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Research advances on animal genetics in China in 2015
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Abstract: Chinese scientists have made significant achievements in the field of animal genetics in 2015. Incom-
plete statistics show that among all the publications of 2015 involving nematode (Caenorhabditis elegans), fly (Dro-
sophila melanogaster), zebrafish (Danio rerio), African clawed frog (Xenopus) or mice (Mus musculus), about 1/5
publications are from China. Many innovative studies were published in high-impact international academic jour-
nals by Chinese scientists, including the identification of a putative magnetic receptor MagR, the genetic basis for the
regulation of wing polyphenism in the insect brown planthopper (Nilaparvata lugens), DNA N°-methyladenine (6mA)
modification in the Drosophila genome, a novel molecular mechanism regarding the dendritic spine pruning and
maturation in the mammals, the mechanism for the CREB coactivator CRTC2 in the regulation of hepatic lipid me-
tabolism, the control of systemic inflammation by neurotransmitter dopamine, the role of Gasdermin protein family in
triggering pyroptosis, a parvalbumin-positive excitatory visual pathway to trigger fear responses in mice, etc. Chinese
scientists have also made important contributions in genome editing via TALEN or CRISPR/Cas system. According to
incomplete statistics, more than 1/5 of the publications related to genome editing in 2015 are from China, where a
variety of animals with different approaches were targeted, ranging from the worm to primates. Particularly,
CRISPR/Cas9-mediated gene editing in human tripronuclear zygotes was successfully achieved for the first time.
China has been one of the leading countries in genome sequencing in recent years, and Chinese scientists reported the
sequence and annotation of the genomes of several important animal species in 2015, including goose
(Anser cygnoides), Schlegel’s Japanese Gecko (Gekko japonicus), grass carp (Ctenopharyngodon idellus), large yel-
low croaker (Larimichthys crocea) and pig (Sus scrofa). They further analyzed the genome-wide genetic basis of the
species-specific physiological and pathological characteristics as well as their adaptation to environmental conditions.
In this review, we make a first attempt to summarize the research advances on animal genetics in China in 2015, with
an emphasis on the achievements led by Chinese scientists and carried out in Chinese institutions. We will briefly

discuss the significance of their research and contributions of Chinese scientists in animal genetics.
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Fig. 1 Publications on Genetics referring C. elegans, Drosophila, Danio rerio, Xenopus or Mus musculus, as well
as those referring China in recent 10 years (2006-2015) (Based on PubMed)
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Table 1 PubMed search result for publications on
genetics or genome editing of 2015

TALEN 191 41 21.5%
Cas9 854 189 22.1%
1045 230 22.0%
C. elegans 721 84 11.6%
Drosophila 1843 155 8.4%
Danio rerio 1076 209 19.3%
Xenopus 456 48 10.5%
Mus musculus 23 210 4539 19.6%
5 27 306 5035 18.4%
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Groucho
Wnt Wnt
B-catenin Wnt

Tef711
Jmjd6(JmjC Do-

main-containing Protein 6) Tef71
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Tef71 73 Tef711
Jmjd6 Groucho
Jmjd6  Tcf711 Tef711
Groucho Jmjd6
Tef711
B-catenin
Jmjd6
Jmjd6
Tef711
SCP3 R-Smad
TGF-$
VegT Nodal/Activin
TGF-p
R-Smad
(Receptor-regulated Smad)
R-Smads

SCP3(Small C-terminal domain

phosphatase 3)
74 scp3
R-Smad
BMP

(Linker)

Nodal/Activin R-Smad

(Midblastula transition, MBT)

SCP3
Nodal/Activin  BMP  MBT
SCP3
R-Smad
R-Smad
TGF-p
Etsl HDACI1 BMP

(Neural crest NC)

BMP
etsl(v-ets avian

erythroblastosis virus E26 oncogene homolog 1)

(Delamination)
Etsl
73l etsl BMP
id3 BMP
id3
Etsl id3
1(HDAC1)
Etsl HDACI id3
Etsl
BMP
Hspa$ RA
Hspa5(Heat shock 70-kDa protein 5)
70 kDa Bip(Binding immunog-

lobulin protein)  Grp78(Glucose-regulated protein 78)

(Endoplasmic reticulum(ER)

stress response) Hspa5

(Morpholino antisense oligonucleotides, MOs)

Hspa5s lhx1(Lim homeo-
box protein 1) pax2  atplbl(fl subunit of Na/K-
ATPase)
(All-trans-retinoic acid,
atRA) (activin) (Animal cap)
MO
Hspals RA
Ihx1 Ihx1
HspaSMO  [hxI  mRNA
Hspa$5
RA [76]
5

2015
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RNA
RNA
RNA
RNA
Oligo(dT)

RNA 90% RNA(rRNA)
poly(A)+ RNA
poly(A)— RNA

poly(A)- RNA—— RNA(circRNA)
circRNA circRNA
poly (A)— RNA poly(A)-
RNA
«“ poly(A)— RNA (SUPeR-seq)”
oligo(dT) cDNA
poly (A)— RNA circRNA
RNA Tang2009
SUPeR-seq
DNA rRNA
SUPeR-seq
HEK293T 141  circRNA
2891  circRNA
( 913 )
SUPeR-seq 2-
SUPeR-seq
o ( )

2- 81%
77l SUPeR-seq
circRNA
GLP
GLP G9Ya H3K9
GLP G9a Ankyrin
H3K9mel H3K9me2
GLP H3K9
H3K9
GLP
H3K9 G9a
H3K9
GLP G9a Ankyrin
H3K9 Ankyrin
H3K9mel/2
H3K9
GLP H3K9
Oct4 Nanog  Fgf4
H3K9
[78]
CCNYL1 CCNY CDK16

Cyclin Y-like 1(CCNYL1)

CCNY CCNYLI1
CCNYLI
Cenyll Ccny

7 Cenyll

Ccny
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Cenyll Vegfa
Sox9
CCNYLI CDK16
CDK16 CDK16 Zbtb20 Sox9
CDKI16 N Zbtb20
CCNYLI CDK16
7] CCNYLI Zbtb20
Zbtbh20
Vegfa Sox9 mRNA
mTORC1 Notch Sox9 Zbtbh20
mTOR(Mechanistic Vegfa [81]
target of rapamycin) /
Med23 BMP
mTOR
mTORC1
(mTOR complex 1) Notch
mTORC1 mRNA I
mTORC1 Med23
mTORCI1
Tscl
mTORC1
mTORC1 — Med?23 BMP
Med23
mTORC1
mTORCI1 STAT3/p63/Jagged/ Med?23
Notch Runx2
mTORC1 Notch Medl  Medl5
Medl5
(80] mTORC]
Med23
BMP
Med23 ETS1 Bmp4
Zbtb20 Sox9 Bmp4
Med?23
Sox9 bmp4  mRNA

(82] Med23
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Nodal
cad-
herin/catenin
1(HDACI)
HDACI1 Nodal
Nodal
“ " 7.0
( ) Nodal (84]
cadherin/catenin
cadherin/
catenin AQP5/8
cadherin/catenin
N-cadherin
AQP5/8
cadherin/catenin
[85]
[83]
Agp5  Agp8
AQP5/8
/

AQP5/8
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N-SREBP1
SREBP1
CREB
5.2 CRTC2 SREBPI
CRTC2 Sec23A
PARQ3 Scap/SREBP o 31A(Sec23A  Sec3lA  COPII )
SREBP1
CRTC2  Sec31A mTOR mTOR
SREBP Scap
CRTC2 CRTC2  SREBPI
Scap/SREBP
SREBP SREBP1
mTOR
Insigs Scap/SREBP CRTC2
Scap/SREBP
mTOR
[87]
CRTC2
PARQ3 Scap/SREBP
PAQR3 Scap/SREBP
PAQR3 Scap/SREBP (Hepatocyte)
SREBP PAQR3 Insig-1
Scap (Hepatic fibrogenesis)
PAQR3
SREBP la(Hepatocyte nuclear factor la,
PAOR3 HNF1a)
Scap/SREBP SREBP (Hepatic stellate cell, HSC)
HNFla
[86] HNFla
HNFla
HNFla SHP-1
(SH2 domain-containing phosphatase-1)
SHP-1 SHP-1
CREB CRTC2 SREBP1 ~ HNFla
HNFlo NF-xB JAK/STAT
HNFla
1(Sterol regulatory element-binding protein 1, SREBP1) (8]
HNFla

SREBPI COPII

M2



494 2 3 Hereditas (Beijing) 2016 38
COMP
Egr3
(Adiponectin) /
M2
M2
Egr3
MLL-AF9
T-cadherin M2
Akt
[89]
M2 (13
Egr3
(Cartilage olig- o1
omeric matrix protein, COMP)
COMP
1Y
COMP
COMP
(SPR) COMP (Kp= v
1.384£0.24 pmol/L)
I( HD1 ) IT ( Y
HD22 ) COMP
v 3
EGF ( 84-261) COMP alala2(IV)
a3adas(IV) a5a5a6(IV)
COMP v
1901 IV (Minor Col V)
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circRNA
1Y miRNA
\Y a5 circRNA
circ-
/ a5 RNA
ad exo-circRNA (4]
as5(IV) circRNA
al(1V) DDRI1 exo-circRNA
ERK Y
[92]
Hippo Hippo
&
(Hypoxia) Hippo 31 g3
SIAH2 Hippo 3D
LATS2 Hippo 17~77 332
YAP Siah2 17~29 60~77
LATS2 “ ”»
YAP HIFla
HIFla
LATS?
SIAH2 40
SIAH2-LATS2
Hippo 6 40
Hippo 6
RNA 6
RNA RNA [95]
(Exosome)
5.3
circRNA
MHCC-LM3
RNA( rRNA)
RNA(exo-circRNA)
circRNA
RNA miR-7

circRNA CDR1as



496 2 3 Hereditas (Beijing) 2016 38
GSK3B-Dzip1-Rab8 HOPS VPS33APIE
Dzipl (buff by) VPS33APPIE -
[98] bf
GTP Rab8 bf
Rab8
Rabg8“P* GDI2 VSP33AP¥IE
Dzipl Rab8 SNARE STX17-VAMP8-SNAP29
GSK3p VPS33A
[56] GSK3pB-Dzip1-Rab8 HOPS VPS41 VPS39 VPSI8  VPSII(
VPS16) VPS33AY440P
HOPS STX17
VPS33APPIE
TPX2 HOPS SNARE
(Microtubule flux)
CRL4
CRL4(Cullin-
TPX2 ring ligase-4)
CRL4
TPX2
Aurora A(
) Aurora A
TPX2 CRL4
TPX2
CLASP1 CRL4 Ddbl
Kif2a CRL4
[97]
CRL4
TPX2 DCAF1 PP2A
VPS33A°HE -
HOPS(Homotypic fusion and protein sorting) PP2A Ppp2ria Ddbl1
Dcafl %91
CRL4

PP2A
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I caveolin-1 EEAI1
caveolin-1
E3 RNF152 RagA GTPase Smad3/SARA Rabll  Smad7/Smurf2
mTORC1
1(mTORC1) TGF-B o]
TGF-B
Rag Ras
GTPase
Rag GTPase mTORCI1 TGF-p
Rag
5.4
E3 RNF152 RagA
mTORC1 RNF152 NLRP3
RagA K63 (Inflammasome)
RagA mTORCI1 RagA
RNF152 IL-1
RagA mTORC1 RNF152
RagA GATORI1
RagA
GATORI RNF152 mTORCI
[100]
Rag
mTROC]1 NLRP3
TGF-p 1 caveolin-1 EEA1
(Endocytosis) Dl (DRD1) NLRP3
(Internalization) DRDI (cAMP)
NLRP3 cAMP  NLRP3 E3
—_ (Clathrin) NLRP3
(Caveolae) TGF-B DRD1
NLRP3
LPS
[102]
TGF-p 1 (TBR 1) caveolin-1
EEA1 (Early endosome)
TGF-p 1
TBR I (Pyr-
optosis)
caveolin-1

GTPase Rab5s
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caspase cas-
pase-1 caspase-4/5/11
caspase
caspase
2015
CRISPR/Cas casp-
ase-1  caspase-11
GSDMD
GSDMD
(LPS
) GSDMD
caspase-1 1B
1p
1p
caspase GSDMD
N
GSDMD Gasdermin
N
[103]
Gasdermin
2015 «
RIP3
(Programmed necrotic death)
(Necroptosis) caspase
1(Rec-
eptor-interacting protein kinase 1 RIP1)
3(RIP3)
RIP3
RIP1 TRIF

2015

HSP90  CDC37
RIP3
RIP3
RIP3 RIP1
HSP90 RIP3
CDC37
HSP90
TNF-a
TNF-a
(104] RIP3
5.5
1
10%
21
A(Zymosan A)
IL-6
IL-6 STAT3
[105]
IL-6-STAT3
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Myh9
Lgr5+
Lors+ [107]
II (Non-muscle-myosin-II,
NMII) Myh9 Lgr5+
Myh9
(Dextran sulphate sodium, DSS) miR-184 Bel-xLL
Bcel-w (Reactive oxygen species, ROS)
Myh9 DSS
Myh9
NMII blebbistatin ROS
Lgr5+ Lgr5 ROS (
blebbistatin NMII  Myh9 )
Racl PAK1 Akt Akt
Lgr5+ RNA
Myh9-Rac1-PAK1-Akt miRNA
Lgr5+ 1061 miRNA
Lgr5+
miRNA  ROS
H9c2
miR-184
Bcel-xL
Bel-w 3/
[108) miRNA ROS
RNA
ROS
5.6
Ragl”™ (T B )
FoxNI"(T )
T

IL-1a IL-13 TNF-o  IFN-y

(Parvalbumin, PV)

(Superior colliculus, SC) PV
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PV

(Somatostatin,
SST)
VIP)
PV
PV

(Vasoactine intrestinal peptide,

PV SC-PBGN

(PTSD) (1091

PTSD
COUP-TFI  COUP-TFII
(Subventricular zone,
SVZ)
(Rostral
migratory stream, RMS)
COUP-TFI
COUP-TFII

COUP-TFI COUP-

TFI SVZ-RMS-OB

SVZ-RMS-OB
COUP-

COUP-TFII
SvVz
TFI
COUP-TFII SVZ RMS
COUP-TFI/COUP-TFII
Ascll
COUP-TFI/II

(CR")

SvVzZ

(NeuN")

Svz Pax6"

CR* [110] Ssvz
COUP-TFI ~ COUP-TFII
Svz

B-Arrestin
B- (B-adrenergic receptor, f-AR)

B- (

) G
B-Arrestin
B- (

) B1-AR/B-Arrestin2/ERK

p-arrestin2
Morris
B-
G B-Arrestin
G /cAMP/PKA
B-Arrestin/ERK

p-arrestin2

[-arrestin2 p1
ERK
G [111] B-
G
B-Arrestin
GluN2A-NMDAR
Bip N-
-D- (NMDAR)
NMDAR
NMDAR GluN1 GIluN2A
GluN2B NMDAR
NMDAR

GIluN2A-NMDAR
Bip
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(Magnetic sensing magnetor-
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(Cryptochrome, Cry)
(Cry/MagR
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