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GLYCOLIPID-PATTERNS OF MYCOBACTERIUM TUBERCULOSIS
AS AN AID FOR SUB-TYPING

Ichiro TOIDA * |, Setsuko YAMAMOTO and Kazuhiro KARAYA
(Received for publication April 17, 1989)

Total lipids were extracted from Mycobacterium tuberculosis with chloroform—
methanol (2 : 1), applied on a silica—gel thin—layer plate, and developed with chloroform—
methanol—acetone (90 : 10 : 5). Glycolipids were detected by spraying Anthrone—reagent
and heating. Strain H37Rv of M. tuberculosis showed four Anthrone—positive spots,
namely trehalose—monomycolate, unidentified glycolipid, trehalose—dimycolate and GL—Ryv,
and strain H37Ra showed only two spots corresponding to trehalose—monomycolate and
trehalose—dimycolate. (Fig. 1) Other 4 laboratory—stock strains of M. tuberculosis showed
glycolipid—pattern identical with either of these two patterns.

One hundred and fifty—eight strains of M. tuberculosis, isolated clinically from
tuberculosis patients, were classified into 7 types according to their glycolipid—pattern.
(Fig. 2) Twenty—seven strains contained one more Anthrone—positive spot other than
those of strain H37Rv. Pattern I was most frequently observed (60 strains), and then
pattern I (33 strains), VI (29 strains), IV (13 strains), V (9 strains), VI (8 strains), and II
(6 strains). Pattern I corresponded to that of strain H37Ra and pattern VI corresponded
to that of strain H37Rv.

Glycolipid—pattern did not correlate to clinical features of patients from whom the
bacilli had been isolated.

A glycolipid, which moved to just under the solvent front, was a new glycolipid which
has been found by us and designated as GL—Rv. Chemical structure of GL—Rv was
clarified by us as trehalose—polyacyl derivatives (no mycolic acid as the acyl residue)
(Reference 9). Glycolipid—pattern was very stable and reproducible for each strain of M.
tuberculosis. The procedure is very simple and does not require any special instruments.
Glycolipid—pattern of M. tuberculosis may be very useful as a complementary method for
the sub—typing of M. tuberculosts.

* From the Research Institure of Tuberculosis, Japan Anti—Tuberculosis Association, 3—1-24,
Matsuyama, Kiyose—shi, Tokyo 204 Japan.
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1. 3C&®IC

H—RFRETH 5 Mycobacterium tuberculosis 73,
WSO DT TE S T LRIESAD O TVL B,
PIZE, 1 %) 2OFHGEE D S 08 S NIEKE I,
A4V FOEBEEP SNBSS NIERE LD bF) - REM
BEWY CEEd, BRHOFEDIMO—>E LTS
AR EMTELD,

RO HHHIER, FIZE, BROLEOEIYIHD L &
DR &EE Uh &S odilie, LHFEIEDLNS & &
DRERROMEER &, BRI DA 5T, RSP
Ko re & oFEMimE» 5 bEEIMETH 508, FE%E
DHMAKIL, MMOEEOHAREASTIET L,

Mycobacterium J&D 5 HTbd M. avium—intracel-
lulare ® M. scrofulaceum T3, [ BEXIEEF]
ML THERICET 5 2 &M TE, Schaefer D HHKY
IKHEL TIKS Efis TV, L»L, M. tuberculo-
sis DBG I, BAROEENSR 12 I MEEENE %
FHT 5 ERAAEETH B,

77— VILLkBIAE VI BROBLET, EEICHF
Hantwaidhed, BREREEZRT 7 > — YO
HHBROENTWS T &, M. tuberculosis H3ERIEEHI
bTHILicaa = =% TH—Ro - v 2{ED i
WIS E OHRI S EEE DI, BBRMESEELTY
59, BIRTWE, RENB—DOHEERDELS &T5
X0E, ThEEHBN TS > TS, W 2hotR%E
HAGHE THEMNHERAS 2 ODPHENTH L LI
Hbhz,

bhbhid, M. tuberculosis DFEIEE OHFFE I,
M. tuberculosis ® H3TRv ¥k & H3TRath & W R 2
DREREE Ny — v ERT I EERDRLY, &51T, M.
tuberculosis DT % DT E RIFHR B K CEIRD B
KOLTREFLAZET A, Tho B TED OREIEE vy —
VT EBTENHO DI 5T, TOREIRE ¥y —
Vit &k b M. tuberculosis D43¥H12, M. tuberculosis
OHEBGFOHPFEO—>E LTHEHTHEEEZS
N5DTHET 5,

2. AEESUHH

a) BtkEHEE
WIEE AR E LT, M. tuberculosis ® H37Ryv,
H37Ra, Schachat, Yamamoto, Kurono 8 & ¢

Aoyama B D 6 tkEHW/, TOUODER, V-tV
BRGNS 37°C TilH 38R, EBick-Ti310
H7gw L 6 BERREREE L7

BEIRATRERR 1, MTHFTRT BRI T AR £ 72 1d@Bi T
BRI EE, SNSh, REEE, Jo=—-H#
W, BFEE, A7V v e 72, BRERSHI LI
& o T M. tuberculosis Td % T & DR S 172 158
WEHWI, ITNSDEIR, MEcHV SR 3 %/NI
FRONEEHI D & v — b VRGN L, Dl &
b 3IRORAEBROBE L TLRELLRENZIONE LD
I > T LEEBRICH W2, EERHOER, v — b v
iz 37°C © 3 BRIREE L 1o

b) TeE D

REABICK > TINHEL, +oickiELcob, g
BREOHICHEROH 2 MBAED /oo kL x5
7= (2D ANA, FERETHAREY LSS K
i L7z A8, AT 0.2 AOEBAKEMNA
TRe» IR, —RIEEZFICHKE Lk, 2ookiLa
fEEwEL, BELADDS 20mg per ml IZ 7 ook
Wb IAZTERRE L 720

c) MEruo=brs57 14—

2 ED 7 oo sV AERD 10ul %Y A5 VB
7L =1t (0.25mm JE, Merck ¢) <ML, 2oo
FA Ay = TEEY (90:10:5) TEE
#10em) Lice 7L — b 2R LILDE, 7Y 2D
VRAEEZEEL, 110°C THI0HME L, TV R B
VIGHOTRIEBD 2R v MIBEIEEOFAERL, Th
SDREy bET—2 L,

7yvAuvRAEE, 001lgDOT R L2 0gDF
A JR#% 200 ml D66 %IRERICEH» L CHE L, B
WWREL T,

3. ¥ 3

a) M. tuberculosis, H37TRv #k& H3TRa k& Dk
feE vy — v

H37Rv#k & H3TRa kO LI E OFtlgE /vy — v %
Fig. 1iZ/R L7, H3TRv Tld, 42D 7 v 2o VG
DRAFy bBED LN, TS RBEEOEVIEII,
trehalose—monomycolate, KEEDHEEHE, treha-
lose—dimycolate, B XU b b B icHKRAL
GL-Rv & &fT T 1 BEIEEY TH 5 T & 2R LT,
H37Ra I3, trehalose—monomycolate 3 X treha-
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Fig. 1. Glycolipid Patterns of Strains H 37 Rv
and H37 Ra of M. tuberculosis

lose—dimycolate IZH24 9 3 2 207 v 2o V[GHED
2Ry bDHEIRLI

H37Rv B & ¢ H37Ra 3 & b Iik¥] American
Mycobacterial Culture Collection (Trudeau Insti-
tute, Saranac Lake, New York) » 545 %% 37
HDT, SHFEROPADR S v 7Lk > TZNENE -
REGTTHFBENTEX 2 bDTH B0, EoMRKkE
HOTh, ¢CHE—OWEEE Yy —vFonl. &
to, THOHMROBEIEE 5 — v BEBEERICL - T
Wxhg, 10 H 5 6EOMOD WA WA IR I
ahrER, WEnbE-ONy -V ERLI, V- b
VEMHIO Z ) ko — VEHELD SNV - RITESHRA
teZsiky — b v EMITEAREE L BRI, 2FED
VBRI IRE VA A SN, HEIFED vy — T3l
37807,

b) HEHE EREREE Y5 — v

H37Rv % 1 4 O HUEHEER £ &1 3 5 iz
BOBELT, APLTERAYY, A=Ay, BT
LA=RA Y Y, YRS IF )24V Y, ¥4 70k v,
VT2 BV Y, AV=TIN N537 3% FUEB
Ty VT =, BLUEIFAF I FOZRTRICHHE
%R ERKE invitro TEIR L 12, 05 FEHIME
ZRES, ERRZHOBKLEE—OREIRE Yy - v %

709

mUTe

o) MRERGFHROBEIRE vy — v

B L7 6#ko > 5B, H3TRv, Kurono, Aoyama
BURFEIUHEIEE vy —vT42D7 v 20 VGHEIR
k%258 L, H37Ra, Schachat, Yamamoto (&2 2D
TvRaVBHEZRE Y SIS BE—OERE/ S — v
%R Ltze TS 6k 5B, H37TRv, Schachat, Ku-
rono B &£ ¥ Yamamoto D 4 ¥Rz BB TH 0,
H37Ra H & U Aoyama B @ 2 #3558 72 L EHHK
TH b,

d) BERDBEROBEEE ¥ 5 — v

KREt U7z 168 %D M. tuberculosis 1%, 149 #kH3H <
teh, SHRIEM DR, 2 ¥ MBRHE, 18k v
NEIAERIOREL 2 Bk UIBREE, 1 RaSRD SrEEE e
bDTH %,

NSRS BERROBEIEE vy — v id, Fig. 2 1T/
L&D T2059 = VItHTE I, 5 — VI,
IV, ITId, H3TRvicAONI4D>DT v 2o VGHE
DRAFEy FDIENIT, trehalose—dimycolate DX K v
b & GL-Rv O 2 &y b iz, fhozxfy b &
BFMEL - THAEEET 22Ky FBRD SN,
GL-Rv® 2 F vy FiF, »¥% =¥V, VI, VI D46k
(29.1 %) 1T#E» 5tco Trehalose—monomycolate
B&L U trehalose—dimycolate IKHYST 22 2D 2 H v
M, TNTORBRICED S0,

Ny —v 113 H3TRa®, »¥% — v VIid H3TRv ®
Ny — i ENENEYET B,

DR AT BiERE M. tuberculosis 158 %D 9 BT, b
EOEhotkold vy — v ITD60# (38.0%), kL

PATTERN I I it v \ VI VI
(Ra) ®v)
front 0 0 0 GL-Rv
0 0 0

0 TDM
0

oo

0 TMM

origin

No. of Strains
33 60 6 13 9 29 8

% 209 380 38 82 57 184 51

TOTAL158

Fig. 2. Glycolipid Patterns of Clinically Iso-
lated Strains of M.tuberculosis
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TNy — v 1 D3k (20.9%), % — v VID 29 ¥k
(18.4%), 4 —vIND13¥ 8.2%), X% —vVD
9%k (5.7%), 4 — VD8 (5.1%), vy —v
WD 6#k 3.8%) THH-i

e) BElSHE 5 — v OB

[Fl—o &MY v 7 VOB OELFZ TR, B
W[ —DRElgE vy — v B SNt £1, [E—DEKk
AL, & R OB AL STl L 228 E
YNV EEICE—DOREIEE vy — v AR LI, 24 B0
PREBROBEL TOBERH» S, BZETTEhEN
2HROEENHEL, 2N ODOHEIEE 5 — v A2 IR L 1,
17THTRE—EE» S D 2 >DEKEENLZENE—D
WEREE 9 — v AR Ui, RO D THITIR, 25Dk
DNy — F—B U -z, 1IEH DS EERRAS v 5 —
YVIT, 2[EHOSHERT/ sy — v 1 2R L 72B1H 2 f,
Ny —vMAERLUIH, v =V VERLEFABENE
N 1B, 1EEOSBERRD y — v VIT, 2[EE D45 EE
WTNy—vIV, V, IZRLELbOMNZAEN1HIT
&t

) BEREE S 5 — v L EEPRIEHE & DR

M. tuberculosis D"REH & - & S DEKRIBEE,
DOHEOPEIEE ¥y — v & OB AR L 7ce BET L 72
RIGEES, EWHOEE, RROLMY, KEOES, A
BRDL, BOR, MEFHTER ERMEORITS 3,
N SHEREBIEER, WFhb, LR OEISE <
¥ — v EEEAEIRE ot 1H1E LT, ERHOGHE
LHENEE x s — v L OB Table IR L1z,

56, 2IEEMBYI— 2 oot AERo BT b s
BNy — v EBARE D 5 12,

4. & -3

M. tuberculosis AN AT 5 2 &1F, FRIRE

Table

oM EeME FLE

BHIEED O DA T L, BIRPEF O 5 b EELHE
THBM, M. tuberculosis DD S < BE I F o
ROfzdiz, thoMEREETHEMICGHE hTw 1M
BMRyFP7 7 — VRSB EOH—DHETRERITH
RBTERHNIBRFETH O, T EKIHERLE G
TH->THVK 2D DHEOHMAGDLEICL>TEOE
FEUEREWFEL 222 R VOMNHEKTH 2, Cote
Wiz, BELCFHSNTOVS 7 7 — VRIS 0K
EEEAESZ 7 2 b0 Ehic, L& ORBIKK
HiEORFEPEEN D,

H—FED > 5 ORKIC & - THIEE 5 — &L
M5 &, Mycobacterium BOEICH - Th,
BIA L, M. avium—intracellulare @ A 2 HET
ZDOEMIEETH LML PIISNTED DY, &
7z, M. tuberculosis \2& - T Goren 7% i3, #
77« REHE OB OEK T I3 sulfatides DEEEIE <,
W H S « WEEOK W E /R TIE attenuation indica-
tor lipid (AIL) &S &H I LIEE0aERMEE
W EEREL TV,

bhbhid, TOMET, M. tuberculosis DHIFEZE
TREERR « BRIR BRI D W THEEE v 7 — v 2 F~, 7
DO TEL L ERE L, TOF R b iIk2ME
By odEs o< 757 4 -tk 5 60T, Eif
R, FRloBEA LTSS, HEBENASICERT
5lEMTED, BHMbLMETEIEEITSTH B
LEZ B, F—ERID» SFHAZRT THBEL 72 2 FROE
WD ¥y — v =B IR WIS - 124, Thdo
EFlRVTI S, FRORESEFICEL, Bih kK
I THY, ENEEURBERLTREAF -0 TH -
T, EBICEBOREMMSEA L THEEL TV 2k b
+ReEZL SN,

BEIRED S 5, bhbhoHWikBEET 7o v+

Correlation between X~ Ray Findings and Glycolipid—Pattern

Glycolipid—Pattern

X-Ray Findings Total
I il v A\ VI VI
Far—Advanced
Coasiians 2 3 0 0 | 5 0 10
Moderately Advanced 28 38 3 10 7 10 7 103
Cavitary @27.2)1B6.D| @29 | 0.7 | 6.8 | ©O.7 | 6.8
_ : 2 15 3 2 2 10 1
Non~Cavitary G| 66 | G.1 | G.1 | @6 | @9 3
No Abnormal Findings| 0 1 0 0 0 0 1
32 57 6 12 9 25 8 *
Total @15 [ (38.3) | 40 | 8D | 60 |68 | G4 | 149

* Number of strains isolated from sputum of tuberuculosis patients, Numbers in parentheses are

percentage to the total numder.
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DTS TICE THET 2HIEHE L, bhbhdHd TH
B R8I LT GL-Ry L& b DT, DL HEi&
R S P 12 & - T trehalose—polyacyl derivatives
THHIEMNTEHENT VWS, acylHE LTI, 12—
VEEREENTOVIEW, GL-Rv i3, Mycobacterium
BD>bHTh, M. tuberculosis ®& T &N, M.
bovis #&H THiOEBETRKRH SN L, HRILK
GL-Rvid, <9y RICHEHFLIEE, BEALENREZR
ISRAY Nl e

5. ¥ ki

b+ BUEERE Mycobacterium tuberculosis (&, &
Bro< b7 4 —ICkBHEIRE Y —ViItkoT,
TOQHERICHETE B, TOF R M IBHICEKETE,
FHHEMELH D, M. tuberculosis DHERISFHDOREIFE
ELTHHTE B,
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