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CHANGES OF CHLOROPHYLL METABOLISM DURING
- THE ALBINIC STAGE OF A WHEAT MUTANT

Wang Bao-li. Guo Ai-guang and Wang Pei-hong
(State Key Laboratory of plant Molecular Genetics, Northwestern Agricultural University, Yangling. Shaanxi 712100)

Abstract Changes of chlorophyll metabolism during the albinic stage including both de-
greening and regreening processes were studied. The results indicated that an decrease of
Caro content was not the cause of mutant degreening and that the mutant belonged to the
total Chl-dificient type. The changes of Chlase activity level indicated that Chl breakdown
was not the main factor which led to degreen of the mutant. A greater changes of content of
intermediates of Chl biosynthesis during the albinic period §-aminolevulinic acid (ALA) and
porphohilinogen (PBG) were accumulated, but uroporphyrin I (Uro II). protoporphyrin X
(Proto X), Mg-protoporphyrin X (Mg-Proto K) and protochlorophyll (ide) (Pchl lide))
were decreased. Specialy during the degreening process Uro I was gradually decreased. but
an initiation of regreening, the Uro I was markedly accmulated. It was proved that there
was a blockage in Chl biosynthesis in the mutant, which could be somewhere in the forma-
tion of uroporphyrinogen I (Urogen ).

Key words Albinic stage: “Stage albinism line winter wheat” mutant; Chl metabolism;
Biosynthesis block
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1.1 #H

/NS (Triticum aestivum)3B 1 % R JRIR S F%2 1 87F 10 A LA TiEdeRL
KRB /NK, B 2 AREIRE R0 RBUR T2 RIF TR —H 2 3~4
em YIB , REEE SLZHT AR E, EE 3K, SRUFHERR.
1.2 Chl.Chl a,.Chl b §1 Pchl {E

Fl Anderson 773, UVIKON810 B4t GEH, S B mg - g "HEXTR.
1.3 Caro S EBRINE

KRG T EY, S’ mg - g7 BEEFR.
1.4 Chlase ;EME4 7

FRSMNEERE., UEEHRENEY A Margret™ 757 2 B 1544 , & 1 A mg Chl
< L7 . (3 h)TIER,
1.5 ALA %1 PBG AzE

L 4% TCA BFBEESEL, NaAc W pH £ 4. 6 /5, 3% Richard 7", 3L ALA
hEREh (Sigma A FD MFREE, &L nmol - g7 EEEH T,
1.6 INEESERE

Uro I 5% F Bogorad 75 #:11, Proto X #1 Mg-proto K 43 5% B Rebeiz'®F0 Lee™ s,
HAnpl s, W BHPER-0. 1 mol/L NH; « H,O (9 : DEEHIFBEREUS , 5 HEER,
1/3 R E B BRI . ¥ C AR BUR W R BRI T H 5L 850 BITON e e Bt B
W (Ey00Fs33) « (EaooFaz2) « (EusoFsio) TR , IB AR Proto X AEX FOLIRE  H
PL(E 100F s05) 27 Mg-Proto K #8XF & 8 . HH (EooFs33) F/RF¥E 400 nm FUR G T 633 nm
AR B TR TR, B 2K HE. ’
1.7 Urogen W& EiENAE

% H Elena 77 #:097, 3 LI ALA (Sigma 24 8D %% PBG £ X MK, & 1A ALA
nmol « g7 '8 + (5 h) 'R,

2 RS H

2.1 EBidFEDH A Chl # Caro T B I

INEIR A TR R PR B 4L, Chl #1 Caro & B TR, H FREMIBEARR,
M Caro/Chl (LTI LAE i (F 1) 3R R M 0. 109 B E 5. 320, T X B M 4R F57E 0. 116
~0. 287 Z 8], BNt B & % ,Caro #1 Chl ¥ L7+, WA hBHE T X IR SR B RIER BB
Chl il Caro & XK. A AL EERE N Chl BREESIER.
2.2 RBRATEPHH Chl HERHEML

R BGR E A4S 1571 # Chla 1 Chl b {03 F K 2. HEER AR
%W,EEZChla fil Chl b ¥ TR, EH BB A GREA TR, 2 A 27 H)ARKE; b
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MR E 5, K&’ E T Z X BKF; JBEIEPER Chl a/Chl b HAEREAK, 38 Chl a #1 Chl b
ERER LFE—ENER.

%1 EEdBEPEARNESHEENAT P ES BT (mg/L FW)
Table 1 Changes of Chl and Caro content of the mutant and
aibian during the albinic period (mg/g FW)

R % 3 H #{ Date (date/month)?’
Species Pigment 1/2 10/2 27/2 10/3 25/3
¢ #E Chl 1.0904+0.190 1.320%0.140 1.440%0.030 2.100+0.020 1.170%0.060
2R AR Y NE Caro 0.22240.022 0.305+£0.041 0.415+0.011 0.485+0.015 0.289+0. 007
Aibian 5
B bR/ HRE 0.1164+0.011 0.23340.039 0.287+0.003 0.231%0.005 0.246+0.005
Caro/Chl
&g # Chl 1.970+£0.020 0.203+0.001 0.014+£0.001 0.796+0.028 1.260+0.070
p=E3 ¥ NE Caro 0.21530.022 0.10430.046 0.07440.037 0.474+0.013 0.35210.026
Mutant .
?;f/l&f/ﬁ‘ﬁi 0.109+0.011 0.6214+0.114 5.320%+2.020 0.534+0.063 0.28210.035

1) 1/2. 38 [80H; 10/2. 38 13085 27/2. 3R FI 85 10/3. ELAM; 25/3. AR5 H.
1) 1/2. Before albinism; 10/2. Primary stage of albinism; 27/2. Middle of albinism; 10/3. Initiation of regreening;
25/3. After regreening.

®2 BEAEEPRORMETHER 2 f0b SWEM (mg/g FW)
Table 2 Changes of Chl a and b content of the mutant and
aibian during the albinic period (mg/g FW)

B o 3 H #4 Date (date/month)
Species Pigment 1/2 10/2 27/2 10/3 25/3
o W& %E a Chla | 1.360+0. 040 0.95640.072 1.13040.010 1.530%+0.020 0.862=0.032

Aibian 4% b Chlb 0.5484+0.014 0.360+0.018 0.388+£0.001 0.567£0.004 0.3111£0.023

m4¢%E a/b Chla/b| 2.49+0.08 2.65%0.22 2.92+0.01 2.70%0.01 2.77%0.10
mH&EE a Chla 1.40040.010 0.14440.001 0.067+0.008 0.57910.015 0.981+0.015
H4&Eb Chlb 0.56710.008 0.05910.003 0.049+0.006 0.216+0.010 0.368L0.006

it ¥E a/b Chla/b | 2.47+0.03 2.45+0.01 1.35%0.01 2.68+0.05 2.66+0.09

BHAR

Mutant

2.3 RAFEPHF Chlase jEHEZ L
BEHIEPHEMNEASHREREEEEXRE, FEM R Chl 08 EERNE
Chl Ff@ IR & B2 E . M, %t Chlase JEH:#1T R 454047, L T #% Chl BEA&K
o mE 1R, 5XERAK, B AR A 10 H)Chlase JEHER &, AR HAX A 1. 49
¥, HEABEMNMEARBENEEKE HEHQ A 27 BYHBEEA TR, XEEK
R B Chlase X1t | Chl A 7K B4E F B R BUAEIR 3 W3 ;38 5 8 Chlase 15 ¥ 5 T 4
K, #E 487 Chl I BERA RSB 5B 8 .Chl & BREEM EBRH,
2.4 EAITEPEBE Ch a £YLSEPEYS BT
2.4.1 ALA.PBG 0 Pchl £ 8%&{k EHIE+ 180 % ALA.PBG X Pchl &% 1L
5Bl 2~4 B .iEH % ALAPBG 284k 5 Chl £ fiAH¢,1fj Pchl 5 Chl 2iEAH%, B
M BGRB8, Chl K, ALA f1 PBG Xt f1 R & , Pchl LERK; EE 2 H W
MR (2 A 27 H),ALA 1 PBG 43 5 A X B 1. 58 £ A0 1. 12 £, Pchl 4L A % BB &y
22%; HEE M Z 4%, ALAPBG 1 Pchl #1K 2 Z x4 BKF. Chl &8+ 84 ALA,
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Fig. 1 Changes of Chlase activity of the mutant

(F) and aibian (A) during the albinic period
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Fig. 3 Changes of porphobilinogen (PBG) content
of mutant (F) and aibian (A) during the albinic
period
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Fig. 5 Changes of uroporphyrin I (Uro H ) con-
tent of mutant (F) and aibian (A) during the al-
binic period

8/3. Slightly regreening; 12/3. Early middle regreening ;
16/3. Late middle-regreening; 25/3. Complete regreening
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Fig. 2 Changes of 8-aminolevulinic acid (ALA)
content of mutant(F) and aibian (A) during the al-
binic period
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Fig. 4 Changes of protochlorophyll (ide) (Pchl)
content of mutant (F) and aibian (A) during the
albinic period
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Fig. 7 Changes of Mg-protorphyrin X (Mg-Proto
X ) of the mutant (F) and aibian (A) during the
albinic period
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Fig. 6 Changes of proporphyrinogen X (Proto K)
of the mutant (F) and aibian (A) during the albinic
period
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Fig. 8 Changes of Urogen U synthetic activity of
the mutant

A. Aibian; F-1. White leaves of the mutant; F-2, Primary
regreening leaves of the mutant; F-3. Complete regreening

leaves of the mutant
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=i Chl a 949 & BUK T 5% 2317 : Glu—~ALA—~PBG—>Urogen E —Copro-
gen T —Proto X —>Mg-Proto K — Pchl(lide)—>Chl a™*, it AR H RR AR B Chl a £
& R YA BT R . ALA f1 PBG B BFUE (B 2.3) B H PR R KL . Pchl
B (E 4,5 Chl b —8. IhwkRY Ry & B (8 5~D B HFHER
(EAE 35 3R Uro T ,ZE & EII(2 A 27 DUV X RRY 14. 5%, AR MG A 8 HOFTR
SRR, AR 3. 09 15, HEEW AR S BBETHRAF XRENHERAE
RN Mg- TNk B LA J5 9 2R 19 7E 26 BE AR I L5700, SRk R B A X, BHRERH
h AR A B R RS U, B ST Rk R 2 Gt M SRR IE K 3K Mg-Proto &L
EH—ZV R EYHN A RENRE.# U 1 KERR BENHES, HREKEIE
# Chl &R IEX ,Uro 1R ERD, EBIx BATF, XFHRREIESE Chl & HZEALI
15 Urogen T {¥E AL b, MG Frat B rik R i Caro £ Chl & #A84L .Chlase EVEA
k. .Chl & a4 ALA .PBG.Uro T ,Proto X il Mg-Proto K SETEHES &I
Bk B 0 R R 4R A B2 R T 32 FELBY {2 45 2 7€ PBG—Urogen T #{ii.

PBG [ Bl Urogen 1 [f] &8R4k Urogen 1Y R AE . B HE B Uro 1 & &
W/, Bl At Urogen 1 & BUE AL (A 8) . Ti Uro Il KR E H T PBG & B Uro-
gen I F&HEHRKSIREFHTH PR,
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