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Development of evaluation system using noninvasive measurement of cell/colony
motion of oral keratinocytes for quality control in regenerative medicine

lzumi, Kenji
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Autologous primary oral keratinocytes have been utilized for intraoral
grafting in regenerative medicine. After multiple-cells colonies were formed during an early phase
of culture, time-lapse photograpy was applied to the colonies randomly selected. Then, non-invasive
and quantitative measurement of the cell/colony motion was conducted using two specific image
analyses (algorithms) of Optical Flow (OF) and Normalized Cross-Correlation (NCC). As a result, we
revealed that cell/colony motion calculated by both OF and NCC positively correlates with the
proliferative capacity of oral keratinocytes showing populatoin doublings, respectively. Although it

is necessary to shorten the operation time of time-lapse photography and simplify the protocol for

future clinical use, this image analyses will allow us to develop quality control of cultured cells
in regenerative medicine.



2000

iPS



normalized cross correlation; NCC  Optical flow; OF 2

4
15 24
24
NCC OF
NCC OF BRI H > T LERER INFiliEFIBEECIC FIREESEITIFER (re# 2015-5018)
NCC 2
6B 0,025% MITS S T EREEE)
1 NCC
o QT 3F /04 MeEEE
1 MiriE + 35mmiEEEIC3.0-4.0x 10° DiRETHETE
( Epilife® &, 0.06 mM of Ca** )
2 ER=1]
S WST AR A=A D HEFEANE (BZ-X700, Keyence)Z#RWT
(159 EIC 2T ) Ul 10— % imEs
NCC 24 B¥R9 TRAILIE96TL — LEETA TP AT (BZ-X analyzer , Keyence)
ZFrY 35mmizEMOS#% 2+ (BZ-X700 , Keyence)
DI Dl
Framel
Frame2 Frame 1
p Dl
Dl DI«
p 1
o a 1
OF BB I0=—DEBIREDETRIAE()
1 fMFRI0-—DSEENE (D)) : 0 DE
2 Colony 1 (@j Colony 1 &
2 OF ® S
'y Colony 2 0 Colony 2
Colony 3 Colony 3

M V M OF Frame 1 Frame 2

FBLE © pEEERERIOME
TEENE(DI) : I DSIBNE U T OER

a=1-p

OF



Population doublings

R0 —DESNEEDE AT E(2)
T EEHEE - MVMOE

PD
3
DI MVM
DI MVM 1
3 DI MVM
2
2
2DMEENAEIEIECHRfeiEIEREE DB R
NCC , OF
0.50 : ® ES
e 7 o o
o o o ® _H:“
D 0.30 " s E X > . . L] Qi
et O a °
w| Seoam g WL T | .
e ® e R a y = 0.0493x + 0.1991 < }
o - . R2 = 0.0788 =i
oo U’ 0s 1 1.5 2 25 a
PD ' PD '
Pearson’s r = 0.28, p = 0.0014 Pearson's r = 0.24, p = 0.000096
(n = 125 colonies from 11 individuals) (n = 253 colonies from 13 individuals)
DI
MVM PD DI MVM PD
DI MVM
DI MVM NCC OF
/
DI MVM
pO

pO

s b



OF

el — ok ok R Q% o S — ek

pO

e
i
|
g g B
po & . N
j? (o= 1BE HEMAR)
B & - WiaEse - B
BARERSE RETRN
a e —
A
o A{ i s

A REBRRRE
W RETER
.'I E N

B —— WfagiEE —— &



1 1 0 1

Hoshikawa Emi, Sato Taisuke, Kimori Yoshitaka, Suzuki Ayako, Haga Kenta, Kato Hiroko, Tabeta 10
Koichi, Nanba Daisuke, lzumi Kenji

Noninvasive measurement of cell/colony motion using image analysis methods to evaluate the 2019

proliferative capacity of oral keratinocytes as a tool for quality control in regenerative

medicine

Journal of Tissue Engineering 1 12
DOl

10.1177/2041731419881528

6 1 5

Hoshikawa E, Kimori Y, Sato T, Kato H, Suzuki A, Haga K, Nanba D, lzumi K

Quantitative measurement of cell colony mobility using image analysis methods for quality control of oral keratinocytes: A
preliminary study

5th TERMIS World Congress

2018

Hoshikawa E, Kimori Y, Sato T, Kato H, Suzuki A, Haga K, Nanba D, lzumi K

Quantitative measurement of cell colony mobility using image analysis methods for quality control of oral keratinocytes

The International Collaborative Symposium on Development of Human Resources in Practical Oral Health and Treatment

2019

Izumi K

Current and Future Research Topics on Tissue Engineering of Oral Mucosa

The International Collaborative Symposium on Development of Human Resources in Practical Oral Health and Treatment

2019




18

2019

Hoshikawa E Kimori Y Sato T Kato H Suzuki A Haga K Nanba D

Izumi K

Quantitative measurement of cell colony mobility using optical flow and normalized cross correlation as a non-invasive tool

for quality control of oral keratinocytes.

Japan-Singapore International Skin Conference 2019

2019

Hoshikawa E, Sato T, Suzuki A, Haga K, Tabeta K, Nanba D, lzumi K.

Noninvasive Cell Motion Monitoring Using Image Analysis Algorithms: Atool For Quality Control To Discriminate Epithelial

Regenerative Capacityof Oral Keratinocytes.

TERMIS-AM

2019

2018-149488

2018




(Nanba Daisuke)

(10380255) (12602)
(Kimori Yoshitaka)

(10585277) (33401)
(Tobita Seishi)

(30164007) (12301)
(Sato Daisuke)

(70778703) (13101)
(Kato Hiroko)

(70749994) (13101)




