RE&s T
EVIEWS

T EENYMARIESF S M T IERYiE R
A P2 A%k 2 Rinkevich Baruch®, # E st ?

(1. WENEVERSE, R R, IR HiE 266003; 2. WP EVEE KRS, GHEARYZFEE S e s BT, 1
R OH S 266003; 3. LIS EZUGEFEREIT AT, MR RIWE A EAE T, M 31080 LA A1)

WE: @AM EEAYFHNBREAZZEN, 5L IM(FR )RR, 23K +FOLE, &
FRAMB M IR RANGE ERRIZRNKF, BAEIRALEGREDLR., KX EENBTR
FREFERAMN Y M RGRR B, BARBT —AEKRRIE, BpiFE MDY ARAE @I FR
#x, TOMEHK @I T HmEN., HKERTHYGE —FERRIANAHIR TFTFAE ORI
B &M E M F T BT @ILGPS M), F AR BRI S 6 RART @ IL(ASC). Xk
JOEFERAARFR., BA. LBLE. AANAST T ORLEEEA. SERFFEHN, BFELFH®
) iPS e F ASC A RIFLRLIKRE, A T@RaRLF AR KA. Robit 47388 M

BAE ML Z .

KEEIR: HELRAMSIM, @RS iPS e, Taie, KA MR A

hE4SES: Q178.53, Q813.11
DOI: 10.11759/hykx20200613001

T EHES Y IR EZ, 150 ZAER AV
AL LIV | BRI IE I A A ) R B O T AL 4
BETREA YA R, VR A Y i R A AR W)
ln) g T E B TRk, A IR — R i )
AR E AL ZH Y, B R 2H 2 20 L
W R LR R G 5 37 W) o A8 2 R 2 B
I A A R G R T A B, AR DRSO T,
JEAR A0 2 i 5 2 T T ) A =1 Y R s el g
S b MU B T AR R AR Y e A R B . H A
CLEE T 940 RN EL R4l R, KRB0 76 % 1
BRI R GE, TEARZOUERT T 2, Sl R
M2 o AN AR AR B WA A B AR, RS TR
W)2E DA D) e L PR 41 2445 Tl 5 SR E DY, B
B4 TIRAKFBE A TTEMESN Y ORI Hydra . 4
W Caenorhabditis) I Z, I 418 ¥ 25 (Anemonia
viridis) FIXTEF (Penaeus) 4L A (>1 A H) AR ES
R BT A A5 B PR G S P A Ak A AR AR

A SORT T AF A Y 1 T HE B3I ) A 8 5% 08 B Y
HERMEAT T 23R, B3 T W FL 3h ) UL AR R 1
S 21V N TR o2 N 1 TN L el e RS 7R S A
T AL GPS), ENTEA — A E A RHE: B A TR
M ae Sy Mo fae )y, B E 24 ff 1k, v 1
ok AT A e A S A Y TG A S0 ) A LR T R i

SCERFRIRED: A

X EHES: 1000-3096(2021)01-0146-09

e B — R BN RS A A, A AR L
AL RS iPS HMLAY T AR R R
PAA= R A 84 A 1 200 B 1 O 7t AR 0 M

1 ZEpE#E

TE P T S0 ) 200 L TR B AR IR 24~72 /)
IR R AT LR o 200 7 L 4 2 B9 AN O3 SRR
&, OIanan oA e IR H A R 3 A RS (g 225
FLO LA, & 20T A PRIRCIR AT 1 R i 1k
ARESAFAEAF SR ATREE, B an7e LA -+ 240 i A7
TEFE AN TR BE (0 2 MO i L AR, 200 i T L2 o iy B 2
WIS 5 MHEA—FIRRIRAY 1L, JF HiXse i
X fih 38 H LR BOAE S B O B X AR R DR
BHWMTAM P “G-alert” F1 T #RELAHM Y
“Gow)” 17 IR AR AE R BRAR S L AT SRR T BR 1,
I HAEIE 4 (1920 55 ol 455 T BEAG 0] 21 40 i J# 39

Wi H 8- 2020-06-13; & [l H 38: 2020-09-27

HETWH: INRE AKRFEE (ZR2019MCO51), Hi g 1 AR
k%54 (201822025)

[Foundation: Shandong Provincial Natural Science Foundation, No.
ZR2019MCO051; Fundamental Research Funds for Central Universities, No.
201822025]

EF TN F1.(1993-), B, WEHHM A, Bi+Hrsd, E2RFMEHE
HEW2AFSE, E-mail: keykamio@163.com; #ED®, B, ME1EH, #Hi%,

E-mail: huguobin@ouc.edu.cn

146 TEPERLFA /2021 4F /55 45 45 /45 1 3]



R HREGR @
EVIEWS

Coller S5V FI%% S5 ST T N A5 VR AT 4k 40
TE =TS AR 5 (Fo 22 20 4 fu 4o ) 4 2% 25 K5 )
PRI AR 240 5 B0 B AR A, & B 1k R ) R 15
S HE I —URAS, B FORESERAL T 3h AP,
HA W, A — A5 kA s,
ANTR) At 290 A S 4, A L R T AR g
oo 33X byt AR IBOSAR T 40 B A5 2 RE T A Y
7 WS T ME S A A R PR T AT RE

2 BT a
T AR RNE BB S W R B .
Y AR R R, BT [ T A

Zhetk, A8 AR SV 2 AR YR Y B AT A i 2k
AU AN R B e AR ep T Al B T R R R
B He By AR, AT 43 o R JiR T 40 L (embryonic  stem
cells, ES 40 J0) 1A A& T 21 ifd (adult stem cells), A&
T4 245 © e e e U R s Ak A, AT
KV TR LBk iRl 2L, i T 400 . M T40
AN = R O A S = B I 7 R N S
PRSI —RE, BT ZREMEE 2R a1
{EL Y TG HE 2 ) A T 20 P S e A D, RS
FEAAR A R B A 1 40 L ) 1 B AN A T R ) T
AR N 22, DR I X 3 4 A T 40 i ) F 5 —
BB BT . X EL S A pE s R W AT LA E
S3Ak B AR AR IR R SR T AR, ik — A R EE B
Sk A 20 B 57 07 v v R R T AR

55 AR T 48 6 ARE % A DG 1 2 PR T 20 Jfd (cancer
stem cell, CSC). 8 1 20 g 55 [5] - 15 (1) A4 124
ML, BT LA AR A 20 AR P ) — Bl i e B,
A AR B ARE S, AT LA S A H A A e T A
Ji, Rk AT DA A SR A A o 51 a0 R A% et
J7 98 (canine transm-issible venereal tumor, CTVT)J&
— R A ETES B F S G, I AR . X
MR MNRESE kIR B EC 2 T
6000 4FEU2 HHA VAR IBAAAE I LA A4 .

3 HREIETER

B LZRE T 41 GPS 41 ) B [ 76 5 9 hE
LA 38 53 247 A 5 R0 I 5 4 A 1) Y 1 28 7
“TCRR” HETERR T, AN B 2 b he, Be
{1 e A A1 O i A E R A O~ (R o Y = B 1
(ES 4iff), miFLsh¥ £ 68 T 40 M AE (R S RN {4 P 2R 5%
IR & A ¥, H 2006 4F Takahashi Al

Yamanaka B K FEH/NER iPS MBIk, X
HARCYAEH GBS S Z Ml FLsh ¥k iPS 40,
HEHE T AR B | BRGlR F A ARV 2 U
5% HEIMFLIY) iPS 402 i 5 | A g L K]
SO B2 AL TR/ BURI AR dn i, AT L
8 2 LA B EL SR R F (A OCT4  KLF4 ,SOX2 Al
c-MYCO)ERZ /LA iPS 4. iPS 4HERE
g el F A AN, HRAH iPS A1 IRAE
e E R AR

X TR sh Y, FHITA Gt AZE) OCT4/
POUSF1., NANOG, SOX2 #%3H F¥4958 (Coturnix)
JR TG B AT e A 25501k R iPS AL, il Rosselld
SGUE A F A/ N B AR K PS4l i —
21 4> Wi 2L Bl W e 53 TR AT LA At A el L 2 M
(B3 M) FITCHHESI Y CRIE) T 75 5 5 70
M ZHE T A0 . XL IR T B R T A M
S FREME, WARATETIZ 1Y R G0N T 40 i 3 R A
Al RE s BEORSF (B 1o T 1 40 5L R 2 ) O/ < Pt
TN ZAERTTT R, sk —L 3L K (Vasa . Nanos
1 Piwi) = G ith (1) Z2 R T4 I T DA7E — 2 5 B AR 1Y)
P OKIE . i B A A S AT X e S R 7
AR Rl B 22 RE T 40 M b 38 R 5 EmEAE T . RS
HE DR A A R 7 3K SIS 40 rh A e — Ve e 3E
(il 3 24 AL BB Y R

BARCTHFLIECAE . & RS FIEMFLEEE
HESHP) (%26 55) W iPS 4B T H ke, (H
TCOC T PETC A HEAE W) B A GRS . ol 3 A 44 4
ML= iPS A —A A i R B R R, X
07 vk SR 1 40 O3 1 R e s A IR IR AR X —
RELTS, Ay vl 3 TG HE 30 0 At M 85 e 4t 1 o iy JEL IS

4 T 40 Mo 75 g ¥ T8 HE 50 4 40 B3 R

H B B A

T TG HE 3 4 v A T 240 i 25t 3 o 4 D
{HAEAER 2 B Z Be T 40 il (pluripotent stem cells), IX
P 20 if E AR AL TG P . A RO e B
YERT . BARTERS 73 To A MESh ¥ tn i JE sh ) vh 2 g
R AR X B D, R 4%~6.5%, (HJE8 6 HEshPib
e AR w0 0,

4.1 HHHW
WA s SR AR SE | AR B9 Z A s W 25 8E, Bl
BRI A R R Se s AE Y HAKN S A

Marine Sciences / Vol. 45, No. 1 /2021 147



RE5:T
EVIEWS

Oct-4 (Pou5f1)

c
Sox-2

-

s =
H i Pousf1 (NP_038661) £ Sox-2 (NP_03553)
[ 9 989
b7 # PouV (NP_001103648) 3520 >\ 80% 5 Sox-2 (Np)w 3. > 98%
i HE T Pousfl (NP_571187) !Ekaa / J2% LA 99828 8%
S YN 3 Hi Pou J da.a. i 1L fo - 99 5
%LL{ Bl 7 - — b 2t fi Sox-2 (NP_998283) 315a.a. b
S VVL (NP_001163355) 472a.a. S0 SoxN (NP 524733) 315a.a.
I
472a.a. 572a.a.
mm Homeobox domain (c100084) mm High Mobility Group (HMG)-box
= Pou domain-N-terminal to
< homeobox domain
0 7k
X5 (s d e
N C-myc KLF-4
8 #ZHl C-myc (NP_034979) % Bl KLF-4 (NP_034767)
T S \\ 939, I ———— \\ 88%
i . 4 i - 4 ..
X.J’ m_w(NP_l)Ull)ZG_lZB.l) T oo X.J’ KLF-4 (NP_001233584) — aa ) o
B P myca (NP_571487) 416a.a. BEthti KLF4a (NP_001106955) 214a.a.
o S dmye (NP 525062 419 6% S0 Luna (NP_995811.1 396 o
W L dmyc (NP 525062) a.a. L Luna (NP_995811.1) 396a.a.
S - -
S 717a.a. 79laa.
o mm Helix-loop-helix domain (c100081 mm 7n finger (GOG5048)
Rt

1 SEE s iE T AL N B R R R SR B
Fig. 1 Phylogeny of species used and stem cell gene homologies
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Fig. 3 Schematic illustration depicting the suggested path-
ways of using adult stem cells and iPS cells for the
development of permanent cell cultures from marine
invertebrates
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Abstract: Establishment of cell lines is of great significance in the field of biology. Contrary to the field of insect
research, in which development of various cell lines has become routine, the marine invertebrate cell culture re-
search has remained at the primary culture stage. Not a single marine invertebrate immortal cell line has been es-
tablished yet even after decades of research. This paper discusses the research progress in the field of marine inver-
tebrate cell culture in the recent years. It also discusses the basic principle behind the development of immortal cell
lines from marine invertebrates through induction of cellular stemness. At first, induced pluripotent stem (iPS) cells
of marine animals must be prepared. The technology used for developing iPS cells of mammals and other verte-
brates is quite developed and involves dedifferentiation of somatic cells into iPS cells using transcription factors.
Another method that can be used for developing iPS cells involves the use of adult stem cells (ASCs) from marine
animals. There are a large number of ASCs in marine invertebrates; the ASCs play an important role in many proc-
esses, such as organism development and reproduction. Under certain culture conditions, iPS cells and ASCs of

marine invertebrates can form immortal cell lines using characteristics of self-generated stem cells.
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