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Abstract: Eukaryotic expression vectors of mouse Fyn and its different mutants were construc-
ted. Structural and functional changes of their protein products were predicted. Fyn ¢cDNA from
mouse cerebral cortex was cloned and subcloned into pMD18-T. Validated pMD18-T-Fyn™ was
used as template to construct clone plasmids of different mutants using different primers. The
validated Fyn™ and its different mutants were cloned into pCAG-MCS to get the eukaryotic ex-
pression vector pCAG-MCS-Fyn™ *. Characteristics of their bioinformatics were analyzed. The
complete sequence showed that the cDNA sequence of Fyn" is identical with that in GenBank.
The fragments of Fyn mutants have fully acquired as expectation. The relative expression level of
multiple Fyn in cell rised obviously (P<C0.01). Bioinformatics analysis showed that the seconda-
ry structure of protein products of Fyn mutants changed remarkably by comparison with that of
Fyn" ., which may influence the bioactivity of Fyn.
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Fyn BRI 7 s AR AE7E Y185 Fil Y197,

FE PR a5, 5878 1 3l of 7 A AE fh PCR % 58 kL
PCR.TALEN ${AR %577 2% H ) DNA 5] A i 77 %€
ARV o A B S B TN B | a5 AR A L ] D TR s
RAB—DHENALE . E R RS AR = R 2L
% DNA Fr 519 H B8 B3 A Mok SRIE . A5
AN B il Bz 50 o v B oy TR ) S A ] 28 7 14
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1 #MRE5FE
L1 #FiFnit

WU EcoR T (Sal T . T4 DNA ¥ H2 i | 5Tk
P B T & A DNA [BI5R & W B Promega 24
7] ; pMD18-T, SYBR Premix Ex Taq™ T Kit I
MutanBEST Kit g § TaKaRa A &) ; CHO 4iis & .
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HA LI FEARAT 5 51 W) B RS H R et 4 T e AR

P EARA PR W] 58 B
1.2 7%
L2, /NRORIN B 3 Fyn 2N ARGE NC-

BI E A )/ B Fyn £ A %1 (GenBank Acces-
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z1 Fyn IAEREE
Table 1 The Fyn mutants

£ Name 1.8 Description

Fyn™ INEL Fyn B

Fyn® G2A 7%, fa D &7 528 Ik Ak A7 o

Fyn® C3S AR A I A Al 1% 4 o2 aed

Fyn’ K7A G455 I FH B AR A 63
Fyn™”? K7A FI K9A XLGEAR 6 0 FH B A A 6
Fyn®' P134L %87, K i SH3 X

Fyns R176A %375, K i SH2 X
FoynSH2/sHs R176A/P134L XL %75 , K i SH2,SH3 X

Fyn™ SRS T M 6 T 250 R

Fyn™ K299A 945 I MFEIE 1 S 25
Fyn'™ D390A 25 i 0 L B 45
Fyn® Y531F R FF MR R

1.2.2 SgREOR pMDIS-T-Fyn™ #1545 5E

PCR 79 H] DNA #E ¢ 8153 50 & 1m0 o6 131 0
Y5 pMDIS-T # 1k % 4, JF ¥ 1k K 1 #F B
DHS5a, Pk FH 1 50 FE 22 PCR FI il U) %558 g 4 4
pMDI18-T-Fyn™ , 1% 4 17 i A2 W) AR A PR w1 e
1.2.3 A pMDI8-T-Fyn' " M4 5 % &

LU P 1E 80 1Y v B JORL pMD18-T-F yn™ 1 Oy 5
M Bt MR A I (R 2) il ik PCR & fi 742 1)
T7 kAT RAZ TR (o pMD18-T-Fyn™™ 5% W%
AR £ pMDI18-T-Fyn™" ff: g # 4l . LA pMD18-T-
Fyn®™ 5| it 47 s 58748 ) . PCR [ v 281 :94 CA%
P 30 5,55 CiB Kk 30 s.72 CEEAf 5 min. JFFE 30
U X PCR ™ W) 9 47 350 i Wl 358 I 100 Wi s 7™ 0 4k &
Blunting Kination JZ i . JZ W 2 4 : DNA F B 17
pls 10 X Blunting kination Buffer 2 pL, Enzyme
Mix 1 xL.,37 'C10 min,70 'C10 min; B 5 pl F—
H | A ligation Solution 116 CYRAF 1 hs i
PR 2 EAL RS LA E. coli DH5o J&S2 A 40T »
FAL R R BOR AT T4 100 mg « L' RABE R A9 LB
- BB TR IR B R TR R ARAS 1Y B e R T
Wi (F7 % N pMDI8-T-Fyn™ ) i 4 W7 56 4L 9 5 A
A BRZ /)
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Table 2 Sequence of PCR primers

2| 5141 (5'—>3") PR /b B KGR/ C

Gene Primer sequence Product length Tm

. F:CGGAATTCATGGGCTGTGTGCAA .. N
M R:ACGCGTCGACTCACAGGTTTTCACCG
F.CGGAATTCATG GCCTGTGTGCAATGTAAG
R: ACGCGTCGACTCACAGGTTTTCACCG

Fyn® 1614 56

F:CGGAATTCATGGGC TCTGTGCAATGTAAG
R:ACGCGTCGACTCACAGGTTTTCACCG

Fyn® 1614 56

o F.CGGAATTCATGGGCTGTGTGCAATGT GCGGATAAAGAAGCAGCG o N
M R: ACGCGTCGACTCACAGGTTTTCACCG 0
F.CGGAATTCATGGGCTGTGTGCAATGT GCGGAT GCAGAAGCAGCG
R: ACGCGTCGACTCACAGGTTTTCACCG

Fyn™? 1614 56

. F.CTTATC GCCGAGAGCGAAACC
FynS¥ e B 4 300 55
R:AAAGGTACCTCTTGGGTTTC
F.: TACATT CTCAGCAATTACG
R:ACCAGTTTCCCCGGTTGTC

Fyn®" 4 300 55

o F:CGGAATTCATGGGCTGTGTGCAA - y
59 /)
o R: ACGCGTCGACTCATTTGACAGACAGATCG
F.CACAGA GCTCTGCGATCAGCAAAC
R:GATATAATTCATGCGCTCGAT

4 300

al
(2]

P‘yn3f)0

F:GCCATA GCGACCCTTAAGCC
Fyn™ ) 4 300 55
R: TACTTTTGTATTTCCATTCC

Foph F.CGGAATTCATGGGCTGTGTGCAA 1614 6
’ 5

" R:ACGCGTCGACTCACAGGTTTTCACCGGGCTG AAACTGGGGCTCT

Fyn  frag- F.: CACAGACCCCACCCCTCA

ment R: CCGTCCGTGCTTCATAGT

200 60

F: TCCCTGGAGAAGAGCTACGA
Bactin ) 194 60
R: AGCACTGTGTTGGCGTACAG

F:AGCGAGACCCCACTAACA
GAPDH 289
R:ATGAGCCCTTCCACAATG

al
(2]

TRIZ N RN Fyn™ " R Fyn REFGERL, FARECF BT B & LR 1, T A
The mutants were Underlined and Fyn™ * means different type. the explanation of number and letter was seen the Table 1. The

same as below

1.2.4 HEEFRRBEEREESEE B 1E EcoR | 1 Sal 1 XY 5 78 B A pCAG-MCS, f4 ##
Wy 12 4~ FH P 5 4 58 B ki pMDI18-T-Fyn™ " 4 B RREMAR pCAG-MCS-Fyn™ ", 5 41 iR %
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1.2.5 RT-qPCR il Fyn" " ik 121k

RT-qPCR 2 i % J] 15 pl & &, 42 4%. SYBR
Premix Ex Tag™ [17.5 pl../K 3.5 pL. F FH#514
# 0.5 uL(10 pmol « L™") Btk 3 pl. SR & fF
95 CHiZEPE 10 min;95 C 15 5,60 C 1 min,40 4>
PEIR BN o R A SR 28 @ i) CEX96 BEATHI . DL &
actin NS HER, 200 P 1105045 55 R 3% 35 1 AH X
Z R, ANCt= (Ctggum — Clpwin pa —
(Ctpgaem — Clywenn ) ama « RBEE RS 2 £5"FmR,
iR 55 0 3E LL SPSS Statistics 18. 0 38 {4 One-way
ANOVA #1743 81 5 & & P 5, IF F Duncan 2%
1 2

3 M

bp bp
2 000
~1 614
~289 250

A

HATZH I, P<0. 05 KR Em % . P<<0.01 &
NERW B .
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RN F IR T 58 ] Lasergene B4R 4T84 A
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* A Chou Fasman 3 il Garnier Robson ¥ i ll] 25
BT B 2% 4544, Emini 32 300 25 (5 BT A9 2% 1 7] B
k.

2 &F R
2.1 JR#L pMDIS-T-Fyn" M EEXLE

L RT-PCR 755 cDNA 4R . PCR 25 $ 1]
W GAPDH F1 Fyn 8)5=4) (8 1A) A Fyn 5ikE
& pMD18-T-Fyn* ,PCR FIf§g V] % & (& 1B) , il
JF AR IERI R R 100%
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A. GAPDH #1 Fyn PCR y2#); B. pMDI18-T-Fyn"' wi [ %5 ; 1. RT-PCR i Fyn f=4); 2. GAPDH RT-PCR ;=
Y 3. AAEX M 4. pMDIS-T-Fyn™ B ¥4 ; 5. pMDI8-T-Fyn™ PCR j*#); M. DNA X} 737 Bt it b v

Fig. A. Agarose gel electrophoresis of GAPDH and Fyn; Fig. B. Clone and identification of pMDI18-T-Fyn™; 1.
PCR products of Fyn from brain; 2. PCR products of GAPDH ; 3. The blank as control; 4. Appraisal of pMD18-T-
Fyn™ restriction enzyme digestions; 5. PCR products of pMD18-T-Fyn"'; M. DNA marker

B 1 pMDIS-T-Fyn" s5f& & kg%
Fig. 1

2.2 REFH pMDIS-T-Fyn™ " HMESERE

PL pMDI18-T-Fyn™ Jy i # . & 22 5 ) PCR 9
WIS WA 2A, pMDIS-T-Fyn™ " 4 EcoR |
Y5 Sal | UGV UK ULIEN 2B, W7 HiE R pMD18-T-
Fyn™ " Al A B9/ Fyn B2 58 277 51080 60T
2.3 EARHK pCAG-MCS-Fyn' " Wt 5EE

e ¥y i /Y ve B Bk pMDIS-T-Fyn™ " & i
EcoR 1 5 Sal T XEGY] . MU B B Ta e A B A% 2%
K pCAG-MCS, ¥ ## Fyn A~ [a] ¥ B B 30 A% 3% 7% 3k
& pCAG-MCS-Fyn" ", Jf- il i PCR F1 i U % 1k,
4R e AT B B Fyn IEHE A H A9 2048 (&
3) s 4 A ook B gy CHO 4 ffl J5 - RT-qPCR 4 il

The construction of clone plasmid pMD18-T-Fyn"

53R BoR (B 4 Fyn A %2R E mRNA K- |
BB, C 41 &k & W] B 3 (P <<0. 01), iX it ¥
Fyn" " B EH TR AE mRNA KFES3] T F£IK.
2.4 Fyn FRERTHENENEEDN

il Fl 73 B/ Lasergene X 8P Fyn FIAS [F) 5
AR HEAT LR — G A5 A8 S BT LU R S e 98 A8 67
FY) 2% i 7] §E 1 (Surface probability Plot) B 2 ot 4%,
BRE X AT B X R IXTE R S 5 B R B W % S
M Fyn 8P RS HORS S8AB R R TR ] RePE & 4 T B 1Y
WU A B SR RS 2o F50I 43 A T R AR B B
AR XA REXT B R A A A R A R (E]
5,
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Fig. A. PCR products of pMD18-T-Fyn"" and pMD18-T-Fyn" *

were analyzed by agarose gel electrophoresis; Fig. B.

Restriction enzyme digestions products of pMDI18-T-Fyn"' and pMD18-T-Fyn" *
B 2 pMDIS-T-Fyn"' #1 pMD18-T-Fyn"* * REHE W =ELE
Fig. 2 Clone and identification of pMD18-T-Fyn" and pMD18-T-Fyn " "
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Fig. 3 Clone and identification of pCAG-MCS-Fyn" *
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A.RT-qPCR #: il Fyn" " MIXf R ik & (LA Bactin HNZ W3R 2) " » "FoR FA 5 BAZEFK B (P<0.0D),“8”
FoR FAY CA 2R EE(P<0.01) ;B.RT-qPCR #il] Fyn* * # ik Ik ;C. RT-qPCR £l gactin HLIKE
A. Relative expression of Fyn™ " were analyzed by RT-qPCR (Bactin as a contrast, Table 2), “ % ” represents highly
significant difference between the B group and F group (P<C0.01), *#” represents highly significant difference be-
tween the C group and F group (P<C0. 01); B. RT-qPCR products of overexpression of Fyn** were analyzed by aga-
rose gel electrophoresis; C. RT-gPCR products of factin were analyzed by agarose gel electrophoresis

B 4 pCAG-MCS-Fyn" " ¥4 /5 RT-qPCR #& il 43 47

Fig. 4 Identification and analysis of overexpression of pCAG-MCS-Fyn" " by RT-qPCR
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The figure 5 shows the difference between wildtype Fyn (up) and mutant Fyn(down), circles and digit represent the
change of Surface Probability Plot between wildtype and mutants
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Fig. § Analysns of mutant sites between wildtype and mutants
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Fyn A A5 Tau (U8 FH G 1) 14 1% 24 IR 0
RA. Karyetse R Fyn 76 5 fil ] %8 9% 24 )30
1275 T8 473 18 5 H B0 fA A, Fyn X D1 EE 3E # A 3
(Amyloid beta, AR) i 7= 4 LA S /45 AB 51 1 %
fili D) BE AR AT A — € W52, Fyn A] DL € # A
A B 1 3AE B0 Pk 59 ), LU B BT 2R 2% it 3RS 1 &
AR, TEBER R Fyn B 2% 16 B AR Y3, IF
FH Tau BRI B = BEAR: T RETT . MLAP. HE
K Bz 2 0 & B o #E b PISK B9 76 1k 52 %] Reelin
S5 M5 S Sre #EE AT LA £ PISK 3 p85a 5
Dabl AHE AR 4EFF KN A B IEH" . Fyn
K 3 #5 I8 7 16 W [t (Sphingosylphosphorylcholine,
SPC) 5| & 1y WL 3h 25 B 40 Ml 5 28 & 4F, i@ i Fyn-
RhoA-Rock(Ras homolog gene family, member A,
RhoA ;Rho kinase, Rock) {5 51 % ] D43 i 21 4 40
JHL 2T A AR B TR 8 A Fyn 3 A sk T H 25 3
E M 233 RhoA F# RhoA (T i Rock 344
il 235 5 #H B . Rock il P — ELAg B, BRI 23 JE i 22
Wi B, WAVE/WASP, ERK., FAK, Cas, Crk.
CDC42,Rac,SOCS, Limk I}z Dock %% % A % [
FHFE S5 T ME % 0[5 5 a2, sk,
L. Arnaud 2" fH4% & B, Reelin i 115 Sre %% i
GUHY Fyn A1 Sre Wl Dabl KA B R AL, [A] 0, %
fR AL i) Dabl X Rz ad Sk fif Sre &k A= T % 2 1 i 1) 1%
b 3% P/ FAZ A LA R Dabl 45 Fyn 4
FH I XLRE

A FE AR T AT LA T I A H o A G i) F 4 B
Bk AR pCAG-MCS-Fyn" * , ¥ H 5% 4L 41 Jf )5
(A A 7R » Foym 5878 1R 35 PR E 40 S 9 19 mR-
NA FKik &R T & s ] Laser gene #PF 73 #r 5
AT S5 B B O TR E 2 R TR T R 45
N ER B AT fE M (Garnier Robson ), & 28 & 176,
299,390,531 Xf i /K % #2 i€ (Alpha Regions) 5% i
BEUA L AR A 134,299 X D15 4T B (Beta Regions)
A W) e A8 L 7 DU e £ (Turn Regions) o 2748 K
531,399,176, 134 X 52 mi 28 16 B K2 75 JC L 4 it
(Coil Regions) HA 399 Al 134 X} H X 48 A # & ok
755 SR AN [ (4 2+ A 0 5 2 e e o A 245 g Y00 & 3
(Chou Fasman ), 2484 7.7/9.176 Xf B /K i 12,
Jit (Alpha Regions) 72 B &g, 2.3.176 AR k1] L)
o DL 31 (Beta Regions) .1 7.7/9.531 W H] &
AR DUEE 5/ (Turn Regions) 4544 (L F 25 R R
7R ) 32 WY AT B8 M 43 A 4% T 58 708 44K 34 45 i 7Y
KA TE U E SR 5,

AT AS [ A7 8 Fyn /) 45 #4 #1968 7T LAAR
b s R RE S L R AR A EAE I A ok 1 B R
LA 3 3% T A A B A L AR T X 4 5 A 4R ST
VISR ABEFE Fyn A [7) ¥ 78565 40 i 5 55 DL L 40 g
18 ) B8 HE il

S 30
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