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Paul Gauguin, 1897

D’ou venons nous? Where do we come from? #tp=Ezk?

que sommes nous? What are we? AN=Z2fT47?
ou allons nous? Where are we going? BT R o
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Where do we come from?



1859. (iEiR)

On the Origin of Species by Means of Natural
Selection or The preservation of Favored Races In the

Struggle for Life.

1871. {AZEHIHZKR R MHIRIFE)
The Descent of Man, and Selection In
Relation to Sex.

EREX 1872. { AFEFIEIMIAIFRIE)

Charles Darwin The Expression of the Emotions in Man and
(1809-1882)  Animals.
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oo .E *,\; %\ primates & R 18

Family tree of primates \

hominid
Human Chimpanzee Gorilla Orangutan Gibbon Old World New World
. - monkeys monkeys
BABE—X T HE 2EE AEE JEEE RER

'f‘tE"] H% B (ﬁﬁﬁ) & 7—9 ~14 ~18 ~25 35-40
Elﬂ%% ~1.2% ~1.6% ~3.1% ~4.0% ~6.5% ~11.5%
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Modern human

Lieberman, D.E. 2013.
Figure 16.
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Chimpanzee Archaic human (reconstruction) Pantheon.

The Story of the Human Body:
Evolution, health, and disease.
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Australopithecus Afarensis

Australopithecus
afarensis’s skull
contained a brain
similar in size to
today’s apes

From BBC FOCUS September 2012.

= g (Lucy) EA
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B A.2-0.1 mya.
Homo erectus.

Lordkipanidze,D. et al.
2013. A Complete
Skull from Dmanisi,
Georgia, and the
Evolutionary Biology
of Early Homo.
Science 342.326-31.
Earliest Homo erectus
out of Africa 1.85
Mya. Skull 5 Brain
546 cc. AVAAAS

This Homo erectus skull was
found at Sangiran on Java,
Indonesia, showing how this
species spread across the globe

“IIKEE A Java Man”

Kaifu, Y., et al. 2008. Cranial morphology of Javanese Homo erectus: New
evidence for continuous evolution, specialization, & terminal extinction. Journal
of Human Evolution 55: 551-580.

Kaifu, Y., et al. 2011.New reconstruction & morphological description of a Homo
erectus cranium: Skull IX (Tjg-1993.05) from Sangiran, Central Java. Journal of
Human Evolution 61: 270-294 12/50
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Peking man
0.8 mya.

as EE%WWEHH/ »E AL
A, HPRFERHNERR 1920 £
ﬁ%*?)ﬁiﬁj HEDOJEIEERA, KB

BT, BEHEEMNA
,\\’J 80 BEERMmE LR IEI]LER.

2 H. Shen, Guanjun & Darryl
Granger. 2009. Isotopes In quartz

reveal the age of China’s Peking
Man. Nature 458.123.
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1500cc -

H. neanderthalensis/sapiens

Volume

500cc -~

S. ;chadensis

6.0 mya
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What are we?




= ICHE. 1928, AR IRELESE
RArET ., ET)5.
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. %A* IGREYE, mBINEYE 7
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"And men ought to know that from nothing else ... but from the brain
come joys, delights, laughter and sports, and sorrows, griefs,
despondency, and lamentations. ... In these ways | am of the opinion
that the brain exercises the greatest power in the man. This is the
interpreter to us of those things which emanate from the air, when it
[the brain] happens to be in a sound state."

C NBREZAIE  BR T REEDAM MY - sEfr R =44
i ~ BEL ~ B ~ B ~ BB - JHEgEEERE -.eeee
A R R RIS AR Z SR ROK -
B ORNREE - i (i R RRHT
HHAIRER B2 gﬁﬁﬁﬁ\l,mtjé’\]
— V) BYHIEEREE -

LI, Syntactic Complexity. Givon & Shibatani, eds.2000. 17/50




—RI& Ramon Santiago y Cajal (1852 — 1934)
1906 35 H S 3

[}

Y /One of Cajal’s numerous
.y meticulous drawings of
the brain’s neural circuits.
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Crick, F. Nobel 1962 for explaining double helix of
DNA. (1994). The Astonishing Hypothesis. Touchstone.

[ AEREREN—IER IS, B
RE Al FiE— R MNES .

| IO E —tE IR IER 1T
e L %Ei‘i“z‘ﬁfﬂﬂﬁ (SLE fbfg) 70
REMRND FZENEBRERE. |

RABR—HEHRETMmE .,
You are nothing but
a pack of neurons.
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Whimper

F. B. M. de Waal.

A century of getting to

T (= Fa know the chimpanzee.
\ !.“j '. & Nature 437.56-59, 2005.

- ) e
R, .
‘ i Wi V‘ "\: ‘ /\u\\ggggﬁnﬁ 1OO£:‘ ©
1927 .Kohler, Wolfgang. The mentallty of apes: Harcourt Brace.

1971. Goodall, Jane. In the Shadow of Man: Houghton Mifflin.

1972 Premack, Ann James & David Premack. 1972. Teaching language to an ape. Scientific American.
1994. Savage-Rumbaugh, Sue & Roger Lewin. Kanzi: The Ape at the Brink of the Human Mind: John
Wiley and Sons.

2007. Herrmann, E. et al. Humans Have Evolved Specialized Skills of Social Cognition: The Cultural
Intelligence Hypothesis. Science 317.1360-66.

2009. Liszkowski,U.et al. Prelinguistic Infants, but Not Chimpanzees, Communicate About Absent

Entities. Psychological Science 20.654-60. 21/50

r’




Povinelli, D.J. & J. Vonk. 2003. Chimpanzee minds: suspiciously
human? Trends in Cognitive Sciences 7.157-60. ﬁiﬁ_ﬁ Q?&%‘\E?ﬁo
MRIBIEFREIE T IR TR

73
} BHEBEC (mirror self-

), | recognition), ......

“1.5-2 YR EM 2.5-4.5 &%

BT RERRA, RALE
TIRIZIEMLL, FEMEHKT
BE AR F AR E A RIE
FEMBHEES . "
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iana at Lafas

LOUIS

Mirror Self-recognition: A
Case of Cognitive
Convergence in Humans
and other Animals

Diana Reiss, Ph.D,

Sity Of

The Francis Crick Memorial
Conference

Consciousness in Human
and Non-Human Animals
Cambridge University 2012.

lution Group, Univer

e Evi

ognitiv

!



B 25 S s Kanzl
Kanzi 588 Ka9rE, /&

.................................................................................................... bt E3E Matata B E sk B

PP 12 . (Photograph by Sue Savage-
Rumbaugh).

APE

g
Savage-Rumbaugh, | ‘
AT S. & R. Lewin ,,'g"
HA ‘ 1 ‘T-\
THE (1994). Kanzi: The "

Ape at the Brink of ' ‘“‘_.
P @ the Human Mind. '8 "‘
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Kawali, N. & Matsuzawa, T. 2000.
Numerical memory span in a
chimpanzee. Nature 403:39-40.
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HMEWE O SEIEGE

Do other animals have a THEORY OF MIND (ToM)?

Corballis, M.C. 2007. American Scientist 95.240-48. The Uniqueness of Human Recursive Thinking.25/5




- BEELREEER (mosaiC) HEEERIBTE,
mslNAEEm, FlmnEs. B8, &,
A%k, HIANFEEEARE, BEERARE E’~J
BFRIRHIR..  EBEWEE— LHCEM:E%ZIKE’J
HzEe5SmE  (interface) .

- BEgENEAR—EHMIEZESBENER,
TR AEIBITIEE, ﬁﬂﬁE?&H#F‘Eﬁ EEENRWE IR

4)»1‘.‘)2N"

e Y FEE#AMEyEREEERNSE. T
) w \\Lu/m» 5 JE 4 :@%H%E*%E’JU%&FEE L., EERES
Ve ‘T:‘E:JJ%%J:mﬁ; RAEEE I‘E’]%—'JJU me.
ELRE NIRRT HRMENR, TJRELE A%R
EZE’J@%%E%E’J%
Wang,.WS.—.Y. Exp/oratlions in Language ° Lﬁﬁi’lﬂ :L_'u’hﬁ-r)ﬁ"ﬁ KEJZEE:—ILXEJ ] E’JEE.
s o f, RGERRSE LR —iF, R
S i, e RN SR hAEANERL S

BRNAER, THEHEMFTLE,
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W5 sE = R ST iR

Two pioneers in studies of Language Disorders & Brain.

Paul Pierre Broca Carl Wernicke
(1824-1880) (1848-1904)

28/50



AR LGB TREFE

Broca's aphasia

(Broca’s Area)

“Alright. . . . Uh ... stroke and
uh...l...huhtawannaguy...
h...h...hottub and.... And

the ... two days when uh . ..

Hos ... uh ... huh hospital and
uh...amet...am ... ambulance.”

Broca, P. (1861). "Nouvelle observation d'aphémie produite par une Iésion de la moitié postérieure des
deuxieme et troisieme circonvolution frontales gauches." Bulletin de la Société Anatomique 36: 398-407.

Dick, F. et al. 2001. Language Deficits, Localization, and Grammar: Evidence for a Distributive Model
of Language Breakdown in Aphasic Patients and Neurologically Intact Individuals. Psychological
Review 108: 759-88.

Dronkers, N. F., O. Plaisant, M. T. Iba-Zizen & E. A. Cabanis. 2007. Paul Broca’s historic cases: high resolution MR imaging of
the brains of Leborgne and Lelong. Brain 130.1432-41. 29/50
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o . 1= BEEE
Wernicke's apha5|a. (Broca’s Area)  (Wernicke’s Area)

“It just suddenly had a feffort and all the
feffort had gone with it. It even stepped
my horn. They took them from earth
you know. They make my favorite nine
to severed and now I'm a been habed
by the uh stam of fortment of my
annulment which is now forever.”

Dick, F. et al. 2001. Language Deficits, Localization, and Grammar: Evidence for a
Distributive Model of Language Breakdown in Aphasic Patients and Neurologically Intact
Individuals. Psychological Review 108.759-88. 30/50




Whole brain Azevedo, F. et al. 2009. Equal numbers of neuronal and nonneuronal cells make the human

1508.91 £ 299.14 g brain an isometrically scaled-up primate brain. Journal of Comparative Neurology 513.532-41.
170.68 + 13.86 B cells

86.06 £ 8.12 B neurons

84.61 +9.83 B non-neur Cerebral cortex (GM+WM)

0.99 non-neur/neurons 1232.93 + 233.68 g

77.18 £ 7.72 B cells

16.34 £ 2.17 B neurons
60.84 + 7.02 B non-neur
3.76 non-neur/neurons

81.8% mass
19.0% neur

Cerebellum
- - [ Y i i 12255 N 154.02 £ 19.29 g
Rest of brain L CE e ; ;“) 26 o4 t) (’1” 85.08 + 6.92 B cells
8.42 + 1.50 B cells A \ A & g, ’ ) - =
6.:66 40,12 B neurons 0.23 non-neur/neurons

7.73 + 1.45 B non-neur  7.8% mass 10.3% mass; 80.2% neur
11.35 non-neur/neurons 0.8% neur

31/50
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Where are we going?




EH BUF&sTE AO{Es 2022 £ 8 B 11 H

All 0-14 15— 59 =60 60 - 64 >65
# 7292K@ 773K 4376 K 2142 K 622.5K 1520 K
(%) 2022 (10.60%) (60.02%)  (29.38%) (8.54%) (20.85%)
7150K @  -0.77% -8.91%  +9.69%
2012
+1.98%

FLXEBAOLEE BRGEETFER Baan 202155 A11 H
# 1.41B@ 253 M 894 M 264 M 73 M 191 M
(%) 2021 (17.95%) (63.35%) (18.70%) (5.20%) (13.50%)
134B@  +1.35% -6.79%  +5.44%
2011

+5.22%

33/50



2009 &5

(1933 2018)

AR —

1 BB

T

IR RS T S RAGR

| |
| m—— |
K 7GN

A P R 8

BEA .

NE o

Professor Charles Kuen Kao (5%&) (1933-2018), was the recipient of
a Nobel Prize in Physics in 2009, & was known as the “Father of Fibre
Optics”. He had Alzheimer’s Disease, as did his father.

34/50
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B2 (Ventricles, Vent) 283
NI = N LV

b EHE IR R e
(entorhinal cortex, EC) k2 &

42 (hippocampus, HC) o

NN NN
F= I R .

Cabeza, R.et al. eds. 2005:41.
mnes Cognitive Neuroscience of Aging:

""" Linking Cognitive and Cerebral
’ Aging: Oxford University Press.

R S W T
(== L I N = 2 = =

)

\

e e 2
2 o o

Stix, G. 2010. Alzheimer’s:
Forestalling the darkness.
Scientific American 50-7.

0.2

Annualized Percentage of Change (%)

g
o

VentBrain 0 T P F HC EC Cd Cb



Abnormal

w== BIOMARKER MAGNITUDE ==

Normal

2 |
Tau-mediated neuronal injury and dysfunction

s Brain structure

== Memory

=== Clinical function

FACE

VELVET
CHURCH
DAISY

RED

Cognitively normal MCI Dementia

wess CLINICAL DISEASE STAGE =9

http://adni.loni.usc.edu/studydesign/background-rationale/  Based on Jack, C.R., et al. (2010).

Hypothetical model of dynamic biomarkers of the Alzheimer’s pathological cascade. Lancet Neurol. 9(1), 119-128. 5550



http://adni.loni.usc.edu/studydesign/background-rationale/

fis 2B R sR M 8E /18944 1k. Brain and cognitive ageing.

Native Volume in cm3

Cerebrum GM
1000
800 %
600
400
0 50
Age in years

C_erebrum WM

Age in years

71‘"“ Grey matter
AR ST Y AT R A
« R 11 REAZTEIE
o RFW{EBT (synaptic pruning)

100

EI White matter
AR T Y 1 R A A
%30 RAA A E|TEIE

Performance (z score)

1.0 -

0:5 =

o
o
I

=46

B Arithmetic
— Comprehension
= Information
= STM: Family Pictures
STM: Stories
— STM: Word Pairs
Vocabulary
— WM: Letter-Number Sequencing (WAIS)

~1.8 =

0 10 20 30 40 50 60 70 80 90
Age (years)

Hartshorne, J. K., & Germine, L. T. (2015).

Psychological science, 26(4), 433-443. 37/50



Siemans 3T Scanner ™%
Shenzhen Institute of

Advanced Technology =g P 4 Siemans Primsa 3T Scanner
2017.10.10. R - UBSN, HKPolyU. Since 2021.
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Magnetic resonance |mag|ng of bram structures
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(functional connectome)

mETE BeE

HKRGC-GRF 15601718 40/50



N _
=3|::ITL gﬁﬁﬁ # i Related 552

' ' ' Y EEE Unrelated 4 3'?@?
Semantic primin /
p g {&xz8 Pseudoword b ] % Ak
g : o
G
E1SU.UU
£
E1UU.UU
&

0o

20.00 40.00 60.00 30.00

Age

HKRGC-GRF 15601718
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fSZE[E (Electroencephalography, EEG)

(L s ey e e Ter | e

A NSV

BB REEER80ndtarfdaceifaziesodeaagioagdania

BioSemi 32 channel. 20160414 @ GH146 HKPolyU



=05 miGE (verbal fluency) &
FB12%I8E /1 (interference control)

+tEME HE 8
B BT EL
A BRI B
W ABIEE B

Fong, Hui, Fung, Ma, Law, Wang, & Wang (2020). Quarterly Journal of Experimental Psychology.

Duration:

400 ms { < <K<K LKL
ISI:

2100-2600 ms

384 stimuli
in total

Fong, Law, Ma, Hui, & Wang (2021). Brain and Language.

15

10

-10

—RC-FC

~--RC-Fl

-—RI-FC

---RI-FI

0

500
Time (ms)

1000
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_ AIFERREE
155 E (complexity)
EFEFER TFE *

4
- PO

Young YoungOld
(18-25) (60-70)

Yoﬂlng Youn'gOId 0ldOld

d

T7

F7

FC5

CP5

p7

HIRE

Fpli

AF3

Fp2

AF4

F3

FC1

F8
Fz F4

FC2 FE3

IC3

CP1

P3

cz c4
e CcPe

Pz P4

PQ3

01

P8

T8

P
Oz g

kS IE

Ma, Fong, Xie, Lee, Chen, & Wang (2021). Regularity and randomness in ageing: Differences in resting-state EEG complexity

measured by largest Lyapunov exponent. Neuroimage: Reports, 1(4), 100054.
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Cognitive reserve, brain reserve, and brain maintenance

A& ThgE T 1
)
Wb AR Small A = {4

/ ¥ Large A = f§#EEE
BRI A

Jﬁ§1ﬁﬁ1¥ﬁ \\‘\\\\\\\\\“\\\\\\\\\\\\\‘
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\ 4

Fik

5EH FHEEH 4 ZF
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W 1/EJJ HE

Pre-learning

Prel
(Behavioral test
battery)

Pre2
(MRI)

L2 word learning

S$1-S12
(Learning
components)

$3,56,59,512
(ERP)

Post-learning
Post 1
(Behavioral test
battery)

Post2

(MRI) \

—A.E
—a[A /= AR

PAETHEERY MRIJEEG 5t

) 5 R By 52 T K% e 4 A0 £

(D Phonological Awareness Test (@ Stroop (3 Digit Span Forward
® @ Hong Kong List Learning Test (5) Two-back (& Raven’s SPM
i (D) Picture naming Category fluency
Structural scan L2 word learning task Resting-state fMRI
(~ 8 min) (~ 36 min) (~ 8 min)

1 1 1 N
1 1 1 2

Learning Revision: same or different? In-class quiz:

24 12 verb-noun
phrases

' o) caffe

read aloud & write

/Q

e

Backward translation task o
4

3 4 A

Mismatch
— Match

0

.- Same/different
judgement

-
[ A i < |

(2010)

Palmer et al.

Same components as Pre 1

Same components as Pre 2

EEBE AR

HKRGC-GRF #15606119

Fong, Ma, Chui, Law, Hui, Au, & Wang (2022).
Frontiers in Human Neuroscience, 16, 787413.

CERSIIE- 3T F

Greetings! 17

Practical English
for beginners

BEIY

Hui, Fong, Leung, & Wang (2022), 17th International
Conference on Language and Social Psychology,
Hong Kong, 24 June 2022 [Virtual]
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Diffusion MRI

55 5 B T B B 4

Resting-state functional connectivity

=1
il

Hil

BHIE
TS

/INE

Funded by Research Institute for Smart Ageing, and by Sin Wai
Kin Foundation. In collaboration with School of Nursing &
Department of Applied Biology and Chemical Technology,

Brain age estimation

707?
627
757
60?
687

HKPolyU, Nethersole School of Nursing, CUHK, and Department

of Electronic Engineering, CityU.
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5 71| RS

HAREEE

« ZFHERX HUI, Nga-Yan Roza

« E4UE MA, King-Hang Matthew
« J5%8 FENG, Yun

* BEEEAR CHEN, Jiaxin

« HHEE XIE, Chenwei

« B4 LIV, Zhuoya

« Z=F3E LI, Fangfe

« B—= WU, Yifeng

« EREEZS YAU, Lai Fan Toby

5 & 1EF (Collaborators)

« BB T KEEERE KRR,
sREFIHE L. HANEELF
EHBIBT REBEAEY BRI
BRITEREL
BBEPXKEPITREIEE
BEERHKR. EUERER
BFEWHMAEBEF I ERREEIIR

ABE T HEABBI LS

5 & Bhi4E (Funding Agency)

- EEMREYBERMRE
HKRGC-GRF #15601718 & 15606119

« HAMET KEAXEE (Faculty of
Humanities, HKPolyU)

- ERETIREBTERITF (RISA,
HKPolyU)

« EABBRESHR/AT (Sin Wai Kin

Foundation Limited)
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For PDF file, email
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