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WE-BH RN FAE D25 8 A D 615 C (Cystatin €, CST3) cDNA J7 81 [a] 4% , I 4 57, CST3 4 1 5%
RIBIRFR NS B CST3 kil 5 AR 2 2L DD REWF 50 89 E 2 ikl 0 ik XN I Cst3 ¢DNA JF 51 3t 47 3¢
W T PR 23 A7 B 05 T Al B D AL R e 9 U034 32 B pET28a 38, S8 W i 41 CST3 45 11 3R 08 UMM 2 5 6 1% 4
R AL B Z A5 A, 38 i 5 A R B A QS FLBE Y (Tsopropyl B-D-Thiogalactoside, IPTG ) 75 5 92 B CST3 2K 4 () 5 4%
FI5, I 1 SDS BTN Bt 1% 55 5 1B Uk (SDS-PAGE ) F1ZE 1 J5T B JE 7% ( Western blotting) $0iE, #5258 KRR Csi3
F S AA/NR Cst3 B 1 R IR AR . B8 0405 MR B Cst3 R K ¥ 5146 A B pET28a AL, 3R
7 CST3 HEH#RE A, 2 1 mmol/L IPTG 37 C AT 12 h, ARG K& CST3 HEH . &ik I 7 KR

B CST3 RSN RBIE R

IR VD B CST3; JR A% R ik
hESES: Q789  TEAARIRA: A
DOI:10.3969/j.issn.1006-6179.2019.02.001

KR B ( Meriones unguiculatus) X 44 %2 i ¥ B
(Mongolian gerbil) , Wi th 2 S W) 15 W 01, 72 I H
TREE RSB S VR IR o Eh T R A A 45 A
Az BEAE AT s A AR OV BRUTE VF 2 WF 58 S B
A RFIR A R A (8, 0 R R 22 0 IF ST L A AR R AT
I8 SHE W) SRR GE W B AN BE BT L A3 IS AR
AT ST B S He g e 5T T AR, KR v
AR ZINBESL s Y . BEAE KN B2k
AR 42 3 DR A 0 R Y 52 R, DL RO R B R
R R PR R B o e B A I
JRD L3l s AR A 1) 8 S, KT B 32 ¥ 1l A A
RAMFFEGBL) —Fh“ T 7 LR sh Yy . AR R TR R
JUD BT 28 2 AR P AR 8 7 o R b, FR AT AR 52 K
JND B 36 ik Willis 3£ ( circle of Willis, CoW ) 2%
SR e BT AL 1 B B AL B 3 T e 52
(Suppression Subtractive Hybridization , SSH) 75715, &
L e = R A B 6 7] € (Cystatin €, CST3) #Y
Fak AL 5 KRV B I 4 w9 A 06, Tk
— L KR B CST3 ([T RE M2 5 1 & & 1)
BL, FATTEL X T CST3 FP 41 [R5, e T KR

U 5 B #5:2018-09-20

NXEHS: 1006-6179(2019)02-0001-08

Fl CST3 T [ Rk g A, X H b 47 R A R Is F 5
il A& KV B CST3 HiiR F it 47 5 22 W D e 5%
BEE LA

1 RS

1.1 Bz

IOk [ B R R S S Y i B PR R
JNP R T 2 B, 16 J5 %, ) 37 T 3 B A
(SYXK (%) 2013-0005) . H4 + ¥ Bl ok i bR I 22
IRBEJE , T oK b Sz B ) R IBCRC T oD BB 5 il 26
2, HERERRAFTHRAT .
1.2 FEXHHH

pET28a UKL Ky 52 56 2 LR AT 5 ve K # Ak pMD19-T
(Takara, H 4% ) ; FastQuant ¢cDNA 25 — % & % 3 57
& B R & TS N EE R R R BRI R & L E. col
BL21 J&Z 2SN E. coli DHSa 857 75 410 8 35 1 H
KM\ A ; TRIzol Reagent (Invitrogen , 28 [ ) ; Neol #1
Xhol BRA 1 N VI (NEB, S ) s IPTG iR I B4 %
R ATHERYWAREKELAA,

CTEEWMBEFEHKREES T H (No. 31572341, 31572348 Fl1 31772545) ; 15 #B B2 Bl K 27 FLhb I K& VB  ( No. 17JL70)
EE® AN T WF(1993—) % M EWF5E A W5 1) 2 844 2 E-mail : wang_1992@ 163.com
BISEE BEIRC(1959—) 3 1+ #8205 7 ) < 4% 5 % & WF 5. E-mail ; czwen@ cemu.edu.cn



2. TR PR 36 %

1.3 A&
1.3.1 F RNA #2HUK cDNA il % B2y 0.1 g figi

421, MAZF] 1 mL TRIzol i 7 p 47 41 8151 3% IR
A JEE R IEAL 10 ming Sl A 200 L =50 H &, i3]
R4S vk b8 15 min, 13 500 r/min 4 C & .0
ISmin, ¥ FWEWREREHOE.CE D, A
0.5 mL5 B, SRR 2) )5 UK i & 1S min, 13 500
r/min 4 C g0 15 min, 7 3§ . WA TCAZ G 0K 75%
VR UTTE 2 ¥k ,13 500 r/min 4 C & .0 5 min J5
FE B o BT 5 Jo A% Wi K 7 A, 3R A5 KO B
fixi¢H 24 &= RNA, f#f ] Nanodrop 2000c ( Thermo
scientific, USA) Mg B RNA ¥ B A0 46 B, ¢ MR 4
FastQuant ¢cDNA 2 — A A 7] & 0 B 5 2Rk idt 47
F e %4845 ¢DNA,

1.3.2  Cst3 H R 4K M IR 4% 18 X ( codingsequence,
CDS) v [ AT P < AR 4l NCBI 42 {1t 19 & Vb B Cst3
P CDS X J¥ 51 ( GenBank: KM517575. 1) W 3 %
it Cst3 JE [N CDS X ye By LR e 519, L5197
51k “5° -ATGGCTAGCCCACTACGATCC-3" " || Uit
1% B H R “5°-TTAAGCGCTTTTGCAGCTGGA-
377 IR RNZ S W Csi3 JEP CDS X 5 41 A
U 4121 cDNA Hrg 38 ok, PCR § 38 /K R 450 pL
RZ ,PCR ¥ 1Y 512 : 95 CHULE S min;35 M
R 95 CAEME 30 5,57 °CiR %k 30 5,72 °C FEA 30 s
72 C GRZEGEAR T min J5 ,4 CORAF. ¥ PCR ¥t
A7 R B e H DK B e 1T WAL, 6 [l i 7™ W 32 4 3
pMD19-T B4k b #E4T TA SEREl iy, DL AT KR
F Cst3 F£[R CDS X T4,

1.3.3 P F S [ PR LX)« 7 NCBI b A5 3 /) Bl
(NCBI Reference Sequence: NM_009976. 4) 1 A 3
(GenBank: CR542018. 1) Cst3 ¥ CDS X FE 41, J
DNAMAN #cf8 H 5 4 MY BUEY Cse3 35 X 1) 3
A1 HE X, [6] B i AT 2 BE R T 4] e X o

1.3.4 FrRigm . REBRKINV R CST3 EH1{E
FARDCIR (1~20 aa) J5, X5 7 42 2 15T 4 4 0 X B
Cst3 JEP @ 9 047 3 15 1 04k 76 N Jm A His 45
2 JF A AR A R XS I R B, B R R
Boid ik Neol FI Xhol {7y WGV 3% 4% , ¥ & WU 51 4
AF| pET28a FURLE A

1.3.5 HHAEANESRIEMEN. ¥ pET28q-
CST3 BRI pET28a =5 JiU kL 2 A% 73 51| e AL 2] E. coli
BL21 JEAz 25 i i v, U M v B S B 9% . 30 mL
RIRERPUIERY LB 35373 37 C 4" 1Y B, 760 £

PRI A TPTG i &, fli 2 Z 04 1 mmol/L,
WA TR SR 4 TR MR B T TE , 49 il kAT SDS-
PAGE % B3 7k Fll Western blotting 461

1.3.6 SDS-PAGE BEMHLUK - 4 41 8 14T 15%
SDS-PAGE #E i H8 3k , H UK 45 7 - 80 Vi [ Ha 3k
30 min, 120 V HLVK 450, B S, % 5 758 i 4
WG 0, 3o O AT 4

1.3.7 Western blotting SZ56 . ¢ SDS-PAGE % Jist
M Bio-Rad # F1 Bu % I R G ¥ &£ 1 B il % =
0.22 pm fif R 2F 4 &£ B ( nitrocellulose filter
membrane ,NC i) |-, F 0. 5% 3+ B4 FH it B8 W% #5414
J& #H His Hi4& (1:1 000)4 C i EF it %, TBST 7
vk % fR, HOBOAR i & b ¥ i ( Horseradish
peroxidase , HRP) Fric bt LML TE —Hi = W\BEF 1 ho
PR FE e TR, #7157 KO, ] Bio-Rad B JiE K]
B M R G AT EGCR 3T

2 HR

2.1 KPR Cst3 B£E CDS X 52 & F 547

i CST3 R #% KRB 8K, AT E LK IR
P EUIG cDNA SHELHR , 9735 T Cst3 FEH CDS X, Jf
HH B pMD19-T # & & i 47 a B W 7. Al A
DNAMAN R f65 J77 25 S 5 GenBank H14& )RV ()
Cst3 JEPH CDS X 7 41 b X, 45 5 8w, KNV R
Cst3 FEH CDS XK FE Ry 429 bp, AT 5 B 19 KR TD
R Cst3 3£ CDS X J7 41 5 GenBank J7 41 (U AH 25 —
M (E D) ISP EERN2ES .
2.2 KPR Cst3 EEE B S

Sy WKV B Cse3 56 IR 5 [l U1, F AT A
FH DNAMAN #4443 508 KRV 5 A /D EL Csi3
FEH CDS X P A7 Xt (B 2) o KIRTP B Csi3
B CDS X F A 5 AL/ B[R IR P A 0 R
68.90% 1 79. 49% . [l Af, ATH L8 T K INT KR
5N NE CST3 8 [ & LR 5 4 1 IR U5 1 . 45
R, KR R CST3 i HZAERIT 5 A /R
J 30 ) Y5 P 43 51 Ay 63. 519% 1 71.83% (18] 3) , x4t
Fe X 25 5 R, KR Vb B Cse3 JE R 5 A /N BUFE %1
IR PRSP S 22 o X3RRI T KO B
CST3 AW, A Bl /N R s A 26 CST3 5 A
IR TR LN
2.3 KPR CST3 EAREHKHE

ST KRV B CST3 & Bk /b £k IR & ¥
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EOWrE RIRY B CST3 Fe 3[Rl IR 1 3 47 K 8 1 ik oh 3 3k -3

KINVE B CST3 5 A /Bl CST3 4 1 e X 4
Br, &5 R R WY B CST3 S H Y 1~ 20 &R
(‘amino acid,aa) N {5 5 Ik X 18,21 ~ 142 Z IR N
CST3 N REX I, i TN Bl CST3 25 H1 2 %
FER AR A S5 TR £, GC & e s, R Ik, 3R AT
1E L BR 7 8t 45 5 Ik, X5 CST3 2 H 4 b5 )5 41
AT T e, B T 75 AR SCE S T (1A
4) o A G AL IS B ga 5 5 O 8 L U o 4

3| pET28a 5 1AM M ¢ CST3 & Ik S &
KR, LIRS N i 6X His 4R&5 1) & 41 K v
B CST3 . ¥ Bk b2 E.coli DH5a J&A7 75 4
JiL e, I AT S R , 25 5 R B S S U —
A His FREE M E ALK IRY B CST3 & 1 R iA %
BRI (K 5) . BUHZEAEABK N 143 4
B, P N i 6X His Ar28 FVD B CST3 &
H 21~142 aa, /> F 8 K2R 15 kDa,

1 KN Cst3 CDS X EMF 5 GenBank K UL R Cst3 CDS X FF 51l bk 33 45 R

Fig.1 The alignment analysis between Cst3 CDS sequences we cloned here and

GenBank Cst3 CDS sequences of Mongolian gerbils
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2 KM RE AR Cs3 FEF CDS X5 5 b3
Fig.2 The alignment analysis of Cst3 CDS sequences

among Mongolian gerbils, human and mice



52 EOWrE RIRY B CST3 Fe 3[Rl IR 1 3 47 K 8 1 ik oh 3 3k

B3 KNPBREANRCSTIZEASERFFI L3
Fig.3 The alignment analysis of CST3 amino acid sequences

among Mongolian gerbils, human and mice

B4 KPR CSTIZEARBFINEBFRUAR

Fig.4 Codon optimization scheme for CST3 coding sequences of Mongolian gerbils



<6 LI SR 36 &

5 KINDR CST3ZEARZRMNFER
T T RIZAR I g CST3 8 (1 25 8 5 81, KL AR 5% 2 s o 6 7 A0
LA T WA T7 B3 T, 468 His brsk

Fig.5 The partial sequences of recombinant CST3 protein expression vecto

Note: The underlined parts are CST3 protein coding sequences, the bold parts were the start codon and the stop codon,

the yellow shade parts were the T7 promoter sequences, and the red font parts were the His tag sequences.

2.4 CST3EHWBMNESRIEMETE

AR RSN 23k A5 0, AT A [ vk 3
Fhb BRAS [B] ) IPTG Xf %% A 4] CST3 & [R5 i
KLl E.coli BL21 &2 75 40 i i 175 F: & ik . SDS-
PAGE ¥ I o Uk W7, 5 X5 BAH EE, 0.2 mmol/L
IPTG i S 9F T4 SV 8 (1 #2315, 1 1 mmol/L IPTG
37 CF R 12 h J57E 5 T2 15 KDa 4b i BE 28

— H By &M . %5 H k4T Western blotting ¥  His
PR FIRE O, 45 9 R PTG ¥ S 40 4 % 51k His
Fk, K/NS B CST3 | H K/h—3, JF H His &
45 B 2 1 mmol/L IPTG 37 C i § £ ik
12 h j2iE 3V R CST3 8 R IA AR (E 6) .
b AT R ST T CST3 BRSNS R KR
58,3/ 1529 15 kDa B EZH Vb Bl CST3 & H .

6 KINWER CST3IZEAWMEIMNMEERIE
1 : A SDS-PAGE ¥ i Hi 1k 45 5 ; B : Western blotting 4% % ; M . 25 [ marker, 1 Jy pET28a # 44 ;2 .3 .4 435 0. 2 mmol/L IPTG 37 C
%S 4h 8h M 12h,5.6.7 45K 1 mmol/L IPTG 37 Cif5 4 h.8 h fl 12 h, 2145 3 0 H 1 44

Fig.6 Induced expression of gerbil CST3 protein in vitro.

Note: A:SDS-PAGE electrophoresis; B:Western blotting; M : protein ladder; 1, pET28a vector; 2~4,induced by 0.2 mmol/L IPTG at
37 °C for4 h, 8 h and 12 h, respectively; 5~7,induced by 1 mmol/L IPTG at 37 °C for 4 h, 8 h and 12 h, respectively.

Red arrows indicated the target protein

3 it

e E R WA 2 A A AR AnAE R

¥eis R NI, R R0 M O T A R P R
R WSS R R e i R
A AAE S5 o DRI, DG 28 TR 2 R ) T P
R AR P . CST3 XARBEME C(Cys C) , 2
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EOWrE RIRY B CST3 Fe 3[Rl IR 1 3 47 K 8 1 ik oh 3 3k -7

e I 2 A 11 I A — o G Y U IR R R
T A A0 SR 602 e 2 R P T Al R TT Y
K, e h Cst3 ZEN iy o T4 0 13 kDa 173 i
M, CST3 22— AR MR AL B 242 1 o, T2 A7 1
TR S HA WA ZAE D, 25 HEmEN
BN EE K SR T, DR 4 A0 A fe R f 52 4 S P A 4 i
MR 1K AR Y K A, 2 B R A IR X 2 4UAE g
B 410450 11 P S o 1) 2 (I AR i s CST3 ok
- BAT —5E WIS WO, 2R AE /O LA P 98
Jiti 6 5 % 5 1 T A il 2 " 2 R R
/NERUE L R BRI, L7 CST3 /KF W35 T o T
EERrh CST3 7K - i AR U 15 2 Jik ot A A Ak 5XE BT i
AR AN, CST3 R RIB WS SR . A
BB BRI 23 e B A5 0 A 2 2% 165 BROAE 1Y U8 B A 2R
FLUCRR S5 0 B & 2k e T N3 Csi3 BRI fir
THE20 S RAMKEF 13X 2 I, akK%4.3 kb,
HIMNSNR T2 NG T, gl 146 DA LR Y
CST3 . TMi/NEL CST3 A 140 MR EMR, K
NP BL CST3 G Kl 142 DEIETR . R &
SRR PP XTS5 R B, U L CST3 &P A 5 A
/NELCST3 Jy 81 [] P PE AT AR, A i, 78 3 — 20 F
FANID Bl CST3 e P ) e I, 4 5 M ST iR F1 CST3
A BT IR S/ BRI 2 i, ST K
I L CST3 8 H RSP RIKE R T B

Cst3 J2— N2 BMEAR R a5, 72 A J¢ CST3
A X A 223 A8 R £ A P (single
nucleotide polymorphism, SNP) v/ &, B A 0F 55 F£
W1, Z % Cst3 LB SNP L s 5B R IEJHE O
T B 7K 2% T ERRE AR IS 25 5 E 25 S 1Y K A K R
M0 e Sy KR B CST3 2R (1 ik 4h % ik
PRI, FoAT e B Y = AT RS TP Bl Cst3 CDS X
%5 GeneBank A Cst3 ¢cDNA [ ETE — 0 3L 1Y
2250, HoX — 0L i A W] 2 § B CST3 4 F i 41
A — AR FERR AL o A R P 8 L X R R, X
22 SERCEE AL SR S LAY 2 N Cst3 BRI Ry — A
SNP {7 £ rs1428071266 , 3X 4 7% & R ¥ B i 3 4
28 S AT BB — 1> SNP i gl fHJ2, H i M ook
T S T REAY HiRGE

BATE ST e CST3 25 (A 4 65 77 51146 A
pET28a & I RN AR R 2 T 8 4T Bl CST3
R IK FURL, 4 2% BUORL B A B K AT T R A% 3R
KFEG T, PTG 7 3 345 70 7 & KA H 15
kDa N i #547 6X His 1% 19 5 20 KRNV R CST3 &

Ho HEE SRR R mARE R CST3 i 3%
AL R A TE SXAF 7 2 0 B 2 A Al Ak Oy 2 H g
IRAFAR A T A KO R CST3 8 R 2 L
PEAT IR PR f SR S8 . D, R SR E AT A
il 4, T 25 I8 AL 7R A, aliAk B2 Mk I R4S CST3 48
H o, LU THuiRl s sk — i s o 28 LT id , A8t
FER AN B Ct3 JE PP 81 [ YR 1k 24T 1 20 #r, 9
IR T 4L CST3 8 1 Rk A, S KON Bl
Cst3 FE DI RERT S 352 T 2l
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CST3  1s2424577 Polymorphism and Corpulence Related

Homology Analysis and Prokaryotic Expression of Mongolian Gerbil CST3

WANG Yan, GUO Meng, DU Xiaoyan, LI Changlong, LU Jing, HUO Xueyun,

LU Jingyi, LIU Xin, CHEN Zhenwen
(School of Basic Medical Sciences , Capital Medical University , Beijing 100069 , China )

Abstract. Objective To analyze the sequence homology of CST3 and establish a prokaryotic expression system of
CST3 protein in wvitro for producing anti-Mongolian gerbil Cystatin C ( CST3) antibodies and perform function
studies in future. Method Afier cloning and homology analysis, the condon optimization of Cst3 ¢cDNA sequences
of Mongolian gerbils were conducted. The recombinant CST3 protein expression vector was constructed by inserting
the optimized sequences into pET28a vectors, which were then transformed into competent cells. The prokaryotic
expression of CST3 protein was induced by Isopropyl B-D-Thiogalactoside (IPTG) and verified by SDS-PAGE gel
electrophoresis and Western blotting. Result Both nucleotide and amino acid sequences of CST3 in Mongolian
gerbils displayed low identity with human or mice CST3. After codon optimization, the Cst3 expression sequences of
Mongolian gerbils were inserted into the pET28a plasmids, and a large amount of CST3 protein was obtained after
induced expression with 1 mmol/L IPTG at 37 °C for 12 h as an optimized condition. Conclusion We successfully
established a prokaryotic expression system of CST3 protein in wvitro.

Key words: Mongolian gerbils; CST3; prokaryotic expression



