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Expression of Recombinant Korean Mlstletoe(KM) Lectin and B genes in Saccharomyces cerevisiae.
Yoon-Hyeok Choi, Jong-Bae Kim, Woong-Suk Yang', Shi Wen-Tao’ and Cher-Won Hwang Institute of
Bioscience and Technology, Handong Global University, Pohang, 791-708, Korea, Mlstle Biotech co,,
Ltd. Handong Global University Technology Business Incubator, 791-708, Korea, “Lab. of Medical
Genetics, Harbin Medical Univ., Harbin, China 150086 — A study for expression of Korean Mistletoe
(KM) lectin gene (A,B) in Saccharomyces cerevisice was done using transforming system of yeast. In
order to overexpress the genes efficiently in yeast, two lectin genes (A,B) were re-cloned and modified
including Kozak translation initiation sequence using PCR amplification. The constructed plasmids
containing modified lectin A and B genes were transformed to S. cerevisea INVSc (MATq, his3 A1, leu2,
trpl-289, ura3-52). The transformed cells were identified by DNA sequencing with ABI3700 system and
induced with 2% of galactose for recombinant KM lectin (tKM lectin) protein. The rKM lectin A and
B proteins were determinated about 29kDa size of protein by SDS-PAGE and western blotting analysis.
The expressed recombinant lectin was determinated 1.24~1.75 ig per 1 mg of cytosolic soluble protein
by sandwich ELISA method. Moreover the lectin genes were expressed as maximum level at 36 h
after galactose induction and lectin A gene was were repressed after 48 h.
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Table 1. Used primer for this study.

Journal of Life Science 2004, Vol. 14. No. 5 841

3] 48 5 o] & 96-well plated]] 4T | A overnight coatingdt
e 0.05% Tween-20& 3+43l= PBS-T buffer2 33 M H
ST zF welld 200 pl) block solution (5% skim milk,
PBS-T)g 7} & 37Cel| A 2413t F<F blockingt 3 33] A
H& whEd of AREREH F29 98" 3 positive
control 24 7§40 lecting 0.1~2000 ng/mle] F& ¥
912 PBS bufferd)] serial dilutionste] 37TCAlA 1A 7+ §<F
bindingA| o}, 33] A4 ¥HE 3 HRP7} 2hd & A4
o Y 28 ZAE detector2 A 50008 343t 2z well
2100 pl A B3¢ F 142k 5 bindingAl7] th, 33]
A3 % 100 ul¢] TMB (Calbiochem co. Cambridge, MA)Z
7t wello] Hriste] AL, gAoA 3027 ¥3 AAT 50
mel 10% HS0.E Arhste] vhg& FEAIZ § 492 nmd
A 2 FFEE 24 390 (ELx800, microplate leader,
Biotek, Winooski, VT).

RT-RCROIl 2/t W& RNA &l

Az AL lectin f2} HdE Felaty] 93] RT-
PCR ¥ dot-hybridization2 483t} 0A]ZHEE 72477}
A VA A2 ek 3 AT ERZHE total RNA
£ F23 & 0|2 oligo(dT)-Primerst M-MLV R4} & 4
(Invitrogen, USA)E A8t dHA A DNAS A3}
Qom, o8 FH22 34 lectin 7 A B St primerZ
PCR3}T %3 328 A2FEE total RNAE Hybond(+)
nylon membrane (Roche Diagnostics GmbH, Mannheim,
Germany) $o 10 ng ¥ spotting3t thd o] & UV cross-
linker (Spectroline, Westbury, NY. USA) o] A 1087 2%
A7t Biotin-dCTPE AHg-8te] @4t 7-9-4o] lectin A,
B #3328 PCREZ3 0 & A biotino] 248 ¥ lecting A}
& AF, o] £ lectin RNAS] &d o5& #R18}z HE probe
Z AME8e dot hybridizationg 33t th

Primer

Sequence (5" — 3')

Cloning primers

KoLA1f ccg gga att cag cAT Ggg ata cga gag gct aag a

KoLAlr ccg gte tag aca gag gaa gat ggc ¢

KoLB1f ccg gga att cag cAT Gga cga tgt aac ctg

KoLBlr ccg gte tag act gge acg ggaage ca
Sequencing primers

seqAa gca aaa agt agg att ggt

seqAD gat ttg tgt tgg tgg aac

seqAy tca ttc aga tga tct ccg

seqBa tat atg gtt acc tcg cga

seqBp aga agg gat gga acc att

seqBy ttt gta cgg gga tgg ttc

sense, lectin Al
antisense, lectin Al
sense, lectin Bl
antisense, lectin Bl

antisense, lectin Al
sense, lectin Al
sense, lectin Al
antisense, lectin Bl
sense, lectin Bl
sense, lectin Bl

Bold regions mean restriction enzyme sites and italic letters are Kozak translation initiation site. Also, the capital letters are first

methionine site for translation.
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2 A F x4 AL ZREH 58 DNAE F7
02 3o PCRE E3) & 08 kb 327]9) lectin A, B 34}

Ul o]l Kozak translation initiation sequence® A ¢&t%.o.™,
%8 43 WE pYES29] EcoRl/ Xbal siteo]] pYES20] &

e AZF plasmidd) pYexkAl (lecA X33} pYexkBl
(lecB T3 FAF 4 ST (Fig 2, 3).

27+ AZF plasmid o] EA|st= lectin A, B
pYES2 system ©] 7}A 11 §l= GAL1 promotorg ©]-§-3s}o
galactosedl] ©g frEgdo| o] Fojr}.

lecA ¥ JecB REXtC| CHHA WH

AolH AF3 plasmidE uracile] AgE SC-minimal
(B & ol &3t AR FA HE & A dHA((72
AlZE djoF ¥)& SDS-PAGEstY] £ Z#AE Fig. 49 vehi

Fig. 1. Recombinant KM lectin plasmid construction.

A) Lane 1, pYES2 vector plasmid digested with EcoRI;
lane M, molecular marker; lane 2, amplified lecA
gene; lane 3, amplified lecB gene. B) Identification
of recombinants including lecA and lecB genes.
Recombinant plasmids were digested with EcoRL
Lane M, molecular marker; lane 1, recombinant
plasmid pYexkAl; lane 2, recombinant plasmid
pYexkBl. C) Identification of inserts by PCR. PCRs
were performed by using recombinant DNA as
PCR template. Lane 1, amplified recombinant lecA
gene; lane M, molecular marker; lane 2, amplified
recombinant lecB gene.

At ago) A9l o] SDS-PAGE (A) AolAde w3 oy
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Fig. 2. Comparisons between recombinant lectin A and neutral KM lectin.
Nucleotide (A) and amino acid (B) sequences were aligned with KM lectin Al (GenBank acc. No. AF508914) by clustalW
(http:/ /www.ebi.ac.uk/clustalw). The front and rear parts (gray-colored) of DNA sequence are vector (pYES2) regions.
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Fig. 3. Comparisons between recombinant lectin B and neutral KM lectin Nucleotide (A) and amino acid (B) sequences were
aligned with KM lectin B1 (GenBank acc. No. AF508917) by clustalW (http:/ /www.ebi.ac.uk/clustalw). The front and rear
parts (gray-colored) of DNA sequence are vector (pYES2) regions.
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Fig. 4. SDS-PAGE analysis and its western blotting.

SDS - PAGE analysis was performed with 12 % polyacrylamide gels to analyze the expressed rKM lectin Al and Bl. On
Western blot analysis, the transferred membrane was incubated with anti-KM lectin rabbit sera (polyclonal, x3000 diluted)

for 2 h at 37°C. The immunoreactive protein bands were

detected with goat anti-rabbit IgG conjugated with alkaline

phosphatase and were similar with predicted KM lectin size. Lane M, molecular weight marker; lane 1, 4, yeast/pYES2;
lane 2, non-induced yeast/pYexkAl; lane 3, induced yeast/pYexkAl; lane 5, non-induced yeast/pYexkBl; lane 6, induced

yeast/pYexkBl.

Table 2. Quantitative analysis of KM lectin by ELISA

sample ELISA results BCA results lectin per protein
P lectin conc. (ng/ml) protein conc. (ug/ml) (ug/mg)
No-induced YexkAl 0 180 0
Induced YexkAl 2038.2 1650 1.24
No-induced YexkB1 0 250 0
Induced YexkB1 29155 1670 1.75
Each of transformants was induced with 2% of galactose for 48 h.

Fig. 5. RT-PCR of rKM lectin yeast transformant.
Lane 1, YexkAl 24 h induction; 2, YexkBl 24 h
induction; 3, YexkAl 36 h induction; 4, YexkB1 36 h
induction; 5, YexkAl 48 h induction; 6, YexkBl 48 h
induction; 7, YexkAl 60 h induction; 8, YexkBl 60 h
induction; 9, YexkAl 72 h induction; 10, YexkB1 72 h
induction; M, 100 bp ladder; 11, INVSc only with JecA
primer; 12, pYES2 only with lecA primer; 13, INVSc
only with lecB primer; 14, pYES2 only with lecB prim-
er; 15, YexkAl non-induction; 16, YexkB1 non-induction.

o}3f Ao} & RNAGA oA &l & 4 glglom Ha uhy
AZEE 36A12HS S Bl

Lectin®] cytotoxicityZ 7}2 RIPI 2 58| uta} lectin
o &4 FEQ A FAAY HWE S spste] A, B chaing
fusiono] 9+ &8 ) 2L FEste] AYA o] & 2
& o Fojt}.

olt

p=
s

pYexkAl pYexkB1

Fig. 6. Expression of rKM lectin A and B mRNA.

10ng of total RNA was loaded on each spot. The host
and host/pYES2 strains were cultivated for 24 h. The
expression of rKM lectin A1l was stopped after 36 h
induction. In case of Bl, the expression was not stop-
ped during induction times. Spot 1, host only; spot 2,
host/pYES2; spot 3, Non-induced recombinant yeast;
spot 4, 12 h induced recombinant; spot 5, 24 h induced
recombinant; spot 6, 36 h induced recombinant; spot 7,
48 h induced recombinant.
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