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Abstract

The human keratinocyte growth factor-2 (hKGF-2) plays an important role in the proliferation of
epithelial cells and wounding repairing, and then showing great application prospective in clinic
therapeutics and cosmetic industry. Therefore, large-scale production and preparation of rhKGF-2
becomes a pre-requisite for the commercial exploitation. In this study, optimal fermentation con-
ditions of the genetic engineering E. coli [Pet26b/KGF-2/BL(DE)21] that can recombinantly ex-
press the rhKGF-2, have been studied in the flasks by the orthogonal experiment design, including
the medium components (glucose, tryptone, yeast extract and pH). The optimal conditions for the
cell growth and rhKGF-2 expression were obtained as: glucose 10 g/L, tryptone 20 g/L, yeast ex-
tract 10 g/L, and induction time 5-6 h. Based on these data, fed-batch fermentation was carried out
on the BLBIO-15SIA automatic fermenter. The dissolved oxygen concentration was maintained
around 20%; and the recombinant cells were harvested at 4 h after IPTG induction. An average
cell biomass was approximately 100 g/L (DCW) and the expression level of rhKGF-2 protein was
achieved by about 30% of the whole-cell proteins. This result might be helpful for development of
the pilot-scale fermentation of rhKGF-2.

Keywords

Human Keratinocyte Growth Factor-2, Recombinant Expression, Fermentation
Conditions, Orthogonal Experiment

EEABRANE KT 2 TERNSBEY
fot

%ié:%l’ % 7‘&2’ i%ﬁ-ga ;EJ «éll*

SERER

NEFIFH: B, Rk, ERE, WAL AN R KT T2 TRERREAIRD]. AL, 2018, 8(2):
40-47.DOI: 10.12677/bp.2018.82005


http://www.hanspub.org/journal/bp
https://doi.org/10.12677/bp.2018.82005
https://doi.org/10.12677/bp.2018.82005
http://www.hanspub.org

Z0 L

WK, A RbE AR, PN RS
AT A LB AGIRAT, WO s

Email: "hfeng@scu.edu.cn

Weks H . 20184F5 120 FHER: 20184F5H31H: &AM HM: 20184F6 H7H

R

NARaAEKEF-20 . BIGSERNERRGAEE RFNREIEEMEETIR, EIRRK. ik
MEFTTAFRRKUMEAR . AN, NARRAKRE T -2 R0 A = H] O8N & R i —IR
BEMR. 2R IERZR G, EREAE TRA T HREE > MpHEREFREAFN K E TS
MHEKMEANARAREKEF2EHARENEH. SRR ITERAERKERENBRMRIEFEL S
MEZH e N E P10 g/L. BAMR20 g/L. BERHREI10 g/L. pH7.5 KIPTGHE ST 5~6 h. B&J&,
ZE1007 ) BLBIO-15SIA K B2+ LML I R BE 34T 7 3N MOI LR I R BESE S, TREE A EIX
F/100 g/L (DCW). EANARARAEKAF-2R A B H2AREEELAN30%. XEBEFENHE—FF
RIFREE T EA/l,

XK ia
NaRAMARKRET-2, BEHRE, KBEFMN, EXLRBT
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1. 5|8

AT A= K R F--2 (keratinocyte growth factor-2, KGF-2), X 4 R4f4E4n A=K [X-10 (FGF-10), J&
BT AT AR K IR Tl KRR 52 o 1997 4E, Emoto 5[ 11560 B 2\ KGF-2 ff] cDNA, 45 208 M4
BERRRIL A R B 2 R, ok N-vify 40 NIRRT IL A NS ST A, BN KGF-2 M4 1 &
2189 19.3 kD. ERERVEVER T R i sAF 4E 4 i 28 K R 1 32 R (FGFR-2b), S kefh Btz YIEfh
s 5 A b At A K DR 7 B o B e S R A RO IR F (2] [31; JF BRSNS 37 10N f
AR R R A KA AR AR S S DN R T A AR 2 R A BRSO L R A ) E
PR RAREYUEM, TGS S0 DNA S 0ME5E; Ieah, X 4EFRram g 288 P-4
T KR T R 4 i ) 2 B A EE AR FH (4] [5] [6] [7] [8]. PRIk, KGF-2 1R &E KRB AIK £ 1)
RERIAEA 711 o

YT KGF-2 e M R AT, N SN TR R R B4 RIE M & KGF-2 S 17—k, Hard
ZREETE K IAT B T v M B 2 3Rk & A2 VeI KGF-2 [9] [10] [11]. 28 TP K47 KGF-2 B4 5
H, B & ARG BR A FARYE KGF-2 B D 7 41 J FORF s, I R A B % 08 11 i 22 1
Wity ST iGN KGE-2 3L 5, SRJE % KGF-2 35 70k 2 K i T 3 #5304k pET26b 1, )5
FE K AT i i Db e ik thn VA Ve B 20N A 4B B AR KR -2 (thKGF-2). fESEEEA |, A SCX Rk
thKGF-2 HR AT B TR B AR K SR 5 R E U AT T MR %R, 8 thKGF-2 B4 8 A 7E KT i T2
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FH I RIAEIRED 30%, NS4 thKGE-2 R BE T 2855 1 5l
2. W5
2.1. ¥

2.1.1. Ek5iR

KT 3w LR [pET26b/KGF-2/BL(DE)2 1] H BRI & A M) H AR A PR A B A 8 - OR AT, JHRER 1 R AN
BRI H 9 E Oxoid A#], FHREE p-D-BiARAME PTG H K E Sigma A F, HeikimhE
FEoY Tl

2.1.2. EEWUE

BLBIO-15SIA KFEGE( EI H ), HZO-OX 2Rk % (G /RIERBC B FHRARFF KGR AH]), ¢ 10 pH
meter (ME47#), #i1:), GS-700 Imaging Densitometer (Bio-Rad, = AF), 721 736 LS =047
1XERT 7)o
2.1.3. IBHEHE

FhrREaEdk: LB RioRdE, HE7&BEAM 10 /L, BRHEEW S g/L, NaCls g/L, KER IR
JEN0.1 gL WA N E R KEEEIRAE: REANK 20 g/L, BEHENY) 10 g/L, NaCl5g/L, K,HPO,3.5
g/L, KH,PO, 6.0 g/L, MgS0,3.5 g/L, Hi%iME 10 gL, WMELETLR 2mL/L (B HMESETES 19
CuSO;,, 0.012 gNa,MoOy, 0.5 g fllE2, 0.012 g AICL;, 0.0144 g ZnCl,, 0.162 g FeCly, 0.006 g CaCl,).

2.2. A&

2.2.1. FhFigEE

BARAE T H b i K AT B LR R 2R T LB BUiR AR E(% 0.1 gL A NHHK), 37°C L acks
Fto ARG MR _EPRBCR BT, #Ah T S mL LB 5 7E 37°C. 220 v/min 353% 12 he )5, % 2%3EME
b3 100 mL LB 1, 4k4E4F 37°C. 220 t/min 61F TR EM UK, 4°C #7%.

2.2.2. BEHEFEMNMK

RIEERG TR0 oy 3o TREW AR KA B 1 A MR B R AR BRI . Rk, DUR RS IR N
FER, 396 R FBE AR 1 VR I RS A 0 R 7R pHESS 4 NIRR, 3T T =K I IES IR Lo(3%).
HHERFFARFEIE 1.
2.2.3. BkEBENE

TEREER ], MK B8 TRE AR F= R BORE, 38 SR RIS A 721 43 Y6t THES K 600 nm AbiszEX
JEEFEE(A600), CAFRIRE A K 4IIR % FE .

2.2.4. EHERFIAENNE
FEAREIA], 23 HIEL 1 mL 8572, 8000 rpm &5 OB AA, NN EREGE i, W KALFE 5 min,

Table 1. Levels of medium factors in orthogonal test design

=1 EXRE & ERRAFRT

K GiEr JR R R [aNE iEr) FRWHE
Level Glucose (g/L) Tryptone (g/L) Yeast extract (g/L) pH

1 5 5 25 6.8

2 10 10 5 7.2

3 20 20 10 7.5
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HHAT SDS-PAGE(AERIRIE 15%) Tk, Yot o fRIE rhKGF-2 H 4L [ 4 BT 5 240 s 8 A B9 H 43 E(%)
Fom HME AWM REE. B E D 0w i gy 6 1) ik B A Bio-Rad GS-700 =4, H
Molecular Analyst #EEXT S AT AL B, 15 H 8 B2 A & &

3. BREWR
3.1, BE TR KBS EHESRAHHN

KIGFF B TARERETE LB SRR 72 AR K 2R I 1. M5 9% 3 h 5, A600 £ 0.5, BEI #E A X
BEKW; AN IPTG FS$H, A600 75 7 hik®] 3.9, A, KA BN w, SANfaeEl. 4
A600 IXF] 1.0 ZE A TR TA) 4 h), ETCEE %A FHLH 100 mL 855774, A IPTG 3Rk, AR5
B 1 h BURE, D R M B REARANREE. X5S Shif)E, HEA thKGF-2 RIAEILS]
BeR S BRI 2 5 A B Y 21%, 6 h G RIE EFEAR R E (& 1, B 2). IR, #R ) K % 3 B thK GF-2
HEARARZIFFRIEMEN 4h A4, BOEHSRIER N 5~6 ho

3.2. REHERFEMMRL

N1t thKGF-2 A A RIE MR, RABMIESZ R 7w pE . B A k.
RSV AS RV E S R 6046 pH BN K AT B A% B 40 ) 2B K AN thKGF-2 3 1 LA RIB [52
Mo SEEGASRWIE 3 (1~9 H), AL 9 AN A SR HARE A (thKGF-2) RIE K AF R ZE T BB
Ja 5 9 A SRS 2 1R B AR N A B DA TR T A M ) 2R A R VAN T 51 4, 5 3 R 4% PR 300 rthK GF-2
R A A RE N A A AR SE M AR OMRUCON . pH B> RS >0 1 > w0 s i B4 55 2
SEAEAKRIEARTFZIER. ERSLEFT, IEASSERBUE AR BERHU A5 R 8 5K 20
g/L)RCAR AT, B 78 2 IV RIRA It KA M g A, MRS Al B Am KRk . Mk, i
IR, G0 20 /L AT T ) 240 P A KR B AL AR R . E AR R B AR, e S
A R AN TE T AU e B AN A2 o DRIIE, R K B8 100 335 57 6 v 4 0 3 8 ) 4 B 7T LA
RTRER AR, FRARRE AR . (BN “HIERERN” X H B ARIEIREWI[12] [13], mikiE
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Figure 1. Growth curve of engineering E. coli and thKGF-2 expression level
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Figure 2. SDS-PAGE analysis of hKGF-2 expression levels at various times after induction. Lane 0, 1, 2, 3, 4,
5, 6 indicating the time (h) after induction, M, Standard protein marker; Arrow indicating the target protein
rhKGF-2.

2. thKGF-2 fE R Bl ST [E] B R1A

IR B W] BE T BOKMAT B R I 2E CIREE “ovW” » IRl AL A MIRIA[14]. PTBL, fERBEERE
7 37 ) R 2 W PR L IR D LR A A, T HE TRE BB AR 4G, IR R AN R 1 A RIA KT
iR BRI ISR S R, AGN S thKGF-2 B RIA R R IR I H AN BRE K 20 g/L. W6t
I 10 gL, H&BE 10 g/L, pH7.5. Jy T WUEIES WIS ARG 1, DABRZRPREAT T 3 OIS
HERL, 45 R BN R A TR 400 A2 KA rhKGF-2 1A & (1] 4, 10~12 T8)3 08 & T 1IE S 15
Hf 9 MRIGH A (B 4, 1~9 38), =ML rhKGF-2 H 4 5 A I Rk BP0 25%, 41/
HIEF] 4.0 A .

3.3. REEEEASCIR

TERRAAE T, R IECREA ] T I r) 82 54 & (R A R 20 g/L BERHEIU 10 g/L. Hi %]
B 10 g/ pH7.5). LAMCAZAE, £ 100 L (R BEGE R 3T 1 OIS . [ 5 RIRFE I R It A2 o R
PR B 2 ) A K FE R S (RN DG R o WRARGE, 23 7 260 W 1 K W B e e s 7 Bk, BT I LG
AR, LRI EAM 8, R B 0 LA KR I S 2 b 2B 7 A, LRIRE LK,
WA H AR A EHRIE[14]. Bk, £ TV REE RS, RAE AR a2 b
EFAE ) AT DA il 58 260 0 1A RO FE o A, B B R R A AR, DA R B IR SR A A K B R R TR
Yim, EEIEK AN S K, BIRCBRIREE . MMie s % i, fREH MR AR REREE.
T B R A ) T & MR BESH, QBB A A, DR EURE i R T B e 2 R B 4
SAVE TR R, AT DURBEREAE AL RE S 15 3 LU R R T S 41 18R [10]. 14 6 7R 7E BLBIO-15SIA K F#
T AT R 3 OB K B thKGF 8 A SRR S R M, R AT L B i 4 i AR ) - 3k 3
#3100 g/L (DCW), thKGF-2 H 41 85 1 o5 440 i s 85 20 30%, 43 il 8 i Ak B DAAE A FL 45 9] [11].

4. &5ig

KIFF A TREE K R B R /T 0 AP B BV AR AR R EE SR U IPTG 5 3 ELALRIA B BL.
FAEAR I A KB TR B I NI 8 RO E SRV B BB R A, ATt AR 4G, 42
R R L, NEARESUERA . MM IPTG Ja, MRS, NG RRERAEANRIERE.
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Figure 3. SDS-PAGE analysis of thKGF-2 expression levels in various treatments of orthogonal test design. Lane 1,
2,3,4,5,6,7, 8 and 9 represent the whole cell protein of post-induction, respectively, Lane 0 indicating the
pre-induction.
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Figure 4. Effects of medium components on bacterial growth and thKGF-2 expression
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Figure 5. The relationship between the cell density and oxygen consumption in the BLBIO-15SIA fermenter
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Figure 6. SDS-PAGE analysis of thKGF-2 expression levels of three dependent expe-
riments in the BLBIO-15SIA fermenter

6. ¥E BLBIO-15SIA % B2t b = it & BESCI8 A0 rhKGF-2 FRIiAKFHIER K

ASIE I PR RS RS, RIS T rhKGF-2 EARAMETFRIEH G BIEEAE 20 g/L, BERHZEL
Y10 g/L, Wi%iFE 10 g/L, pH7.5, H S EE 3RS % B g0 M Fl B 20 2R 1 AR IR I R IS 4. SR H
IARAC AT, FH BLBIO-15SIA KEEGERAT HBCR Sege h, Mg 7 B EZ) 100 g/L (DCW). thKGF-2
HHHE A MAIN RIBEL) 30% MR IEKY, S TR ISR, N E AN A AR K T2 1
HARRI AR 2 B 5 T SRl
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