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#e2F DNA /751 5 45255 550 B4 11 Ak 6 Bt - Fedn 09 Licin & & iP5 R4 R , &4 Licin & & B AR & 69 BB ;3
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Clone and Bioinformatic Analysis of Lfcin Gene of Datong Yak

PEI Jie et al ( Lanzhou Institute of Animal Science and Veterinary Pharmaceutics, China Academy of Agricultural Sciences, Lanzhou, Gan-
su 730050)

Abstract [ Objective] The experiment aimed to provide reference for using this gene into feed industry and breeding industry by cloning Lfcin
gene of Datong Yak. [ Method] PCR method was used to obtain gene sequence of Lactoferricin ( Lfcin) from genomic DNA of Datong Yak. The
Lfcin gene was connected to pGEM-T easy vector then it was sequenced by Biology Company. The Lactoferricin (Lfcin) gene of Datong Yak
was compared with that of cow. Meanwhile, Lfcin genes of yak, cow, human and mouse were conducted sequence analysis and phylogenetic
analysis. [ Result] Through clone, the DNA sequence of Datong Yak containing exon 2 was obtained and it was 778 bp. Among them, the
coding region of Lfcin gene was 75 bp and it encoded 25 amino acids. It was concluded from sequence analysis that there were 11variant bases
in DNA sequences of yak and cow while the Lfcin protein sequences of yak and cow were same, so Lfcin protein of all species had high homol-
ogy. The phylogenetic analysis showed that Lfcin phylogenetic tree accorded with species evolution laws. [ Conclusion] The research laid foun-
dations for expression study of Lfcin gene in prokaryotic cells and eukaryotic cells as well as further study of biological activity of Lfcin protein.
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FEBANYF 2. BRIX LF 1 Licin ZEH BT FBEE
FEEAFI/NR b, AR 4 B A GBI 5T 0 R L RGE .
Ye4 Lfcin FER M TERER Z J5 AW TR A= 77 T B IR
FAE AR TR T MR B8 w8, AR E
BRI EE B AU ARSI H 2 R AL T AT 68,

1 #RSHE

1.1 ##

L1.1 e AR R Bk, KA EE MR B F i
BREEY; KRG E E. coli DHSa 1 F X K BF AR A 7
PGEM-T easy TLREZR{A Y Promega A F] =4 o

112 SFEYERN, LA T REE, R 4N TR
Apa 1.Sal IF1 dNTPs ¥4 TaKaRa 24 &) 7 & ; 3fe ¥ i B
YITO /A7) 47 XGal IPTG B4 T Sigma /A 75T, DNA
HEHEBEFy Promega /A 7] 7= it ; DNA BE 5 [al i 24k :050] & &
PR B &% T TIANGEN AR ; BRER F iR BERR o B
OXOID AR A=,

113 SYHEiT56 M. R GenBank W RMFi4 LF
F:H NC_007320 B3 1 X42| 45 P1.:5'-CCAGCATGGAGTGGT-
CAT-3'.P2:5'-TGGTGGTGGTGGGTTAGT-3', B ¥y ¥4
THYAFER.

1.2 FH*

1.2.1 FEFZ DNA F3REL, DSR4 KOl ¥4 i i 4
GUNBH, R R0 7 R B 4 DNA™

1.2.2 y5 mIKEMER, “RE" B4 ZEH DNA
AR, P1.P2 Ry 5|9, 93 Lcin ZH, PCR R B F 110 x
LAY ¥k 20 pl, 10 mmol/L dNTP i & 4 4 ul,20
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£ AF KBRS Lein AR A EREPERLF M 8381

mmol/LE|#J P1 4 ul,20 mmol/L 5|4J P2 4 pl, %4k DNA 1
pg,LA Tag DNA JREHE 1 wl, IIAESIK Z 200 wl,BS)E , LA
4543 20 ul 43R 10 %, PCR R £&AH:Lid 105 °C,94 C 5
min,94 °C 30 5,58 °C 30 5,72 C 1 min,30 ~§E¥F,72 C 10
min, PCR =¥J%: 10 g/L BRARMEERL VK Knill 5 , F DNA %
JB2 [l Wie Ak B8] & [l e PCR 7247, 3 L) 10 /L B iR bR i
LKA (R =4

1.2.3 4 F¥: pGEM-T/Licin H# &, ¥ B9 PCR 7=
YIF pGEM-T easy BRAKSE T, FEHFHIEA T, T 16 CHER
1 hJ5,4 CERER, WEEHA RN pGEM-T/Licin,

1.2.4 BEHAFHHERESMAHEEAFIGT., BEHEN
AL BT A E. coli DHSa B, B 4L 7= 9 F 37 C 100
/mind%SE 90 min, ¥ FT& A Amp.X-gal \IPTG ) LB [E{f %
FRE: | ,37 CHE3E 14 h, 7EREFR LB 35325 RSk H
WY, B T8 Amp () LB AR FREH,225 /min F&
3%, WA PCR X BT 3-8 09 K B A Bl AT % 5 , [R]
FEUTHL, F Apa 1.Sal INYIREWEEY] 452 . ¥ PCR FIEEY)
K R PR R R E B A TAYA RN,

1.2.5 X} Lfcin BF HATFH) LT, K HRBHF Licin
R MHES DNA [F5) 5 954 MR DNA X8 A W k44
AT EFIHT

L K By

RiK) by
b o -

7 :M S DNA 4r-F i AnsE; 1 5 PCR 4 374,
Note: M. DNA marker; 1. PCR applicatied products.
1 Lfcin EE PCR #347=¥pk ra ik B i
Fig.1 The PCR amplification electrophoretogram of Lfcin gene

1.2.6 ARYFh Licin F51547, #E GenBank FFiGR P4

COAGCATEGARTGETCATTAGGOTAGCCALACACCTCCATC
CAGAATLEAGAGGLAAGGGE 'i"rll.!l.. CCCT L1 TTLACAGE r-'..

GATAGAGCCCTCACTCTTTOGCCTCTTTCTECOA

GGA CTO TGT CTG GET GCC COG AGL ALY AAC §

A BR2E N ROBEE M Licin 2 GB35, R4
YIER AR X Lo R AR AT 24T o

2 GR54H

2.1 HWEBEMPCRY M HH™=WE 10 o/L HEMEE
BRI AT, BT I 1 254 800 bp fj DNA K Bt, 5§ DNA
FrBt (778 bp) X/N—F(E 1),

2.2 HNEENREESEATHERE U Ape LSd IRY]
F Y] pGEM-T/ Licin Fbr, I 10 g/ L Byt 08 5% J v Dk A
W, 753 1 %453 000 bp f¥y pGEM-T Z#4: Bt 800 bp
BARB(E2), 5THgRZESHRA,

M |

L0 kp—

LA Kk

#:M g DNA 537 Fiiindi;1 & pGEM-T/Licin, BUBi Apa I.Sal T 4
VIR F B o
Note: M. DNA marker; 1. Plasmid pGEM-T/Lfcin digested by Apa [ and Sal 1.

2 4 pGEM-T/Lfcin FEgLI&E
Fig.2 Restriction identification of vector pGEM-T/Lfcin

¥ PCR B M1 S Wy MM EH TR E B TA
YARWF . P34 HTIESL% DNA F Bt R/ 778 bp, H
W LF ZRZE SR T 165 bp, 45 55 B ER, Licin £
Jike ks 25 EEM(E 3) .

2.3 4D Lfcin EERFFILEX By HREHE
Ye4: LF 2R — 4 B F 1 DNA JF 5 595 4+ A BE X 35
DNA 73 AR 3AT P31 LU XY, 85 R R B, 7E LF B
FEABT LS 2 MR 7 R 25 T AR LF 2
RSB T ZHNFFE 2 MHRERZESR, X 2 MREHFZ
— A EFT Lfcin ERMWHX (A 4)

CEAGGAGAGTRGECTEACTOAGCCA
1.'|‘J‘I|."I'.I1..=|.T-;. TAL [FRFE e AGT

b L L L A A F R h

0 L i1

§ ) (]
TSRS cC TG G TGT

T _COA TOG TGT ACC ATC JOC CAA CCC GAG

fi L. L | 5

K

E L

ATC CEG GOC ATC GOG

{ [ R R . F i L E

[ A i

GTCACTCCAGGCCET ALGCTEOOTGEGACCAGACTCANAGCOANGLGATCCANG TGECATEGA A A
VTR T TEGCCCTEC CCACCTCTGCTCTTC TTCCCGAGCLCCTGTAAGTTGLGAGCTGTCCTCTCTCL
TAGGACACAGLGCTATTTTEGAAGCAGACATCGCCATTCTAACACTTOAMAACCATCTGTAGGGAMA

CAGGCATCACCACAC AMATTGAGAATAATGACGLTOCAACGATGE TGLCTUAGACGE

COCCTOCAATLCALG

TAAAGAATE

ACACCTELGTTOGATCCCTOLETTOOGAAGAT U CETGRAGAAGLALATEE

CAATGCACTCCAGAATTCTTGCCT GG AGAATCCCATEGA CACAGGAGCCTEETL OGO TACAGTCCAT
GTTGTTOCARAG AGTCOGGOACCACTCAGTGACTAACCCACCACCACTA

W ERIA N LF ZRE 5B s IR K Lfcin BRI

Note: The second exon of LF gene was underlined; the coding region of Lfcin was shadowed.
3 E4fFH pGEM-T/Licin HIIFF 4R
Fig.3 Sequencing results of Lfcin gene in pGEM-T vector

2.4 44 Licin EAMF IS 7E GenBank ik

RAF Y Licin 3 H EERTS , AV XX &7
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$i4 CCABCATHEATTROTT ATTAGG CTAGE GLALCACE TT CATCGEA AL FTRES CTRACTEAGCTAL ASAATEGL GACREAA GGG AGECCCOTROTTE 100
H-‘f CCAGE ATUE AFTTRGTT AT T AMAFCT AR A AKCACTTT I'L'I'l"iu HEMGA DTHET CTRACTT A GCTAC AGAATERE GG AAGOGEA AT CCTGCTTE  LO0

i ARG GC ARG CCCTE T TA L GGAC A ETOATA A G CC T A ST T T IGECC T T T TE CAG S A CTETETCTGAC TR

GAGERAMAACGTTEE 200

154 AGAEGGCAAEGCCGTT ‘_".‘"I']"l.‘"l.E G A e T A TR A G T AT T T I GEC CT e T T L T CCAG A TG T T C TR TGO T T RAGCARAMAAC GTTTE 200

4L ATOETOTAC CATCT CCAMC A GO O TTCAMATE L COCCEATOGCACTEOACCATEARCAAGETESGTOC TECCTCTATCACC TG TOAGGAGEGEE. 300
in4 ATGOTOTAC CATCTCCCAMCCTEAGTCOTTCAMATEC COCCEATOOCALTCOAS CATCAACAMGC TS 00T GE TE CCTCTATCACCTOTCTGAGCABEEEE 300

fhif TTTRCCTTGCARTGTATC DRG0, CATE GL GaTRAGTT CAGGI L GTARG L TRRGTOO0AL CAGAC TEARAGG ARG GEATT CAAGTCCCATORARMATGTE 400

E
|

2
]

TTECCTTERARTGTATC CoGGE CATC GLGETEAGTL CAGGE CoTAGEL THGGTOSRACC AGACTEARRAGGGARGGEAT. CAAGTECLCATGLAARATGTE 400

14
$&4F eTeecosrec ool CTTTOC T T IO T TC L GARC G0 LT G TAL BT TORGADC TETC CTC T TC CTAGSACACARC AT ATTTTGGALGCAGACATIISCCAT 500
]'l’- CTe R TR OO T E T R T T T T T L ARG CT G TAAGT A G TR TC T T L T LT AGGACACARE FTTATTTTRGLARC AGACKTTGRCCAT 500

f TTTML'h.'FFI?MI'EnTTTF'FiEEC-m .'I.'-B'i.T'.'hl'l'i.'.'l .'MT'TGI.L?HTMTI'-N'L'-ITFL:T.l.ﬂ.'.'E-ﬁ."GFlGHTTiGﬁ.)GTM&'T—MTFCGI.'I' 600
G4 TCTRACATTTCARAAC CATC TETAGGCAAR TR ATCACCACACAAMM T TAGANTAATCAC GG TE .'lRl";ATEﬁ'MTiHTDITMﬂTHIE &00

fLF TECAATCCACGRCACTTECETTL CATC COT S GET T CAAGAT . SO T CAGAR S CARMA TG CAATC L ACTC CACARTTC TTCCCTRGAGRATCCCATEG 700
b4 T AR TR A Re A AL T o T GAT O T ST T L b A AT OO T CAGAR S CAAAT T S CAA TS CAC T CAGAATTC TTRC CTEGAGAATCCCATES 700

$8F ACAGASGAGLCTHGTEEECTACAGTCCATETTOTTECAMAGAETCOOGIACGAC TOAGTACTAML C CACCACCACTA T
A4 ACAGACGAGCCTECTCEECTACAFTCCATETTETT FLAMAGRETCGREC ACGR TOAMGT GACTAM CCACCACCACCA b

o FIEI A 2 R R 5

Note: The base difference was shadowed.

4 PHE5REFSE"SNETF DNA RITER
Fig.4 Second exon DNA contrast results of cow and yak

FIHEFTIHT. GRBR, B YA Licin BHEZERTFS
AR R IR, KRR A P4 ) Licin i 0 &R
FHIsEL—B (B 5) . RAAYREXES K 21T 2
7N, Liein B AT S Bt AR (B 6)

§ .

:JI: BE O

8 - R
R NA R BRI R RS .

Note:The amino acid difference of different varieties was shadowed.
5 A E¥%h Lfcin FABRFS L3 &R
Fig.5 Contrast results of Lfcin proteins of different species

i bl [ 50 ] i 0 1a

6 AEFh Licin FE R4
Fig.6 Phylogenetic tree of Lfcin protein of different species

3 g

VAR KM AC BRI B SER M3 Y AR
FRAES, R TARE R SR EZE 2 RS A RERY
RIS, AREOREIAKEOEREFHETLER
ERE A N SRR — B2 Ik, B—KEF Trp KN T
VIR, BIIERBL, Licin BRARRES & 0B T4, A& FLRE
HRBTEEYEE S ERASERAERXFTARA R —F
B, EFE BB RIS 5 7™ i 24 1k A 46 A0, BBV 5
T RS AR R A, (X B AL R B,
Bk Licin AE#A BERMIMNRLZE RS, B—FERE
L=, BR T Licin BRTTAERNE XM, FiL, T

Lfcin 544 D88 /ERIMLHI B2 H TR E B IR F R EH B
o5 XM R,

Licin 38 5 5 40U S5 6 8 0 B o, (4
Yt 8% TS B4 BFE T4, IR Bt RE B HE A 41 L, 38 ot 5 B
P DNA WIR%: &, RIBEYEThEE" . BRI H
S5 B RFEA LI S N 4T 456, Licin BRAHH 5B 5
YMIIREE A, Licin B3R5 AR MR BIEX — B P
TORSREA . BT BB ERAR B4 32 s B
FEBEHERE, T B A% 40 B B 5 7 K By 7 L7 OB AR v
AR T R, B, 2RMHEN Licin 13 5FZ 4
RS bR 5 s A B R = A B R S | T S MRS A, SRR S
ERERANES S, X WAR T Licin 8 RHEHTFEZ
AR TN B G TCAR A IR R o 7E Licin S5 Yy B pek
FAREH, LicinB 25 4 ~9 i (RRWQWR) &AM FR BN Ny
% LicinB MTE #0134 Arg SRELONEE 55 40 B 8 B 4)
TR RS ARG, T Trp M5 T30 550 58508 LA H
AHEAEA, B B K AR A /N k4l 2 7E MRS |, For Trp 3%
BEHIMNEREHFEREEREEM, LcinB B TF&HE
2 /> Trp 3R, HoAth Licin V& 1 4 Trp, Rk BE T LiicinB
PRANTEE R R AR

RMARRASDE LicinB =BAL. T2EHR BAFH R, AT
A R LicinB R HATAEY Tt AE R, oMk KA A =, B0 Lf-
cinB [ ZMAIWEERHARE ., MEIREVERNKE,
FIRFEFR RSB O KRB IAKRE AR A MAY
HRE, BAA T A LicinB RIEA R AR HER, B
B ERET N FNBASEOERN, FEHE . E
W EY MK R R R, ALIEERREZS=YEE
MY BTN AR B A SETEAMSFF L4
B K&H Licin™ F, EAT Nakamura 2 fI B s 4 O 2%
T LicinB N 343, B AR R ML K2 R X R TE AT B iR
BefR3k LicinB ZH IBFST, T 9K i 5% i@ 2 DNA #5%
R LB T LicinBYE VBB 93 LU E FL IR Lz g P R 3k,

(F#:% 8395 @)
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rEE HEHR—FTERALE HEHARATR 8395

2.5 m, A RAFTRIEE 20. 0 cm, AXAHRATEE 16.5 cm x26. 4
cm, 8E 1 Mfh P, RABRATHE 13.3 cm x13.3 em, XX
ARG, I 4 A EZEBER R 39 T /b’ 1
FAH 150 F#k/hm’

3.4 MERIEE, BB, RESN D BERLE AR
MK AGE FAE 300 ke/hm” FEREAR, 504 4 W 1.0, /NETHF £
BR, BRI 3~4 d fRRK 112.5 kg/hm’ G BE R4S 75
kg/hm” SLALEF 60 kg/hm’ JB-A 1 T A AAT I, Bk Ha AR, B
RET, TRZE AER, XA R REFTHE, AT
AR, Wt AR B A, R AR B R B A (NP K S &N
16% ) ¥k 054 AF 900 kg/hm” FEJEAE, 35 4 ~5 4, FIRE
450 kg/hm® , Fk E BRI 75 kg/hm® X REAR R, B44h
AL 2 ~3 B, BREAEIEAR 75 ke/hm® . B TFAANT N 5
U, B R TE R, i e i R R, A R
JE B EA R HEARAERE , 118 B B 75 B 3R, AT R B D R 2R
RE,— R85 60 kg/hm’,

3.5 EWmEABA“AZO”, BEBARFMNBMLE
AR MOBA X “ L O fpil UK, & “ L= O A Y, R
A5 51 & ABUR , BRI REE R A AR S AV A SE B R & 4k,
SBU=ERMA FRE T R, 4R MBA“L_O" IEH
e PR B B - 38 MR B B . R ZERIA B
HIFRELT, BAEREA L0 — B LK 15% ~
20% , ¥4 3 d FISE, 55 1 KB 45 ¢/he” 55 2 KNt FH 75 ~

90 g/hm’ 55 3 KM 75 ~ 90 g/hm®, f}4 MIOBA“ L. —O”
PR BB T - — 2 BB HIZE 225 o/hm’ 2247, 7Hs
FEHI7E 300 g/hm® DAY 5 = BB P48 K BB« L —
O”, BN G 5 BEAAZEEFF ARG, R ZMH, &
ZHBBEZHEALR .

3.6 BREEMRINEBEREE, REMTFRE OB
74 M9SA B A A A B AR, 1 ~2 W I ALk, 4
MEMEEE IR . FUFE2 ~3 R a4k, JE R
REHIB LR, DL BRI @QERIERZ% . MISA LB A
BAEATIUR, A7 B H R H DB LT T E
1 ~2MRESERE A, AR R . X2 MISA FEA
R IEE ISR, — Mt B 38 LR, AW W T4 g,
HEBFLLLGERE A, A HBER 248, NN AEER
LA Z BT TR

3.7 WMERSMESEINTRE MISA TR ERMK, N 23
giihi. BASEE S, HTREREHEM=BNEE
HE, SRR, AR a8 mEN R A mEss
], FESEMEHE 2 YK, BE B B 3R R B A A LA BE , 3 n MOSA
TRE, NTR R &,

B2k

[1] pA. BRARNB=ARE & MBA fiEE SHRIAT]. 235K,
2005,20(4) :9 ~10.

S O A S O S P SO SO ST P S OSSP WO S T S S ST SO S SO SHPS S SPP SPO ST S SO N SN SO SO SIS ST SIS P S S SO ST S SO S Sy

(L#% 8382 ®)
AW, B TR Lfcin FEPR , AR = Licin B RS
JnFRIRR AR

RRERB S 5554 M ML DNA 35 #1475 e &
B2 N RFRZFIIFE 9 MRE MR, LF EFE—
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