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Abstract: Mammalian chromosome engineering refers to its editing through various methods to create animal models
for chromosome diseases, pharmaceutical factories of human proteins, dissection of mechanism underlying evolution,
and even synthetic life. In recent years, some milestone technologies of mammalian chromosome engineering, such as
natural chromosome modifications, chromosome design and synthesis, and chromosome large fragment transfer, have
been developed and integrated with each other. At the same time, embryonic stem cells have also been developed as a

new chassis for mammalian synthetic biology. Applications of embryonic stem cells to synthetic biology greatly
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promote the development of mammalian chromosome engineering, giving birth to a large number of animal models for
studies on diseases and evolution, including mouse models for Down syndrome, mice producing human monoclonal
antibodies, and chromosome-ligation mice to study the biological effects of chromosome recombination. However, the
manipulations of mammalian chromosomes are still challenging due to the lack of comprehensive understanding on
chromosome composition and mammalian development. In addition to technological challenges, there are issues with
bioethics and bio-safety. In this review, we review main technologies and current applications of mammalian
chromosome engineering, and we also highlight future applications and challenges of mammalian chromosome

engineering.
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Fig. 1 Applications of mammalian chromosome engineering(This figure was drawn by FigDraw)



$4% www.synbioj.com 401
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s I
5 i BA
AttB/P— [ {3 5 B/P(attachment site B/P)
BE— 745 45 (base editing)
Cas— CRISPR #5¢ 25 [ (CRISPR-associated)
c¢DNA— H % DNA(complementary DNA)

Cre— ¥k H 2 i (cyclization recombination enzyme)

CRISPR— # U 2 f% (5] B J 1] 5 82 52 (clustered regulatory
interspaced short palindromic repeat)

crRNA— CRISPR 1 A% i #% B (CRISPR RNA)
CYP— il {4 & P450 Z& [ (cytochrome P450 proteins)
ESC— JIEffT-41 B (embryonic stem cells)

Flp/FRT— Fll 4 [ /0 % B 12 31 245 (flippase/flippase recognition

target)
GP-Write— %:[K 4% 5 i1 %l (Genome Project-Write)
HAC— AZE A T4tk (human artificial chromosome)
HPRT— 03 WL W4 13 98 1% B 2 5 7 [ (hy poxanthine
phosphoribosyltransferase)
HSV— J& 5 7 (herpes viruses)
Ig— %% R A (immunoglobulins)
iPSC— 5 51 £ T4 i (induced pluripotent stem cells)
JCVI— Ta & SCRERWE AT (J. Craig Venter Institute)
LoxP— LoxP /i &5 (locus of X-overP1)
MAC— /MR A T4 B4k (mouse artificial chromosome)
MMCT— T4 5 (1 Y AR % 7 (micro-cell mediated
chromosome transfer)
PE— & 54w H (prime editing)
PEG— % Z —F#(polyethylene glycol)
PEI— 2§ .} Y} (xpolyethyleneimine)
PLL— £ % L-#1 %2 (poly-L-lysine)
sgRNA— [i] 5 RNA(single guide RNA)
TALEN— %% %00 IRl 7% 208 2] 11 4% 1% 1 (transcription
activator-like effector nuclease)
tracrRNA— J2 7% crRNA (trans-activating crRNA)
tRNA— %12 RNA(transfer RNA)
UGT2— UDP % %) B 18 1 5 5% 7% i 5 i 2(UDP
glucuronosyltransferase family 2)
Wnt— Wnt &K (Wingless/Integrated)
YAC— F#BE N T4 44 (yeast artificial chromosomes)
ZFN— BEFR % W A% 2 B (zine-finger nuclease)

& £ X W
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