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Conformation Variation and Its Effects on
Absorption of Phycobilin. Zheng
Xiguang, Wang Hezhou, Yu Zhenxin, Gao
Zhaolan ( State Key Laboratory of Ultrafast
Laser Spectroscopy,
Guangzhou 510275, China); Zhu Jinchang,
Jiang Lijin ( Institute of Photographic Chem-

Zhongshan University,

istry, Academia Sinica, Beijing 100101,
China) .
Abstract Investigation into effects of conforma-

tion variation on optical absorption of phycobilins
is important in photosynthesis research. It is
found that the electronic excited-state of phyco-
bilin exhibits a quasi-Boltzmann distribution due
to inhomogeneous random variation of its confor-
mation, and that the envelope of the vibronic
absorption transition band can be described as
convolution with the inhomogeneous random dis-
tribution of conformation variation. Inhomoge-
neous random distribution of phycobilin confor-
mation variation results in asymmetric broaden-
ing of vibronic absorption transition band.

Key words photosynthesis, phycobilin, confor-

mation, spectropic band broadening
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M DNAZGETF, €5 »-THERELFN (GAS) £—H4E, a1t

DNA#ZGHT MMM

&2 EBEEF (IL2-NAF). IL-2-NAF ¢k iEdRE, AREFMEARSR, HHEMEL
EEME L2 fIMERAT AR R M EMYMEL. $—-PHREH, IL2-NAFHELIRER
EREMEEOGESERRR, FEEASHBERRE L EERIL, MEARRENRBLVES
4 DNA FFe®. IL-4. - IFN HI# CTLL-2 i AEI S GAS T — LA E T, M4 Hut-102 4R
dr, TL-2, IL-4 ¥n[{&E{ik GASESH F, HiGLEERE.

X@iE SR E-2, F9EE, BREESH, »-THRESLKTFS

HAM A R-2 (IL-2) 2 EEH G
HTHARETF EREFRRTHARNIELS
WrE, BHIRMERK o1k, fEF LAK 4
PPESER. FS, EXRERMEMA T 4
RFEETHRENEN. XEERHRESR
Al L2 HRAREREZARE SR, i
—RIEEHTF, BREARH -RIEFNEE
REHMY. XFIL2HESERENHREE
FEMRED?Y . FRENEENCNRBEE
=%: —RHE Src BEERMEFIFSF c-fos/
c-junfy Tk, ZRESF cmyc WFEER, =2iF
5 bel-2 93 1E (52 rapamycin M) . FE LA
AR B B R B A S B T KA AR X

RIEH IL-2-NAF HE S A XHBRE

IL-2 % IL-2-NAF B35 bRt Bob— %52
kiR, XARBHSHAMRBRILEX.
ZF IL2-NAF REMMHEFANFEEEHR
ZH.

1 HEfA

1.1 “BiRiEsF

Bl CTLL-2 AR A & 10% /M IMLE .
100 IU/ml IL-2 # RPMI 1640 ¥E 35 7E 37T«
5% —E AL BRI E .
1.2 BRFABEZZEORR

MMfER24 05, KA IL2, EXMLE
RFFETIMRS h (HHREE N 1x10°/L),
FllBeEt IL-2 A & % 300 1U/ml. M FIZE IL-2
¥ AT 20 min WA, B # 4 5 % H7
50 pmol/L, HA-1004 50 pmol/L, BEFHREE
(staurosporine) 1 pmol/L. K2R W B 7 %1 38 Ay
1hinA, HEHX 10 mg/L. IL-2 #¥ 20 min

Ja, Xk (3] CEEEMERED. WP
B F . 41K (5x10°~1x107) BLE,
A1sml ABEEKERE, EAMESLE,
12 000 r/min &L 10 s, H 400 pl X H R
A (10 mmol/L B Z 2 VKB Z i ER pH 7.9,
1.5 mmol/L & b 8, 10 mmol/L % {k 7,
0.5 mmol/L_H 7 BERE, 0.2 mmol/L # F &
HBtE) BiF, KB 10 min, F 10s, BO
10s, ZEHEFMA 20~100 ul ZHH C
(20 mmol/L¥E Z Wk Z BFR pH 7.9, 25%
Hl, 420 mmol/L FALH, 1.5 mmol/L FAik
B, 0.2 mmol/L Z KU Z.E, 0.5 mmol/L
T B, 0.2 mmol/L ¥ BB Bt A,
5 mg/L pepstain A, Leupeptin, Aprotinin) K
7% 20 min (B 830 W@ R 7 G R BT A,
12 000 r/min, 4C &[> 2 min, RE L1, &=
FH-T0CHEE. EEEENE B Bradford .
BRI B B R AR, HMms g
H 3% E Calbiochem 2+ 5]. IL-2 l§ H GIBCO-
BRL A#].
1.3 HitHl&E

-TIEIELFS (GAS), c-sis FTHFT
4 (sis-inducible-element, SIE), I E X W G
& ( serum-responsive-element, SRE) EBHE
Bl B AMBE RS, 534 IRF-1
(interferon- regulatory-factor-1) B 31 7+ X #
GAS:5 -AGCTTACAACAGCCTGAT TTCCC-
CGAAATGACGGCA-3’, 3’ -ATGTTGTCGGA-
CTA AAGGGGCTT TACTGCCGTTCGA-5".
c-fosjg 81 F X B SIE: 5'- AGCTTCAGTTCC-
CGTCAATCA-3', 3'-AGTCAAGGGCAGTT
AGTTCGA-5". c-fos | 31 F X # SRE: 5'-
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AATTGGATG TCCATATTA GGACATCTG -
3’, 3-CCTACAGGTATAATCCTGTAGACT-
TAA-S'. AN FAAAEEETRIEXER
WeE. $RICH Klenow B A 3B A
[ L X o P-dATP, Z B¥ U1 08 W K [ 4K
GAS 2 RERMFIEAFFITEER.
1.4 MEXBHMWSHT

Becmk (4], 10 g B EEE S 2 pg X
Ji% 4 2K B R 4 - &5 3 i 4R PR 4 B2 [ poly (dI-dC) ]
25C 454 20 min J5, HIA 20 000 +#/min
&, 25C 44 25 min. 4C 1 x TBE H ¥k
(250 V) 2.5~3 h. #F, HHEBE. BEE
BN MARZBRILABERFRER
(PTPase) 37C 42 ¥2 0.5 h. REEEA MK
(Anti-P-Tyr) FHERF, Anti-P-Tyr S S
RN 1 hMARZESF, F4CHE 1h L
E. Poly (dI-dC) ¥ H Pharmacia 2 #].
PTPaseffl Anti-P-Tyr ¥ § # E Calbiochem 2
#].

2 &5 =R

2.1 IL-2WESGASE—MHEIBEF
BB frea vk ol B2, IL-27 ¥

1 2 3 4 5 6

- we -

B 1 IL-2 &t IL-2-NAF
1: Fos; 2, 3. IL2008; 4. IL-2 W+
SREI% GAS; 5. IL-2 B + TR % SIE;
6: IL-2 fi# + 2 MM# SRE; A: B THE
#%W;: B: B THRERW.

CTLL-2 20min LA H MR T £ 5 — &R
B SFLRIFICH GAS B E SN %W
(EH19%iE2 3WEHFA), ALHTE 100
HETFHEH GAS TS, WAWHE, ALE
#95 GAS R R 89 c-fos B3 FREH SIE
THEEZLEHEFHE, MAS GASKARESY
SRE Wl|5c £ A BEH S, HAA IL-2 /¥ CTLL-
2HBMETER™ES GAS € —H4E &8
DNA &5 B F, RI1M B E RN IL-2-NAF
(1)
2.2 IL-2 i&{t IL-2-NAF pYBt (a8

IL-2 i&{k IL-2-NAF M R Wi B R+ 4 @
HEH. 7 IL-2 W@ CTLL-2 1 min GEPR]FE
H B IL-2-NAF 854k, FFFEHE W) #et e
BN ESNR, £ 1 hEAXTRE, R
RIS (B 2).

B2 IL-2-NAF ¥ZE {4 aedmEatiE
1. Ru#; 2. MM 1 ming 3: 0 X
Smin; 4: M 20 min; 5: M 60 min;

6: WM 120 min.

2.3 FHhAERSEBRSEHXE
ERZEMMEES TS RYWET,
IL-2 38E 35 1k IL-2-NAF, iEF§ IL-2-NAF #
EUARESARFNEAR, MEACENES
REZESEL (8 3).
2.4 WBR{LPWHXFEER
7 H-7, HA-1004 (EE¥M A. AN
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BCM#F) MEETEFRER, IL2 ik
&4k IL-2-NAF, T # Staurosporine (/] #f#
M) FHETHEFHAR, L2 WAREER
IL-2-NAF, %8 IL-2 i&fk IL-2-NAF fi& &
RrTeeRE T A BB (H 4).

1 2

3
“ ~GAS BA W

B3 MEENR IL-2-NAF &1t
HEE

1: RAl#; 2. #I8: 3. R+
B HE .

1 2 3 4 5

e ~GAS K&

y
“

B4 FEONWHDHMX IL-2-NAF ELHE®R
1: RBI%; 2. #W%; 3. #+H7; 4;. §
# + HA-1004; 5. BIM + staurosporine.

2.5 REBWREHIERLE

bt —E i IL-2-NAF #93% b2 o 8
MR, RMNHKT IL-2-NAF X SGH K
EAMBMRAES. HBRBEAMRIE (Anti-P-
Tyr) FHREREZRMARE R Anti-P-Tyr,
IL2-NAF £&& GAS Y EEB AR B EMH,

MATXFE (Anti-IL-2) MEEAZEMN.
Fl PTPase 4 BB EH, RM IL2-NAF & &
WEYEM K, 7E PTPase b EZEANRRMA
HMEANEABRH (5 mmol/L), W IL-2-
NAF & EHEMRFLE. A IL-2-NAF & 5
HEERREHBRRL, FEREMBERLY
H%4 DNA oo (ES, 6).

2

- 3
- & &

—GAS HaW

Hs BRERWEREMY IL-2-NAF-DNA X &9
g} AC]
1 Rfim; 2. #iM; 3. A+ PTPase 478,
4. RIMW + PTPase #b78 + [EHLERHK.

1 2 3 4 5 6 7
TEREANS ..

Hew

He WERBEEBRMEN IL-2-NAF-DNA X%
R E g
1: AW 2: AP+ 1 pg Anti-P-Tyr; 3:
MM 4. WM+ 1 pg Anti-P-Tyr; 5. H 8 +
2 pg Anti-P-Tyr; 6; R# +5 pg Anti-P-Tyr;
7: WM+ S pg Anti-IL-2.

2.6 IL-4, IFN-y B94EH

IL-2. IL-4 % y-1FN #i# CTLL-2 Al
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BBES SIE X — S5 E6WEF, BHEF
IL28EiEL S GAS T —HE S A F (B
7).

I 2 3 ¢« § & T 8

oy ~—GAS

/oy - G

B7 IL.2, IL.4 ¥ y-IFN N FRE DNA KSET
PR EFEER
1~4. WER SIE; 5~8: HE R GAS; 1,
8. AHld; 2, 7. yJFNRIM; 3, 6: 11.-4
FiM; 4, 5. IL2 fK.

2.7 Hut102 4 P AYEL
FEAN BB Hutl02 1, 1L-2 M1 [L-4 ¥fig

HMiE GASESHF, HRENWELRE
ERS (ER).

1 2 3
GAS ‘

Gaw

B8 IL-2 ¥ IL-4 7 Hut102 SMHEK P GAS &
SEFNEFL
I: IL-4%i8; 2. IL-2 %M 3. Fqm.

3 i ®

RATAWFR K, a.IL-2 BEEIL GAS 4
&HF (IL-2-NAF); b.IL-2-NAF &) & 1k i
BilE, 5EO¥ME A (PKA), EE ¥ C
(PKC) REASHEX, 5HMEMMEEX;
c. IL-2-NAF B i b Ll 2 B R BE 7k B W %
Mk, X5 JAK-STAT RPME A5 (L4
M. JAK-STAT BRBYVIRETHEEX (IFN)
FEERMRAFEAMNS. EHBELFIR
EESHALEP 2% JAK (Janus kinase)
fl STAT (signal transductor and activator of
transcription), FRBEHEHNES T35 5.
e REAEY. MREFSHEIEHEE
AR, ZRER_RLXBRE, G545T%
MM JAK B E KBS K IE, N
Mk STATE O B EA MM, #HBIALH
STATEQ ™4 — %K1k, #RLUIEN, &5
GAS M XML FIEE, NMMEHEH
HKiEHE. BEM SR EHIFEHARAF
5 JAK-STAT k@ H X. A U E?e,
TEF IL-2 2K EFE M BAF-BO3 AR A AR
THEMRSP, IL2 7%k STATS. m{]
ARELHY IL-2-NAF R &% B STAT Rk #Hey —
RECC WA B A BEBERANE.

RATBIEE, IL-2 WIB CTLL-2 AT
PR GAS 4 %H#, 4 FREBER /MR
FEAAARBLH (B1), MREDNASE
HRELEGSIES, MABEKERRZEHE
EERAGREERA, FTREKSTHEREN
HE, MEERAIMBH M FRERT (K
TR, WAOTHEMN, IL-2 RIMF=EH IL-2-
NAFA[fEA—TZHEORMWESE, HE
F—EHERHASEHES GASES, mMHESEM
MESRIES, YBFHEMAEaRYRLR
ERBTRIE R T IL-2-NAF, H5 GASH4E S
HRKYE. ZHEMEAH S HEARE
MELE, BEREE. KBS DNA FH0
A Bl 3L .

EfF SRR BFERMBERN. 3§
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F GASHEEEAMEL, IL-2 #1 IL4 X AFE
MBI HF AR W RN, 7 CTLL-2 40+,
IL-2 3 GAS 45 & E H AR RAIE(, T IL-4
HWRF. £ Hutl02 40 B+, IL-2. IL-4 X
GASHAEHM GRS, WA T R &M,
L4 615k GAS & EH, ™ IL-2 #IA
REC-8) . X Lo bR 22 S SR R BE 55 A (] 4
HABHAFENES T FHX.

F1EF IL-2-NAF 7] 5 IRF-1 B3 T X
) GAS FiBp 4 &, Hifiad RNA Bk, &
IRF-1 95637 4E 1L-2 B9 1 ~4 h Ja R A5,
AR, RERMNWES IL-2 7K
CTLL-2 24 h J5 IRF-1 # 2 F B AR, B
A2 5 [L-2-NAF 45 & GAS M AR (¥
EHRLA). IRF-1 EERBER S 1L-2-NAF By 3%
AELEHN—HFT. RE KA KE 1
IL3. IL-4 %, BN GASEEEHELY
ERE AR ERE, RASHR>RITXK,
FHS— L B 40 y-IFN, 1L-6 H 7]
GASHEEHIFsh A RER, MM AHEEA
BER. 11T 40 LEAZEERD L2
@t [L-2-NAF i a3 H .
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Studies on Activation of a DNA-binding Factor

Induced by Interleukin-2. Zhu Jinfang, Zheng

Zhongcheng, Sun Lanying, Guo Liying, J.
THEZEY, Liu Xinyuan ( Skanghai Institute of
Shangha:

VPgsteur Institute,

Biochemistry, Academia Sinica,
200031, China;
France).
Abstract

shown that IL-2 treatment on CTLL-2 causes

Paris,

Assayed by gel retardation, it is

formation of a DNA-binding factor that strongly
recognizes a DNA sequence termed gamma-
interferon activation site ( GAS). This DNA
binding factor is named as IL.-2 nuclear-activated
factor (IL-2-NAF). The activation of 1L-2-NAF
is rapid and does not require protein synthesis.
The level of IL-2-NAF activity increases within
minutes of IL-2 stimulation and reaches
maximum at 1 hour, then begins to decrease.
Activation of IL-2-NAF is sensitive to an
inhibitor for tyrosine protein kinase (TPK), but
not to those specific for PKA or PKC. More-
over, protein tyrosine phosphatase (PTPase) or
antibodies specific for phosphotyrosine (Anti-P-
Tyr) can block the formation of 1L-2-NAF-DNA
complex. This demonstrates that activation of
1[.-2-NAF requires tyrosine phosphorylation.
IL-4 or y-IFN treatment of CTLL-2 causes acti-
vation of common DNA-binding factors that rec-
ognize SIE (sis-inducible element), but seems
to have no effect on any DNA-binding factor that
recognizes GAS. Thus, 1L-2, IL-4 and y-IFN
induce their signals to nucleus by different path-
ways in CTLL-2. The data also show that treat-
ment of Hut-102 cell with IL-2 or IL-4 can
weakly activate a DNA-binding factor specifically
to recognize GAS.

Key words interleukin-2, signal transduction,

gel retardation assay, gamma-interferon activa-

tion site



