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Committed differentiation, screening and verification of an sCD74 mutant by DNA

shuffling and T7 phage display

ZANG Jia-tao, LI Shu-hui, LI Peng, CHEN An, HU Chuan-min (Department of Clinical Biochemistry, College of Medical Labo-

ratory, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To prepare a mutant DNA of sCD74, the receptor of MIF, by the technique of
DNA shuffling and T7 phage display. Methods Mutated homologous genes of bovine, mouse and human were
digested with DNase [ , and DNA about 20 — 50 bp was extracted from the gel. These DNA fragments were used
for DNA shuffling, and mutants about 500 bp were obtained. After digested with restriction enzyme, the
mutants about 500 bp were ligated to T7 phage vector, the product of which was packaged with a T7 packaging
extracts. Recombinant phage library was amplified and screened by competitive bio-panning method. After 5
rounds of panning, high MIF-binding phages were enriched. Plaques were made and 20 single clones were cho-
sen to be sequenced. The result of sequencing was analyzed by bio-informatics software. The competitive ELISA
was carried out to check whether the affinity of phage to MIF had been improved. Results Twenty positive
single phage clones have a single consistent sequence, indicating that they are derived from a single clone. This

clone is named sHCD74m, while its gene is named sHCD74mD. The result of competitive ELISA showed that

sHCD74m prevents natural sCD74 from binding MIF. Conclusion sHCD74mD, the gene of sCD74 mutant

that binds MIF with high affinity, has been made.
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1 #MREFE

1.1 ##

Taq [ Promega 2\ 6] 72 fiy, ATP (10 mmol/L) | Trizol 4 H
st E /N Br DNA i [ i 5n) &0 B R 28 e A
MIF sCD74 ARSI H % H 45, DNase [ W HAEEAY TN
#, EcoR I Hind MR HI1: N VIl . T, DNA #4480 H TOYO-
BO /A #], T7 select 10-3 cloning kit T7 select packaging kit I H
Novagen 23], SR CD74 BT (LN-2) PR 1gG H7E
LRI A A2 AT, 5 106 B T Z4E Invitrogen AR AT
1.2 7k
1.2.1 sCD74 [a) 5 ¥ 51 4 o [ GenBank 27 1] 4 ( bovine,
B) /M (mouse, B) . A (human, H) sCD74 4Rt %M, JF 45
435k BT021489 NM_010545 . BT019505 , %3114 AR X (73
~232 aa) 51¥), 51 Y)F 5 43 5 4 : BCD74 1E SL§%E 5'-CAGCAG-
CAGGGCCGGCT-3', BCD74 Jz L 4% 5'-TTACACCCCCAGCCCA-
GATGA-3"; MCD74 iE ¥ 4% 5'-CAGCAACAGGGCCGCCTAG-3',
MCD74 % X 4% 5'-TCACGAGGTGACTTGACCCAG-3'; HCD74 iF
Y 4 5'-CAGCAGCAGGGCCGGCTGGAC-3', HCD74 J M4 5'-
CTACATGGGGACTGGGCCCAGATCC-3" , ¥4 /INEL . AZhJE il
S VR T RS 21 L, WCHE 1 4, Trizol 224 fig i -5 05 b 42
il 25 5 RNA 330 5% 5645 cDNA fE R BIH, 4301 LA 46 .53 .54 C
RBP4 N A RTEXEF, TA Sal 5T
1.2.2  CD74 [@J8 ¥ %)) i E 548 T7 select 10-3b vector
arms J£ 22 EcoR 1 | Hind 1l Wi g VI A9 W2 DNA, 4= /MR A
CD74 g b [a] J5 X JE K 4 71 bp &b A Hind 11 B ¥ 7 45
(AAGCTT) , bk AT [R] L5 78 . RIS IE M, , eIt e s
RASGIY), L) Tag B IL5E7E ) AAGCTG,, S22 () LR 1 i il
T 9 A S R AR A A K S AR P8, TA SERE e Y o
1.2.3 DNase I 141k sCD74 [RIEZL G /NE B DNA - 4,
ANER A BESMRITER X (sCD74 ) [ 42 4 o 1) & 19 LR TR A, 989
HeSE N 0.5 pe/plo 20 pl (ABUR BEfR Z , Mg 2% i, DNA Ji
5 pg,DNase [ 0.01 U,37 °C L) 25 min J5 94 °C 10 min &
IESTRE o 2% B EARBE IS L vk o3 BT D0 45 2R, LU & 181 20
~50 bp R/NF B,

1.2.4 DNA shuffling 5 [ 34k sHCD7417% BT
PCR, WK & : W4k 105 DNA 0.5 pg,Mg®* 5 pul, dNTP (10
mmol/1.)2. 5 pl, Tag fif§ 0. 6 wl, Fik & 50 wl, 2R &K
94 °C 40 5,47 °C 40 s, 72 °C 40 5,25 155, MARES MDY,
AT 519 PCR, 519175 43 5| g : sHCD74 1F SUHE 5'-CAG-
GAATTCTCAGCAGCAGGGCCGG-3', sHCD74 Jz S 4% 5'-CCCA-
AGCTTCTACATGGGGACTGGGCC-3', [ Mk % : 45 1 PCR ;=
Y5 wl,Mg** 2.5 ul,dNTP(10 mmol/1)2.5 wl,Taq fi§ 0.6 pl,

B 1l R H 94 °C 40 s, 42 C 40 5,72 °C 30 5,20
AP 0. 8% HRARHEEER HLIK 045 2R , I 500 bp K/l DNA,
1.2.5 4l CD74 5 T7 Mg R SE R g3 4% Bedl CD74
DNA 2t EcoR 1 Hind T RY) B 01U, 12 88T 31 B i fA R 5
T7 BERE AR vector arms 16 C % . T, DNA #4520 1 pl, 10
x Ligase buffer 1 wl,T7 vector arms 1 pl, CD74 DNA 0. 05 pg,
ATP 0.5 pl, BAKZR 5 pl,
1.2.6 BRI 455 7 5 E 5wl YA H]
25 l T7 packaging extracts F, R %422 h, A 270 wl LB £%
FHELAL IR . B0 wl 647 107 ~ 10 2 BEEERR RS, PR IL T
B T B 1A 7% B B0 ( plague-forming unit, PFU) . #2232
(PFU = W B BEEL x Wi B R0 FE AR 80 TH A
1.2.7 (388 W T A i a2k MIF 5 pg/fLAL#E 96 fL
ELISA P47 ,5% MR WA 35t FAT , 1530 10 P o 75 s AT A 48 9k A
AV =PFUy x 100/PFU, ) o 55 1 5e87%,2 & fLA L&
AW TR A HEW 100 pl, S IRAE I 1 hs FEAL A A, 1 x TBST B
5 0,40 100wl T7 Sefid 22 i 2 T e A 30 min s 0 HR L P9I
M, 1L PFU 3148, 1 ALY 39 /53148 55 2 %k, S 100 pl
sHCD74 £HP 1 h, HAGERAER]SE 1 58, 26 3 48 Ve wis o 1A
WA Tl IR S x TBST #i g Ay 100 wl, 38 4+ 45 4 I [ i 2
410 min, %5 4 8y PEH sHCD74 &4 30 min f5 [ H A inm A
0.5 pl BERAY 1,30 min 5 FEFL AWK, L 10 x TBST $Ei%k
5 UCGERRS min, fRLATEBORVES S o 56 S RR TRt %
IFRIAE R 3 min, FESZEE S SR UEY 4 7 1y ik 7 1 Al , %%
$E2Y 100 ANWEBE/ B ) AR HLHE L 20 A~ 0 P8 1A B0 s e, 37 14
J5 PR GRSt 2 SO X T W9 1 e R IX 4wt BRI, TRT i)
1 TA FERE , PRICH P 5e I P . DNAstar 43H1 545 5%
1.2.8 a4 ELISA MIF 5 g/ LA 96 £l ELISA -4,
4 CEHMARR . BITEFL( — ) i R F1 R A 100 wl; B
FLOC) IMWERR A S Y BEY 1974 100 wl, M5 HCD74 $iik 5
Wit T 14 A T 38 OB s B PEFL C + ) FE AL 45 i sHCD74
100 pl; ZiRIFH 1 b, FEFLNIR, BEVAA T BT L m 100 ul
sHCD74; G fL  FHYEFLAS I H, 0 100 wls A & L2350 1: 1
12 13 BR G 1Y S AR VERE R A Y H 5 sHCD74 JRE W)
FWBFE 1 h, FELM TR T Se)n ATRAITA CD74 41t
R 121000 ¥ B2 Jz - 40 B 1gG B sg BEHTAA 122 000 ¥k 24 ]
1 h,OPD B AL, BEbRAL 450 nm AL I E 25 2R . Sk
175 WEEWE
1.3 %itsa®

BAELL &+ s 78, R I SPSS 12,0 ZE i #14F, Xf 58 4k
ELISA B3 47 BLPR 28 J7 22 50 R ¢ K 6

2 HR

2.1 CD74 RlRAR & 2%

A4 NN CD74 Ji A1 R I IX 4351 k7 447 (483 483 bp, WL,
Bl 1. Zeat 30 fE3 0 PCR 35, 58 T 5 2 K/MARF A,
M P25 R R0, TS B P55 GenBank YR IG5 — 3K,
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2 000 bp—
P 2000 bp—

1000 bp—
750 bp—> 1000 bp—
500 bp— 447 b 750 bp
P P 500 bp—
250 bp— 250 bp>

100 bp— (A 100 bp—

2000 bp—

1 000 bp—
750 bp—

Q483 bp 500 bp—>
250 bp—

100 bp—
@ P

(483 bp

A: A; B & C. 45 M. DNA 47 (DL 2000); 1. PCR =4
E 1 PCR ¥ i CD74 [EiFE E3RRE 15 R AL Bk E

2.2 & E5RE HindllB5474i% .5

T s SR TR 5 1) 3 BL 5872, BE TRl L T i 52
AF T 5N A EE JE A B AR AT 2 2 SR AR F A, T A5 R AR 3
Fh[EJVR L K 9 &8 Hind B Y147 45 €t AAGCTT JE S48 R
AAGCTG,
2.3 DNase | Htb&ER

A NELA 3 il sCD74 [R] U ¥ 40 452 45 4 5 A6 1 1Y) L TR
&, A 30 min J5 YT 20 ~ 50 bp K/NAY DNA R Be [T, L
K2,

500 bp—
400 bp—
300 bp—
200 bp—
100 bp—|

50 bp—

Mo Arst ;1 AL 4
2 DNase [ 4L CD74 [FiFE EIAE IR ik E
2.4 DNA shuffling & #i# 4 CD74
BT A M PCR, /N B BAH B X JE i, SR 5 DL A 1
PCR J= ¥ hsih , UL & A B )7 o5 AR AP 05 1 R S 5 1 i
34 500 bp /MW H B, ILE 3,

4500 bp—
3000 bp—
2000 bp—
1200 bp—,
800 bp—
500 bp—

200 bp—

<500 bp

M: DNA #7 4 I1; 1: A H PCR =4 ; 2. 4571 7] 4 PCR 3734 = 4
3 DNA shuffling 7[5 i3t 44, sSHCD74 Bz Bi5 #55% B B ik B

2.5 BRCETARIE 0 Ik ik
JEI W T A 2E M PR 10wl SR A 1070 ~ 10 7P BR EE H

Tk, ST W R BT A5, BB 10° i R W TR BRE 1 - AR BT PRU (1]
4) AU TR SRR 80 x 107 x30 =2.4 x 10°, LA 2
FRPEER o I SCPEY IS PFU 2 3 x 107 ml ™" X0t SO HEFT
5 50tk , SE TS PFU ASEIEBL IR 1,

L -

4 sHCD74 E4H T7 Mg J57 48 SC BE I I BE T 4R
£1 E®REEYEHE PFU SitE

YRR AL ER/E JHsE [EEHE
v 2.4 x108 3.0x101 -
1 6.0 x10° 1.2 x10'6 2.0x1077
o528 8.0 x10° 8.0x101 6.7 x10 1!
$3 8 9.0 x 10* 5.0x10 1.1x10-1
o545 8.0 x10! 6.0x10"3 1.6 x10 14
E5%H 2.0 x10? 8.0x10" 3.3x10-13

2.6 CEEKEAEEE

FEST A S FEUH L TR B A, BRI 20 > B TR, T b A E
PHAE R I se R BT &5 B LB X, 20 /gt 7 4R PR g B A FHVE e
R, BHTEAN 100% o BRI rE st 2R o ik 20 4> s e HAT
AT B R A8 A S AT I B o [ Wi B (K i 44 O sHCD74m, J
DNA J74 4 % sHCD74mD , L DNAstar 43 #7 I 51 (1) 58 25 175
DL, SIS 124 {8 130 RLmfkab K AR 58748, W3R 2,

#£ 2 sHCD74m 53X sHCD74 Ltk X4k

¥4 FEH 751
sHCD74 5'-CTGATGCAG-3’
sHCD74m 5'-CgGATGAG-3’

E: R AR B ER
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RSV, 2. L] DNA shuffling [ T7 g B A Ji s 5 A 1] 2 (LI F 0 AL 45 sCD74 S8 14 697

& 4 $E ELISA il 52 sHCD74m FH Wi sCD74 1) 1E A,
sHCD74m 5 sHCD74 L) 1:1,1:2 1: 3 Hu AR & B4 i I s 235 21
SR (=7 T S R Ty W TR A ) 2 BH X B+
sHCD74) Mt , HAT M2 (P <0.01) , WE 5,

0.7 -

0.6

0.5 -

0.4
3 ab
T 03-
Q

0.2 ab

0 - + C 1:1 1:2 1:3

C_UhEBEARAEBIK,C +7 #H sHCDT4, “C” % sHCD74m,
1:1.1:2 1: 3% R B uts) sHCD74m 55 sHCD74 8444
a; P<0.01,5“ + 7 k#;b:P<0.01,5 - " 1bix
5 BESNTREERETEZSENG sCD74 5 MIF &1
ELISA Z5

3 itig

MIF J2 5 MEEEAE PR | 19 B G285 o e BE AH DG 1Y
DR, T R PO Rz B R i1 Y, TR It MIF SH By
T HAT H B X AF R L MIF BHIB, B
5 MIF 55 B0 AR 76 R E2 0 IR L A B e i 1Y
JIN BB i 7 A 2 SR R B AR 9 Ak ek
TERBLEWA . ISR I A, R AR
509 DNA shuffling £ AKX MIF 3Z{& CD74 Jfg4h X it
1778 kL, A SRS SR A ) 455 MIF 1) 5828 4K,
ZIRPENB  HRARA TR LAML S A AR
TR RFH A2 JEAPEANAS G F1) T J5 SL a5 i T e o

DNA shuffling 7 A 2 4 37 75 [ Y 5 41 PR LAl T
B R AR T AR 5 BR T 2 A B ek
Fisem LAAE ik 52 B P PCR P AE I 701 ZHEE DL &
JEARER R R RCR I o 4 A 7E PCR R4,
FE/N R B B O A K Y 1720 ~ 1710, 3R K
TELEELE 40 ~60 °C

Xt SCRE R e T vk, N I E TSR o 6 TR
%8 AR RS  FRATAT LR FH Mk B A0 i 1)
TBST, J& DLRF R R 5 45 6 i s T AR T 4% e 4 Bl — 3
FE A5 AT 205 R0 7 S8 AR AR i 1 , FRATTmT LASR ey
W RE TBST PEk Fa PSS 5 (SDS A5 /™ 4% (1R 5 e 4
LGB T 5, BERT R4 ZAEPE AT RIIE A 30s 5, A

T e B e o S A T I 28282 0 53 40 AR 9 R
FHE T7 W AR R 5 J2 295 DU /RAMNIRER F Y, 3
XS (RIS 4G L AR A% ) C A4S 23 0 1B 2 A7 R 1Y, 1EL
(I xf SR kAR T R R

AWFFEiE L DNA shuffling $ARSE 5 T7 Wit 1
7N, 1 E AP VA T A 2] sCD74 58728 (A I i 14
BATERE, vERE T ST R AR I PR R TR
FEol, R — B SE B 1 kA, 55 AR AT A B
CD74 53F1) 73 ~ 124 aa X454 MIF 5 HEAEH, &
F CD74 Jf 4 X v R 8 X sk ) 45 & MIF i O 4 1 1R
A, s 2B AT
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