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Comparison of Two Transformation Methods for Candida glycerinogenes
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Abstract: In order to develop a high efficiency genetic transformation system for Candida

glycerinogenes, two different transformation methods (lithium acetate and electroporation -
transformation) were compared in this study. It was found that the cell growth stage plays key

role on the transformation efficiency. Under the condition of ODg =1. 3, voltage of 1.5 kV, a

high transformation efficiency (139 tansformants/pug DNA) was achieved. However, with the

lithium acetate transformation method, 154 tansformants/ug DNA was detected under the

conditions of ODge = 1.0, 1 h LiAc treatment. All results demonstrated that, LiAc

transformation method will be beneficial to develop the genetic transformation system for

Candida glycerinogenes.
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ERRIHXRBZ — LEFATRESBRERR
HMHATEBRIBRENER, BREEAMESHE
e ERFEAE RAE H/EH LiAc .k,
BFELE BEERRGESY. B kons
BAREFARNY BN, EFLEMLE, BIEHE DNA
BUANFAERBHNBELFIRELF AR/ (ug
DNADEXN EEEEIEIR, BT EEHRET LM
YR PO EX C. glycerinogenes B B HR 5 1E .
EBIZEH#G TR ENHR. AHEEATE
EREMAOVE, URRENBEFES T EBIE
THFU249, R B L Zeocin £ K 3% &F 7 iT,
HETHREBE MBI ERL C. glycerino-
genes, ML T MM E KT BES, iz
YRR GRANEHHR2LESELEER.

1 ##5F5%

L1 ##

1.1.1 #&#BEH%E C. glycerinogenes HILEE K
FEYTITRER T U MEYHR P LR, BHE
1 YPD, ik HE ¥ 5 B B & Zeocin 150 pg/mL #J
YPD, Escherichia coli DH 5a i FRB M EYS
W, K% N Zeocin 25 pg /mL B LB,
pGAPZ B W H Invitrogen 4 &), pGEM T easy
Vector i § Promega A ],

1.1.2 #&# Hind [ .NdeI .rTaq DNA Poly-
merase, Pyrobest DNA Polymerase, T4 DNA lig-
ase %} 4> F K B 47 % DL-2000, # § TaKaRa 2
7] 3 Zeocin i B Invitrogen 4\ 7] ; Sorbitol 4 § AM-

RESCO A 7] ; PEG3350 MJ B Sigma A Fl;#: ¥

DNA W B4 %22 5] ; H Ao 79 2 5 E =42 b7 4
1.2 Hik

1.2.1 Fkei#Hsg PCRYBMEBTHDBC.
glycerinogenes URA3 R MW B A E. B HS
pGEM T easy vector ##,78 3] pTU, ¥ Pyrobest
DNA Polymerase §"1¥% 18 2| pGAPZ B Zeocin i ##
HEERFEE, 5% Nde 1 ML B ESLAY pTU
EE, B APRMARKE pTUZ, PCR ¥ #K18
T C. glycerinogenes URA3 2 H ¥ 4> B Bt
(G|YM%A Bgl 1 BYIHLA), ¥ BT 8 3 &9 PCR
Y% Bgl 1 BHE,.EABLEILY pGAPZ B
# Bgl T f1 R ,75 3% 4k A Bk pBU,

1.2.2 FAE4HE FRANNER.4gMEEL,
ZBIHR9]. A Nde I 4L FE S pBU, Hind [T
£ pTUZ,

1.2.3 &#4  FESEXE10]. # 50 uL &

ZEMKM ] pg BRBRSE . BATLH 2 mm
L dHARR, BREEM 200 Q8% 25 uF 35, i
fread. BEMA 0.9 mL ¥ A9 1 mol/L 1 Fm
REBRHERE,30 CHEEF1h, MA1mL B
X YPD,F 30 C,100 r/min T3 1 h, EEEH
BB RAHREEFE. 30 TREHE,2~
3Ad B MBBRELT.

1.2.4 ®saeEfd FESREE[(11—-12].
1.2.5 #4uFei%ie HEPFEZA DNANERSHA
XHRL3]. #RHE Zeocin HitE A Shble 75 it 3|
#,ble-5 (5’-ATG GCC AAG TTG CCA GT GCC
GTT C-3’) # ble-3(5’-GTC AGT CCT GCT CC
T CGG CCA CGA AG-3’), 43U FHEFE
R s E 4 DNA b # 4R # 4T PCR $73%. PCR
%143 95 °C 3 min;94 °C 30 5,51 °C 305,72 °C 40
8,35 MEH;72 °C 6 min, 2% (R84 50 B 8§
BBk E.,

2 % R

2.1 HiLENmnmE

ERVEHREFINIRETHEMARAEET,
BRFO KRN C. glycerinogenes URA3 £ EH 4
FEB.HWETHATHRLNES R pBULE 1 A)
M pTUZ(LE 1B). pBUBRAHEFRBEFNAR
BREMEBEHFI-HRHHEREANET
3’-GAP), IfEEFHmBLESFRAIBRER
A, pTUZ ME XA Zeocin Ptk H Sh ble
BEHEHNFMEALEFHRBE . BARNHBBLE
# URA3 ER R BhiE, A% EENTIRREREAE.
2.2 mEk

PRERW . ARER B ERE W
MEERE. AR TXLEENEALHE
. BET 6 MEFARR ODw BRI RES
40K, A 1 mol/L (LALEEH B3 R #9 ODsoo (4
WEARN1.5X10°4/mL),E1.5kV FlFH. &
RiEBEKBARY EAENEmBR. SR LA
2, FEODgo Ny 1.3 B B R ZAMMAT KB Bl
BAME. Y OD0m AT 1.3, BLRKARTRE.

B 5 10 R R e 37 3R B v A 40 B PR DR B O
HAEAL, Tt 55 DNA A4, BkEES
R EREEAM LM, WE ODWAN 1.3/
Bk FE&BRZEAI, 8 200 Q. 8% 25 uF
AEREGT  HRBEHEMELME R, &R
WES3., EBHEN L5 KV(RFZEER 7.5 kV/
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mt FUREH., BEMKBEFHARALEN TR ESEN 25KV et HEENo,

Fig.1 Construction of plasmid pBU and pTUZ
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Fig. 2 Effect of cell growth stage on transformation
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Fig.3 Effect of voltage on transformation
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2.3 BEBEZ

BRERKAESNERRAAMME Lit %%
MR EEE, REBRZENER, FHARE T
W sh 7 DNADY ) B8R, LiAc BB AR LR
RESTARXEER. £HRXP LR, XK
(12189705 B4k C. glycerinogenes B K18 K # 4k
ZEME, MAXRIIIM T LT BRMNELRRE
HTFHE. —EFTENEREFEM LT(TE(pH
7.5),0.1 mol/L LiAc(pH 7.5)) F 30 °C 100 r/
min $& % 35 5% 1 h, BEHASCARC1 1189 07 35 RE B 4F 0 %
F C. glycerinogenes MR Z AN B, R, ¥
—HERT LT 45 R B 40 i (6] 5 5% AL &R 2 Ja) AT
XK. BABARLAE 4,

—
=)
=

—
%3
(=3

8 B

SR (BT /
(47 (ngDNA) )

o | .
0 0.5 1.0 15 2.0
BHial/m
H4 LTRREBARMEMELHOEE
Fig. 4 Effect of cell pretreatment time on transformation

LT A F4E 60 min (IR EFHLEA 15,8
RYUMEHEERE 2 h AR TR, T
LiAc 4b BBt B €, X QMG B K. XWHTH
HFENRGREEEKTR, SEEHNHHEEE
GH EARERBEEREHENELR.
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M (CRKBEL 2.0X 10°4/mL), R )5 B F LiAc
BAb, R RE 5. & ODwo 24 1. 0 B & B il 5 %
ZEMUM, MBREEARTHREL.HERZTE5A
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DNA #@Z M RN EHEFHEAR.
: 160

—
(%3
<

HAB (T /
(A4 (pgDNA) )
& 8

S SREKHPENBEREIHALOERN
Fig.§ Effect of cell growth stage on LiAc transforma-
tion

B R 0 e AL B B B 40 B A AR 3 T BT R B R T
. mHEBRLESHRS NS 42 THRE 10,15,
20.25.45 min JFRATHA. &R RH  HRERK
20 min ZJSHAERE KB, HILFHH 154
A/ (ug DNA) . Su 4 5E IS 1E] 4 20 min,
2.4 HUFHRIE

MERE VR EFEVLPEIR T 6 P34 F, R
HEE4 DNA T PCR R fi. k& RIE 6.
P F R EAHN PCR =4 hH KN 375 bp &Y
Zeocin itk HEF P K Shble B R &H ST REF AR
BB A C MY, RSN BB DNA 2 R Th b %
£33 C. glycerinogenes ERA P,

3 i #

B BSR40 1 B A R B R 53 ok R JR) O =Kok e A
MM EENE, AT F DNA AR B4 0.
Hik, -1 HA . BRNELTEREGED
EEBENEENR. SHRMENELERR
SR LEWNAFEMNAT C glycerino-
genes FeALIBUR, IBAE —FH R fERT L . R O 3%
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bk, UEEREERBR, BT B340 M3t
Bisb 2, o 5 b 45 I3 52 75 40 A 0 Bt A B L 3
HMEER EREEFLTREHAL TR 154
A/(ug DNA), Bl BN ARERMK, B
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e BT C. glycerinogenes L R B HE ., &
AER BREEEESRT C glycerinogenes 1)
#ik.
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Fig. 6 Confirmation of transformants by PCR
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