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Abstract: Bovine mastitis is a common and serious disease in the dairy cow industry, leading to reduced milk production,
lower milk quality, and substantial economic losses. In recent years, genetic research on bovine mastitis has drawn increasing
academic interests. This article details the pathogenesis of bovine mastitis and the progress in research on the disease
resistance genes, including the key genes and their roles in the JAK-STAT, NF-«B signaling pathway and pattern recognition
receptors. It was also summarized that the important functions of Non-coding RNAs (miRNAs and LncRNAs) are involved
in the regulation of inflammation. Based on the current status of this field, the propects and future research directions and
practical applications of breeding for resistance to bovine mastitis were narrated.
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ZIN HAVEAA TR A G, BTN T CST3 R
TENEE. CST3 ZAMSEME. 1O 11 EER
WEBRR IS KA R TGEE & BV R 9,
CST3 ZERFHEYEDR . TRTTHUAT 4 binTE . N E
BRI MER R SRS E EEER 7.
tboh, CST3 BLRR 5 Z I hRERamS A ¢, HIEEMA
B FRIK P RE B AIHIS 1-10 F FRAE S TIUA I b
PEImIGIRRE 1500, T BOE T R bl A TEE SE RS b
WM. BT CST3 HREANKES S SEHAEF M
BB, ARG T HEERIES DhREm 50t
&, AR CST3 ZERI 5, B E A CysC IR
FACRBIAFHS, BRIZIT . & B 2B MEEm
Wk BRI IR

2 CST3 BER A RIDEOMSHIE

AN CST3 RN T 20 SHAAARRFEE 13 X 257
(20p13.2) , 4K 7292 bp, HE 3 AINET 24
o, cST3 RRE TEZRIEN, fawstia, A
TREFE IR ZALIOACE, AL RRME. £ CST3 &K
5 MEX, ST 1 KNS 1H B CGIX, 4
900 bp, GC V& & 73%, JIEBH Baaik 80% DLk,
ZIX ST B R e I — K, S50 PCR 47 g8 ',
CST3 NS EN A CysC, CysC &—F/NyT3E
WM EAR, BRZHERMErE4, BT
N 13KD, &F 122 ME&Em ", BTHEFEEHE
FRE ARHDHI IR IE R — R, ZRIERE T ERR
EARHFIFERE, FEES TEHHEIF (Cysteine
Protease Inhibitor)  IT BI85 3 A1 2005
CysC & Hul & IR R E ElE B S5, [Fi=]
MEIAMEGN. TAEREABRANEARH, L%
T, VRN ARSNGB i = B R DR 2 Al 571
HAR A=A 4R Ik KO, AR E RS IR
PER) RS P

3 CST3 BEEMEEHARH R

3.0 5OMKIMEN LY ZE5% YR A CysC
HEFSRE R EEREZ—, BHAESTRE)
Pk A RERE B IEAR S, W5 OR B9 SRS DU ek 5)
kB AR P B E G R & . Eriksson %5 P! 7
CysC Hh %z 7 4 SNP, Hoh 2 N+ B30
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SNP (-82G/C 1 -78T/G) 1F HLiL 8 AR I 4 iU B o
BAEMKINDRE. B R LI, 1105 HAKF, 2
A B RS I 1) CysC IR BEEMR, EHHT
CST3 R L EMAET IR R R EE T HEW
TER M, SR pl " iR 5T RS CysC AlIE 2L Bl A
Fa/KFliE, ZFEMEOIRBEENOTERERE,
PE—2BIESE CST3/CysC @I 5O IR E M.
RENLAZ SR W ORI ENFE R R . R
& U215k ¢S T3 FEAH CST3-157 (A5 K0 CST3rs1064039
AT THREEHIR Z S 0T, $5% CST3-157 fif
R HEL - PCR BRI SNP, 4347 H G/C 2825
S e PR 2 e B DR B 4 A1 PR el O s 2 S5 0 IR 1) 22
5, RIZA AL EESTE R AR CEE R, HEF
AR 1 CysC KB 5y 3 rs1064039 (755 Hr
TR, HERXFE G/A RAE, n] kG FIESR
BTy (REBRA ANERR) , iR CysC #iK
K, (RIZA1AA SNP S5 0058 & A TE B AR <M, (X
5 CysC & &A% . CST3 R A SIE by FEIMER A 5%,
TESHEGRE FERE AL RO 20 BoRE £ sh kR 38 R, CysC 7EIME
BESE I LA P O 2R P EERR AR, M e HIE M 5=
P R EEEER Y. BrlL, CST3 R L& M@ %
Wi CysC & H I ERRKESZ ST ORNE A .
3.2 51 25PN IR CysC & — PR M
P R 2 RIS 7, RS IR AT BSR4
RIPFHIVE . Zou % ¥ CysC & i 47 AR EL /N
AN, WEHESHMENEA KK T (Vascular
Endothelial Growth Factor, VEGF) [ 5fE5, kIE
2 CysC 5114 #J%5 (Parkinson's Disease, PD) &7
REE, N HTE PD RMALKIIER, 4R %EH CysC
BEWEMETT - ME LIRS, FLB IR wE M AL
Sy UMY VEGF 7K3F, {RiE PC12 4HIAE TS M & A i o
Z T L5 A O B I IR CysC A F £ 114 i g T
R E AR B RIAIT 7 R A T IR R BB,
CysC BABuRAThEE, AIHNHIERAtE 2R 2 1 &,
How] AR B9 T BUm S B B T & P SR AR A AT
RES 5 RIE KA S RITH R IAR . E4AIRET,
CysC il IR RG2S RS AR
B, SREEMASIERIR A KRR —Eas 25050 1
CST3 KLH 2 451 B I AR B PR o FFTIESE,
CST3 2R £ M55 H i 555 (Deep White
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Matter Hyperintensities, DWMH) % 4= X% / 17 4
AT REME B E M C. Mitaki 02676 KB 5F (&
92 ffil/™ & DWMH &) IR B EIR, CST3 KK
F—HERME DWMH % AR EHX (P=0.002) , H
Z R R F Y CST3 KPR (P=0.01) ; (&SN
AR BIESE, PSSR AE R A ) +148A HATFER AT T
HIEAL CST3 syivat, HHAMGANR RN, o, Fh
I VST T CysC /KSR B 57 28 O FH 26 1
BUWEEREE TR, RN CysC A BBt
Pl MR A6 25 347 3G £ BT 25 (Diffuse White Matter
Lesions, D-WMLs) [/ EREE, 4558 % WMLs 7%
TRE5IMEH CysC /KFEEIEMRK, CysC AKFERE
79 WMLs FY 252 L O IR 2 —

CST3 5HME H ARG 1E F R s ma wh 255 A5
2. Wada % " B3 T CST3 SHAME A FAREE A 2
A 2 MR INRIBIR IR A N AR A AR o (5 P e B
MREARGETES CST3 HEERMWERT, LA
# (pro-saposin, PSAP) JEMEwE&E . % IliE
PRSNIE RIA CST3 A1 PSAP — 45 & J5 v] HE58 CST3
A E ARG B OSSR anie b 2 ot 5T 2 HH
TEEN TIEEA T . 8 K IR WL ZE 45 O 2R A AL E
(Amyotrophic Lateral Sclerosis, ALS) 3 ) Bunina
{RBAMEE B4 ToHh CST3 A1 PSAP HY4L (A 38 B A MK
A CST3 T PSAP [AHE (E I A] BEM A HIhEE,
SEALS A WEsE T A . BT, CST3 5 At
BEHOESWHEERA X ARE R, fiH CysC m[LUEA
PSSP AR [ TR F- o
3.3 PLLT4e LBl CST3 i@t BHIr£T 4e (L ke (5
S, EEFYE. M4 S pem h LR E
H, CST3 FlE LK+ 15 (Growth Differentiation
Factor 15, GDF15) TE4H N K 451 i ok Hh B A Bret
YT PE. Kim 55 VNS AT 4RO B AR O I 52 A
M, CST3 5 GDF15 n]iB il 53 Bl W b AR IH F -B
(Transforming Growth Factor, TGF-B) =% A& i % F
N-Myc {55888, %5 RET4E4n i 8 T 08 /D IR &
7 As, A R e R TR
PRAEFEBE/ N A, B e & 0 2 P4 R 145
REIRUR S IELT e (L (A, $27R CST3 K1 GDF15 R BEX
A E A S AT A AT AR e 5 T, %L
FIFERGET e b h AREE . B WFTIEsSE, R4l

LAORY /%S
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SR O 2 M BR - ] i S A B AT SR 4R O v (X —3%
RS A4 LB R YIM>S) , Cystatin C (CST3) F1
GDF15 {£ 5% 445 7 5 b & 5 a8 i K 7% TGF-Smad i
AT R AT 4 m M ) A= KA L. B A 4T 4L
/N AT AN, CST3 1 GDF15 F3i5 BE W /D, ifidh
TR 78 ET R NERTRES AT 4 (LR 2, #80R CST3 m]fE
NEFUEACBRISI M AT T AR A P X B sk TR RN
CST3 1 GDF15 & F 1E R IR TI 51 DARA 15 52 43 1 Bl 241 4
U BT AR AL . B R 4R R T~ nes FIBER
B A TR e AL T TS T, IR R0 T R 4B T
H R NIE R - CysC A1 GDF15 {ERTET4E 10 19 4 = 4 e
kg EEAEA U, BTLL CST3 TEAT4E L ISWiRniaTT /5
RS EEEH.
3.4 IR ThEE  CST3 A AL N EE E i
I8 SR SRS R A, H DB S Il TR TR
7 BERTARESMITRAER ST A& EbE
fEEE L RELFAEREINGER, 5 F—REEAED
LRI BE Z %5, Northernx FIZ % Bl CysC 7E T HI2H
HpaFRs, BESMFE, TZEETRR. 1
e MR ORI RGOE R S AR R Y Yu A
CST3 [tk — 25 Fah BT T 4% B iR, @i
IncRNAZEB2-AS1 20/ N & %1 B 2R r” (Recurrent
Spontaneous Abortion, RSA) . #2£7x CST3 =] E A &
BT IOWI A RIC ) MR T R

Lee & " R A ARG LI, CST3 fELcthE
SR R E R, A R T E ST e N,
B EEHESEART G s B B E TS, CysC A LU TiA
Ja KX IS BB HRE gk, NI T AR R
NIRRT R BESERE 75 ), FEERS T A e AR
ZAESFE. CST3 WP T- & L MR E A & B s
WASRNEL. FEREZE YIHEH CST3 2 57T T 41
MR BELE, ik CST3 58 T4 B K S,
FIN S0 TSR T AN BT /KSR, (ER T aniuih %,
SEiRTIp- ALY e aPIA TR

TERS TR BRI AT, CST3 FH FHEMAEET
it e RS B AN R, BT BN R
JR T 4HR AR SN R RIS AE i DA oy SRR R 45 S s
o HEETid CST3 < 3 85 T i o
THIF=HE, CST3 W R A AN AL 5 /) EEIE T
T B, CST3 KB B 1S T 7% 1 & A B g iR
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(O R] Vi B SRR RS TRk Y WF9T R, CST3 1
BHEEERERE, BB CST3 EAAEERE, 4
MIER 37 5 M. UGS P ke THEA CST3 A
I #AT Y E B0, KB CST3 KR 1M =240k
B RS, BN ERSETES TAHTESS, #t—
UESLHIENRSE T A R R IOE A . 1bSh, Hernandez-
Silva 55 PR B, CysC {EAZ2FRIRFEY, "l@Ed&
THtE R E A XA EE A EER, WAEEE I
RE - WEHgsm g 15 70, OB RS e P o et
FRICIERAREE, NS T ERARUNVE T4 SAERE ) .
DL R a5 3800 CST3 MY E AR iEE T B 2
ik, WRIDITApAE T R ARIE R TR R b, FER T
KRR RIS ~ IR R AERE ), CST3 Bl igsmis 1
GBI T3k A AEIE, AT SN RLER 2 AR R M
SEMIEgR, R CST3 F RN A8 A G & — & ek
TEM, RIIRERIESY CST3 {EMHFLal Wy A= FEE H 2R IK A
W HIAEFIRRERISENA,  Eifn A S E I TR T K .
3.5 HAth A=Wt 2hRE  CST3 LR LTS BRa 12T
B RS SO R A E N AN E. O miE e,
CysC FEE R & 19 A 51210, )8 (Chronic Heart
Failure, CHF) S {0 IDEE s E g = 1Y,
HulATEEE O R RENOEEBERE. (Ehf
FEMFFT5TE, Guo % PY1RHL, CysC fEEIH4NIEE 4nfi
FEHR PR AEOL S RN 4 & FRAEE—E KL,
AIREE R I AE AT AR R IEE BEER, BERY
P75 B 20 B B 4 R 17 e T I — B TEFR & -
IEAh, FLEE M E (% (Milk Alkaline Protein, MBP)
H CysC & & NS ERISGIHIEHE EAx, maS
NER AR B 4R MC3T3-E1 4 i BETE 75 1t 47 78 TEAH 6
F2/8 CST3 Rl E IR BN T, hESHKAS
VB M B R A VA TT SR T B 2,

4 INEERE

CST3 RREEMAREE R 1ZAE, (BHAYY
DREEARARAN T FEES, HEStEEENIN—H
DL STRI S . CST3 RERIEANE R ILR, H4MH
CysC B A & Ol s . (s 5@ ER, £
EEREEEREE . ORI R SR, a4
AN ) AT AR SRR R R PR 2 S E R . BB AT
ik, ENX CST3 R TR Z kS5 A
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WAL, e SRR TR, T
R HIRTARESS, EERM. ERbEE s
RS SS. AR, RIRIT CST3 BN ZEMHNT)
REMLE, FRBAA RO S S8 AR B 9 A ha B M R S,
AP FEISWT SO AT T IR O A KSR R (S
ShESEZR, WR CST3 FFWE T 15 . %t
WRIGE RIISENR, TESIETELL R ioWr - i B 22
M, Mifife s & &AL~ HERE: 3 CST3/CysC Bk 5
PR ENER, FRIETIZEMNEHRIATT AN E
BAERRINA, HEsh AR ES S SRR uRE A
K. CST3 FERMIR AT A LA N L BRRIZ W2t
HER, WA DAESIEERIZET . AT HiREbEE,
AEBOL = ER R A .
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Advances in the Structure and Function of CST3 Gene

SHI Qiaoting', ZHANG Bin', LYU Chenchen', QI Xingshan’, HUANG Yongzhen®’, WANG Eryao""

(1. Institute of Animal Husbandry Science, Henan Academy of Agricultural Sciences, Henan Key Laborator
of Live stock and Poultry Breeding and Nutrition Regulation, Henan Zhengzhou 450002, China;
2. Biyang County Xianan Cattle Technology Development Co., Ltd, Henan Biyang 463700, China;
3. College of Animal Science and Technology, Northwest A&F University, Shaanxi Yangling 712100, China)

Abstract: With the advancement of molecular biology, more and more biological characteristics of the organism have found
the answer at the molecular level. Cystatin C (CysC) protein is a cysteine protease inhibitor widely found in nucleated
cells and body fluids of various tissues. It is an ideal endogenous glomerular filtration rate marker. A sensitive and specific
indicator for evaluating renal function developed in recent years, and it has the prominent advantages of high sensitivity and
strong specificity. CST3 is a coding gene of CysC, and its polymorphism has long attracted attention in research on cardio-
cerebrovascular diseases, nervous system diseases and other fields, while also playing an important role in the reproductive
system, cellular immunity and other aspects. Due to its multi-faceted effects on biological functions, it has gradually become
a hot spot for researchers to explore. This paper reviews the research progress on the molecular structure and biological
functions of the CST3 gene and its encoded protein, aiming to lay a theoretical foundation for the development and application
of this gene as a genetic marker, and to provide theoretical reference and practical basis for the research on the treatment of
human kidney diseases and the regulation of reproductive performance in livestock and poultry.

Keywords: CST3 gene; Cystatin C; Structural characteristics; Biological function
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