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# E: (86 AREFZALE T Baslp #= Bas2p tFIA4E A & & 4LERIE B & (Saccharomyces
cerevisiae) 85 cAMP = A 897576, T HACK BEEFR AL, [F ik il L 80 KA R vk, £ cAMP
A W EGE R G5 P AR KL Baslp A= Bas2p, 4EALK B LIH KT Baslp #= Bas2p ) VE A T
HARAE KA cAMP F A 0%, #t—HERT BN F &k a h &2 AT RM IR R4 B Ak
A K e cAMP AW Rk, (4R ) B EA Baslp #2 Bas2p 12 AR IXYP 3R+ L8 120 h
B89 CAMP = Z4 it &R BARIR S 51.4%, A% 2 253.8 umol/L; 4 IxYP ¥ ¢yEEifa i @ fh4
FEE(BP 2xYP 32703 K B 120 h B 69 cAMP = 2425 £ 4 450.4 umol/L; & 2xYP 34 5
0.5 g/l REMZAE, cAMP FE#—FR$HE S5 3143 pmol/L. [44£ ] 5% Baslp #»
Bas2p &9 1h F A F AR R 3otk A3E R 3K 40 50 B T BRIB B2 FH ISk cAMP A 7=,

KRR BRIBBEE, BAHAK, IRBREAIRI, BAS1-BAS2, MRZvh

Reinforced cooperative interaction between Baslp and Bas2p
improves cAMP production by Saccharomyces cerevisiae

XU Huan-Huan CHENG Li-Na WANG Kai QIU Shen-Shen ZOU Shao-Lan’
(College of Chemical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: [Objective] The effect of cooperative interaction between Baslp and Bas2p on cAMP
production by recombinant Saccharomyces cerevisiae strain was studied, and fermentation medium
was preliminarily optimized. [Methods] Baslp and Bas2p were over-expressed by using the
co-integrated expressing strategy in the cAMP-producing strain G5. The growth and extracellular
cAMP production of the resultant strain were investigated by fermentation in shaking flasks. The
effects of the amount of yeast powder and peptone, and the precursor adenine added in media were
studied. [Results] The cAMP concentration at 120 h produced by the G5 strain over-expressing Baslp
and Bas2p was 2 253.8 umol/L when fermentation medium 1XYP was used, which was increased by
51.4% compared with control strain. The product concentration was further increased to
4 450.4 umol/L when the content of yeast powder and peptone in media was doubled. By adding
0.5 g/L adenine in media, the cCAMP concentration at 120 h was further increased to 5 314.3 umol/L.
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[Conclusion] All those results proved that the reinforced cooperative interaction between Baslp and
Bas2p as well as medium optimization can improve cAMP production.

Keywords:
BAS1-BAS2, Adenine
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CAMP, [l ATP (¥ i {4 %) AMP I it ik Wi i 7 X5
W, kA iR (De novo synthesis)H, LIPRPP
(5-Phosphoribosyl-1-pyrophosphate , 5-i i £ 4 -1-
FEREIR) ATTIAY), Zoat— RINEHE S0 A AMP;
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AR S IN R ADEJE IR 1 3¢ 38 52 240 e s i 4 [H
Bas1pMiBas2plf] 1 Hp[F /E H IE #8455 . Baslpi&Myb
I SRV, 9 O | AR A& s R
R —x b & A SE 2N R R R IR IR
Bas2p ¥ #Pho2p, & [F]JEi (Homeodomain)¥% 5
PR, BRI RS | AR R RRAYA A
ok, S 5N . Baslp-Bas2pE 5918k
UE A I 5458 0 o 7 X s &, P RAE FH S
10 ADESEH 335 . 5% .7~ Bas 1 pSedh & #IADE
FEEW AT L, MiBas2pREEHAMP & B H 1] 7=
YJSAICAR (5-Phosphoribosyl-4-succ-inocarboxamide-
S-aminoimidazole, 5-ZdJEBKME-4-5 HH IBEAZ F R ) 1Y
WG, 7ESAICARB £5|— & FEEL I 5Bas1pid
HAEHmZERRT L. MNADP, ATPIRE
by, ADP. ATPi# it S il k& s a2
—Mi——Adedp (PRPPEEI; R, fAIFRPRPPAT)
MG, HFSAICARMA AL FF%, Baslp/Bas2pli]
PMEIVE R AIAR R 52 B YY1 32 B, ADEFE R 4%
SEAKCE TR, Faakz2idl, YRR A A Y &
P BRI AATERT, BRIERS R AP, 38 Rs iR
JEAMP, AMP#E— AL ADPHIATP, iR
HOEAN ML A s A A 2T

BASVIERN FY KX E, K/ A2 436 bp,
St 8 11 IR 1Y BAS2 JER FYetn
RIV L, K/ANAT1 680 bp, 559 IR 1
(119, Bas 1 pAfECIi 107 FE MW IE I X Bas 1 pLh fik
WA R 2 s DUBOR 2844, FBAS1IE [ BR 4
i Coi 107> 2 B R LA S A% H R I3 31 5 BAS2 3 1A
EFYIEEFIE, 45 BN BRI X ADESRE N Fik
A RN BB, E—2DUERA T R MR i 2 5 M)
Bas 1 p/Bas2pli] B[l /E FH i £

NI, ABFFEALE cAMP PR A FERT B GS
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H, SRDER BAS1 Fll BAS2 FEHER G54 55
HIZH b i Rk RS, ZEPRUERLG S AR e M 5
fifi b, T B3-S N Baslp/Bas2p EaWY, fri—
ERE F#ERZ SAICAR FI ADP/ATP., JRIEN4 4
T ADE FERFE MR, LIRS AMP A&
BB AR T I R cAMP R i, A g
cAMP 57 FRRFIASAFA R (A T 20255 SeA;

1 RS
L1 #rR

1.1.1 E¥MERL: KB E (Escherichia coli)
DH50  (F-recAl endAl hsdR17 [rg-mg JsupE44
A-thi-1 gyrd96 rel A1) AR FWOR, FTE &R

FE) AN 44 5 PP 7 R AR W303-1a (MATa leu2-3,
112 ura3-1 trp1-92 his3-11, 15 ade2-1 canl1-100)H1E

M13§a1-;:'

Sac1 //

M13F

Ylplac211

3797 bp _—

URA3
amp

FLH BAS1. BAS2 MR, GS AAZE R TAEF#
HIBE™ cAMP B . BABIK Yiplac2ll
(amp, URA3) (K 1) AZEWOEPY, DIHA &
B @SR A 3K Yiplac211- BAS1-BAS2 (1.
K1), tEmBRmT .

(1) PCRIEY 14 BAS1-BAS2 : 4 BRI R T Ak
W303-laffy 4 B 4H G A ADNA AR , LR 1R
SIMIPCRIE G MBAS1-BAS2, SeLIPL. P2 RGP
WBAS1IEN, F=#ic APCRIF BL, Wil K/NN
2 874 bp; SRIGLAP3. PANGIYY WiBAS2HEA, 7~
YR HPCR2 B, TR/ A1 680 bp, 5 LAPL
P4 M54, PCR1., PCR2H BEMASHIES TRl A PCR,
Y 1 BAS1-BAS2Rl & v Be, iC HPCR3, TR/
4554 bp, PCRIZIAKFR 50 uL, AR K

A/p aL}\/lBR "

Sal1 "W
amp BAS2
Xbal'y
Apal .l f

Ylplac211-BAS1-BAS2
URA3  8337bp

Stu 1

Apall BAS1

M13F Pro-BAS1
Sac 4 4

1 Yiplac211 1 YIplac211-BAS1-BAS2 i [EliL
Figure 1 Schematic illustration of plasmids YIplac211 and YIplac211-BAS1-BAS2

#1 KBRS

Table 1 All the primers used in this study

EIE7 RN ElE712])

Primer name Primer sequence (5'—3")
P1 GGGCCCgagetcTCTTTAGCCGTAATTGCGAA (Sac I)
P2 gtacgagaattcttccatcatGGATGTAGTCCTTGATATCTC
P3 ATGATGGAAGAATTCTCGTAC
P4 GGGCCCgtcgacTCATATCCATCTATGCTCGTC (Sal I)
P5 AAGGAAGAACGAAGGAAGG
P6 CTGGCGAGGTATTGGATAG
MI13F TGTAAAACGACGGCCAGT
M13R CAGGAAACAGCTATGACC

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



VU AS: F %% S5 7 Bas1p 1 Bas2p BRIV FHHR = BRI BE £ cAMP 7= AUBFSE 373

40 uL, 10xZZ vh ¥ 5 uL, dNTPs (10 mmol/L)
1 uL, 10 pmol/L U5 AI FIESI ¥4 1 L,
(2.5 U/uL) Fast Pfiu DNA polymerase 1 uL, #effffk
120 mg/L 5%, PCR 7*#J 10 mg/L DNA #ifi 1 uL. 2
BiZFE R 94 °C 5 min; 94°C 305, 53°C30s,
72 °C 2-5 min, ¥ 30 ¥%; 72 °C 10 min,

(2) BAHIK Yiplac211-BAS1-BAS2 ¥#:: #
PCR3 Bt I 1 v oK DSt & Il i ik
J&, FIH Sal 1F Sac 1 [RIIRGUI B AR 5 2044
Yiplac211, EEVIF=#IH] T4 DNA 3R ERE, K5
Fi CaCly AL KA FT 1 DHSo JEZ AN, WA
THANERERMN LB TH(LB+Ap) 115 F%, £k
PO AR HE , AP 3 &5 100 mg/L 2 N E R R
() LB AR SR A SR, BRIE N T ) 43
B, S HBTRPR YY), R n PR S M) % o
PESERE VAL T AR T

¥ Yiplac211 Fil Ylplac211-BAS1-BAS2 4355
L Wk G5, 1% B A N MY AR GS-Y211 M
G5-BAS1-BAS2 AZAEANT 4% Ylplac211-BAS1-BAS2
SCH Stu T RN, SRE B IR AR P Ak
Hikk G5 B2 5401, F CM°G VR SERR AT
PEECEA A K BETE ) YPD AR TR g R b1 7
PCR %5, 5% 1 H1H9 MI3F, MI13R (Hi
WP HR/N 4 616 bp, 5 W47 E ULIE 1)1 P5 . P6 (i
B PR/IN 9 400 bp), FEAEAK Yiplac211 WiEFT
FAPERAE, PAFAIRAR GS-Y211 FIFEXT BREE#E .
X BRI P A 3 1) URA3 JERWE Stu 1REVI /3T
I B ilVE 2 . ARG 5] GS Witk
Yt K1 URA3 5,

112 EEZRAFIFLEE: &M DNA, WA EE
Clontech /A #]; LiAC. PEG4000, Iy 25 Sigma
Nl NYIEE Sal 1, Sac 1, T4 DNA #4408 . DNA
R4y F i Marker . Tag %5 T E.B, WA K%
TaKaRa 2Aw]; HAASEF 7m0 H ik T
HARGIRAF] 5 BEHEAEER B DR & L 5
BRI &, 1 H S E Omega 23 Fl 5 51915 %

JEHIE AL mt R AE AR A R 58 R

RN EBALEE . Waters Alliance 2695 H5%
WARETE(Y HPLC, W H 36 [E Waters A rl; 2501
SRR, W [ 2EE Unico 23H], PCRAY, W7
Biometra /A H) ; fHIREFR48, W H 72 E Memmert
NHElS
1.2 EFEREFEHE

Luria-Bertani (LB)Y5 57 3E(g/L): BERHMIEY) 5,
JEALEE F1 R 10, NaCl10, pH 7.0, [EAREFRILAM
WeR 15, A TFHACFIiERTRINEA R T HE R L
W 100 mg/L. KIGFFREARREFR&M: 37 °C K
FEAEMEIE,; WIAREFR A 37 °C. 240 r/min,

YPD K575 (g/L) : BE R 10, R A 20,
D-# 405 20, ARG IREEA MBS 15,

CM’G VR 53t (g/L): YNB 6.7, D-HiZiph
20, AN R WA E 2 A1 IS Y 2T TC K (R AR R
0.15, BEZMR 0.03, Az 0.15, Hizl2 0.03, 4+
MR 0.1, 2228 0.15, RAZ R 0.1, HH R 0.02,
RINER 0.05, FoAMK 0.03, AR 0.02, HREE
15 0.05, JRMERE 0.05, AR 0.1, &R 0.1, {4
R 0.1), FEREEFRER IR 15,

PP RS AR TR 25 0. 30 °C I VliAks:
Fi4: 30°C, 220 r/min,

BRI S TR R G IR 2% (1) 1XYP (g/L):
B RESEICY) 10, 25 R 20, %05 150, pH HEK;
(2) 2xYP (g/L): BEERREHA) 20, SR 40, i
B5 150, pH HIR, TZLIFAE 2xYP IR IR [R)VR
R IEERS
1.3 [RifEE L5 S BAS1-BAS2 HikHI & B
EMS

PGSR POREARIE TR AR AR R TR
%, AR S mL YPDRSRW MRS T, 30 °C.
220 r/mindF IR, SRIG AR T ZIRY RIS,
AT BRI AR

RS A IXYP M 2xYP, KEERMR:
SHERD T RN RREAT 25 mL R EEREFRELAY 100 mL
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PR, BHIPIL ODgoo (HFE 1.0 Z£47, 30 °C,
220 r/min &, [AIf% 12 h 5% 24 h WEEEAT50HT

R T (1) ODeoolM5E « i A TERE i
YRR JE I E ODeoo, FrIAERAG L5 (2) HPLCAMT
CAMPFIRIES VR BE o A ERE A 13 000 r/minf
01 min, HCEVEHTIE YR, HL20.22 pmi)
DERRAT VR, BBV T K 4258 nm,
Thermo Syncronis Cg kA, W s AHA 7 K
(5.78 g/L KH,PO,, 2.72 g/LVUT FEpAbss, HIWERR
WTTpHZE4.3): LHE=85:15 (IRFLL), Hii#] mL/min,
FEIR35 °C,

I KBS AT 3 A
2 HRG54Mh
2.1 ESHAEE

) W303-1a Jefa{k DNA Jyfiitz, PCR 4 14
3 Bt PCR1 %7 BAS1 HHEIGHEN T ATG [if
762 bp J7HI FIFE ATG 7EN Y 2 112 bp ORF J¥41,
R T ORF £ 3% 324 bp £41; PCR2 Ny BAS2 K&
[K 4B ORF /351 1 680 bp; # PCR3 K[l BAS1-BAS2
fil R BOS A BAS1 EHS3hFIX . 2 112 bp ORF
JP5l. BAS2 F:H ORF J@8(F &L, Hih
A T8 o B BHEE I FRL VKK 2 7% PCR 74
A HLTK A5 NS T ) R/ h—3, IEI S H Y
PCR W) o H4 7427 W AL A S AL TR R P JBOAS,
SEICH) 390 AN [ e BR el v 9 DD A T DI 4
FHSE 1) 3 B WG I P DK A 2 R D) v Beo RN 5
WOHAFASF, UEBAH H A IR Yiplac211-BAS1-
BAS2 (Kl 1)
22 MREESEISEKRGE

AR Yiplac211-BAS1-BAS2 Hl Yiplac211
() Stu 1 &MEAL F B AL GS Hikk, FIF URA3 JEH
Bl Stu T BEY) 73 FF RIS | Be o R 42 A TRl
A GS WY URA3 (7, WiSHAb it i
F%, $EHULER DNA, 4350 M13F, MI3R 5149
XTFI PS5, P6 51N T PCR %5, PCR P23

RHEES LK RS UL 20 ATLAE B 3 ML TR

A FAR /NG PCR =¥ Bt MI3F, MI3R
SIS AR FAARF S, T PS. P6 ST
G398 T et ik A FH R IEE LLSMS 1 )7
1), H: PCR 7P K/ INRETIE A B S8 4 3 b ) e €2,
RO o X} Yiplac211 $54b i ik F ittt s T
KU SR o XTI G HIR A R B 5%
16T HERR A 44 8 G5-BAS1-BAS2 . G5-Y211,
23 RIBEEESEKRERK. ZBTM
23.1 #ITHEK. AETFM: YPD i 5 R AR
R SR aecR . m R E R R AL, AR L
EXT G5 WMRIAE . RBERAIFE YPD ittty J5
K R I = AR B T LABE R cAMP J7 i, X
TEFE 15% MAMR R IxYP KigRdk; 76 1xYP &5
FRILA AT 225 S B R ODgoo [E I cAMP ¥
JEWIHE<120 h BT iA AR R . BOX BL/Eik s 1xYP
Wb R 120 h k) XT % 58— T Witk
G5-BAS1-BAS2 5 G5-Y211 KIS cAMP 7=
AL 2 GERWIAUE T A 3RIA BAST .
BAS2 FEHAERA s U B R IR T . AR
KAEIEE, #hEetdmish cAMP 1™ 5,

A kb

6.0 —
3.0—

2 PCR FY)IRBEHE SIS IK S EFE L F

Figure 2 Transformant identification by agarose gel
electrophoresis of PCR products

: A: MI3F, MI3R 514%E, TR/ 4 616 bp; 2-4:
FeALF 1#-3#.B: PS5, P6 51X, BUH™ A ;9400 bp (FH
PEREALT)EE 1120 bp (5 FBEI#E G5), 1: G553-5: AL T 1#-3#
Note: A: M13F \M13R primer pair, expected product size 4 616 bp;

2—4: Transformants 1#-3#. B: PS5, P6 primer pair, expected product
size 9 400 bp (for positive transformants) or 1 120 bp (for host
strain G5); 1: G5; 3—5: Transformants 1#-3#.
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R 2 HEFk G5-BAS1-BAS2 5 G5-Y211 B KFARESN cAMP £ F=41 51 F

Table 2 Preliminary evaluation for the growth and extracellular cAMP production of strains G5-BAS1-BAS2 and
G5-Y211 (1xYP, 120 h)

B B A8 PR B K L ] 20 cAMP =1 R

Strain name and ratio Cell density (ODeoo) Output of cAMP (umol/L) Productivity (umol/L)
G5-BAS1-BAS2 60.40+0.03 2253.81x17.62 37.31
G5-Y211 55.3840.15 1 488.40+19.03 26.87
K LA Ratio (%) 9.06 51.40 38.85

232 EEMIMEQFREEXNE K G5-BAS1-BAS2
7 cAMP RYSME: AUTEAL, BEREREUI (IR
JY). SEEAPREFRA P)FIH A R AT CRAE R
RFRIFAK, HET cAMP SR d (01
A CioHpNsOGP), HEMIEEFREE A . B & st
HERSEATRERA cAMP & Ry 1 B 29 [H
R, AHAB/ A AT cAMP fI& . HoX B %
SRR SR IxYP A Y F1 P & ol e i —
fE5(RI 2xYP) R o 25 SR UL 3 e 3. nf LB,
PE S BERRAY RN AR 1 M BE X G5-BAS1-BAS2 AR
KNS cAMP A== ROV IR B . 2xYP 3ERET
PAE R BT ER IxYP 855758 AR, 5K ODeoo
(EEERE; 2xYP B5R3E FAUMIAN cAMP P= il i 3%
T IXYP R N, IR R A IR R
KIEK, 3ok, PIFEFREL F AR S cAMP A~
Z B ERE L R B R FERRIE . 2xYP BigRdk

—&— IxYP
70 _g—2xYP

| PR NP NP NP EEPUN RPN P R

0 12 24 36 48 60 72 84 96 108120
¢ (h)

H R EEACERIZER, #T 96 h #EACSE-G1, 1
IXYP 5553 rp 94 KA cAMP AE 7= 03 AR R,
— AT R R R ANAT TR, A A cAMP [ CHEE
FEATAE IXYP IR A, HXF cAMP &
I3 =AU Bl vy NG 0. N N 218 2 1 P VS T A 1Y
Ri RIS B KRR M 5 cAMP A WA P 1,
T E

233 SMINBRIERS ATAI X E % G5-BAS1-BAS2
B cAMP BIRZIE: W51 F TR, WSk A BGRE A
HROEAR [EAFTE— DS I, SN IS fi A
YIRS LT, BRI fli5 AAN RS TR & ) cAMP 15
VIFTE . cAMP =i i[RI, 4t Az sy
ADP ., ATP Il WSk B iR 72 G5 Adedp AT M
M FEAR ML IR AR B cAMP B 5 95— 51,
BAS1. BAS2 [WEhGIERIE, T SO0 i R naand Xof
Mk BB RAMEIVER . A T B4 X Se i {5

5000
—a— 1xYP

4000 | XY

3000

2000

cAMP (umol/L)

1000 }

0 1 1 1 1 1 1 1 1 )
0 12 24 36 48 60 72 84 96 108 120
t ()

3 G5-BAS1-BAS2 7 1xYP F 2xYP H Y4 4K (A) N % B2 #h £ (B)
Figure 3 The growth (A) and cAMP fermentation (B) curves of strain G5-BAS1-BAS2 in 1xYP and 2xYP media
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%3 THEHE G5-BAS1-BAS2 7E 1xYP. 2xYP HH 4 KFAASN cAMP 4 =

Table 3 The growth and extracellular cAMP production of strain G5-BAS1-BAS2 in 1xYP and 2xYP media (120 h)

i S A L] 2t 2 BE CAMP =i FREE
Culture medium and ratio Cell density (ODgoo) Output of cAMP (umol/L) Productivity (umol/L)

1xYP 60.4+2.79 2250.3+£25.37 37.2

2xYP 66.2+3.37 4 450.4+26.51 67.2

HK LA Ratio (%) 9.6 97.7 80.6

BLEIXT cAMP A& 0™ B R 2R B 00, ik LT
RN T, 2P 5E 2xYP B
ARV B R REERS (350 . 25 R ULIET 4 Fik 4.

Kl 4A TR 4 K. ARRIBREESHREET , Btk
AR AE 36-96 h BRI —E 2R, ZJ5 254678
Hm—2

Kl 4B FlIZR 4 R 158, 7EAN[FIRRIERS Ik
T, cAMP p=EIBE K BER Al — B _ETF; Hak, 1
KRR, B IEENA U B X cAMP 7 L% 5200,
X 5 M SRS B . s BN R —
WHEA G fefa, AFERREESEIE T cAMP &
25, #) 120 h R 0, 0.25 /L S T /Y
cAMP =R 5T 0.5, 1.0, 1.25 g/L T cAMP
FEEI S, WETE BT, 5,
0.5 g/L #RIER R 1Y cAMP P2 BN TR AR I () %o
FEPZ 38N T 14.6%.

Kl 4C T3k 4 W] PRIERSATESINHELLL 0.5 g/L
SHEL, R R Y RN B TE R S TR R BT TR AE
cAMP 7= HANH T

g5 L, AE 2xYP SR HE S ARG AT 2P
PRI cAMP 7 E, R IEERS ) SRl VS N
0.5 g/L, FEMHREET AW 120 h B cAMP =& h
5 314.30 pmol/L, HANUSINARITE o Xo] fe [] 197 f:

5 14.7 %o
3 i

BRI REEE T AMP (9588 SRl 4 2 2 1l
BAEFNPHENLS] . AT RPN T RS 3R

RS HTE AT Baslp, Bas2p X215 cAMP j=ar
FZENE , HHEI LR K H F Baslp . Bas2p fill A3t
FIRE G YRR T ARG ADP . ATP %} ADE
SER IR, S T %t kA R A R
AMP Wil s, 53—J7 T, TERMBRES TSN T,
3T 0.5 /L RIS VR B RIGA S iG IR I . cAMP
PR AN IR, IR A2 T IS RS T
JEL P A B T R R T B, 3 22 A MRS TR G ik
HEAMI N TABEAIENER]; —RAEM K BRI
WREBEFAENELT, RERELSDS
BAS1-BAS2 H:H MRl & 43355 iU Baslp-Bas2p
HAUAEAE, (HEREE DU 2k S v BEAS 2 LASE
SR 2 RIS L J ) ADP . ATP Xf ADE J:R Ry
RIS, —FE 0.5 g/L MIRRIESFIE R O 26
T cAMP =i RALA IR AP, DL ACT1 LA
N2 RT-PCR I %t LM SR ow . BR
ADE16 J:HAb, Hikk G5-BAS1-BAS2 i IR IEns
() 2xYP R FR 3L ADE JEP 235K, BSe s
T BRGNS 1Y) 2x Y P 85 5L 1Y) ADE FER i 2Rk 7K
S, R TR S RIS SRR B A R AT AR A
1, W5 SCHk ADE16 K 31k AR A2 IR s B
MEE—8 AL, ST E B RER R &
X CAMP PR AN, Axif . AEET L
fess FR Bl o« BRI, Wit ik — 2P ki
G5-BAS1-BAS2 HitkH Baslp. Bas2p il &3Likny
TEVAAER, S 5 cAMP 77 i T PSR AR
SERE
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Figure 4 The growth and fermentation curves of strain G5-BAS1-BAS2 in media with different adenine concentration
TE: A: G5-BAS1-BAS2 WFR/EKMZL; B: G5-BAS1-BAS2 RSN cAMP A= 25 C: G5-BAS1-BAS2 BIFRIRIERN IHAEHTZL.

Note: A: The growth curves of strain G5-BAS1-BAS2; B: The extracellular cAMP production of strain G5-BAS1-BAS2; C: The adenine
consumption curves of strain G5-BAS1-BAS2.
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Table 4 The growth and extracellular cAMP production of strain G5-BAS1-BAS?2 in media with
different adenine concentration (2xYP, 120 h)

JhR G e A fa s e iR ARG R AR cAMP J= i HeE CAMP/J IS THAE
Concentration of adenine (0 h)  Cell density =~ Consumption of adenine ~ Output of cAMP Ratio cAMP/adenine consumption
(g/L) (ODsoo) (gL) (nmol/L) (mol/g)

0 66.40+1.51 0 4 632.04+53.37 1 -

0.25 66.00+1.42 0.25+0.004 4 655.61+59.14 1.005 18.62
0.5 60.20+1.39 0.50+0.010 5314.30+10.87 1.147 10.62
1.0 63.70+1.59 0.65+0.014 5309.18+32.94 1.146 8.16
1.25 65.60+1.19 0.65+0.020 5312.17436.79 1.147 8.17
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