETENEN &
TEZEeLTEICREERCLIFERIEDY 2 AA EFABEHEI LTS, THEYF
BHH A2 ICHHKT 5 AApoA2 13, vV ATHICHET 27 I8 F—vRATH D, T3
74 FEADE G C BT L oA EZFEOBIETFRE~ Y ABEHE L, ARRERED T 2
A4 F—YvRETLELTEHEIN T %, Alzheimer Jii S —F vV VIRZG L DT I 1
AP = ZEREMCRIET2HMIR o> THE LT, ChboEENRICIIe M
APP % a-synuclein 2 FH 3 2 @5 FWE~ Y ZABHVONE, & FTIEKT Iv 4 F—
Y AZRFIE AL, ATTR O BEHEHHSL (. TNHDEBETABRKD LT 5, T,
ATTR B3 2 KIEWERPBEAINZBETFUE ST ABMEINE L HICh> T b
B, TNOOEBRET AR IN TR,

T4 FIEHEOVEEED MBI ZL L ERMEARTH 228, T Iaf FLL
TR HR E h EREHOVAENE 2R T 2 e h b, EENICEWTT 3
o4 FIZBEE" T2, &9 LaMIEKIGIE 7Y F VIRORERGICZR b w, 73ia4 F—
ZCHAT BIRERE E LTRZIFANLRT WS, T I F—v 2OEFEMEL <L,
Mo L ~L, X SICIEERMIC BT 27 304 F—v 2ADAR Y % 3FET 2 Lcox—17
—PF&LTEETH D,

27 AW ERK AA T I 04 F—3 XETFACTIHERBIC AA ORI AHE



TH 27, M SAA BEOEKFICEWT I af FILEESHADT 2, EEOES I,
TivaAd F=yRNREREAERICR D 2OH 20D WE LT I v 4 Fo3 R - &
INENZHT AN ZRLEEHINTEL T, vV R AA ET VBT 5T 10 PG
BOBPICOWTHEFHAEE o Tnd, Mo~ 2R AAETVICEW T, WAL
TI0f Fe=x7u77 —UREBELTVWEDTRAVLEEZLNTE LR, ERICIZ
74 FOERBRIIMRTE I, MIGFHD SAA LEERTH 5 AA & BIREINICHE &
MBEEEVEL T B ETPHEENG,

Tia4 F—v A HEORHMEZ T 2 TE/r~v7 2 AA 7304 F—2 ZEFAIL, &
FORGWT Inf F=vRET AL LTEATERTHEHOD, 7 I w4 FIEDKREZE
M7y 7 P 2/NE e 7 R CHOEEMBETH Y, KK L LU ARy -1 Th %,



ERFVICEFB TS BA F— R EARE

BIANEERSE 7 O0—NULT77AXT 4 VHiRE Y & —
B

-"_4—‘

T = P
e )

SN f" . r.- e

- “ﬂ’#‘ Pt B4 gL L S o i y

8 HEIC TR E S ;_'- T4 avI—Lvy FTHE é’h" IRHHINDEWN

ﬁ RIE (L BOOEEFH v TE10nm DERHER
e Ui el ~

R Yook

AB2M K3RTF K oIrthiEiE
Lie et al. 2009

o 1-#AEDprotofilament S8 ARICIEE Y.
T IOA FigHEERK

« protofilament |3 #RHEER A A I Y Eis - 72
BY¥—MIEGEBEKTHY, B¥— -
N—=T-B— b DERNZ— DY EL

| hoird

L I
R BEUTY MO Heertactal 2019




meomsiniclature DOME Lpdate and Ery Eha | atisnal

Sacrell [ Bosginr”. il 1. Bunbuinan”. Darid 4 Enesbarry’, Glampunle Mivked™. Slaris | M S
Toshili Trkima’, ban O Sipe® and P Wesnmant™

Table 1: Amyloid fibril proteins and their precursors in human.
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AAPOALT S A4 K=+ 2
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Roertgen et al. 1995.
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