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Genetic analysis of peroxidase isozyme in needles

of sugi (Cryptomeria japonica D. Don)

Yoshihiko Tsumura and Kihachiro Ohba
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Fig.—1 F, and F, families with parantages of Kumotooshi
X Okinoyama - sugi.
(Figures indicate clone numbers )
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Table— 1 Investigated families and
these individual number.
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Table—2 Preparation of gel stock solution.

A IN—HCIl 120mli, Tris*90.5g, TEMED*** 0.6ml,
H,O to 500m!

B Acrylamide 150g, Bis*** 4.0g, H,O to 500m!

C Ammonium persulphate 140mg, H,O to 100ml

D Tris*14.95g, .1N—HC! 120ml, TEMED 1.15ml,
H,O to 500ml

E Acrylamide 375g Bis***6.25g H,0 to 500m!

F Riboflavin 20mg, H,O to 1000ml

* : Tris (hydroxymethyl) aminomethane
** . N, N, N, N - Tetramethylethylenediamine
x#xx . N, N - Methylene-bis(acrylamide)

19, Z0%, YVEB(HVE Tm) O LiEh S 30 mOIEE T, TOBEKEEIICE
<o

(e) COBRIITEREDHERMAERIITOEr VL LIZWID, BiRO FBICEFKEDEMA
5o COREETH 1 RRIKIE T %0

2) M v (8BE3.75%, pH 6.7 ) DFH
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YINaT LESLIAKR, WO EH TTEASE S, TORETH 15 HETS &
B&EL, 7ok d b,

(d) rowfblres, vv7rvaverdy, dED2/33Tw—-A—-ELLTOB.P.B. &
e (F—3)%xE<S,

(3) HEloFHK

(a) AEELTHOBHEIARKEN(IA~3H)DLDERRLT, 47T VEVLE
AL, — 25 COBEBHNIERFELTEL,

(b) i EBEKRE LTEXT. 1, EXT. 2, EXT. 3, EXT.4(E—4)%2Z2hZFh 10 : 7 :1
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(c) REPOHESBTREET 1000gs D, S50 UHATIRAEPLPL TEWIHAKICANS, &
51T, (b) THA LA EXT. 1 ~ 4 ORAHMBAARK0.T5ml &Y 77— AT 100mg &N,
DT,
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Wh>i 5,
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Table—3 Preparation of buffer solution

(1) Buffer Glycine 144g, Tris*30g
H,O to 5000m!
(2) B.P. B¥** Buffer Glycine 2.88g, Tris*0.6g

B.P.B**20mg, H,0 to 1100ml

* : Tris (hydroxymethyl ) aminomethane
=% . Bromophenol Blue

#x—4 Mmoo M B K o @ W

Table—4 Preparation of extraction buffer solution

EXT. 1 0.2M Tris—HCI (pH 7.5) 100m},
Glycerin 100m!, H,O to 250ml

EXT. 2 Tween 80 6ml!, H,O to 200m!

EXT. 3 DTT*771mg, H,O to 50ml

EXT. 4 Na2—-EDTA**838mg, H,0 to 50ml

: Dithiothreitol
x* I Ethylenediaminetetraacetic Acid

¥*
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(5) ¢
(@) PREBYETH, TuE Ny b (D= FHY A X)) KBL, LBk (E—5)ERS, 604
MgvEd %,
(b) Zfatk, THEKE LTH50%Ts ./ —vigikE50ml s, #24 RefiIiEd 50 ¢
BAEIC L DNy — V3EBRICIS B,

&£—5 N F VY - A OGO %

Table—5 Praparation of peroxidase staining solution

(1) A/E.C.* 42mg Reagents are mixed in
(2) B—naphthol 29mg order of (1)—(4) and
(3) Acetone 20m| added 3% H,O lastly.

(4) Tris—HCI buffer 80ml!
(1.25mM, pH4.0)
(5) 3% H,0, Imi

* : 3-Amino-9-ethylcarbazole

Il WRELUER

1. 3ERMEIC L DBEBEFON

7EMEY, AF/ YT RFBLUVINOORBIKL > THON Fy DS+ 85— 7
AV FA LG — VAR — 2 1R Lz ROFRE Loy FRBEHEEDE L
SCRE:35)EHOF (Rf : 37 )DHAERFT2ADNYFEA(RE : 39 )D 1AD Y
FTHBo CNODNY FRTA Y FA L8y FONTHEN, iEHHSS B TASICZD%
WEBAITE36DT, ZNSHEHE— 1 IR L,
(1) SEFD2AKDNYFIzo0WT(K—-2)

7EMAVESANYIFEGERE (LT, SBEFS) LT, —F, £3/ +<2+13S
LFD2ARDNY FERE (LT, SFR) LTV, $4, F, 10#&ESH, SFROHLE
NhTH-fco FITSETH -7 bDIR, 70— &S 143, 144, 145, 1410 O 4 kT, SF
B &DE 141, 142, 146, 147, 148, 149 O 6 AT - 770
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7EMAY

M—2 7TV, AF/ Y22 FBLU F, D= F V5 -+
TA VYA LNy —vORAK BHFE 70— v ESERT)
Fig. —2 Peroxidase isozyme patterns of Kumotooshi, Okinoyama -
sugi and these F, individuals.
(Figures indicate clone numbers )

AR S, FBIUANY FOAE (F], 147 BESR F,)

Phote—1 Location of §, F and A band (ex. $; family of 147)
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FBEDESIHEL TO B0 EFNT, FITSHETH -7 143, 144, 145 O 3 ki3 F,To4
BEESONT, TNTSHMTH ot 7, Fy TS FRTH 72 142, 146, 147 D3 kIR F,T
SE, SFA, FR(FAYFEGERE, UTRIL) D3OS 4 Ficsrd Lic (£—6 ),
INSDHERDPS, SEFD2ADNY M 1 BEFED | OMTBETFICEREINTHS
ETN, SBBFEHS, SFREATFoEATEETIHNRTNENS /S, S/ FEi5,
CORBABIEL Faud, Fy TSEITD » 72 143, 144, 145 D 3EED F, TR, 4TS HTHE
BLEVETTHY, BEMERTNTSETH 7o $72, F, TS FEITH »7- 142, 146, 147
DO3EED F, TE, SE: SFR: FRAMNL : 2 : 1KDMTIR3FTH B, BEMBEIE—6
DEBYT, 142,146, 147 O 3 KD F, COMREICKTT 5 12 Iz Z 121 0.60(P=0.74) ,
0.22 (P=0.89), 0.07(P=0.97) &7, L<{BE LT

LIEDHR, SEFD2ARDNY FRE—ELETED | O LEETFIRER SN, B
BE/ v -BTHLEMTEINDG, $/2, 7EMAY, A/ Y XFXOBETRIEIZLEN,
S/S, S/FL&FEXONB, F 10 BEOBEEFEIZ 143, 144, 145, 1410 @ 4 BEHS/S T,
141, 142, 146, 147, 148, 149 D 6 fEkn5S / FEEZ 5h 5 (K—3 ),
(2) ANV FERDVWT(K—2)

AH /) Y2AFFANYFEREE (LT, AB) LTW, —F, 7E b2 VIZANY FEF
LT D7 (LT, affl: null NV R ), $72, F, 10 ETABD D13, 141, 142,
146, 147, 148, 149 D 6 @A T, aBD DI, 143, 144, 145, 1410 D 4 A TH - 170

#—6 Fy Eﬁé%%<pz>‘ci5ﬁés, FNVYFO5o8

Table—6 Segration of S and F bands in F, families.

F,o BHE(E EEFET)
% % #HEFH S/S S/F F/F S/S S/F F/F 2 ? P
142setf (S/F) 9 15 6 7.5 15 1.5 0.60 0.7 4

146setf (S/F) 13 26 15 13.5 27 135 0.22 0.89

147self (S/F) 7 15 8 7.5 15 7.5 0.07 0.97
143self (S/S) 6 0 0 6 0 0 - -
144self (S/S) 6 0 0 6 0 0 - — —
145self (S/S) 6 0 0 6 0 0 - — .
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SEFDTADNY FOMT EERIC Fy, TABITH 72 142, 146, 147, a BT H - 72 143,
144, 145 043 6 AEDBBEFE % (F, ) TONEAR R FI TARTH »7c 142, 146, 147 D
3MRD F, TIEAR : aBfihs, #h &0 21:9, 42:12, 26 : 4@ L7o $72, Fy Ta
WTdH 72 143, 144, 145 O 3 EAD F, TRAWHNHSNT, $XTaBiTH-72(KR—T Do

P VERAY X A/ YTAE
($/8) (S/F)
[ [ I l [ I I I T ]
F, 143 144 145  1410| 141 142 146 147 148 149

|
(5/8) (8/8) (8/8) (/9N (S/F) (/F) (S/F) (S/F)
|

(8/F) (&/F)

) #EnFR
JEMAY, AF ) VYTREBIUF, OBEKRTE
(HFR 70— VvEEERT)

Fig. —3 Genotype of Kumotooshi, Okinoyama-sugi and
these F, (Figures indicate clone numbers)

X—3

=7 F, BEEZ (F) KB B ANY FOLH

Table—7 Segregation of active band A and non-active
band a in F, families.

F, o B fE i ES0c)

% % #Exri AR a #l ARl a#y x° P

142self (A/a) 21 9 22.5 7.5 0.40 05-07
146self (A/a) 42 12 40.5 135 0.25 0.5-0.7
147self (A/a) 26 4 22.5 7.5 2.18  0.1-02
143self (a/a) 0 6 0 6 —— ——
l44self (a/a) 0 6 0 6 —— - —
145self (a/a) 0 6 0 6 - — - —
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CRLDERNG, Ay KORRE | EEED | HOMLRETIC LR ST 05 &RE L
7oo $bH Fy TARTS - HEROEETRHE~T o #EEDA/ a, F, TalTh » e filfk
DEEFRETEEADa / atEZL oMb, CORMBIELTNE, FITARTSD » -lEED
F, T, BETREMBA/AA/aa/an, TOFhl 12 1LicHEL, REBOME
SEHEBAR(A/A, A/a):aB(a/a)h3: 1EB33FTHB, BHERIIE—T
DEBYT, 142,146, 147D 3 EAD F, TOIRHEICK T 5 X2 fld, £0EH 0.40 (P=10.5
~0.7), 0.25(P=0.5~0.7), 218 (P=0.1~0.2) &0, RHHRF|ESINITH o700 F 12,
F, TaBliTh-/BEDF, TROMWNAONT, IRTaMELb3FTHE,F, TaMTh
72143, 144, 145 D F, 3R R & bRBRA SN T, $XTaBThH -7,

NS Fy 10 OB RBE, FilB0 35805, ANV FOBREIE LELEFED 13t
DINLELTIRE > THRENT VD EHES NS, E12, A+ ¥Y22F, 7€ bt VOBIZ
FRUL, TNEFNA/ a, a/a, Fy 10 fEOBELETRIE 143, 144, 145, 1410 D 4 ks a /
aT, 141, 142, 146, 147, 148, 149D 6 fH{ENA / a TH B LEEZHNDE (K—4 ),

(3) 22074 VYA LBETEOMRIMEDKRE

S, F, AD3IKDO~NY FORREOMEDEERHBE, £F/ ¥ XF1LS, F, A3EKD/N
VIEEHRE (LT, SFAB)L, 7 bY@ SAVYFREFEEE (LIF, Sa®) L, F,
6 AT, 143, 144, 145 H3SaBiT, 142, 146, 14T S FARITH -7 (K—4 ), Safl 3
fED Fyld, 9T SaMiToREI3H LN >t —F, SFARIMEED F, 13, £—8
DEHIHEEL 720

P 7EMAY X A F/RFTRF
(8/8) (S/F)
(a/a) (Aa)

I | o

F, 143 144 145 1410 141 142 146 147 148 149

(5/5) (S/8) (S5/9) (/%) (S/F) (S/F) (S/F) (S/F) (S/F) (S/F)
(a/2) (aa) (asa) (as2) (Aa) Aa) (Aa) (AMa) (Aa) (Aa)
¢ ) BlsTH

K—4 sv®bAY, #F/ Y2 AFBLUF, OBEETH
(HFEFI7a—-rFEERT)

Fig. —4 Genotype of Kumotooshi, Okinoyama-sugi and
these F, . (Figures indicate clone numbers)
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bL, S, F2ADNY FAXETEIELRTEANYFALRET 2@ THMYLTHEHES
13, 142, 146, 14T D F, TR, #EFHSE-IOLH KA L, RBEBOMGIHEIZS AR
cSaf:SFAM: SFaM: FAR : Fa®Iszhensd :1:6:2:3: 1&H53¢T
H3, LHL, BEMTRSFakl, FaBlidd obNiih -7, XPRTEDFER, 142, 146, 147
D F, T, 2h%4 39.60 (P<0.01), 44.42( P<0.01), 12.76(P<0.05) &75 0, 3KHRED
BETH -1 (K-8 )

#—8 F, TOS, FEXUANYF DS E
Table—8 Segragation of S, F and A bands in F, families.

% % EETFH SAR Safl SFAR SFafl FAR Fa#l X2 p
142self SFAa 0 9 15 0 6 0 39.60 <0.01
146self SFAa 1 12 26 0 15 0 4442 <0.01
147self  SFAa 3 4 15 0 8 0 12.76  <0.05
143self SSaa 0 6 0 0 0 0 S __
144 self SSaa 0 6 0 0 0 0 - - _
145self SSaa 0 6 0 0 0 0 - o

-9 B AR AR D5 & DB TS LORRB OB

Table—9 Segregation of genotypes and phenotypes in F, family,
in case of both loci are independent each other.

N SA Sa FA Fa

SA SSAA SSAa SFAA SFAa

Sa SSAa SSaa SFAa SFaa
FA SFAA SFAa FFAA FFAa
Fa SFAa SFaa FFAa FFaa

SA% Safl SFAR SFa®l FAR Fa#l
3 . 1 . [§) . 2 X 3 . 1
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PLEDZ Ehs, MBEFREEMYTRAC, B L TV EEELONS, HHLTWAES
DERT ORI AR — 6 IR Uiz 72, EREEE S F, TS FARTH -7z 142, 146, 147
O3fEED F, T, SaBl, SFAR, FARZIBSObNBIZTTH B, UL, 146,
147 @ F, T, SABOMEGL, £hzh 1 k& 3 EEED Shtc, SABIDANY K
BESRBO TR S, HEE LICC Do ZEEB - 2 alREE b & 2745, & LHEZEDO® b TR UL,
ME R EER THBADEC > TV BT LTl 5, MMADHC » TOBIBA DM Z ML 142,
146, 147 DF, 3KFZ A/ LT, #EHOBEHEEDE b LiC LTRDTHI,

Y, BETFLALOMBRIME p, (BB ), po () & LT, A M E KB EFVED
B ZER— 10IR LT ThESEI F, OXRBROMHEHERAERD (F— 11 ). 727701,
LCTRP=(1—p)(1—py) &g 3,

K11 OLH5R Fy OWFFHEEREMBZ MO EFAHNBRETE UL, BEEICLD POHT
BEHBLDOHRADBESNE D, bbb, SRAEFREXELETEE,

L=a;log ((1—P)/4])+a,log (P/4) +a;log((1—V P +P)/2)
+aglog (VY P—P)/2) +aglog ((2V P—P)/4) + aglog ((1—2VP+P)/4)

E18B, TNERAICTAPEAL/AP =0tk ->TELNS, EBIC, ChEHBELTELN
tﬁ%ﬁ%ﬁw11¢mﬁbtoCCTﬁ@iMp@,ﬁ%,Wf®ﬁ@iﬁm,mﬁﬁﬁam

K—~5 OB LFIEHL T B
156 DEEFORS

Fig. —5 Gene arrangement of two alleles
supposed to be linked.
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0L LT, BonkHERX ARV TEBOMBAMERRLIETH, p=0039 LR

THh »70

K#—10 BTFESFAaOHBERESRF, itk

o BRI & S TR O HIRFAEE

Table—10 Expected recombination values and
frequency of each genotype in a
selfed family of genotype SFAa.

5 SA Sa FA Fa

Q (1/2) P (]'DJ (1‘91) P1
SA(1/2) | (1/4) SSAA SSAa SFAA SFAa
P2 P1 P2 pa(1-py) p(Ipy) Py Py
Sa SSAa SSaa SFAa SFaa

(1‘{)2) P (1_92) (1‘]31) ( 1_132) (1*91)( 1*P2) P1(1' pz)
FA SFAA SFA& FFAA FFAa
(1-py) p(I-pp)  (-pP(l-py) (-p{(1l-p,) py(1-p,)
Fa SFAa SFaa FFAa FFaa
P2 P1 P2 pllp)  pollp) o,

p - ABBYICH T DB
p, :SRITkI B A

— 44 —
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Z—11 BEIHSFAaDOHBERF, K0 3KHA
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Table—11 Phenotypes and these expected probability
in a selfed family of genotype SFAa.

P EVR i) ® B R RBIBOMRRE  JUAR

SSAA S AR (1-P)/4 a,
SSAaJ
SSaa Saif;'i P/4 a,
SFAA SFAM 2(1-vV'P+P) /4 a,
SFAa]
SFaa SFa#l (VP-PV/2 a,
FFAA F A% (2VP-P)/4 ag
FI*’Aa]
FFaa F aff (1-2V/P+P) /4 ag

P OHEEM 2155 72D DR
BpQ +B;QMB,Q*B;Q° +B,Q +B;=0
Q=v'P
B,=-2a,-2a,-2a3-2a,+2a5-2a4
B,= 4a,;t4a,tbastba,-6az+6ag

Bi=-2a,-2a,16a5-4aq
By=-2a,-2a,-baz-2a,-4a5-2aq
B,= da,*4a,*2aztba,tbag

Bs=-2a,-2a,-4a,

2. REMBBLVCEEREZ BUCBRET O
(1) S'&EF D2ED/NNY FERBBBIEFICDONT

NMPE 42 XBEEILVAFO F, FREIUVHRH 2 XHEIVAFD F; KRDTA Y HA L
Ny — s BRERENCB — 6 IR LTco FITDHRELITAVHFA LNV FEXK -6, HE—2
iR LS (RT:25)EF (RE:2T)D2ARDNY FTH 5,
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FHEE 42 13S' F' R, 2 BLOESIVRFRSEITH 7100 712, SHEE 42 xS
IVAFDF, FRTRS FRESRICHHL, TODLEHR] 0 1 ThH 1o FFFT2 x#¥%
EIAVAFD F XRTHE, §XTS BTHHRALNED-72(F— 12 ) THHDRER
Mo, SEFDO2RDNYFR IBEFED 1O LEET KR SN TS ERGE L,
TREOLIME 4213, ~ToEBDS/F, {2, #£3 LV AFOlLEFRE, vEEAD
S/SEEZ NS, CORGHMIELIFIUE, IMFE 42 X4 3 VIXFD F, OfETEIES
JE S/ S8 Licoy L, REROMR/RSELE S /R BN L 1IKBBR3FTH
5o BIEMAPMREICOLE DOTAPREETSE, 0.64(P=042) ED, FHINIED -7z,
70, B2 X#HEL3a VAFXD F RRTR, FHNBT ST, $XTS/S DBLEFRHENRD,
REMOINTSMELBRFTTHE, F, FRAOBERBEMFHE LA (E—12 ),

7, B2 0BEFNS /S THEEOHIT, HERXRR TR, TXTS' BELDSBELISH
&%, BEHEEBHRHEE LD DR TRHEEDTIZ6DTH »1zo IRITILHE 42 D&
EFRIBS/F ThEIEOI, TOAMESR TS B SR FRSZAZFRT1 2 11
DT AR TTHB, UL, BEMIIS B SR PPRIHO0 : 105 1 44058 L, 4%
BIREDRTOCERTH ~72(F—12 ) TIT, NWMHE 42 O S BETOREE ICHIEEZ
FO)D5EH LT B EARGE U7z IARDEBIERET1CBIT 2345 12, SorensEn®® Do,
ZAFTHRESLYED D bOhd b, 20T, & URBILEEFOBEE L TOE51E, JUbkE
42TDS, FBEFERBIFELTF 1 ORI SL/FLIK~T7 ) EEZ oNb, IHEL2
DEIEFZ CTOBETRIOMEFIBEILIE 'S 00: S'FLL: FFFLLA, 2hzhl 2 2: 1&17%
53T THB, 7L, MESEEET (O S BETOCGESKHGNIET, FEEARTHRET
HHD5, BRTAESS L OFEFEREAT, SSFFLICFFLL Of&E»2 : 1 O TERSEC
LiKis s, HEMBAID2 © 1 OWfMEICE ST X2 REETT-7&C 5,097 (P=0.3~
0.5 ) &b, TBESNED 7

®—12 S, F ~NY KOS H
Table—12 Segregation of S’ and F’ bands.

# = 18 1 ¥ &
£ % x? P
SI Sl S/ F/ F/ FI Sl Sl Sl F! F/ Fl

NMBE42x B a LRF (F)) 46 54 0 50 50 0 0.64  0.42

¥ 42 x#geavzF(F,) 5 0 0 5 0 0 —— ——
JURPE42  self  (S;) 0 105 44 37.25 745 37.25 5079 001>
F 12 self (S;) 54 0 0 54 0 0 —— ——
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LisL, SSFPRY: FPRIAS2.39 @ 1ICBEL 72D, A2 @ 1HET 5ETOLONER
BER L T, TOBELLOD, HE0E, Ak, HOSEELICIEZ20PHBTELE L, £
T, ZOZEIEDVTELICKRITEMA THI,

COFNER T B 7-5iC ALC (Akaike Information Criterion)® I & 2 BE 54T » 12
(£—13), COREHEAROABE L, HRABEONH TR, Mk« KE Ick > T

X—17 B EETFEHEELLEADOERTRY

L HHRBULEET (K TRTH)
L : 0 OstLEEF CIEE )

Fig. —7 Gene arrangement when embryonic lethals are
supposed to be linked.

{ : recessive embryonic lethal gene
L : normal gene

%£— 13 BEETEEE L 3BROWR ST
45 X2 ERPAICOMH

Table—13 22 and AIC vales for three expected when
a lethal gene is supposed.

% % S SF O FF (ki @1%:1 (3)AIC: (4)AICs:, (5) AIC
FMREE42 Sy | 0 105 44 0.97 146 181826 182407 182836
(1), (3) SSSFFF=0:2: 1018 & (2), (4) S5":sF FF=0 13 10 184

(5) #FID LV EFLDES * L BRI
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h, BERETHS L RELD, BBRMICLDEYLEFLVEMBTE 0L LT, BYT
HBHENONTVE, AICIE, ZOMMBNEBBZEFVAEEDETVE LTEHESNS,
S F RGBS : a, , F'RIOMEE: a,, n=a,+a,, a, =105, a, =44, n=149
{a) 2 1Z2BELLETNVIRETSAIC
Ly.;=a;log2/3 + aylog 1/3
AIC,:y=—2L,., = 181.826
(b) 3 : 1A2MEELLETNMICBIFTBAIC
Ly.y=a,log3/4 + aylogl/4
AlC3.; =—2Lj,, = 182.407
(c) HORBVWEFNMCEFBAIC
Ly=a,loga,;/n + asloga,/n
AlICy=—2L, + 2 = 182.836
ZOMR, 300EFADONTR)ID2: 1DEFUNEBET VE LTEH S0,
F70, UWEE 42 OBEERR TS BABNL D -7 D, BRI O/ BRH O 185 - 7 f
WELEZOLND, £CT, BIRDNE(3) &ERICHRZ HAE L TEFVERE L,
39, #HryS & 1OMBAME p, (/B8 , p () &L THIBZAMERREE T VEDHE
FAEFE— 14IE LTz AL ERERMEZOMERRE RS (F— 15 ), #217L, C
CTIEP=p p &9 5,
E— 15 QLI ICIME 42 OEERFO MR L MRAMD € F VB EShUS, &AL
HRIC LD POEEE L 0O HRANESNE™, $UDEHREEHRAEL LT,

L=a;loglVP (2—VP)/3)+a,log(2(1—VP+P)/3)+aslog((1—P)/3 )

LB, INERKICTEZPEIAL/AP=0ICL-THONS, ERIGHELTH N HEL
TR— 15 TR L7z, CCT, MftZipid, /B8, WTOMBAM p, , pyicEMLLED
ELT, REOMMAMERH Lico £ OFEF, MiAfip=0LHESN, S EETOBDT
FCICHBTEZF LT B EEZ OND, E-T, SHIBABKEEPD LTS, S RAHE
I L AREH BB TEWEEZL SN b,
PIED T &S EF 2KD/NNY FESR T A VBLEFBHFLETEDEEZ SN, M
PE 42 TS BT & Bl U RSB L F O A REE T & 7,
(2) S'EF D2ARDNVEEXEGTDHTA YA L& 3 VBT &M DR
IHPE 42 XL I VIRFD F| KZREMOT, T4V HFA4 LEETFE 3 VIEBETFEOMITHE
TRET Lo JUMPE 42 BIEBUEBIZTABRE L TREB LI T4 Y ¥4 6ELTE2~F o LM
DS/ THEEL TS, T, HEIVAFR, TOTAVH4 slBifnFEREELEHD S/
S TH-Td, &biT, COWEI LAFE, $tENALNS 3 LEEEETF(T)P%4~Fo
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EAROTITHREL TV, TIT, JUME 42 LHEE 2 VAFOEEZFRIE, ZhEh
ttS'F, TtS'S E&KFTENTXS,

FEZRTOa VR, EFER, S8, SSFPRONBAZR— 16IKR LI, 74 V91 L8ETF&
I VBEFPHTHIESE, FIRRTIRIL - SH(TtS'S) : 3L« PR (TtS'F):
ER SR (ttS'S) (FHSFRttSFOMNL - 11 1n#dT239ThHs, BE
HAMFHEICESVT X2 BRELLETH, BHESNBP o7, COFRRIGIT AIC iITLZH
FEORHR(FZ— 17 )05, TAVYAL LBETELIVEETIIMITH B EBHLPIE -

7o

F— 14 NLHEE 42 OFMERICE T HME &S EETT
DIRRFSEE

Table—14 Recombination vales and expected frequency of
each genotype in S; family of Kyurinsan 42,

& s’y S Fy FL

? (1/2) (1-p;) D D1 (1-py)
S0C1/2) | (1/4) §'s'0 0 s'SLe SFo SFLY
(1-py) (I-ppPU-py) p1(1-py)  p(1-py) (1-p)(1=py)

ST S'SLe SSLL SFLY SF ¢
P2 Pz(l‘P1> P1P2 P1P2 Pz<1"P1)
F g ST SFLY FF00 FFLY
Dy pp(1-py) P1P» P1P2 po(1-py)
FL SFLY STFLL FFLY FFLL

(1702) (1*])1)(1_132) p1(1'—p2) p1<1_pz) (I_Dl)(l‘pz)

p, - 1EBHT BT B AR
P, - BRIT BT B ARG
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Table—15 Phenotypes and these expected probability

in §; family of Kyurinsan 4 2.

8 s AR B KRB MR FULRETR 7 O
TR R AR KRROBEEE oty =
S'SLL 7 , —
- s #@  (2VP-P)/4 (2VP—P)/3 a,
SSL4 J
SFLL 7 .
L SF®  2(1—VP+P)/4 2(1—VP+P)/3 a,
SFL{ J
FFLL 7 ,
) Fom (1-P)/4 (1—P)/3 a,
FFLg
7\ B 3/4 1
SN P OHEEME %15 5 72D HFE
SF 4 ® % 1/4 ByQ°+B, Q*+B,Q°+B,Q*+B,Q+B; = 0
FFOQ Q=Vp
By=a,+ayta,
. B,=—2a,—3a,—3a,
a A 1 B,=a,+a,+3a,
B3:al+3a2*233
By=—2a,—2a,
Bs=a,
F£—16 3L, FFH S BEIUS F Bosy
Table— 16 Segregation of needle phenotypes ( twist
of nomal ) and isozyme phenotypes
8 % A Mo @
£ % avl  EER aLvk FEER % P
S/Sf SIF/ SIS/ S/F/ S/S/ S/F/ S/S/ S’P"
TMFE4A2 X T4 20 32 26 22 25 25 25 25 3.36 0.34
aLrzRFE(F)
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E—17 TAYHFALEETFEIVEBIZT SO
OBFH (AICICL B8E)

Table—17 Linkage analysis of isozyme locus and a
dominant gene which resulted in a pheno-
type of twisted needls used by AIC.

aLs® avsFH O FES® ERSTR

ai ans as a4 A1Cy, AlCy
20 32 26 22 277259 279.971

n=aitaztaztas=100
(1) M AREELIEFLICBFBALC
Li=a1logl /4+az logl /4+azlogl /4+aslogl/4
AICL=-2L1,=277.259
(2) HHDOEBLVWEFMITEBITAAIC
Lo=ailog(ai/n)+azlog(az/n)+azlog(as/n)+aslog(as/n)
AlCp=-2Lo+6=279.9T71

vV # B

3MAMEEAWETTE, S(RE:35)EF(RI:3T)D2ADNY FEXIRT 5 €/ <
—HOD | O E, ANy F(Rf:39)DFEALAT S 1 KD X L BT DFAED
B O MTTE 5tz F12, CNOD 2 DOBEFREASEPE L TV BT E bbb o7, KK, BIiH
ZAEBOLHAT T, WBEETFEEE L THIOGERTARIET 5 T EHTEfo JLMRE42
DERE R TONED AV FDIEANCHEDIE P 7203, BBSLEEFPRIKNTS 5EF X
SNBo. S, JME 42 DHBEE TS F M TH-1 bDAEISICHBELAAEZRINT,
M ELTORETS BARENT, DEHLAENDS O I DRSS BT THS. &
7=, BB TAEE L TRHESNIETA VYA L8 FE IVEBETFEPETTHS T LN
S ETS 572,

AR TH S DICTE » o 3 DOILHEFRBAE TIRHE SN T 5 BREY, BELRS
KUTAVFA LEEDEBEEF ERRICESEETE LTOREBERLEL bDEFEZ LN
3o &1, THOERIHT A ET, HAREFOBIRNIES LR DAL & OMIFIC
BIDEDEEZ HGNB,
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FO 3 MARMER O R FREEBILAEE 42, FA2 L#e3 VAFRORE F, K% EIMHE4,
FEAE 2 D BIER R A M LR E4T - 700 3 HAMEHIER, 20 F, X%, F,OBEK5A5HEiIC
&% Fy ZXHRAFTEDLRULTHD, #F, (HMOBEFOELEHEAZEHNE LT, MERRYE
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AVAFREUESINAMELSSH D, TLRFBEGFICKESN TV S, HERAFEHFICHED
EMLE 2R s Eb T 2 EAH 0, COBEEMERIHERETH 5,

W R F =T AV FALOBBIEEY) T VT I P VEEEE LR EE B
WKRENEEIC L OITV, 7.5 B8 v, 3T5HBEMY VvER G, STV IHIEIE— 25 TD
HEBENTREEL, MEE, EBucfal U, BXK#HE3 4T, 18 mA /1.38cd T 140493 fH14T -
A ,

3B ARV IBE RO TIR, S(Rf:35)KRUF(R{:37)(Rf HORIEZ/NVEF
DIEBER)D2ADNY NEFEGT B E/ < —KIO 1 HOMIEETE, ANV F (Rf:39)
DEBATE TS | WOMILBETERE Lo Th, CO0 2 00BETHEGEHL TS
EMBHLMNITIS D, T DAL 0.039 LHEE SN,

NMFE 42 , 2 iRENZNEE IV AFERBL LI FL R%RTS(RI:25), F(Rf:
27) 2AKDNY FH 1 O IBET KB TH B T EHM SIS 7z JUKEE 42 13 S'/F
D~F oS, FMT2RUOESIVAFILS/S OFREESETH 10 T/, CO#EETEAL
2 FEPEEEF & GEB L TOREh > 7o IMBE 42 TR S'(RE:25)EF(RE:27) D43k
RS EE D SO KE (TR, S AR T BB FOBD GEEICH - OMBGLE T HAE
T5HDOLEHETE LT,

E i &
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SUMMARY

In order to investigate the inheritance of peroxidase isozyme in Cryptomeria japonica &
D. Don, two different materials were analysed by polyacrylamide gel electrophoresis.

The first materials were a three-generation material which consist of two parent clones,
Kumotooshi (as female), Okinoyama-sugi (as male), and 10F, plants and 6 F, families. F,
families were derived from selfing of individual F; plants. The three-generation material were
originally established to clarify the inheritance of heart wood color of red and black at the
Forestry and Forest Products Research Institute, Ministry of Agriculture, Forestry and
Fisheries. The parents and F, plants were propagated by cutting to make clonal families.
During September to March, the samples for the analyses were taken from the plants of both
clonal and seedling families at the age of two years old.

The second materials involved three parent clones, namely, two plus tree clones of
Kimotsuki 2 and Kyushu-rinsan 42 (Kyurinsan 42), and Wogon-yore-sugi clone which was
raised after crossing of Yore-sugi (Twisted needle-sugi) and Wogon-sugi. Wogon-sugi has a
trait of white to creamy white sprouting in every spring being inherited with paternal trans-
mission. Yore-sugi was heterozygous for a dominat gene controlling needle twisting. Two
plus tree clones were pollinated with wogon-yore-sugi pollen, and at the same time, selfing
was made for both clones. These materials were also established at the Forestry and Forest
Products Research Institute. The samples for the isozyme analyses were taken from two
years old seedlings of F; and S, families.

Polyacrylamide vertical slab gel electrophoresis was made with 7.5% running gel and
3.75% space gel. The samples was stored in a deep-refrigerator at -25°C. One hundred
miligram of the needle samples were grained with 0.75 ml buffer solution in a mortar indivi-
dually, and centrifuged with 11752 x g for five minutes to take supernatant fluid. Electro-
phoresis was carried out at 4°C, 18 mA/1.38 cm? for 140 minutes. The gels were stained
and put for ocular observation of the bands.

For the three-generation material, two loci for peroxidase isozyme were found to be
inherited with the Mendelian law. Namely, specific bands of S (Slow, Rf: 35) and F (Fast,
Rf: 37) were shown to be controlled by two alleles in a single locus, and the genetic system
was monomeric. Kumotooshi was homozygous for S gene and Okinoyama-sugi was hetero-
zygous for the genes of S and F. F; plants showed 1 : 1 segregation ratio for S-homozygote
and FS-heterozygote. From the heterozygous F; plants, FF-, FS- and SS genotypes segre-
gated in the ratio of 1:2:1. Another locus showed monomeric inheritance of band A
(designated arbitrarily, Active, Rf: 39) and band a (nonactive). Distorted segregation of
genotypes of SA, Sa, SFA, SFa was resulted in the F, family of Kyurinsan 42, and these
two loci was found to be linked in the state of FA/Sa, and recombination value was estimated
as 0.039.
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In the second materials, specific bands S’ (Slow, Rf: 25) and F’ (Fast, Rf : 27) were
proved to be controlled by two alleles in a single locus. Genotype of Kyurinsan 42 was
thought to be heterozygous (F’S’) and that of Kimotsuki 2 and Wogon-sugi was found to
be homozygous (S’S’) after selfing and crossing. F; families of the cross showed a good fit
to 1 : 1 ratio for S’S’- and F’S genotypes. Meanwhile, selfed family of Kyurinsan 42 showed a
distorted segregation ratio for 1 (§’S”) : 2 (F’S’) : 1 (F’F") as 0 : 105 : 44 in individual fre-
quency. It was supposed that the gene for S’ of Kyurinsan 42 might be linked closely with an
embryonic lethal gene. No linkage was found between this peroxidase locus and the dominant
gene for Yore-sugi.

— 57‘



