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Interaction of heat shock protein Cpn10 with Cyclin E/Cdk2 substrate NPAT is involved in
regulating histone transcription

MRS B2, TR T2, pRER S, mRBIE RS, JMR T, MR TER Y, HLME RS, B, R VP
1. Department of Biochemistry and Molecular Biology, Zhejiang University School of Medicine, Hangzhou,
China
2. Key Laboratory of Tissue Engineering and Regenerative Medicine of Zhejiang Province, Zhejiang University
School of Medicine, Hangzhou, China
3. Department of Orthopaedic Surgery, Second Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou, China
4. Department of Abdominal Tumor Surgery, Zhejiang Cancer Hospital, Hangzhou, China

Precise modulation of histone gene transcription is critical for cell cycle progression. As a direct substrate of
Cyclin E/CDK2, NPAT is a crucial factor in regulating histone transcription and cell cycle progression. Here we
identified that the Cpnl0/HSPE, a 10KD heat shock protein, is a novel interacting partner of NPAT. A pool of
Cpn10 is colocalized with NPAT foci in nuclei. Gain- and loss-of-function experiments showed that Cpn10 was
critical for histone transcription. A conserved DLFD motif within Cpnl0 was critical for targeting NPAT and
modulating histone transcription. Importantly, knockdown of Cpnl0 disrupted the Cajal body-localization of
NPAT without affecting Coilin foci formation. In addition, Cpnl10 is important for S-phase progression and cell
proliferation. Taken together, our finding revealed a novel role of Cpnl0 in the spatial regulation of NPAT
signaling and disclosed a previously unappreciated linkage between the heat shock protein and histone

transcription regulation.

Advances of IDH studies in Cancers
Peipei Yang®, Weicai Chen*, Jiongyan Ding", Quan He', Qing Sheng*, Wen-Bin Ou***
1 College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou, Zhejiang, China
2 Zhejiang Provincial Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua
University, Jiaxing, Zhejiang, China.
Abstract:
The point mutations in the active-site arginine residues of isocitrate dehydrogenase (IDH) (IDH1/R132,

IDH2/R140, and IDH2/R172) occur frequently in a variety of cancers, including acute myeloid leukemia (AML),
6



brain tumors, and holangiocarcinomas. The IDH mutants catalyze a-ketoglutarate (a-KG) to oncometabolite
2-hydroxyglutarate (2-HG), which dysregulates a set of a-KG-dependent dioxygenases. Various studies have
indicated that IDH mutations are associated with DNA hypermethylation at CpG islands which are enriched for
genes implicated in stem cell maintenance/differentiation and lineage specification. We herein summarize the
advances of IDH1/2 studies in clinical trials: (1) A rapid, sensitive and robust assay approach (pyrosequencing)
has been used to detect all types of mutation in either IDH1 or IDH2; (2) IDH1/2 mutation status could be
valuable for distinguishing intracranial chondrosarcomas from chordomas; (3) Due to the prognostic information
of IDH1/2 mutations, IDH1/2 has been developed as one biomarker for tumor diagnosis; (4) IDH2 mutation plays
a critical oncogenic role in proliferation, apoptosis, invasion, migration, tumorgenesis and senescence, indicating
that targeting IDH mutant become a therapeutic strategy in cancers.

Keywords: IDH1, IDH2, mutation, cancers;
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Biocatalytic synthesis of (5S)-(4-fluorophenyl)-5-hydroxypentanoic acid by Candida
parapsilosis ZJPH1305

Jing Sun, Baojun Jin, Jin Huang and Pu Wang
College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310032

Pu Wang: Telephone and Fax: +86-571-88320389, Email: wangpu@zjut.edu.cn

Abstract (5S)-(4-Fluorophenyl)-5-hydroxypentanoic acid ((5S)-FPHPA) is a crucial chiral intermediate for the
synthesis of cholesterol-lowering drug Ezetimibe (Zetia®). Enantioselective synthesis of (5S)-FPHPA was
successfully performed via the bioreduction of 5-(4-fluorophenyl)-5-oxopentanoic acid (FPOPA) catalyzed by
whole cells of Candida parapsilosis ZJPH1305. Strain ZJPH1305 was isolated from soil sample, which could
asymmetrically reduce FPOPA to (5S)-FPHPA with high enantioselectivity. Based on its morphological and
physiological characteristics, Biolog, 26S rDNA sequence and phylogenetic analysis, strain ZJPH1305 was

identified and designated as Candida parapsilosis ZJPH1305. In order to achieve the maximum biocatalytic
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activity for this isolate, the medium constituents were optimized by response surface methodology. The
bioreduction of FPOPA catalyzed by C. parapsilosis ZJPH1305 cells was subsequently optimized in terms of
different reaction parameters. The optimum conditions for the process were found to be: 47.6 mM of FPOPA, 100
g I of glucose as co-substrate, reaction at 30 € and 200 rpm for 48 h. Under the above conditions, a best yield of
95.7 % with 99.9 % enantioselectivity was obtained. The results indicated that isolate C. parapsilosis ZJPH1305
is a promising biocatalyst for highly enantioselective synthesis of (5S)-FPHPA.

Keywords: Bioreduction; Candida parapsilosis; Isolation; Identification; (5S)-(4-Fluorophenyl)-5-
hydroxypentanoic acid
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HSP90 Inhibition Is a Novel Therapeutic Strategy in Gastrointestinal Stromal Tumor
Jiaging Zhu*, Minmin Lu*, Quan He', Lili Liu*, Yuehong Wu', Sheng Qing", Wen-Bin Ou***
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Abstract: Gastrointestinal stromal tumor (GIST) is the most common sarcoma of the gastrointestinal tract.
Oncogenic KIT or PDGFRA receptor tyrosine kinase mutations are compelling therapeutic targets in GISTs, and
the KIT/PDGFRA kinase inhibitor, imatinib/sunitinib, is standard of care for patients with metastatic GIST.
However, most of these patients eventually develop clinical resistance to imatinib and other KIT/PDGFRA kinase
inhibitors and there is an urgent need to identify novel therapeutic strategies. Heat shock protein 90 (HSP90) plays
a molecular chaperone role to increase the stability and activity of its client proteins including KIT and PDGFRA
receptor tyrosine kinases, which also interacts with HSP70, CDC37, mutated p53, AKT, and HIF1-a proteins to
regulate cell proliferation and apoptosis through controlling oncogenic protein proper folding, function, and
stability. Inhibition of HSP90 and CDC37 inactivates KIT/PDGFRA and downstream intermediates, and
suppresses tumor growth in GISTs. Some HSP90 inhibitors including IP1-504, IP1-493, BIIB021, STA9090, and
AT13387 are carrying out clinic trials in GISTs. HSP90 inhibition highlights a novel strategy for
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imatinib-sensitive and -resistant GIST, irrespective of the types of multiple imatinib resistance mutations of
KIT/PDGFRA.

Keywords: GIST, HSP90, resistance, imatinib
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The Biological Function of Pyruvate Dehydrogenase in Cancers
Weicai Chen', Peipei Yang', Zhifa Cao®, Minmin Lu®, Qing Sheng, Lili Liu*, Wen-Bin Ou***
1 College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou, Zhejiang, China
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Abstract: Pyruvate dehydrogenase (PDH) is the multi-enzyme complex of mitochondrion. Its catalysis is of great
importance in the process of energy metabolism. PDH catalyzes the decarboxylation of pyruvic acid to produce
acetyl coenzyme A. And acetyl coenzyme A serves as the primary raw material to bring the glucose into the
aerobic oxidation of tricarboxylic acid cycle. Due to insufficiency of PDH, human body suffers from lactic
acidosis and atelencephalia. In general, the deficiency of PDH manifests dysfunction caused by the PDH E A gene
mutation. The mutation of PDH E;A changes the structure of PDH and reduces the enzymatic activity. PDH
inhibition results in the tumor cells to mainly acquire energy through glycolysis. Activation of glycolysis promotes
proliferation and inhibits apoptosis in cancer cells. Besides, due to glycolysis, the microenvironment of tumor can
protect cells from attack of the host immune system and reduce the chemotherapy drug efficiency as well as help
the invasion and metastasis in cancers. The increasing evidence has shown that PDH is expressed in 256 cases of
gastric cancer patients with different level, which is associated with the development and invasion of gastric
cancer. Compared with adjacent tissues, PDK-3 in colon cancer tissue is upregulated, which inhibits the activity of
PDH. PDK-1 knockdown restores the activity of PDH, and inhibits proliferation and invation in head and neck

squamous cell carcinoma. Furthermore, inactivation of PDH promotes the development of melanoma driven by
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BRAF V600E mutation. Herein, we update the crucial oncogenic roles of PDH in the metabolism and signaling
transduction of cancer cells.

Keywords: PDH, Mutation, Glycolysis, Metabolism, Cancer
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Transcriptome altered by latent human cytomegalovirus infection on THP-1 cells using
RNA-seq
Qi Zhang" 23, Yanqing Liu"** Meimei Lai***, Yunyan Lou™ 23, Huiyan Wang"
Xiao-Qun Zheng"?**
! Department of Laboratory Medicine, the Second Affiliated Hospital & Yuying Children’s Hospital, Wenzhou
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2 School of Laboratory Medicine, Wenzhou Medical University ,Wenzhou, Zhejiang, China
¥ Key Laboratory of Laboratory Medicine, Ministry of Education, China
*Correspondence author. E-mail address: jszhengxq@163.com
Abstract: Human cytomegalovirus (HCMV) has been recognized as a cause of severe, sometimes life-threatening
disease in congenitally infected newborns as well as in immunocompromised individuals. However, the molecular
mechanisms of the host-virus interaction remain poorly understood. Here, we profiled the expression of mMRNAs
and long noncoding RNAs (IncRNAs) in host cell using the emerging RNA-seq to investigate the transcriptional
changes during HCMV latent infection. At 4 days post HCMV infection, a total of 169,008,624 sequence reads
and 180,616 transcripts were obtained, respectively. Of these transcripts, 1,354 noncoding genes and 12,952
protein-coding genes were observed in Refseq database. Differential gene expression analysis identified 2,153
differentially expressed genes (DEGSs) between HCMV-infected THP-1 cells and mock-infected cells, including
1,099 up-regulated genes and 1,054 down-regulated genes. These regulated genes were involved in pathways of
apoptosis, inflammatory response and cell cycle progression, all of which may be implicated in viral pathogenesis.

In addition, 768 IncRNAs (298 known IncRNAs and 470 novel INcRNAs) were upregulated and 827 (328 known
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and 499 novel) were downregulated in infected THP-1 cells. These findings have provided a dynamic scenario of
DE candidate genes and IncRNAs at the virus-host interface and clearly warrant further experimental investigation

associated with HCMV infection.
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MicroRNA-128 Regulates Cancer Cell Glycolysis by Targeting Phosphofructokinase and
Inhibits AKT Phosphorylation

Jie Yang*?, Jinggiu Li*?, Lihua Yang"?, Ping Zhou™?, Yanping Le*?, Chengwei Zhou®, Shun Zhang*, Zhaohui
Gong*?”

! Institute of Biochemistry and Molecular Biology and 2 Zhejiang Provincial Key Laboratory of Pathophysiology,
Ningbo University School of Medicine, Ningbo, ZJ 315211, China.® Department of Chest Surgery, the Affiliated
Hospital of Ningbo University School of Medicine, Ningbo, ZJ 315020, China. * Clinical Laboratory, Ningbo No.
2 Hospital, Ningbo, ZJ 315010, China.

Abstract: MicroRNAs (miRNAs) affect cancer cell glucose metabolism through targeting mRNAs of diverse
enzymes implicated in both oxidative phosphorylation (OXPHQOS) and glycolytic pathways. However, the
mechanism underlying miRNA regulates glycolysis by targeting phosphofructokinase (PFK), the key rate-limiting
enzyme that catalyzes the irreversible step of glycolytic pathway, remains largely unknown. Here, we found that
miR-128 directly targets PFK liver type (PFKL), and regulates the endogenous PFKL expression at both mRNA
and protein levels. Overexpression of miR-128 decreases the glucose uptake and lactate production, as well as
increases the cellular ATP content. Interestingly, miR-128 knockdown promotes lung cancer cell growth and
colony formation. In addition, miR-128 expression is inversely correlated with PFKL mRNA level in clinic
samples and the upregulated PFKL expression predicts poor overall survival lung cancer patients. Mechanistically,
we further showed that there is a feedback loop between AKT signaling pathway and miR-128. Globally, the study
suggests that miR-128 acts as a metabolic miRNA and could be used as a potential therapeutic target for lung
cancer treatment.

Keywords: miR-128; phosphofructokinase; glycolysis; phosphorylation; lung cancer *Correspondence: Zhaohui

Gong, Tel: 0574-87600740, Email: gongzhaohui@nbu.edu.cn

Circular RNAs in cancer: novel insights into origins, properties, functions and implications
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Abstract: Circular RNAs (circRNAS) are a large class of RNA that, unlike linear RNAs, form covalently closed
continuous loops and have recently shown huge capabilities as gene regulators in mammals. These circRNAs
mainly arise from exons or introns, and are differentially generated by back splicing or lariat introns. Interestingly,
they are found to be enormously abundant, evolutionally conserved and relatively stable in cytoplasm. These
features confer numerous potential functions to circRNAs, such as acting as microRNA (miRNA) sponges,
binding to RNA-associated proteins to form RNA-protein complexes and then regulating gene transcription.
Importantly, circRNAs associate with cancer-related miRNAs and the circRNA-miRNA axes are involved in
cancer-related pathways. Some synthetic circRNAs have shown the remarkable anti-cancer effects. Though
circRNAs are ancient molecules, the huge therapeutic potentials of circRNAs are recently being discovered from
the laboratory to the clinic. Here, we review the current understanding of the roles of circRNAs in cancers and the
potential implications of circRNAs in cancer targeted therapy.

Keywords: circular RNA, microRNA sponge, anti-cancer, targeted therapy
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Whnt signaling pathway and GRP78 heat shock protein: targeted therapy of cancer
Zhuoyu Li, Zongwei Li, Dezhao Lu
College of Life Science, Zhejiang Chinese Medical University, Hangzhou 310053, China.
E-mail addresses: lzy@sxu.edu.cn.
Abstract: Glucose regulated protein 78 (GRP78) is a molecular chaperone localized in the endoplasmic reticulum
(ER), involved in correct protein folding and assembly, proteasomal degradation of misfolded protein, and ER
Ca?* binding. Induction of GRP78 has been recognized as a marker for ER stress and the onset of the unfolded
protein response. Besides its location in the ER, GRP78 has been found to be present in cell plasma membrane of
some cancer cells, acting as a receptor for a wide variety of ligands. However, its presence on colorectal cancer
(CRC) cell surface and its role in CRC metastatic progression remain elusive. Here, we found that GRP78
presented a special clustering distribution on CRC cell surface, and its abundance was strongly associated with
CRC differentiation degree. Importantly, we demonstrated the evidence that cell-surface GRP78 could directly
facilitate cell migration and invasion through interacting with $1-integrin and the uPA-uPAR protease system, and
these effects were independent of its signal-receptor function. Thus these findings provide a novel understanding
of surface GRP78’s role in CRC metastatic progression and are of considerable therapeutic significance for

malignant CRC.

Key words: Wnt signaling pathway , GRP78, cancer

BIGEINEA 4 R R 55/ BURRE R4 L TNF-o RIEFR ROS FAERINLHIBIF

CIIERARSEP:§7 Rl TRl 719 S
1 EMBE RS0 BE 2B 2 K30 B 2 B0 s g =
WE: BN Q05 INEA A 3 (VVC) & BI5GB, AU G LLR IR ol
FEAHE HIRNT R VVC X SACERRAN SR, AR RIS VVC (rvVC) ARSMER] /N BUSAR
EL g f o B8, 89T VVC X543 TNF-a F8 R0 AR U PE AR . 5 1 rvWC £ 2K
% B (PMB) Jlit P45 # AL AR I/ BUBH B 5 5 R 4N i (BMM D) AT RIS 40 Mosek v, nt Xt A
I PVVC 5t IR 40 20 rp O A R AESE R K5 2) W4 ARSI rvVC Xt BMM® TNF-o. it ROS 7774
IS, 3) SR EIE K rVVC X BMM® i p38. Erk1/2. AKT Fil NFkB p65 B {LI 5 0i; 4) Real

Time-PCR Al Fid 4l g+ TNF-a 55 mRNA #5KFRIA s 5) {5 Sl I rvvC %S BMM®

16



ROS JHHI5M; 6) rVVC X TNF-o iR /N BMM® ROS T[540, 58 1) rVVC 11/ BB

FFIES RS 10 EL A A AP W T, RN . 2) IG5 rVVC X BMM® TG 3% 4
YER, {HREE T BMM® i ROS FI TNF-o 35, JHEsE TNF-o mRNA #3%; 3) rvVC Lifil BMM® Jiy
P p38 Fll NFkB p65 MR I/K -, T 511 ROS Ft1 il 4% p38 Fl1 NFxB il 57I FHLIKr; 4) TNF-o fii i BMM®
2 r'VVC RIS, ROS /K5 EFAER BUM® LW W3 %5 . 8538 rVVC X/ BUEAR B il B —
AUIER, GFE rvVC LIS A T rVVC figiliid p38-MAPKs HI NF«B {5 5 I FIVEHI 5 BMM® A
TNF-o JEH A ROS T AWFFOR3E— 230 VVC (K5 FEURHLEL, hyat— 5 ) W HL 405 RS0 R ok
o5 A0 R PO BIL A (1 SI B A0 «

KRB QIR S B MORIRSE N oo MRS

EEWHE: Wiila BRFHESE (LY13H190007)

FZE LA i CLICL /Y™ ML PY B 40 Mt O IR 51

VERURS, SR, B, B, e, TTRE, FRE
WL e 25 Ko e anBb oo e, Wilt, B, 310053
W E: HE: UIUHSEIA X HO, S IS EIK A 40 (HUVEC) 45345 v 40 it P 52 5 7 i
H 1 (CLICL) M5Em, PRI PHS M LA XA R 40 it Oy Ve F S EHL . T #4597 HUVEC 4
JL, FI ROS kA i 1 A A 40405 1) 5l HoO AR, 43 6 4. 1R 41 (HUVEC 40 1% 5557 12h),
A4 (1.1 mM H 0, 4b3E 12h). siRNA 41 (CLIC1L siRNA #4¢ 24h J5 /] 1.1 mM H,0, 47 12h). JH2id
ITA IR EEZH (1.1 mM H0, 40 12h J5 H 1.25mg/ml FEZ:H TTA AR EE 24h) | FFSE TTA R4 (1.1 mM
H,0, &b 2 12h J5 1] 2.5mg/ml P20 11 A AL 3 24h)  PFZ 1T A ik B2 241 (1.1 mM H,0, 4b 2 12h J& I Smg/ml
FHZ 1A ZEBE 240) o K50l #-20 HUVEC 40 i 3 A — ¥ (Malondialdehyde, MDA FiIi% 44 ( Reactive oxygen
species, ROS) &, ALY (Superoxide dismutase, SOD) WhPEMIARL, K% E & PCR %
i Western Blot i£4 Il CLICL f¥] mRNA FIE (R . &58: 1.1 mM (1 H,0, % & 12 h G237 P 52 40 i
Bk, 4404l ROS BIEH 41 W (P<<0.01), ifii siRNA 41 ROS AW Wigi/b (P<0.01), K
R EEFHFZ W TTA fERJG, ROS BAMALEFH WD (P<0.0D). SIEWYILLE, HAtkdl SOD iGtEE# ~
%, 1 MDA & B LT (P<<0.01), siRNA 4] SOD #ftt 17+, MDA & F% (P<0.05), M&)+3
MAVER S, 5542000 b, SOD ikt EJF, MDA & & T (P<<0.05). 5IEH AR, %2 CLICLI mRNA
FNEE AL IGIN, SIRNA 0L NI, TIPS HiAL# S, CLICT mRNA I SR IR 20k L T

17



T PR . £598: HUVEC 4 R4k il frh CLICL &iA 1M, siRNA -7 CLICL AR FHZH 1A 4k
PG ) RE 0 B ICZ B N B2 4 A ROS AT MDA &, JF4 i SOD &P, KW CLICL Fik FpH2
T A YJRE %3 558 HUVEC R4 H03 I RE 77, T P20 TTA L3S 40N CLICT mRNA Fld (1 ik
R, RYIPFZE A v REE N CLICL jdsb A B2 40 44

KW FFSWILA; CLICL; P4 ABif

PM,s % HUVEC 4 i ZE F R4 H B

Wi, AR, TRE, YRR, TIRT, FHE

WL e 2 2 AR R 225 2 g RV, i, 310053
B OE. B R KR T ARTTIT PMys % AR IK A K 40 M 28 11 R 1 5 m . ke X H
VKELARY B HUVEC 40 i f1 2t it 50pg/mL PM, s, 100pg/mL PM,s AL 3 () HUVEC 415 14 5, 245854
32 AL 3%, ] Image Master2D 6.0 JPFHEAT 26 S B URAL T, s S e 2 R IR IR 8 11,
K IR AR 4541 HUVEC 41 fiid ' ROS & s A AR 115 00, Western Blot J7 i:4 1 DNA i 4514
SOMHKREER Merl1A. R50 Hl R51 Kik/KF. 455: ML TIEWA, 4 PMys AFJS (P A B4 g
CAPNS1. ACTBL2. TPD52. RAB14. UPRT. TRMT112, HNRNPH1. CRK. FILIP1, TTLL8. EXOC6B.
ENO1 fj% % & T} ARHGDIA, DYNC1H1. FGG. ABHD. HSPA4. FBX4. ZSCAN5A. MPP2, MYL12A.
PSMA3. NCAM2. PSMB2. ZC3H7B. ST20. ZNF812. DUT. RCN1. MDH1B ik & F[#%. Western Blot
R R ERIZ 7R, ENOL F1 HNRNPH1 S H iRk & B, SEATASTER —3. 50 pg/mL
PM2.5 Fil 100 pg/mL PM2.5 2% T HUVEC " ROS 7 & 035 1 0, SO0 TR ms SO0 T4 it o 4 2 L
B4 5, MerllA. R50 Fl R51 45 DNA #ifh & SAHKHE AERIA W DA PTG . 4w PMysiliid 50
R A P AR DG ER (T IE, SRS B 4RI B A7 T AR C LER 1 R A R
KEEFE: PMys; HUVEC; R4

Tespal regulates TCR-induced calcium signal through recruiting inositol 1,4,5-triphosphate
(IP3) receptors

Jingjing Liang, Jun Lv, Mingzhu Zheng, Dan Li and Linrong Lu
Institute of Immunology, Program in Molecular and Cellular Biology, Zhejiang University School of Medicine

T cell antigen receptor (TCR) ligation induced the formation of TCR proximal LAT signalosome complexes,
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recruiting PLC-yl, GRB2, Themis, SLP76, subsequently resulting in signal transduction, including
mitogen-activated protein kinases, protein kinase C pathways and calcium flux. Tespal, a newly- identified
adaptor protein, is also recruited to the LAT signalosome and interacts with PLC--yl and GRB2. Here we proved
that Tespaldirectly interacted with the X-catalytic domain of PLC--yl. We also determined that Tespal was a
direct partner of IP3R1, the vital calcium channel on ER, this direct interaction brought IP3R1 closely to the TCR
complexes. Interestingly, we found that Tespal improved the tyrosine phosphorylation of IP3R1 on the tyrosine
353 by Fyn, which preferred locates on the plasma membrane close to the TCR complexes. It has been reported
that IP3R1-Y353 phosphorylation enhanced Ca?* entry in B lymphocytes, which indicated the key role of Tespal
in regulating the calcium signaling in T cells. Our findings demonstrate how Tespal involves in the LAT

signalosome formation as well as the calcium signaling induced by the TCR engagement.
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Progranulin A9D mutation functionally leads to the cytoplasm retardation of angiogenin
Siqi Li, Desen Sun, Yongdui Chen, Jinghao Sheng, Guangdi Chen, Zhengping Xu

Research Center of Molecular Medicine, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Neurodegenerative diseases are progressive neurological disorders with selective neuron loss in
particular regions of brain, including frontotemporal lobar degeneration (FTLD), Alzheimer’s disease (AD),
amyotrophic lateral sclerosis (ALS), Parkinson’s disease (PD), and many others. Gene defects have been
recognized as a prominent factor in the etiology and pathogenesis of neurodegenerative diseases. To date,
hundreds of genetic variants that located in dozens of genes have been associated with susceptibility to various
neurodegenerative diseases. Among them, more than 60 mutations in progranulin (PGRN) have been reported in
FTLD, AD, ALS and PD. One of the mutations in PGRN gene exon 1 introduces a charged amino acid in the
hydrophobic core of the signal peptide at residue 9 (PGRN A9D), and results in cytoplasmic mis-sorting of this
protein. However, the mechanism of actions of this mis-sorting remains elusive. To address this issue, we first
examined the subcellular distribution of PGRN with A9D mutation in human neuronal-like cells (SH-SY5Y). The
results have shown that PGRN A9D mutation failed to undergo maturation and accumulated in the stress granules.
Interestingly, this mutation also induces redistribution of cellular angiogenin (ANG), a stress response factor and
neurodegenerative diseases related protein, from nuclear to cytoplasm. PGRN was also directly interacted with
ANG in stress granules. Furthermore, the cytoplasmic retardation of ANG by PGRN A9D mutation abolished
ANG-enhanced rRNA transcription and cell survival. Taken together, these results indicate that PGRN with A9D
mutation changed localization of ANG as well as cell growth and survival, suggesting that PGRN and ANG act in

concert to regulate the progress of neurodegenerative diseases.

Functional analysis of ALS- and PD- associated mutations in the signal peptide of angiogenin
Siqi Li, Jinghao Sheng, Zhengping Xu
Research Center of Molecular Medicine, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Gene defects have been recognized as a prominent factor in the etiology and pathogenesis of
neurodegenerative diseases, including amyotrophic lateral sclerosis (ALS; sporadic and familial) and Parkinson’s
disease (PD). Loss-of-function mutations in angiogenin (ANG), a member of the secreted and vertebrate-specific
ribonuclease superfamily, have been identified in ALS and PD. The majority of mutations locate in the coding

region of ANG that affect its structure of the catalytic sites and thus impair its neuroprotection function. A
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minority of mutations in the signal peptide (SP) domain of ANG have also been reported in both groups, but with
unknown pathophysiologic relevance. Currently, it is known ANG is a neuron-secreted factor that is endocytosed
by astroglia and then plays a neuroprotection role. Here, we studied the differences of translation efficiency and
secretion level of ANG between wild-type ANG and nine reported SP mutations in human neuronal-like cell lines.
The expression level of ANG was significantly increased in four variants (P-4S, P-4Q, G-8D and G-10D)
compared with wild-type, but declined in other four variants (V-12A, F-13S, F-13L and M-241). Interestingly, the
A-1P mutant affected the ANG signal peptide cleavage and produced three different types of mature peptide.
Functional assays showed that these ANG SP mutations resulted in deficiency of neuron cell proliferation,
survival or migration. Our findings imply that the expression level and the signal peptide cleavage of ANG may

play a role in the pathogenesis of ALS and PD.

Tumorigenic activity of human ribnuclease-4 in gliomas
Jinghao Sheng*?, Guangdi Chen', Chi Luo? Guo-fu Hu? and Zhengping Xu*
'Research Center of Molecular Medicine, Zhejiang University School of Medicine, Hangzhou 310058, China
“Molecular Oncology Research Institute, Tufts Medical Center, Boston, MA 02111, USA
Abstract: Malignant gliomas are the most common and aggressive primary brain tumors with an extremely poor
prognosis and limited treatment options. Although substantial efforts have been devoted into glioma management,
effective treatment is still lacking. Therefore, it is urgent to investigate the pathogenesis of malignant gliomas and
seek for novel therapeutic targets. Through analysis of 430 cases of human gliomas with different disease stages,
we found that the expression of human ribonuclease-4 (RNASE4) was positively correlated with disease
progression, with higher level of RNASE4 in higher degree of gliomas and poorer survival rates. RNASE4 is the
fourth member of the secreted and vertebrate-specific ribonuclease superfamily. It has been revealed that
RNASE4 played a role in neuroprotective activity through promoting angiogenesis, neurogenesis, and neuronal
survival under stress. However, the molecular mechanism of RNASE4 in glioma progress remains to be
elucidated. Here we have identified that RNASE4 was necessary for the proliferation of glioma cells in vitro and
xenograft tumor growth, angiogenesis and metastasis in nude mice. We also found that the tumor-promoting effect
of RNASE4 depended on its ribonuclease activity, suggesting the importance of the ribonucleolytic activity in the
progression of gliomas. Since RNASE4 is a secreted protein and can be easily targeted, our finding would shed

light on the development of novel therapeutic strategy of malignant gliomas.
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miR-141 acts as an anti-angiomiR through multiple targets in angiogenin induced
angiogenesis
Haojie Dong, Chunhua Weng, Rongpan Bai, Zhengping Xu
Research Center of Molecular Medicine, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Angiogenesis is a key event in tumor growth and metastasis. Angiogenin (RNase-5, ANG), one of
angiogenic factors, can induce angiogenesis and promote tumor growth. However, its underlying mechanism of
action is poorly understood. MicroRNAs (miRNAS), a class of highly conserved noncoding small RNA molecules
that repress target gene expression post-transcriptionally, are believed playing regulatory roles in angiogenesis and
tumorigenesis. To investigate ANG-responsive and angiogenesis-related miRNAs, we did a miRNA array
screening and found miR-141 was down-regulated by ANG. Functional analysis showed miR-141 could inhibit
HUVEC proliferation, migration and tube formation in vitro, as well as angiogenesis in vivo. Rescue assay
indicated that ANG enhanced tube formation in vitro in miR-141 overexpressed HUVECS, suggesting that ANG
could induce angiogenesis through down-regulation of miR-141. To explore the molecular mechanism of miR-141
in inhibition of angiogenesis, six target genes of miR-141, which related to angiogenesis, were screened out by in
silico analyses. Further RT-qPCR, western blot and dual-luciferase report assays identified that four out of the six
genes were targets of miR-141. Moreover, we found ANG could regulate the expression of these target genes by
down-regulation of miR-141. Thus, our study elucidate a novel mechanism of ANG in regulation of angiogenesis

through down regulating a miRNA — miR-141.

MicroRNA-409-3p suppresses colorectal cancer invasion and metastasis partly by targeting
GABL1 expression

Rongpan Bai, Chunhua Weng, Haojie Dong, Siqi Li, Guangdi Chen, Zhengping Xu
Research Center of Molecular Medicine, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Colorectal cancer (CRC) is one of the most common cancers worldwide and its metastasis accounts for
the majority of deaths. However, the molecular mechanisms underlying CRC progression are not well
characterized. In this study, we identified miR-409-3p as a tumor suppressor of CRC. MiR-409-3p expression was
significantly down-regulated in CRC tissue compared to adjacent non-tumor tissue, and reduced miR-409-3p
expression was correlated with CRC metastasis. In vitro and in vivo studies revealed that miR-409-3p negatively

regulated CRC metastatic capacities, including suppressing cancer cell migration, invasion, and metastasis. To
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explore the mechanism of action of miR-409-3p, we adopted a pathway and pathophysiological event-based target
screening and validation approach, and found 9 known metastasis-related genes as potential targets. The 3°-UTR
binding assays between the candidates and miR-409-3p suggested that only GAB1, NR4A2, and LMO4 were
directly regulated by the miRNA. However, endogenous expression analysis revealed that only GAB1 was
modulated by miR-409-3p in CRC cells at both the mRNA and protein levels. Furthermore, we provided evidence
to conclude that GAB1 was partially responsible for miR-409-3p-mediated metastasis. Taken together, our data
demonstrate that miR-409-3p is a metastatic suppressor, and post-transcriptional inhibition of the oncoprotein
GABL is one of the mechanisms of action of this miRNA. Our finding suggests miR-409-3p might be a novel

target for CRC metastasis treatment.

Identification of translational initiation changes during nutrient starvation
Xiangwei Gao?, Ji Wan*, Botao Liu®, Ben Shen', Zhengping Xu?, Shu-Bing Qian®
'Division of Nutritional Sciences, Cornell University, Ithaca, NY 14853, NY.

’Research Center of Molecular Medicine, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Cells have evolved exquisite mechanisms to fine-tune the rate of protein synthesis in response to
nutrient starvation, including alternative translation initiation. However, we do not know exactly how cells select
alternative initiators during different growth conditions. Using our recently developed global translation initiation
sequencing (GTI-seq) approach, we have observed a group of transcripts exhibiting altered aTIS initiation relative
to upstream TIS (uTIS) under starvation. The majority of genes with reduced aTIS were involved in the process of
transcription. Most of genes with increased aTIS were involved in the protein catabolic process, in particular
autophagy system and ubiquitin/proteasome system. The favored production of these gene products under acute
starvation condition apparently helps recycling of intracellular amino acids by promoting protein breakdown. Our

results suggest a rapid translational control via TIS selection during starvation.

Ultrafine particles induced pulmonary fibrosis by affect autophagic flux and targeting
lysosome.

Xinyuan Zhao, Liling Su, Chuan Sun, Yan Zhang, Guangdi Chen, Zhengping Xu

Bioelectromagnetics Laboratory, Zhejiang University School of Medicine, Hangzhou, 310058, China
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Abstract: Recently,concerns about the inhalation risks of ultrafine particles (UFP) have increased with the
continued development of new nanotechnologies and air pollution. Limited evidences have shown UFP could
induce pulmonary fibrosis, the corresponding mechanism is frequently contributed to ROS and inflammation.
However, accumulating evidence indicated that the extent of alveolar epithelial cell (AEC) injury and lack of
sufficient repair are critical determinants of pulmonary fibrosis. Whether and how UFP impairs AEC and induces
pulmonary fibrosis remains elusive. Here, firstly, we found UFP triggered pulmonary fibrosis in vivo, meanwhile,
we showed that UFP induced autophagosome accumulation was accompanied by unchanged MTOR. Furthermore,
we investigated the cellular and molecular mechanism of UFP-induced autophagy in AEC by focusing on
autophagic flux. Autophagic flux inhibition which is proved by increasing p62 is due to decreased lysosomal
degradative capacity rather than affecting autophagosome-lysosome fusion. Further morphological and functional
analysis indicated that UFP significantly impaired lysosomal acidification leading to the decreased degradative
capacity, the conclusion also is supported by rescuing lysosomal acidification could enhancing autophagic flux.
Finally, rescuing lysosomal acidification might protect AEC from apoptosis, a key process of ACE in pulmonary
fibrosis. These date suggested that UFP inhibited autophagic flux via targeting lysosomal acidification, and thus
regulated apoptosis of AEC, and this may be critical to the development of pulmonary fibrosis associated with

UFP,

Mobile phone signal exposure induces transient DNA damage in mouse embryonic fibroblasts
Chuan Sun, Xiaoxia Wei, Yue Fei, Liling Su, Xinyuan Zhao, Guangdi Chen, Zhengping Xu
Bioelectromagnetics Laboratory, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Radio frequency electromagnetic fields (RF-EMF) have been classified as possible carcinogen to
human, however, this conclusion of IARC is based on limited epidemiological findings and lack of solid supports
from experimental studies. Especially, there are no consistent data regarding the RF-EMF-induced DNA damage.
To systematically address the debate on whether RF-EMF exposure results in DNA damage, here we investigate
the effects of 4 W/kg 1800 MHz RF-EMF exposure on DNA damage in wide-type (Atm+/+) and ataxia
telangiectasia mutated (Atm-/-) mouse embryonic fibroblasts (MEFs) by comet assay. In Atm+/+ MEFs, we found
that RF-EMF exposure can induce DNA single-strand strand breaks (SSBs) at 1 hour exposure, but, instead of
increased, the DNA damage were quickly repaired and reduced by activated single-strand repair as the exposure

time extended. In Atm-/- MEFs, we found that RF-EMF exposure can induce both DNA SSBs and double-strand
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breaks (DSBs) at 12 hours exposure, but also, the induced DNA damage were repaired and reduced by the
activated DNA repair. Our results suggest that, under our conditions, 1800 MHz RF-EMF exposure is not able to

induce persistent DNA damage in Atm+/+ or Atm-/- MEFs.

The effects of RF-EMF on genome stability of nervous system
Liling Su, Xinyuan Zhao, Chuan Sun, ZhengpingXu, Guangdi Chen
Bioelectromagnetics Laboratory, Zhejiang University School of Medicine, Hangzhou, 310058, China
Abstract: Currently, there are about 7 billion mobile subscriptions around the world which accounts for 96% of
the population, and the people are exposed to the Radio Frequency Electromagnetic Fields (RF-EMF) emited by
the mobile phone day and night. Therefore, public concerns are dramatically raised during the past decade. Based
on the epidemiological finding about the association between mobile phone use and brain tumors, the
International Agency for Research on Cancer (IARC) has classified RF-EMF as human 2B carcinogens. However,
the data available from laboratory studies neither provide consistent corroborating evidence nor suggest
mechanisms of action to support or clarify this epidemiological finding. We propose to investigate the weak
biological effects induced by low-intensity of RF-EMF exposure using systemic strategies with more sensitive
methods. In this study, we adopted yH2AX foci formation, the most sensitive method currently available for
detecting DNA double stand breaks (DSB) in cells, to systematically observe the effect of GSM 1800 MHz
RF-EMF at SAR of 4.0 W/kg on the main experimental cell models of nervous system, including neuroblastoma
cells (SH-SY5Y), human glioma cells (A172 and U251), primary cerebral cortex neurons, and microglia cells.
After exposed for 1 h, 6h or 24 h, the cells were subjected to YH2AX foci formation analyses. The data analyses
revealed there were no significant differences between the sham and RF-EMF exposure groups in all the
examined cells, suggesting the RF-EMF exposure under current condition does not induce significant DNA DSB

damage.

Transcriptional activation of follistatin protects pulmonary epithelial cells against
silica nanoparticle-induced oxidative stress
Chen Lin, Xinyuan Zhao, Desen Sun, Lingda Zhang, Wenpan Fang, Tingjia Zhu, Qiang Wang, Botao Liu, Saisai
Wei, Guangdi Chen, Zhengping Xu,*, Xiangwei Gao,*.

Bioelectromagnetics Laboratory, Zhejiang University School of Medicine, Hangzhou, 310058, China
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Abstract: The wide use of silica nanoparticles (SiNPs) has raised serious concerns about their safety for human
health. Evidence has shown that SiNP exposure causes toxicity in respiratory system. Meanwhile, human cells
launch adaptive responses to overcome SiNP toxicity. However, besides a few examples, the regulation of
SiNP-responsive proteins and their functions in SiNP response remain largely unknown. In this study, we
demonstrated that SiNP induced the expression of follistatin (FST), a stress responsive gene, in mouse lung tissue
as well as in human epithelial cells (A549). The induction of FST by SiNP was due to the transcriptional
activation of FST gene, as evidenced by the increase of active gene markers, Ac-H3(K9/18) and H3K4me2 at FST
promoter region. Down-regulation of FST promoted SiNP-induced apoptosis both in cultured cells and in mouse
lung tissue. Furthermore, knockdown of FST increased while overexpression of FST decreased the expression
level of NADPH oxidase 1 (NOX1) and NOX5 as well as the production of cellular reactive oxygen species
(ROS). Taken together, these findings demonstrated a protective role of FST in SiNP-induced oxidative stress and

shed light on the interaction between SiNPs and biological systems.

Genetic diversity and relationships of medicinal Chrysanthemum morifolium revealed by Start
Codon Targeted (SCoT) markers

Ren-Feng He®, Shang-Guo Feng?, Jiang-Jie Lu?, Zhe Chen?, Xiao-Xia Shen®, Jun-Jun Liu®, Zhi-An Wang®,
Hui-Zhong Wang **
& Zhejiang Provincial Key Laboratory for Genetic Improvement and Quality Control of Medicinal Plants,
Hangzhou Normal University, Hangzhou 310018, China
® Institute of Chinese Meteria Medica, Hangzhou 310023, China
® Pacific Forestry Centre, Canadian Forest Service, Natural Resources Canada, Victoria \VV8Z 1M5, Canada, *
whz62@163.com

Abstract: Chrysanthemum morifolium plants are important commercial herbs in China, widely used in
ornamental horticulture and traditional medicine. In this study, start codon targeted (SCoT) polymorphic markers
were applied to assess genetic relationships among 32 populations of Chrysanthemum morifolium. Thirty-two
SCoT primers produced 872 loci, 90% (785) of which showed Polymorphism. Average polymorphism information
content of the SCoT primers was 0.987 (0.950-0.993), showing that plenty of genetic diversity exists among
Chinese Chrysanthemum morifolium populations. Cluster analysis of SCoT markers (based on UPGMA and PCoA

method) grouped the 32 populations of Chrysanthemum morifolium into two clusters. The partition of clusters in
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the dendrogram and PCoA plot was similar and large degree of grouping according to their origin and ecological
distribution. Our results will provide much more useful information for resource protection and will also useful to
improve the current plant breeding programs. Our results also indicated that SCoT markers are informative and
could be used to evaluate genetic diversity of Chinese medicinal Chrysanthemum morifolium varieties.
Keywords: Chrysanthemum morifolium; Genetic diversity; SCoT markers
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B A AR B S R AW R
i, RRE, BEE, SUA, BME, R TE
WL AR 24 PR AR Jo A 1R o 42 TR i a0 S =
CIUPMITIE R 27 2 iy 55 PR R 272 Bt )
WINEHE: TEH (email: whz62@163.com)
WE: RO RUE Y, Fr2 8k A il (Dendrobium officinale), & A 4% g W 43 18 52 1047 44 11 B
B rhRi gy e I, JEHIS M 2E EEINEAL, AR B 2401k, AR T2
SRRy, Blina 2. e, SRS R BTSN A BRI, R AT e B B
2y AN D0 T EAEAE Py, TR TGP AR A EAE S A At A I A I AT O . 207 2K 1
WAL R AT A A B T St 7= BRI R P R LR A oAt 2 — . BRI, 2 A k4l
R A Z I IR BELAG s T W ROR (2 N AR AT BE DU R A AR R R A L s 2 kAT
B ARRA I KRB 0T o BTN, PSSR A & AR, AR, Sk je A skt R R 41
BEAT TORF PREE. R, PHESSAIPAR AR, M2 B A THHE 4 (scaffolds); 1 H.
WRAEILR RS SOh SR AR, S OV N BOX S T B T S SRR DG AT
TEATF T, ATE RNA. /3T RNA (small RNA, sRNA). B&fi#4l (degradome) —Filll FEdi A
ik, XERREAMR. 2 L JE 4 ARG E BT T RERFE A E0. 2ET RNA QI FEdE,
WATPHEAF R T 536,558 MEEIA (AT LLJAZEH] 299,107 4~ unigenes). BiiJE, BATTXHHTAT 5 A 4% B Ry
FRIIAENXBAT T 007, KINA 2,645 FHsk ATEAEA B P R RiE, 256 S AREMR s #eis, 42 45
SKAAEM ARk, VLN 54 SR A e iRkl . 5T sRNA I, RATAEL 2,038, 2. 21 Fi1 24 4>
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/N3 T RNAs 235l fE e MRy RIS bR ki gk, Rt 1,047 AM&3E microRNAS i i i il 7 T £5
DNF o FeT- P07 el DAL — REH T, BT MDA B e sfe A AL T 80+ microRNA i, AR
2, LT PSRRI 22 b BRI T EELRARDL A3 AT /N F RNAS:  IX 28/ 77 RNAS (190 Tid 72
42T degradome Wl 34 (132 R . FRATTXS 1,047 M5 microRNAS BEAT T 4245 55 41 1 [l P 0 S D] Foa] 5
BEF degradome I EAE KB UE, FATIZRAG T 1,257 X T FEF) microRNA--target 56K (P T 147
A~ microRNAs #1 276 SAEHEFAD o TATNHPRIL T — L3RRI OO R . T Bk e R, Al
HENLT AN HAT AR SRR T L, A i MR S MAEICORE . IRAEARE
Je microRNA 7= 44 3848 i S5 R 1~ Argonaute 1 A IR o BLEide i, T TIKEE 4L 2400 Wl S K
BRBCARIEAL 2% L 2 7B B R T O RN R SR FU B Bt 17 A B (L ) T B

FRIR R AR T PAS0 FRIRIE R e fe K T BERT X

WiREE, NG, JTILA, &R, WE, NMaA, JRE, EEd
WL AR 245 RTRE R BT o8 R 5 a2 SR O RSB0 5, BUMIE R, Aei, 310018

T7i% (Physalis angulata L.), “A7iiF} (Solanaceae) FR%¥%J& (Physalis) —4EAERANY), | 2045
WEHR 500-1500 KK R X o VB — BT 1 AT SIS IR, V2 rh 2t )5 35 O 5 B 245 T
WEAMEATH VR A . RIS Z IR T B, AR IS BRI RS & 52 A4 S S5 2 gy, A
A7 52 (RIS AL S IR VE P, 3K KRR F B R B8 T 4 S i B SRRt . 23 B 7 B K IR A AR
g, ARSI DG B R A DR, T I O R BRI AR MR, B e B 25 AN

Physagulin R & B A BLIK — Tl s RCHU BT, & IR AR OB AT RIS 199 46 Fle Ay 24 T R I e W 400
BT 7R 2 — . JREXS Physagulin R ACEEE AR 70 0T, FAENT T = AT AR5 B A2 0 B0 B
1) 3B-hydroxysteroid dehydrogenase (3 HSD); 2) P450 supfamily; 3) Epoxide hydrolase families. 1, P450
LB, BOIRE, IREZHE, 4if5o%, 22 SR EARBI S5, AR IS
JO3E5 BRI S T o AT TR 739 el e e s 2L D PP s, M e 4981 1 85 A>T PASO G it ik A ok
1% Unigene. 1870 FAMIFER, ) T 4 8591 50 beAS 2 T P4 P450 4ifih 5K CYP1A-1 (comp101263_c0)
FI CYP1A-2 (compl127702_cO) K41, FFHIPHIT T e 1A D fe . B PR 4 i 1 I TR A 5T
], I CYPLA-1 Al CYP1A-2 B e AL T~ A ST RN A0 ST N, H AT SR () AR i A sk o ZEIEAE |
CYP1A-1 #1 CYP1A-2 73 B ANANIFINI G 30, FrA 2R B0R, Al RE AT ANIFIKI D) fE .

W HE— D SR, KRR AISY CYPLA-L FI CYPLA-2 [ Th eI R, A 25
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LA 740 S AR W46 PR A AR AT 4 B SEBG AR o FRATT A AR R AT B TP v 1477 4) Physagulin R 7=
Yot O AR N PR 2 HIAIE R i Bl & S8 AH ORI AR (R OT

AR HBLE B AFTR
Nk, TREE, TEAp
WL A 24 FIAEA) A s R 5 e 42 R RO T e S =
CHUMITE R 2 i B BB )
WIER: FEH (email: whz62@163.com)

SV LI A (Taxus X media), A&—FIRARZAS A, JLREACH HAL G AZ(T.cuspidata), 54k Ik
ML S AZ(T.baccata), 7EEE. MERNAEKKBECHIT 100 FM 0% ST ARSI 0A
AW, B EA 0.03%LL b, MR IIE 0.06%, AHRESAI T HRICEAZEE, AR %S, K
FEMTIRgra e br i, SR, SMWLLGAZM 7l A N, RIRR A S SRR, XA IR
) T S LL S AZ AR, 36 B T SAZ AR S R AN N o TR IBESTR W], DR R IE 1 R 42 A
FASCHE R EYE, BT SE MR AP 1) & BN AR . BIFTCLL IAZ B AR EAeAL, A B T JRA R 7= 542
e AR @ AR KR, O S AT AR I 2 G2 B Fefil

FATRM T 2L AW RS B, 204 R 3EAT T 0 #8 LC-MSIMS 73 #r. 70 Hirai REW], 1E
193 MG E AT TR T 325 M RISHMB AL S W AEYE B2 TBL IR AT T 40
SAZTRIHMAL SR A AR FEATE R, DIRE SR, NEANE ARSI . P IR sH Bt AL 2 i s T AN
1) GO Lfied, b 138 AN AARBIIRE, 120 /M A BATHEALIEYE, 95 MR E W eSS M AR i
Fio VA0 E R FA TR T 2 M H DR UM IS B i 2 M =2RA1 10 g5 92 DIEHABib R A
SEN T4k, 51 ANIREINEAG R e A T4 imrh, 23 ANIRFAIRAGER O T dekifk b JRATERE 5 4
BT T B AL DU M B AR AR R . DESUR], A 4 D&, 5 DNINIRAEETE, 9
TCA THEIAFN 14 ANR[E & ARSI AR ¢ B g R A BRI AT 0, SR BRI AL R I e R B . X4
SR A TATRADII 2 AL GAZ B BB AR A T 70 /B 7 kAl

R RS B R AN PR

)E?IZ'S: Eﬁﬁy \ch}l%/fi’ ygll%‘j’ m%j’ i’”'fﬁﬁy E%EP
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WL 25 JU R B R T 4 U BOR F A S 36 =, ANV K%, B, 310018

755 (Physalis angulata L.), A7l (Solanaceae) FR¥%JE (Physalis) —4FEAESAKY), WA HMATAT .
STRR, R RIE, B, /NRIE . AMFME, FTAU0SE . ) A A5, F R TiR4R 500~1500
Ko FEREZ oM TR, B, e LIRS, PR IREA RN, FAERDEIN CRFED
HACE, AR Z th 2T S AT R, FOMERRE L 9, VAR . IR Se A
iz SR AMEAFIRISN A B SE . DA 220 R W v il - AT A TR PRI 38
AR S B A By, Her IR v B RN S B AT 22 P A A SR DO 1, X T 25 R B S #
GBI PR SE T 2R U B B R IR R ) RS E, SREGR
HAPIRM R BRI FRIOUTESET AL BR T2 DR, e bl A ks i 8 IR R AR B KR, 7
FHFP PR NEIR G ). SERREE . TR Co o LR 55 VF 22 J7 A ATt ml DUSRE &
M, [EANE HOREIED R, XUARBEE, IR KM & 52 M (3 b

B AR RN A MR A AL Ay, RN TRE . S5 MIZRIE 2 et ST el W AZEAHORE T
SENAZH A ALl b, DLESE PR R - & AT 3L R A s AP . SRSt cDNA 3%
PRI Sanger AP 3k45 EST FFAUAHLG, ALK SR, i Yo 5 R S (1 Bk PR 21 e o
AR BATREREAR . 220 why g, T T sl s s 4y QP& Illumina GAINX: T 75
%: Paired-end RNA-seq, SFMFEAGL T 3 IRAWFH ), A4 reads 1RG5 4 H 4K A+ Trinity 34T de novo
P, 155 506, 412 MEESEA CEHIKE 810 bp, N50 J 1, 406 bp) Fil 176, 834 /4> Unigene (P-4 K- Jif 618
bp, N50 4 918 bp). %7 GO (Gene Ontology) 1%, T35 T 2, 371 4> Unigene Z 5 I A
T2, M) 538 4> Unigene Z 50 EARE =H2E W6 1k o

L SR I, e B A P AR DGk B K FLARA 0 246 )3 AR A AT B0 T 2k, A7 B T i ™
Y& SGEARARAT > TR TT A AN B & B A I T AR RIIT

Development of perfect microsatellite markers for medicinal chrysanthemum (“Hang-ju”)
(Chrysanthemum morifolium)
Jiang-Jie Lu', Shang-Guo Feng', Ling Gao®, Ren-Feng He®, Jie-Yu Kang', Qi-Cai Ying", Zhi-An Wang?,
Hui-Zhong Wang" *
! Zhejiang Provincial Key Laboratory for Genetic Improvement and Quality Control of Medicinal Plants,

Hangzhou Normal University, Hangzhou 310018, China

2 Zhejiang Institute of Chinese Meteria Medica, Hangzhou 310023, China  * whz62@163.com
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Abstract

e Premise of the study: Microsatellite markers were developed in medicinal chrysanthemum (“Hang-ju”)
(Chrysanthemum morifolium), which is widely used for treating common cold (wind-heat), headache, and
dizziness; however, the origin and effectiveness of these microsatellite markers were not subject to quality
control. Methods and Results: Using the protocol for the development of expressed sequence tag (EST)-derived
simple sequence repeat (SSR) markers, twelve primer pairs were developed for microsatellite loci and the rate of
polymorphism was tested in 32 individuals of “Hang-ju” (Xiangyiju) germplasm from Tongxiang, Zhejiang
province, China. Results showed the mean number was 6.25 alleles per locus were studied, and the expected
heterozygosity (He) per locus ranged from 0.5448 to 0.7639. « Conclusions: These markers will be useful in
various applications such as construction of linkage maps, identification of markers linked to different traits, and
assessment of genetic variability, which would aid medicinal chrysanthemum crop improvement.

Keywords: Chrysanthemum morifolium, “Hang-ju”, microsatellite, expressed sequence tag (EST)
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RNA-mediated Suppression of RNA Silencing
BV, A, MEdR, i, TEd
WL A 24 PR o 1R o 428 T3 R L S =
BUMIIE R A A i R RL 222 B ) RNA (55 A& SF5T L
WIEE: FEd (email: whz62@163.com)
T AT F FIRNADTERK ARG TR 12 B TR IR BT, 275 FRNADUERDUREENLE], FEAFHFERNA,
M 77 A K 95 75 K U5 (1) /NRNAZ) 1 (virus-derived small interfering RNAs,vsiRNA), VvsiRNAR] #2545
T3 EE RINAFRD AR/ a0 5 78 55 D i) a2k o TAE S5 SIS A R, o 3 e i — 4> B P RNA
DUERAMH] ¥ Cviral suppressor of RNA silencing,VSR) KA FERGTER, Mk A4 i X A i 12 %
o IR, EFXPVSRsIE LI FTR B, VSRS H A& LR 17 5% 1T 3l ok 5548 4 5 DR O BRG i% v 17
RNABCH R B 70 A EAE I, TR I A IR i, RN o 5 R B T BRAT 1A I
T—/NVSREA, €5 SREYHERMEIKIRNATUERAN S FHC-Pro RATAHEBINE,  [FIFEREBEHMIHIRNATTE;
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SNX10 plays an essential role in macrophage bacteria clearance via regulation of phagosome
maturation

Jun Lou, Xiawei Li, Wei Huang and Linrong Lu
Institute of Immunology, Program in Molecular and Cellular Biology, Zhejiang University School of Medicine

SNX10 belongs to the sorting nexin (SNX) family, which contains the PX domain and involved in protein
trafficking. SNXX10 does not have other reported domain except the PX domain, which is a phosphoinositides (Pls)
binding domain. Previous reports suggested that SNX10 is localized to the Rab5 positive organelles, and the
overexpression of SNX10 induces the formation of giant vacuoles in mammalian cells. Since most giant vacuoles
induced by SNX10 overexpression are Rab7 positive, SNX10 might promote late endosome maturation. Further
studies showed that SNX10 interacts with the V1D subunit of V-ATPase, involved in V-ATPase assembly and
transport and regulate the function of V-ATPase. In addition, SNX10 is required for osteoclast formation and bone
resorption, which raises the possibility that SNX10 could interact with the osteoclast ATPase. As an ATP drive
enzyme, V-ATPase plays an important role in the innate immune system. It regulates the pH of organelles such as
phagosomes, endosomes and lysosomes and influences the recycling of receptors after endocytosis as well as the
digestion of lysosomes. During the infection of bacteria, the acidification and maturation of phagosomes plays a
key role in the killing and elimination of bacteria. We have discovered that the expression of SNX10 in
macrophages was upregulated after the stimulation of gram positive or negative bacterias. SNX10-deficient mice
are more susceptible to the infection of bacterias. Further studies revealed that SNX10 does not affect the
phagocytosis of macrophages while it exerts great influence on the killing of bacteria via the regulation of the

acidification and maturation of phagosomes.
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. TAMIEEZET TCRAE ST, HhEapimuGaesy 2Rk TCR NlFfE s &EH, K%
TEENIFANEH. PP2A WRIKE T4 5% R (Ser/Thr) & (AWFIREY, 2% 014 PP2A. PP4 1 PP6.,
CARFFR I, /5 T 40 bRy S rh st 0 PP4 m] U BUIN B MR T 400 BH 6 26 52 B, ]I R PLC-y1
1 Erk {5 5 ARWRES . PP6 7 T 41 b Gl b 9k TCR {55 i S i YA 15 IR B B 1 PP2A 76 T 41l
KEPHOVEH B AT ARIE. PP2A &—3 1230k HARH =2 M 57 L = R A 2 TR IR IR, o T ik
— ST PP2ATE T SRR & /- (U RIEAL AR, R T PP2A S b /N L, XN BRI LA o
T 40 hRE ek Bk PP2A I S B0 RUTR B B A2 BE, RARXCPHYE T 40/fe. CD4 1 CD8 T 4 fifa LL 31
FIECH #EWT R, AR T 4 LR g H B P BEAIG . 278 PP2A TE T 41 K & i A% v R4 FE 2L 1
TER o AUBANS AR BRI PP2A SZIR T 41 & 1) FARRY B S e i 2 T 4 i 5401 % &5 (KLl
A B P AR T AR T o FHAEA .

T o6 LR R EETEAALAEA 2 BN

T, MR, Wi
G LR 202 TR S R TR e, Wit/ 310027)

G B2 B T R AR T e 4 H R R G, Tl — R AR50 K
W B, PRSI T BN AR R R IR AT, RN R e, IRl Ay, R
SN e AR s 3 T DB i R T R B R B A S . A SCEL Q Sepharose FF /43 5 ML 1 (HSA)
RS, SR 96 FLid yEAR N il B AT & (High-Throughput Process Development, HTPD) J7i%, iF
WAL 7 B 4, SEBLIERE R B 70 8 HSA.

G, PR T H I SRR AN [T, AEATEE CRATABV AR BUARD REF AN HIFTIZ T
KHAIE T 200pd REERR . 2mL B0 25mL = =R AR — 2k, K] 96 FLid gAY nT R,
W T O IEIIERIES AR /T 14pl, ¥ 200ul, AHLG 15, PR TE 1500rpm, Pt a] 3he Lk, %M
DOE %38, H 96 FLiJEMCE 5 T ANIH] pH F1 NaCl i 5 0) HSA W B k) 54 mi, 45 5 L WILE pH 5.5 fitt
13 £ 220 FT pH 8.5 Tris-HCI 22 v, Sepharose FF /1T IR HSA W i 75 &+ i, M R kT 140 mg g™
AR, AR N EREUR 451 AEREIRR Eh 22 0P (pH 6.5, 0.2 M NaCl) R 2 £5 2% phii (pH 4.0, 0.1 M NaCl)
1, O HSA IR B 40 mg g™ @A, AR DEA PR, BS, SR 96 LIS IEAR S T RiE R T
R -Ue S, )T RE AR R T 73 1 HSA, AR T _ERERIGE S5 PEII 520, SDS-PAGE 43 #r & W] W]
SEHLHSA R0, DA TIHERE M BOR, I0AE 76T 96 fLid JEAR K il i 2 M 70 B L R T
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Y RPN I T

SRR, SRMFEET 96 SLILIEMU IR I 2 AR MUZ T 2> B e fl, Wim Tl E, K
THRFVBHBRNSEIAER, (TN, i TIEREOUAR I a), S T REIT AR . it —2 513t A5l
FEBATINFE AL B KR 6, PR i R, SEBL PR i R i R T A

KW mEEE R, W, BN, e, AEEH

B R 5 B TRR R PR A B o 28 R DU BT 5

Mifh, AR, FLK, Bk
O RS2 TRE S A TR e, TN 310027)

Ik PRIt (Expanded Bed Adsorption, EBA) & —FhEEMALII A B HEAR, WU EENGHE
WSS [ ASSURL (FDRHR A 3R H AR, BEG T VR B A AT AR B, TR AP IR, 4R R . muoK Ay
%S 241 (Hydrophobic Charge-Induction Chromatography, HCIC) J&— Rl L i e S x24T 20 B 5 1%,
e pH o fF MR sUKE R A, S0 pH B R AR SEI R e, AR A R I
PEPELF Y ERPERRAERE (0, PR RHEAR R SN #h AL B, & A TR S . ASOR HCIC F1 EBA Pl
BARMG G, SEIEKE AT U5 IO SRR 42 2, AN 19G (higG) FiI“k 19G (blgG) 4y i H s,
BRI BB AR 25 rh i S )

o, KR HCIC fildk, 4-%iZ3kntne (MEP) FI 5-Z LRk (ABD, BIKT & BN Ri b Y
IR G ER (P SKRIRIETD &, #1477 HCIC 33k IR/, T-MEP I T-ABI. %2 T B Fh A JFx
higG Fil blgG (AR KB AW BE J7, 45K K W] 19G W PN A B, pH S0 23, Bt i, pH 7.0~
9.0, MRTEAM TSI, H A B 0 iR i AT R A B S 45 KW, T-ABI LL T-MEP
HA L @mmah&EE, &6 M Triid iy kK. LURSE A A BAOERE (2 mg/ml 1gG T 10 mg/ml
BSA), 44T LFE pH. BEllt pH. IZIKSA_ERERE A 200 T-ABI IR IR S B HUARIR M . 45 R R,
T higG, pH 7.0 BFE, pH 4.0 YEBE, 2 f5I2IKA A GIE 4> B4 %) blgG, pH 8.0 bFf, pH 3.5 ¥k
i, 2 FERIEHK A S 50l . e, B4 T A SR AR R, 3L (3 0.62 mg/ml blgG, 24,1 SR 4.7%)
H1 4315 bIgG, UL KB AN ks - B R A (45 0.65 mg/ml higG, £ B8R 1 13.1%) 4355 e i,
AL I3 51, BIEUAT R AT IR 20 B 2805 X TR 70 B, blgG 211 90.6%, Wik 78.2%, 24Uk A 124 19.3;
ST AR IR B, APLalE 93.7%, WK 79.4%, ZifkIN 14 7.2,
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HiREW], HCIC A1 EBA RS G, TEBG/K L AT 8L SRR B 70 BB B, 833 R T PA 2>
BRI B Ty BeR,  ARBLH IR B T R R S
REEW: PIKRIN, FUKPE LGS RN, S-E LTIk, T, I, 196

BAEBERNEXTA 19G K Fab F1 Fe Fr B TR fi B R 51

DR, MWK, Wi
IR TRES A TR R, TN 310027)

BERAEH (Mixed-mode Chromatography, MMC) & —FluBi L My B E A,  HECHEE e pifh
s FFT LA BT REREAL, T RLY HAR AR 2 R AR o Gl TSR v pH, ) SO R A A
JUI AR R, R R PR PR VR R B SR, SRR ISR . TR AU I RO R e, W B A
HEAIERRMRE, CAEDUA SAL BRI N, AR TR 3L B o B P R A
Gio AT MR ALIR SR AT MEP HyperCel, LUK =l 3 19 BEvH 8 B 5k %2850}
%, LA 19G M Fab 1 Fe Jr B2 B0 %, 3T AN pH 64 AN R 52 10 8 B i P

B, 8T A pH 44T T MEPHyperCel F15E55 % [ ] MMI. ABI. WABI PUFHE A4 A B0 19G
IR PR AT Ao R pH 52 B2, AR AL —E 2257 . 4 6.0<pH<8.9 If, MEP. MMI fl ABl =
T TR 245 90% LA EI¥ 19G, WABI A1 J5tid 2 [FIFEBCR K pH YEHA 5.0~7.0. 24 pHA.0 I, BRT WABI
I RAAT 12%I19G Wb, JLe =Rl RIIEARANRI 19G. SR, %5 T AR pH &1 F IR Bkt 19G
B Fab Al Fe IS5 G500, BT ASEI BT 22 5 . 45 R E W, XT ABI /5T, & pH 4.0~8.9 Ja[H 4,
X§ Fab 1 Fe #S B X T MMI A 5T, 7 pH 5.0 IS 2096 Fab, AWRFH Fe; %1 MEP 41 Jit, 7t pH 4.0~8.0
Z [a)%F Fab Al Fo 247, 10 pH 8.9 I Fab Wik 90%LA -, X Fe JLPANE: X3 WABI /v T, 1
pH 8.0~8.9 I}, Xf Fc AN&ifr, (HAE4S S 80%LL [ Fab. Bk, i%E$E MEP Rl WABI /i, A4k Bt FIE
Ji pH, AT SEHL Fab A1 Fe 1A 200 5

i RTH, ARG B A AR 45, SOt T Bk Oy Bor ik Petk 2, ik
TEPEARIE VR AR TR pH 450F, ATELSEIA 19G J2 3L Fab. Fe v BUR &I 58 4.
R ROGHAZENT, 196G, Pk, PUARBL 0 E
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B R AR RN B R L B 2 B

AW, WA, Bk
CHTV TR A0 TRE S AR TR B, WM 310027)

BB ZMH (Mixed-mode Chromatography, MMC) & —Flgi R M il B EOR, BlIEGE £
FhohESEE, wT LA A BB o, e R R BRI, O BUARSE R (I o s Al T A
FURHH o [T, VR AR A A S 25 P 0 W PR, A 5 26 SR JSE (O R b v B Bk H AR
BEGAENR I FALEE, AR RE . bR, RE AR, Wb BRI, ASCULEE MMC L,
g —FoB I FR A B Z T A i, DN EAEE (HSA) oy Bt %, %% pH FIERAR R 8 5%,
IEIN T SE AR BE AR IR b 4 B E AL 1 2R 1 (rHSAY) -

B, FET AR D RN, pH FIBCHAS IR R, R IR AR R SN pH T TR K
RO I 3 A5 XU B 2 LI, BCRE RS R ikt s ARAGTIA S 0F, 1330 T Al R B ) MMC AT, ek
#REIXH 150 pmol/g. HIR, HE T RF pH FIERIRBEXT HSA WL K FEm, 45 KW pH X HSA W 5%
WS, pHS LRI it 28 B de i, 1A% 141.3 molg: pH4 I, W AE B2 N pH KT 50, Bf pH
TR BT 228 20 R [ AN NaCl, PRI B 75 5 B Sh VR S T v i TR, (EAREI— 5 AT S W PR
4 NaCl ik 1.0 M U BRiE A 70.5mglgs ¥ IH(NH4),SO4 IRIFE M AT AN]SR BE 1o, MR B 25
SRR )T, RO TR T B R IR R R K rHSA, I pH 560 5 HSA 3¢
L, BHERRERT rHSA WLt ESg /N, et sy BIRERE, Wit T W BB ERVERG, pH7.0 PEME 238k N T 4%
Ji (i), pHA.0 YEliAFE] rtHSA, HIIK4EE 87.0%, Y%K 90.8%.

SRR, LLESYICEERH AL MMC A BURAT REFIF HSA JrE5Re s, HAR m iR b 2, Bk
(I ERRE L, REOE AR RERT pH Y, BRI RN B, 20 B AR e, RIS R (R N R iS5t
KR WABRENT, By, NAEA, Gk

HRAEBOCHHH EMEHBNR SN A ZB R
PR, gk, MORER, SR
GRS AR LR e, WAL 310027)
BRI AT 2 W B IE AT OG22 —, R BRI VASE AP IR B S R 0B S0, Bt
S TR AR IR AR A, DURAES Y O (8 BT 0, AT AT (K R 2 U PR PR & 8L, 3 LA
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SR J R PA 508 A 11 5 s R B 1) ST SR 400 o IR, JL IR AR PO H 2. 78 (Confocal Laser Scanning
Microscopy, CLSM) MARKIIMHHEAR, ORI T Bt A & B EHAT W5t ASCRH CLSM 43
Br, UASERRE A (higG) R4 AEE (BSA) AHREE, X8RS/ (Nuvia cPrime il
KB-ABD) WP AR RS, 73 BN 8 e AT ANAZ AL, R pH SE M RIAN ] H 11 AR S8 4 PRI

H5E, MERABT TIO6RE, FHEE T AR pH N AR INAT A, ST SR AN R W
BYA SR 52 B ORIC . X+ Nuvia cPrime /M i, EZE S AEHIBGRIIAME T (higG@pH 6.0; BSA@pH 5.0),
RHL Wik MBS, A meh R E B DR R B D RAT W) S AR, SR DAL s O
JAT Ays AEAROTELG MR BR A A T 5 A0 2 IR B DX RIS B DX 5 BRAN B ik, A LA ORI 2T i,
FIVEFI R 22 . X KB-ABI /v, higG Fl BSA #5& LIALY Ok &, KIEY BN, H BSA [IRH
PRUCE W o HE— RSO GhR L, 558 T WA 73 8 F RIFER AT A o 5T KB-ABI A 5T, 3L 40 min
I BSA HIZROSOEH] BHG R, SBpi R R B 2 MAAAESEF I dRJm, 5581 8 1 B A R IR R I it
BF, ORI RN T R 5 T S A BN T AR, T RN BRI 2R H A RIS S ). i
PR B 45 SR B, Nuvia cPrime /v B rh B R (3 I <228 17 (bt 752X, 1f KB-ABI A i BSA
FEARZEAL, (H higG R “ el bt ”, RIS higG 72 72 ir 54 4 &1 higG, 151
CALME SR

SRNW], f5B) CLSM, ] UEDMEHLI I 5 St bR 8 A A ot b (R A% ORI R A, 23 AR 25 A 1
S, PPN RS PER LR, RN T AR JE AT A AR B AR AL, (2t oy B i AR A AG AT 2
TR -
REEE: RGO SIS, IRAREA T, WHALE, N REERE A, A AR

SR SE B HENSE -3 2Bk 55 A 4 FAHE AR

HIGEH, AR, gkt
CHRLR AR TRES AR TR e, W LB 310027)

KM% S )24 (Hydrophobic Charge-Induction Chromatography, HCIC) & —Ff 84 (1) A= 473 15
BOR, ORI B P RINH] . HCIC FCHAAT & 7 AC Mg K IL [, v LAY H xR A 77 E S 2% U AH
TEH, $aEnd etk HECEEPr o bl pH AR miAeqt, alad P75 % pH (. SEILER R e i -
B4k, HCIC W B HAT T RS 1, 8 TR0 A 5 1o BV o AR SC R 4-5 ZAEnERE (MEP) i ML) HCIC

Be i, R4 2 i 02 (1sothermal Titration Calorimetry, ITC) ¥l 5E Fic BE— (1 45 S FE A AR 1K,
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SrATRRAS . AR B H BRSO 2 S EL, R HCIC (7 A EAE LA 5T

FELT MEP 5 =M ie IR (1 (N 1A higG, B BkE 1 blgG MR TEFEHIA mAb) F1P
MEEE NI EEE HSA MR E BSA) FAHEAEM . ITC 4i55&0], MEP 5 1A ( a) (KAH B
VEFAL & 7 A TR/ PEAR ELAE T L A FLAVEFH oy 2 A7 . MEP &5 S Bk E (1 1 AR LA 22
BT EEA, X5 MEP HyperCel /1 J5itt 19G ARG Bt B s A B0 BB N SE gt 45 SR — 80 HE—25
H52 T pH RIERIK AR MEP-19G AH EAEFI 52 . 1TC SERRW, Bt pH F#(%, MEP 5 19G AH H/E
IS AAE AR, BiH] MEP 5 19G IR (R AR LA 23 i, Sk P Ll A T 80 T 7ERR Y pH e AF
& MEP 415t 19G HOf#W . Bt Shyk R0, MEP 55 1gG 18] (sl 264 B inaR e R B, Tk
HMEAERIW S FREJG ETE, BRI MEP-19G SR BLAEHI ARG &SN, BT MEP 5T Bt 25 1 (T 1
PEA R

o LA , 38 Rk A5 s A DI AT T MEP BCSEAN 19G 2 72 T[40 FAH AR H , ik T HCIC
(g A AR AR B B e 5 B IR B, i bR AR FH 3 S5O0 B ) pH A, DL R e HL i
IKAREAEF ELAN AR 3R 5 &, 1SRN IR T i HCIC RIoy B B AL AR AL T — s e
B SR RS, BUKMERATE RN, A EAER, SEkEA G

o E#HE PpcERF B vefe 5 skt o

At b, KRR 2 THY, AUKERT, PR
CWITEIT S K 2 T R O S PR) A BOAR IR A6, WITL AR 321004: 2 & HEBULH A Bk
WSV TR B, WiTetE 321007

ERFEH A 12 AP2/EREBPBE K IR Z i i 2 —, |22 S KR E S AR i v % 45 it
FEo AWEFT N EAEHE (Prunuspseudocerasus) % & 241 SCPEH 3R 1S T —ANERFREL SRR F oL LN, M4l
PPCERF . %2 K Ji ) A K S5 24 1059 bp, #3524 MR IRSE, 7 T4 N39kD. FA H—. fR4F
IAP2/ERFEEMIR . ST RINILFE N 5 FPRERFIE N HAT BRSSO R, (0P 5 DA e v Lt
Jr RS ERFS/GARLE R i, I PpCERF L K] 15 48 B S ERF5/6.3 P B A HIBL L g «

K] Real-time PCR A% PpcERF JERI7EA AL BEGAT T B RF HEREAT 73 TR W], 75 Ho0, Al
PEG2000 4b#E T, PpcERF JEM FRIA T 70l 558 FFHJE TRt 8 4°CRb3 T, PpcERF PRI T i
FEATGIR 5 7 MRk TE ZE IR AR PR e Rt b, (IRIEL R SR8 %) 236 C.U I, Rk & kB &, BiJG T /5 ABA
M NaCl ZL P, PpcERF JERK R IARAMAY R, LG RLEAR, AN PpcERF ZER Al fig 2 54 4L

Y EAYBY HTE f AAHFE A (LQL3C150001) A7 H T E # e fb ik H & K % I (2012C12904-6)
@A (E-mail: gwd@zjnu.cn; Tel: 0579-82282641)
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Isolation and Characterization of PpcERF Transcription Factor cDNA of Chinese Cherry
(Prunuspseudocerasus)
Shao Xu', Zhu Youyin'?, Wang Yue, Li Yonggiang*, Guo Weidong®
'Zhejiang Provincial Key Laboratory of Biotechnology on Specialty Economic Plants, Zhejiang Normal
University, Jinhua, 321004; 2 College of Agricultural and Biological Engineering, Jinhua Polytechnic, Jinhua,
321007

ERF are transcription factorsand are important members AP2/EREBP super gene family, and play important
roles in development and abiotic stress responding in plant. An encoding sequence of ERF was identified from
transcriptome library of Chinese cherry (Prunuspseudocerasus), named PpcERF. The structure and expression
ofPpcERFbe analyzed toreveal the functionof PpcERF. The ORF of PpcERF was 1059 bp, which encoded 352
amino acids (aa). The PpcERFcontained one conservative AP2/ERF domain. The cluster analysis revealed that
PpcERF have closer genetic relationship to Prunuspersica. PpcERF and ERF5/6 have high similarity after
aligning with Arabidopsis gene database, suggested that PpcERF might have similar functions with ERF5/6 of

Arabidopsis.

The expression characteristion of PpcERF under different processing conditions was analyzed as indicated
by gRT-PCR analysis, the expression level of PpcERF displayed significantly up-regulated during H,O, and
PEG2000 treatment, and dropped off again. The results showed that was a trend that decline after rising first under
treatment. The expression level of PpcERF was suppressed by 4°C. During transition of flower bud dormancy, the
expression of PpcERF peaked at 236 C.U while the change of expression level of PpcERF was not obviously
under ABA and NaCl treatment. The results shown above indicated that PpcERF might response to drought stress,

oxidative stress and low temperature stress.

B Lon2 SHMENEYIFEZ HIEH

MRocoR, ik, mFSEds, ZUkam, w6LAR*
W LIS KAWL A R (U 22 SR E BRI 9 T A s %, VL4 321004
WE: WYLt T AR A Th BE SR AL, Lon2 H& ARG K e i Tl S AL IBEAA R Lon 28 (il
FMERL Y, 0 I A8 A ) 1) D e AN E5 A R A5 ) e HAT AR H], B H IR WAHCHGE . ABFUTEDTA
WE Lon2 (VeLon2) FIAMILAT 1, o wias Lon2 JEN 4K, JFilId VIGS IR JE D H AR XHZ
SEN DR AT ST, LA R4S Lon2 R (IREX R L2 M E T . 45 AR HT, VeLon2 a4l 4 A5 40
PR R IEACT W TS e, IR Velon2 A2 K A%, Sy S &I, Velon2
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cDNA 4= 3165 bp, %ifith 888 Nz Hhl, AT ARG E 70 M AL S AN 45 Lon2 & F i [l Y dee e o
FERTLTT, NbLon2 JUERA [CHHAE AR R IR 8/ i/ BLBAG ™ 8, 17 VeLon2 8 235 A P AF K 1
HH L. A, NbLon2 JTBRRAK % -3 28 B i AU 0 BRTK) 500, R U R B 1 355 v T L

M7 VeLon2 A MR S M I (AR a3, b4k, NbLon2 VTBRAE R AR IS FE 18 S 38 s Tt I, )
FERRICSER SAG12 ikt miA X I 15642.2 5. DL L4 AR, Lon2 H (s 2k 1 25 gm0 e 2 ik
P2, QRGO R R BRI RS B (R B AE, thikn] WL, Lon2 B Il x4 2
i ROS X M4 FRERE  AEFOEARSCEE DR R 4 3R S 2 M 28 B AT 2R

The Function of Lon2 Protease in Plant Senescence
Abstract: Plant senescence always parallels peroxisome dysfunction, and Lon2 protease plays an important

role in maintaining the function and structure of peroxisomes. In the present study, after analyzing the express
pattern in different parts of blueberry (VacciniumcorymbosumL.), Lon2 gene was cloned from blueberry and
named VcLon2, then the biological functions of VcLon2 were studied through rapid reverse (VIGS) and forward
genetic techniques, which aimed to to understand its roles in plant senescence. The results showed VcLon2 was
primarilly expressed in the younger organs, such as young leaves and young fruits, which indicated it is closely
related to senecence in plant. The results of sequence showed that the full-length of VcLon2 cDNA is 3165 bp,
encoding 888 amino acids which shows highest homology with apples and grapes Lon2 protease by Phylogenetic
analysis. Phenotypically, NbLon2 silence N.benthamiana plants showed pygmyism with small and serious
yellowing leaves, while VcLon2 induced-expression N.benthamiana plants grew well with bright green leaves.
Meanwhile, chlorophyll content in NbLon2 silence plants was only 50% of control plants, and the membrane lipid
peroxidation wasmore serious than the control; on the contrary, conversed chang trend were observed in VVcLon2
induced-expression plants. In addition, protein carbonylation degree in NbLon2 silence plants were significantly
higher than the control, and the expression level of SAG12 was 15642.2 times as the level in control. Our data
suggest that Lon2 protease missing significantly accelerates the pace of plant senescence, including accelerating
degradation of photosynthetic pigment, destruction of membrane system and accumulating carbonylated protein
etc. It may also be decuced that Lon2 protease plays an important role in preserving photosynthesis associated

proteins, maintenance healthy and delaying senescence in plants.

Production of catechindimers, trimer and polymers through enzymatic oxidation
Haibo Pan, Eunhye Kim, Qin Meng, Yuanyuan Wu, YouyingTu*
Department of Tea Sciences, Zhejiang University, Hangzhou 310058, China
Abstract: Tea is one of the most popular beverages worldwide. The major components of green tea include

(—)-epicatechin ~ (EC),  (—)-epicatechin  -3-O-gallate =~ (ECG), (-)-epigallocatechin  (EGC) and
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(-)-epigallocatechin-3-gallate (EGCG). The typical pigments in black tea are theaflavins (TFs) and thearubigins
(TRs), which are formed by oxidation of catechins during fermentation processing. Polyphenoloxidase (PPO) and
peroxidase (POD) are two key enzymes in pigment formation during the process of black tea. Many studies have
been conducted to reveal how PPO and POD catalyze the formation of dimers, trimer and polymers from tea
catechins. However, there were few reports to summarize catalytic reaction of PPO and POD until now. The
present review summarized the studies regarding the transformation of catechins to different kinds of dimers,
trimers and polymers in various conditions.

Key words:Catechins, Enzymatic oxidation, Dimer, Trimmer, Polymer

Structure-function relationships of tea polysaccharides
Feng Jin, Ling-Yan Jia, You-Ying Tu *
Department of Tea Science, Zhejiang University, Hangzhou 310029, China

Abstract: The worldwide consumption of tea is second only to water. Tea polysaccharides have various biological
activities including anti-blood coagulation, anti-radiation, antioxidant, reducing blood sugar levels, hypoglycemic
activities, anti-HIV,anti-cancer, cell-cell communication, cell adhesion and molecular recognition in the immune
system, which are strongly associated with their chemical structures. A variety of studies have showed that most
of tea polysaccharides are glycoconjugateswith a polypeptide backbone,in which a protein carries one or more
carbohydrate chains via N- or O-linkages. It is of great interestand importance to elucidate the relationship among
chemical structures, chain conformations and biological activities of tea polysaccharides. However, tea
polysaccharides are usually composed of various monosaccharides linked by different glucosidic bonds, and have
hyperbranched structures. Moreover, tea polysaccharides often have high molecular weights, and tend to form
aggregates in solution that mask the behavior of individual macromolecules. Therefore, characterization of the
chemical structures and chain conformations of polysaccharides is not easy. This article attempts to review the
current development on structural and conformational characterization of some tea polysaccharides, and introduce
the analytical methods including FTIR, NMR, CD and AFM.

Keywords: Tea polysaccharides, Chemical structure, Chain conformation, Biological activity
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Synergistic biological activities of tea polyphenols with othersubstances
Xiaohui Liu 1, 2, Yaomin Wang 1, Bo Li 1,*, YouyingTu 1,*
1. Department of Tea Science, Zhejiang University, Hangzhou 310058, China
2. College of Longrun Pu-erh Tea, Yunnan Agricultural University, Kunming 650201, China

Abstract: Co-treatment with phytochemicals or drugs is a promising approach to enhance the chemoprevention
and chemotherapy in some diseases. Combination of compounds may overcome multidrug resistantance, decrease
the effective dose of individual drug, reduce side effects and achieve clinical success. Tea (Camellia sinensis (L.)
O. Kuntze, Theaceae) is second only to water in popularity as a beverage in the world, and its health benefits are
mostly attributed to tea polyphenols. This review has summarized the synergistic effects of tea polyphenols with
other phytochemicals or drugs on antioxidation, antimicroorganism, anticancer, improvement of
neurodegenerative diseases and other functions including protection from nephrotoxicity, inhibition of sporozoite
survival, promotion of hematopoietic stem cell proliferation, improvement of bone mass and weight maintenance.
The synergism of tea polyphenols with other compounds indicates that combination of tea polyphenols with other
agents is a promising approach for treatment of some diseases. In addition, the synergistic bioactivities of tea
polyphenols with other phytochemicals or nutrients may overcome the poor bioavailability of tea polyphenols in
vivo, and provide a new explanation for the health benefits of tea.

Keywords: Synergism, Tea polyphenols, Bioactivity, Antioxidation, Anti microorganism, Anticancer,

Neurodegenerative diseases

Essential Role of mMTORC1 in Self-renewal of Murine Alveolar Macrophages
Wenhai Deng™?, Jialong Yang?, Xingguang Lin®, Jinwook Shin? Jimin Gao"”, and Xiao-Ping Zhong®"
'School of Laboratory Medicine, Wenzhou Medical University, Wenzhou, Zhejiang 325035, China.
“Department of Pediatrics, Division of Allergy and Immunology, Duke University Medical Center, Durham, NC
27710, USA

*Correspondence to:  xiaoping.zhong@duke.edu or jimingao@yahoo.com

Alveolar macrophages (AM®) are the most abundant immune cells residing in terminal airways, where they
play important functions in lung development, integrity, surfactant metabolism, and host defense responses,
rendering them prominent targets for therapeutic intervention. The traditional view that AM® belong to the

mononuclear phagocyte system with bone marrow-derived monocytes as developmental intermediates has been
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recently challenged. Accumulating evidence has recently indicated that many tissue resident macrophages,
including AM®, are derived from embryonic precursors, and are self-maintained with minimal contribution from
circulating bone marrow-derived precursors in steady states. Fetal monocytes, as AM® precursors, seed into the
lung prior to birth, expand massively, and then develop into mature AM® during the first week after birth. These
differentiated AM® persist through adulthood via proliferative self-renewal independent of circulating monocytes.
However, under certain conditions, such as bone marrow transplantation after lethal irradiation, AM® can be
replenished from bone marrow-derived monocytes, which serves as an emergency pathway of AM® ontogeny.
During AM® development, they undergo profound changes of the surface profile, which are characterized by
increased expression of CD11c, Siglec-F, F4/80, and CD64, and concomitantly down-regulation of CD11b. Local
environmental signals, such as granulocyte-macrophage colony-stimulating factor (GM-CSF), instruct AM® via
PPAR-y to acquire such signature phenotypes and functions. Moreover, GM-CSF is also required for AM®
maintenance in promoting proliferation. Although emerging evidence highlights proliferative self-renewal as the
main mechanism for AM® maintenance in both steady state and under stress conditions, mechanisms that link
mitogenic stimuli, such as GM-CSF, to proliferative renewal programming, remain largely unknown.

Proliferating animal cells must tightly coordinate cell-cycle progression with cell growth and proliferation
associated bioenergetic demand. Mechanistic target of rapamycin complex (mTOR), a highly conserved
serine-threonine kinase, serves a key sensor for metabolic cues to regulate cell growth and proliferation. mTOR
forms at least two known distinct complexes, mTOR complex 1 (mTORC1) and mTORC2. mTORC1 contains
mMTOR, Deptor, mLST8, PRAS40 and the adapter protein Raptor, and is sensitive to the immunosuppressant
rapamycin. mTORC1 acts downstream of the PI(3)K-Akt-Tsc1/2 pathway to phosphorylate translational
regulators, the S6 ribosomal kinase (S6K), and the translation initiation factor 4E binding protein 1 (4E-BP1).
Subsequently, S6K phosphorylates the ribosomal protein S6 to promote ribosomogenesis. Furthermore, activation
of MTORCL1 promotes the downstream anabolic processes, such as glycolysis, by activating the transcriptional
factors Hifla and c-Myc, as well as de novo lipid biosynthesis via up-regulating SREBPs, while suppressing
catabolic processes such as autophagy. As such, essential roles of mMTORC1 and its tight regulation by TSC1 have
been demonstrated to regulate both innate and adaptive immunity. While inhibition of mTORC1 can reduce
pro-inflammatory cytokine production and M1 polarization by macrophages, constitutive mTORCL1 activation due
to Tscl deletion leads to enhanced pro-inflammatory responses and macrophage M1 polarization, but resistance to

IL-4-induced M2 polarization and endotoxin-tolerance. Despite extensive progress in our understanding of the
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role of mMTORC1 in macrophage function, the importance of mTORCL1 signaling in the development or

maintenance of macrophages is rarely reported.
We have made the following findings:

1. Myeloid specific Raptor deficiency leads to selective disruption of AM® homeostasis: Loss of mTORC1 did
not impair initial establishment of the AM® pool; Rather, it caused impaired maintenance of this population
of cells; Raptor/mTORCI1 was selectively required for AM® homeostasis and had minimal role in the
maintenance of other macrophages.

2. RptorAmyel AM® Exhibit Abnormal Surface Phenotype and Phagocytosis Function: Deletion of Raptor
broadly affected phenotypic characteristics of AM®; Raptor deficiency may not affect AM® development,
but may result in diminished AM® with altered surface profile over time; There was impaired capacity of
RptorAmyel AM® to engulf apoptotic cells.

3. mMTORCL1 Dependent Metabolic Checkpoint Mediates AM® Proliferation: mTORC1 may be dispensable for
AMO® survival; Defective in cell-cycle entry of RptorAMyel AM® may potentially contribute to impaired
self-renewal and diminished AM® population in these mice; An essential role of Raptor was indicated for
AM® growth, nutrient uptake, and mitochondria biosynthesis, which may contribute to cell-cycle entry and
self-renewal of AM®.

4. Raptor Regulates Repopulation of AM® Post Irradiation Induced Replenishment: Raptor/mTORCI1
intrinsically regulates the phenotypic characteristics and metabolism in AM®. Thus, mTORC1 is important
for self-renewal of AM® in vivo.

5. mTORCI Signaling Confers AM® Optimal Proliferating Capacity in Response to GM-CSF: GM-CSF has
been demonstrated to be a potent upstream mTORCI activator in AM®; mTORC1 signaling is necessary for
GM-CSF induced AM® expansion in vitro and in vivo; mTORCI is required for AM® to respond optimally
to GM-CSF to trigger proliferation and control metabolic reprogramming, such as glycolysis and lipid
biosynthesis, to meet the energy demand for proliferation.

Therefore, our results demonstrate an essential role of mTORC1 for AM® homeostasis by regulating
proliferative renewal.

Key words: Alveolar Macrophage; mTOR; GM-CSF; Proliferation; Phagocytosis
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NIR SZ 72 W B2 Y 4K 244 % e OB 1 i 2 AR T T 5

FERY, BT, MR, RRERY, Wi’
L. T BE AR SR P 27 B VL4 AR B R b5 I P R S
2. T E R Bt e Be ) BRI T 4K AR 0N, 5 2 A R RS
YK EPR N CHY N 2B AT B ZONE) A AL SR B R A R A8 2 1 AR IO 96 7 SR
O V2N TSR R R ko BRATT 5 T A pH SUBUREE 1 7 BB IR N-S5 TR 56 TR A7 WA @ 25 ke
MAELZEY (CSIPNIPAAM@SWCNTs), JHILN I T I ity D& 4097 PR (DOX) &
—RRIT B DEEI AT A2 BT AR E A, R EA 45%; EZ0AME (NIR) G, 454
TS AR EAE R MBA9 55 DI A5 28 vh ibgg 467 1R AR SR e A (B e o RIS, 428 DOX gk
GO IR K BB (R [RIVA T 280
H -
1. TR/ MBA9 JBE L B2 R IR, SRZRIELLAME T T, NanoCOM-DOX K IURLAE [ 83 1
A7 1 L 1) AR BB A L5
2. FIHNEHYREARBUGHAR, W% NanoCOM-Cy7.5 44K B0k 7E B4 4 43 A i L 5
3. RN MB49 BRI BT R, £R1 NanoCOM-DOX FESIH 7K1~ B IR A5UCR
4. RSN RIEIPRE . FARN AR DUSON T AT HE B, YRR AR IRLE S )
PR IR RE SR o

Tk
1. 7/ MBA9 BN B2 T R K 100ul 2>106/ml MBA49 4 iR A - 54 T C57BL/6 /NRAT
R T

2. YOKRURLAENTZLAM G T B IR SE 15 PR PP« 2 R AR 2 1000mm3 i, - 38 5 HIR HEE i Jh A 7331 v 25
DOX (Fi[#:3%) 1 NanoCOM-DOX ¥, Mife ffz 5 #2 T~ 0.35 W/iem2 NIR 0 15 min, RN 414
AP 1h 5, OIS BUBER R A ST B AR AR, S EUAL A P K DOX 5t e Al
FHIEZL AR Cy7.5 #4L DOX, M % NanoCOM-Cy7.5 44K Jioks 26T A4/ AR N B0 A 20 A

3. NanoCOM-DOX ZHKRI0RL K144 Y HT MR T B /I BRUMR AR BUA S 60mm3 I, K/ ELBERL A A
5 41 (n=5), fLF§ PBS+NIR 41. DOX+NIR #1. NanoCOM-DOX #1. NanoCOM+NIR #I .
NanoCOM-DOX+NIR 4. fifJ /I EUHRHE Bk M55 5 30min #E47 NIR 80 (808 nm, 1 W/em2, 5 mm)
HEIRS 5 min,  FRGTEFE op ZE AN AR O IR AR o VAT IS R OR DI R KA, 14 REH# /N
BUARZE. WM A SO E, HUHMTAREME, P)R J HE Jef.
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4. NanoCOM-DOX ZWKURLAE S AN IR RIVE I VEAN: vayr WIT], /N BUEZIPIRAS . BRI, RyT
A 14 R, BUNRA MR, A ALT. AST. ALP.  BUN. TBIL f1 LDH 7K°F;
W NEOE S JFE S FRIE S FE . PRRERE e I, AT, DY S HE R TSR A

R

K RORLAE I ZLAM 32 1 IR 8 1m) P VP 0 e ZH 2 AT B AR % 45 2R s, NanoCOM-DOX 41

B[] £ 32 BE 22 1) DOX 43 2 R34, & DOX 4111 5-8 1%, H. NIR HE 4} J5 {2 #3145 ; NanoCOM-Cy7.5

YRR S AR R 45 R 7R, NIR FRURE B8 22 9K ROk A% 346 22 g 8 467 - Re 447 24h LA L.

2. NanoCOM-DOX K URL A& N FL IR T RLvr: 1097 J5 55 14 K, NanoCOM-DOX+NIR 412 Jif e
R BN T HAR VAT 41, 98K IE 90.0%; DOX+NIR Z1A1HE# 5 ¥) NanoCOM-DOX 41 &7 — & 1)
PUMBI R, P55 4 10.9%F1 49.5%. FRI41£311 HE H (a4 R 27K, NanoCOM-DOX+NIR i
I 4R AN SRR ™ B, NanoCOM-+NIR VA Y7 468 40 MO AR R P A

3. NanoCOM-DOX 4 KASURL/E B H) 1A A F RERIAE FIVEAR . ANTR)iay 7 20/ BRI o o R WL S AR £, 20180 G
GeilaE e St ML PBS 41, HAtia T 4Ll B K TISFE IR YU R s AU A 4 R o, BRI AT
IR

58 AWIRAESIMAKF AL T CSIPNIPAAM@SWCNTs-DOX 4K Eiki7E NIR A5 N AT 5 A7 2K iR

P, G DOX IMAPKBRLLS SO Ry RAA IR BB E R, HAPKMRIGRRIVER . A2k

I, AL R AT S

DB QKR RO RYE s BEBESE: 2 DOX

Lo

GM-CSF/TNFa 41 il IR T N E B E LNCaP B 5 B 8T M 1 4 & R E Y% v
%5
et g, mR?
L TR 25 R T 5 252 B WY L 4 A2 A A A 5 PR Sy

W T WLVATT TR R R BRI, A 0 BRI O 2 A R T S R VAT T e TR L
MM IR ZL AR B S SR T I, 428 T 3% A T i o 90 400 0 2 2 A OSSO, B8R A Aok
(5 s 50, SRS 5 SR 1A 3 BB I Ra G028 S5 B o

LGN - 5 40 i B T4 DR T GM-CSF 2B 8 4 16k 1 40 o S A0 Ak O Al R R 70 70328 T Bl
SR, S KIS (AU - 0 40 A4 I DR 7 GM-CSF RS 4R i B 2 i APC ¥, Mififs
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BOARFR . I TR RHURS T QM. TNFo 7ERPY . A4 RE R8s (0 8 SE R L iR 40 i, st ol g

AHRRIIETE, AR E I R T, 5 GM-CSF B4 N A i B Rl 808
AR AT Streptavidin (SA)-hGM-CSF Al SA-hTNFo WU AE R A 8 11, 31 40 i 5 2 i i

EHMFASRIG T GM-CSF/TNFao XU 15 3% i & 1 i) LNCaP 17 51 B3 9657 M 2% 145 s 358 Fil hPBMC-NOD/SCID

Tk /N R AU IR AR, BOAIE I8 H KT A

T3

1. ol & TR PER) SA-hGM-CSF il SA-hTNFa XU fig il 54 1 -

2. Sl AR IR R O LNCaP g MUEIR . AR R B R . SA-hGM-CSF 5/l
SA-hTNFo £ O 52 2 46y 40008 o 0 40 PR B SR 1

3. #17 hPBMC-NOD/SCID fik £ /1N BRI AU BB . /N EUES 310 % EEST LNCaP R4 i (5>10° 4
Imouse), H4/)N 4>k GM-CSF/TNFo XU £ 41 GM-CSF Hudfi s 41, TNFa Huilfie 2l [ e 4 i dl
PBS 41. MR¥ES4L, 75K FEESHIEAMUS A 0. 7. 14 RIGH BN BUEEE SN (2>x10° 4
/mouse) .

4. JTROEH: K hPBMC-NOD/SCID k75 /IN Bl AN AL /& 7547 hCD4A™T 4iifiid. hCD8™T 4H L, W%
ANEURAEAEARDE R (R ROR I . ANBURAEAR R, R IRE . JBAE L FFRE. 542 hCDA'T
AL, hCD8'T Mt L, AP BTSRRI T /N BRURE AL A5 H IR R B A £
GVHD.

&R

1. SDS-PAGE %5& KN, itk 1S5 ) SA-hGM-CSF Hil SA-hTNFa XU Bl & 4 11 e T 12 J AR 4544
I HATHHY. hGM-CSF 8 hTNFa (1 A4E W5 1 -

2. WA HTEY], SA-hGM-CSF Fl SA-hTNFo Mgl & [ BEAT SO i 48 £ K35 1) LNCaP
APt HANE AL R 95% LA E, JFRUE T AN 1 B AT hGM-CSF 8i/F1 SA-hTNFo [2EY)iE k.

3. WA A MR B, NS i A% 4 i fiE N NOD/SCID /RIS 4 JiJ5, A\ CD4A'T 442 .CD8'T
AT H BRAE /N BRI o SR A BT S R, EANIRIVAYT ALK /N B SR R o JRUBE L I
W E R A AN RIFEEE Y CD4A™T. CD8'T 4 fiidisdiid, Hrh GM-CSF/TNFo XU & 413 T 40 fu i
E%, HEW BB HEDHE .

4. ZIRPENTESHM 5, GM-CSF/TNFo XU E A 2 H/PRAFE (2/5), GM-CSF HiiE4 A 1
S (1U5), TNFo e dE 1 HUNRAAR (U5), REgiiudl s 1 FJUNRAAR (13D, PBS 414
AT (0/3) HAh, GM-CSF/TNFo XU & 2H /)N B8 (R Rk i AR e 2 /N T L A va 7 4 .
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&

7E hPBMC-NOD/SCID /)™ B i 41 A 78 v, GM-CSF/TNFou W il 3 &4 (1 LNcaP #i 41 e va I 7

PR E A RO HE N CDA™T. CDS8'T 41 i i B 412Uy, LB B L mamri /N UK A%
B : LNcaP fygigifin; M8 ; GM-CSF; TNFa; NOD/SCID /)

BIFURREL I C-P3 4 I i) = 4 5r ROAIURAE = T2 AL
WEWY Fa Ee& mER

i B RF R Z A 0 P 2 e T A B E B 55 I e =

H

AR T EIE R FT AR PC-3 AR A4S Yl 3 —ERE IR AR LU, JFAE Wave20/50 ZE4) [

PR cytodex3 X PC-3 Al 5 SR i #E rp (K142 5) U5 sURVE IR S AEREA T A4, DM —NE &
PC-3 2l KRB TR Ak 2, A AT v o P w7 b A B A
Titk

1.

PC-3 4l fuff) e I ERE RIS : 7 4ERT IR PC-3 4N BEA A KAFIE, Bl 41 ik %
FEATOA, MSCHERER B I DY RP s R 55 P e tH PC-3 40 i AR KB AT, 18 BIRHEHIN [A) e iz, 2R
K& e B gRdk, HGE BB SR M A KB4, A Bk Hiohi 2 i 40 i fr) AR Kt 2
PC-3 41 r) = 4R BRI 4 A #E 10em 411 1597 Lo AR I WTAh B s BE - A0 A W
PPl BE, MAA IS cytodex I cytodex3, MIIGIREE, #59R3E, § k7707, BIABRMEIMA L
BIPRS00 A AT g, T 88 S O 0 K Al L e e
AEROIRAS, T 0.1%45 S SAT R IR YL O A IR A e R bl B R i e, P AT RE R FLRR AR B, X 4
(77 AR U O AE BRI T W U 6

PC-3 4l i) = 4ESh &G RIS AF AL 78 Wave20/50 A4 v #& 1, BE3E 5%C0,37°C, 0.01 Mk
IS BL T, X PC-3 41 MUE /N = 4 1L (0 4 PR SE R B0 BREAS RS, AN, 1M BB IRE 5 5
UHRIR: AN TA AR TR B o 2 W B R AR K5 s BRI CRIHE, AR IAhse x4
PEACHISER ;S I 2 A I A A B ORI A2 A LR A 0, B 2R o 4k
SESRATIAL -

R P 2R 40 B A P A 77 1K) PC-3 AU SR i AR AR VE A LU 2 151 hnGM-CSF (11442 Ty
REREATHEE
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iR

T @

1

b=

1E dEdf bR R alrh, AT T VAR 10%FBS 85 FR 55>l k577 PC-3 4, Hiklss 10%FBS
1) RPIM1640 s IAE M al k5 geht,  JLrh i i i) 7 Wi BoRi it b, AR A MR e, 400
WD, A REAIRENS, AR St m, IR I TR e J, I 4 - B IR A JLEAT
T

7E 3D #h IR SRR R, TRATILESE 30/I cytodex3 Fil 2x10°cell/ml FRIFEA R LA 45, BLZRAN R 44 3%
WEEXS PC-3 4 i) A= KRR e, N7 — T U LI o B 5 95 7025, R 4 IV R S 8 10% 7455 4 Ja It
B i A4 ML R 2 P 4 5%

PC-3 4 JfrE cytodex3 i 11 {5 R4 IE T, FELH AT R 3 U0 oot H UG S8 AT 0 AT /S 94 A B R R
FEREGBI, 10 1-2: 1 I, 40HERT LU GRBE IR FIGHTER, 5 TAEARY 14, ZERman oy
TR R AT B R P R BB I B

e = Hash AR 7 2P A F ik 39/l cytodex3 AT 2x10°cell/ml 40 i 25 B (b 4% 1, 454 Wave20/50
WOV AR, AN 5 T A R, AR A SN s SR 1 - [ B -1 24 5 1) 35 57
I, R RAE BN BE J5 B P H e B N 0], $RE) A BERHITE 5 6-9rpm Ju [, R T8 3740
M SUEIB R H AT MR A KRR I i, B IR AR A0 Mokt =

F Wave20/50 A4 S N 3 R JR R R, FERER 50% il 115 9 56 rpas i Lo/ (1408, ik
RS 2% 41 T AN T AN I AR P B IR, 0 SR Sl v b U BB TR S, A e £ B
U, K3 A0 M) o e 2 AR N B e

TG M A HT AR TN T e IR R = 4E B R 1) PC-3 41 I 3R THT hGM-CSF &M%k 51k 95% LA |-

%

FATH AR IR, AL T —Fiidi& PC-3 ZHiUrE Wave20/50 =49 s 8 i o KRS IR 1K) sk

TE, IR PC-3 gl = 4ERF IR ATHEATIZ DAL, 3L T XURH I35 45 S I RN ] B 2230 5 U 1597 07 3G,
MR PC-3 151 e A0 S Il 1 ARG IR o
Kb FUAI R PR PC-3 IMU: PUEUARTIR: KMUBLEE IR

FEHKGFFETE SA-hGM-CSF B3 B REE T 2 IR

T Y, KA Y R, ATHRY, g, e
N PSR 2 30 P 2 B T A B E B R 5 P S =
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EE X B KT R E. coli BL21 (DE3) -pET24a-SA-hGM-CSF, FRATT38 ek 8 PR 2404k S 78 #0900 %o 1%
FRFE RSy UG FRAATHEAT— RAIAL, DA SRAF e R B 25 A, Ol (ARG BEAT T 101 R (BioFlo®
A15) IR L 288 %, MIMHE SA-hGM-CSF & 1% . mik i Rk 12, A% A& & A 1K
FURLA: = B Bl o
Tk
1. SA-hGM-CSF Rl 8 1 (1 K I 1. 2
D) MR BRI W R R B A S5, AERR P X IR B (K oy LA B R IB A A TRAL, A0S
Bds . AHLENE. EHLER . BAREL. BRIl pH ANEE .

2) 10L KIHERBEMWEIT: LERMR MM IR b, SRAIDUR 32 /K P IO IEAS IS (Lo (4% ) X 10L K
B R LR K pHy AMEITFRRIS 1)L 5 IR . 5 S ITBLEAT AL .
2. SA-hGM-CSF fili &5t 1 ) 2li4e 5 2 1k

WCHE R, BRI o I RS (SRR BT, 445 3R A5 1) (R R 28 R AR R AR VB 46 I 17 FH 0, AV AR S 1
W5, Rl 0T DEAE FF &5 F A8 82T a4 LR, KA DEAE FF FE B MRS 4i0 )5 1 H
e HREAT R M. RP-HPLC il SA-hGM-CSF fili 5 8 [ 4%

3. SA-hGM-CSF Filt#5 2 [ ¥ A= 2 i Ml

CCK-8 V££ Il SA-hGM-CSF fili#5 25 11 Rl hGM-CSF Frif it TF-1 4l 3G HE (351, LU P8 va ki
KAN: Rl A SA-hGM-CSF il &5 45 06 C A 324K MBAQ 5% D 41 i 1552 THI 1) Bl o A M 805
P S
1. SA-hGM-CSF Filv5 45 [ 1 & i 1L 2
1) ORI @ISR R R, VPP ER iR IR AL (MR MERRED « ik 20g/L,

W2 RERY 129/L, NaCl 10g/L, #i%i%% 10g/L, K,HPO,8H,0 1.5g/L, KH,PO,2.3g/L, (NH,) ,S0,2.4g/L,

MgS0, 7H,00.25¢/L; #MMNFRIASHUE:  IPTG 5K 0.5mM, 53 H % 5h, pH=7.0, WiEE

37°C, AR WERFLLITE D 9 /N
2) 10U KWEHE R : EATIRI S R T, i E S S SA-hGM-CSF Rl & 8 v 85 B A IR L 2L 2k

B ofg e B R A 101 K IEGE (BioFlo® 415) H A KB T, B4 5% e it Hef 3] 101

S SE RS TAEAREN 100, KIEFSHCN : ik 250-650 rpm, i 5 37°C, S A5 HI7E 5045%,
WAR., WS BHEEES DO #4), pH=7.0. kKBS 3h I, RAESAMENR T gy S5 b

Bl FFRI % ODgeo=3.0 i, —XYEIA IPTG #4715 S, FHZ9RE N 0.5mM, JH&ESFEE N
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32.5°C. PP Sl A i R B DR BB IR 4, BL pH I 1Y RS R pH, R I RF4E
IR Z4 10 /NI, BETHES SR AT WO B 4 ik 30g ZiA, FRIAIK Pk 50%LL F.
2. SA-hGM-CSF il 2 1 IR 2lidk 5 2
ZAARPE GRS, BREAMAE DA R 60%/5 47, 40t DEAE FF & A8 #i E M ali b AiA: |
S5, SDS-PAGE I RP-HPLC Z3#7, il 5 1 (4l i 31 95%. [MIie ik 70% LA L. 52 1% 5 , SA-hGM-CSF
il R 1 R R DL 22 SR AR T S RTI A7AE
3. SA-hGM-CSF filt¢5 t F H A4 20 1 4
SA-hGM-CSF XU Ih el & 85 (4 B B35 B TF-1 0 A0idtk, HL AR, F1 hGM-CSF bx
HESRHILL, PIECWI 220, L EC50 4350 1.460 A1 1.455, 3%7E4> %l 0.685%10° A1 0.687>10% ik,

YA A T SA-hGM-CSF WL g il -4 15 (A% OB 4G MBA9 52 e Jas 240 it it 4l o 28, HUAl e e m)
% 99% 25 A
Zhip

AWIGEERAF T A KB E E. coli BL21 (DE3) -pET24a-SA-hGM-CSF w5 . i &is i R it T

Zio

KEEW: SA-hGM-CSF XINREME G 81 A MFILA: IEATRS: Mk, L2

AR -SRANER - I TR 23R T S B 4 Hrsr il

IR B =] TB§ MB J5 VAR L K H I R AT P e
FPRPE S, i, mstpe
T BEARE R 2 A g0 B 27 e LA R R 5 P R A S

SRS (AMD A VF 2 AAsebs, AU S T(ETnT) OV & 1(cTnl) VIR
fiif (CK) « WURRUHG A T MB(CK-MB). WL 8z 1 (Mb)&E . AMI IOV LA0 M S2 45, B e e R d 32
A, SRLER R N SR, TSR MR I R . MR B 1 CK R Z PR A, A
[V IE A T =R TH: CK-MM. CK-MB. CK-BB, It CK-MB EZEAFET O+, 2
AP OWUAESE S TE S T TR R —FibR . CK-MB [T R 3 vy LAAE A 1 S e o T LR BB )
YO, JE Ut I I TR TR BT, X T AW R VAT 1 ) AT IR M. BIE, CK-MB B
NZWr AMI BRI IR bR —

AWFI S TR UL FRIE FEEN CK-MB, SRAFFE My Tl LA (M A CK-MB H I HEfh [FIR
ST A RS RIS -IN R 20 O S 40T (BA-TRFIA) il CK-MB FI7579%, I HEAT IR A I 20 B8AIE
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FHYE

1. PpET28a-CK-MB JifZRik & At a. it CK-MB EALE ARG S RIE. gtk PR % .

2. CK-MB BEHEHREM: WEAF AR FM N EAEH CK-MB HiE .

3. BA-TRFIA Kl CK-MB J5VEIEET: HHT CK-MB i ieifd X JLO IS S 2 2R [ AR AR 1,
KMtk Y AT EMEARD, T ECTHBEESE R (SA) BEHTHARIC. RISk, v
7. BA-TRFIA f5ll CK-MB J5ik. #AJa MNPkt A sbsic ilipiikit,. Eu®-SA HI R4
i TAAL, W B AR RN A AT, AL T BA-TRFIA A3l CK-MB J5i%.

4, JFIEZEVPN RIGRAIEEGAE: X7 ) BA-TRFIA Kl CK-MB BEAT V2400, PPN PR b F5 4
Ve bk e S ARA PR . L AT RS 25 FERI TS5, DA I RAR A A TR, I 5462 R0
L HTITEE (CLIA) BEAT HLE M T

P S

1. CK-MB, EALE b IRl A5 @41 pET28a-CK-MB H 41 TR AW N KT 1 BL21

(DE3) 3244109, 30°C, 250rpm, 0.5mmol/L IPTG 5 $#ik 5h, CK-MB & [1#&ik & b Bk N E

1% 55%LA |, £ SDS-PAGE %€ H M4 F7E EiE XA A 3RIE, 43R40 92KD. #ficdk

A s AT RAT SR T, A1 CK-MB 271 100mmol/L BK AR FEVEIN , 20405 Rl 2 1 1R 2l
JEAE 90%LA |, WREE T 300ug/L.

2. CK-MB S EAPURNE CoeiefR 17 : H45 1 CK-MB EALE A At 52PN CK-MB g [ Hi AR 1k

1
it

3. CK-MB EAEAMBENL : (£ 10% BSA. 2mmol/L EDTA (& A #I,  4CLA7 16d L
WA RPICT 5%: 7E-20C KM, AR MG A A

4. BA-TRFIA Kl CK-MB SHERACSAT A itk X Q4 AR B AR A o 3pg/mls B FbRiCHT
A J Eu®*-SA FREJE 1:100; A HRLIE N 37°C, M I 30min.

5. JNEFVENLSE: R AN O WO BARatRAEf 2 TIESEE 4 0.64-400ug/L, 72 -/ £ 1HHE X
B 09423, smARMENBRA 0.1ug/L. #HLA. HLEFEZEE 5514 3.6%-9.2%. 8.0%-10.3%, S5HEEE
Bl ASEAT. MAEARFIEAEANTR XK.

6. IR PAAEE R AR N 5L ML AR AR ORI 45 R & 2K 3 150 I AR BEBR NG A R I FEFRANHATIEN, 45
RERHEN AR ERAR A RIMERA CK-MB ZEH& 274 0.0.81ug/L, M AIBAMEFIME R 96%.

7. JiAAE L 3¢ 100 45 CK-MB BRTEARZANFA 150 il CK-MB BR%4R A< [E] At {5 F§ BA-TRFIA 1 CLIA

HITHRM B S CLIA N RESRBAIEIEM (R=0.9249) , BA-TRFIA #3 150 5] CK-MB FR4
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RAGREEELBE. cTnl. BNP 89N REH.

it
BA-TRFIAKHICK-MBIN 5y HH ARG A RIS T Bk, UK IS S b DIULREE R
X MO RN, EE RE. DI UM THMB

STNFRII -adiponectin @& 2 H I & R LAV ZINRERIPIP K 2

RS Y, WS, ER
T N R AR 6 B2 27 B W LA R A ) R 5 N (S =

AR FRA T B R TNFod BUfl CR B %R ZL200510100468.9) A AT ¥ 1 i eg S48 28 R 7 52 A4 1 i
AhIX 5 ON R B2 BRI W I RE Rl & &R 1 (STNFRI-gAD ) 34T i, B EME — M H K
STNFR II -adiponectin X{ T RER 5 1 o 12X D RERG £ A WO IRICES 58 A AT R 2R Ak FE A S 3R 4A
(REIE, TR = R SR ARG STNFR T, DARE 3 L S TNFalfi sz A . AT i HAS U TNFalf 3%
PEo Ak, FIHTE & <“GC I BAR S HCHOAM M mi AR 1A RS, RR LI F s 77751k, A th
HORIZ A ) BER -G 8 ) i) o5 2058 e ARl
J5ik
1. 3RHEISTNFR II -adiponectin-WT FlIsTNFR I[ -adiponectin-MT2 K] 1 o 39 %4 5 58 & Wil 5 /2 v, (RT-PCR)
MG HZA T SRIBUIR B 22 cDNA . IAZ AL G BERR, 73 43 1) 8 A1 R 5848 A adiponectin, £ DL SIZEG 5
Z W13 3] pMH3-sTNFRII-gAD-Fc A 5, 9 HsTNFRIN, i i &, 73 3IsTNFR 11 -adiponectin-WT Al
STNFR II -adiponectin-MT3& 4] .
2. ® # PMH3-sTNFRII -adiponectin-WT .  PMH3-sTNFRII -adiponectin-MT .  PCA-sTNFRII
-adiponectin-WT FIPCA-sTNFR Il -adiponectin-MT# 1A Fiki: PCRY™ 44 H 2 KISTNFR 11 -adiponectin-WT #l
STNFR Il -adiponectin-MT , #4 i PMD18-T e [ & 14, #%46 N Kl AT i 347 97 19, 42 Bk 43 3] K &
STNFR I -adiponectin-WT F1sTNFR Il -adiponectin-MT H (3£ K, ¥ H i ) )5 43 53 APMH3. PCARIA#
1A, 43 % PMH3-sTNFR II -adiponectin-WT . PMH3-sTNFR II -adiponectin-MT . PCA-sTNFR -adiponectin
-WTHIPCA-sTNFR II -adiponectin-MT 2 ik Jit ki .
3. ##KiA sTNFRII-adiponectin-WT #iI sSTNFR II -adiponectin-MT Fli& 25 [ () 46 ik CHO 0 Jfukk: i@
L E AR T 1 A R R () 2RI ORI N CHO-S 411, 283 i 15 2l 4k sTNFR I -adiponectin-WT
A1 sTNFR II -adiponectin-MT @i & 85 11 141 B Ak
4. sTNFRII -adiponectin-WT A1 sTNFR II -adiponectin-MT i85 11 R il 45«
1) WiEERRFR. L HM S RIARR T T75 rthVEERR IR, WOARANM B, AR ERAR AlRECH M
STNFR II -adiponectin-WT F1 sTNFR Il -adiponectin-MT, & #1705 B Sk 48k 11, il Western-blot.
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% Oy e i e (L S HIM B R/

2)  ERIRIEIRAIER: ¥ TT5 PEERTR ) RS HRHET BOOL EIFYIML, RIS A BRI E SRk
AR Ak o

5. sTNFRII-adiponectin-WT I sTNFR Il -adiponectin-MT #li & & (I3 E I . it MTT 390
STNFR II -adiponectin-WT £ sTNFR I -adiponectin-MT " F1 TNF-o A4% L929 4 A frridth, bhis H & A
STNFR II -adiponectin-WT F1 sTNFR II -adiponectin-MT. Fx#E&R (4 sTNFRIT-Fc DL SE86 = J5 e i 2 i) &
STNFRII-gAD-Fc. sTNFRII-gAD ##%$t TNFa [ #E )2 5.

R

1. RIh#3%IsSTNFR II -adiponectin-WTAlIsTNFR II -adiponectin-MT3E X : RT-PCR 5 ] 1.2%1) Bt fH o i £
Ry IR BUYIA RN B B

2. & Ih K ## PMH3-sTNFRII -adiponectin-WT . PMH3-sTNFR Il -adiponectin-MT . PCA-sTNFRII
-adiponectin-WT HIPCA-sTNFR Il -adiponectin-MT 215 FURL: 48 BURL Y] f5,  FH 1.2% (1) 3 b 45 o i 1) &5
R, FBNGAN SIS EMAT, KOz PoRnE i e 50E 3 BER, 5 NCBI R B 2 51 LE) 5 58 42—
B, $% o8 B K PMH3-sTNFR II -adiponectin-WT . PMH3-sTNFR 1] -adiponectin-MT .  PCA-sTNFR II
-adiponectin-WT HIPCA-sTNFR I[ -adiponectin-MT %3 Jii ki

3. sTNFRII -adiponectin-WTFIsTNFR II -adiponectin-M T £ 8 (1 7E CHOZH g /b sy 35 . AL 4 J 11 40 i
Zoid Fy AL JE G418 N it , it Dot-Blotfiiiik w2k, Sud2feiiit ), HhikdisfEmman sy
BEERTR, RefS RS H W E A g k.

4. sTNFRII -adiponectin-WT FIsTNFR II -adiponectin-MT gl 5 25 (1 10 4litk . ARAR4ifb iy, H & A A
120mM e A R EE K IR I ok, 2EA0 S B3 B H AR . 2 WBAEE,  H K A 544 K/ A 7T0KD
fiti, I HULZ BRI B XAFAE .

5. STNFR II -adiponectin-WTHIsTNFR II -adiponectin-M Tl & 2% (A WG P il %2 : sTNFRII -adiponectin-WT
FISTNFR 1T -adiponectin-MT il & £ 171 H A7 {0 35 I TNFo s A LO2940 M i) iif v, HLRE A2 (i BE (0 T e, 40
HITNFo R 7 L9290 Mtk WA 2, R SR AR E o AHXS T4 Wi sTNFRIT-Fek i, H 18 (s kil B4,
RGP SR AR T 2 H SE S 4 M i ) R 5 2 FISTNFR IT-gAD .

e

AW IR T sTNFR 11 -adiponectin-WT. sTNFR Il -adiponectin-MT Bk &A%k, F4E CHO 4
ST BB INZRIE, IR AL T ML e m s IR L 2.

SE4IE . TV PEIRIR SRR TSR AR LRSS, CHO 41, «

B}

B GO RIREAR; LMTERIFRIF

SIRT1 T TNF-o/B-catenin 15518 B {22 B[a]P 153 i & 4 2 F 1L
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Pl v, ske Y, AR YT, AhROT L SRk Y, Ik, AT DR Rl ARUMET BY
LOXRPE S, i e
LN BERF RSG50 e 2 Bt L A A S AR AR L Y B R s &
2. MTBERNR R T Be A RE * SRS $ AR

80%~90% I il S W HHAH G o BN 55 v Z I8 5 R B WA 518 (B[a]P) A AR 7#4) B[a]PDE

e d N WA SUMEEAL S, AHEAYERIFLHI AN B . DOERAE RO 1 (SIRTL) S B —
AT (NADY) MBI A LWL, Z 5T BHRR. BIEHACSE . ARifi, SIRTL fE
Jigee: B 2B R KA P B SERL R 1 AN 2

FATHE TR
1. SIRTL ENMEA R ERIE: pRAN IR, SIRTL SRRl A FE B AN = (1

RIEAKP B I 4121

B[alP 5% A2 L 41 BEAS-2B AN RAGALZH SIRTL ik : Bla]P ##% F, SIRT1 mRNA
KB T, HEA A, Western Blotting %1, B[a]P X} SIRT1 25 [ i 53 FLA I TR) 4 i
P, H SIRT1 HEERIA R 48 h BRI ATk, SRR Bla]P /MRl

SIRTL A B S m T 4. thah, TNF-o. NF-kB Fil COX-2 76 i it Fr i v it 2638 /K S
EETIEWHL.

Bla]P %% I, SIRTL {¢if BEAS-2B 4 U iE B AT 28 FH 40 Mo f 1 A sE 50 A0 Transwell SE56E

By, 8 uM Bla]P &I Eir, E3RIA SIRTL Geg e it BEAS-2B AT AR ZE, KZINK.

Bla]P ##& [, SIRTL fit#dk TNF-a f13ik: Western Blotting &1, i3Ik SIRTL fgfi (it BEAS-2B
i h NF-«B Fll COX-2 £ (AL, il SIRTL MIBEE NF-xB Fll COX-2 (£ ik. WAz
rae i, RIA SIRTL Aefg et BEAS-2B 4 furh TNF-o 8 FRIE; MidWiH] SIRTL WIFEK TNF-a
ik, [, Jd3iA SIRTL et BEAS-2B 4l i TNF-a mRNA [31E, 14| SIRTL A0
N TNF-a. mRNA 7KV XUIOE R BER R A 73 B2 W, Bla]P %5 , SIRTL i RILAEW IR TNF-o
JABN IR TE, ) SIRTL k52 BN S TNF-o o 3075 50 P U052 230 -

TNF-o {E24 SIRTY FiEfE 5401, 25 SIRTL P41 A FUZ 28k 7 1 F 4 o £ 11 & s ie il
Transwell SZ4G2 B, 8 uM Bla]P & FxH5E, ik TNF-o REf% L BEAS-2B 4ifiliT B AR 28, &
ZINR
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6. TNF-o fl Wnt/B-catenin {5 5@ % 2 [MAH B $E: SIRTL Kik& 5 B-catenin EIEMISE; H SIRTL e
I B-catenin 7E40 AL N IIAAER . 43 W14 Wnt/B-catenin S PEHIF] XAVI39 FI TNF-a fil 4 Bk 4 H
Ja&HL, Bla]P ##% F, BEAS-2B #HJfii-H TNF-o FI1 Wnt/B-catenin i % [ fEAH H A3k, 11 BEAS-2B
i a5 1) E-cadherin £ F17KF DU 2 R

7. KW B[a]P #& I, SIRTL A5 i5S BEAS-2B 40054k . £ FLSm S i ot 22 W, A 1565 R 4 40 i,
KIHZFET B[a]P 1 SIRTL i Rl gl g plpg AR AR 18 K JEH.,  SIRTL Jx 31 40 o & s 1) i g 20
2, TNF-o 1 B-catenin ik KV 235 = 10 B4l .

[Alk, SIRT1 i TNF-a/B-catenin /5 5l %25 T B[a]P i#5 T M0 L dl i, WO a7 il
(R A3 R

SR HIE: DURET R T L B RIRAER T o SRR B

I e RO 2L 4 B A i A S W P AR R

SREBE, FEESR, S, BRENs, NVEE

CHRL TR 2525t Wil A/ 310014)
B M0 Sk L 0 P A i 3 (TSLP) R V& A W IR 4 i (DCs) A5 vk L 4t i S PR R oAk Ay
HEEZPEAE o TSLP AEIE I BERE AR CUREGH OBEAT 1 F DT P04 A R AR SR B T IG J : ffgee
TR B LA AR B Th2 40 i A3 (0 e SO 280 v s 3 B2 1A €. IS B PRI 55 T AR IS 3 A (R s 4
IE8)fE T 1B RAE KN R GG &% 2 ThUTh2 (1% kA, S8023) MbUsgae s T %,
Sy RE L PR IE R YR R R AR o AN U FR AR IE R 2 A Y AAT A 2 01, A AT L A
B I & 8, R TSLP 75 AAT 432 2)) b3 Ik Btk s Il b 45— Fhbs s i T etk o RO T 76 A i i
PEZRIMIE ) MG, TSLP 5 1L-9 HA A, RN v Thi. Th2 F1 Tho (ks 40 fu s+
IFNy. TSLP Al IL-9 Eufii, 75EIf) Th/Th2. Thi/ThO (FJLLAE, &I TSLP. IL-9 B LI N —Fliz shit f s
SRAEIIRRICH), AR AT LA IS B9 55 12 Wi Ak .
-3 P 1)1 3 2 el N i) URE SN D o R 4 A R S K S vy DA B UR i

FUNCTIONS OF THYMIC STROMAL LYMPHOPOIETIN IN ALLERGIC DISEASES
SURVEILLANCE
ZHANG Yan-lu ,TANG Guo-giang, YIYu, CHEN Jian-shu, YINGGuo-ging
(College of PharmaceuticalScience, Zhejiang University of Technology, Hangzhou 310014, China)
Abstract: Thymic stromal lymphopoietin (TSLP) palys an important role in activating dendrtic cells and inducing

the differentiation and mature of lymphocytes. At the same time, TSLP is essential for the initiation and
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development of Th2-mediated allergic inflammation by acting on myeloid and lymphoid populations to coordinate
innate and adaptive immunity. Sports fatigue can directly affect the competitive athletic ability of athletes. After a
long-term intensive training with fatigue, athletes always gain Th1/Th2 imbalance, which results in decline of
anti-infection ability and in susceptibility to colds, upper respiratory tract infection and skin diseases. In this study,
we collected several cyclists’ serum by one year continuous tracking and detected the expression of cytokines in
serum to investigated the role for TSLP in cyclist allergic inflammation monitoring. We found the correlation of
serum interleukin 9 and TSLP concentration in atopic cyclist. By calculating the value of IFNy/TSLP as well as
IFNy/IL-9 representing Th1/Th2 and Th1/Th9 respectively, we demonstrated TSLP and IL-9 were an effective
marker for measure the sports immune imbalance.

Key words: Thymic stromal lymphopoietin, monitoring of allergic, allergy in cyclists

<A 8 R o %07 B TR R I 5T

Wik, ELE0E, S, REDE, NE

GIFL TR 255758, Wi AL 310014)
FHE. B iR (hyaluronic acid, HA) X FRBEEERS, 11 N-ZBEE HE 3 498 (Gle-Nac) UL B-1, 3 Wirtiad 545
B TR(GICA) A BRI R . th TR 102 T2 RBALYE R, 3BV RIR CFERE 2y feldh. IRAL B R
FARETTMARR T ZMNH o« ASCRAEFEDTHE— A Ry FURt, B R R 5 RS s ik, 2
PP BN AL B, R R T, BRI BRER. RINVEMEAOE, DU B RLE ORiiE. Bk, +
PRSI, SAFRSE HA P20, &7 0 HA 4RE 78.36%, A&l 1.48%. &G 8|4 T 2 MK
B RIR T % 2, A T RIFIB YRR &, AP R TR T kA
KRB IEUIRIR, S, 4RH 4l

PRODUCTION OF HYALURONIC ACID USINING ENZYME MEMBRANE
BIOREACTOR
CHEN Jian-shu, WANG Jing-xi, YIYu, ZHANG Yan-lu, YINGGuo-ging
(College of PharmaceuticalScience, Zhejiang University of Technology, Hangzhou 310014, China)
Abstract:Hyaluronic acid (HA) is a mucopolysaccharide with unique molecular structure and the physical and
chemical properties.It has been successfully used in cosmetics, arthritis therapy and medicine.The research was

mainly to study the extraction and purification process of hyaluronic acid from marine resources—tuna to get
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optimum technological conditions. Thawed out tuna eye and get the vitreous, Crude HA is obtained via acetone
degrease, crushing, decompression drying, extraction, protein precipitation process. and then by ethanol
precipitation, dehydration, drying and other steps, purified HA is obtained. Hyaluronic acid Purity in the final
product was 78.36%, protein content 1.48%. This study obtained a simple process route and access to high quality
HA products, which lay a foundation for industrial application.

Key words: Hyaluronic acid, tuna eye, purification.

BREG D BAR A FRIPIA

S, RI507, TREBE, BREES, NV E
T EMPRS: 222 fe, WL B 310014)
W AR SCIRE 1 — PR 40 BRT A 75 3R AARZ RIS AR, JFTTJE 14 JL T N3 3820 B HOE 9T . 2 T SELEX
PR, Ze0d 15 %GR 5 A0 e, A3 13 ANk, IR, R 1 &SRS, sk EAQS.
itk DNAMAN 6.0.3.99 #XAEXT 13 46 P AU AT — AT My o3 A, SRR, — A I R WX
13 & FHIH— 8N 75.15 %, . BEHURZIXH K28R & G C ol £ 25 &7 FIRIBEHL A1 X
BULT, G 4iR. FrbMRA T RERENLFAIX T Gy C A T, G R LML A K. —HLH
IIHTRYIPTA 13 5 P AIHIB S G5k, TE EAQ3 A FT BETE K G-DUZRAR & Ky . X = 25751 EAQL, EAQ2,
EAQ3 5N FEEZ S A KSR MRy S E « Rl as REW], EAQ3 S NEERA G ISR &, etk
Bl L EAQS il A% FRIE TR-TE R 7y B M i N T 35 o oI WP Bl ) 2 I 2 i & s 1A RO - BRAE 10
B A RS PN B 2R R B e ik B 1199 EU/g,  WRBFFRDRR DRI, WA T AR A R R A LB
R RGN, AR, 28, SELEX
SELECTION OF DNAAPTAMERS FOR SEPARATION OF ENDOTOXIN
Yl Yu, ZHU Fang-fang, ZHANG Yan-lu, CHEN Jian-shu, YINGGuo-qing
(College of PharmaceuticalScience, Zhejiang University of Technology, Hangzhou 310014, China)
Abstract: We selected DNA aptamers against endotoxin, and investigated their applications in separating
endotoxin. Based on the technology of SELEX (Systematic Evolution of Ligands by Exponential Enrichment),
after 15 rounds of SELEX and five rounds of reverse screening, 13 sequences were acquired, among them three
sequences appeared frequently called high frequency sequence, EAQ3. The 13 sequences were analyzed by
DNAMAN 6.0.3.99 and their primary and secondary structures were acquired. The primary structure analysis
showed that the consistency of the 13 sequence was 78.12%, among them: most of the random sequences area
were rich in G, C bases. What was more, there were 25 sequences ending with T or G in their random region. It
seemed that the C-rich, G-rich parts and T,G tail in random region may have impact on targets combing. The

secondary structure analysis showed that all the 13 sequences form the stem loop structure and the EAQ3 may
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form a G-quartet structure.Binding affinity and specificity of aptamers to endotoxin were detected. The results
showed that the EAQ3 had the highest affinity to endotoxin, and its specificity to endotoxin was also the best. So
the EAQ3 can be used to separate endotoxin specifically. Aptamer-magnetic beads for endotoxin separation were
designed. The adsorption quantity reached extreme in first 10 min and the extreme was 1199 EU/g. And the
process of adsorption was relatively fast. It is expected that these aptamer-magnetic beads will have a feasible and
usefulapplication in separating endotoxin from biological products.

Key Words: Aptamer, Endotoxin, SELEX, Separation

K GRP78 X Wnt {5 5 E B iU R BERKTHEM

TURTE, R, TR, RE
WL B 2 R R dr R 22 e WL, AL, 310053

HI: AW BRI R b GRP78 & % Wt {5 5T VE S = pulla (pLfl . J5dk: HigR A
Jir9es 40 L SW480 I HT-29, 43 5 434« 114541 (SWA80 Bl HT-29 1E #5557 24h) Rk & 35 3% 241 (20umol/L
FOEZRALTE 24h) ., mIRETE R (100pumol/L 1% FALEE 24h),  LiCl 41 (J 20mmol/L LiCl 42 25h).,
LiCl+#5i&E 21 (SEH 20mmol/L LiCl 4b2E 1h J5H 20mmol/L LiCl FiI 100pmol/L ¥ i%E Z AL # 24h), BiX 41
(JH 1pmol/L BiX 4bF 1h). BiX+#iE %4 (JH 1lumol/L BiX 4t 1h J5 ] 100umol/L 3 i% ZALFHE 24h),
R G BN ILAGHN GRP78. B-catenin LA Wt 55 il it MIFHERE R A2R1L, H A Be%OtH I GRP78 W
AL B-catenin A MIAZ ARk, G H YL LKL GRP78-B-catenin. B-catenin-E-cadherin Fl
B-catenin-APC & FIAH HAEH A1k G55 SIEW AL, LiCI 43#0E T Wnt {55l %, B-catenin. GRP78
Ri& LR, BiX 41 GRP78 FKiks LI, MALKHIL GRP78 LM it %, B-catenin [A% NN £,
GRP78-B-catenin. p-catenin-E-cadherin fil p-catenin-APC £ [ A LA F G5, 7E33E R F (IR i
A, KREEERA. LICIHEERA . BiX+mER4D), &N B-catenin, GRP78 KiA 1], GRP78 [
i 4%, B-catenin [ A% N # i/, GRP78-B-catenin. B-catenin-E-cadherin 1 p-catenin-APC & A H.AE
RS . G5 BOEFRATLLE 10 GRP78 Hr (113K K S Wnt A5 5 G B A7~ AH A4 H i e 2 Bt e
EM.

X4 GRP78, Wnt {5, ks

B ARAFETEFRIISE A -9 ox-LDL #5389 A 52 40 545 i FHL ]
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WEHEAL, fsl, ZeiE
AT B 25 R F B Be, W BUM 310053)

HE FIHE A RAH AR SH A X ox-LDL iS5 (10 A5 ## kP 2 412 (Human umbilical vein
endothelial cells, HUVEC) 4l it I {rd 15 M A e Ll Tk #4537 HUVEC, A MTT 34
S oX-LDL APF 2 ITA (s A R, JF AN EE (9P F2: 0 1T A A1 50 mg/L ox-LDL 4t HUVEC 41
Jitd 24 ho FIFH v 40 BRI HUVEC 411 % 48 (Reactive oxygen species, ROS) . il HUVEC
00N 8 % (Malondialdehyde, MDA) & FEBE ALY ALES (Superoxide dismutase, SOD) & (1A%
o R U] 5% 6 22 ki Ha vk (Two dimension difference gel electrophoresis, 2D-DIGE) 4545 i % & 5
ARG 16 I 458 FF 20 LA AE I G 22 2 208 & A BT FIH] BioPUBINFO Wil g vr 2 (U HLAE I 9 4%
G LIEWAHE, 0-8 pmol/L JFEET LA %} HUVEC 41 i o5em (P>0.05), & KT 50 mg/L
(1) ox-LDL X 4 i 34 5 FLHT 525 R I ] (P<0.05). £ =X 4t M A, ox-LDL 5% HUVEC 41l iy
H1ROS i BEH N (P<0.01), MAFWKEEFHSEI A ERG, BEE KB ROS & g Wik,
FIZHI ARG, 5 ox-LDL ZHAHLE, MDA & MRE, 1fi SOD iftEfE s (P<0.05). @H H il 5k
FW: 8umol/L FHZHi 1A fEF S, ox-LDL #1451 HUVEC 4ifidrh 29 ANE (iR ik R A28k, @t 77
AR B TOR ELAE I 2 R 10 AN SCBEN AT DO RE 0T, RSSO  SEUL i
BRALAEF . 4l o KA 4. 458 50 mg/L /) ox-LDL 1EFH HUVEC 40l 24 h, BERhid s i fz 41 i
BB . PESI A RS 25 FRRZHIN BN ROS A MDA &, LUdeim SOD ik, RWIJTZ
i 11 A i 2.2 19 95 HUVECS IR AR I BE TT o 45 5 1 TR LA T I 2% B 20 A P 2 1T A 32 280d
A7 40 A B RR A AR R AR PR T DR P9 B 4 o

KEEE: SIS A, HUVEC 4ijfd, Ox-LDL, 2D-DIGE, & [15iAH B AFH

KRR EEN HDL, B3 HepG2 41 i B RA K& E W

THILY, Mot t, R e Y
CHHL T BE 25 L R 22 5%, WL BN 3100535 2 L B2 25 K 2 B AT 90T, WL Ml 310053)
[ E] HE: AU K O % e F AR TR B 2T (Gypenosides, GPS) X HepG2 4l
HDL, i 5111 HepG2 4 M 2E (1 ST2 1K M, 34k GPS fEFIEE A, 4007 GPS HUsh Bk RERE AL (K45 ML) o

KA B BRARAFEEFFAFLESL (63411126)

VEH T 25)L(1988-), 4, B, AR F@): b B 2 e dn I 3 IR AR AR AL AT, Tel: 0571-86613626, Fax: 0571-86613600,
E-mail: apple63209321@126.com; 5 #&A& (1977-), B, 4, g1k, MuFr@: BEBEANRS. FTEHR LIRS
MR AERRALAT R, E-mail: ludezhao@126.com
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Ttk ARONETR HepG2 AN, FIF MTT SEEG#E GPS (Mt EAEATRIE, JFIAN R ) GPS A1 300
mg/L HDL, 4t 3 HepG2 41l Jif 24 h. $ M4l ML S, AT XA FL Uk 45 45 AR R A% (O BORF1 43 21 AN [ 5256
SRR R AR T P, el PO S R RS R B E R S 2 RS I I . S5 Sl e
133 40 M EFRIBE AP, ERAARRIET S GPS 4l -p Rk BRI [ 5 A AT 1 60, il
HEAAHCHE A calumenin, EF-hand Ziftk. £5M 4511, nucleobindin., 222 IR/ 2R £ w MBI N 1
FUBHBHE 2 1. M2 B EARZ 340 . valosin-containing protein. 3-F2JL5 T W/l ZUME AT /&. AR 29,

S RAZRIZ R 1 K R A% % 2R 1 C. DEAD &8 11 Abstrakt. ZNF254 2R (1. JBE4E A
KA JRIERE 4548 3. stomatin FEAT 20 BUKRHIRIIAN 7 3. SIS IR LS &, B
Btk B3+ Hlile Q AL (L3R C LI DR (1L LR 1. NAD+H{OBUR AT RS IR I (Mg, AER A
ISR, GPS dlrh RS T H s A A 2. BAE AL . L3R5 E A 1. BRIk S
AL PL. ANESCH TR 1. REMBE BRI 25 A e 7. RS8R 27, Stathminl/oncoproteinl8.
WD-40 SR . 26S HEAMHA. Ran 45481 1. PSMA3. 2 [AlFK Y. cargo selection protein TIP47.

FEREIRIG 1. &5 QUBOR B R Rl A A h iR Pl R A . PSR IR A . AR, B
BAWSHCEAKERE, RYFFMPENTIR ATRE . AFTE 7. DU IR 2. i,

RERARMIAG A, O IEL T 300 2 A HEAT 3R 3t 17 (R it

[CRsin)] SRR ST ShAKMAEAELIL: HepG2 41f; HDLp: HH 4l

EGCG Xf EME4H MR P vk 40 i 5 1 R 3 R BT 5

Wut, IRXE, SER, FRE
(WL B2y, Ean BBl Wi 310053)
2 LH M BF5E EGCG X Raw264.7 kA Iy Pk i A 40 i o 11 2 F8 (Rsm, - 4R e al ik pE A
WHLEE . (7771 20 pg/ml ox-LDL 7 24h 755 ELWEAH 0 4340 A 1R 4 i, I\ EGCG 1ERI G, WH
R RO T T4 e EGCG AE IS 4w A B S i 22 5%, #R5 EGCG 4 Py 1) 43 1A
P DAY Sl X B oA M B 4, ARSI ILAS R 18 N2 R A st AR T EVRAn i, ik
A M2 BT R N, AIATHE-6-BEIRNE, BERRPURE RAINE, ATP 5, stathmin 1, 1Mk 26S, 2
REGE I E2N, R 130, 4 RGN NI, N2y 5 s BTt B-WLEh E A, JsULER & 1 (Tropomyosin
alpha-3 chain), A-X L& 1 (A-X actin), #YRTEEE[1 70 (heat shock protein 70), HRMENA fif A% B 5 75

fitt (Adenine phosphoribosyl- transfera se), El 4l i & HI K1 (macrophage migration inhibitory factor
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13kda protein), Sz XCHEE AT 4E 4 K K7 (anti-sense basic fibroblast growth factor) i 4i g ik L
W, 255 N . i 4804 2 A (thioredoxin domain containing 12 precursor) f143 it H ik S-#%#% i (glutathione
S-transferase mu 1) {EMIRAN LT RIET i, N2y aRkikgks: Biff. (45181 EGCG wlidid i 17 4u iy 2L,
fil/> CD36 A1 (K IRB eIz s 115 400 A AR AR OCIESE, 4 ATP /K1, (b fE s Abi iz s s 20 i
Wiz Z=-EE AR RS, TP IIRIE, Wk gl A N S0 A i 2 MR, ke JE
I, RIS R AL A ]

REEH: EGCG; Raw264.7 EUWELN M ; JIRANE; A mA

Galectin-1 7 ox-LDL 53K MLE A B 40 M A 845 o R T2 8 1A BT
MRS T, PLE %, R 2, 5
ST BE 2R A R B, BN, 310005;
2 310053 WL P 25 K22 MY R 2 = S Be i B, i, 310005)

WE. HEY: @i gl iisT galectin-1 75 ox-LDL i S (10 5 ik vy Bz 40 o S A0 483 405 v R 4 L A2
HA [N, Jrdk: (RSMEIE HUVEC,  galectin-1siRNA # 44, AR FIWRE KPS E A 1
60mg/L ox-LDL 4bF HUVEC #ii /g 24 h. il HUVEC il id 9 A % (Malondialdehyde, MDA) & & Alg
P44, (Reactive oxygen species, ROS) & #1454k ; qPCR yEA AN A 4141 il ICAM-1. VCAM-1. Galectin-1
mMRNA £ &; Western Blot VA FZH40 L ICAM-1. VCAM-1. Galectin-1 [ 15 . SR 90t
f PCR M1 Western Blot 3Ky 1 45 8 7, ICAM-1, VCAM-1 & galectin-1 mRNA F1& (45t 7K -7 P 5z 41 i
FAI R TR B, FFSETILA, galectin-1 si RNA 43 5, ICAM-1, VCAM-1 /% galectin-1 mRNA Fll
WAFREKT T 88 JI20 1A aTREEIL AT galectin-1 fRIA, &Y ox-LDL i T /i Py
B A A A

4837 Galectin-1; HUVEC; Ox-LDL; J}I=HiIIA

TH I WL FARIEE T H (LY13H270005. LQ14H280004), [H 5 AR FIE4TIH (81102841)

Map-based cloning of a spotted-leaf mutant gene OsSL5 in Japonica Rice
Chang-wei Ge
State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou 310006, China
Abstract: A Japonica rice mutant, spotted-leaf 5 (sI5), was identified from YUN32 by EMS mutagenesis. The

number of spots in leaves increased from maturity to late maturity in sI5, however, the leaves did not dry and
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withered. The sI5 mutant exhibited significantly lower height, spike length, primary branch number, second
branch number, and 1000-grain weight than YUN32. Genetic analysis shows that sI5 is controlled by a single
recessive gene. SL5 was mapped into a 40-kb interval flanked by markers MX4 and MX5 on chromosome 7 by
map-based cloning. Four ORFs, including one SPL5 gene, were identified in this region. Sequencing reveals that
the G base at site 3,647 of the SL5 coding region was changed to A. The mutant SL5 site was different from that of
the SPL5 mutant, with the background of indica rice. SL5 is thus a new SPL5 allele which encodes a putative
splicing factor 3b subunit 3. QPCR shows that SL5 expression in the sI5 mutant is significantly lower than that in
YUN32. The spotted leaf-related genes RLIN1, SPL28, and SPL18 expressions were significantly decreased,
whereas the SPL7 and SL gene expressions significantly increased. The SL5 gene may be important for rice cell

apoptosis regulation.

T4 M LA 25 9 5 e B e ¥R T
A28, BV, Muhammad Kalim, T, &4
I RZE L2 B B aE &, B 310058)

JIF e 00 Y 4 S e AL A BRI A A, RS B SR S OGBS E s 3 BAT IE T AR Y
ZVRRETE, WL A S T A IR A0 A 4R, KT AR SR 2 FAT I 290 . iR S e
TA A —E 2, WSS Sl S A A R LR R K 214 o 0T SR 4 PR
PE, BEESATER BT A IR VR T g, RIS BRSO P A 2 e v £ T 0 A M AR T 2 14, A
RRUS_LARAEIR RS R 4 i . AT B R VE @O LR I H B, HATER S ANFRME 538 40 Notch F1 Wt
B PR A0 MU 3 B8 75701 EpCAM Al CDA4 S5 HiAR 25 WAL T Il KRBT 730 B . FLiR 2y tadli: (1)
Pudk B, kB4R (single chain antibody fragment, scFv) « XUEF #4744 (bispecific antibody) 2,
() ¥tk 5 b ) 50 15 A5 B4 Cantibody-drug conjugates, ADCs), (3) 47 5 25 (immunotoxins ) ,
RIHUAA R 2 B RS TR ) e 85 35 SR ITT LB TR S 4 et ) Y. (ADCC) « FMAS
AN NEEEE SR (CDC) MIREL W 40 0 A 1 FR 45 300 it s 5 0 P ) T S AL R340 g 4
TRAT S0 = 28 v AN A T PR 45 i T4l M AR5 2 - CDA33 /b aby I, ) F Wk B A4
i AR, HEMTE I EE R TR, 7 CHO 4h ik R i 3R IR Se e hi A, 7 Acd s 3% (1 Jih g 4t P o
TERS RN/ BB ch BEA T HU MR AR AT 5T
SHERRENE TR R 4t it Hh 2k AR S o RO IR 2, R TR R R R IR T BRI 250 A B )
=98
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[l 5 AR BR 7 B G (A ME - 81430081) WiVLA BB LI (iHRiI%% 5 2009C13041) %l
*EIAE# . Tel: 0571-88208273, E-mail: jzhan2k@zju.edu.cn

Pi CD33 BgEHL A K S B3 R A & R IE el

KB, T1E, MRil, Muhammad Kalim, 742>
UL RF B2 B B &, BN 310058)

I 7™ O N R R o H vt F ] 1 L9 PR A 2 A 2 A g ob e B N A . RIER % 3 IfiL
AT AT) 32 EER T BB AN 7 25 0505, (HAFAEARG A TR R NAE ). R S ie 12 ia 7 I
TREETE, HARERIERG R et m, Sl 2 E. kB Huia N EOR IR, $i
RGP IIR I R VR T U T SR E, IR0 1l oA 4 3R A= 0 o 2 AU

AR S 55 DUl e P4 N U XL Wk R AT A Dk i, e D 3 1 45 11 4 i 3 A Bt Jit CD33 Ak X
RIS I REEPUA (scPv). RIA 5 CD33 MuAh X i (145 &V milt) scPv A AR DGR s A4
scFv 5 \Bikif B (Gz B) Rl &I 2% scFv-Gz B, 1t HiE AT 20k Sam A I s B35k 1) P et
A I Gl 75 2% N e NI RERIB A 0T KRRk

i ELISA 2577100 e B kiR 5 CD33 MUAhX B 4 75 1, A & s K P 471 3 ) vt A
5190, RIARSE PCR J532:47 B8 R Wt VA (AT A 5L DR, ddiod 5 N DD 0K H 10y B R 4 28 3 244 PET30a(+)
H, BEAL S E. coli BL21 Y, Ik H SBEHTA IR I LG RN BT AR S [4) & Linker K scFv &% A
S O I ORAE I ABURLNG B (PET30a-Gz B) AR, ik ii 5 0@ AW s, 45
Ho B R BT A N 0T I ) B G e T R ARIA AR, IR AT R B R R rh A L 2lifh
FENGEH . 4 ELISA J¢ Western Blot 4 1ik, ik =k scFv 55 CD33 BB & & LRI s
PEDISE, 31X 3 Fi scFv-Gz B Y%t CD33 B H ML 48 fu#4 BA R o/ i o e It — D i D ge i 7
N T HER, O CD33 B IR AT T S T AT RE

5 H AR} 22 3L 4 (e 5 - 81430081) WL HARHE LIl (T1RI4i*5: 2009C13041) 1
*HAE . Tel: 0571-88208273, E-mail: jzhan2k@zju.edu.cn

Characterization and fine mapping of the rice gene OsARVL4 regulating leaf morphology and
leaf vein development
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Li Wang,Jing Xu,Jingiang Nian,Nianwei Shen,Kaikai Lai,Jiang Hu,Dali Zeng,Changwei Ge, Yunxia Fang,Li
Zhu,Qian Qian,Guangheng Zhang
Abstract: Leaf morphology and chlorophyll content are closely related to the photosynthetic efficiency, which
would potentially contribute to crop yield. In this study, we isolated an EMS-mutagenized rice mutant displaying
abaxial rolling and vein-albino leaves, and thus designated it as Osarvi4. Compared to the wild type
‘Nipponbare’, Osarvl4 mutant had abnormal development of clear cells, parenchyma cells, sclerenchymatous cells,
mesophyll cells, bulliform cells and vascular bundles. As a result of the defective leaf development, the
chlorophyll content and photosynthetic efficiency were significantly affected in the mutant. Genetic analysis using
map-based cloning indicated that the mutation was controlled by a single recessive karyogene localized within a
44 kb region on the long arm of chromosome 4. Sequence analysis and alignment indicated that the three
candidate genes in this region showed no difference at the DNA level. However, quantitative real-time PCR
analysis showed that the expression of the LOC_0s04g33580 gene in the mutant was significantly lower than that
of wild type, while expression of the other two candidate genes (LOC_0s04¢g33560 and LOC_0s04g33570)
exhibited no significant difference. Therefore, we speculate that LOC_0s04933580 might be the target gene
which regulates leaf vein development and leaf morphogenesis in rice and this locus might be subject to
epigenetic regulation, such as DNA methylation, Thus, our finding suggests that the OsARVL4 gene is involved in
the regulation of chlorophyll content and photosynthetic efficiency in plants, and provides a genetic basis for the

future study of genes related to leaf development in rice.

Fine Mapping and Function Analysis of ( Semi-dominant Dwarfl) Si-dd1 Gene in Rice (Oryza
sativa L.)

Yongtao Cui, Liwen Wu, Weijun Ye, Shikai Hu, Xingming Hu, Longbiao Guo
Abstract: A rice mutant characterized by Semi-dominant Dwarf (named as Si-dd1) was obtained from japonica
rice variety Nipponbare by tissue culture mutagenesis. Morphological analysis showed that, Si-dd1(AA) and
Si-dd1(Aa) exhibited shorter plant height, decreased seed setting rate, increased seedling stage, primary branch
and secondary branch compared to the wild type (Nipponbare). Moreover, it showed that both the mutant
Si-dd1(AA) and wild type are increased in height by treating with exogenous hormone GAj;, however no
obviously reaction to BR. Western blot showed GID2 expression between Si-dd1 and wild type is not related to

GA. In addition, the cytological analysis showed that Si-dd1 has smaller stomas in the leaf midrib, increased
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mesophyll cells and stem vascular bundles, and dense cells compared to wild type. Genetic analysis and
map-based clone showed that the Semi-Dominant Dwarf (Si-dd1) is controlled by a single semi-dominant gene,
which locates in a 244 kb region on chromosome 6.

Key words: Rice, semi-dominant, dwarf, genetic analysis, map-based clone
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Thymosin from Bombyx mori Upregulated by BmNPV Showing Antivirus Function
L et s S U | 5 el

W WA T 28, e R @ R, XS e e T e B R AR . A
B 73 1 AN AR 2 23 A A 20T, R s KA i 5T BmNPV AR HLE. gRT-PCR SE4GE
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Transcriptome Analysis of White Spotted Bamboo Shark Liver and Identificationof
Differentially Expressed Transcripts in Response to Liver Regeneration

Shi Xinyi'?, Lu Conger*, Cheng Dandan?, Wu Jia"?, Lv Zhengbing*?"
1.School of life science, Zhejiang sci-tech university, hangzhou,310000
2.Zhejiang Province silkworm pupae bioreactor and Key Laboratory of Biomedical,hangzhou,310000

Abstract
Background:The white spotted bamboo shark (Chiloscyllium plagiosum) is an economically important
cartilaginous fish and marine animal model for liver regeneration.However, the
molecular mechanisms underlying liver regenerationin cartilaginous fish remain unclear because of limited
information on the white spotted bamboo sharkgenome.This study aims to characterize the shark normal liver
transcriptome and to identify the differentially expressedtranscripts at 3 h after 70% hepatectomy using
Illumina—Solexa sequencing.
Results: After removal of low-quality sequences and assembly, a total of 108,855 unigenes was obtained from the
normalliver group. Further blast analysis showed that 65,356 unigenes successfully matched the known genes in
the database. GOanalysis revealed that 9,989 unigenes took part in 50 categories of biological processes, cellular
components, andmolecular functions. Among the 25 clusters of orthologous group categories (KOG), the cluster
for “General function
prediction only” represented the largest group, followed by ‘Signal transduction mechanisms” and
“Posttranslational modification, protein turnover, chaperones”’ . KEGG analysis showed that 10,313 unigenes were
involved in 36 categories. Through comparison of normal and the liver after partial hepatectomytranscriptome

data, we identified 19 significantly differentially expressed unigenes, which were further confirmed by real-time
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polymerase chain reaction. Of the 19 unigenes, ten matched the known genes in the database(slc22al6,
Slc39a4 ,Slcla2 ,ALDH1L2, NR5A2, hogal, ESR2 , MAT1A, DIO1, Atp2a2 , LRP1). The remaining nine novel
unigenes that did not match any known genes in the databasemay provide a basis for the discovery of new
transcripts associated with liver regeneration.

Conclusion:This study provided a gene expression pattern for normal shark liver and for the previously
unrecognizedchanges in gene transcription that are altered during liver regeneration. Our data revealed useful
information for futurestudies on the white spotted bamboo shark genome and provided new insights into the

molecular mechanism of liver regeneration.

The Detection of piRNAs in Whitespotted Bamboo Shark’s Liver

Lingrong Yang“?, Xinyi Shi*? Dandan Cheng"?, Zuoming Nie'?, Zhengbing Lv*?*
1.School of life science, Zhejiang sci-tech university, hangzhou,310000
2.Zhejiang Province silkworm pupae bioreactor and Key Laboratory of Biomedical,hangzhou,310000

*Corresponding author’s address: 5 Second Road, Hangzhou 310018, China
Corresponding author’s phone number: +86-0571-86843199; E-mail address: zhengbingl@126.com
Abstract: Piwi-interacting RNAs (piRNAs) are 26-31 nt small non-coding RNAs. piRNAs has been reported
mostly in germ-line cells and cancer cells. However, the reports about piRNAs in whitespotted bamboo shark’s
liver haven not been shown yet. In the previous study of microRNAs in shark’s liver, some piRNAs were detected
from small RNAs sequenced by Solexa technology. A total of 4857 piRNAs were found and predicted from
shark’s liver. We further selected 17 piRNAs with the high and significantly differential expression for normal and
regenerative liver tissues to verify by Northern blotting. And 10 piRNAs were further identified - six of them were
matched to the knownpiRNAs from piRNA Bank. The actual expression of six known and four novel piRNAs
were validated by gRT-PCR. At the same time miRanda was used to predict the potential target genes of thel0
PiRNAsS, and subjected them to GO and pathway analysis. The results indicated that piRNAs were involved in
many important biological responses including immune inflammation, cells specific differentiation and
development, angiogenesis. This study firstly reports piRNAs in the liver of whitespotted bamboo shark by Solexa
technology, and provides a useful resource and further elucidation of regulatory role of piRNAs in whitespotted
bamboo shark’s liver and also may facilitate the development of therapeutic strategies for liver damage.

Keywords: piRNAs; whitespotted bamboo shark; Solexa technology;
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Preparation and activity analysis of Sparassis crispa glucan
Dandan Cheng"? Xiaofeizhang * YannaCheng **Zhengbing Lv*?
1.School of life science, Zhejiang sci-tech university, hangzhou,310000
2. Zhejiang Province silkworm pupae bioreactor and Key Laboratory of Biomedical,hangzhou,310000

Abstract: Sparassis crispa glucan (SCG) have anti-humor activity , clinical trials demonstrated that it have
inhibition effect on lung cancer, gastric cancer, colon cancer, breast cancer and other cancers . Therefore, it is
likely to be candidate medicine in the future . while , the low efficiency method of extract SCG and complex
method for SCG activety detection make it difficult . in this research , first , we establish a new method for glucon
activitydetection , second , we successfully get a Sparassis crispa specie , thenoptimize method for preparation of
low molecular weight Sparassis crispa glucan ,third , we isolate and purify a single Sparassis crispa glucan and
detect its activity by the method we established for further research .

Keywords : Sparassis crispa ; glucan ; activity detection

Transposable Element (TE) Bm_1645 ProducesBmAGO2-Associated Small RNAs to Perform
the Function

Honglin Zhu'?, Dan Li*?, Yu Zhang"?, Zhengbing Lv*?, Qing Sheng“?, Zuoming Nie'?
1.School of life science, Zhejiang sci-tech university, hangzhou,310000
2. Zhejiang Province silkworm pupae bioreactor and Key Laboratory of Biomedical,hangzhou,310000
Abstract: Transposable element (TE) is a DNA sequence which can change position itself and plays an important
role in maintaining the stability and diversity of organisms by transposition. Recent studies have shown that there
are nearly half of the genes are TEs in B. mori. Here, we performed a systematic identification and analysis of the
BmAGO2-associated TEs with abundance more than 100 and their mapped small RNAs also associated with
BmAGO2. We identified that Bm_1645 was associated with BmAGO2 with the highest abundance, as the same
with the situation of small RNAs, and was regarded as a small RNAs pool. We chose a few small RNAs
associated with Bm_1645 and performed northern blotting identifying that some of chosen small RNAs had
obvious expression differences in normal and iel-bacmid-plEx-1-BmAGO2-infected individuals of different
development periods of silkworm. With that, we found 4 TE-SsiRNAs could combine with BmAGO2 according to
the EMSA experiment. Using gRT-PCR, we also identified that the up-regulation of the TE-siRNAs of those four

in BmN cells could induce the reduced expression of Bm_1645. Except that, the result showed the evidence that
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the transcriptional level of Bm_1645 would be up regulated with the down-regulation of BmAGO?2 in the BmN
cells. Our analysis suggested that Bm_1645 just like a pool of small RNAs, it can produce BmAGO2-associated
small RNAs. With the help of the small RNAs, it may be modulated by different mechanisms to generate different
products with diverse function. The specific way of regulation is still need further research.

Key words: Tes, Bm_1645, TE-siRNA, BmAGO2-associated
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TE: BHE WIefK CEIZ (Silymarin, Sily) S AFLEET 2540 fubk MCF-7/ADM [R5 6T 251 H . vk A
CCK-8 vLMllEpazz (Adm) X AL U4 bk MCF-7/S i 2541 itk MCF-7/ADM HIREPEVEH],
TSR 2655 LI #PE Sily (1opg/mD) 1A 2577, BEd Adm S8 I0n) iR 24 41 fild ik
MCF-7/ADM (Y55 254F 1), 5500565 5. 255 OAdm % MCF-7/S Fll MCF-7/ADM [(F)>-4cdmhilik
JE(ICs0) 73 74 1.773 pg/ml H1 45.774 pg/ml, iy 251545004 25.8 5. @Sily e 1 5% ADM X MCF-7/ADM ]
MM EEAEH . B 10pg/ml GlHIZh 2.0%) 1) Sily 4 Adm 1T MCF-7/ADM 48h 5, i 24 41 ik (1)
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Reversal Effect of Silymarin on Multidrug Resistance Breast Cancer Cell MCF-7/ADM
Yidan Lu Liange Xu Jiagi Qiu Danyi Mao* Dawei Wang Xiaogu Liu
(Zhejiang Chinese Medical University , Hangzhou 310053, China)

Abstract : Objective To explore the effect of silymarin on Adriamycin resistance of breast cancer cell line .

Methods To measure toxicant effect of Adm to MCF- 7/S( sensitive strain) and MCF-7/ADM (multidrug-

CBAAEE B B (1961-), * (k) @IHIR, ML FIE, TBARFEAMNEE S BEGH ST, E-mail:
danyimao@163.com
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resistant strain) for resistant index by CCK-8 in vitro ; to observe the reversal effect of silymarin  (10pg/ml)
which has screened for nontoxicant to MCF- 7/ADM by CCK-8.Results DICsy of Adm to MCF-7/S and
MCF-7/ADM were 1.773 pg/ml and 45.774 ng/ml respectively .Drug-Resistant index of MCF-7/ADM was
25.8 .@Silymarin could increase cell toxic effect of Adm. After treated with 10pug/ml silymarin ~ CInhibition rate
was 2.0%) combining with Adm to MCF- 7/ADM for 48 hours , cell’s ICsq declined to 8.101 pg/ml, and reversal
index is 5.7 (P < 0.01 ). Conclusion Silymarin could reduce partly revese multidrug- resistance to Adm of MCF-
7/ADM in vitro.

Key words : Breast carcinoma ; Silymarin ; Reversing drug-resistance ; CCK-8
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Nuclear Translocation and Activation of YAP by Hypoxia Contributes to Chemoresistance of
SN38 in Hepatocellular Carcinoma Cells
EFHEx, FSEGE, CEBREK, REL, FTHZE, K
(Zhejiang Province Key Laboratory of Anti-Cancer Drug Research, College of Pharmaceutical Sciences, Zhejiang
University, Hangzhou 310058, China)
Abstract: Hypoxia was a prominent feature of hepatocellular carcinoma cells (HCC), contributing to therapeutic
resistance towards a variety chemotherapeutic agents including Topoisomerase | inhibitor SN38, with mechanism
not yet fully understood, thus remaining a major clinical challenge. Herein, we present evidences that the
hypoxia-induced nuclear translocation and accumulation of Yes-associated protein (YAP) acts as a survival input

to promote hypoxic-resistance to SN38 in HCC. YAP induction by hypoxia was not mediated by HIF-1a, since the
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manipulation of HIF-1a either by CoCl2, exogenous expression nor siRNA of HIF-1a imposed any effect on the
phosphorylation or total level of YAP. Instead, mevalonate-HMG-CoA reductase (HMGCR) pathway may
modulate the YAP pathway under hypoxia. Combined YAP inhibition by either siRNA or HMGCR inhibitor
statins with SN38 achieved improved anti-cancer activities in HCC cells. Moreover, the increased anti-cancer
efficacy of statins combined with irinotecan (the prodrug of SN-38) was further validated in a human HCC HepG2
xenograft model in nude mice. Taken together, our findings identify YAP as a novel mechanism of
hypoxic-resistance to SN38. These results unveil the combined suppression of YAP (for instance, statins) and
SN38 as a potential promising strategy to enhance treatment response of HCC patients, particularly those with
advanced stage suffering from hypoxic resistance.

Keywords: Hepatocellular Carcinoma, SN38, Hypoxia, resistance, Yes-associated protein (YAP), statins

Folate Metabolism Regulates Oligodendrocyte Survival and Differentiation by Modulating
AMPKa Phosphorylation

Qinjie Weng, Jiajia Wang, Bigin Tan, Jing Wang, Bo Yang, Qiaojun He
College of Pharmaceutical Sciences, Zhejiang University, 310058
Obijectives: Folate, an essential micronutrient, is anessential cofactor in one-carbon metabolism for many cellular
pathways including DNA synthesis, metabolism and maintenance. Folate deficiency has been associated with an
increased risk of neural tube defects, cancer and motor and cognitive dysfunction. Dihydrofolate reductase (DHFR)
is a key enzyme that regulates folate metabolism; however folate/DHFR activity in oligodendrocyte development
has not been fully understood. Our preliminary studies have found that folate deficiency caused an obvious delay
in oligodendrocytes development in vivo. Based on this, the study aims to explore the regulation of folate/DHFR
on oligodendrocytes development and myelination in detail,which not only gives evidence for the function of
folate in the CNS development, but also enriches the network of oligodendrocytes regulatory factors, broadening
the vision and direction for the clinical treatment of demyelinating disease. Methods:1) In situ hybridization,
immunostaining, qPCR, western blot analysis were carried out to detect oligodendrocytes development. 2) The
effect of folate downstream DHFR on oligodendrocytes and myelin sheath was determined by immunostaining,
transmission electron microscope, RT-PCR and western blotting. 3) The proliferation, differentiation and
apoptosis of oligodendrocytes caused by folate/DHFR inhibition were detected by immunostaining and western
blot. 4) The effects of AMPK signaling pathway on oligodendrocyte regulated by folate metabolism was used to
examine by western blot, Immunostaining and qPCR. Results: Diet with low-folate during pregnancy blocked

oligodendrocytes development, while diet with high-folate facilitated oligodendrocytes development. Consistently,
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folate was required for the maturation of primary oligodendroglia progenitor cells. Pharmacological inhibition of
DHFR by methotrexate blocked oligodendrocytes differentiation and resulted in severe myelination deficiency in
vivo, which could be partially reversed by folate supplement. Folate/DHFR inhibition caused oligodendrocytes
apoptosis and differentiation disorders, but had no effect on the proliferation of oligodendrocytes. Folate/DHFR
activated AMPKoa signaling pathway through wupregulating p-AMPKoa and AMPKa expression in
oligodendrocytes. AMPKa activation or inhibition regulated oligodendrocytes differentiation in vitro. AMPKa
activators MET increased the expression of oligodendrocytes markers and myelin sheath compared with DHFR
inhibition in vivo and in vitro. Conclusion: These findings here identify a previously uncharacterized role of

folate/DHFR/AMPKa axis in regulating oligodendrogenesis and myelination during CNS development.

The E3 Ubiquitin Protein Ligase MDM2 Dictates ATRA-induced Osteoblastic Differentiation
of Osteosarcoma cells by Modulating the Degradation of RARa

ZhouQian, ShaoXuejing, Xian Miao, LiuYujia, YingMeidan, Yang Bo, He Qiaojun
Institute of Pharmacology & Toxicology, College of Pharmaceutical Sciences, Zhejiang University, Hangzhou,
310058, China

Abstract: Objective: Retinoic acid receptor alpha (RARa) plays a critical role in the differentiation process of
osteosarcoma cells induced by all-trans retinoic acid (ATRA). However, degradation of RARa through ubiquitin
proteasome pathway weakens the differentiation efficiency of osteosarcoma cells. Therefore, it is necessary to
explore the regulatory mechanisms involved in RARa degradation.

Methods: U20S cells were mainly used as our research models. (1) Protein levels were detected by Western
blotting; (2) The interactions between MDM2 and RARalpha were determined by immunofluorescence and
immunoprecipitation; (3) Related proteins and genes were investigated via transfection; (4) The expression levels
of MDM2 and OPN in patient biopsies were detected by immunohistochemistry; (5) Alkaline phosphatase activity
was assessed by colorimetric assays using the BCIP/NBT Alkaline Phosphatase Color Development kit.

Results: In this report, it demonstrated that interaction with MDM2 leads to strong stimulation of RARa
polyubiquitination and degradation by proteasomes. MDMZ2 appears to function as an ubiquitin E3 ligase in this
process, since the MDM2 RING domain mutant inhibits the ubiquitination of RARa. Furthermore, MDM?2 is
capable of stimulating RARa polyubiquitination under cell-free conditions. Moreover, it also provided evidence

that silencing or inhibiting MDM2 promotes the differentiation of U20S cells as induced by ATRA.
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Conclusions: MDM2 serves as an E3 ubiquitin ligase to regulate the degradation of RARa and becomes a novel
therapeutic target for ATRA-based differentiation therapeutic approaches in osteosarcoma.

Keywords: Osteosarcoma; RARa; degradation; MDM2; All-trans retinoic acid; differentiation

Gefitinib synergizes with irinotecan to suppress hepatocellular carcinoma by promoting
proteasome dependent degradation of Rad51

wmERr, BEY, B, RKERE, 48&48 Bk, T, AEE
(Zhejiang Province Key Laboratory of Anti-Cancer Drug Research, Institute of Pharmacology and Toxicology,

College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: Chemotherapy is the only choice for most of the hepatocellular carcinoma (HCC) patients, while few
agents were available, making it an urgent need to develop new chemotherapy strategies. A phase Il clinical trial
suggested that the efficacy of irinotecan in HCC was limited due to dose-dependent toxicities. Here, we found that
gefitinib exhibited synergistic activity in combination with SN-38, an active metabolite of irinotecan, in HCC cell
lines. And the enhanced apoptosis induced by gefitinib plus SN-38 was a result from caspase pathway activation.
Mechanistically, gefitinib dramatically promoted the ubiquitin—proteasome-dependent degradation of Rad51
protein, suppressed the DNA repair, gave rise to more DNA-damages, and ultimately resulted in the synergism of
these two agents. In addition, the increased antitumor efficacy of gefitinib combined with irinotecan was further
validated in a HepG2 xenograft mice model. Taken together, our data demonstrated for the first time that the
combination of irinotecan and gefitinib showed potential benefit in HCC, which suggesting that Rad51 is a
promising target and providing a rationale for clinical trials investigating the efficacy of the combination of
topoisomerase | inhibitors and gefitinib in HCC.

Keywords: hepatocellular carcinoma; irinotecan; gefitinib; apoptosis; Rad51; DNA-damage.

Using INcRNA-ABHD11-AS1 as a novel type of biomarker in the screening of gastric cancer
Yunben Yang, Yongfu Shao, Junming Guo*
Department of Biochemistry and Molecular Biology, and Zhejiang Key Laboratory of Pathophysiology, Ningbo
University School of Medicine, Ningbo 315211, China
Long noncoding RNAs (IncRNAs) play vital roles in tumorigenesis. However, the diagnostic values of most
IncRNAs are largely unknown. To investigate whether gastric juice IncRNA-ABHD11-AS1 can be a potential
biomarker in the screening of gastric cancer, 173 tissue samples and 130 gastric juice from benign lesion, gastric

dysplasia, gastric premalignant lesions, and gastric cancer were collected. ABHD11-AS1 levels were detected by
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reverse transcription-polymerase chain reaction. Then the relationships between ABHD11-AS1 levels and
clinicopathological factors of patients with gastric cancer were investigated. The results showed that
ABHD11-AS1 levels in gastric cancer tissues were significantly higher than those in other tissues. Its levels in
gastric juice from gastric cancer patients were not only significantly higher than those from cases of normal
mucosa or minimal gastritis, atrophic gastritis and gastric ulcers, but also associated with gender, tumor size,
tumor stage, Lauren type and blood carcinoembryonic antigen (CEA) levels. More important, when using gastric
juice ABHD11-AS1 as a marker, the positive detection rate of early gastric cancer patients was reached to 71.4%.
Thanks to the special origin of gastric juice, these results indicate that gastric juice ABHD11-AS1 may be a

potential biomarker in the screening of gastric cancer.

Molecular mechanisms of IncRNAs on gastric cancer

Tianwen Li, XiaoyanMo, Bingxiu Xiao, JunmingGuo
(Department of Biochemistry and Molecular Biology, and Zhejiang Provincial Key Laboratory of
Pathophysiology, Ningbo University School of Medicine, Ningbo 315211, China)
Long non-coding RNA (IncRNA) is defined as larger than 200 nucleotides without protein coding potential.
Recently, deregulated IncRNAs expression has been found associated with gastric cancer. Acting as oncogenes
and tumor repressor genes,some IncRNAsare involving the regulation of cell proliferation, migration, and
invasion.

By complementary base pairing with mRNA or forming complex with RNA binding protein (RBP), some
IncRNAssuch as TINCR,GHET1 and MALAT1 may mediatemRNA stability and splicing. Other INcRNAs, such
as HOTAIR, GAPLINC and BC032469are participated in the competing endogenous RNA (ceRNA) network.
Under certain circumstances, similar to H19,ANRIL, MEG3, AC130710 and TUSC7 play theirbiological roles by
generating to microRNA (miRNA) or associated with miRNAs in gastriccancer cells.

By recruiting histone modifying complex,HOTAIR, ANRIL, FENDRR, PVT1, and MALAT1may regulate
transcription in cis or trans.Through these mechanisms,IncRNAmay form RNA-dsDNA triplex. MEG3, TUSC?7,
H19, GAS5 and CCAT1play their roles by interacting with tumor suppressor protein P53 or being activated by

P53 and onco-protein c-Myc. Finally, IncRNAsmay be used in the diagnosis and treatment of gastric cancer.
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Evolution of teleost TfR1 under fish-specific genome duplication (FSGD) and accelerated
evolution in TfR genes of mammals

Zhihuang Zhu, Rixin Wang, Tianjun Xu*
Laboratory of Fish Biogenetics & Immune Evolution, College of Marine Science, Zhejiang Ocean University,
Zhoushan, China, 316022
Abstract: Transferrin receptor (TfR) is a homodimeric type Il transmembrane protein, and plays a vital role in
iron metabolism. Transferrin (TF)-bound iron is taken into cells via binding to TfR and endocytosis of the TfR-TF
complex. TfR family can be mainly divided into TfR1 and TfR2, and they are all present in vertebrates except
TfR2 which is missing in birds. TfR1 and TfR2 are 45% identical and 66% similar in their extracellular domains,
but they are also diverse in many ways according to their difference in protein expression, affinity with diferric
transferrin (TF) and functional domains. We speculated that they might possess special evolutionary
characteristics. Molecular evolution analysis showed that positive selected sites existed in the ancestral lineage of
mammal TfRs rather than in that of poikilotherms. And the positive selection happened in the common ancestor of
teleost TfR1a (tel-TfR1a) and tel-TfR1b. The positive selected sites were also detected in the ancestral lineage of

tel-TfR1b. The analysis of functional branch length, which represented the level of altered selective constraints of

80


javascript:void(0);

member genes, showed that all mammal TfRs experienced more functional divergence than those of telesots. The
difference in energy demand and aerobic metabolism tendency between endotherms and poikilotherms might
induce the evolution of TfRs in endotherms. The fish-specific genome duplication (FSGD) promoted tel-TfR1b to
evolve some unique functions.

Keywords: Transferrin receptor (TfR); Endotherms; Poikilotherms; Selection; Functional divergence

A mitogenomic perspective on the phylogenetic position of the Hapalogenys genus
(Acanthopterygii: Perciformes) and the evolutionary origin of Perciformes

Tao Wei, Yuena Sun, Bo Zhang, Rixin Wang, Tianjun Xu*
Laboratory of Fish Biogenetics & Immune Evolution, College of Marine Science, Zhejiang Ocean University,
Zhoushan, 316022, China

Abstract: The Hapalogenys genus was the most controversial and problematic in its phylogenetic position of
Percoidei. In this study, we recheck the taxonomic status of Hapalogenys in Percoidei using mitogenomic
sequences data. We added a new mitogenomic sequence data from for purposefully chosen species of
Hapalogenys and conducted phylogenetic analyses using a large mitogenomic data set. The resultant tree
topologies were congruent from partitioned Bayesian and Maximume-likelihood methods. The results indicated
that Hapalogenys was distantly related to Haemulidae and could be removed from Haemulidae. The results
supported the Hapalogeny was upgraded to a family rank titled Hapalogenyidae, and it should be recognized in a
separate family of Hapalogenyidae. A relaxed molecular-clock Bayesian analysis of the divergence times indicated
that Perciformes groups had a much older than the old fossil records available for these group. The origin of the
common ancestral lineage of Perciformes fish was estimated at the late Jurassic about 149 Myr ago.

Keywords: Mitochondrial genome, Molecular phylogeny, Divergence times, Relaxed molecular clock,

Hapalogenys, Perciformes

Mitogenomic perspectives into sciaenid fishes phylogeny and evolution origin in the New
world

Tianjun Xu*, Rixin Wang, Yuanzhi Cheng, Da Tang
Laboratory of Fish Biogenetics & Immune Evolution, College of Marine Science, Zhejiang Ocean University,

Zhoushan, 316022, China
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Abstract: Sciaenid fishes are widely distributed throughout the coastal waters and estuaries of the world. A total
of 23 genera of this family are endemic to the Old World. However, evolutionary relationships among Old World
sciaenid fishes and their origin have remained unresolved despite their diversity and importance. Besides,
hypotheses that explain the origin and biogeographical distribution of sciaenid fishes are controversial. In this
study, the complete mitochondrial genome sequences of seven representative sciaenid species were determined
and a well-resolved tree was recovered. This new timescale demonstrated that the sciaenid originated during the
late Jurrasic to early Cretaceous Period. The estimated origin time of sciaenid fish is 208 Mya, and the origin of
Old World sciaenid is estimated at 126 Mya. Reconstruction of ancestral distributions indicated a plesiomorphic
distribution and centre of origin in the New World, with at least one lineage subsequently dispersed to the Old
World. Moreover, we conclude that the common ancestors of Old World sciaenid fishes were derived from species
of New World.

Keywords: Sciaenidae; mitochondrial genome; phylogeny; divergence time; origin

Advances of IDH studies in Cancers
Peipei Yang', Weicai Chen', Jiongyan Ding", Quan He', Qing Sheng*, Wen-Bin Ou"**
1 College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou, Zhejiang, China
2 Zhejiang Provincial Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua

University, Jiaxing, Zhejiang, China.

Abstract: The point mutations in the active-site arginine residues of isocitrate dehydrogenase (IDH) (IDH1/R132,
IDH2/R140, and IDH2/R172) occur frequently in a variety of cancers, including acute myeloid leukemia (AML),
brain tumors, and holangiocarcinomas. The IDH mutants catalyze a-ketoglutarate (a-KG) to oncometabolite
2-hydroxyglutarate (2-HG), which dysregulates a set of a-KG-dependent dioxygenases. Various studies have
indicated that IDH mutations are associated with DNA hypermethylation at CpG islands which are enriched for
genes implicated in stem cell maintenance/differentiation and lineage specification. We herein summarize the
advances of IDH1/2 studies in clinical trials: (1) A rapid, sensitive and robust assay approach (pyrosequencing)
has been used to detect all types of mutation in either IDH1 or IDH2; (2) IDH1/2 mutation status could be
valuable for distinguishing intracranial chondrosarcomas from chordomas; (3) Due to the prognostic information

of IDH1/2 mutations, IDH1/2 has been developed as one biomarker for tumor diagnosis; (4) IDH2 mutation plays
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a critical oncogenic role in proliferation, apoptosis, invasion, migration, tumorgenesis and senescence, indicating

that targeting IDH mutant become a therapeutic strategy in cancers.

Keywords: IDH1, IDH2, mutation, cancers;
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HSP90 Inhibition Is a Novel Therapeutic Strategy in Gastrointestinal Stromal Tumor
Jiaging Zhu*, Minmin Lu*, Quan He', Lili Liu*, Yuehong Wu', Sheng Qing", Wen-Bin Ou***

1 College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou, Zhejiang, China 2 Zhejiang Provincial
Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing, Zhejiang,
China.

Abstract; Gastrointestinal stromal tumor (GIST) is the most common sarcoma of the gastrointestinal tract.
Oncogenic KIT or PDGFRA receptor tyrosine kinase mutations are compelling therapeutic targets in GISTs, and
the KIT/PDGFRA kinase inhibitor, imatinib/sunitinib, is standard of care for patients with metastatic GIST.
However, most of these patients eventually develop clinical resistance to imatinib and other KIT/PDGFRA kinase
inhibitors and there is an urgent need to identify novel therapeutic strategies. Heat shock protein 90 (HSP90) plays
a molecular chaperone role to increase the stability and activity of its client proteins including KIT and PDGFRA
receptor tyrosine kinases, which also interacts with HSP70, CDC37, mutated p53, AKT, and HIF1-a proteins to
regulate cell proliferation and apoptosis through controlling oncogenic protein proper folding, function, and
stability. Inhibition of HSP90 and CDC37 inactivates KIT/PDGFRA and downstream intermediates, and
suppresses tumor growth in GISTs. Some HSP90 inhibitors including IP1-504, IP1-493, BIIB021, STA9090, and
AT13387 are carrying out clinic trials in GISTs. HSP90 inhibition highlights a novel strategy for
imatinib-sensitive and -resistant GIST, irrespective of the types of multiple imatinib resistance mutations of

KIT/PDGFRA.

Keywords: GIST, HSP90, resistance, imatinib
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The Biological Function of Pyruvate Dehydrogenase in Cancers

Weicai Chen', Peipei Yang', Zhifa Cao®, Minmin Lu®, Qing Sheng, Lili Liu*, Wen-Bin Ou***

1 College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou, Zhejiang, China 2 Zhejiang Provincial
Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing, Zhejiang,
China.

Abstract: Pyruvate dehydrogenase (PDH) is the multi-enzyme complex of mitochondrion. Its catalysis is of great
importance in the process of energy metabolism. PDH catalyzes the decarboxylation of pyruvic acid to produce
acetyl coenzyme A. And acetyl coenzyme A serves as the primary raw material to bring the glucose into the
aerobic oxidation of tricarboxylic acid cycle. Due to insufficiency of PDH, human body suffers from lactic
acidosis and atelencephalia. In general, the deficiency of PDH manifests dysfunction caused by the PDH E;A gene
mutation. The mutation of PDH E;A changes the structure of PDH and reduces the enzymatic activity. PDH
inhibition results in the tumor cells to mainly acquire energy through glycolysis. Activation of glycolysis promotes
proliferation and inhibits apoptosis in cancer cells. Besides, due to glycolysis, the microenvironment of tumor can
protect cells from attack of the host immune system and reduce the chemotherapy drug efficiency as well as help
the invasion and metastasis in cancers. The increasing evidence has shown that PDH is expressed in 256 cases of
gastric cancer patients with different level, which is associated with the development and invasion of gastric
cancer. Compared with adjacent tissues, PDK-3 in colon cancer tissue is upregulated, which inhibits the activity of
PDH. PDK-1 knockdown restores the activity of PDH, and inhibits proliferation and invation in head and neck
squamous cell carcinoma. Furthermore, inactivation of PDH promotes the development of melanoma driven by
BRAF V600E mutation. Herein, we update the crucial oncogenic roles of PDH in the metabolism and signaling

transduction of cancer cells.
Keywords: PDH, Mutation, Glycolysis, Metabolism, Cancer
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Tetramethylpyrazine blocks TFAM degradation and upregulates mitochondrial DNA
copy number by interacting with TFAM

Yongzhang Liu, Ya Zhang, Lei Xia, Bin Lu*"

Institute of Biophysics, Attardi Institute of Mitochondrial Biomedicine and Zhejiang Provincial
Key Laboratory of Medical Genetics, School of Life Sciences, Wenzhou Medical University,

Wenzhou, Zhejiang 325035, China, (lubmito@wmu.edu.cn)

ATP-dependent mitochondrial Lon protease plays important roles in the quality control of proteins
through the degradation of abnormal proteins and protein refolding, as well as in turnover of short-lived
regulatory proteins within mitochondrial matrix. 2,3,5,6-tetramethylpyrazine (TMP), a nature small
molecular compound and one of the major components of Chinese medicine Chuanxiong, is widely applied
to clinical therapies for dilating blood vessels and inhibiting platelet aggregation and thrombosis. Recent
work demonstrates that TMP may also function as an antitumor agent. However, the mechanism still needs
to be further studied. In present study, we investigated the effects of TMP on mitochondrial Lon protease
and transcription factor A (TFAM) both in vivo and in vitro. Here, we demonstrated that TMP specifically
blocked Lon-mediated TFAM degradation. Whereas, protease assays indicated that TMP did not inhibit
Lon protease activity in vitro. We also demonstrated that HeLa cells with tremendously low mitochondrial
DNA (mtDNA) copy number treated with TMP results in accumulation of TFAM and subsequently leads to
increase of mtDNA content. Furthermore, pull-down assays showed that biotinylated TMP interacted with
both TFAM and Lon. These findings suggest a new mechanism for TMP blocking the Lon-mediated TFAM
degradation and mtDNA recovery in cells with severe deficits in mtDNA content through direction

interaction with TFAM.
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