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materials with great market potential for a variety of optical devices that require anti-reflective
properties. Microbial expression of retinin provides a new idea for the preparation of
nanocoatings under mild conditions compared to physicochemical methods. However, the current
expression level of retinin, the key to anti-reflective coating, is low and difficult to meet mass
production. In this study, we analyzed and screened the best expression hosts for
Drosophila-derived retinin protein, and optimized its expression. Chinese hamster ovary (CHO)
cells were identified as the efficient expression host of retinin, and purified retinin protein was
obtained. At the same time, the preparation method of lanolin nanoemulsion was explored, and
the best anti-reflective ability of the nano-coating was determined when the ratio of specific
concentration of retinin protein and wax emulsion was 16:4, the pH of the nano-coating formation
system was 7.0, and the temperature was 30 °C. The enhanced antireflective ability and reduced
production cost of artificial antireflective nanocoatings by determining the composition of
nanocoatings and optimizing the concentration, pH and temperature of system components may

facilitate future application of artificial green degradable antireflective coatings.
Keywords: retinin; expression optimization; nanocoatings; anti-reflective

AR, YK AR TR s i 2 1 BE BT
KW WORIRZRR T WA GERIRIZERENB
PEREZ A1, TEGUKRE TR Sy £
HNCBIUR LA S 51 o B R . R, AR IR
R A 2 aett, FHACH N -RIRIZERR
B HAT, AR 2 BT R SR
BRI ARF N EAEE £ & MBS 25,
FOrP iR | W AR L R R B A ORI R 2
PR32 B A T 00 v 2 i P B R A R 1R
(R 20 DK 25 A8 A 25 SRR AR A L ) 3T 459 e 22 (1]
TERUBRRE , SR HA PR SRR D, SRR (Y 1w
AN K S5 AE FE T FF B RN — 5 A R P ZE el /N 3R
1TSS R R AR Y R AT,
T A I EE M HE N T 9K TR 2R A M R 2 (6]
PIRDIER R, FHIESEE R R BT, R EA
TR 3K 91 2 4343 3] 78 2 98T SRR B i 390, e TR
B K TR 2B A P S BT SO BE o Ak, X
TGP 5 T8 B S R FH X B AR 20 43, i ek F 2 2% R
FIF S HA B R AR N T 4K TR 2R,

HETP s )2 iz @ Sio,. MgF,.
TiO,. SNy Fll ZrO, S bRk 5 P A s -5k

&: 010-64807509

BB e HR TR . W BRSO R A
Ber gt Sk i @K 15 T A HL T O] |
AR IREDEZ] 2 BeZ] | PR sy dmhZ] | i
PRSC 2 RIS B - 22 5T S A KU 2
AR 7 W A4 T 2 B ) B T (A 22 | i 22 2 )
A Bl 1aR) , X 8352 5 SR AO0E T s
PR AR SR1MT, REBUEY B A2 9K TR =
i A HRAEE R ) ST R R AR R4 1 A5
HEAh, V2GR Z BRI A, 5 2L
AR B A, I PR T EE BELAS 1 T A Rl
R IETY( HAT AL WAV GO U 2 1 A T o 2
T T R B R R A LR A 94K
WIZBEA R EGA . IRESEIMRER A,
N B T A R S A R B AR T — B AR A
TR RITIERL, S T YRR R R BE— 2B T
FEOCHE A I B 3R 2 A B s AR IR S S SR
] 5 BA AR R T2 1 8 P S B T AL

B RA R A P RIS, al B RHEI
TR MERFIIR Py ERSE 2 [l B b, O BUR T
w HL R o S s oe s S 2 e U™, BT
R B 3R R R R A R S A Y,

B<: cjb@im.ac.cn



4260 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech
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1.1.1 BG4

AT b i B 2 B SRR T R R B R B
(Pichia pastoris) GS115., K ¥ (Escherichia
coli) Rosetta gami2 (DE3). 2 HU4iififl SF9., Ml
=14 4 B H 1R B BR DN 53 2 g (Chinese  hamster
ovary, CHO), FLléEfE £ 0 RIGHFH IM109 FIk
J A DH10BAC (B AL FHIE ve i k). wF5EH
it A A R IB TR AR IR 1 o, R s A
JokiAb B FI5 11Nk 2 s o

Table 1  Strains used for gene expression

Strain Genotype and related characteristics

GS115 Gl GS115::RNori

GS115 G2 GS115::RNori (without a-factor secretion signal)
Rosetta gami2 RO Rosetta gami2 with pET28a

Rosetta gami2 R1

Rosetta gami2 with pET28a-RNopt

Rosetta gami2 R2 Rosetta gami2 with pET28a-eGFP

Rosetta gami2 R3 Rosetta gami2 with pET28a-RNopt-eGFP

Rosetta gami2 R4 Rosetta gami2 with pET28a-SKIK-RNopt-eGFP
Rosetta gami2 RS Rosetta gami2 with pET28a-SKIK-RNopt-P2A-eGFP
SF9 S1 SF9 with Bacmid-RNori

CHO C1 CHO with pCDNA3.4-RNori-FC

CHO C2

CHO with pCDNA3.4-RNori-his6-thrombin-FC

http://journals.im.ac.cn/cjben
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®2 AMRFAASI4Y
Table 2 Primers used in this study

Primers name Sequences (5'—3") Restriction sites

GS115-S-F CCGGAATTCATGAGAGGATCTCACCATCACCATCACCATGCCAGCTTGGAG  EcoR 1
TGGCCC

GS115-S-R ATAAGAATGCGGCCGCTTAGTTGCGGATGAGAACCACTCG Not I

GS115-NS-F CGGGATCCATGAGAGGATCTCACCATCACCATCAC BamH I

GS115-NS-R CCGGAATTCAATGCGGCCGCGTTGCGGATGAGAACCACTCGG EcoR I

RNopt-F GCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGGAATTCTTATGGCGTC  Xbal
TCTGGAGTGGC

RNopt-R CCCAAGCTTTCAGTGGTGGTGGTGGTGGTGCTCGACGTTA Hind III
CGGATCAGCACAACACG

eGFP-F GCGTGTTGTGCTGATCCGTAACATGGTGAGCAAGGGCGAGGA

eGFP-R GGTGGTGGTGGTGGTGCTCGACCTTGTACAGCTCGTCCATGCCG

RNopt-eGFP-F GTCGAGCACCACCACCACCACCACT

RNopt-eGFP-R GTTACGGATCAGCACAACACGCGGATCAG

SKIK-F GGAGGAATTCTTATGTCTAAAATAAAAGCGTCTCTGGAGTGGCCG

SKIK-R CGGCCACTCCAGAGACGCTTTTATTTTAGACATAAGAATTCCTCC

SKIK-RNopt-P2A-F GCGTGTTGTGCTGATCCGTAACGGAAGCGGAGCTACTAACTTCAGCCTGCT
GAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCT

SKIK-RNopt-P2A-R  GTTACGGATCAGCACAACACGCGGATCAG

P2A-eGFP-F GCGTGTTGTGCTGATCCGTAACATGGTGAGCAAGGGCGAGGA

P2A-eGFP-R GGTGGTGGTGGTGGTGCTCGACCTTGTACAGCTCGTCCATGCCG

SF9-F CCGGAATTCATGGCGTCTCTGGAGTGGCCGTCCAAC EcoR I

SF9-R CCCAAGCTTTCAGTGGTGGTGGTGGTGGTGCTCGAC Hind I

pUC/M13-F CCCAGTCACGACGTTGTAAAACG

pUC/M13-R AGCGGATAACAATTTCACACAGG

LINE-BIV-F CATCATCATCATCATCACAGCAGCGGC

LINE-BIV-R GGCCCTCACCCCAGTCAG

RN-F CCTGACTGGGGTGAGGGCCATGGCGTCTCTGGAGTGG

RN-R GTTACGGATCAGCACAACACGC

FC-F GTGTTGTGCTGATCCGTAACGAGTCCAAATATGGTCCCCCATGC

FC-R GCCGCTGCTGTGATGATGATGATGATGGTTACGGATCAGCACAACACG

RN-HIS-TH-FC-F  CGTGTTGTGCTGATCCGTAACCATCATCATCATCATCACAGCAGCGGCCTGG
TGCCGCGCGGCAGCGAGTCCAAATATGGTCCCCCA
TGGGGGACCATATTTGGACTCGCTGCCGCGCGGCACCAGGCCGCTGCTGTGA

TGATGATGATGATGGTTACGGATCAGCACAACACG
Restriction sites were underlined.

RN-HIS-TH-FC-R

1.1.2 #RFRIRF

LB i3 dk(g/L): B 10, MEEkEE
Y15, @AbEh 105 BHPE IR ERE R LB 35
Fidk . FHREEE 50 pg/L. PEREZ 10 pg/L. MY
HE 7 pg/L. 5-1-4-5-3-05] Wk -p-D-F FL B

&: 010-64807509

(5-bromo-4-chloro-3-indole-B-D-galactoside, X-GAL)
40 pg/L F15 N HE-B-D-Bif LG FUE 1 (isopropyl
B-D-thiogalactoside, IPTG) 40 pg/L; 2xYT £ 573
(g/L): BRI 9.6, MEEHEHY), A LN 35

IR S WEE R FE (buffered glycerol-complex
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medium, BMGY): B FIHk 20 g/L, BRI
10 g/L, BEBERE B 3 ¢/L, Bl — &4 11.8 g/L,
YNB 13.4 g/L, H¥E 4x10~" g/L, Hif 10%;

Buffered methanol-complex medium (BMMY)
Bk, BRI 20 g/L, BEREEREU 10 g/L,
IR A B 3 g/L, WEMR &4 11.8 g/L, Yeast
nitrogen base (YNB) 13.4 g/L, £ 4x10~* /L,
T 1%,

FIREER . IRRER . WHE . X-GAL Fil
IPTG W B b5t & B A VARG R SHE A v
DNA R &M . BR % R o U) i 3 1 A
TaKaRa A w]; BEMAFE A At 50 B AFHL
AR w5 B H 2 5% 5 5 A v 28 e g i)
B A6 SGB AN BHE By BR |) 5 I6 2R 13
FBS W A K biAE YR A A7 BR 2 F] ; OptiPRO
SFM }; 355k | ExpiFectamine™ CHO #444iR 7] &
g A R KRB P A BR A 7 5 - B ARSFH
o BRI B 258 AL 2 R A R A
1.1.3 (BRI E

Ml bR B AR B A PR 7] 5 B R TkAY
4 E A1 5k Bio-Rad 23] 5 M BV VEAUW H R 52
REVBA A PR w5l RS B A0 M e e AU B
BT AXAS (R A PR AW 5 JEBUR BDEO bR
2R IR AT I E) B A A A - B R A
A PIKRLE K ZETA HLAL o A6 B 9% [ B 7K
SALARA PR F 5 I 7 AR B T E A S 5
BHEA PR w] 5 24 ] W L1 AN G EETHIE A
KB IBRIRER A
1.2 7
121 EEFRESRERAMNWEREANRIE

MEREAHMSELREMN cDNA (DGRC
RHO08687) H 7 M <5 ME ] 2E W) Bl 4 A BR2A Wl &
B, IS AR pUCST H . L pUCS7-retinin
Bt et 5 1 ik s PCR, 3845 H LA RNori,
IEM G his AR RIS)TH], Birsusnz

http://journals.im.ac.cn/cjben

LV 2 Y N R o K PCR 7740 v 31 K
J FF oA HE IR B 2 AR JBRE pPIC9k [ EcoR A7
Not Ifii s, 345 5 {55 K% pPIC9k-RNori. LA
JURL pPICOk-RNori AR 15| #1147 PCR,
¥ PCR 7= ¥V 55 3] pPIC9k fit) BamH IF1 EcoR 1
B, RIGFAE {55 KA pPIC9k-RNori; HI
Sal IRR I N YIS SOk AT et Ak, B TR
A MEAL TR FL S AL B R R R GS115 JER 4
b, BRI 50 AL /ug BTk DNA,
Wy B8 U TE A J5 R4S 3R A0 B R 2R 1 G b
DRI S AR e bR e bk . BE AR EE GS115 7E 25 mL
BMGY RiF#EdAK 24 h )5, WEREMKE
100 mL BMMY 3557 2 il 2 4 24 h 500 1% H
BE 30 °Ci AT EARIL, W 5d)E, b
IR B IUE FIERINE Rk, AN
RIBEOWEE R, FRUEBL RS SR IERE , Ao 2
EES7 N
122 KBHERERNNEEREBNRIE

M ZEAMBILFE R cDNA IR
JiE TR UL IR MR A YR
FARARA MR, HAEATR pUCST H, DU
L pUCS7-retinin (opt) A & g 5 1T 51 9 i 17
PCR, 35 HMIER RNopt, JZIa5 ¥4l his
P2 TS, KhRE MBI M s RE AR C
Aito B PCR F=H)V 5E &5 pET28a ) Xho TAl
Xba I i, K rds Bk A6 3 K AT i Rosetta
gami2 FFEH, FEALRCRLZ R 2x10° CFU/pg.
JPBIEIE AR f5 , IR R IB B 3R R M g L D Y
KIGAFFE . £ 100 mL 2xYT 855550, 18
i 1 mmol/L IPTG S ELA KL, 16 CifiFk
3520 h JEEL, JH 1xPBS TR, #HATEA
P, BLOWUE B3, Rl Ra .
123 KBHENREEBRL

TE#F AR pET28a-RNopt 1Y C Jifili & eGFP &
RS R B R B RN R ARG 82 1 RNopt-
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eGFP, 7EIILRE Fiit5 | Pl F 45k PCR 1Y
Ji¥k, 1 pET28a-RNopt-eGFP AT e BEAE
N SR ES e, HEREA N A — 25t
W2 AT, A SKIK g Bk P 40 U g
pET28a-SKIK-RNopt-eGFP {4, [RIFf:fd F 4k
i PCR W54 P2A K pET28a-SKIK-
RNopt-P2A-eGFP #ifk, 5 AKIHFTH Rosetta
gami2 B AR HEFT IR . [ Z D RE BN GIET T
0 DR B I
124 BHMAMFKIERNMMEREANRE

A A pUCST 2 AR 85 25 26 1 i 32 [R]
f) cDNA i i EcoR T Hind TIX UK 41 8 R
9 5 5L D4 A pfastbacHA ki, 3R 1%
pfastbacHA-RNori Jiti)5, ¥ A DHI0BAC &
ZA, 37 CCHEYCHEFE 48 hy W5 A B 1k FHAE 7T
W, PRI FORL, H4H SE AR UKL A A
M5 1H M13-F Fl M13-R, PCR % i 25 5L K 20
ST T o W S5 A ) EE AT R 44N
Bacmid-RNori. ¥ SF9 [ 14 g i %% 21 % £ 4k
K, 4003505 e 2x10° ISR K SF9 4
JELE A0 B s R b, A SRR | mL AN E
MY /Y SIM SF ES HUAH A 3% 7 2 o I A %% L]
-DNA K EWHATH Y, SRACEA N 85%.
L 2 h 5 AN 10% 0% 19 SIM SF B 41 44
MOBEFREE, 1555 3-5 d R R B RRILSE FiE N
55 1A EE, S 1 mL P1AUHKH &S 60 mL &
WA SF9, £:3F 2-3d 25, B0l L,
53] P2 A EE; A 1 mL P2 AURFERYL 60 mL
B di4niE SFo, 8537 2-3 d, 5% P3 UK.
FeIkEF ] 4 mL P3 AU RS 60 mL, 557 2-3 d
e VAT 200 B ARG T 2 P ek
1.2.5 MHEYARERNAOBEFEEN
FiK

7t pCDNA3.4 24K | N {5 5 K5, FC 43

&: 010-64807509

B, P TR 95 R 2H Oy B WA Ak A
pUCS7 #fh AL 3R I S5 JE N A9 cDNA, 4K
3 pCDNA3.4-RNori-FC #4; X7 HAEN
I FC Rl 85 11 Z A8 his 525 FIE I 7 )
{755, 3k75 pCDNA3.4-RNori-his6-thrombin-FC
K, 1E CHO A% 6x10° cells/mL HEFT
BRYy FEYLRCRZAN 80%. 25 mL FYHA R,
R &M K 0.8 pg/mL, 1 mL OptiPRO SFM
FEBBURL, 0.92 mL OptiPRO SFM Hi el Yuix
7, 80 puL ExpiFectamine CHO Reagent, ¥E&
YA TR A ## L 3 min 2247, FHR SN A S
FERH R AR T, BHRECE T 37 °CL 8%
CO, WS FRAE PR IR AT R R . 18-22 h 5
#EATEMEE, JLA 150 uL ExiCHO Ehancer 1 6 mL
ExpiCHO Feed ZJ #7557, 1537 5 d JaWdk
MRy Rl SRS
12,6 MEREAMNEUREE

(1) MEREA M2

PR 1 mL A9 Ni-NTA uSphere R} 5
FIRESEAT ORI RS | R IA . B A kA
wWREAMALL, ] 250 mmol/L PR BEME
WINAE B H 52 1 mL ) Protein A 3H
BHAE A ST FLSh A R ks s R E
itk , A1 1 mol/L H 2 MR UEH M IS5 H AR
P15 (TR 8 B O A B 25 b e T P e, 75
) 00 B 1 e R TR M - 3R VN A T g B e
i, YK (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE ) #6:l .

(2) Bradford 753 5 & (1R 5

LA I3 28 A S s v 2 1 D 2 P R
prAE . HAEAES R G i Wl 6 .

(3) ik Jo i O e B Fl S R BB AT I )
J5i 1% (matrix-assisted laser desorption/ionization

time-of-flight mass spectrometry, MALDI-TOF
MS)J1Hr

B<: cjb@im.ac.cn
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[a[i SDS-PAGE B FI B84 T 1.5 mL
EP B, SRIGXTEERIATIN G . Wik, THALSE
Ab¥E, F MALDI-TOF MS {54347 , %58 2R 11T
1.2.7 FEREMNRIAENSIE

B 4 g FBIEAIMEIEA 40 mL 10%+ "k
FEAR EREM (sodium dodecyl sulfate, SDS)7K % ik 1Y
WA, IFE 80 °C B N 7E/K it ok R b 2
2h, MEGTEER THFR 24 h 5, K& STk
A FERFH 1xPBS #i ke 10 %, JF7E= i Fik—
RS 48 ho FIHE G W) E3F s & KT 500 nm
OB, B35 R PERARRAE 1xPBS H, il
FLM ODgoo=0.5, foc/i i FIRE A ERAY, FRA5F-
BRI A ZLI
1.2.8 HRILREVEENE

A KRLE [ zeta B A 430 A AU B4
BN FLBRE SRR | RA W B TE 5L
(polymer disparity index, PDI). zeta HL (v #F1T
M, FRiEE 10 YO B AR BB, ARk &
5, B EEZ A B 1 s FHAR R By 4 D
L BRI ALY zeta AL, LI 10 ¥K,
Rk 5s, B s, BrARESEHTT 3 4
M.
1.2.9  HFIMRKIR ERISIMERIRIE

TEBHE BB ORI ODgoo=0.5 FY ALK
AWE, WM EEEM 0.6 mg/mL), EER
50%—60% IR N E#T T4 20 min, fffIHE2E
IKERGE XS B P R TIE VL, SRR TR,
wR 2 R, HHET I8 #%E (atomic force
microscope, AFM)MESHK IR JZ R TTES, R
P42 fil e 0 B 6 TR A B N LR IR
JRHEAT TG, RSN 1 pme (540 A]
ULIE 2UA0 o3 66 BE TR 9K IR 2 2E 1 70 i 5 g
JIEME W B FHFLAR(200 pm>200 wm)ff
52, MR 400-750 nm &0 FALKERZ
BEE(T%), WHEFEREHR 2 nm, Fra A0
11 3 E S o
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2 BER540

2.1 MEZRERHRBEREEREGHNRIA

[ 37 5 BE ik % B (Pichia pastoris)f&:—Fft
P SRR, DR LR ™ . RIRRIE R 5
T R BRI T R S B R T 2
SRR I B AR W R O SRk e U0 A
Y3 FH B8 R T B AE O i T 2Rk R R YR 1 400 B
REM. B4, SRmEh s ZE O gmiS I HE
oIk . WE 1A FioRik4gi)a B b4 K/
FRHIE RS BN R R GE . Wik — L il B R iR
HEMANCRRIRIRE, AREARKRES
JIK, BEPREE IR I R M PN SRR AR T, R
)5 , /0t SDS-PAGE K3, &l 1B firk,
LK MAFFE IR E I R/N17.8 kDa)iEE 1 .
W5, f#F MALDI-TOF MS #E17 i — b 8 11 5
Y¥EWE 10), SR ERAERNEALNEH
FREE T, W] REE: F e R B A A5 e 2 1 I
Llifb g5 B IR L SR T 9 o M N AR A
LR BB R A R IR, AT HERR [N S 41 86 11
) 2ok 15 77 A A P Jo I 4 28 R 43 0 R D A 3 3k
H B2 AN BE IR B 43 W A0 SR 45 S 36 B e R i
GS115 ARMEREAREINGEREFE,
T 8 3% 1 A ) i TR A B R P B vh 3R TR KO
BAREE E AR AR e B REN
N3 RSN 0] SrS
22 EZERREEERERBAESH
F=ik

TR B RG FR R R o e e 2k
R AERERY . BARER, PRI R A
WH R A, R E A g IR R L T
thfbjEiE s IPTG 5 3RkiE, WE 2 iR,
SDS-PAGE Z5 /n A H W E A 4440, SHES
T (17.8 kDa)—2(, XRMMHEREATT LI
KIGF R TR SR, HREACPEAL,
WAk .
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gi[257 868 544  Mass: 36976 Score: 539 Matches: 6(6) Sequences: 5(5)
Mitochondrial alcohol dehydrogenase isozyme 111 [Komagatella pastoris GS115]

[[1Check to include this hit in error tolerant search or archive report

Query Observed  Mr(expt)  Mr (calc) ppm Miss Score Expect Rank Unique Peptide
(] 2 13666570 1365.6497 13656412 624 0 113 49007 | U R. EDSAEAIDLFTR. G
O 4 14367324 14357251 14357129 8.49 0 116 2.1e-007 1 8] K. VYEQMEAGAIIGR. Y
O 5 14527266 1451.7194 1451.7078 7.93 0 (78) 0.0014 1 U K. VYEQMEAGAIIGR. Y + Oxidation (M)
O 6 1504.8080 1503.8007 1503.7933 4.90 I 102 59e-006 1 U R VLGIDGGADKGEFVK. S
O 13 2100.0336 2099.0263 2098.9919 16.4 1 84 0.00028 1 U K. GSYVGNREDSAEAIDLFTR. G
[0 15 26292308 26282235 2628.1841 150 0 124 2.2e-008 1 U K. ADLSGFTHDGSFQQYATADATQAAR.I

1 NEZRERREEREERBEEPHRE

Figure 1 The expression of the gene encoding retinin protein in Pichia pastoris. A: Secretory expression of
retinin in GS115. 1: Marker; 2: Control; 3: Supernatant after concentrating; 4: Marker; 5: Flow-through solution;
6: 250 mmol/L imidazole eluate. B: Intracellular expression of retinin in GS115. 1: Marker; 2: Whole cells; 3:
Supernatant; 4: Precipitate; 5: Flow-through solution; 6: 250 mmol/L imidazole eluate. C: MALDI-TOF MS
analysis.
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Figure 3 The expression optimization of the gene encoding retinin protein in Escherichia coli. A: Schematic
of protein expression optimization vectors. B: SDS-PAGE test for protein expression optimization vectors. 1:
Marker; 2: RO (pET28a); 3: R2 (pET28a-RNopt); 4: R3 (pET28a-eGFP); 5: R4 (pET28a-RNopt-eGFP); 6: R5
(pET28a-SKIK-RNopt-eGFP); 7: R6 (pET28a-SKIK-RNopt-P2A-eGFP). C: Comparison of different samples
on fluorescence intensity from B. D: SDS-PAGE test for RS protein expression. 1: Marker; 2: Whole-cell; 3:
Supernatant; 4: Precipitation; 5: Flow-through solution; 6: 250 mmol/L imidazole eluate; 7: Marker; 8: Elution

solution samples were not cooked.
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Figure 4 Expression of the gene encoding retinin
protein in insect cells. 1: Whole-cell; 2: Supernatant;
3: Precipitation; 4: Flow-through solution; 5: Marker;
6: 250 mmol/L imidazole eluate.
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Retinin Mass: 19 040 Score: 198 Matches: 4 (4) Sequences: 4 (4)
[[] Check to include this hit in error tolerant search or archive report
Query  Observed Mr (expt) Mr (calc) ppm Miss  Score Expect Rank Unique Peptide
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Figure 5 The expression of the gene encoding retinin protein in mammalian cells. A: Schematic view of the
mammalian expression vector. B: SDS-PAGE test for protein expression in CHO. 1: Marker; 2: Whole-cell; 3:
Flow-through solution; 4: 1 mol/L glycine eluate; 5: Protein purification concentrate solution. C: SDS-PAGE
test of retinin after action by thrombin. 1: Marker; 2: Fusion protein of retinin and FC; 3: The protein after
thrombin enzymatic digestion; 4: Flow-through solution; 5: 250 mmol/L imidazole eluate. D: MALDI-TOF MS

analysis.
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Figure 6 Preparation of lanolin nanoemulsion. A: Comparison of different ultrasound time on nanoemulsion
size and PDI. B: Comparison of different power on nanoemulsion size and PDI.
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Figure 7 Characterization of the nanocoatings. A: AFM images of nanocoatings formed on glass for different
admixtures of nanoemulsion and protein. M1: Nanoemulsion and BSA; M2: Nanoemulsion and fusion proteins

of retinin and FC; M3: Nanoemulsion and retinin (16:4); Scale bars: 0.25 pm. B: Transmission spectra
measured for samples from A.
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Figure 8 Effect of wax emulsion to retinin ratio on the characterization of nanocoatings. A: AFM images of
nanocoatings formed on glass for different ratios admixtures of retinin and nanoemulsion. M3: Nanoemulsion
and retinin (16:4); M4: Nanoemulsion and retinin (18:4); M5: Nanoemulsion and retinin (14:4); Scale bars:
0.25 pm. B: Transmission spectra measured for samples from A.

http://journals.im.ac.cn/cjben



NFE FPNEREANTRAMERESELRENKEEPHIRA

2.8 MEIAGEMMERZLIEREER pH N
KigBERIERNF N

T 43T 1R A 5 AR AL T Ak W o ) 2 1
JZE ¥ T R B 32 3 pH RIS . BRI
pH 2 8 5 P A S, 2R 1 0T A v P o B
AN, R B LA R B DTk Z A B HE R 080N,
SHEEE A 2R HIASCR pH 7 8Kk
ERAERA A2 —, TR R E AR
FoM 521, #EFE pHS.0, pH6.0, pH 7.0 HIfEH
IRBEXT KR 2 FRAE A5 i A T — 25 R 58 .
K 9A Jir/n pH XHRIZMIE g K, X4 pH
4 5.0 (M6)F1 6.0 M7)i}, MEREAIRNGEARL
YRS RAE UK EASBEIE 25 #0 B B i 4ok
WRZ, BUSUHBE A H T IR H R AR M3 A IRk

fI(E 9B), [ ULIE 7R KR 2S5 I TE A
KR pH WEZAEH, RIEFLEfE pH 7.0 L HE
R EN S FLROY TS 9K TR 2 1 e tE pH.
29 WHIAGMMBREBOEAKREEX
MR ERIEAIFZ I

HETE 2A8 12 TR XA P
s Jo 22 18] i KA AR T 520, I Bt A et 3
FIFH R, AT RE S NG KA AR A A5 [n)
N 1 J5T 5 8 K J0R 3% THT ) B 23 R0 ) a5 2
W T E IR, e PR AL S &
F FIAE R AR 200 X GO IR J2 R AR A T i — 25
SR, TRAAEWAKER 2P U R AR . A3
TEFE 20 °C (M8). 25 °C (M3)F1 30 °C (MOWE R 5L
RPRICIRIE, W& 10A, 10B fizs 30 °CAF FE

45
35
g
£
25 =
=3
2
15
0
S
(3]
4=
8
g
8
& 925 M3
M6
M7
92.0

400 500

600 700

Wavelength (nm)

B9 #HIARSUEZREZEBERKR pH JHKIRBERIENFE

Figure 9 Effect of pH of the wax emulsion and retinin interaction system on the characterization of
nanocoatings. A: AFM images of nanocoatings formed on glass from a mixture of retinin and nanoemulsion
with different pH. M3: pH 7.0; M6: pH 5.0; M7: pH 6.0; Scale bar, 0.25 pm. B: Transmission spectra of

samples measured from A.
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Figure 10 Effect of temperature of the wax emulsion and retinin interaction system on the characterization of
nanocoatings. A: AFM images of nanocoatings formed on glass from retinin and nanoemulsion mixtures at
different ambient temperatures (M3: 25 °C; M8: 20 °C; M9: 30 °C; Scale bar: 0.25 pm). B: Transmission

spectra of samples measured from A.
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