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A Consideration on RNA Estimation by Ultraviolet Absorption Measurement

Koji Imura*

Abstract

The experiment was undertaken for the purpose of making the correcting
formula for spectrophotometric estimation of ribonucleic acid in tissue by using
a small amount of the tissue. The factors necessary to make the correcting
formula were the specific extinction coefficients of ribonucleic acid at two
wavelengths and the ratio of the specific extinction coefficients at the same
wavelengths which comes from peptide contaminants. In this experiment, the
specific extinction coefficients of ribonucleic acid were determined by the
estimation of the phosphorus in the ribonucleic acid fraction purified by the
method of DE DErREN-GRENSON AND DE DEKEN and of the absorbancy of the
same fraction and the ratio of the specific extinction coefficients which comes
from peptide contaminants were computed from the difference between the
absobancy of the ribonucleic acid fraction and the purified ribonucleic acid
fraction. The corrected values of the ribonucleic acids which were computed by
the formula agreeded with the values obtained from the method of D DExEx-
GrENsoN aND DE Drxexn within 29, of error.
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MBBRTPOBROK b ERZERED—DE LT, 44 33HBE 2 AL CREE S E T i EEL 12
S % 4 F%E<{ DE DEKEN-GRENSON AND DE DEKEND DFiEMHIT BN TV 305, HIENSE
BTH3LUTRIZEAVLINTOIL, —HFEROTREN : TR ROBETRELTRECT S
B, EAMO_DOREETORINZ A, FMIERE AV TERT 558h5, TSANEV AND MARKOVY,
FLECK AND MUNRO®, DE TORRES AND Poco®, FLECK AND BEGG®, Hizk  THiEINT,
%§iz FLECK AND MUNRO® iZEEEOSHE 2RI L, SIMRRIAIEIZ X 5 EEOEREN s Hik %
B|ELI, HHD b &TrclERIR

Ej E),
1—¥3(P1/Ps) - 71 (Pa/P1) —72
Thbh, TCiT Eny, Exid RNA SEOEE A1, A TOWIGE, r1, raid A, A2 TO RNA OB
Y% (RNA-P lpg H72D D A1, Aa TO RNA OEMEE), pi/pa 1327 & 4 FD A1, aa TOBIEER
BD ratio Th 3o 513 KIRBY® BIL X > THBEL 72 RNA 2L T 1, 72 ZREL, pi/pa %
BILTR LA 24 FeRELI RNA HEPHEEHEERLIZ 02 HOTREL, 225

C rRNA-P(ug/ml) =

* dREEEAERE R Y L
(Laboratory of Biochemistry, Faculty of Fisheries, Hokkatdo University)
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CDFHER, BERPEETIDIIOPE L OEMBREFM P SEL T 5, T ® FLECK AND MUNROY
OFHERFE CHEKETHNIL, 37° T 0.3N KOH 2 & 3 1D RNA ONMEOBIRAEL 5T 2 4
FORSRRIUFHEIIZITF—TH 2 VS L RFBEL TV ED T RO L S ZRBLEEA 5, T
75 B 71, 72 % DE DEKEN.GRENSON AND DE DEKEND DFHER I -TRFE A4 FR2BRELR
RNA SEZHCTREL, pi/pe 2787 % 4 FREREIN T2V RNA 2 & BRELIZAEOR
NMRENOZE LA L THEHT 5 itk 5T, BERICHETRERDBEOEBTCRET AL EY
Ta 5, BHiL, CORBLD S LTI RITZ - L O TERPRET 2,

ER S LT FHE

1) & RNA 4EORHSR

WERTORE, T72bD r, re, pi/ps 2RET 51201 3TIEO RNA HE2HRAM LI, EH
U fERRiE = o = 2R KU BR : SADIHER T 3,

¥ 1lg OEFBLUIER PSP AN, LETHL BRI ISBRIE3ELIThORT, £
D% 19 FEOKGKZZRRICMALBEAEDFAXT S, LDAEDF— b2 5ml FOr—NE
Ry PTEDDRLEICE H i) 5,

AE 1 ERO—2>DFMFRKE 0.6 N HCIO, % 2.5ml A THRE, BWOoREL T BRI
WERPREL, BEZI 5128, Kl 0.2N HCIO; THET 5. BE%Y lml OB I BES
/], oL 37 KEBELTH -2 04N KOH % 3Sml AT I7° iR 4> F aN—bLT, 1F
KA U, k& 1.2N HCIO, % 25ml A TELAMSE EBE2E b, 35 2EREZKS 02N
HCIO; T#i#4, LB ¥R Ah¥ THKRIBE 01N HCIO, BE: L T—ERRKHR UL,

SE 2: A 1 & ARCHARENERRELIOD, TUh VX AMRENEL AU ST
T 20 BERI4T5L, RNA SE2IRH L, 409% KOH CHfg, KClO, OB zkEL T, 20—
EBRE L - TRF 24 FERET B IBIIBLERITE 12,

SE 3 : 7% OFELFICKE 1.2N HCIO, % 2.5ml A TEOSHEE REBEZISK2E04N
HCIOs T¥# LT, HEY 1ml ORKICEREI R 95% = & 7 —v % 5ml A TEOSEEE 35

Scheme 1. Procedure of DE DEREN-GRENSON AND DEREN
Neutralized RNA fraction +M/20 Tris-HCI buffer (pH7.8)
a:
|

Addition of Dowex-2 (Cl7)
(occasional stirring)
After 30 min,

Separation of resin with glassfilter
‘Washing of resin with M/40 Tris-HCl (pH7.8)
Addition of N-HCI onto washed resin

(occasonal stirring)
After 20 min,

)

Filtration of acid eluate

The resin was washed three times with 5ml of N-HCI,
{

The acid eluate and the washings were combined and brought to 25ml,
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ek /7~ 5ml CHEL, Rikzs 27— uaiiva 3:1) RIEC2E, 24/~ =z
~FV B: 1) BIRCIEZNFNSHETHEETZCLILLY VU EEY»REL, BBz —-FAT
FERRER U THHE 2 & RIS L, RNA 28 % RSB0 21772 5 12,

2) RNA 4EHPONT &1 FOBRE

SEHRDS 2 4 FORREIZ DE DEKEN-GRENSON AND DE DEKEND DF ek -1ze #0F
TEOWERR L Scheme L ICRLIZEBH TH 505 BIEL LD I LA 4 4 FOEM 2RI T 31D
i, BNAETH 3 1IN HCl 2E# I 9 $ £< A,

3) EofoRE

FRIROPA 2 BB IEIEBN B QV-50 BICRIEL, Y DER% FISKE AND SUBBAROW (D
FHR DT -1,

& ®

1) WEMMOXILFES FORE

KIRBY® T X » TH & O fFigd 528 L 72 RNA % 0.3N KOH T 37° i€ 50T 20 BRfi& L
128 DRV THIED b OEIRR 2T, ZOFKREL Table 1 RLIY, 335275 B &
o

2) RBREORE

FERMER O 72 » I EER RBLLZTE 2 55008, —D20HREE LT, RNA MRIUEKR®
b2 260mp ZERALIZ, & 9—2DEEE LTk 230 mp f5EH 210 275 mp FHEHEE L THL
GNTEY, ELHNIVLBHMLIL, TobEEERD = v v XOFROLAHE 2 20T 230my
& 260 mp OWILD ratio & 275mp & 260 mu DRILD ratio # & 3 & Table 2D EXHTH o170
ZRCHLEND L DI 230 mp DRRD /S 5V 203 215mu D ZNIHKRINVENI LB b o1
DT, $H—FHFOEEE LT 215 mu 28HALI,

Table 1. Recovery test of pure ribonucleotides from Dowex-2

Weight of resin Absorbancy at 260my Recovery (96)
0 (Control) 0.600

300mg : 0.589 97.1

350mg 0.594 99.0

400mg 0.599 99.8

Table 2. Observed ratios of absorbancy at 230 mu and 260 mu and at 275 my and
260 my in some purified RNA. fractions of the liver of rainbow trout

Sample 230my 260my 275my
260mpy 260mpy 260mpy

1 0.344 1 0.771

2 0.346 1 0.774

3 0.330 1 0.777

4 0.321 1 0.776

5 0.327 1 0.774
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3) ZUTAFR RNA RO/ HOBEROER

SEIDY L E 260mp DEKESRMETELLCEh r ZRELE, 1 Lo BRI e(P) it
10344 &7z h, KIRBY® i X - THMEL T2 = & < 2l RNA O 10480 & b>72 b X —B 27U 1Tz,
ra % 71 IAME 2 D 275 mp ORIE % 260 mp OWRIETE] - 2GR 8 3 L sk X > THH U,
ZODFER% Fig. 1 & Table 3 iCRUTZ, Fig. 1 KHE1 :SE2 DA< FDERTBALTH
B9, LOEERTEAFOEIMRBINARY b UTHALI. #-T pu/ps HAELE 2D
260mp TORNDZES 275mp TORINDETCEZ L Ec ko TRD BN 2,

0.5F .
Fraction 1
04F
= 0.3}
a Fraction 2
=X
0.2¢
0.1
Spectrum of diff. between
fr.1 and fr.2 \
220 260 300

Wavelength (mp)

Fig. 1 Absorption spectra of the liver of rainbow trout
Each fraction was prepared as described in the text.

Table 3 The correcting formula for RNA of the liver of rainbow trout

Fraction 1 Fraction 2 Fraction 3
260mp 275mp 260my 275mpy 260mpy Phosphorus
0.497 0.392 0.488 0.376 0.475 1.424ug/ml

0.489 0.377
Mean 0.489 0.377
r;=0.475/1.424=0.344 £(P)=10344 (from fraction 3)

r,=0.344 x 377 /489 =0.257
Pa/Pa— (497-489) / (302-377) =8/15
N (ug-P/ml) =5.08E g5 u~2- 71 E gpymp
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Fraction 1
0.3F
s 0.2}
2 Fraction 2
0.1} .
Spectrum of diff. between
fr.1 and fr.2
: e
220 260 300

Wavelength (mp)

Fig. 2 Absorption spectra of the kidney of rainbow trout
Each fraction was prepared as described in the text.

Table 4 The correcting formula for RNA of the kidney of rainbow trout

Fraction 1 Fraction 2 Fraction 3
260my 275my 260my l 275my 260my Phosphorus
0.322 0.253 0.310 0.234 0.221 0.7l4lug/m

0.312 0.235
Mean 0.311 ‘ 0.234
r,;=0.310 £(P) =9600
r,=0.233

P1/Pa=11/19
N (ug-P/ml) =5.71E y44mu-3.31 Eqrgmpu

Table 5 The correcting formula for RNA of the hepatopancreas of goldfish

Fraction 1 Faaction 2 Fraction 3
260my 275my 260my 275mu 260my Phosphorus
0.571 0.461 0.513 0.399 0.389 1.258ug/ml
0.511 0.400
Mean 0.512 0.400
r,=0.309 £(P) =9571
ry=0.241

P1/Py=59/61
N (ug-P/ml) =13.2E34ympu-12.8Eg75mp
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Table 6 The estimation of RNA

Absorbancy of RNA | Absorbancy at Estimation of RNA
Sample fraction (Fraction 1) a%ggflﬁasin (ug RNA-P/ml)
momp | wsmpu | SRR o) o | etment | ney at Soom
Liver of rainbow trout
1 0.497 0.392 0.489 1.46 1.46 1.49
2 0.393 0.307 0.390 1.17 1.17 1.18
3 0.470 0.368 0.470 1.39 1.41 1.41
4 0.418 0.329 0.411 1.24 1.23 1.25
5 0.340 0.268 0.327 0.97 0.98 1.02
Kidney of rainbow trout
1 0.322 0.253 0.311 1.00 1.00 1.04
2 0.482 0.377 0.460 1.51 1.48 1.56
3 0.370 0.300 0.348 1.12 1.12 1.19
4 0.406 0.324 0.384 1.25 1.24 1.31
Hepatopancreas of goldfish
1 0.571 0.461 0.512 1.64 1.66 1.85
2 0.592 0.480 0.526 1.67 1.70 1.91
3 0.569 0.458 0.505 1.65 1.63 1.84
4 0.356 0.291 0.305 0.98 0.99 1.15

4) —U22RiE RNA SLUaRFRE RNA 2RoO:)OBEROHER

= v AFROEE & R ERL 720 2 DFERI2 Fig. 2 BX U Table 4, 5 WARLILEBHTH
3o U< ABBOBRE, FBIIPPT 54 FORBBMRKIVEETDH 35, SAFBRBTIE
»is b DEENBH LN,

5 ¥ E K &

ERRANTRBERICE - T EH 3N RNA {55, 1212 U T DE DEKEN-GRENSON AND DE
DEKENY DFBEIC & » THONIEL EORE—ET 55 %, EEEDORBHCONTHR~I, 208
Bt Table 6 KRLIZEBHTH B, Wi d 29% INOBETC—FK UL, RO H»iIcsy
B 1D 260 mp DWIZ & &34 72 RNA fEASRUTZY, =0 v ZFFRIC OV TR L  HIEDS
B2k 5Tdh B,

* w

DE DEKEN-GRENSON AND DE DEKAND DFEizfi4® RNA #EiHD RNA OEERC B3
ISR BETH 5 0hE b, CoFERFATIIE, FECHPBROHEEBECHER2{ES
CEDHRETH D, BMERN%2E- T, £ Y2 F.vx SCHMIDT AND THANNHAUSERD ¥:X b
FHICERNTE 5,

SE1E 213RNOER E 2EELE BUEBRSES 2 ~ F2E—BHVRIT DBROBENLPT
Vo —HAHEIRBTULRELL 2 LFEETH HHEI/L, Table 6 KRLIZE SRR =YD
FETCIROE 1 & 20EITEREAEENZL, HBELIERRF 24 FRE>TEHEAEFERINTW
Vo ZOXIICHELE22ESTHBIIYT, SRR ZREL T RNA 28T 254 CHE
DOLEY D 2B OHEH R 2. Table 3 RL 1z =< 2ffic B335 — 2icnCid, 4
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12 3Ll A—RBOMBAEx— 2 BHLIIOTH 32 4 20 260 mp TORIN L
hE 3 DZENDHFBEF/H/s{, HALLINAND 5D ERII E T3 20d5, FREARILEIC L - T
RNA BET L2 RLTW 3, =0 2BROEE, FHEIY bBXRIIRTH -1,
HALLINAN® & D#ERD & ¥ Thid, 2 3 O HEME 2 kT 3 HCIO, DEE% 08N {
RN PNty 2 LR S AT S X NI (R4S AN

SHE 1O VA Y EREE FLECK AND MUNRO® DFERIZ b &£ 3°\T, 0.3N KOH, 37°, 1
BRI RERE Lo, & X @ T RNA bisedic VST 72 3124k 0.3 N KOH, 37° 214
& A~5 BEIISETH S 5 L1 S5, HED OWMENSH EDT, MK X - Tiz RNA O F&
H2madT s BEBDS 5, RNA HEHREET 2 20 bh T3 ) CERAIEAERT S EHY ~il,
BHEAEIC X 5 T HREBEINTNEZL OGNS, BNCHTOOTERLE, L LINADHESD
SE3POERY 2ERL, 2V VELLELICIIHEEZ L LRLT n 2RETHERREEA
bh 3,

2 5|

BT, BARRIIGRIEIC X B5ERE RNA OEBDIZHOBER21E2 B TERZ{TL -
1o WER % ES 12D ICHEZFEEIZ - DDOHETO RNA OBNREE, RUERTOEgE<S 4
4 FOWKIEED ratio Th 5, CDEBRTIZ, RNA OWIE%¥ % DE DEKEN-GRENSON AND DE
DEKENY OFETHRMLI: RNA SEHFOY EEBRNERRET S LI > THREL, g~
7 4 4 FOWIGIEMD ratio # RNA SEORIN & SIFAERIC & - THREIN T RNA 4E ORI
DEI HBRELI, MIERIK L - TEE 3Nz RNA £i2 DE DEKEN-GRENSON AND DE DEKEN®
DFEC L - THENIEE 2% DNOBEET—EH LI,

¥bic, HREL XOHKEOYN % & b HRE R KERR R E TR E L LR U R
5,
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